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HARBOURS AND WATERWAYS IN 1902. 


THERE is very little to record as to the inception of 
new works for the improvement of the navigation of 
the ports of Great Britain during the past year. No new 
Bills of importance for harbour or dock improvements 
were introduced into Parliament during the last session 
or will be during the coming session, and works for which 
powers were obtained in the previous session, with the 
exception of the dock at Avonmouth, are hanging fire, as 
will be described later on. 

Aithough there appears to be a lull in the projection 
of new works, the demand upon harbour authorities to 
meet the growing trade of the country and the increased 
size of ships is shown by the magnitude of the works 
now in progress. The amount of the contracts in opera- 
tion cannot be less than 64 millions, or, if the new 
national and commercial harbours at Dover and the 
Tyne Pier works be taken into account, about 13 millions. 

The most important event of the year was the report of 
the Commission on the Port of London, and the formula- 
tion of a scheme for the future management of the Port 
and for the improvement of the Thames. Briefly this 
may be summarised as recommending the formation of 
anew managing body absorbing the powers now exer- 
cised by the various tcusts who have control over the 
river, and consisting of representatives of the shipping, 
of the municipal authorities, and of the financial interests 
of the city. It is recommended that the river be 
deepened so as to give 30ft. at low water up to the Albert 
Docks, and as much further as can be dredged without 
injury to the banks and quays, and that the whole of the 
docks be purchased and placed under the new manage- 
ment. The capital that would require to be raised under 
the scheme is put at seven millions. Of this it is pro- 
posed that the London ratepayers, through the County 
Council or the Corporation of the City, should find the 
money required for the deepening and improvement of 
the river, estimated at 2} millions; and that the rates 
be pledged as security for other money borrowed. The 
report of the Commissioners has not been received with 
general satisfaction. The river and dock interests con- 
tend that the navigation is capable of providing the 
interest on the amounts required for the improvement of 
the river if the rates and dues on shipping are properly 
assessed, and object to so large a representation of the 
municipal and financial interests on the new commission 
as is proposed in the report. 

The principal defects due to the present condition of the 
Thames, of which both merchants and shippers complain, 
is not so much the want of proper depth of water—as this, 
on the whole, bears a favourable comparison with other 
large ports, and only materially affects at present a small 
percentage of the vessels navigating the river, although 
the necessity for deeper water was strongly pressed on 
the attention of the Committee—nor the Port charges, 
but the intolerable delay of steamers due to the want of 
proper provision for dealing with the peculiar trade of 
the Thames. For this the Commissioners do not pro- 
pose any remedy. The Port of London varies from all 
other rivers from the fact that three-fourths of the cargo 
of foreign-going vessels has to be transhipped from the 
steamers into barges for transport from the lower to the 
upper docks,!*or to the private warehouses along the 
river. For this service the dock companies have failed 
to provide sufficient accommodation in the form of quay 
space, transit sheds, and jetties at which the ship can lie 
on one side and the barges on the other, with the result 
that goods from different vessels get huddled together, 
and while the steamer is detained the barges have still 
greater difficulty in loading or discharging their cargoes. 
As the barges claim the right of free entry into the 
docks, and pay no rates or dues, the dock companies 
naturally have been averse to spending capital to 
facilitate a traffic which not only|provides no return 
for the outlay in the shape of dues, but deprives 
them of the most profitable part of their business. 
At Liverpool and other ports, all goods, whether 
brought to or from the ship by carting or by barges, pay 
dock dues, and it is contended that if the same rule 


applied to the Thames the dock companies would be | 


provided with the funds necessary for carrying out such 
works and appliances as are requisite for the more rapid 
discharge and loading of cargoes. Figures were laid 
before the Commissioners showing that neither the 
Mersey Trust nor the Clyde Trust could pay their way 
without the dues levied on the cargoes of the ships. A 
large representative Committee, with the Lord Mayor of 
London at the head, has been appointed to consider the 
matter and advise as to the best scheme to be adopted, 
This Committee, while generally supporting the recom- 
mendations of the Commissioners, have come to the con- 
clusion that the capital required can be raised under the 





security of the dues paid by shipping without resorting 
to the aid of the Corporation or County Council rates. 
In the meantime notice has been given of a Bill to be 
promoted in the coming session for the formation of a 
Trust for the Port of London, and for otherwise carrying 
out the recommendation of the Commissioners, and as 
the Board of Trade have given it to be understood that 
the Government intend to support such a Bill, there is 
every probability of an alteration in the present manage- 
ment of the port. 

Of the principal works which have been proceeding 
during the past year, commencing with the East Coast 
ports, on the Thames the much-needed extension of the 
Surrey Commercial Docks, which is being carried out 
by Messrs. Pearson and Son, at a cost of £300,0C0, 
has been making satisfactory progress. For want of the 
increased accommodation which these works will supply, 
the timber traffic last season was so much congested 
that vessels bringing cargoes were often detained two or 
three weeks lying in the river before they could obtain a 
discharging betth in the docks. At the Millwall Docks, 
the new works for improved storage and handling of 
timber and transporting it along a conveyor from the 
quays to the hinterland of the docks has been found to 
work satisfactorily ; the other works for giving greater 
storage accommodation and facilities for handling the 
traffic have made good progress. At the London and 
India Docks, works are proceeding for an extension of 
the entrance locks. A Bill is being promoted for a 
scheme for dockising the Thames by constructing a dam 
and locks across the river at Gravesend at an estimated 
cost of £4,000,000 ; but there is no probability of Parlia- 
ment sanctioning a scheme that would so seriously 
interfere with the free flow of the tides, and that would 
inevitably result in the deterioration of the river below 
the proposed dam. A scheme has also been proposed for 
cutting a new channel across the Greenwich marshes, and 
converting Bugsby and Blackwall Reaches into docks. 
This scheme will be dealt with more fully at another time. 

At Ipswich the Harbour Commissioners are erecting a 
new quay wall 800ft. long, increasing the quay and 
storage area 3} acres, with sidings and connection with 
the Great Eastern Railway Company’s goods yard. When 
this is completed the dock is to be dredged so as to give 
23ft. of water alongside of it. The work is being carried 
out by Messrs. Gibb and Son. 

Onthe Humber no progress has been made with the 
proposed new docks at Hull and Grimsby, for which 
Parliamentary powers have been obtained. The lowest 
tender for the joint dock of the North-Eastern and Hull 
and Barnsley Railway Companies, for which Parliamentary 
sanction was obtained two years ago, was over two 
millions, whereas the estimated cost on which the con- 
struction of the dock was sanctioned was £1,194,000. 
Under these circumstances the companies determined 
not to proceed with the whole of the dock, but only to 
construct one bay, which would reduce the area of the 
water from 55 to 82 acres and the length of quays from 
4070 yards to 1650 yards, and to wait until the develop- 
ment of traffic warranted further outlay. To this altera- 
tion of plans the Hull Corporation are offering strenuous 
opposition deeming it against the best interests of Hulland 
the independence of the Hull and Barnsley Railway Com- 
pany, and advocate that the North-Eastern Company 
should build its own dock and make the connecting line 
to it as previously proposed. The estimates for dock 
construction do not appear to have a very sound basis on 
the Humber, as while tenders for the construction of this 
new dock could only be obtained at nearly double the 
estimate, the Alexandra, which it would adjoin, cost about 
£2,000,000, as against an estimated cost of £850,000. 

At Grimsby a syndicate of coal-owners in conjunction 
with the Great Central Railway Company obtained an Act 
in the session of 1901 for the construction of a new dock of 
47 acres on the foreshore adjoining the existing dock. 
Not long after the Act was obtained the Great Central 
Railway Company discovered that the site for the new 
dock was badly chosen, and informed the syndicate that 
the position of the new dock must be altered owing to the 
danger and difficulty attending the dredging and deepening 
of the approach channel, and that the dock, if constructed, 
must be placed at a site 3} miles further up the river, 
where there is deep water close to the shore. To this 
change of site the Corporation of Grimsby, who were 
under an obligation to subscribe a considerable sum 
towards the capital required, objected, as the proposed 
new site was outside the borough, and they considered 
that the transfer of the dock business so far away from 
the centre of the town would be prejudicial to the 


‘interests of the borough. However, after inquiry made 


at Avonmouth, where the deep water dock is some 


distance away from the city of Bristol, and finding itwasa . 


case of a dock at Stallingborough or no new dock at all, they 


gave way and agreed to support the Bill which is to be 
promoted in the coming session for repealing the powers 
already obtained and procuring others for the altered site. 
To outsiders it seems rather remarkable that the objec- 
tions to the dock of last session, which are obvious, were 
not discovered at an earlier period. 

At Middlesbrough the dock area is being increased from 
15 acres to 26 acres, and a new entrance is being con- 
structed by Mr. J. Scott for the North-Eastern Railway 


| Company, at an estimated cost of £382,000. The Tees 


has suffered during the past years from the American 
competition, the falling off in the export of manufactured 
goods and pig iron amounting to £5879. During the last 
ten years £198,000 has been spent on this river in 
improvements, the greater part of which has come out 
of the revenue. The reclamation works at the mouth of 
the river, which for some time past have not been profit- 
able, are now bringing in revenue, and the Commissioners 
have, besides the reclaimed land, an area of nearly 
1000 acres ot land which is yearly improving in value. 

At Hartlepool the North-Eastern Railway Company 
bas approved a scheme for the improvement of the 
docks, which has been under consideration for some 
time. The estimated cost of the works is £250,000. 

At Seaham considerable works are in progress by 
Pearson and Son, Ltd., for which powers were obtained in 
1898. They comprise the construction of two projecting 
piers, soas to form an inner harbour, the deepening of 
the entrance, and the making of a 10-acre dock. The 
amount of the contract for these works is £400,000. 

On the Tyne the construction of the new pier, to re- 
place the one damaged by the sea, by Sir John Jackson 
and Co., has been proceeding satisfactorily, and about 
300ft. has been completed up to coping level. The 
extensive improvements to the quay at Newcastle, which 
were estimated to cost £800,000, after being cut down by 
the finance committee to £350,000, have been abandoned 
for the present. At Dunstoy the North-Eastern Railway 
Company has under construction extensive coal shipping 
staiths at a cost of £100,000. 

On the south coast the new commercial harbour works 
at Dover, which had been in progress for some time by 
Sir John Jackson, at an outlay of about half a million, 
have been completed, and the Admiralty Pier having 
now been extended so as to cover the entrance, the 
difficulty at first experienced from the rough water, 
caused by the rebound of the waves entering the harbour, 
no longer exists. Powers were obtained last session 
by the Harbour Commissioners to construct a covered 
water station at an @timated cost of £1,750,000, and in 
the coming session further powers are to be sought for 
the accommodation for continental passengers by im- 
proving the railway access to the new harbour and water 
station. The national harbour works, which are being 
carried out by Pearson and Son, Ltd., at a cost of over 
three millions, have made considerable progress. 

At Folkestone the works for the extension of the west 
pier by Mr. W. Rigby for a length of 900ft. into a depth 
of 25ft. are approaching completion. 

At Southampton, in order to provide for the American 
lines, the Harbour Commissioners are seeking further 
powers to dredge and deepen Southampton Water to 33ft. 
at low water, at an estimated cost of £125,000, the rail- 
way company undertaking to maintain a depth of 28ft. 
at low water to 600ft. from the boundary of the com- 
pany’s property. 

The desire of the inhabitants of Hastings to possess a 
commercial harbour and become a rival of Folkestone is 


| not yet accomplished, the works for the completion of 


the harbour already commenced being at a standstill. 
Notice of two Bills relating to these works has been 


| given for the coming session. 


At Plymouth the new entrance to the Great Western 
Railway Company’s dock at Milbay was completed 
during the year. The estimated cost of this work was 
£120,000, but difficulties having arisen in carrying out 
the works, this cost will probably be considerably 
exceeded. 

Bristol appears in a fair way to recover the position 
she once held as the principal port for the trade with the 
Colonies and our West Indian possessions. The trade 
with Canada has already largely developed,and Bristol is 
the port selected for the direct mail seryice subsidised by 
a grant of £40,000 for the purpose of fostering the trade 
in the produce of the West Indies. Geographically 
Bristol is better fitted for this purpose than any other 
large port, being some hours nearer to the Atlantic ports 
than either Liverpool or Southampton. The statement 
of the accounts of the last financial year shows a record 
tonnage, and an increase over the previous year of 
122,757 tons, or about 8 per cent. The dock and city 
dues increased £7800 over the previous year. The 
‘Corporation, in order to fit their port for future and 
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extended trade, are constructing a new deep-water dock 
at Avonmouth, the works for which were commenced by 
the contractors, Sir John Aird and Co., in the spring. 
This dock is to have a water area of 30 acres, and an 
entrance lock of 850ft., with a width of 85ft. and depth 
on the sill at H.W.N.T. of 36ft. The amount of the con- 
tract is £1,394,512, and the total cost when completed is 
estimated at nearly £2,000,000. The time for the com- 
pletion of the contract is four and a-half years. A descrip- 
tion of this new dock was given in THE ENGINEER 
of March 7th. 

In the Bristol Channel the new Bute Dock of 50 acres, 
which has been under construction for four years, and 
which was expected to have been opened during the year, 
is not yet completed, owing to difficulties met with in the 
foundations, a solid bottom in some parts not being 
arrived at till a depth of from 18ft. to 20ft. below the 
dock bottom was reached, making the height of the 
walls from base to coping 70ft. The entrance lock is 
800ft. long, and the depth on the sill will be 34ft. 
H.W.N.T. The estimated cost of the undertaking was 
1} millions, and the works are being carried out under 
contract by Messrs. Topham, Jones and Railton. 

At Swansea the new entrance to the north dock was 
opened last spring, giving 6ft. additional depth. The new 
lock, which has been constructed under contract by Mr. 
L. P. Nott, is 60ft. wide, and has 24ft. on the sill at 
H.W.N.T. Land is being purchased for the new dock of 
70 acres, for which powers were cbtained in the session 
of 1901, and instructions given for the preparation of the 
plans for contracting, the estimated cost being £1,884,161. 

Tenders for the new harbour of refuge at Pwllheli for 
the fishing fleet and coasters on the north coast of Wales 
have been obtained. The estimated cost of the work is 
£52,000, which is to be found by the Corporation of the 
tow - the Cambrian Railway Company, and the Govern- 
ment. 

At Llanelly matters have at last been settled between 
the owners of the land through which the new entrance 
to the dock passes and the Harbour Commissioners, and 
it is expected that the opening of the new dock, which 
has been delayed for eighteen months, will soon take 
place. 

On the Mersey the Liverpool Docks and Harbour 
Board are still proceeding with extensive works for the 
improvement of the docks and giving greater facilities 
for ships of large tonnage and deep draught. The new 
Sandon Dock river entrances, which have been in course 
of construction for some time past, are now completed, 
and are used by the large Atlantic steamers. The Celtic, 
which is 700ft. long and 75ft. beam, has been docked and 
berthed at the Canada Branch Dock without difficulty. 
In addition to the Queen’s Branch Dock, now under 
reconstruction by Pearson and Son, Limited, at a cost 
of about a quarter of a million, orders have been 
given for improvements at the Brunswick Dock, at 
a cost of £83,000; the deepening of a further portion 
of Huskisson Dock, at a cost of £6000; sheds for the 
east float, Birkenhead; a new graving dock at the 
south end of the dock estate. Messrs. Vickers, Sons and 
Maxim are also supplying for the Mersey a large sand- 
pump dredger 332ft. long, 52ft. 9in. beam, and 21ft. Yin. 
in depth. The Board are promoting a Bill for next 
session for power to construct two new graving docks— 
one 800ft. and the other 900ft. long. The tonnage at the 
docks during the year ending in July last showed an 
increase over the previous year of 659,766 tons, or about 
5 per cent., the increase in the revenue being £34,946. 

The London and North-Western Railway Company, 
after two previous failures, succeeded in obtaining an Act 
in the last session authorising the construction of a new 
dock at Garston, the estimated cost of which is nearly 
half a million. 

On the Manchester Ship Canal traffic has shown an 
improvement during the past year, and the chairman 
reported at the last half-yearly meeting that the position 
of the company was decidedly improving. During the 
last half-year the weight of exports and imports showed 
an increase of 194,779 tons, and in revenue of £18,437. 
Manchester is now working up a shipping connection of 
its own with our American colonies, seventy-four vessels 
with a tonnage of 168,535 tons having entered the 
port of Manchester from British North America, and 
fifty-three vessels cleared for those ports. The trade with 
the United States is also growing, and the coastwise and 
Irish trades show an increase.. The receipts for the first 
half-year of 1902 enabled the company to pay £24,955 to 
the Corporation of Manchester to meet the interest on 
the debentures they hold. The percentage of cotton 
shipped to Manchester has increased from 8°4 per cent. 
in 1898 to 17-9, while that at Liverpool had decreased 
93 per cent. A contract has been entered into by the 
Manchester Dock and Warehouse Extension Company 
with Mr. Lovatt for the construction of a new dock on the 
site purchased from the Racecourse Company. This 
dock is to be 2700ft. long and 250ft. wide, the depth being 
28ft. The contract also includes the erection of a large 
four-storey transit shed 2250ft. long and 110ft. wide. 
When these works are completed the capacity of the 
Ship Canal for dealing with traffic will be increased to 
the extent of 950,000 tonsa year. The total amount to 
be provided for the new dock and other works by the 
Warehouse Extension Company is stated to be £500,000. 

In Morecambe Bay Messrs. Price and Wills have been 
engaged for the last four years in carrying out a contract 
for the construction of a deep-water harbour, 35 acres in 
extent, at Heysham, and it is expected the works will 
occupy another 1} years. The original contract for these 
works was £400,000. They were fully described in THE 
ENGINEER of July 18th. These works have received 
additional interest from the proposed purchase of the 
Belfast and Northern Counties Ra‘lway Company by the 
Midland. Owing to the depth of water in this part of 
Morecambe Bay, and in the new harbour, it will be 
practicable to embark and land passengers at any state 
of the tide. The inconvenience and delay caused to the 
steamers at Morecambe, Fleetwood, and Barrow, owing 





to the shallow depth of the approaches to those ports 
when the tide does not serve, will thus be avoided by 
those belonging to the Midland Company. To meet this 
competition it is reported that the Lancashire and York- 
shire Railway Company intends to proceed at once in 
deepening the harbour and approaches at Fleetwood. 
The plan proposed is to construct an embankment and 
railway from the mainland at Fleetwood to the Wyre 
Light, a distance of 14 miles, and to construct deep-water 
berths near Lune deeps. 

In Scotland a scheme is under consideration by the 
Clyde Trustees for widening and deepening the water- 
way of the upper part of the river at a cost of 
£200,000, so as to allow sufticient space for the largest 
vessels of the Navy to be built at the Clyde ship- 
yards. The new dock at Clyde Bank has made consider- 
able progress during the year. This dock is to have a 
water area of 19 acres and depth of 25ft. at L.W.S.T. 
and 35ft. at H.W.S.T. The business and revenue of the 
port still continue to progress; the returns for the last 
financial year showing an increase of 532,287 in tonnage 
over the previous year, and a surplus revenue of £39,403. 

At Leith water has been let into the new Imperial Dock, 
which has been in construction for over eight years, and 
vessels admitted. 

At Grangemouth Messrs. C. Brand and Son are engaged 
in constructing for the Caledonian Railway Company a 
new dock, 30 acres in extent, with a lock 600ft. long, the 
outlay for this, and the entrance channel and embank- 
ments, being about £800,000. 

The question of inland water carriage received a slight 
revival during the year by the passing of a Bill in Parlia 
ment for the construction of the Medway and Thames 
Canal. Under the powers obtained it is proposed to 
construct a canal five miles long, with a depth of 10ft. 
and width varying from 30ft. to 58ft., from the Medway, 
at Rochester, to the Thames at a point three miles below 
Gravesend. The principal purpose of the canal is to serve 
the cement and other manufacturers and to save the 
journey of their barges round by the Nore, a distance of 
38 miles. The canal is to be provided with electric 
traction. The estimated cost of the works is £245,310. 
It is worthy of remark that two canals along the same 
route have been previously promoted—one about a 
hundred years ago, and the other in 1885 

The Thames and Severn Canal, which was taken over 
by the County Councils about ten years ago, had to be 
closed for some time for repairs, and an expenditure of 
£17,000 has been required. 

The Sheftield and South Yorkshire Navigation Com- 
pany has given notice of an application for power to 
construct new works, and the Staffordshire and 
Worcestershire Canal Company for leave to raise ad- 
ditional capital. 

As a set-off to the proposed construction of the new 
Medway Canal, the proprietors of the canal from Wisbech 
to Outwell are applying to Parliament to abandcn this 
waterway. 

Turning to the British possessions abroad. On the 
St. Lawrence the Public Works Department has in 
charge the widening and deepening of the channel 
between Quebec and Montreal, so as to allow vessels of 
30ft. draught to navigate the river to the latter port at 
the lowest water level. 
having been enlarged and made available for vessels 
drawing 14ft. of water, were re-opened for traffic early in 
the year. The increase in size and depth of the locks 
enables the Lake freight boats to reach Quebec without 
breaking bulk. The traffic through the Canadian Sault 
Saint Marie Canal continues to increase, the number of 
vessels passing through last year during the time it was 
free from ice, from April to December, being 4240, an 
increase of 1123 over the previous year. The tonnage 
amounted to 2,449,748 tons, an increase of 255,000 tons. 

In South Africa Bills have been before the Cape Par- 
liament for improving the harbours at Table Bay, Port 
Elizabeth, East London, and Mossel Bay, at an estimated 
cost of £2,795,400. Some opposition has been raised to 
the expenditure at Table Bay, owing to a scheme being 
on foot for making a new port at Saldanha Bay, which 
has a superficial water area of 25 miles, with a depth of 
water of 25 fathoms, diminishing to six fathoms close in 
shore. The harbour is well sheltered and has many 
advantages, but the great objection is its distance of 
80 miles from Capetown, the absence of fresh water and 
want of railway facilities. In Simons Bay, Sir John 
Jackson and Co. are engaged in carrying out extensive 
works for the extension of the dockyards. 

At Cyprus a contract has been made by the colonial 
authorities with Mr. C. T. Wills for the dredging of the 
harbour at Famagusta and the construction of a quay 
wall and warehouses at a cost of £124,000. 

As regards the completion of the Isthmian Canals, 
matters at present appear ata standstill owing to difficul- 
ties raised by the Columbian Government. The United 
States Government had decided, on the recommendation 
of a commission appointed to examine into the merits of 
the Panama and Nicaragua routes, to complete the 
Panama Canal, and terms were settled with the French 
Company having the control over this. The sum 
authorised to be paid to the present owners is not to 
exceed £8,300,000, and for the completion of the canal 
the President of the United States was authorised to 
expend £28,000,000. If, however, a satisfactory title and 
concessions cannot be secured within a reasonable time, 
the President is directed to proceed to secure the same 
by way of Nicaragua. 

The traffic returns of the Suez Canal are always of 
interest as giving an indication of the state of the trade 
between this country, India, South Africa, and the 
Australian Colonies. It is, therefore, satisfactory to 
record that the last annual report showed an increase in 
the traffic of 258 in number of vessels and 1,085,688 tons, 
or about 10 per cent. over the previous year; the average 
tonnage of the vestvzls navigating the canal was 2926 
tons, an increase in size over the previous year of 96 tons. 
The authorised depth through the Canal is now 8 m., 


The St. Lawrence Canals, after | 





or 26}{t. The increase in the traffic is principally due to 
larger shipments of petroleum, railway material, and 
manufactured articles. 

Of the ports abroad in which British shipping and 
British contractors are interested may be mentioned the 
completion of the large harbour works at Vera Cruz, 
which have been constructed at a cost of about £2,000,000 
by Pearson and Son, Limited, and the beginning of the 
harbours at Coatzacolas and Tehuantepec, an account of 
which was given in Tue ENGIneER of September 5th. 
A new port at Monte Video, with docks and a depth of 
26ft. of water, is about to be commenced. 

On the Continent great activity is being shown in the 
improvement of those ports that are the greatest rivals to 
England, At Antwerp, which has become the second 
largest port of the Continent, and where nearly two- 
thirds of the traffic is carried in British ships, tonnage 
has increased so much of late years that the 
accommodation of the port is becoming quite inadequate. 
A large part of the traffic in this port is done at the 
quays along the river sides, where deep water berths are 
provided, and these have been extended during the last 
few years till they reach to a length of over two miles, 
and are amply supplied with appliances for loading and 
unloading vessels. A scheme for improving the naviga- 
tion of the river has been approved by the Government, 
by which it is proposed to make a new cut five miles in 
length across the sharp bend near Lillo, thus improving 
the navigation and providing space for additional quays 
along the river side; but owing to the great diversity of 
opinion as to the effect of this on the general régime 
of the river, no determination as to commencing the 
work has yet been arrived at. At Heyst a new port is 
in course of construction where large ocean-going vessels 
can enter, and this is connected with the old port of 
Bruges by a ship canal. A further scheme is in opera- 
tion for making a ship canal between the Scheldt and 
Brussels by way of the Willebroeck Canal. This water- 
way is to be made-deep enough to take vessels of 1200 
tous burden to the docks to be constructed at Laeken in 
the suburbs of Brussels. 

At Hamburg the traffic continues to increase, the 
figures of the entrances and clearances at the port for the 
last year being the largest ever recorded. Further show- 
ing activity at German ports, the Government have 
decided to construct anew sea dock at Emden 830ft. long, 
98ft. wide, and 37ft. deep, the estimated cost, with the 
deepening of the approaches, being £400,000. 

In France, at Dieppe, the tidal harbour is being dredged 
and deepened, and the entrance improved at a cost of 
£60,000 ; at Havre the quay to the north of the present 
outer port is to be reconstructed; a lock is to be con- 
structed to connect the Bellot Dock and the new quay at 
the Tancarville Canal, ‘and the Eure basin is to be 
lengthened, the cost of the works being estimated at 
£880,000. At Dunkirk the entrance is being dredged 
and the outer harbour enlarged, the estimated expenditure 
at this port being £100,000. The French Chamber have 
also given sanction to the expenditure necessary for the 
construction of a new canal from the Rhone to Marseilles ; 
of a new waterway to be called the Canal du Nord from 
the coal-mining districts of the north of France and the 
Pas-de-Calais to Paris. The total length of this new 
waterway is about 60 miles, and it will shorten the 
distance to Paris 26 miles, and reduce the number of 
locks by twenty-four. The estimated cost is 24 million 
pounds. The internal navigation of France forms a very 
important item, the length of the canals extending to 
3302 miles, on which over 17 million tons are carried, 
the total tonnage of the rivers and canals amounting to 
80,368,212 tons. 








THE ADMIRALTY’S NEW SCHEME. 


Tue Secretary of the Admiralty announces for the 
information of parents and guardians that the new scheme 
of entry and training of executive and engineer officers of 
the Royal Navy, and officers of the Royal Marines, by 
which all candidates for commissions will enter as naval 
cadets, under identical conditions, between the ages of 12 
and 13, will be introduced in July, 1903, when the first 
examination will be held. 

During the period of transition from the existing to 
the new regulations the examination of candidates will be 
held under both regulations three times a year at the 
customary dates. 

Under the new scheme, a candidate will not be eligible 
for the examination in July who is less than 12, or more 
than 13 years of age on September 15th following, nor for 
the examinations in November or March, who is nct 
within those limits of age on January 15th, or May 15th 
following, respectively. 

Under the old scheme :— 

The last examination for naval cadets entering the 
Britannia at the ages of 144-154, will be held in November, 
1905. 

The last examination for engineer students entering 
the engineer students’ training college at Keyham, of the 
ages of 144-164, will be held in March, 1906. 

The last examination of candidates for commissions in 
the Royal Marine Artillery, of the ages of 16-18, will be 
held in June, 1908. 

The last examination of candidates for commissions in 
the Royal Marine Light Infantry, of the ages of 17-19, 
will be held in June, 1909. 

N.B.—The ages of entry in the Royal Marines under 
the old scheme must be regarded as subject to possible 
revision, in consequence of recent changes in the Army 
Regulations. 

The medical examination of candidates under the 
existing scheme will be conducted as before. Under the 
new scheme all candidates will be medically examined by 
the Medical Director-General of the Navy, in accordance 
with the recent practice as regards candidates for entry 
in the Britannia. 

Admiralty, 8.W., December 24th, 1902. 
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IMPACT AND FATIGUE IN RAILWAY 
BRIDGES. 
By J. GRAHAM. 
No. II.* 

In a former article—p. 465, vol. xciv.—formul were given 
for ascertaining the requisite number of square inches of 
material in bridge members. It has been suggested that 
to make them more comprehensible a slight amplification 
is desirable. 

In members subjected only to tension stress the 
number of square inches required in the section is: 

ae GCE) 
7 wrought iron, © 

9 if mild steel, 
all holes affecting the efficiency of the section being 
deducted. 

In members subjected only to compression stress the 
number of effective square inches is as in (1), and rivet 
holes need not be deducted. At the centre, however, the 
material is subjected to bending stress, and the section 
must be: F +  (T) = 

_ — (2) 

7 C wroughtiron, 

9 C if mild steel, 
13 C if hard steel, 


(1) 


all holes affecting the efficiency of the section being | 


deducted. The difference between the end section and 
the section at the centre, as ascertained by these 
formule, may at the intervening sections vary as the 
ordinates of a parabola. 

In tension members with compressive stress alternat- 


ing the number of square inches required in the section | 


is: 
F+o(M-T) +159 (T) 
7 wrought iron, 
9 if mild steel. 


This member has also to be designed for compression 


(3) 








* No, I, appeared November 14th, 1902. 


| than to any other cause. 


Radius of Gyration. 


stress, and the section at centre must be at least: 
1°5 9 (T.) 
7 C wrought iron, 
9 C if mild steel, 
Holes affecting the efficiency of the section are deducted 
in all cases. 

For compression members with tensile stress alternat- 
ing, the number of square inches required in the section 
will be at the centre: 

F + 9(T, — T,) +1°59(T,) 
7 C wrought iron, 
9 C if mild steel, 
which may vary as the ordinates of a parabola to a 
section at the ends obtained by omitting C from the 
denominator of (5) and not deducting rivet holes. 

This member has also to be designed for tension, and 
must have a section thrcughout in square inches of not 
less than: 


(4) 


(5) 


1°59 (T,) 
7 wrought iron, 
9 if mild steel. 

In both (5) and (6) all holes affecting the section must 
be deducted. 

Values for all the symbols in these formulie were given 
in the former article on this subject with the exception 
of C, which is a coefficient for column flexure. 

The constants 7 and 9 tons per square inch in the above 
formulae are about 50 per cent. of the elastic strength of 
the materials, and are an arbitrary assumption of the 
extreme permissible limit of fibre stress. 

Considerable importance attaches to C, and it will 
probably be found that the failure of more bridge super- 
structures is due to an improper provision in this respect 
In the early days of open web 
girders it was generally believed that all necessary 
efficiency was secured if, instead of fiat bars, as used in 
tension members, angle, tee, or same other shape was 
substituted in compression members. Since those days 


cat fh) Oy 


|a score of column formule have been suggested, most 
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of them cumbersome in application and of varying 
degrees of reliability. 

In the interim, too, a great number of reliable experi- 
ments have been made, and quite recently Mr. J. M. 
Moncrieff contributed to the American Society of Civil 
Engineers a most valuable résumé of all the experiments 
made up to date. Only those who have made similar 
calculations can appreciate the enormous amount of 
labour and research Mr. Moncrieff must have devoted 
to his self-imposed task, and his contribution on this 
subject has only to be known to be appreciated. 

He has dealt with nearly 2000 experiments on columns 
of nearly every conceivable section, material and 
practical length, and reduced them all to one common 
standard of comparison: that is to say, he has ascer- 
tained the ratio of the least radius of gyration of each 
column to its length, and reduced the load centrally 
applied at the ends, which caused collapse to the stress in 
pounds per square inch on the centre section of the column. 

The only way to correctly compare the relative effi- 
ciency of two columns of different sections is to compare 
their radii of gyration. The radius of gyration can be 
ascertained by a simple arithmetical calculation. If I is 
the least moment of inertia of the section calculated in 
inches, and A is the number of square inches in the 
section, then the radius of gyration 7 will ke: 

JI 
Nik 
If there are any rivet or other heles in the section they 
should be deducted. 

As an illustration, a channel 8 by 3} has a section of 
7 square inches, and a joist 8 by 4 has a section of 
7°3 square inches, or 4} per cent. more, and we wish to 
know which will make the best column: 

75 


r for the channel is ©? = 1:03, 
rf 
r for the joist is oe. a 
NV’ 7:30 


This indicates that the channel with 4} per cent. less 
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section will probably be found to make a 12 per cent. 
better column than the rolled joist. 

As being more consistent with our British practice I 
reduced Mr. Moncrieff's stresses to tons per square inch 
and plotted the results for steel and iron columns ina 
somewhat similar manner to his arrangement, but on 
millimetre section paper with one centimetre represent- 
ing a ton. 

When so plotted a very regular curve could be sketched 
by hand for each of the five types of column dealt with 
by approximately joining up the lowest failure point on 
each vertical. These curves are illustrated on the 
diagram accompanying this article, and it will be 
gathered that the space above each curve represents the 
zone of failure for the particular type of column repre- 
sented. 

Mr. Moncrieff has elaborated formule for the cal- 
culation of similar curves; it does not, however, ap- 
pear essential to use a formula, as for all practical pur- 
poses such a diagram as that indicated is all that is 
necessary, especially when the values of C are written up 
on it also. 

In applying the information to any column or strut it 
is necessary to find: : 

L _ Length of column in inches, 
r Radius of gyration, 
and then refer to the particular vertical indicated. 

For instance, suppose L + r = 100, and we are dealing 
with a pin-connected wrought iron strut, we find from 
the diagram that such struts have never been known to 
collapse with a less load properly applied at the ends 
than will stress the centre section of the strut to 74 tons 
per square inch. 


Z 2 
We have adopted cad or 7 tons per square inch, as 
0 





our safe working stress to resist “equivalent fixed load 
stress;"’ consequently, when stress occurs in such a 
column as that we are considering, we can only stress its 


wl a 
centre section to 3° or 23 tons per square inch. 


2} = 7 C and C = 0°357, the constant written up on 
the diagram, which means that 1 square inch of wrought 
iron is required to resist 7 tons of “normal equivalent 
fixed load stress;" but when it has to resist 7 tons at 


100, then 


: L 
the centre of a pin-connected column of — 
as 


5 —_ or 2°8 square inches, are required, so that the 
stress in the material will only be a or 2} tons per 
square inch; in other words, the constants indicated on 
the diagram should be inserted for C in the foregoing 
formule for compression members. 

Tor hard steel the ultimate crushing strength is taken 
at 44 tons per square inch, and for mild steel 28 tons per 
square inch, whilst wrought iron, as already stated, is 
21 tons per square inch. These quantities, when multi- 
plied by the coefficients indicated, will produce the 
collapsing stresses represented by the diagram. 

In designing a new bridge any constant C can be 
selected at will, and it is only necessary to be sure that 


L for the finished section does not exceed the ratio 


of the constant selected for the particular material and 
type of column designed. 

In investigating an existing column, L + r is known 
and unalterable, consequently the actual section has 
only to be multiplied by its particular constant to ascer- 
tain its reduced efficiency at the centre of the column, 
which will then be multiplied by 7, 9, or 13 for wrought 
iron, mild steel, or hard steel, as the case may be. 

The usual strut of modern bridge work, connected by 
a gusset plate and rivets, is somewhat better than a pin- 
connected strut, but it is doubtful if it absolutely fulfils 
the condition of a flat-ended strut, though for all practical 
purposes, and having regard to the factor of safety, there 
is no doubt that the constants for flat-ended struts might 
be used with safety in such cases. 

Some dozen years ago there was a very serious railway 
bridge catastrophe on the Continent which was traced to 
the failure of the web compression members. Since 
making this diagram, I have looked up the particulars; 
the struts were wrought iron and 280in. long. 

The weak strut was 8-1 square inches area, with a least 
moment of inertia of 18, and consequently L + r = 188; 
the calculated stress at the moment of collapse, allowing 
40 per cent. for impact, works out to 4°57, and without 
impact 3°45 tons per square inch; the diagram gives the 
failure stress for such struts as 2°90 if pin-ended, and 
flat-ended 4°90 tons. 

This example is very interesting; the bridge had been 
run over for upwards of twelve years, and goes to confirm 
a statement brought forward in Mr. Moncrieff’s paper, 
and theoretically demonstrated that a strut closely 
approaching the failure limit is not affected by fatigue, 
but the imposition of a slightly heavier load is liable to 
bring about an immediate catastrophe. In the case just 
considered the exceptional fact was that a heavy train 
had two engines at the head instead of one, as usual. 

In the diagram on p. 465, vol. xciv., which would possibly 
be more convenient if re-plotted on millimetre section 
paper, the coefficients for web members refer particularly 
to vertical tension members, as of other members there 
are but few recorded experiments. It is known that 
the effect of impact varies inversely as the time 
taken to apply the maximum siress, and _ conse- 
quently the allowance for impact in other web 
members will be somewhat less. For the present a 
logical practice for the coefficients for other members 
might be to divide the space between the boom and the 
web coefficients by the number of panels in half the 
girder, and read off coefficients accordingly. For instance, 
in a nine-panel Warren girder the coefficients for web 





members in abutment panel would be 1°70, in the centre 
panel 1°92, and the intermediate panels 1:76, 1°82, and 
1:88 respectively. 








AMERICAN INDUSTRIES. 
By A Laspour LEADER, 

Some four or five weeks ago* I sent you a few lines of 
first impressions of this country. Since then I have 
travelled some three to four thousand miles of territory, 
and have visited a dozen American cities. I have gone 
through many workshops and educational institutes, and 
interviewed some hundreds of persons in office, home, or 
workshop. I cannot yet claim to have really ‘‘ done” 
America, since the more one goes around, the more one is 
impressed with the vastness of her territory and the 
practical inexhaustibility of her natural opportunities. 
A few more mature considerations now, however, when 
nearing the end of mv present visit, may be of some 
little value to your readers. 

I think it only fair to say that the American improves 
on closer acquaintance. He is demonstrably anxious 
to show his best goods, he has little fellow feeling, and he 
lives in an atmosphere of publicity which jars at first 
upon a Britisher; but afterall, these are only the features 
of American life which hang, as it were, on the outer 
wall. There has been room to live here, and openings to 
“ get out” for the dissatisfied man of initiative, and this 
has been a sort of safety valve, answering the same 
purpose as the more general sense of fellow feeling in 
older communities. The ‘rough andtumble” has as yet, 
on the whole, left but few scars, and before that point 
is reached, the American may have more scruple about 
treading on his neighbours’ corns. Paradoxical as it may 
appear, it is nevertheless a fact, that the American bosses 
and workmen seem to be on good terms. I have seen 
workshops here where the conditions appeared to be 
pretty hard, so far as the workmen were concerned ; but 
even there the foremen and managers on the one hand, 
and the workmen on the other, addressed each other on 
terms of equality, and with the greatest familiarity. I 
believe that this is good for both, since it prevents that 
misunderstanding which inevitably arises when people 
adopt a stand-off attitude one to the other. And 
certainly, nothing could have exceeded the kindness and 
courtesy everywhere extended to me. There is here no 
fear of publicity in regard to the workshops, but,on the 
contrary, a willingness, and even a pride, in showing 
everything, even although in many instances there is no 
patent or other protection. 

Iam convinced, as the result of my six weeks’ tour, 
that a great deal of newspaper copy with which Great 
Britain has been flooded from time to time, has been in- 
accurate and misleading. There is not that great differ- 
ence which we have been told existed between American 
and British men and methods. The American workshop 
sanitarily, is, I think, no better than the British, and I 
question if so good. The equipment is much about the 
same, only on a larger scale, and I am inclined to think 
that the machine tools, in so far as they are lighter, are 
easier of manipulation. More is got from them, but this 
is not so much due to fewer men to a given number of 
machines or to hustling on the part of the men or bosses. 
I have been surprised to find that in these respects the 
shops differ but little from our own. It comes in two 
ways; first, the manufacturers provide the best jigs and 
tool steels, and also provide for their proper distribution 
and up-keep. I shall have occasion to report more fully 
later on, but here I may say that I have seen experiments 
everywhere going on in the use of steels, and a disposition 
to use the best that can be found regardless ot expense. 
The best that can at present be found, comes, it may here 
be observed, from Sheffield, and I believe that in spite of 
tariff, which brings its price up to some 3s. per pound, it 
is a good deal more in use here than in the old country. 
Secondly, I believe that the workmen show a good deal 
more readiness in using the latest to advantage, and in 
adopting devices for the facilitation of work than we do 
at home. I have numerous instances on record where I 
have seen contrivances being used enabling the operator 
to deal together with duplicate parts, or numbers of parts, 
of engines or machines. As a result of this attitude, 
automatic and other special tools are more in general use, 
and much manuai work thereby avoided, with, I believe, 
advantage to everyone. In fact, in so far as there is 
hustling in the workshops here it is mental and not manual 
hustle. 

The American system of industry, however, does not 
tend to the training of mechanics, but to the regimenta- 
tion of specialists. This is, of course, true of industry 
everywhere, but more so, I think, of America than else- 
where. Specialisation has proceeded further than in 
Great Britain, and has proceeded further than it could 
otherwise have done with safety here, but for the fact 
that America has had the advantage of a constant supply 
of mechanics ready made. Her needs have been supplied 
in large part by the influx of trained men from Europe. 
But for that, America would ere now have been compelled 
to have trained mechanics for her own needs. 

But after all, these are but the little things. The larger 
distinctive features of American industry are, first, its 
plentiful raw material, and secondly, its immense home 
demand. America has 80,000,000 people of large 
spending capacity, and a country constantly making 
greater demands on her industrial resources ; and she has 
adopted wholesale, and therefore cheaper, methods of 
coping with this demand by concentrating control of her 
labour and capital in fewer hands. What this may mean 
later on, I am not now concerned with. The Trusts are 
engaging public attention and causing a good deal of 
alarm on the political side, but industrially they have had 
a beneficial effect. I have made inquiry all along as to 
the extent of foreign trade in the engineering industry, 
and have found it a mere bagatelle. I believe that the 
total percentage of American manufactures which is 





exported amounts to less than one-twentieth of the total. 
But in order to meet the great home demand tool and 
machine and engine builders have formed themselves into 
combinations, and thereby eliminated unnecessary cost in 
the selling departments, and have been able to specialise, 
and therefore cheapen, in the producing departments. 
In so far as these Trusts have obtained a foreign 
trade, it is but small, except in the several instances 
with which your readers are familiar, and which 
have culminated in the Americans starting produc- 
tion on British soil. I believe, in so far as the foreign 
trade may be developed, that the same process will follow, 
and therefore the success of American manufactures is 
of less concern to the British workmen than to the British 
capitalists. 

In leaving the purely industrial aspect, let me conclude 
by a few words in regard to the American educational 
system. Here Great Britain is centuries behind. The 
Americans maintain a system of free primary and con- 
tinuation schools for the embryo American citizen from 
the age of five or six up to manhood or womanhood. 
The primary or elementary schools—corresponding to the 
British board school—provide the elementary education 
up to fourteen years of age, but following upon that there 
are high schools which are entirely free, and which pro- 
vide higher and technical education for all who care to 
avail themselves of it. In these schools are to be seen 
youngsters from all classes and sections of society. 
Those from the upper classes give to the others an 
element of refinement, and those from the working sections 
give the strenuousness of life which comes from the 
working-class atmosphere and environment. This is 
entirely good, and reflects credit on the American com- 
munity, and, I believe, accounts to a very large extent 
for the greater mental receptivity before alluded to. 

Young’s Hotel, Boston, Gro, N. Barnes. 

December 18th, 1902. 








MOTOR CAR DEVELOPMENTS IN FRANCE. 
No. II.* 

Wuute the mechanical inlet valves with cams properly 
designed to secure an absolute synchronism with the 
exhaust valves have done a great deal towards the 
creation of a silent type of petrol vehicle, it has been 
found necessary to profit from the advantages thus 
gained in the way of a low piston speed to augment, if 
possible, the explosion when the motor is running slow. 
The idea of the mechanical valve at first was to over- 
come the objection to the automatic type, which usually 
failed to open when the engine dropped to less than half 
its normal speed. As the piston speed decreased the 
motor sucked in less petrol with the same quantity of 
air, so that the explosive mixture diminished in quality 
with the slowing of the engine—that is to say, at the 
moment when a more powerful charge was needed. 
Automobile engineers have, therefore, given special 
attention to a type of “compensating” carburetter in 
which the gas mixture is accurately regulated by the 
motor itself. By the use of this carburetter engines 
with automatic valves can be slowed down with as great 
a facility as motors with mechanical inlet valves, and 
the latter, indeed, now seem, pending further experi- 
ments, to have no particular advantage except on the 
big engines where the valves are large and heavy. 
There were several systems of compensating carburetters 
exhibited at the Paris Show, the most noteworthy being 
the Krebs, which is fitted to the Panhard et Levassor 
cars. In this device there are two air inJets, one supply- 
ing a fixed quantity of air and the other consisting of 
ports which are opened and closed according to the 
speed of the engine. The ports are covered by a vertical 
piston held up by a spring, and the stem is connected 
above with another piston moving freely in a short tube 
of larger diameter, to the sides of which it is 
connected by an elastic membrane, the upper part 
being in communication with the atmosphere by an 
aperture in the cover of the large tube. The petrol is 
sucked in through the spray nipple by a horizontal 
piston, to which more or less travel is given by the speed 
of the engine. At its longest travel a larger quantity of 
petrol is sucked into the mixing chamber, and as the air 
through the small inlet is not sufficient, the suctional 
stroke overcomes the resistance of the spring in the 
vertical piston, which is drawn down to uncover the 
ports. As the travel of the horizontal piston diminishes, 
the vertical plunger admits less air, until at low speed 
the suction strokes are not sufficient to overcome the 
resistance of the spring, and air is only admitted through 
the small inlet. The new Georges Richard carburetter 
is of a much simpler type. It consists of the usual 
constant-level reservoir and a vertical mixing chamber, 
in which there is a conical valve of aluminium kept down 
on its seat by a spring. Around the seat are three holes 
for the passage of the petrol. With the suction stroke 
of the motor piston the conical valve is raised more or 
less to admit air in a variable quantity, this quantity 
being always proportionate to the petrol sucked in 
through the apertures. Mors and some other makers 
also employ carburetters in which the mixture is kept 
constant by the motor itself. Another advantage of this 
arrangement is that the proportion can be varied to 
increase the quality of the explosive charge with a 
diminution of piston speed. Of course, as the proportion 
of air and petrol to secure an explosive gas is fairly 
fixed, this variation is only possible within narrow 
limits; but still there is an advantage in getting the 
richest possible gas when the engine is running slow, 
and admitting more air at high speed. The old types 
of carburetters acted in quite a contrary manner, unless 
they were regulated by hand, which could never be done 
with satisfactory results. The excellent working of the 
compensating carburetter was shown in the alcohol 
annexe, where a Panhard et Levassor four-cylinder 
motor with automatic inlet valves was running at 200 





* Tux EncingeR, November 28, 1902. 


* No. I. appeared December 19th, 
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revolutions, and even less, with scarcely any more noise 
than that caused by the striking of the exhaust valve 
stems, 

An immediate result of this combination of the 
mechanical inlet valve and compensating carburetter, or 
even of the carburetter itself, is the building of motors 
with a much lower piston speed. At the show last year 
we already saw many makers breaking away from the 
practice of running enyines up to 2000 revolutions forthe 
sake of lightness, and the general rule was to run motors 
at from 1000 to 1600 revolutions. With the increasing 
efficiency of motors, 1000 revolutions is becoming the 
maximum. In most cases the motors run from 200 to 
1000, with acceleration up to 1500 when extra power is 
needed. It may be said, however, that the normal rate 
of running is being reduced to 750 revolutions a minute, 
and this tendency towards the adoption of a slow-running 
engine wil] doubtless becor*c general. 

As illustrating the general practice of motor car construc- 
tion, we may take as an example the new Mors vehicle. 
The frame is built up of C section steel in much the same 
way as the Mercedes, and curves inwards towards the 
front to give a wide steering angle. Considering the 
quantity of metal that is destined to be utilised for motor 
car frames, the employment of steel in the place of 
armoured wood is not without interest to the metallur- 
gical trades. On the big cars the arms of the crank 
chamber are bolted direct to the side members of the 
main frame, and secondary frames are now only used 
by the leading firms for the light vehicles. The four- 
cylinder motor of 40 brake horse-power has the induc- 
tion and exhaust valves on each side of the cylinders, 
both being mechanically operated by half-time shafts 
driven from the crank shaft by fibre wheels. The gases 
are fired by a gear-driven magneto, and a mechanical 
device is adopted for advancing and retarding igni- 
tion. The change-speed gear is composed of fixed 
and sliding trains of wheels, but the primary shaft is 
arranged for direct drive on the top speed. Both the 
primary and secondary gear shafts are geared by bevel 
pinions on each side of the differential, but in the former 
case the pinion runs loose, and is keyed for direct drive 
when the other wheels are, of course, out of mesh. The 
lubricating oil is fed under pressure of the warm water 
from the motor instead of the exhaust, as is usually the 
case, and the new cars are fitted with a “honeycomb ” 
radiator of the type which is now coming into almost 
general use. This radiator is simply the tank carried in 
front of the motor, and forming a frame which fits flush 
with the motor bonnet. In the system adopted by Mors 
and one or two other firms the cells have an elongated 
form, and are composed of flat tubes of such small 
section that every particle of water is brought into 
contact with the metal around which circulates the air. 
This air circulation is further facilitated by a ventilator 
driven from the crank shaft. Up till now the ventilator 
has always been placed immediately behind the tank, but 


an objection is raised against this arrangement in the fast | 


cars, because, supposing the fan should create a current 
of air equal to 25 miles an hour, a vehicle speed of 
40 miles an hour would actually nullify the work done by 
the ventilator. For this reason, in the Panhard cars the 
ventilator forms part of the fly-wheel behind the engine. 


| engine to the frame. 





The honeycomb tank has been introduced with the idea 
of economising water and avoiding the trouble of replen- 
ishing supplies at frequent intervals. In a car that is 
not always running at high speeds, two gallons of water 
will usually last for a week or more. This is naturally a 
great convenience to the user. On the other hand, this 
system of tank is largely the outcome of fashion, but it is by 
no means sure that its popularity will continue, at least, in 
its present form. Motor car users prefer them because 
they believe that it is necessary to keep the cylinder 
walls at as low a temperature as possible; but it is, of 
course, perfectly understood by automobile engineers 
that in order to get the highest efficiency the motor 
should be maintained at ahigh temperature. The engine 
runs best with the water boiling, since fewer calories are 
absorbed by the cylinder, and the on!y difficulty lies in 
the lubrication and in avoiding an entire evaporation of 
water. Of still more importance to a high temperature 
is an even temperature, and both conditions are fulfilled 
by the thermo-syphon tank. In the motor car, however, 
high efficiency has occasionally to be sacrificed to con- 
venience, and users certainly consider it a great point to 
be able to run with a small quantity of water and avoid 
the troubles arising from a decomposition of lubricating 
oil. Another drawback to the honeycomb tank is the 
cost of manufacture. The tubes of different forms and 
sections, according to the system, are fixed in a frame 
and the ends dipped in a bath of tin, and as, in the 
Mercedes for instance, there are no fewer than 5800 tubes, 
it would probably be a difficult matter to discover any 
leakages. It must be recognised, however, that the 
Mercedes and Rochet-Schneider cars have been using 
these tanks for two years past, and they do not appear 
to have given any trouble. Whatever may be the 
objections raised against radiator tanks on tue ground 
that they cool the motors a little too much, it is clear 
that the user will willingly sacrifice 10 or 15 per cent. of 
motor efficiency for the sake of the undoubted con- 
veniences of this system. 

Panhard et Levassor have carried out several important 
modifications in their cars, and they have followed the 
general practice of employing mechanical inlet valves on 
the motors of 60 horse-power, but they still adhere to 
the former system of armouréd wood frame. The motor 
is carried on two steel bars passing through lugs on the 
crank chamber and secured by brackets underneath the 
main members of theframe. The engine is therefore not 
rigidly connected, and there were other vehicles in the 
show where the motors were secured by lugs and bolts 


| so as to take off any strains due to the flexion of the 


frame. Some firms prefer to make the frame as rigid as 
possible and carry the motor directly on the side 
members, while others are, to all intents and purposes, 
suspending their engines from the frame. An example 


| of this type is the Belgica car, which will be dealt with in 


a future article. This method of suspension is beginning 
to find a good deal of favour among automobile engineers, 
who think that it is quite unnecessary to bolt rigidly the 
In some cases both the motor and 
transmission gear are suspended, but in the big Panhard 
the gear is carried on a secondary frame, and the whole 
aspect of the mechanism conveys an idea of extreme 
simplicity. A novelty in this car is also the simplifica- | 





The advancing and 


tion of the control of the engine. 
retarding of ignition and the throttling of the motor, 
instead of being effected by levers, are now done by two 
small hand wheels on the ends of tubes crossing the 


steering wheel. One or the other of the tubes is drawn 
apart, and on being turned is loosened, when it springs 
back to a central toothed ring. This is done without 
removing the hands from the steering wheel. A small 
dynamo driven from the fly-wheel is employed for 
re- charging the accumulators. In their 8 horse-power 
Panhard et Levassor have introduced a new type of 
motor with three cylinders, the cranks being set at 
120 deg. The idea of this is to avoid the objections 
against the two-cylinder motor on account of its being 
obliged to overcome the dead centre of the cranks. The 
two-cylinder motor cannot consequently be balanced to 
anything like the same extent as the four-cylinder engine, 
and it is rare that an owner who has driven a car with 
this type of engine will return to the two-cylinders. 
Even on some of the light carriages, such as the Clément, 
we see four-cylinder engines fitted, but as this is done 
with no other desire but to get the advantages of a good 
balance, Panhard et Levassor seek to attain the sameend 
by a compromise between the two types, and the three- 
cylinder motor on light carriages is a feature which is 
likely to meet with a good deal of favour. Another 
maker, M. Louet, also exhibited a three-cylinder engine 
for which he claims many advantages that are not 
possessed by two-cylinder motors. 








RUSSIAN TRAINING SHIP. 





THERE has been built recently in the Howaldt shipbuilding 
yard at Diederichsdorf, near Kiel, and to the order of the 
Russian Government, a training-ship for preparing artificers 
and stokers for service in the Russian navy. This new ship, 
the Ocean, illustrated above, has recently gone through her trial 
trips. Although she is intended fornaval purposes, yet she has 
the look of an ordinary cargosteamer. She has three funnels, 
and she is fully brig-rigged in case of the total breakdown of 
the engines. The total length of her hull is 490ft., and 
between the perpendiculars the length is 470ft. Her greatest 
beam is 56ft. 9in., and her depth amidships is 36ft. 3in. 
When loaded the displacement of the Ocean is 11,897 English 
tons. Her engines are twin-screw, and indicate a total horse- 
power of 11,000. They are said to be able to give the vessel 
a speed of 18 knots when they are working with only 5600 
indicated horse-power. The hull is built entirely of Siemens 
Martin steel. The navigating bridge is built forward on the 
deck-bridge. It consists of an upper and a lower bridge, and 
between them are the chart-house and the steering-house. 
Immediately aft of the bridge are the funnels, which are 
surrounded by the engine and boiler ventilators. The vessel 
carries altogether fourteen boats, of which six are hung on 
ordinary davits and four on the so-called Barkunen davits. 
The forecastle is 97ft. long. The coal bunkers have a capacity 
of 81,125 cubic feet, and they can take in 1600 tons of coal. 
Her two masts are of steel, each 55ft. in height, each having 
three yards and the usual rigging, and being fitted with two 
derricks, each for taking in cargo. The pinnaces of the 
transport are driven by benzine motors, and are reported to 
attain a great speed. The cost of construction was nearly 
£250,000. 
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their repair works to some available and equally convenient 
situation nearer the Glasgow harbour. The work of exca- 
vating, levelling, and piling has been briskly proceeding at 
the Beardmore territory for more than a year past. 
works include a large tidal basin for the accommodation of 
ships while undergoing completion. A vast amount of 
difficult piling has been carried out, and along the river 
front and also round the sides of the wet dock, towards the 
west, great consideration has been given to the strength and 
solidity of the work. As it is understood to be the intention 
of the Beardmore firm to make use of the new tidal basin for 
fitting out and completing the Government cruiser now 
underway in their present Govan yard, the contractors are 
pushing on with this portion of the undertaking with great 
celerity. A bend of the river at this point, which will be 
understood froma glance at the map, will be utilised to 
advantage, instead of allowing it to prove a hindrance, when 
big ships are being launched. The building berths are being 
so laid off that vessels on leaving the ways will glide up the 
river and fully avail themselves of the launching run afforded 
by the bend in question. 

The site of the new shipbuilding, ship-repairing, and 
engineering works for John Shearer and Sons, Limited, is at 
Scotstoun, in close proximity to Scotstoun West Station 
on the Lanarkshire and Dumbartonshire Railway. The 
land, which forms part of the old Elderslie estate extends 
to about 27 acres. It is bounded on the south by the river 
Clyde, to which it has a frontage of 2000ft., and on the north 
by the Lanarkshire and Dumbartonshire Railway, from 
which connections will be laid throughout the yard. Work has 
been proceeding in connection with the undertaking—see page 
14—for more than twenty morths | ast, and the first contract 
in connection with it—the construction of a large concrete 
graving dock, with entrance walls, engine-house, wharfage, 
&c.—is now wel] advanced towards completicn. Meanwhile 
we only refer generally to the uudertaking as a whole. 
The ground on which the dock walls and bottom are 
founded is hard boulder clay on top of rock, which 
has thus rendered the cost of construction less than 
the cost of other docks of the same size not so favourably 
situated. It has a length on floor of 500ft., a width of 53ft., 
and a width of entrance of 68ft. at cope level, 66ft. at 2Oft. 
below cope level, and 62ft. at sill. The depth on sill will be 
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THE NEW ADMIRALTY SCHEME. 
By Lieutenant CarLyon BELLarrs, R.N. 

As I have taken a smal] part in the recent contro- 
versies concerning engineering in the Royal Navy, I 
propose to say a few words in reference to the coming 
changes. We may all hope that they mark as near an 
approach to finality as possible in a profession in which, 
owing to its progressive character, a certain amount of 
change is an absolute necessity. As was shown in a 
previous issue of THE ENGINEER,* we have had about 
fourteen orders in Council affecting engineer officers in 
fourteen years, and it seemed as if we were but throwing 
sops to the Cerberus of machinery. We failed because 
the Admiralty refused to go to the root of the difficulty. 
Challenged again and again, they refused until last year 
to announce to the service that the masts and sails 
training was abolished and the executive officers were to 
devote their time to learning the mechanical intricacies 
of their ships. Even then, when Lord Selborne made his 
announcement, with that fatal reaching back to things 
which are past, he decided that the training of some 6500 
ordinary seamen and boys in H.M.S. Cruiser and the train- 
ing ships, was to go on as before under masts and sails, 
“because practice in masts and yards is excellent both 
for mind and body.” No man can serve two masters at 
the same time, and there was no hope of obtaining such 
a great and progressive scheme as we have now before us 
until all faith had been destroyed in the old system. 
That Lord Selborne had not reached this sceptical 
stage thirteen months ago is obvious from his 
reproof of the critics and his confident declaration that 
“so far as the personnel goes it is scarcely possible to 
improve the officers or the men.” At the most, he 
gathered from admirals and captains fresh from the sea 
“that some improvements in detail might be effected.” 
We were informed then, as we are informed now, by Lord 
Selborne, in inimitable official style, that “the Board 
alone have the advantage of knowing all the conditions 
which govern the problem.” What has happened in 
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20ft. at high water of ordiuary spring tides, and the dock will 
be closed at entrance by a floating caisson, which is being 
constructed by Shearer and Sons themselves at their present 
yard. The capacity of the dock at high water will be about 
4,830,000 gallons, which will be ejected in two hours by 
means of powerful centrifugal pumps electrically driven. 
The works include, besides the graving dock, a patent hauling- 
up slip to take on vessels up to 3000 tons. Riverside wharfage 
capable of accommodating vessels up to 500ft. in length with 
adequate crane equipment are also features of the new 
establishment. The building of new vessels will, of course, 
form an important branch of the business to be carried on, 
berths being provided for this purpose to take vessels up 
to from 500ft. to 600ft. in length, but it is in respect of the 
facilities for docking and heavy repairs to existing vessels that 
the new establishment will probably be found to more particu- 
larly justify itself. The Clyde is by no means so well 
provided for in this respect as some other centres, and as the 
volume of shipping frequenting the river and harbour has long 
called for. When Shearer and Sons, Limited, begin opera- 
tions in their new quarters they will be the second firm on 
the upper reaches of the river who possess a private graving 
dock within their yard. They will, however, be the first firm 
having a dry dock entering directly from the river Clyde, as 
vessels, in order to enter the other private dock, namely, that 
of D. and W. Henderson and Co., Limitcd, of Meadowside, 
Partick, must first be navigated a short distance up the river 
Kelvin, and enter from it. From the angle at which the 
Shearer dock is placed to the line of river, the entrance to it 
will be exceedingly easy. Being situated at a sufficient 
distance below Glasgow harbour, vessels will always be free 
to enter without being impeded by congested traffic or the neces- 
sity of other vessels crossing and re-crossing the dock entrance 
in order to enter or leave other docks, or lay to at adjoining 
wharfage, features which are often found disadvantageous 
in connection with the Clyde Trust series of graving and 
tidal docks grouped exactly opposite each other at the west 
end of Glasgow harbour. The site commands an excellent 
lookout over long stretches of the river on both sides, so that 
due notice can always be taken of vessels passing up and down 
the river. Opposite the new yard the river is also its full 
average width, and is being made wider by the Clyde Naviga- 
tion Trustees, who are now taking a long slice, of about 50ft. 
in width, off the south bank. On the north side the recess 
formed by Shearer and Sons’ outfitting quay will also con- 


tribute to this increase in width. The new Shearer dock and | 


works have been designed by and are being laid out under the 
superintendence of Mr. 
tract for dock construction being in the hands of Mr. William 
Kennedy, dock and railway contractor, Partick. 
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thirteen months? Only this—that the logic of hard 
facts has come home to the Board, and we have a scheme 
which is described by Lord Selborne as one of “ far- 
reaching changes, and in some respects sweeping.” 
There might have been some excuse for the blindness of 
the Admiralty previous to the Naval Defence Act of 1889, 
for there was not then that imperative call for increases 
of the personnel which, even in the unit ship, has gone 
far beyond the ability of the ship to hold what might 
otherwise be an ideal complement. The fieet has now a 
number of tenders which will have to be manned when 
war breaks out; the engine-room, working in three 
watches, cannot get more than three-fifths of full power 
without assistance from deck; the fighting positions 
requiring officers are isolated from each other; the 
ammunition supply, with the advent of the quick-firing 
gun, absorbs over 200 men; and the development of the 
torpedo has added immeasurably to the strain of watch- 
keeping in war. All this had taken place, and each 
branch—executive, engine-room, and marine—remained | 
apart, the two former striving to fulfil the impossible 
task of keeping pace with their separate requirements, 
and each blaming the other for failing to enter sym- 
pathetically into what it believed to be absolutely vital 
necessities. The marine officers, with no scope for 
employment afloat, remained as hopelessly divorced in 
sentiment from the Navy as it was well-nigh possible for 
them to be. 

The following table shows the rapid change which took 
place in the personnel of the engineer and executive 
branches between 1898 and 1900, as compared with 
former years :— 


Engine- Other 
Year. Executive. room. Marines. __ branches. 
1868 ... 31,981 5,391 15,970 11,052 
1878 ... 27,911 5,627 13,727 8,508 
1888 ... 28,232 8,536 12,847 8,914 
1898 ... 44,336 22,289 17,099 11,816 
1900... 49,222 25,959 18,461 12,865 


The engine-room branch from being less than one-half 
has grown to one-third greater than the marine branch, 
and from being one-sixth of the executive branch has 
grown to one-half. It is clear that portentous changes 
were being brought about, and threatening that unity of | 
spirit which had been of such signal service to the Navy 
in winning victories. It might have been possible for the | 
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marine officer silently to acquiesce in his isolated posi- 









tion under masts and sails, but with their disappearance 
the approximation of duties performed by the marine and 
executive branches rendered the continuance of the 
former state of affairs altogether anomalous. Immedi- 
ately the problem was faced of welding together the 
different branches to obtain unity of sentiment and the 
ability to assist each other in the engine-room, at the 
guns, or on the bridge, it became obvious that a common 
system of entry, training and rank for the officers, must 
precede any attempt to meddle with the men whom they 
controlled. At present only 17 per cent. of the lieutenants’ 
list are gunnery and torpedo lieutenants, and have therefore 
a partial knowledge of mechanical appliances. In future 
the ideal is that all officers will have an adequate know- 
ledge of mechanical requirements and ‘be able to perform 
their duties on deck as well. Up to the age of twenty 
they will all follow the same courses from the day of 
their first examination for cadetships at twelve to 
thirteen years of age. This system supersedes the 
following diverse methods :— 
Numbers entered 


Branch, Age on entry. annually, 

Cad .ts 144 to 154 230 in 1902, but these 
large entries are 
being made to 
bring the list up, 
and do not repre- 
sent the supply for 
a normal list, 

een students :- 144 to 164 40 | Larger iced caneis 

irect entry of engi- | snail te tne 
neers for temporary | the list F 
CIO a nce: toe! a Se | y 
R.M. Artillery officers... 16 to18 ... 7 
R.M.L.I. officers ... 17 to 19 21 


If these represented a normal number of entries, we 
should have to enter over 300 cadets a year for a four 
years’ Course, or, the Britannia College, which is designed 
to accommodate 260 cadets would have to cater for 
1200 cadets! The original plans of the college allowed 
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for its completion by 1905. If the accommodation is 
increased so as to take in 540 cadets, it would still only 
allow of an entry of 135 cadets per annum. Obviously, 
then, either the course must be cut down to three years 
or overflow establishments must always exist. If the 
course is cut down to three years, a college accommodat- 
ing 540 cadets—or the present Britannia and Hindostan 
together with the college now being erected—would allow 
of an entry of 180 cadets per annum. 

If we assume that the large increase of artificer 
engineers and chief artificer engineers contemplated, is 
for the purpose of replacing watch-keeping engineer 


| officers, we can also assume that the entry of cadets for 


engineering duties can be reduced by one-half, or to 
about 25 per annum. Marine officers, owing to inter- 
changeability, can be fixed at about 25 per annum, 
leaving about 130 cadets for the executive lists. Having 
regard to the assistance given this branch by the 
lieutenants and captains of marines, this number ought to 
be sufficient to keep up alist of from 1400 to 1500 lieutenants. 
The Admiralty scheme therefore appears to be practicable 


| for a single training establishment at Dartmouth, in 1905, 


ifa three years’ course is adopted, with an entry of 180 cadets 
per annum. It is also practicable fora four years’ course as 
regards accommodation if rival schools are kept going at 
Dartmouth and Osborne. Itis quite possible that some of 
the so-called four years’ course will be spent at the dock- 
yards or in ships lke the Isis, now at Dartmouth. It 
will be impossible to study hydraulic machinery, the 
repairs of engines, and electric installations anywhere 
except in adockyard. The most they can hope for at 
Dartmouth is a cruiser, a destroyer, a few torpedoes to 
pull to pieces, a dynamo with a modest electric light 
installation, and a few workshop appliances. 

A boy can take four months’ sea time in passing out 
of the Britannia, so the three years at sea can be 
reduced to two years eight months. Three months is 
invariably lost on leave or in delays in joining a ship; 
so two and a-half years is all the ship experience 
he may get before passing for sub-lieutenant and going 
to Greenwich. If the Board adopt the proposal of a 
sea-going training ship mentioned in Lord Selborne’s 
memorandum, this period will be still further reduced, 
so that every ship will have a constant stream of mid- 
shipmen coming and going. Anyone familiar with 
human nature knows what happens under these circum- 
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stances. The officers, whether marine, executive, or 
engineer, will carry out their instruction work in a per- 
functory way, for midshipmen will be constantly 
changing, and some will have had two years’ instruction 
and some none ai all at sea. Then, some midshipmen 
will get a wretched start under a slack captain, and 
there are some very slack captains. The midshipmen 
may never get the chance of having this bad start 
corrected by appointment to a second ship, for they are 
at sea so short a time. The ship they join may never 
cruise with a fleet, and that is a valuable and necessary 
experience. Supposing, furthermore, that, at a liberal 
estimate, a midshipman spends in two and a-half years 
100 complete days at sea learning navigation, watch- 
keeping, and engineering. Fifty may be in the engine- 
room and fifty on deck. At an average, say, of four 
hours per day—lI allow for absence at instructions—he 
will get 200 hours in the engine-room and 200 hours on 
deck. If this is enough to turn executive officers into 
engineers and vice versd, then we must revise all our 
preconceived notions. I am not prepared to believe that 
experience of all the conditions of sea service can be 
acquired under these circumstances, and so I must 
register an emphatic protest against the four years’ 
course at the training college. I would not for one moment 
weigh Euclid, algebra, the theoretical proofs of naviga- 
tion, and spherical trigonometry, in the balance against 
the efficiency to be derived from sea service under officers 
who for the period of several years see the boy grow up 
under their tuition. To reduce the training at the 
college to three years, seems to me the most important 
change which must be made in the Admiralty proposals. 

There are a number of minor criticisms which should 
be made, but tle above appears to me to be one of 
immediate necessity as the entries of cadets commence 
in six months’*time, and the course is already being 
framed. A great-part of mathematical education is a 
fraud, which is gradually being found out if we are to 
judge by the speeches at the two last annual meetings of 
the British Association. A great part of Euclid, of the 
formule used in navigation, and of scientific facts 
generally, can be assumed as proved, without torturing 
boys into learning what they forget as soon as they leave 
the class room. They do not want to know how to make 
a gun in order to be able to use it. A majority of them 
wiil never learn languages out of the country in which 
they are spoken. 

Every profession has its literati, who invent all 
sorts of fads in the way of education. In address- 
ing the medical students, in 1870, Huxley proposed 
to get ria of the teaching of botany, zoology, materia 
medica and .comparative anatomy. After saying 
that he forgot all his knowledge of drugs a week 
after the examination, he asked sarcastically why 
doctors were not made to join the Iron and Steel 
Institute, and learn all about cutlery because they use 
knives. We need a Huxley for the Navy, who will teach 
us to bend all our faculties to war training, and to neglect 
side issues which cannot convey the remotest idea to the 
mind of the cadet of the goal to which he is being 
driven. 

It is in no spirit of captious criticism that I have 
made the above remarks. A great scheme, thoroughly 
deserving of public support, will encounter bitter hostility 
from many influential persons. The greater is therefore 
the necessity for those who wish it well to indicate thus 
early the dangers ahead, so that the scheme may never 
suffer shipwréck.' 








THE RUSSIAN IRON TRADE. 


THE normal price of Russian pig iron in quantity seems to 
be at present 33 kopecks, or 9$d. per pood of 361b. This 
represents a fall of about 45 per cent. in the space of three 
years, for in the autumn of 1899 the price was 70 kopecks, or 
1s. 54d. per pood, the kopeck being taken as worth one farthing. 
At this moment pig-iron costs in Germany 41-3 kopecks, in 
England 41 kopecks, and in the United States 70 kopecks per 
pood. Thus the cost of pig iron is cheaper in Russia than it 
is in the three chief producing countries. The case is some- 
what the same with iron sorts generally, which are not much 
cheaper in Germany, while they are as dear in England, and 
much dearer in the United States. It is maintained as a 
rule tnat the present price of pig-iron results in loss to the 
Russian makers ; nevertheless, most of the Russian ironworks, 
especially those of Southern Russia, have, by means of better 
technical methods and improved management, brought the 
cost of production into agreement with the prevailing reduc- 
tion in selling prices. In spite of this fall in prices several 
ironworks are working satisfactorily, while others have closed 
their working year with a small profit. The leading Russian 
trade organ, the Trading and Commercial Gazette, says that 
this fact shows clearly that the ironworkers are beginning to 
adapt themselves to the fallen prices, and that greater 
progress will soon be made in this direction. It is claimed 
that the pfotective system of tariffs has attained its end by 
establishing a cheapened home production on a sound basis. 
But at first this protection resulted in hom prices being 
considerably higher than the prices of the imported iron; 
this led to various financial troubles during the transition 
period, for not only were no dividends paid in many cases for 
years, but‘in some cases the capital was lost for ever. But 
it was along just the sam? path that the iron industry of 
Germany and of the United States reached their present 
development. 

The main object now before the Russian ironworkers is to 
find an opening for their goods. The present price of iron 
shows that the exportation of Russian iron is not an 
impossibility, and the makers must show just as much keen- 
ness in developing the foreign trade as they have displayed in 
providing the home markets. In this respect a want of 
organisation has been only too apparent, and only recentiy 
has any attempt been made to remedy this defect. Without 
a share in the trade of the world, the Russian ironworkers will 
be able neither to specialise nor to produce iron in quantity, 
and thereby to place cheap goods on the home market. In 
Great Britain, Germany, the United States, and Belgium the 
different kinds of iron are only one and a-half times to twice 
as dear as pig iron; yet in Russia they are three times as 





dear. This is due to the fact that in Russia a great 
variety of kinds of iron are produced in many districts, while 
the foreign works are content to turn out but few sorts. 

An attempt has been made already to begin by exporting 
pig iron to Great Britain, where its cheap price could compete 
successfully with foreign iron. But this attempt was a 
failure, for the orders were carried out very irregularly, so 
that the buyers could not fulfil their engagements; the 
Russian exporters thus acquired a bad reputation, and the 
exportation ceased. Last spring there was a chance of ex- 
porting pig iron to the United ‘States, as Russian pig iron 
delivered in Philadelphia would cost only from 43 to 45 
kopecks per pood. The favourable opportunity was allowed 
to slip by, and the opening was secured by British exporters. 
The Gazette concludes that the ironworkers are still inactive, 
and are waiting for the Government to take steps on their 
behalf, and it calls upon them to see that an export trade is 
necessary for the proper development of the Russian iron 
industry, as is seen in the examples afforded by Gceat Britain, 
the United States, and Germany. 








DOCKYARD NOTES. 


THE Belleisle is to be fired at again som? time next week. 
The object of the forthcoming experiments is to ascertain the 
effect of shell splinters on the engine-room, that is to say, to 
test the efficacy of the gratings usually fitted. 


THE third of the German protected cruisers, improved 
Gazelles, known as the Frauenlob class, has been launched and 
named Undine. The names of ber two sisters are Frauenlob 
and Arcona. Three more ships are under construction. 
Following the German custom they are designated by letters 
only. The names of all German ships are bestowed by the 
Kaiser himself, and no one knows them till the ship is set 
afloat. It is by no means a bad way of keeping up popular 
interest in naval affairs. For one thing the speculation as 
to the name stimulates a general interest ; for another, the 
ship does not get stale before sheis launched. By our system 
—in America still more so—a ship is ‘‘ ancient history ’’ long 
before she is completed. For instance, a good half of the 
British public who have heard the name of the King 
Edward VII. would be astounded to learn that she will not 
be ready for sea for somé years yet. We are by no means 
sure that it might not be an excellent thing to designate a 
ship by a letter or number until she is complete, and tet her 
be named only when she enters on her maiden commission, 
or, at any rate, not till she had done all her trials. There 
would then be a far clearer public notion as to what we really 
have and have not available than at present obtains. To 
take a haphazard case, how many of those interested in naval 
affairs could say offhand whether the Cornwallis, Kent, and 
Leviathan are or are not ready for sea should war break out 
to-morrow ” = 

Tue Andromeda, from the Mediterranean, has reached 
Portsmouth to pay off. 


Tue Canopus’s boiler defects are now explained by the fact 
that her boilers had to be made during the engineers’ strike 
of unpleasant memory. Whether the statement is fully 
correct or not we cannot say, but if there is any truth at 
all in it, the sooner the Admiralty devises some means to 
prevent such incidents again the better. 


Tue Goliath is to be replaced on the China station by the 
Exmouth, of the Duncan class. We are sorry to learn this ; 
all the Duncans should have been kept to form a one-type 
Channel -Fleet. Time was when the Channel squadron 
numbered but four battleships. It rose to six, then to eight. 
Latterly it has dwindled to seven, and rumour says six for 
the future. There are six Duncans; if one of these is going 
e'sewhere, we shall have but five, or else the fleet will be 
m de up of unsuitable units. It being the national policy: to 
pat our best ships in the Mediterranean to act with Italian 
allies (which do not yet float), and in waters infested with 
French torpedo craft (which will certainly sink most of them), 
the Channel Fleet—if it is to keep to its six battleships—will 
probably have a lame duck in the shape of some ship of the 
Majestic class. If this be the programme, it is folly. 


UNDER a new and very wise order, stokers on joining the 
Navy will be given a free kit to the value of £7 103., and £1 
towards the cost of bedding. This should assist recruiting. 








JULIUS FR. PAJEKEN. 


TuoseE of our readers who had the pleasure of his acquaint- 
ance will hear with regret of the death of Herr Pajeken, the 
manager of Messrs. Ludwig Loewe and Co.’s Machine Tool 
Works in Berlin. Whilst his unfailing good humour and untir- 
ing courtesy endeared him to all who counted themselvesamong 
his friends, his capabilities and devotion to his work gained 
him universal respect amongst business men, and his loss to 
his company is scarcely to be estimated. He received an 
extensive education, both as a man of the world and as an 
engineer. To the former he owed a breadth of view which 
enabled him to cultivate the good and the best wherever it 
was to be found, irrespective of nationality, and to the latter 
we must attribute the knowledge and skill of works manage- 
ment which culminated in t'1e design and organisation of the 
celebrated factory at Berlin—work on which he spent in 
association with Mr. Orcutt, his close and intimate friend, 
no less than five years, and which will remain a permanent 
and striking monument to his skill and energy. 

Herr Pajeken—the name, it may be of interest to remark, 
is pronounced almost like Pike-en—was born on September 
16th, 1843, in Bremen. He was the son of a well-known 
scholar and teacher, Clemens Albert Pajeken. He went to 
school in Bremen until he was sixteen, and then went to 
America, and served his time as an apprentice in the Morgan 
Ironworks, College Point, Long Island. After this he 
returned to Germany, and studied for four years in the 
Technical High School at Hanover. His first position after 
this work was in the firm—as a draughtsman—of Beyer, 
Peacock and Co., Manchester. In 1868 he entered the 
employment of Messrs. L. Schwartzkopff, Berlin, locomotive 
builders, and was with them for thirteen years. He was 
then an enginser with the Sachsischen Maschinenfabrik, 
Chemnitz; and also for a short time in 1835 in tho service 


of a large paper manufacturer in Leipzig. 





In the year 1888 
he was appointed the chief engineer of the firm of Ludw. 
Loewe and Co., Actiengesellschaft, Berlin, and later on 
became one of the managing directors of the company, a 
position which he held at his death, on the 16th ult., with 
special duties as manager of the machine and tool works. 
Herr Pajeken had an astonishing acquaintance with the 
English tongue, speaking it as fluently and idiomatically as 
an Englishman, a fact which no doubt assisted him largely 
in making friends in this country and America. 








TRAINING FOR THE ROYAL NAVY. 


Tue following memorandum written by the First Lord of 
the Admiralty dealing with the entry, training, and em- 
ployment of officers and men of the Royal Navy and of 
the Royal Marines has been issued by the Admiralty :— 


INTRODUCTION, 


The Navy has reached a critical period in its development—a 
development which, steady and comparatively slow for the greater 
part of the last century, has now for fifteen years proceeded with 
startling rapidity. 

After the great war, from 1815 onwards, there ensued a_ period 
of readjustment and retrenchment, the half-pay list embraced the 
majority of the officers of the Navy, comparatively few ships were 
in commission ; it was necessarily not a period of innovation or of 
new ideas, 

The application of steam to ships of war as a source of motive 
power was the first sign that the old order was beginning to change. 
At first admitted grudgingly as an occasional auxiliary to the sails, 
then acknowledged as an equal partner, then winning for itself 
supremacy, to-day the steam engine has no rival, and sails have 
for ever disappeared from the equipment of fighting ships. 

Gradual as was the revolution in respect of steam, so were the 
changes gradual in respect of the type of ship, her armour, and 
her guns. The wooden Victory, with her sail power and her 
100 guns, e.‘ually became transformed into the iron Inflexibie 
with her oval-tank boilers and her four 80-ton guns, but the pro- 
cess had been a slow one. The Navy had then been brought to 
the verge of a poriod in which vast improvements were about to 
take place in the battleship herself and in all the matériel which 
she contained. Cylindrical or locomotive boilers at low pressures 
were to give placa to water-tube boilers at 300 1b. pressure, the 
strength and power of the engines was to receive marvellous 
development. Numberless. auxiliary engines were to replace 
manual labour or to fulfil functions unknown before among naval 
requirements ; muzzle-loading were to give place to breech- 
loading, and they in their turn to quick-firing guns; brown 
— with much smoke and low velocitie:, were to be replaced 

xy smokeless powders giving an ever-increasing velocity; the 
storm of shot and shell capable of being poured into or from a 
ship was to be:ome ever more rapid and ever more murderous. To 
meet these conditions the whole fabric of the ship was to change, 
and Krupp or Harveyised steel to be substituted for compound 
armour, as compound armour had in its turn been substituted for 
iron ; and finally, the ship herself, whose form and lines had during 
the transition period been the subject of wild experiment, was to 
regain a settled type in the Majestic class. 

By a strange decree of fate the climax of this revolution in the 
matériel of the Navy has synchronised with its recent extraordinary 
development of strength in ships and of strength in men. 

It is difficult to measure the change which has taken place in the 
last fifteen years. In that short period the officers and men of the 
Navy and Marines have increased from about 60,000 to over 
120,000. There are several] foreign navies more powerful to-day 
than the British Navy was fifteen years sgo, and yet the relative 
standard has been maintained. Of the ships which formed tle 
effective fighting ships of the Navy fifteen years ago, but few 
remain on the effective list now. 

The country can judge for itself what years of strenuous labour 
these have been for the Admiralty, years in which every task 
fulfilled was forgotten in the anxious effort to fulfil tasks which 
had yet to be done. 

Throughout this period the Board never lost sight of the most 
important question of all those which confronted them, the educa- 
tion and training of the officers and men of the Navy, and the 
adaptation of that education and training to the new conditions 
under which the Navy has to work. Last year it was decided th: t 
the time had come formally to announce that training in masts 
and yards bad disappeared never to return, and the growing 
importance of a fuller knowledge of engineering was emphasised 
by the order that in the future gunnery and torpedo lieu‘enants 
were to be held responsible for the care of the mountings and 
machinery of the weapons over which they have charge. 

In the old days it sufficed if a naval officer were aseaman. Now, 
he must be a seaman, a gunner, « soldier, an engineer, and a man 
of science as well. It is not only that machinery driven by electric, 
hydraulic, or steam power is every year becoming more compli- 
cated in character and multiplying in form, and that, therefore. a 
more extensive education in applied science is necessary for 
specialised officers; but in various ways the need for a more 
general scientific training has become apparent. In dea’ing with 
this question the Board have been always conscious of the supreme 
importance of preserving to the naval officer bis unmistakeable 
naval character. 

This character is developed from the carly traiuing in responsi- 
bility, the powers of self-reliance thereby engendered, and the 
essential unity of the service. Notwithstanding the fact that 
during the transition period the system of naval education 
has been the subject of much criticism, the character of 
the naval officer has remained unimpaired, and character is of 
more value than knowledge. Now, however, as always, the highest 
type of naval officer is that wherein great professional knowledge is 
added to force of character. The danger within the Navy itself is 
lest insufficient importance should be attached to the results of 
study, ani lest the value of what is called the practical character 
should b> placed higher than it deserves. It is true that no 
student will ever become a victorious leader unless he is also a 
practical seaman, and has the power of influencing men ; but it is 
also true that no seaman, however practical, will be fit to rise 
beyond a certain rank unless he has thought out the problems of 
his calling as a student, and has omitted no opportunity of 
acquiring the knowledge that makes up the science of his pro- 
fession. The officers of the Navy have never had cast on them a 
greater responsibility than at present, or one more difficult to 
fulfil. Their task will be impossible unless the Navy is kept 
abreast of the scientific, intellectual, and physical progress of the 
age, and it is they themselves who must keep it there. 

The strength which its unity gives to the service can hardly be 
over-estimated, yet in respect of this very matter a strangely 
anomalous condition of affairs exists. The executive, the engineer, 
and the marine officers are a'l necessary for the efficiency of the 
fleet ; they all have to sorve side by side throughout their career ; 
their unity of sentiment is essential to the welfare of the Navy ; 
yet they all enter the service under different regulations, and they 
have nothing in common in their early training. The result is 
that the executive officer, unless he is a gunnery or torpedo 
specialist, has been taught but a limited amount of engineering, 
although the ship in which he serves is one huge box of engines ; 
that the engineer officer has never had any training in executive 
duties ; that from lack of early seo, training the marie officer is 
compelled, sorely against his will, t> remain comparatively idle on 
board ship when every one else is full of work ; and that the spirit 
of unity has not yet been carried to its full development, 
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The Board of Admiralty have studied this question of the 
education and training of naval and marine officers with prolonged 
and assiduous care, and they have determined on changes which 
they are convinced are adapted to the changed conditions of 
the time, and will increase the efficiency and solidarity of the 
service, 

These changes are far-reaching, and in some respects sweeping ; 
but the scheme which necessitates them is framed in pursuance of 
a definite policy, is planned on clear lines, is designed to deal with 
the problem as a whole, and is throughout conceived in a spirit of 
veueration for all that is best and highest in the traditions of the 
service, 

New ScHEME. 


It has been decided that henceforth-— 

(1) All officers for the executive and engineer branches of the 
Navy and for the Royal Marines sha!] enter the service as naval 
cadets under exactly the same conditions between the ages of 
twelve and thirteen. 

(2) That these cadets shall all be trained on exactly the same 
system until they shall have passed the rank of sub-lieutenant 
between the ages of nineteen and twenty. 

(3) That at about the age of twenty these sub-lieutenants shall 
be distributed between the three branches of the service which 
are essential to the fighting efficiency of the fleet—the executive, 
the engineer, and the marine. 

The result aimed at is, to a certain point, community of know- 
ledge and life-long community of sen'iment. ‘lhe only machinery 
which can produce this result is early companionship and com- 
munity of instruction. These opportunities will be secured by a 
policy of — 

One system of supply. 
One system of entry. 
One system of training. 


ENTRY OF CADETS AND TRAINING OF CADETS, MIDSHIPMEN, AND 
Sus-LIEUTENANTS Up TO THE AGE OF ABOUT TWENTY. 


I shall not attempt to give more than an outline of the scheme. 
Every detail connected with the education of these young officers 
will be carefully thought out and considered, and the best 
authorities, naval and civil, will be consulted by the Board of 
Admiralty. 

In the first place, I will explain why it has been decided to 
revert to the early age of twelve to thirteen for entry as a cadet. 

It is considered that entry at this early age is necessary if the 
cadets are by the age of twenty to receive that increased pro- 
fessional education which is required to qualify them to become 
commissioned officers ; and it is not considered that it would be 
compatible with the welfare of the service if they were to become 
commissioned officers at any inaterially later age. In addition to 
this fact, the present scheme must be looked at and aap asa 
long and carefully thought-out whole. The complete develop- 
ment of the unity of the Navy is the great object which the 
Board have in view, and for this unity the early homogeneous 
training is essential. Moreover, the age of twelve to thirteen not 
only corresponds to that at which the history of the Navy shows 
that boys have been most successfully moulded to sea character, 
but also it corresponds to the age at which boys leave private 
schools and, therefore, to a natural period in the system of educa- 
tion which obtains in this country. 

When the age of entry of cadets was raised to that at which it 
at present stands owing to the necessity uf shortening the period 
of training at the Royal Naval College so as to overtake the arrears 
in the supply of lieutenants to the increased fleet, it was hoped by 
the Board that the future cadets would come from the public 
schools. This hope has only been imperfectly realised. The 
majority of public schools have made no special effort to train boys 
for the Navy, nor can I consider this wonderful. Nevertheless, it 
would be ungracious and unjust to omit this opportunity of ex- 
pressing the cordial acknowledgments of the Board of Admiralty 
to those schools which have made a special and successful effort to 
train boys for competition for the Navy. 1 greatly regret the 
disappointment that will be caused to them by the change of 
system, but in the opinion of the Board the interests of the service 
require the change, and the Board of Admiralty would not be faith- 
ful to their duty if they allowed any consideration to outweigh 
what they are convinced is for the good of the service. 

The entrance examination for the Royal Naval College, commonly 
known as the “‘ Britannia” examination, will be of an elementary 
kind, and confined to those subjects in which a carefully-educated 
boy has usually been instructed up to the age of thirteen. No 
change will be made in the present system of entering boys for the 
competition, but the medical evidence is conclusive that at this 
early age the examination must not he severe, and, indeed, that no 
examination of boys at this age or at the later age now obtaining 
can be considered an accurate test of what their comparative 
faculties will be when they have attained manhood. It con- 
sequently follows that, during their period of training at the Royal 
Naval College, cadets who fail to attain a minimum standard or to 
show promise of sufficient development of intellect must be 
requested to withdraw. 

Cadets will remain under instruction at the Royal Naval College 
for four years before going to sea, and they will all receive similar 
instruction, which will comprise an extension of the ‘‘ Britannia ” 
course, including elementary instruction in physics and marine 
engineering, with the use of tools and machines in connection 
therewith. The object of this course will be to give them a good 
grounding in the subjects necessary to their profession, and at the 
same time such a general education as will enable them to grasp 
the theory of their future subjects of study, whichever branch 
they may eventually join. 

At the end of this period the cadets will go to sea and become 
midshipmen—“ Britannia” time counting, as at present. Special 
attention will then be paid to their instruction in mechanics 
and the other applied sciences and to marine engineering. The 
instruction of the midshipmen in seamanship will be given, as at 
present, by an executive officer deputed by the captain; otherwise 
it will, under the general responsibility of the captain, be super- 
vised by the engineer, gunnery, marine, navigating, and torpedo 
lieutenants of their respective ships; they will be examined 
annually as to their a in seamanship, navigation and pilot- 
age, gunnery, torpedo work, snd engineering, all set papers being, 
as at present, sent from the Admiralty ; and at the end of three 
years every midshipman who has passed the qualifying standard at 
the last annual examination and the final examination in seaman- 
ship before a Board of three captains or commanders—constituted 
as at present—will become an acting sub-lieutenant, and return to 
England. These acting sub-lieutenants will then go to the college 
at Greenwich for a three months’ course of mathematics and 
navigation and arg followed by an examination, and after- 
wards to Portsmouth for a six months’ course in gunnery, torpedo, 
and engineering, at the close of which they will be examined, 
receive their classification, 1, 2, 3 in each subject, and on passing 
out be confirmed in the rank of sub-lieutenant. 

Before the period arrives at which the first batch of cadets under 
the new system have to go to sea, the Board will have considered 
very carefully and will have decided whether they shall be sent for 
the whole three years as midshipmen to battleships and cruisers, 
ordinarily commissioned, or whether the first part of this period 
shall be passed in specially-commissioned trainiag ships. It is 
quite decided that at whatever period they are posted to ordinarily 
commissioned battleships and cruisers, compulsory school on board 
these ships shall cease. 

When the young officers, aged nineteen to twenty, have passed 
out of the college at Portsmouth as sub-lieutenants, and have 
gained their classification in the different subjects of the examina- 
tion, their careers for the first time will begin to diverge, and they 
will be posted to the executive or to the engineer branch of the 
Navy or to the Royal Marines, As far as possible each officer will 
be allowed to choose which branch he will join, but this must be 





subject to the proviso that all branches are satisfactorily filled. 
No sub-lieutenant will be compelled to join a branch for which he 
did not enter as a boy when applying for a nomination, but in 
giving nominations for competition for entrance to the Britannia, 
preference will—other things being equal—be given to those boys 
whose parents or guardians declare for them that they will be 
ready to enter either of the three branches of the service. The 
Board of Admiralty will thus have in reserve a means of remedying 
a surplus or deficiency in either of the three branches, and of 
ensuring that every branch receives a due proportion of the most 
capable officers. 

Up to this point the young officers’ characters have been formed 
in one school, and all these sub-lieutenants have received as the 
foundation of their professional education that common knowledge 
which all alike require. Henceforward their education must be 
differentiated to make them fit to perform those specialised duties 
which are the product of modern science. 


THE EXECUTIVE BRANCH. 

All the sub-lieutenants who join this branch will go to sea for 
two years, being warned that they will eventually have to pass a 
qualifying examination for promotion to the rank of commander in 
the following subjects :— 

Court-martial procedure. 
International law. 
wr of British and foreign warships, guns, torpedoes, 


C. 
Naval history. 
Signals, 
Strategy. 
Tactics and battle formations. 

They will not, however, be able to offer themselves for examina- 
tion till they have attained five years’ seniority in the rank of 
lieutenant. After two years at sea all these executive sub- 
lieutenants will be promoted to the rank of lieutenant on gainin 
the same qualifying watch-keeping certificate as at present. All 
those who have passed their examinations exceptionally well will, 
as now, receive accelerated promotion. Those who are selected to 
be trained as specialists in gunnery, torpedo work, or navigation, 
will go to the Royal Naval College at Greenwich for special courses, 
and an entrance examination will be instituted at Greenwich for 
these specialists. This examination will carry with it the advan- 
tage of enabling the instruction at Greenwich to commence on a 
fixed basis. 

Every facility consistently with the requirements of the service 
will be given to those executive officers who are not specialists to 
attend voluntary courses at Greenwich in mathematics, naval 
history, &c., and to study foreign languages at Greenwich, or 
preferably abroad, 


THE ENGINEER BRANCH. 


The sub-lieutenants of this branch will go to the college at Key- 
ham for a professional course, the exact duration of which will be 
determined with great care. At the expiration of this course a 
proportion, to be equally carefully determined, will be selected to 
go to Greenwich for a further course, while the remainder go to 
sea. They will ther, if found qualified, all be promoted to be lieu- 
tenants under the same ccnditions as the executives. The nature 
and duration of the special course at Greenwich will be very care- 
fully determined, and an opportunity will be afforded to those 
officers selected for it to make th lves acquainted with the 
latest developments of engineering science, not only at Green- 
wich but at the great civil engineering establishments and 
institutions which are to be found in the country. 

By these arrangements sub-lieutenants of the engincer branch 
will obtain their step in rank at the same age as the sub- 
lieutenants of the executive branch, and they will enjoy the 
same opportunities of accelerated promotion according to the 
classifications they receive at their previous examinations. The 
ranks of engineer officers will be assimilated to the corresponding 
ranks of executive officers, and the engineer officers will wear the 
same uniform and bear the same titles of rank, ¢.g., sub- 
lieutenant (E), lieutenant (E), commander (E), captain (E), and 
rear-admiral (E). The engineer branch will receive additional pay, 
and although it is proposed to make the division into the various 
branches definite and final, every endeavour will be made to pro- 
vide those who enter the engineer branch with opportunities equal 
to those of the executive branch, including the same opportunity 
of rising to flag rank. 

The promotion of future lieutenants (E) and commanders (E) 
will, as in the case of the executive officers, be by selection and 
qualifying service, and in the case of lieutenants (E)a qualifying 
examination for promotion to commander (E) will be instituted. 
Moreover, the proportion of different ranks in the engineer branch 
will, as far as possible, be assimilated to that which will be fixed 
for the executive branch by the Committee, which is specially con- 
sidering this question, under the chairmanship of Lord Goschen. 
The endeavour will also be made to find a suitable number of high 
appointments for the flag officers of the engineer branch. 





THe Royat MARINEs. 


After his final examination as sub-lieutenant along with the 
future executive and engineer officer, the young Royal Marine 
officer will receive his special military training during the next two 
years partly at the College at Greenwich and partly at the head- 
quarters of divisions of the depét; the training of all these 
officers will be extended, so as to correspond more closely to the 
training now received by the young officers of the Royal Marine 
Artillery ; and after this two years’ training the young Marine 
officer will receive the rank and pay of lieutenant of Marines, so 
as to put him financially on an equality with the executive sub- 
lieutenant. As in the case of the executive lieutenants, specially 
good officers will qualify as gunnery and torpedo lieutenants, pro- 
vided that they have kept watch at sea for one year, have passed 
the test examination for qualifying for gunnery and_ torpedo 
lieutenants, and been specially selected and recommended. 

For the purposes of promotion and seniority in the corps, all 
these officers will be on one list, and not divided into two lists, as 
is now the case with the officers of the Royal Marine Artillery and 
the Royal Marine Light Infantry. 

The future Royal Marine officer will thus become available for 
keeping watch at sea, and for general executive duties on board 
ship up to and including the rank of captain of Marines. His 
rank will be adjusted with that of naval officers as foliows :— 

Naval. Marine. 
Sub-Lieutenant -. Lieutenant under three years 
Tisitemmnt.. { Lieutenant over three years 


Captain 
CommanGer nn. 06 emis Major 
Captain under three years .. Lieutenant-Colonel 

The above ranks will only hold good while on ships’ books, 
The relative rank when under the Army Act will remain as at 
present. 

On shore, when employed with landing parties, and with naval 
brigades, &c., naval and marine officers will take command over 
one another according to their seniority in their corresponding 
ranks, It will also be arranged that one of the special duties 
of officers of the Royal Marines will be to advise in respect of the 
organisation, equipment, and training of landing parties, and work 
on shore, 

The pay of Royal Marine officers, when they are serving afloat, 
will be equalised with the pay of executive officers of the Navy of 
corresponding rank ; and the proportion of different ranks of 
officers in the Royal Marines will, as far as possible, be assimilated 
to that to be laid down for executive officers of tue Navy by the 
Committee of which Lord Goschen is chairman. The object to be 
aimed at is that there may be the same proportion of employment 
in the higher ranks and the same proportionate flow of promotion 





for the officers of the Royal Marines as for those of the executive 
and engineer branches of the Navy. 

It may be urged by some that the early naval training of the 
Marine officer may militate against his subsequent military train- 
ing, but in the opinion of the Board this is not so. The future 
Royal Marine officer will join his corps at a little later age than at 
present, but with the great advantage of having been trained to 
a sea life and having received an excellent naval education. 
Henceforward the efficient military Marine officer will exist as of 
old, but with this difference, that from the very outset of his 
career as such he will be competent to take a much fuller part in 
the handling and fighting of his ship than his present training has © 
permitted. 


TRANSITION STAGE, 


The cadet now takes about four and a-half years to become an 
acting sub-lieutenant ; under the new system he will become 
fitted for the general services of the fleet in seven years, while the 
engineer and Royal Marine officer will require about two years 
more for their special professional instruction. The new system 
will be introduced in Midsummer, 1903. Supposing—what would 
not in any event be feasible—that all entries under the present 
conditions were to cease immediately, the lists would be recruited 
for four and a-half years by the entries of already existing cadets ; 
but at the expiration of that period there would be an interregnum 
of two and a-half years before entries under the new system 
became effective, that is, as acting sub-lieutenants; similarly 
during the next five years the lists would be recruited by engineer 
students who have already been entered ; there would then be an 
interregnum of five years before the first of the new engineer 
officers became available ; the lists of the Royal Marine Artillery 
and the Royai Marine Light Infantry would be recruited by candi- 
dates already entered for two or one years respectively, and 
then an interregnum would supervene for six and five years 
respectively, 

To fill the lists during the interregnum it will become necessary to 
have recourse to double entries fora period. After the entry of 
cadets from twelve to thirteen has commenced the normal number of 
entries at fourteen and a-half to fifteen and a-half must continue 
to be made for two and a-half years, so as to supply extcutive 
officers during the interregnum. The normal entries for the Royal 
Marine Light Infantry must continue for six years, and those for 
the Royal Marine Artillery must continue for five years at the 
present age ; while the entry of engineer students at fourteen and 
a-half to sixteen and a-balf must also continue for five years. The 
result of this will be that for two and a-balf years orrather more there 
must be two sets of cadets, those aged fourteen and a-half to fifteen 
anda-half, and those aged from twelve to thirteen ; formany reasons 
it is considered unadvisable that these two sets of cadets should 
be trained together; it has, therefore, been decided to educate 
the younger ones in the Isle of Wight, where bis Majesty has 
most graciously put at their disposal a portion of the Osborne 
estate. 

The above is the most convenient method of bridging the period 
of transition ; all the alternative methods have been carefully con- 
sidered, and found to have grave disadvantages, 


THE PRESENT ENGINEER OFFICER. 


The Board are confident that the naval engineer officer of the 
future will maintain to the full the high traditions of the present 
engineer branch ; but they feel that this scheme would not b2 
complete if it did not include changes designed to harmonise as far 
as possible the position of the present officers of the engineer branch 
with the spirit of the future organisation. 

Accordingly, the following changes will be made in the designa- 
tions of rank :— 

Engineer students will become engineer cadets, and the 
College at Keyham will be known as the Royal Naval Engineering 
College. 

Assistant engineers for temporary service and assistant engineers 
will become engineer sub-lieutenants. 

Engineers, chief engineers, and staff engineers will become 
engineer lieutenants. 

Fleet engineers will become engineer commanders. 

Inspectors of machinery will become engineer captains, and 

Chief inspectors of machinery will become engineer rear: 
admirals, 

The engineer-in-chief will become an engineer rear-admiral, 
and the Board reserve power to promote the officer holding that 
high post to the rank of engineer vice-admiral if thought 
advisable. 

The average period of reaching each rank will be assimilated as 
far as possible to that of the executive branch, so as to correct 
the present disparity of age, which too often obtains between 
officers of the two branches of relatively equal rank ;* the pay of 
existing engineer officers will be raised, but no changes will be 
made in their uniform or in the regulations which define their 
duties, or in the provisions of the Naval Discipline Act. 

The Board have given their careful and earnest consideration to 
all the suggestions which have been made from a variety of 
quarters for further changes affecting the present engineer 
officers. The decision at which they have arrived is, they are 
convinced, that most conducive to the interests of the service as 
a whole. 


(To be continued.) 








THE NATIONAL LIFEBOAT INSTITUTION.—Between January Ist and 
December 31st, 1902, inclusive, the Institution's lifeboats were 
launched 289 times on service, in addition to which lifeboat crews 
were assembled in readiness for service 38 times, but their 
assistance was not needed. ‘The number of lives saved by lifeboats 
and other means for which the Royal National Lifeboat Thstitu- 
tion granted rewards during the year was 456, and as many as 28 
vessels and boats were also saved by the lifeboats from partial or 
total loss. The total number of lives for the saving of which the 
Institution has granted rewards since its establishment in 1824 has 
been 43,653. The cost of maintaining the Institution’s fleet of 
288 lifeboats in thorough efficiency is increasingly heavy, and the 
amount received in annual subscriptions and accruing from assured 
income is insufficient for the purpose. Further financial help is 
therefore much needed by the Institution. 


THE IMPERIAL INSTITUTE.—In accordance with the Imperial 
Institute—Tran:fer—Act, 1902, the management of the Imperial 
Institute will bs vested in the Board of Trade from January Ist, 
1903. The Institute will be managed by the Board of Trade 
through their commercial, labour, and statistical department, of 
which Sir Alfred Bateman, K.C.M.G., is Comptroller-General. 
The Board of Trade have appointed Professor Wyndham Dunstan, 
F.R.S.—now Director of the scientific and technical depart- 
ment of the Institute — to be Director of the Imperial 
Institute at South Kensington. The work carried on by the com- 
mercial intelligence offices of the Imperial Institute will be con- 
ducted by the commercial intelligence branch of the Board of 
Trade, which, subject to the Comptroller-General, is under the 
direction of Mr. Thomas Worthington. The question of a City 
office for this branch—which is now at 50, Parliament-street, S.W. 
—is receiving the attention of the Board; and, pending its 
establishment, verbal inquiries on commercial matters, after 
January Ist, may be addressed to the branch through the tem- 
porary inquiry office, established in 49, Eastcheap, E.C., the City 
office of the Imperial Institute. 

* The Board are fully aware of the importance of this question to th 
officers of other branches than those dealt with in this memorandum, 
and are now engaged in considering it. 
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qualities of rubber remain as of yore. 


the flesh of the manufacturer, and it certainly does seem 


This question of the | 
low limit of sulphur allowed has long proved a thorn in | 


HYDRAULIC MACHINERY FOR AN 
INDIAN LOCOMOTIVE WORKS. 


a controversial point whether the long vulcanisation rendered | 


necessary by a low limit of sulphur could not be altered with 
advantage to a shorter period of vulcanization with a slightly 
increased quantity of sulphur. But to discuss this point 
would lead us into technicalities which it has been our 
object to avoid in making our comments, The whole 
subject is, of course, in a sense highly technical, but it can 
hardly be contended that matters connected with the public 


services are, or should be, entirely outside the cognisance | 


We illustrate on this and the previous page some 
hydraulic machinery which has been recently despatched by 
the West Hydraulic Engineering Company, of College-hill, 

| to the Khargpur shops of the Bengal-Nagpur Railway 
| Company. The machines are a locomotive wheel press 
| and a spring testing machine, both supplied with special 
| electrically-driven pumps. The press is of large size, and it 
is illustrated on the opposite page. 





takes about 4 ampéres. 
184 tons. 

The hydraulic spring testing machine illustrated below has 
one brass-lined ram 9in. diameter with a clear stroke of 18in., 
and works at a pressure of 2240]lb. per square inch when 
testing the heaviest springs. The table is 102in. long, and is 
strong enough to stand the maximum pressure at its extreme 
ends. The clear daylight is 28in. and the moving parts—that 
is the ram, tension bars, and crossheads — are counterbalanced 
and are guided by means of anti-friction rollers working in 
machined ways on the standard. When used for testing coil 
springs a ball-bearing head is fitted to the top crosshead to 


The weight of the press and pump 
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g- 1-MOTOR DRIVEY PUM 


of the public. But apart from the taxpayer in general, there 
are numbers of persons connected with railways who are in- 
terested in the testing of rubber goods, as a perusal of the 
specifications of our various railway companies testifies. 
The tests specified in some cases are much more severe 
than in others, and it is noticeable that whereas the 
various Government departments depend entirely on 
physical tests for the quality of the rubber, these are sup- 
plemented in many railway specifications by chemical tests 
of more or less severity. We note the fact here without 
adding any comment. If we may be allowed to draw a 
reasonable deduction, however, it is clear that the best 
methods of testing rubber goods for longevity seem to be at 


Fig. 3-CLUTCH FOR SPRING 


present, if not exactly in a state of chaos, at any rate in a 
condition where unanimity of opinion is noticeable by its 
absence, a state of affairs which obviously indicates a 
necessity for further research. 








THE INSTITUTION OF Gas ENGINEERS.—We are officially informed 
that the Incorporated Gas Institute and the Incorporated Institu- 
tion of Gas Engineers have been dissolved for the purpose of 
forming a united society under the name of the Institution of Gas 
Engineers, The necessary arrangements having been successfully 
completed, the Institution has been duly registered, the offices 
being at 39, Victoria-street, Westminster, 


FOR SPRING PRESS 








It has two rams, each 
10in. diameter by 20in. 
stroke, working in steel 
cylinders inserted in the 
press heads. The test pres- 
sure was three tons per 
square inch, and the work- 
ing pressure two tons per 
square inch. The clear 
maximum distance between 
ram ends is 9ft. 6in., and 
the tie bolts are 94in. centre 














to centre. The yoke, which 


Fig. 2—HYDRAULIC SPRING TESTING MACHINE 


is shown on the right-hand | 


of the engraving, is for strip- 
ping old wheels off their 
axles; this yoke is of cast | 
steel, and the bolts connect- | 
ing it to the press end are 

of Cammell’s special forged 

steel, as owing to the small | 
clearance between the | 
spokes of certain of the | 
Bengal - Nagpur Railway | 
Company’s wheels, they had 
to be as small as was pos- | 
sible, and as the stripping 
of old wheels requires at 
times the greatest pressure 
the machine is intended to 
exert, it was necessary to 
have the bolts capable of 
standing the maximum test | 
pressure. 


TESTER 


The pump for working this press has three plungers, each | 
lin, diameter by 5in. stroke; the two outer plungers being | 
thrown out of action when required, as, for example, when | 
setting wheels in their exact position on the axle, so that this | 
work can be performed slowly. The pump is driven by a 
10 brake horse-power Bruce Peebles motor mounted on an | 
extension of the pump base, and connected up to the crank | 


shaft of the pump by two pairs of machine-cut cast iron spur | 
wheels and bronze pinions. The motor is shunt wound for 
220 volts, and during the testing of the press and pump by 
Mr. E. S. Franklin, electrical engineer to the Bengal- 
Nagpur Railway, was found to take from 12 to 22 ampéres, or | 
about 44 mean horse-power. The motor running by itself 





| raising and lowering the clutch handle. 





permit the spring partially to rotate during depression. For 
rough tests the reading of the pressure gauge gives the total 
pressure on the spring, but for finer readingsa compact steelyard 
arrangement is placed on the table. 

The pump for working this press, which is illustrated 
separately, is a small two-plunger pump driven by a one brake 
horse-power Bruce Peebles motor. The small plunger is ?in. 
diameter by 2?in. stroke, fitted with safety valve set to 2240 1b. 
per square inch, and the larger plunger is 2tin. diameter, 
with an arrangement for opening the pump barrel to the 
suction chamber as soon as the ram brings the crosshead 
down to the spring which is under test; this arrangement is 
shown on the drawing—see Fig. 4—and it will be seen that as 
soon as the communicating valve opens and the weighted 
lever rises a small spring wedge slips in under the lever end 
and keeps the valve open during the remainder of the test. 
Another feature of interest is the special form of clutch used 
to start and stop the working of the pump whilst the motor 
is working continuously. This clutch is very quick acting, 
and a single stroke of the pump plunger can be made by 
This renders the 


Ta 
H ahht-—+ 


Fig. 4-AUTOMATIC KNOCK-OUT FOR SPRING TESTER 


pump as sensitive as the ordinary hand pump used with testing 
machines. The clutch is illustrated in Fig. 3, and it will be 
seen that there is no end thrust on the standards carrying the 
crank shaft. The movement of the male cone B is effected by 
steel rollers D D, working in diverging slots, one in the sleeve 
connected to cone and the other abutting against a collar on 
the shaft. The lever is illustrated separately. The diverging 
slots are shown clearly in this view. 








TE Toronto Board of Trade intends to hold a special 
meeting to discuss the advisability of protesting against the new 
Trans-Continental Railway as useless. Much unexpected opposition 
is being formed against the line. 
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LETTTERS TO THE EDITOR. 
(We do not hold ourselves eon for the opinions of our 
ents. 


corres 


FLASH BOILERS. 


Srr,—I should like to say a word or two in answer to Mr. Smith’s 
letter in your last issue. Ido not think that any good purpose 
can be served in again going over the ground and taking his points 
one by one ; such a course can but degenerate into a series of er 
parte statements, which can carry little weight, so I will leave the 
matter as it stands to the judgment of your readers, with the 
exception of one or two points, where I can, I believe, completely 
prove my case. 

Before doing this, however, I should like to draw attention to 
what appears to me an error in Mr. Smith’s method of criticism. 
I have no objection whatever to legitimate criticism based on such 
results as I have held up as typical of the flash boiler—in fact, I 
am only too pleased to read anything which may throw light on 
the subject ; but J think it must be a little misleading to those 
who have only read the matter casually when Mr. Smith 
bases his criticism of my paper in most cases solely on the 
results of preliminary experiments and incidental results 
obtained in other experiments. For instance, take the paragraph : 
“Tt is not surprising that Mr. Bickford, experimenting with steam 
bends, &c., should not get steady steam pressures, but why from 
such incomplete data he should lay this type of boiler under the 
head of being an unsteady steamer I cannot see.” I believe any 
one reading this would infer that I had given my experience as 
solely derived from the result of my first preliminary experiment, 
which I certainly did not. This method of criticism seems to me 
rather on a par with accusing a man of being a thief because when 
a baby he stole his brother's rattle; or with accusing Sir Isaac 
Newton of knowing nothing about the calculus because his earlier 
results were given in geometry. And apart from that I cannot 
quite see what difference it makes to steady steaming whether the 
boiler is made of lin. steam pipe like the Musker or steam bends, 
though, of course, I know it affects durability. 

This sort of controversy is, however, very wearisome for other 
people, and I will pass on to a few facts which I believe I can 
prove fairly completely. Mr. Smith says :—‘‘In actual practice, 
an evaporation of 121b. of water per lb. of oi! is obtained fairly 
easily, and as high as 15]b. is by no means uncommon. From 
1 lb. of oil burned in a Clarkson burner, an evaporation of 12 Ib. of 
water is guaranteed, and always obtained before the boiler leaves 
the shop. Feed supplied at 212, the guaranteed output persquare 
foot of heating surface being 10 lb., and this can be safely relied 
on.” A description of the boiler would be of vast interest, for I 
can only say there is no other on the market which will do it. 
The Miesse certainly is never asked to do it, and Messrs. Simpson 
and Bibby give their output at about 7 lb. per square foot. The 
output per lb. of oil is about equal to my own best results, con- 
sidering the temperature of the feed-water, which in my case was 
60 deg. Fah., and in Mr. Smith’s, 212. This would nearly account 
for the total difference. That, however, an output of 10 Ib. per 
square foot and 12 lb. per lb. of oil can be obtained at the same 
time I must respectfully decline to believe till I see it done, and I 
should then be tempted to disbelieve my senses. 

Passing on, we come to the following statement about capacity 
of the car burners on the market: ‘‘Serpollet about halves Mr. 
Rickford’s figures as to steam per horse-power. About 15 lb. 
to 18 lb. is the quantity used.” 

I cannot bring external evidence to test the accuracy or other- 
wise of Mr. Smith’s figures in most cases, but in this particular 
instance we have tolerably complete impartial evidence. 

In the September trials of the Automobile Club certain results 
were obtained in fuel consumption which, so far as I know, have 
never been questioned. 

Marks in these trials for this particular purpose were allotted on 
the basis of 8 marks for every shillingsworth of fuel used. Two 
Gardner-Serpollet cars were entered and ran. The price allowed 
for petroleum was 8d. per gallon. The two cars mentioned made 
repectively 50°66 and 43 marks, corresponding to 6-33s. and 5-4s. 
respectively. This represents, at 8d. per gallon, 9-5 and 8-17 
gallons respectively. ‘The speed of cars was strictly limited to 12 
miles per hour, and the distance was 614 miles, which gives a time 
of about five hours’ running. The road resistance was taken by 
the Club at 40lb. per ton, which is probably a little low. Take it 
at 50 Ib. per ton, the horse-power of these cars would be about 
2-4 brake horse-power, Call this 24 horse-power, and see where it 
lands us. Take Mr. Smith’s figures for consumption, and we find 
that this power in the above car can be produced, and usually is 
so, from 45 lb. of steam per hour. The oil consumption per hour 
for the best of the above cars was, as stated, 8-17 gallons, or 
131b. per hour, taking 8 lb. per gallon. This gives a steam output 
of 3-46 lb. per lb. of oil, or taking the lower limit in both cases, 
24 1b, steam per lb. oil. There is a slight difference between this 
and the 121b. per lb. of oil given by Mr. Smith. 

Again, put the figures the other way about, and take Mr. Smith’s 
figure for evaporation in ordinary service as 12 ]b. per lb. of oil 
from 212—and as the Serpollet has a feed heater, this is probably 
not very far from the feed temperature—we get an evaporation for 
the 13 lb. of oil used by the one car 1561]b. steam per hour, or 
62-4 lb. per brake horse-power hour. If the consumption of the 
other car were taken the figures would be much worse. The 
figures stated in my article—showing 7 lb. evaporation per Ib. of oil 
and 35 lb, steam per brake horse-power hour—will be found in close 
agreement with these results. I leave these figures to your readers; 
any one can verify them for himself from the Club returns of 

« September 25th last. I will only add that I do not myself consider 
the results particularly bad, though I think a good car should 
better them slightly. If Mr. Smith’s figures were correct, we should 
get this car running 12 mileson a steam consumption of, say, 50 Ib., 
and an oil consumption of perhaps 5 lb. per houras the worst results, 
or 32 lb. steam and a shade over 2} Ib. of oil as the best. I have 
yet to see the car of this weight that claims to do this or anything 
like it. The Miesse people only claim to do with about 1 gallon for 
20 miles, and though I can just believe this possible, still it is an 
ex parte statement. 

Further, take the White car from the above trials. Its average 
marks were 26}, weight 16 cwt., using petrol at 1s. per gallon, 
giving a consumption 3-3 gallons, or probably 23 lb., which is about 
4-6lb. per hour. From the weight it would appear that the brake 
horse-power is about 1, considering the light tires used, and on Mr. 
Smith’s figures this gives an evaporation of something like 46 Ib. 
per hour, allowing for the low heat value of petrol. This is 45 Ib. 
per horse-power hour. 

Passing on to the Miesse car, all I have to say is that this car is 
fitted with a boiler which, according to the makers’ consulting 
engineer, has 120 square feet of heating surface. Are we to sup- 
pose that this car uses 1200 lb. of steam per hour on occasion ? 
Mr. Smith says this car is a good example of relief-valve feed. 
This is only partly true, as the tension of the spring on the relief 
valve is instantly controllable from the seat, and the car is in 
practice run by varying the relief-valve tension. It is hardly to be 
supposed that the makers of this car put in this arrangement 
gratuitously, when a throttle control is very much quicker in 
action. Further, this car, according to their engineer, uses a 
‘“‘high-speed”” pump, about lin. bore by 2in. stroke, which is 
certainly a considerable size for a 5 horse-power boiler, as, taking 
high speed to mean 400 revolutions, it would, theoretically, throw 
17001b. per hour. Again, with about one exception, the letters 
published in the English Mechanic bear me out on the subject of 
hand pumping, and at least half a dozen private letters on the 
same subject are to the same effect. It should be mentioned that 
one gentleman writes to the above-named journal stating that the 
Hyler White car took eleven people over fair give-and-take roads 
without hand pumping, but this is the only case which has come 





to my notice in which the pump has been said to be sufficient. As 
to my general objection to a flash boiler, I would point out that 
Mr. Thos. Clarkson’s firm has fitted its latest car with a fire-tube 
boiler. Of course, there may be special reasons for this, but it 
is significant. 

When I wrote the article on flash boilers I had not seen the 
Miesse car, and I now find that all my later experiments were 
conducted with a boiler which is a fac-simile of the Miesse, though 
about one-quarter of its size. 

Perhaps I may be pardoned for suggesting to Mr. Smith that 
his statements would be of greater interest if he would go into 
details of the experiments on which they are based, giving the 
fullest possible description of all the apparatus. As | pointed out 
in the article, it isthe easiest thing in the world to be misled in 
experimenting with these things. J. 8. V. Brckrorp, 

Camborne, December 22nd, 1902. 


HEAVY FLY-WHEELS, 

Sir, —Having read your article on heavy fly-wheels in your issue 
of December 12th, we think some particulars as to our practice in 
this direction may be of interest to your readers. 

As you may suppose, it is a question that has forced itself on 
our notice for some considerable time, and it was one which gave 
us no little anxiety until the difficulties were met and surmounted 
by an invention patented by Mr. W. J. Crossley, of which we 
forward you a drawing, which will be to a large extent self- 
explanatory. 

Fig. 1 shows a heavy tly-wheel made in halves, but of course the 
same principle can be applied to wheels having any desired number 
of sections, The two faces of the wheel are machined across the joint 
with a joggle—Figs. 2and 3—which always tixes them correctly side- 
ways, are held together by bolts where these can be applied, and on 
the outside by steel plates driven over very slightly-tapered joggles. 
In the neighbourhood of the joint there areas many square inches 
area in any section of cast iron as at any part of the wheel, 
and the steel bolts and plates are kept a little stronger than the 
rim. 

So far as we know, it is the only fly-wheel joint which enables the 
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full strength of the rim to be maintained. It can be taken apart 
and put together, as often as may be desired without injury, and 
has been the means of saving us a good deal of money by being 
able to run at a much higher surface velocity without any risk. 
When in position there is an initial tension on the bolts and steel 
plates—a ma+ter of importance in this connection. 

May we be allowed to differ with you as to the construction of the 
fly-wheels at the Dusseldorf Exhibition, to which you refer in your 
article? In them the rim is of cast iron, but the arms are of steel, 
the former having very much less elasticity than the latter, con- 
sequently the arms are not in their best condition for preventing 
the fracture of the cast iron rim, as they will stretch before the full 
strain comes on them, leaving the cast iron to bear more than its 
share of the strain. 

CrossLeY BrotTuers, Ltp, 
(per JAMES ATKINSON), 
Chief Engineer. 
Manchester, December 24th, 1902. 


[ We hold that no wheel should depend on itsarms for safety. It 
is impossible to apportion the stresses equally, and there is no 
difficulty in making the rim sufficiently strong to take care of itself. 
—Ep. E.] 


MOTOR CAR LEGISLATION, 


Sm,—I am sorry I have upset Mr. A. Terrett so much by my 
figures. The figures were got by the New York authorities for 
comparative purposes, and I thought we were dealing with the 
relative control of horze and power-propelled vehicles. The 
figures were good enough to convince these authorities that 
attempts to tie motor vehicles down to about 8 miles an hour 
in city }imits was absurd. 

It may calm your correspondent’s fears to know that the tests 

are about a year old, and that autocar brakes have improved since 
then. For instance, the new large Stirling London omnibuses on 
the Cricklewood run are controlled by two forms of brake, both of 
them much more effecient than anything put on a Panhard car of 
a type of fully two years ago. 1900 is abcut the motor middle 
ages. 
For years I have driven a pair of fast horses at about a 13 miles 
an hour gait in a light trap with a powerful brake, and thousands 
of miles in various autocars at 25 miles an hour, and upwards, as 
top speed, this enables me to say that in comparison the vastly 
greater controllability of the latter makes them much safer than 
horse vehicles. 

No; of course the speeds of coaches, omnibuses, and the rest, 
have nothing to do with what is right for an autocar. But it is 
the extraordinary figures of speed limitation for autocars which 
are put forward by people who have little or no experience of them, 
or of judging speeds, that compel the production of horse-traffic 
figures to give the public some proportion to judge things by. 

Your correspondent gives himself away when he assumes that a 
horse gallops when making 12 milesan hour. I dare say the 
drivers of these badly-braked omnibuses should not be allowed to 
gallop in London. 

I have read my letter—printed on page 573—very carefully 
again, because I was astonished to hear [ had ‘triumphantly 
pointed to” my figures. I made no comment on them whatever, 
and am fully awake to the relatively fewer number of autocars in 
the streets. The figures speak for themselves, and the legitimate 
deduction from them seems to be that the horse is a vain thing 
for safety, and that there is a very large margin for life and limb 
saving if the authorities will see to the better regulation of traffic, 
and keep a tight hand over a certain class of driver. Time only 
will show whether the substitution of autocars for horses is more 
dangerous for the public. The chances are, it will be infinitely 
safer if one carefully considers the horse. 

Meanwhile we are looking back at coaches while the facts are 





rapidly settling themselves. The Board of Trade returns for the 
first eleven months of 1902 show over 38500 motor vehicles 
as imported into the British Isles, at a cost of £989,664. The 
number of home-made ones turned out is now very large; the 
number on order is immense. The public is not spending all this 
money for fun. It means to go faster, whether in train, private 
autocar, motor omnibus, steamer, or even balloon. 1 will warrant 
that not one motor vehicle, except a few public cabs, omnibuses, 
vans, and lorries, which has found favour with the public in 1902, 
has a top speed on the level of under 20 miles an hour. The 
public will not be bothered with any new-fangled method of 
transportation unless it is faster or cheaper than the last one. If 
it is, it will ‘‘catch on,” and the sooner it does the better for the 
general happiness and prosperity. We have been through all this 
before, as to stage coaches, railways, bicycles, and the rest. 
Twenty years hence the small ideas which have been put into 
print by M.P.’s, J.P.’s, and the great stolid British public will be 
used by ‘‘comic column” editors, in the same way as the solemn 
warnings of the Quarterly Review and other great authorities on 
railways, are now used to set forth the dense minds of our short- 
sighted forefathers. But so far as progress is concerned, we are 
not now governed by a few educated folk, who did not show the 
open mind which education is said to give, but by what we want 
and which is manifestly an improvement. Hence it is futile to 
waste time with those who will not study things for themselves. 
For the procession will march all the same. I speak in all good 
humour, excusing myself thus from further enlarging on the 
matter. 
NorRMAN D. MAcDONALD, 
Chairman of the Scottish Automobile Club, 
Edinburgh, December 22nd, 1902. 


THE NEW TORPEDO. 


Sir,—With reference to the very interesting article in your 
impression of December 26th, on the ‘‘New Torpedo,” which is 
to range 3000 yards, you class me amongst the “enthusiastic 
believers” in torpedo attack. 

This is hardly the case. What I really feel, and should wish to 
impress most earnestly on the public as well as on the official mind, 
is that our battleships with their unprotected bottoms are next to 
defenceless against the torpedo. 

The sinking of each battleship means the loss of a million of 
money and the lives of some 800 men. 

This condition of affairs is preventable, and I maintain, therefore, 
it should not be allowed to exist, the more so as it may mean the 
loss of our sea power and consequent wreck of the Empire. 

J. F. CREASE, 
Major-General late Royal Marine Artillery. 
Ince, Guildford, December 26th, 1902. 








ELectric AIR CoMPRESSOR.—In our issue of the 26th ult. we 
described an electrically-driven air compressor constructed by 
Messrs. Reavell and Co., Limited, of Ipswich. Since our visit to 
inspect this plant some volumetric efficiency experiments have 
been carried out. When tested under the makers’ method under 
constant pressure, the volumetric efficiency worked out, so we are 
informed, at 90-3 per cent. When tested by the ordinary method 
of delivery, from zero to full pressure, the efficiency worked out at 
94 per cent. The makers claim that the former is the correct 
method of testing, and that the disparity between the two sets of 
readings is less than is the case with ordinary machines of less 
efficient construction, in which the clearance space is larger and 
the delivery valves of not so efficient an output. 


THE INSTITUTION OF CIVIL ENGINEERS : GLASGOW ASSOCIATION 
oF STUDENTS.—The second general meeting of session of this 
Association was held in the Institution rooms, 207, Bath-street, 
Glasgow, on Monday evening, December 22nd, 1902, when Mr, 
Arch. Leitch, Assoc. M. Inst. C.E., delivered a paper with lime- 
light views on ‘‘ Setting Out Work on Wemyss Bay Railway Widen- 
ing.” The vaper dealt with the section of the works between Port 
Glasgow ae Upper Greenock statiors, which was opened for traffic 
in June of this year. The engineer was Mr. D. A. Matheson, 
M. Inst. C.E., chief engineer of the Caledonian Railway, and the 
contractors were Messrs. Robert McAlpine and Son. The instru- 
ments used in setting out work were a l6in. level and a 5in. transit 
theodolite, chains, tapes, &c., being of the usual patterns. In 
connection with earthworks, the author spoke of the bulging of 
cuttings, settlement and spread of embankments, and the timbering 
of foundations generally. Masonry work, more especially the 
cutting of stones for skew arches and copes of curved winged walls, 
and also the erection and widening of a Poabes on the line, were 
then discussed. After describing in some detail the construction 
of the subway at Upper Greenock station and relative works, the 
author proceeded to give an account of the setting out and con- 
struction of the Cartsburn tunnel. The tunnel, which passes 
partly through rock and partly through boulder clay, and is about 
400 yards long, was driven from both ends and also from an inter- 
mediate shaft 10ft. by 6ft., the bottom of the headings being at 
formation level. The author conclnded with a short descrip'ion 
of Upper Greenock station and some remarks on permanent way. 
A very good discussion followed, to which Mr. Leitch replied, and 
a hearty vote of thanks was awarded the author for his interest- 
ing paper, 

SHIPBUILDING WorRK IN JAPAN.—An important change has 
been made at Uraga by the amalgamation of two companies there 
situated ; hitherto all the work of shipbuilding and of repairing 
was carried on by both companies, but by the change just referred 
to the yard and plant of the one works has been purchased by the 
other. The purchasers are constructing new engine works, having 
previously possessed none of their own. Uraga is situated near 
the entrance to Tokyo Bay on a narrow inlet of the sea, well pro- 
tected from the weather, and with deep water; from Yokohama 
and its shipping it is distant some ten miles. The Uraga Dock 
Company Limited, is the purchasing company, and the works 
— ased are those at Uraga belonging to the Ishikawajima 
Shipbuilding and Engineering Company, the Tokyo works of this last- 
named company—marine and general engineering works and ship- 
repairing works—remaining in their hands as before. By far the 
most important private shipbuilding works in Japan are those at 
Nagasaki and at Kobe; at these works there appears to be 
unlimited capital, and no pains are being spared to copy Western 
and American models in plant and methods. At Nagasaki several 
steamers having a gross tonnage of over 6000 have been con- 
structed. Next to these two principal works are the Osaka Iron- 
works, and the Uraga Dock Company, both of which are proceed- 
ing cautiously in the matter of getting modern plant and bidding 
for a share of the steel shipbuilding which the shipowners of the 
company at present require. Occasionally one or other of these 
four companies is successful in obtaining some steamer to build 
for China; in one case it was a Customs boat for Shanghai; in 
another, a light draught river boat for the Yangtze. Last year 
the Government of the United States required fifteen small com- 

site steamers for police service in Manilla; it was considered 

st to build them in the East, and the contracts were obtained for 
five steamers by the Uraga Dock Company, and for ten by the 
principal Shanghai firm. On October 15th the first of the five 
steamers was launched at Uraga, and a gala day was there 
observed, partly in honour of the launch and of the prestige of 
building in Japan for the American Government, and partly in 
honour of the amalgamation and new relations above related. The 
new steamer is of composite build—steel and teak—140ft. by 23ft. 
by 12ft., displacing 350 tons, 8ft. draught. She has twin-screw 
engines to develop 450 indicated horse-power, and a speed of 
30 knots is anticipated. The armament consists of three rapid- 
firing guns, 
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RAILWAY MATTERS. 


Ir is reported that the Canadian Pacific Railway 
intends to test one Shay locomotive on a part of the line in Ross- 
land, B.C. 


THE number of passengers carried by the leading 
railway companies out of London during the Christmas holidays 
was rather above the average. 


Tue receipts of the French railways from January Ist 
to November 2nd last year have been published, and compared 
with the same period-of 1901 show a considerable increase. 


WE learn from an Indian exchange that Mr. Coutts, 
assistant secretary to the Government of India, P. W. D. (Rail- 
ways), is about to be placed on special duty in connection with the 
standardisation of locomotives, 


Ir is reported that Mr. Bail, the engineer of the New 
South Wales tramway line?, who is in America studying new 
methods, has placed an order for electrical equipment valued at 
£400,000 with an American company. 


A TELEGRAM has been received in Paris from Jibutil 
stating that the first train has reached the station of Addis, Harrar. 
The Emperor Menelik will visit the Governor of Jibutil on the 
occasion of the fétes in connection with the opening of the new 
railway. 

TuE railroad in Cochin China which the French have 
built from Haiphong, the chief port of Tong-King, to Hanoi, the 
chief city, 62 miles, was opened for traffic last June, having been 
completed within eighteen months. At Hanoi it crosses the Red 
River by a bridge 5500ft. long. A further extension, 38 miles long, 
from Hanoi to Loakay, on the Chinese border, is to be completed 
next year, 


Tur Board of Trade have recently confirmed the Crow- 
land and District Light Railways (Amendment) Order, 1902, 
amending the Crowland and District Light Railways Order, 1893 ; 
and the North Shields, Tynemouth, and District Light yee 
(Extension) Order, 1902, authorising the construction of a light 
railway in the urban district of Whitley and Monkseaton, in the 
county of Northumberland, 


Tue International Sleeping Car Company announces 
that, on account of the heavy traffic to the Riviera, it will, on and 
after January 5th, run the Calais-Mediterranean express daily 
instead of four times a week, as at present. This train de (wre 
will continue to correspond with the 9 a.m, train from Charing 
Cross, and will run straight through to Marseilles, Cannes, Nice, 
Monte Carlo, and Vintimille without change of cars. 


A NEW passenger service between England and Ireland 
is being organised by the Great Southern and Western Railway ot 
Ireland and the Great Western Railway of England. The new 
service is to be from Dublin «/@ Waterford and New Milford. The 
Great Western Company is putting on new and fast steamers 
between New Milford and Waterford, the sea journey to occupy 
about six hours. The time to be taken between New Milford and 
Dublin is fixed at eleven hours,» The service is to be daily both 
ways, Sundays excepted. 


As recently reported in this column, there is a scheme 
on foot in Liverpool for utilising the tramway lines in that city and 
the adjacent towns for goods traffic. A meeting of the promoters 
of the scheme was held last week, and a resolution was unanimously 
adopted approving its principles and recommending that a com- 
mittee be appointed to consider the details, with authority to take 
such action as might seem desirable in the interests of the scheme. 
A committee was appointed, representative of most of the industrial 
centres of the county, and Mr. Petrie was elected chairman, 


A CABLEGRAM received in Liverpool announces the 
completion of the Gold Coast Railway—Kumasi Extension—to 
Obuassi, the headquarters of the Ashanti Goldfields Corporation, 
126 miles distant from the coast port of Sekondi. The rate of 
progress in the construction of the line has been greatly accelerated 
during the past few months. The average speed of construction 
from March, 1901, upon the conclusion of the Ashanti disturbance, 
to the end of this year has been 100 miles in twenty-one months, 
or five miles a month. . The speed during the last three months of 
this period has been 12 miles per month. 


At Corrour Station, on the West Highland section of 
the North British Railway, one man acts as stationmaster, signal- 
man, porter, goods clerk, booking clerk, parcel clerk, telegraph 
clerk, postmaster, and postal telegraph clerk. He is perched on 
the top of a hill ia Inverness-shire, 1350ft. above sea level, two 
miles from the nearest neighbour, 10 miles from school, 28 miles 
from a doctor, baker, butcher, shoemaker, or tailor, yet the number 
of letters that pass through his hands is wonderful. For two 
months over 6000 letters and parcels came by post, 800 parcels by 
train, and, in additicn, 600 postal telegrams were received. 


Tue Lancashire and Yorkshire and London and North- 
Western Railway companies have, as owners of the Preston and 
Wyre Railway Harbour and Dock undertaking, deposited a joint 
Bill for next session to enlarge their powers to run steam vessels. 
The Bill proposes to authorise these companies to provide com- 
munication by steam vessels between Fleetwood and Belfast and 
Londonderry, either by running steam vessels themselves or sub- 
scribing towards any other undertaking willing to provide the 
necessary communication. For this purpose the Lancashire and 
Yorkshire Railway Company seeks power to raise £150,000 additional 
capital. 

Accorp1nG to the Turkish Press, the Turkish Councillor 
of Legation in the Legation in Vienna, Shemy! Pasha, has applied 
for a concession to construct a railway in Anatolia. ‘hs projected 
line would start from Beikos, on the Bosphorus, be built by 
Amassia and Sivas Mardia, and be carried into Upper Meso- 
potamia. Mardin is one of the stations on the future Bagdad 
Railway. Shemyl Pasha has also planned a branch line from 
Amassai to Samsun. The entire length of railroad thus projected 
will be nearly 1300 kiloms. It is believed that an Austrian 
syndicate of capitalists is supporting the enterprising Turkish 
Councillor of Legation. 


On the six principal French railways—Ouest, Est, 
Paris-Lyons-Mediterranean, Orleans, Nord, and Midi—the Rail- 
way Magazine states, there are 15,319 women. They are employed 
to keep the gates at level crossings, and receive a very smal]l— 
almost a nominal—salary ; but each woman has a cottage rent free. 
The women work twenty-eight or thirty days a month, and from 
ten to fifteen hours per day ; but, as a matter of fact, their duties 
only occupy them a few minutes at rare intervals—for where the 
traffic is great men are employed—and they have plenty of time 
to look after their household affairs, Not infrequently the female 
goete-keeper is married to a porter or platelayer. 


AttHouGH the Eastern China Railway is far from 
being completed, yet the recent visit of M. Witte to Manchuria 
attracted public attention to the line. The Novoé Vremya learns 
from Charbin that the line is altogether far from being in a condi- 
tion that would admit of its being thrown open to regular traffic. 
In the first place, the available rolling stock is totally inadequate, 
the station buildings are not ready for use; there is a lack of 
reserve rails, with many other drawbacks. But worse than all is 


the fact that the railway embankment has not been properly built, 

and thus at many points the line has to be taken over a permanent 

way which is simply made out of earth shot down roughly ; of 

course, the trains have to pass such places at the very slowest rate 

. es, The Manchuria and Charbin section is the most behind- 
and, 





NOTES AND MEMORANDA. 


On the Continent the usual frequency for continuous- 
current generators is from 9to 11, while in this country it is fully 
50 per cent. higher. 


Yuan-sHi-Kar has drawn up, and—according to the 
Standard’s Shanghai correspondent—the Chinese Government has 
sanctioned a scheme for the formation of a Department of Com- 
munications on the Japanese model. It would be entrusted with 
the complete control and management of the postal service in 
China, 

Just as steamers always get out of the way of sailing 
ships, so drivers of motor cars should make it a rule to get out of 
the way of foot passengers whoare using the road, and even stop if 
necessary, rather than blow a horn and see how close to them they 
can go, says Professor Hele-Shaw. If that were done, he thinks 
a different view would be taken by the public of motor cars, which 
it was not to be wondered at were at present regarded with a good 
deal of ill-feeling. 


Fire insurance rates in Brooklyn have recently been 
increased from 20 to 30 per cent. on property in business and 
manufacturing sections of the borough because of inadequate 
water supply. The great number of small and old pipes are said to 
be responsible for curtailing the quantity of water and reducing 
the pressure at hydrants, To relieve this unfortunate condition 
it is proposed to lay additional large trunk mains and replace 
some of the oldest and smallest pipes with new mains of larger 


size, 


A new joint for overhead aluminium conductors is 
thus described by Mr. W. M. Morrison:—The two ends of the 
wires are bent round each other, or simply butted together ; they 
are then surrounded by a cigar-shaped mould in two halves, which 
are clamped together and molten aluminium run in at a hole in 
the top of the mould. The mould is then removed and the joint 
trimmed. Aluminium having a low melting point, the metal 
required for this joint can easily be melted in a hand ladle on the 
fire of a portable forge. 


A sIMPLe liquid resistance for laboratory use consists 
essentially of a V tube containing the liquid which is to be used as 
a resistance. One electrode is contained in the upper part of each 
arm of the tube, the resistance between them being varied by 
raising or lowering a glass rod in the liquid. The use of a thin rod 
gives a delicate adjustment over a short range ; with a stouter rod 
the adjustment is not so fine, but the range greater. If both thin 
and thick rods are employed, a very fine adjustment may be 
obtained over a wide range. 


Ir vanadium be added to steel even in such minute 
quantities as ,*, or ;°; of 1 per cent., it confers upon it mest re- 
markable qualities. According to the Journal de  Electrolyse, the 
coefficients of res*stance of both iron and steel, under all con- 
ditions as of concussion, compression, or elongation, are raised 
from single to double their value by the addition of vanadium ; at 
the same time its presence renders steel so hard that the union of 
all these new qualities warrants the reduction of armour plates to 
half their ordinary thickness. 


A series of evaporative tests of mineral oils for fuel 
purposes recently carried out gave the following resu ts:— 
(1) Vaporisation system, Borneo oil, 32 deg. B., theoretically 

ible from and at 212 deg. Fah., 19-461b.; highest net result, 
6lb.; (2) vaporisation system, West Virginia oil, 40 deg. B., 
theoretical, 21-71b.; net, 16-5lb.; (3) steam-spraying system, 
warm air for combustion, Texas oil, 25 deg. B.; theoretical, 
19-77 1b.; highest net, 15-161b. Assuming 18,600 B.T.U. average 
for California oil 16 deg. B. or a theoretical of 19-25 Ib., 14-8 lb. 
with spray systems and 15-7 1b. with vaporisation is as much as 
can be expected. 


THE meeting of the British Association in 1905 may be 
held in South Africa. Before the last meeting of the British 
Association at Belfast, invitations were sent from the munici- 
palities of Capetown, Kimberley, Bulawayo, and other centres in 
South Africa, and it is understood that these have been accepted. 
Scientific papers will be read at various centres in the South African 
Colonies, and visits will be paid to various places of interest. A 
sum of £7000 is said to have been collected in South Africa for the 
entertainment of the Association. While in Rhodesia, the mem- 
bers will be the guests of the Chartered Company, who will place 
the railways at heir disposal, 


THE purest—99°6 per cent.—aluminium obtained com- 
mercially contains traces of iron and silicon. Commercial wire 
returns to its original length after the application of any stress up 
to 16,000 lb. per square inch. As soon as the proportion of copper 
—1-5 to 2 per cent.—is sufficient to give a breaking load of 
40,000 Ib. and limit of elasticity of 33,000 lb. per square inch the 
specific resistance rises to 3-3from 2-76 x 10-6 ohms for pure com- 
mercial aluminium at 15 deg. C. The temperature coefficient falls 
to 0-0030 from 0-0040; the linear coefficient of expansion is 
0-000024, as against 0-0000234. Not much is gained in tensile 
strength by increasing the quantity of copper from 1-5 to 2-5 per 
cent. 


A sERIEs of experiments on a small Pelton water wheel 
with various heads and speeds were described in a paper read by 
Mr. J. T. Farmer before the Canadian Society of Engineers, the 
greatest horse-power being about seven. The author gives a set of 
values for the theoretical efficiency, calculated by allowing for the 
loss at the jet and the inclination of the buckets to the radius of 
the wheel ; the efficiencies realised fall short of the theoretical ones 
by from 15 to 25 per cent., the difference being chiefly attributable 
to splashing on the buckets. - The actual efficiency of the wheel 
varied from 37-9 per cent. with a head of 235ft., giving 1-7 horse- 
power at 276 revolutions per minute, with a nozzle 0-53in. 
diameter, to 70-8 per cent. with the same head, giving 6-9 horse- 
power at 756 revolutions per minute, with a nozzle 0-75in. 
diameter. 


An article by Mr. H. F. Schmidt appeared some time 
ago in an American paper on the advantages of mechanical draught 
compared with ordinary chimney draught. A chimney 180ft. 
high, 10ft. in diameter, an atmospheric temperature of 62 deg. 
Fah., ani escaping gases at 500 deg. Fah., are taken as the elements 
of the investigation. The pressure produced by that chimney 
would be 6-25 Ib. per square foot of area, and the corresponding 
height of a column of air 82-1ft., which, as a head, would cause a 
velocity of 72-71ft. per second. From these data the useful and 
the total work done are computed, and on working out the same 
results for a fan having an etficiency of 0-5, with an engine consum- 
ing £01b., of steam at 1501b., per square inch per horse-power- 
hour, and a boiler efficiency of 80 per cent., the fan is shown to be 
71-3 times as efficient as the chimney. 


Ata recent meeting of the Manchester Literary and 
Philosophical Society, Mr. C. L. Barnes showed some experi- 
ments depending on Hawksbee’s law, viz., that the pressure on the 
walls of a tube containing a fluid is less when the fluid is in motion 
than when it is at rest. Several of these are well known, e.g., the 
apparent attraction which results when a current of air, radial or 
other, passes between two parallel discs, and the suspension of a 
ball on a jet of air or water. Other illustrations of the principle 
are that it is impossible to blow a celluloid ball, or even an inflated 
toy balloon, out of a funnel held in the ordinary upright position, 
though, if the funnel be reversed, the ball or balloon can be sup- 
ported without difficulty. Also, if a couple of celluloid balls are 





placed on a kind of railway made 2 fastening two rods to one 
another, they cannotbe separated by blowing between them, 





MISCELLANEA. 


Upwarps of 200 tons cf armour plates have been 
delivered at Devonport this week for the battleship King 
Edward VII., in the construction of which satisfactory progress is 
being made. F 


THe Manchester Corporation Tramways Committee 
have decided to reduce the kours of the men in their employ from 
60“io 54 per week. ‘They also sanctioned increases of wages 
amounting, it is officially stated, to £60,000 a year. The changes 
come into cffect on April Ist. 


Tue Brighton Town Council have voted an expenditure 
of nearly £20,000 on a municipal telephone scheme, to include, 
besides Brighton, Portslade, Southwick, Shoreham, and Burgess 
Hill. It is proposed to include Hove in the scheme, but the 
authorities have not yet teen able to come to terms. 


Tue Clyde Shipbuilders’ Federation announce the 
intention to reduce ironworkers’ wages on January 2lst by 5 per 
cent., and shipwrights’ one halfpenny per hour. It is understood 
the ironworkers will offer no objection, but the shipwrights will 
stand out for a reduction of a farthing an hour only. 


THe quarterly ascertainment of wages under the 
sliding scale in force in West Cumberland shows the average 
selling price of pig iron warrants to have been 59s. 11d. Blast 
furnacemen’s wages are therefore fixed at 26 per cent. above 
standard, as compared with 27} per cent. above standard in the 
previous quarter. 


At the annual conference of the Scottish Miners’ 
Federation at Edinburgh on Tuesday, attended by over sixty 
delegates, representing 95 per cent. of the whole mining com- 
munity of Scotland, resolutions were yassed that the Federation 
should, among other things, consider what action should ke taken 
to obtain a repeal of the coal tax. 


Ir was, at the end of last week, reported in Sunderland, 
that a firm on the Wear is likely to secure an order to build a fleet 
of steamers for a new shipping company. The total tonnage of the 
first order will be about 40,000 tone. Another firm has received 
inquiries from Marseilles, and two of the partners have preceeded 
to og place with the hope of closing a contract for scme good 
work. 


YESTERDAY, New Year’s Day, Mr. H. R. Champness, 
Chief Constructor of Devonport Deckyard, assumed the duties cf 
Assistant Director of Naval Construction at the Admiralty; and 
Mr. R. Mayston, Chief Engineer in the same yard, became 
Assistant Engineer-in-Chief there. Mr. J. Black, appointed to 
succeed Mr. Champness at Devonport, is not expected from Hong 
Kong until April. 


Tue Commission of Engineers recently appointed to 
investigate the problems of water waste prevention aud additional 
water supply for the city of New York has entered upon its 
duties. ‘the Commission is expected to make its final report by 
November, and to defray its expenses an appropriation of £20, 
has been made, of which £7200 is fur salaries of the Commission. 
The Department of Water Supply, Gas and Electricity will 
co-operate in the studies. 


Durinc the last twelve months the firm of Sir W. G. 
Armstrong, Whitworth and Co. has Jaunched from its shipyards 
at Elswick and Walker-on-Tyne thirteen vessels, of a total tonnage 
of 52,039 and 48,150 indicated horse-power. It appears that the 
total output during the fifty years from 1852 to 1892 from Arm- 
strongs is no les3 than 732 vessels, of nearly one million gross 
tonnag> and 1,005,378 indicated horse-power. The ships built 
comprise 103 war vessels, 


Tue trouble from the scarcity of water in a certain 
district in Essex has assumed most serious proportions. Steps, 
however, are being taken by the Billericay Urban Council to 
remedy the conditions, and the firm of Merryweather and Sons, of 
London, has been consulted in the matter. It is now proposed 
to procure a supply of pure water from the chalk by boring to a 
considerable depth, and the borrowing of £3000 for experimental 
works has been sanctioned by the Local Government Board. 


In Portsmouth Dockyard a site is being prepared for a 
large block of engineering workshops that are to be erected at a 
cost of £188,000. The greater part of the money is expected to 
be voted in the next Naval Estimates. When finished the new 
shops will be thoroughly equipped, and will add materially to the 
resources of the naval establishment. A new steam factory is to 
be one of the principal features of the extension. This building 
will cost nearly £200,000, and all the engineering work of the yard 
will be centred in it, the present factories being devoted to other 
purposes, 

In a recently issued review of Indian irrigation works 
for the year 190U-1901 there is shown a yield of about £1,633,000 
net revenue on works constructed out of loan funds ; equivalént to 
7-36 per cent. on a total capital outlay of £22,172,000. This 
percentage has only once been exceeded, viz., in 1897-98, when it 
was 7-50. The most profitable results were obtained in Madras 
and the Punjaub—9-05 and 11-24 per cent. respectively. Thirteen 
out of thirty-five works classed as ‘‘ productive ”"—i.e., expected to 
prove directly remunerative—will not, it is anticipated, cover the 
interest on the capital outlay. 


Ar the Manchester County-court recently a moulding 
machinist brought an unsuccessful action under the Employers’ 
Liability Act for £200 damages for the loss of two fingers. It 
appears that the plaintiff was working at a spindle moulding 
machine, and alleged that partly owing to the want of a fence and 
partly to the defective condition of the wood-turning machine, he 
lost two of his fingers. The plaintiff said the foundation of the 
machine was of wood, and was so shaky as to be dangerous. He 
had never been told to use a guard. He admitted, however, that 
there were guards which he might have used if he liked. The 
Judge said that no case had been made out, and there must be a 
verdict for the defendant. 


A NEW scheme for improving the water supply of 
Shrewsbury has been drawn up t:y Mr. U. B. Newton. The scheme 
is for a supply by gravitation from the hills, and provides for the 
collection ot water from the valley above the village of Picklescott, 
from the Cothencott Hills, and the Brownbill Valley ; and its 
storage in a reservoir to be constructed in the Brownhill Valley, 
near to and north-west of the village of Castle Pulverbatch, about 
64 miles from the borough boundary. The combined areas of the 
gathering grounds proposed to be appropriated aggregate some 
2000 acres, and the storage reservoir will be designed to contain 
about 200,000,000 gallons, equal to 160 days’ supply. The total 
cost of the work is estimated at £106,939. 


A LIFE-SAVING apparatus has been invented by Capt. 
W. H. Rothwell, of the British India Steam Navigation Cumpany’s 
steamer Dwarka, and is intended for rapidly releasing and lower- 
ing the ship’s boats in emergency. The apparatus comprises a pair 
of falling chocks cn which the ship’s boat is held secure while 
inboard by a couple of bands. The chocks, which are hinged close 
to the deck, are neld in position by trigger releases actuated by 
levers. A couple of ropes from the latter are led to a central 
point from which one man, by pulling the main holdfast, releases 
both triggers. ‘lhese automatically throw the bands free, and on 
the chocks falling clear, the boat, by its own weight, is carried, 
bow first, clear over the ship’s side. ‘lhe latter movement is 
actuated by the improvement made in the davits, which work in 
sockets having an inclined plane attached, and which cause them 





to swing outward, 
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Aap All letters intended for insertion in THe ENGINBER, 07 containing 
questions, should be accompanied by the name and address of the writer, 
vot neceasarvily for publication, but aa a proof of good faith, No notice 
whatecer can be taken of anonymous communications, 

42 We cannot vadertake to vetarn drawings ov menescvipta; we meat, 
therefore, request correspondents ta keep copies, 


REPLIES. 

L D. P.—When you have completed your apprenticeship apply for 
position of junicr draughtsman or tracer and work your way up. In 
the meantime take some lessons at an evening school in mechanical 
drawing. Your pay for a long time would be less than you would earn 
at patternmaking. 

Hi. H. (Buenos Aires),— Petrol is correctly the trade name of a naphtha 
specially prepared for motor car use by Messrs. Carless, Capel and 
Leonard ; its specific gravity is -680. Gasoline is a petroleum ether, 
specific gravity -635 to -668. The specific g avities of the naphtbas, of 
which there are several, vary between -682 and -747. They are all 
derived from crude petroleum by fractional distillati mn. 


INQUIRIES. 


GRAPHITE-WORKING MACHINERY. 
Scr,—I shall be obliged by the address of makers of crushing rolls and 
hydraulic presses for working up graphite. 


Bradford, December 30th, 1, BRARIAN. 
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Roya Institution or Great Britars.— Tuesday and Thursday, 
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On the Earth, through the Water, in the Air,” by Prof. H. 8. Hele-Shaw, 
LL.D., F.R.S., M. Inst. C.E. 

Tae InstiTuTION oF ELectricaL EnoingERs,—Thursday, January 8th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Papers, ‘‘ Notes of Recent Electrical Designs,” by 
W. B. Esson ; ‘‘ Notes on the Manufacture of Large Dynamos and Alter- 
nators,” by E. K. Scott. 
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THE commercial history of the past year supplies 
many interesting events, problems, innovations, for 
consideration. Twelve months ago we found it 
necessary to censure the methods of an ignorant 
and irresponsible section of the daily Press, which 
exalted the reputation of German and United 
States manufacturers at the expense of Great Britain, 
and found help and confirmation of its statements 
in the honest utterances of the technical education 
reformer, not less ignorant than the journalist of 
the true conditions making for success in the com- 
mercial and trading life of a country. The lapse of 
time and the progress of events have, we are glad to 
say, done a good deal to silence tongues which were 
simply slanderous. The situation has distinctly 
improved ; very little is now heard in disparagement 
of this country. The true position of technical 
education, its scope, its utilities, its limitations, are 
being ascertained. It begins to be understood 
that the German and American invasion about 
which so much has been said is not so very 
dreadful after all. The statistics of trade as 
regards exports and imports, for reasons which 
have often been explained in our pages, can 
only be regarded as supplying an _ indication 
of the course of commerce, but the enormous in- 
crease in the national income recorded from month 
to month in Revenue returns is a fact which there 
is no gainsaying, and which is wholly satisfac- 
tory. With these figures before us, it is impossible 
for any man, however pessimistic, to think that 
Great Britain is ruined. The run of events in 
Germany has been such that that country no longer 
serves as a model worthy to be followed ; and it is 
understood in a dim kind of way that the position 
in the United States is at the moment exceptional, 
claiming vigilant observation, but probably tem- 
porary, and not necessarily alarming. Indeed, 
there is no direction in which we can look that gives 
threat of danger, and so we can commence the New 
Year with a good heart, and some assurance of 
continued prosperity. 

In one sense the most important event of the 
past year was the termination of the Boer War. So 
much uncertainty existed as to’ the true state of 
affairs in South Africa, and the precise character of 
the market likely to be opened up in the country, 
that we despatched a Special Commissioner to obtain 
information on the spot likely to be of service to 
our readers. His letters, of which we have now 
printed thirteen, have been full of instruction, 
and are the only communications which have as 
yet been published specially written for the benefit 
of engineers in this country. We have had occasion 
more than once during the past year to call atten- 
tion to the development of new ideas concerning 
Free Trade, Fair Trade, and Protection. It must 
not be forgotten that a school of political economists 
ruled Great Britain and Ireland at one time on the 
laissez faire system. Free trade meant much more 
than free imports and. exports. That school has 
ceased to exist. Its doctrines are now held only 
by a few survivors of a long past generation. The 





State continually interposes to settle trade and 
manufacturing conditions, and no one now sees any- 
thing economically criminal in the suggestion that 


| the Government should regulate hours of labour, 


inspect factories and fix the dietary scale of seamen. 
An influential party begins to assert that steps 
should be taken to counteract foreign bounties, and 
even to use Protection as a weapon of defence 
against aggression in the markets of the nation. 
Steps have been taken in this direction during the 
year ; a moderate registration duty has been placed 
on, imported grain, bringing in a return which 
has been estimated at £2,500,000, and this without 
in’ any perceptible way increasing the price of 
bread. A proposal to subsidise steamships under 
certain conditions has met with favour. The 
results of the Convention on sugar will do some- 
thing to help the West Indies. Events of the 
kind pave the way for and accustom popular opinion 
to moderate changes in policy regarding our com- 
mercial relations with other countries which 
the traders and manufacturers of this kingdom 
begin to look for now. Many eyes are turned to 
South Africa, and many tongues say that it seems a 
foolish policy, having spent so much blood and 
treasure in obtaining possession of the country, to 
throw it open to our manufacturing competitors, the 
Germans, the United States, France—in a word, 
the whole world. Opinions will differ; we should 
not perform our duty did we not ascertain and 
direct attention to the trend of manufacturing 
sentiment in the great centres of national industry. 

Much has been said during the year about “the 
American invasion.” Mr. Morgan, Mr. Yerkes, and 
others have appeared on the stage, played their 
parts, and carried out certain enormous financial 
transactions, and still the country survives. Nothing 
particular has happened, and it begins to be under- 
stood that the trading work of this country is 
conducted on a scale so magnificent that even 
American millionaires do little more than ruffle the 
surface of the great stream of commerce. The 
action of Parliament, again, in connection with tube 
railways will perhaps do something to convince 
enterprising speculators that Great Britain is, 
after all, not the happy hunting-ground that 
they imagined it to be. 

Among all the events of the past year, however, 
we doubt if any have a greater importance to our 
readers than those concerned with the relations of 
capital and labour. The great anthracite coal strike 
in the United States is full of import. It would be 
a mistake to imagine that the dispute between the 
mine workers and the mine owners has been per- 
manently settled. Work is being carried on while 
the arbitration conference drags out its proceedings 
so tediously, that there are not wanting those who 
say that its main object is to tide over the winter 
before pronouncing an award which will probably 
be followed by the instant renewal of the fight. 
But unrest is by no means confined to the 
anthracite coal regions. Throughout the mills 
and factories and workshops of the United 
States, labour is asserting its claims in a very 
unusual fashion, and much careful handling of the 
men will be required to prevent serious trouble. 
We have before now had occasion to point out that 
strikes in America are worked in a way which, 
happily for us, is unknown in this country. Much 
interest attaches to the proceedings of Mr. Mosely’s 
Commission in the United States. We have reason 
to think that the opinions of labour leaders, both 
here and there, will undergo considerable modifica- 
tion as the result of a direct interchange of ideas 
and experiences. Mr. George Barnes’ second letter, 
which will be found on page 4, will no doubt do 
something to correct erroneous impressions. 

This is not the place to speak of any of the details 
of manufacture and production ; we have said some- 
thing about these things in another column. It 
may be repeated, however, here, that caution is 
advisable in entering upon the expenditure of capital 
in augmenting means’ of production. We want at 
present markets more than workshops ; and when 
the choice lies between exploiting a new country or 
building new workshops, it will often be found that 
money spent on an agent or traveller will represent 
the more prudent speculation. The phrase, ‘‘ Wake 
up, John Bull!” has been heard a good many times 
during the past year. There is good reason to say 
that during the year on which we have just entered 
the more appropriate sentence will be, “John Bull 
is awake.” 


CIVIL ENGINEERING. 


In dealing with the year’s work in pure civil engineer- 
ing, we are confronted by the difficulty that within 
reasonable limits it is impossible to do much more than 
give our readers a species of catalogue of the names of 
the things projected or accomplished in all parts of the 
world. The subject is immense, and for its proper 
treatment would require a large volume. We are driven, 
as we have said, to the writing of what can be little more 
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than a catalogue, and that implies in very large measure 
reproduction from our own pages. Civil engineering is 
unlike other branches of the profession in that it gives 
the world no startling novelties. There are no new 
processes. We build bridges and make embankments 
and lay rails all over the world, justin the same way that 
they have been built and made and laid week by week, 
year by year, for half a century and more. For this 
reason civil engineering history repeats itself with an 
intensity and an accuracy unknown in almost any other 
department of scientific or practical construction; and 
so, as we have said, our record of the doings of the past 
year can be little more than a list or catalogue of works 
begun, in progress, or finished. Those who want details 
will—at least, as far as the more important are con- 
cerned—find them in the pages of our last two volumes. 

It is to our Colonies, distant possessions, and to 
undeveloped countries, that we must look to find that 
larger range and scope for action, employment, and trade, 
which do not exist, on the same scale, among ourselves. 
As recent results of British industry, activity, and expen- 
diture, the completion of the Nile dam and the advanced 
stage to which the Cape to Cairo railway has arrived, supply 
excellent examples. Channels of intereommunication like 
those to be made in Australia, and for the second time in 
Canada, cannot be classed as ordinary roads and railways. 
They are highways of the world, and benefit not only 
the countries to which they belong, but the whole com- 
munity at large. 

The idea of a continuous line of railway connecting the 
northern and southern extremities of the African conti- 
nent has passed beyond the preliminary stages. The line 
is, in fact, partially completed. From Capetown to Cairo 
the distance, measured as the crow flies, is 5700 miles. 
For nearly two thirds of this length the course of the 
railway is to-day an accomplished fact. The rails are 
laid to within 200 miles of the Zambesi, about 1500 miles 
from Capetown. From the Cairo terminus there is 
uninterrupted communication to the junction of the Blue 
and White Nile, a direct distance of 1400 miles from 
Cairo. There remains a break of 2800 miles between 
Khartoum and the Zambesi to be linked up. This 
great line may be considered as divided into 
three sections. The first reaches from Capetown to 
Buluwayo, the second from Buluwayo to Khartoum, and 
the third from Khartoum to Cairo. The length over the 
Cape and Rhodesian systems to the terminus at Bulu- 
wayo is 1360 miles. In this calculation must be included 
the great feeder to any Trans-African railway system, the 
500 miles of line from Mombasa to Port Florence, more 
commonly known as the Uganda Railway, which to-day 
connects the Indian Ocean with the very heart of Central 
Africa, and taps the great system of African inland seas. 
It is about a month since 300 miles of line between 
Buluwayo and Salisbury were opened for traffic, making 
through railway communication between Capetown and 
Beira. It is now possible to supply railway material 
both from Cape Colony and the Beira ports, thus greatly 
facilitating the progress of the Cape-to-Cairo undertaking. 
In South Africa numerous railways are in progress, but 
their construction involves no special feature of interest, 
and to give a list of names would simply waste of 
space. It may be mentioned that the West African 
railways are being and have been built by the Govern- 
ment concerned, on the departmental system. The 
principal reason is that, owing to the risks due to climate 
and other causes against which a contractor has to pro- 
tect himself, the system adopted is the best. It seems 
probable that a good deal of railway work will be carried 
out in South Africa within the next two years, and con- 
tractors will do well to be on the alert. 

During the official year the length of the new Indian rail- 
ways completed was 581 miles, bringing the total to 25,371 
miles. This annual additionis exceptional. Itis under the 
average of recent years, and the reduction is due to the 
famine, which diverted the money intended for general rail- 
way construction tomore urgent public works in the affected 
districts. It is satisfactory to know that the situation is 
rapidly improving, and that the trade returns for the 
twelvemonth show that the country is again displaying 
its wonted elasticity and recuperative power. To meet 
the requirements of the year 1902-3 the Secretary of 
State for India has sanctioned a capital expenditure of 
£7,000,000 to be divided between the provision of rolling 
stock and other works in connection with existing lines, 
and the prosecution of a construction programme. Of 
the latter moiety 350 lakhs will be absorbed by lines now 
in progress, and 174 lakhs by new railways. 

The extension of the Indian system on the North- 
Western frontier from Quetta to Nushki in British 
Baluchistan, a distance of eighty-two miles, which has 
now been definitely sanctioned, is, from a strategic point 
of view, of the highest significance. The line which 
will replace a caravan service, could be easily prolonged 
into the dominions of the Shah, and would enable us to 
maintain a close surveillance over the road between 
Herat and Candahar, which constitutes that route from 
Russia to India which has been so long held in terrorem 
over us. 

The construction of railways in Burmah, with a view 
to a future connection with Bengal, will no doubt come 
in time. There are three routes proposed. One is 
known as the Manipur route; the second is virtually a 
prolongation of the Assam-Bengal mountain section from 
Makun, through the Hukong Valley; and the third, 
which has been partially approved, follows the Eng Pass 
through Arakan into Lower Burmah. Considerable railway 
development has taken place in British North Borneo; 
over sixty miles of the first line built in that district has 
been taken over by the Government. 

A mere list in our columns of the railways projected 
would possess only a local interest, and we do not give it. 
It should be stated, however, that both Houses of Parlia- 
ment in South Australia have agreed to a Bill giving 
authority to the Government to carry out the construc- 
tion of a trans-continental railway on the land grant 
system, so as to connect Adelaide with Port Darwin. 


West and South 


Railway communication between 
the 


Australia would bring into intimate union all 
capital cities in Australia, and is so far desirable. 

In the Dominion of Canada there is a large amount 
of railway work in hand. There is great activity in 
railway building in British Columbia. The contractors 
of the so-called new Canadian Northern line have begun 
at both ends of the line, at Yellow Horse Pass, and at 
Bute Inlet, on the Pacific. About 1300 miles of the 
road have been completed, and there now remain about 
800 in British Columbia, and the same length in Quebec 
province to be finished. The new Trans-Canada Railway 
will extend from Quebec to Port Simpson. The latter 
place has the finest harbour, north of San Francisco, on 
the Pacific. The railway is to be built almost entirely 
by British capital, and a decade is the period allotted for 
its execution. Its total length will be 2830 miles, and 
the estimate, in round numbers, is put at £20,000,000. 
The new route runs fairly parallel with that of the 
Canadian Pacific, and traverses the continent in an almost 
straight line about 280 miles north of the Canadian 
Pacific. The new road will reduce the length of the 
journey to Vancouver from the east by 248 miles, and to 
Yokohama by 722 miles. It is further claimed that by 
using the Trans-Canadian system England will be able 
to place troops in Manchuria four days sooner than 
Russia could do from Moscow, and that she could send 
supplies to India and China three weeks quicker than by 
the Suez Canal. The whoie line is to be of the highest 
possible quality, and all the bridges are to be built of 
steel. It will run through very difficult country in the 
neighbourhood of the Rocky Mountains, and will tap 
very rich but hitherto undeveloped districts. The Cana- 
dian Grand Trunk Railroad Company is laying a double 
track along its entire system, which, when completed, 
will be continuous from Montreal to Niagara Falls. 

At home the Great Western is expediting its work on 
the main line between Dawlish and Teignmouth, 
which has been in pregress during the summer. This 
section of what is now an integral part of the Great 
Western line is being carried from Exeter beside the 
estuary of the river Exe as far as Starcross, and thence 
by Dawlish, Teignmouth, and Newton Abbot, up the 
estuary of the Teign. Very extensive additions are being 
made at the great depét of the company at Swindon, by 
which the output of the whole establishment will be very 
considerably augmented. The most important task the 
company has in hand is_probably that which includes its 
great development scheme for Birmingham and the rail- 
way extension inthe Midlands. Snow-hill Station, in Bir- 
mingham, will be entirely rebuilt, and in size will almost 
equal the large station at New-street. The scheme is to 
include the erection of a huge goods depét at Hockley, 
estimated to cost £100,000, which will be a very great 
boon to railway consignees in the Midlands. The South 
Wales and Bristol direct railway, just opened, is the 
property of the Great Western. 

On the London and South-Western the new station at 
Salisbury, which is connected with the adjoining Great 
Western station, has been almost completed. The addi- 
tional railway constructed by the London and South- 
Western Railway Company from Grateley to Amesbury 
has been opened for traffic. It much improves com- 
munication with Bulford Camp on Salisbury Plain, as 
Amesbury is just over two miles from that military 
centre, and has been constructed specially to meet the 
military requirements of the district. The new service 
is run between Amesbury and Andover Junction, where 
connection is established with the London and South- 
Western main line to Waterloo and Aldershot, and also 
direct communication with Southampton. On the Lon- 
don and North-Western the important work of widening 
the Euston incline for a distance of one mile is being 
vigorously pushed forward. 

Almost every railway company in the United Kingdom 
has schemes under consideration or work in hand involv- 
ing material additions to capital accounts, but presenting 
nothing in the way cf constructive details out of the 
normal run of civil engineering, and therefore deserving 
nothing more than a mere reference to them here. 

Concerning the multitudinous schemes for railway 
extensions in the metropolis, it may, we think, be said 
that on the whole the tube projects have emerged from 
the Parliamentary ordeal better than might have been 
expected. Out of the 100 miles about 40 have been 
sanctioned. 

In the United States, railway enterprise has been 
greatly stimulated during Jast year, when 4520 miles 
were built. The new length for the first six months was 


500 miles in excess of that for the same period in 1901. | p 


The Americans have now passed the 200,000-mile limit, 
and have a mile of road for every 383 inhabitants. The 
New York rapid-transit railway is now under construc- 
tion for a length of 21 miles on Manhattan Island, and 
about one-fourth of the work has been completed. It 
will cost £7,000,00C, A new road is to be run from St. 
Paul and Minneapolis to the Grand Rapids and to 
Superior. The double tracking of the New York, 
Ontario, and Western line, 110 miles long, has been 
well advanced. A new Union Railway station at 
Washington is to be built at a cost of £1,000,000, 
and will be of. white marble and nave a frontage 
of 700ft. The Southern republics have aot been 
altogether idle regarding engineering progress. The 
Mexican Central will be the first to build its line across 
the Sierra Nevadas to the Pacific coast of Mexico. The 
extension of the Guadalajara line will soon be completed 
to Colima, where connection will be made with the road 
which already runs from Colima to the port of Manza- 
nillo. Two hundred miles of the Coahuila and Pacific 
Railway in the same State were opened between Saltillo 
and Torreon, and a new line across the Continent, con- 
necting the El Pass and North-Eastern routes with the 
Rockland is in full working order. Uruguay can boast 
of 1200 miles, and has just completed a branch to 
Mercedes. Guatemala is pushing on the northern rcad 





from El Rancho to its capital, of which 50 miles are 








finished, and the Buenos Ayres and Valparaiso Trans- 
Andine undertaking has reached Puonte del Suca, 100 
miles from Mondosa. The construction of a railway in 
Peru from Guaqui to La Paz is making progress. About 
13 out of 45 miles have already been built, and it is 
expected that in about a year’s time the railway wil! 
reach La Paz. A contract has been entered into by the 
Nicaraguan Government for making a line from Mata. 
galpa to the Rio Grande, to establish a fleet of steamers 
on the river, and thus trade with the United States. 
There is nothing of any consequence to be recorded of 
Persian progress. The country stands idle and inopera 
tive between Russia on the north and England on the 
south, and is likely to remain so. 

Steam locomotion is at last making way in China, 
There are at present four principal rallways—the 
German Shantung, with 160 miles in operation; the 
Imperial Railways of Northern China, with 560; the 
Peking and Hankow, with 160; and the little Wusung, 
with 11 miles. The construction of a broad-gauge line 
in Corea is being proceeded with, and the last section of 
the Sanyo road has been exploited. In the south of 
Formosa traffic is running over 145 miles, and further 
extensions are in contractors’ hands. 

Russia has several large railway enterprises in various 
stages of progress. 

The French Government is busy with work both at 
home and abroad, and is pushing on the building of the 
line in the Dahomey Colony in the direction. of the 
_ Niger. It will be 62 miles long, will run paralle| 
with the boundary of the Lagos Colony, and will help the 
French inland trade. In French Guinea the first section 
to connect Conakry with the Niger, 84 miles in length, is 
ready for the laying of the metre track and steel sleepers. 
The works of the northern section of the Paris Metro- 
politan—circular—Railway are far advanced, but that of 
the remaining portion, from the Boulevard Barbés to the 
Place de la Nation, is not likely to be completed before the 
beginning of next year. The:new works connected with 
the Port of Saigon, that cost more than £480,000, and 
the bridge taking over the river the railway from Saigon 
into Annam have been opened. In the regency of Tunis, 
580 miles of line are under traffic. France is also 
financially interested with Belgium in building some 
1100 miles of railway in the Congo Free State. In 
Prussia the State railways are to be extended at a cost 
of £6,000,000, and the German Government have decided 
to proceed at once with doubling all the railways in 
Alsace-Lorraine. The Tanga-Korogwe line in German 
East Africa is within five miles of the terminus. The 
railway systems of Austria sand Hungary show an 
increase, but present no especial features of interest. 

In bridge building a very notable example was 
inaugurated by the North-Eastern Railway. The site 
of the new structure is close to the Redheugh Bridge, 
and spans the Tyne at Newcastle. The bridge is to be of 
steel, supported by three piers, with stone approaches at 
both ends. It will carry four lines of railway, and the 
cost will be about £450,000. When the new bridge 
across the Tyne is completed the Caledonian Company 
wil] have thirteen lines of rails across the river, connect- 
ing Bridge-street Station with the Central Station. The 
new Kew Bridge is close on completion, and the widening 
of the older London structure is being actively prose- 
cuted. A rather important undertaking is connected 
with the sister island. The firm of Sir William Arrol 
and Co., Dalmarnock Ironworks, Glasgow, has secured 
the contract from the Fishguard and Rosslare Railways 
and Harbours Company for the erection of a railway 
viaduct over the river Barrow, in the South of Ireland. 
It will be of steel, and will consist of thirteen fixed 
spans of 140ft., and two opening spans of 8Oft. each. 
The erection of the Luxemburg stone arch, with a 
span of 275ft., and of the steel cantilever Quebec 
Bridge over the St. Lawrence, having a span of 
1800ft., constitutes the record for these two types 
of bridges. The Americans have maintained their 
reputation for bridge building. A cantilever bridge with 
a channel span of 800ft. is being built to carry the Wabas |: 
railroad over the Monongahela River into tke city of 
Pittsburg. A similar, but somewhat smaller bridge, will 
carry the railway over the Ohio River. A new bridge is 
to be built over the Mississippi River between the towns of 
Gray’s Point and Thebes, to connect two railway systems 
and to replace the present trainferry. The main channel 
will be crossed by a cantilever span of 671ft., with shore 
arms of 520ft. The new railway, tramway and highway 
bridge over the Ottawa River, Canada, has a cantilever 
span of 555ft., with shore arms of 247ft. A “trans- 
orter’’ bridge with suspended car is being built at 
Duluth. It is 394ft. span, and the clear headway to the 
trusses carrying the ropes is 130ft. A new form of 
bascule bridge has been recently erected over the Chicago 
River. It forms, when closed, three spans that at the 
centre being 168ft. long. On the Transcaspian Railway, 
over the Amou-Daria, a steel bridge of twenty-four spans, 
of 212ft. each, making total length of over a mile, has 
been got into place. A ferroconcrete footbridge at 
Rotterdam presents some features worth notice. It 
belongs to the Hennebique system. The central arch 
has aspan of 96ft., while the width of the platform is but 
4ft. A large steel girder structure is being built on the 
Bengal Nagpur Railway. It consists of fifty-eight spans 
of 150ft. each. In addition to the Simplon Tunnel, which 
has not progressed quite so favourably as was expected, 
two others are in progress in the Austrian Alps. The 
tunnel, which is three miles long, leading from the new 
reservoir at Cray, South Wales, in connection with the 
Swansea waterworks scheme, has been pierced through- 
out. 

In the canton of Grisons, in Switzerland, the Albula 
Tunnel, on the Engadine Railway, nearly four miles long, 
has been successfully completed. 

The new tunnel for pedestrians under the Thames from 
Greenwich to Millwall has been opened to the public. 
New promenades and piers have been erected at Ryde, 
Cowes, and Yarmouth, with suitable landing places, 
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The partial erection of the facade of the new Gaiety 


Theatre; and of a run of buildings opposite the church of 
St. Clement Danes, marks out the future building line of 
the north side of the Strand. 

It will be seen that we have dealt with little more than 
railway extensions and bridges, and tunnels connected 
with them. About all that variety of civil engineering 
having to do with ports and harbours and rivers we have 
written in another page. We appear to have got past 
the era of startling engineering feats. There are no more 
St. Pancras roofs or Forth Bridges to surprise the world. 
In these modern days even gigantic operations, like the 
construction of the Nile dams, are taken as a mere 
matter of course, scarcely deserving any special notice. 


MECHANICAL ENGINEERING. 


In the practice of mechanical engineering the history 
of the past year is a record of steady progress towards 
an ideal which, the more nearly it is approached, seems 
the more attainable. Until recent years those intellects 
that were able to think of mechanical accuracy limited by 
fractions of the thousandth part of one inch stood out as 
luminous exceptions to the ordinary run of mechanicians, 
whilst the few shops which had the machinery, and the 
few workmen that had the skill to work within such 
minute dimensions, gained easily a world-wide reputation. 
Now the exceptional is fast becoming the commonplace. 
Accuracy is now no longer a costly luxury ; it is no longer 
a brilliant mechanical towr de force, but every-day 
practice ; and far from being regarded as an expense, it is 
recognised as one of the essential factors of economical 
production —a point insisted upon in our pages 
years ago. But as mechanical perfection is not to 
be attained on a. commercial scale except under 
favourable conditions, the tendency of the present 
day .is towards better ordered, better lighted, better 
ventilated works than those of the past. The dirty, 
dingy, ill-kept shops of not many years ago; the muddy 
yards littered with material ; the dirty men ; the ill-kept 
machines ; the much abused tools, are fast disappearing, 
giving place to healthy surroundings, clean workmen, 
and tools kept scientifically at their point of maximum 
efficiency. In everything which tends towards progress 
in this direction the past year has been rich; but possibly 
most notably in the provision of means for the improve- 
ment of the workman himself. As the apprenticeship 
question for one reason and another has become more 
complex, and as the master engineers have come to 
be more and more dissatisfied with the education 
of the youths who enter their shops, a new system 
has arisen, and is now being experimented with 
by several employers. It consists, broadly, in the 
master giving his apprentices means, encouragement, and 
opportunities for pursuing technical studies at or within 
partof the time that by right belongs to the master, and 
for which the apprentice receives payment. It is thus 
hoped that the combined manual and scientific training 
will result in the production of young men better fitted 
to become foremen and managers than those whose 
training has been acquired wholly in the shops. The 
experiment is being watched with no little interest, and 
although the fruits cannot be known for several years, 
the system is already gaining adherents. 

Turning from human to purely mechanical questions, 
probably the most notable fact of the year is the increase 
in the speed of cutting tools. We all look upon the 
arrival of a new servant as the opportunity for instituting 
reforms ; and when it was found that steel makers were 
able to provide at a reasonable price a tool steel which 
brought cutting speeds hitherto considered impossible 
within easy reach the more advanced engineers made 
haste to experiment with it, and since it has come 
through the severe tests to which it has been subjected 
with very little diminution of the reputation which it 
won on its first appearance, it is now regarded as part of 
the ordinary outfit of a machine shop. But experience 
has shown that although it is possible to cut steel.at a 
speed of over 150ft. per minute, it is not economical to do 
so, the best “commercial” speed being reached at 
between 60ft. and 80ft. per minute. The use of the speed 
term alone in connection with cutting tools is, however, 
of little more use in estimating the value of steel than is 
the piston speed of an engine for calculating the horse- 
power if we do not know the diameter of the cylinders. 
Either the feed as well as the speed should be given—or, 
and we think on the whole this is the more satisfactory 
plan—the weight of metal which may be removed per 
hour should be stated. 

The arrival of the new steel hasnaturally had a marked 
effect upon the machine tool trade, as lathes designed for 
a speed of about one quarter of what is now possible are 
not suited to bring out the qualities of the new material. 
Hence several makers have given particular attention to 
the design of new machines with greater power and more 
generous proportions, whilst others have modified older 
designs to meet the new conditions. It would be unfair 
not to mention the notable fact that the greatest energy 
in meeting the new demand has been shown by the tool 
makers of Keighley. For particulars of the work they 
have done we may direct attention to drawings and 
engravings of lathes built by them which appeared in our 
last Machine Tool Supplement. 

In another important direction there has also been 
some progress in the machine tool trade, but not all that 
might le desired. We refer to the development of 
electrical driving of single tools. Without wishing 
in any way to depreciate the good work that has been 
done, we are compelled to admit that the machine tool 
industry has not advanced as rapidly in this direction as 
in others. A famous tool maker who has given some 
attention to this question admitted to us not long ago 
that electrical driving gears were at present little better 
than makeshifts. Many of them are neat in appearance, 
but involving the use of short belt drives or reducing 
gearing of great ratio, they are not economical. For a 
perfect electrical machine tool the maker wants a motor 





with a good range of x and having the greatest 
torque at its lowest velocity, and with these qualities 
must be coupled small size for power. So far the elec- 
tricians have failed to provide such a motor, and the 
machine tool maker has possibly done his best with the 
means at hand. 

Two other matters connected with machine tools may 
be touched briefly. First, the positive feed, which was 
so much advertised and advocated by American makers, 
is falling into disrepute, and it is becoming generally 
recognised that a belt change of feed, or, at any rate, a 
belt drive to the feed-box, provides a very desirable 
“safety valve,” averting the destruction of some costly 
and important part by slipping under excessive stress. 
Secondly, independent feed for milling machines, which 
some engineers have advocated for years without success, 
is at length overcoming opposition, and the advantage 
that attaches to the possibility of using the full range of 
feeds independently of the speed of the spindle is being 
at last recognised and accepted. One other thing of 
which this puts us in mind may be mentioned also, and 
that is the slow but steady decrease in the dislike to 
cutting on both strokes of a planer. 

It has been foolishly asserted that the steam engine 
will soon become extinct, the gas engine taking its place. 
Of this, however, there is as yet no evidence. No doubt 
the gas engine is asserting its position. But no one has 
as yet contended that it can take the place of the marine 
engine in large vessels. Indeed, we cannot call to mind 
a single example of the gas engine at work in propelling 
boats of any kind. The oil engine is no doubt so used, 
but on quite a small scale, and it could not compete for 
a moment in economy with the best type of marine 
steam engine. If there is to be a gas marine engine in 
the future, it must be worked with Dowson comlacon 
and so far no shipowner seems to be disposed to put such 
mechanism into a cargo steamer even for experimental 
purposes. On our railways the gas engine is out of the 
question. It has an enormous sphere of usefulness no 
doubt, and during the year it has undergone develop- 
ments which to many persons would have seemed im- 
possible. Yet it has long been known that the obstacles 
lying in the way of the production of big internal com- 
bustion engines lay much more in mechanical than any 
other ditiiculties. The nature of these difficulties will be 
best appreciated when it is realised that many important 
working parts, such as the valves, are maintained for long 
periods very nearly ata red heat. We think we may 
safely say that had not a mineral lubricating oil with an 
extremely high boiling point, been discovered, there 
would have been no gas engines of large dimensions. 

For moderate powers, however, the gas engine'working 
with that somewhat complex fluid producer gas remains 
the most economical generator of power as yet devised. 
A 50-horse engine supplied with Dowson gas may be 
depended upon to give a brake horse-power for about 1 lb. 
of coal per hour. There is no steam engine yet in the 
market of moderate-size which will do this. The Diesel 
oil engine promises a better result as far as mere thermal 
efficiency is concerned, but the actual price paid for the 
fuel is always a prime factor. Thus, if we suppose that 
the Diesel engine did as much with }]b. of oil as the gas 
engine does with a whole pound of coal the advantage 
would lie with the latter, unless it could be proved that 
$b. of oil costs less than 1]b. of coal. Furthermore, the 
Diesel engine is scarcely yet on the market. 

The steam engine, however, has not stood still. For 
several years it seemed that finality had been reached, 
and that 13]b. per indicated horse-power per hour was 
the smallest weight of steam that could be counted upon, 
save under most exceptional circumstances. But there 
are makers of steam engines at this moment who would 
probably guarantee without hesitation a minimum con- 
sumption of 101b. per indicated horse-power if given a 
free hand. It must be observed that all theold problems 
about steam and the steam engine remain just where 
they were. No startling discovery—indeed, no discovery 
of any kind in connection with steam—has been made 
for many years. No new invention has been introduced 
making for economy, so far as principle is concerned. 
The mathematician has done nothing for the steam 
engine. James Watt patented if he did not invent 
almost every device that the mathematician can suggest 
for promoting economy. Cylinder condensation and its 
effects, which some persons seem to regard as a new 
discovery, were written of by Isherwood in the United 
States, and the late D. K. Clark in this country, forty 
years ago. The adverse effect of a condenser was set 
forth in our pages over thirty-five years ago. 

As to problems, there is as wide a diversity of opinion 
and practice to-day as at any former time as to-the value 
or the reverse of the steam jacket. The engineering 
mind has not been made up as to whether an inter- 
mediate re-heater is or is not serviceable. It has long 
since been proved that a live steam feed-water heater is 
a source of economy, but no one knows why. But this 
ignorance in no way retards the march of events. The 
modern steam engine is more economical than its pre- 
decessor for various reasons. In the first place, it is 
better made. In the second, it has been demonstrated, 
according to some authorities in confirmation of theory, 
in accordance with others in direct opposition to it, 
that clearance spaces cannot be too small. But the main 
agent in securing economy at present in vogue is super- 
heating. We understand that Professor Ewing has 
obtained a duty of 9 lb. of steam per brake horse-power 
per hour, with a compound engine of 300 horse-power 
fitted with a Schmidt superheater. We read recently of 
the results obtained by a Schmidt superheater fitted 
to an old vertical compound engine, working with a 
boiler pressure of 100 1b. per square inch. The 
load on the engine varied between 118 and 166 
indicated horse-power. With ordinary saturated steam 
the consumption of fuel was 3°75 lb. per indicated 
horse-power per hour, and with steam superheated by 
102 deg. Fah., it fell to 2°34 1b. The saving amounted 
to 87°5 percent. The figures carry us back to those given 





by Bourne concerning superheating in the P. and 0. Com- 
pany’s ship Alhambra, with Lamb and Summers’ apparatus 
in 1859. The actual saving in coal was 39 per cent. In the 
s.s. Ceylon a saving of 32 per cent. was obtained, the 
consumption of coal per day falling from 61 tons 
to 41 tons. We take these figures from many referring 
to various ships. A very curious fact in this connection 
deserves notice, though it is constantly overlooked. It 
is claimed for superheating in the present day that its 
great value lies in the fact that it prevents cylinder conden- 
sation, and that this condensation is brougt about by the 
wide range in temperature set up by the extreme degree to 
which expansion is pushed. Now, these old steamers 
worked with a pressure of about 6 lb. only and with little or 
no expansion, and yet the economy secured by superheat- 
ing was even greater than that secured in modern practice. 
Why is this? We cannot pretend to answer the question. 
It is to be borne in mind that superheating, after careful 
and costly experiment, went out of favour. It would do 
the same thing now were it not that we have infinitely 
better materials, better workmanship, and better cylinder 
oils than were obtainable forty or, for that matter, twenty 
years ago, and even now it remains to be seen whether 
superheaters when burned out will be replaced. But 
this is a question so much for the future that it need not 
now be discussed. 

It must be carefully kept in mind that the influence of 
superior materials and workmanship is far more extended 
than appears at first sight. A few yéars ago a double- 
acting high-speed stationary engine could not be made 
which would give satisfaction over a period of even a few 
months. For some time past such engines have been in 
the market. But their success is not the result of any 
particular improvement in design or proportions, bui of 
perfection of fitting, the careful selection of the most 
suitable materia] for each part, and forced lubrication 
with thoroughly sound and good oils. 

Those of our readers who have watched developments 
will admit that the original or rotating Corliss valve is 
gradually going out of favour, being replaced by the 
double-beat drop valve, which is in all respects simpler, 
cheaper, more durable, and more easily worked by trip 
gear quite devoid of complexity. The French Exhibition 
of 1900 supplied many object lessons of the kind, sharply 
accentuated by the Diisseldorf Exhibition last year. 
Unfortunately the puppet valve does not lend itself 
easily to the vertical cylinder type .of engine, but the 
difficulty has been surmounted by Messrs. Sulzer at the 
Willesden Station of the Metropolitan Electric Supply 
Company. : 

Piston valves have come rapidly into favour during the 
past year. Indeed, the rise in steam pressure which 
appears to have no limit, and the adoption of super- 
heating, tell heavily against the ordinary slide valve. 
Yet there are several objections to the piston valve. One 
is the enormous amount of clearance which its use 
involves ; another is that rings always give trouble when 
they have to pass ports. Solid pistons have been tried, 
but they are apt to stick, because no matter how accu- 
rately cylindrical the valve chambers may be when cold, 
they undergo deformation when hot. Mr. Yarrow has 
attained much success with “ floating” piston valves. 
These valves are solid, with grooves turned in them, into 
which are sprung cast iron rings uncut. These rings, 
being comparatively thin, are able to follow the deforma- 
tion of the valve chamber. They are got into place in 
the same way that a half-crown can be put through a 
hole the size of a shilling cut in a sheet of paper. 

During the year Mr. David Joy’s assistant cylinder for 
valves has continued to maintain its high reputation, 
and the veteran engineer has been engaged in perfecting 
a high speed engine of novel design. 

The steam turbine is growing in favour, but it still pre- 
sents various problems for solution. _ It is to be fitted toa 
cruiser in our own navy. The Velox, torpedo boat 
destroyer, intended to take the place of the Viper, has 
so far not attained a very excessive speed, something 
considerably less than her predecessors the Viper and the 
Cobra; but this we suspect is because the hull of the 
Velox is much stronger, and therefore heavier, than those 
of the other turbine boats. When it is possible to run 
the turbines at the speed for which they are designed 
they are fairly economical, but they are very dependent 
on a high vacuum, and they are unsuited for running at 
varying speeds and powers; so that although they would 
no doubt give excellent results in Channel steamers, 
which are run as fast as possible, they are by no means 
well adapted for the incessant variations in speed 
essential to the working of men-of-war. 

Very little need be said here about locomotives. The 
tendency is to build some of very large size to haul coal 
trains, and Mr. Holden has a very remarkable engine in 
hand at Stratford. The development of the locomotive 
has been so fully handled in our pages of late by 
Mr. Rous-Marten, that it is unnecessary to do more than 
refer to his articles. 

There is absolutely nothing new to be written about 
boiler engineering. For marine work the Scotch boiler 
more than holds its own in the mercantile marine. In 
the Navy not only does it hold its own, but its reputation 
is rapidly being rehabilitated; and although water-tuke 
boilers will be tried on the recommendation of the boiler 
committee, we should not be at all surprised to find their 
use limited to a comparatively small section of the Navy 
before many years have elapsed. It is not that the water- 
tube boiler does not present excellent features, as we 
have long since pointed out. But not only must it be very 
good, safe, and efficient, but it must be better all round 
than the Scotch boiler. Recent events, fully particular- 
ised in our columns, have gone to show that not a few of 
the special points in favour of the water-tube boiler exist 
only on paper. We are not writing of express boilers, 
however, but of that class put into large ships. 

The construction of railway wagons is a branch of 
mechanical engineering, and much has been heard during 
the year concerning the benefits to be derived from the 
employment of 30-ton wagons instead of those at present 
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in stock. It will be seen in a moment that almost the 
only advantage that could accrue from the change would 
be a reduction in the tare or dead weight hauled, and the 
example of American practice is being continually cited 
for our benefit. It occurred to someone, however, to find 
out what the tare on American railways really is, and the 
result is startling. For example, the statistics of the two 
principal New York goods stations of the New York 
Central and Hudson River Railroad show that during the 
year ending June 30th, 1902,36,602 cars conveyed 219,535 
tons of merchandise traffic, or an average load per car of 
only 5°99 tons—this with an average tare weight per 
car of about 16 tons and a capacity of about 35 tons. 
This is much worse than English practice with a tare of 
54 tons, and a load of 4 tonsin a 10-ton wagon. Again,on 
the New York Central and Hudson River Railway the pay- 
ing load is about 14 tons; Pennsylvania, about 20 tons ; 
Burlington Route, about 14} tons; and Canadian Pacific, 
about 14} tons, or about the same as that of the car. 
Thus it appears that, even in the United States, it is only 
when great quantities of minerals and grain have to be 
hauled many hundreds of miles that the big truck com- 
pares favourably with the small one. 

The energies of many mechanical engineers have been 
devoted during the past year to the development of the 
motor car, which already employs a large capital in its 
construction, and will probably constitute an important 
branch of manufacture in the future. At this moment, 
however, the trade in motor cars is in a very peculiar 
position. The so-called aid of company promoters has 
been got rid of, and the motor car has attained to a fair 
measure of mechanical success. But much more than 
this is needed. It is an open secret that money is being 
lost by motor car builders. The cars cost more than the 
prices realised by the builders. The urgent need of the 
moment is not a mechanical improvement which will 
make motor cars more efficient, but the develop- 
ment of methods of manufacture which will enable 
them to be made at a profit. So far as we know, 
not much more success has been achieved in this direc- 
tion in France than here. The steam motor carappears 
to be the only car sold at a profit in the United States. 
We are not now considering the position of the motor 
van, or goods motor trade, but that of the pleasure car. 
The conditions are such that a determined effort ought 
to be made to reduce the first cost. The difficulty of 
doing this lies in changes of fashion. The car which is 
in demand to-day will not sell to-morrow. If the manu- 
facture lay in the hands of individuals the problem would 
be solved, but it lies in the hands of companies—in other 
words, of boards of directors, who never act with the unity 
of purpose of the individual head of a firm. It appears 
to us that united action among builders is called for. 
Whether it will be forthcoming remains to be seen. 

In purely mechanical details the crying wants are a satis- 
factory speed-reducing gear, and an elastic wheel which 
will take the place of the enormously expensive and very 
perishable india-rubber tire. For the inventor of either 
there is no doubt a large fortune waiting; and it will be 
allthe larger because the problems are so very difficult 
of solution. Those of our readers who wish to know 
what has been done in motor car working during the last 
year will find the fullest and latest information in our 
pages. Our representative in Paris has not suffered a 
single event of importance in motor car work to take 
place on the Continent without letting those interested 
in this country know all about it. His articles on “‘ Motor 
Car Development in France,” of which we publish the 
second on page 4, render it unnecessary that we should 
say anything here about recent improvements in prin- 
ciple or construction. 

It is not out of place here to say that the introduction 
ef the metric system has recently been discussed very 
fully by the American Society of Mechanical Engineers. 
On the whole, opinions are entirely against the change. 
A very able article on the discussion appeared in the 
Engineering Record for December 13th, 1902. We repro- 
duce here one suggestive passage:—‘“ Will the metric 
system, if adopted, supplant the existing system, even if 
forced by compulsory legislation ? If it will, howlong must 
the transition period be? If it has taken so long a period 
to advance the system even as near to adoption as it has 
now come, is it to be expected that the assimilation of it 
in daily use will be so rapid as to be accomplished within 
afew years? What will the common people gain by the 
change. How great a benefit will accrue to any class, 
trade, or profession ? How much will it cost to introduce 
and establish the new system? For it will cost some- 
thing. All prejudice aside, would the proposed units of 
measurement be as convenient as those that we now use ? 
What, for example, would be given in exchange for our 
convenient 1-foot and 2-foot rules, which are so common 
a piece of pocket furniture ?” 

As the change would intimately affect not manu- 
facturers only, but the people at large, why, our con- 
temporary asks, should not the people be consulted ?—a 
very pertinent question. Yet we think the introduction 
of the metric system could hardly make a good cry with 
which to “go to the country” at the next general 
election. Our neighbours in France have not yet 
abandoned the old duodecimal system. They buy wine 
by the dozen bottles, and make their small purchases in 
sous. The Engineering Record, having mentioned the 
apathy with which the whole question is regarded in the 
United States outside a very small body of men, asks: 
““ Why this indifference or apathy on so vital a question ? 
Is it not that there exists a deep-seated conviction that 
neither coercive legislation nor any other sort of law- 
making can force such a change upon a people any more 
than imperial decree could change the language of a 
race ?”’ 

ELECTRICAL ENGINEERING. 

At the beginning of another year we look back upon 

the work carried out during the past twelve months. 


Speaking generally business has been fairly good in the 
electrical department, and on looking abroad at the con- 





ditions of the industry in Germany and the deplorable 
financial position of some of the largest concerns in that 
country, there is much to be thankful for that our large 
firms have been so well occupied with profitable work. 
The condition of the electrical industry is gradually 
changing, energy is now produced upon a far larger scale 
than ever before, and units are still constantly increasing 
in size. Progress has been impeded in Great Britain by 
the legal restrictions with which the industry has been 
hampered, and we are relatively backward in the amount 
of electrical energy produced per unit of population. 
From statistics which have been recently published, it 
appears that in the United States the present production 
of energy is 26,230 kilowatts per million of the population, 
while in Great Britain it is only 7000 kilowatts, and in 
the whole world outside the United States only 640 kilo- 
watts; it is, however, gratifying to find that Great Britain 
still holds the second place. 

Vast projects are on foot in this country for the produc- 
tion and transmission of energy upon a large scale, and 
there are now fifteen districts, some as large as counties, 
mapped out for the distribution areas. The most 
promising of these are, of course, those situated in the 
centres of the coal fields. The production of energy to 
be used for power is steadily rising, and, no doubt, will 
eventually surpass the production for lighting, which 
until quite recently was far the most important factor. 

Dealing first with the great generating stations, we 
observe that at the Niagara Falls the power plant upon 
the American side has been very largely increased. ‘The 
Falls Company has authorised the completion of wheel 
pit No. 2, which is to have accommodation for eleven 
turbines, with an aggregate of 55,000 horse-power. 
The work upon the Canadian side by the Canadian 
Niagara Power Company is also progressing, as 300 acres 
adjoining the Victoria Park have been secured, and work 
has already begun in the tail race. 

Oa the Missouri River, at a spot twenty miles from the 
town of Helena in Montana, U.S.A., a dam 480ft. long 
has been thrown across the stream, and a fall with a head 
of 30ft. thus obtained; there is available 10,000 horse- 
power, and at present ten Westinghouse two-phase 
alternators, each of 750 kilowatt capacity, have been put 
down, and these generate current at 550 volts, which was 
transformed up to 10,000 volts, but the pressure has now 
been raised upon the overhead lines to 50,000 volts, and 
neighbouring towns are supplied. 

In San Francisco a new supply company has begun to 
produce two-phase alternating current, and transmitting 
by three-phase current, and distributing by two-phase 
alternating, and also by direct current. 

In this country also the Midland electric power scheme 
is already in operation; the generating station at Ocker 
Hill, near Wednesbury, contains two Ferranti 800- 
kilowatt sets, and one 1500-kilowatt Yates and Thom- 
Ferranti set, all two-phase alternators developing 
7000 volts at a frequency of 50 periods per second. 

The foundation stone of the generating station for the 
South Wales Electric Distribution Company was laid by 
Sir Frederick Bramwell in April last. The large station 
at Neptune Bank, Wallsend, has been increased by the 
addition of a 1500-kilowatt Parsons turbo-generator. In 
North Wales the falls of Dolwen, near Blaenau Festiniog, 
have been utilised, and double Pelton wheels are coupled 
to two 90-kilowatt dynamos, by which current at 
500 volts is produced, and power is supplied to large 
consumers at 1d. per unit. The head of water is 200ft., 
and the demand is at present about 400 horse-power, and 
3000 eight candle-power lamps. It is proposed to put 
down a generating plant at the Radstock collieries and to 
supply power to a large part of both Somerset and Wilt- 
shire. 

The British Colonies are by no means backward, and 
the first large power distribution plant in Australia has 
been put down at Kalgoorlie, where there is a demand 
for 15,000 horse-power within a radius of three miles for 
use in the mines. At present three engines have been 
pub down, each of 800 horse-power, and current at 550 
volts alternating is produced. Power is supplied to the 
Kalgoorlie trams also. At Rotarua, in the North Island 
of New Zealand, the falls of the river Kaituna are now 
utilised to produce electric energy, which is transmitted 
at 3000 volts to a distance of thirteen miles. 

One of the questions which has received very great 
attention during the past year is that of the application of 
electricity to the working of main line railways. Several 
papers upon the subject have been read before the 
technical societies, notably those by Messrs. Mordey and 
Jenkin and Mr. Swinburne. These described the 
principal systems which might be adopted, but at present 
nothing has been actually done in this country so far as 
main lines are concerned. It is to be hoped that before 
adopting any particular system some attempt will be made 
to standardise the voltage or voltages, otherwise we shall 
have the battle of the gauges reproduced in a different field. 
Nodoubt the electrification of suburban lines will be first 
taken in hand. A statement that the North-Eastern 
Railway Company was about to electrify some of its sub- 
urban lines in the neighbourhood of Newcastle-on-Tyne, 
proved to be premature. The Lancashire and Yorkshire 
Railway Company is about to electrify the line 
between Liverpool and Southport. The Great Western 
Company proposes to apply electricity to working 
suburban traffic. 

The advocates of electricity for working main lines of 
railway will do well to bear in mind that even in this 
country ice and snow may totally interrupt a service. It 
has been argued that the action of the shoe on a third 
rail will keep it quité clear of ice. The experience 
acquired on the Manhattan Elevated Railroad in New 
York City on December 11th demonstrates that this 
argument has no basis in fact. Rain began falling and 
freezing to the rail about 4 p.m., and in about a couple 
of hours the electric service was completely ruined. 
Such electric trains as continued to run were compelled 
to crawl at a slow pace, and there was a constant suc- 
cession of fireworks from the contact shoes and frequent 





burning out of fuses. The only thing which saved the 
Manhattan system from a complete stoppage was the 
fact that a considerable number of locomotives are stil] 
in service. With these the road ran a partial train 
service during the night of December 11th and the 
morning hours of December 12th. It was not till twenty- 
four hours after the storm that full electric train service 
was resumed. 

After spending about £30,000 in arranging experimental 
runs from High-street, Kensington, to Earl’s Court, the 
Metropolitan and District Companies have taken in hand 
the electrification of their underground railways. Upon 
the Liverpool Overhead Railway a ser’ 1s fire took place, 
resulting in the death of two passenge’s » .< four railway 
servants. The service has now been greatly improved, 
as twelve new trains have taken the place of fourteen old 
ones, and they will accommodate the same total number 
of passengers. The acceleration has been so much 
increased that the trains run at intervals of 3} minutes, 
and accomplish the whole journey in two-thirds of the 
time taken by the old trains. 

Considerable progress has been made upon the con- 
tinent of Europe. The Berlin overhead and underground 
electric railway has recently been completed. About 
two-thirds of the length is carried upon a construction 
similar to that at Liverpool, and the rest is underground. 
The power station is on the American plan, with engines 
on the ground floor and boilers on the first floor. In Paris 
the total authorised length of the electric railway is 
39 miles, of which about 8} miles are now open for traflic. 
The general arrangement consists of a circular belt. with 
two north and south and two east and west lines, all 
forming chords of the circle, and nearly the whole is 
double track. In Italy alsovery great attention has been 
devoted to the subject. The Rete Adriatica and the 
Rete Mediterranea Companies operate the greater part of 
the Italian railways, and the length of each system is 
about 3600 miles. The Lecco-Sondrio line is now worked 
by electricity on the Ganz system. The power plant 
generates current at 22,000 volts at 25 periods per 
second, and it is transformed to 3000 volts, which is used 
on the line. As yet only goods trains are operated, the 
electrical working taking place at night. At Neustadt, 
near Vienna, Messrs. Ganz and Co. have installed a 
system of electric traction, with three-phase alternating 
current at 3000 volts, and a frequency of 42 periods per 
second, but this is only an experimental line, about half 
a mile long. 

M. Huber, of the Oerlikon Company, Switzerland, 
has been experimenting with a locomotive fitted with 
single-phase alternating current motors. At Mont Cenis 
the hydraulic power of the falls is being used to generate 
electric energy, and 5000 horse-power is transmitted to 
Turin at present. The Baltimore and Ohio Railway 
Company has ordered from the General Electric Com- 
pany of the United States two of the largest locomotives 
ever built—each will weigh 150 tons, and be capable of 
drawing 1500 tons of freight, about twice the load which 
is taken by steam locomotives upon the same gradients. 
Single-phase alternating current is to be used upon the 
Baltimore, Washington and Annapolis Railway in the 
United States ; the length of this line is 31 miles, with a 
branch 15 miles long. It will be one of the most 
interesting experiments which has yet been made. The 
subject is receiving very close attention in the United 
States, where a special dynamometer car has been built, 
and is owned jointly by the Illinois Central Railway 
Company and the University of Illinois, Tests were 
made last year upon 5} miles of four-track roals 
between Mott Haven Junction and the Grand Cen- 
tral Station, New York, and it was considered 
that these tests proved that the alternating-current 
motor would be found the best for long-distance work, 
but direct current for suburban lines in order to obtain 
ease in starting; the experiments proved that the lowest 
costs of working were about 10}d. per train mile. 

In London serious vibration was caused by the working 
of the Central London tube railway, and a Committee 
appointed to examine the subject recommended that the 
load not carried upon springs should be reduced as far as 
possible, that motor cars should be used instead of 
electric locomotives, and that a deeper rail should in 
future be adopted. In a short time the locomotives will 
be disused, motor trains taking their places. 

Great progress is being made in the country with 
electric tramways. For some time the Hammersmith, 
Kew Bridge, and Ealing lines have been in use, and in 
November last the extensions to Twickenham and 
Hounslow were opened; and the line to Hampton Court 
will probably be in operation early next spring. The 
steam railways are feeling the competition seriously, and 
this will, no doubt, force them to electrify their suburban 
lines very shortly. On the south side of the Thames 
rapid progress is being made with the laying of the new 
lines with the conduit system. The cost is considerably 
higher than was at first expected, being from £32,000 to 
£33,000 per mile of single track, inclusive of generating 
plant and cars. 

In Portsmouth the horse tramways were worked by a 
company whose lease recently expired. The Corporation 
took them over, and have now substituted the overhead 
trolley system. One or two surface contact systems have 
found some favour. The Wolverhampton Corporation 
have put down the Lorain system, and have with some 
difficulty obtained the sanction of the Board of Trade 
for a period of twelve months’ work. There have 
been a few stoppages, which were, we believe, 
caused by snow. The city of Newcastle-upon- 
Tyne has recently completed a very fine system of over- 
head wire electric trams, and still more recently the 
Gosforth and North Shields branch, about nine miles in 
length, has been opened for traffic. The Cardiff Tram- 
ways are now in full working order, and are owned by the 
Corporation; and*the Salford Corporation has recently 
taken over the tramways, and it is probable that very 
shortly some working agreement with the Manchester 
Corporation will be made, thus greatly facilitating the 
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communication between the two towns. In Nottingham 
the whole of the eight sections are now completed, 
and the receipts, as compared with those of 1899, when 
norse cars were used, have increased 85:5 per cent., the 
number of passengers 107°6 per cent., and the mileage 
85°8 per cent., and the fares have been lowered. About six 
miles of trolley line were opened during the past year in 
Great Yarmouth, and Rothesay is now supplied with 
electric trams, and the same applies to Wallasey, near 
Liverpool. 

Our colonies are making great progress in the same 
direction, and the Capetown lines have been completed 
under great difficulties during the progress of the 
late Boer war. There has been a dispute between the 
Cape Town Tramways Company, Limited, and the 
Eastern and South African Telegraph Company, Limited, 
owing to stray current affecting telephones and 
telegraphs. 

Battery traction has so far given very unsatisfactory 
results everywhere; in Hanover the cells deteriorated 
rapidly; in Hagen, a centre of the battery industry, all 
the battery cars have been removed, and the same 
applies to Halle-on-the-Saar. This quite agrees with the 
experience obtained in this country upon the Birmingham, 
Stratford, Barking, and Croydon lines. In Brooklyn 
there is a considerable amount of popular objection to the 
overhead wires and we understand that storage batteries 
are to be tried. The open slot conduit system is in use in 
Manhattan, but it was considered too expensive for 
Brooklyn, as the capital cost would have been avout 
£5,000,000. In this connection we may remind our 
readers that upon the Westminster and Tooting conduit 
line the conductors are being put in position as the work 
proceeds, 

In the production of electric energy great station 
extensions are being made—the Manchester Corporation 
have added 15,000 horse-power, under the advice of Dr. 
Kennedy, at a cost of about £492,000, and another 
12,000 horse-power, by the advice of their municipal 
electrical engineer, at a cost of about £450,000. At 
Shoreditch a new station upon the banks of the Regent's 
Canal was opened last year, the low charge for power to 
consumers having greatly increased the demand. The 
Marylebone Council are anxious to acquire the rights of 
the Metropolitan Electric Supply Company in their 
district, and a lengthy arbitration was necessary to settle 
the rival claims. At Leeds a new two-phase plant has 
— — and two engines each of 2400 horse-power 
added. 

A gratifying feature in the electrical trade is the 
number of American companies which have recently 
founded works in this country. Those of the Westing- 
house Company at Trafford Park are admirably fitted up, 
while the British Thomson-Houston Company has just 
opened its new factory at Rugby. Messrs. Dick Kerr 
and Co. are now proprietors of the English Manufactur- 
ing Company at Preston, and we have to regret the 
recent loss by death of Professor Short, the able Ameri- 
can manager of these works. The Chelmsford works of 
Messrs. Crompton have been largely increased. 

The General Post-office entered into an agreement 
with the National Telephone Company which was much 
criticised during the early part of last year, but the 
number of persons using the telephone in London is 
rapidly increasing, and many of the principal streets were 
taken up to permit of the underground ducts being 
formed. The London Wall Exchange was destroyed by 
fire, causing a vast amount of inconvenience to the 
subscribers. 

Electricity has for some considerable time been applied 
to the driving of automobiles, but as yet no absolutely 
satisfactory battery has been produced. Great hopes were 
raised on the report of the Edison battery, which was said 
to develop 1 horse-power for 53 lb. weight of cells. Four 
patents have already been taken out for various forms of 
the Edison cells, and these appear to ring the changes on 
an iron, copper, and zinc battery. At the recent Exhibi- 
tion in New York the newest form of nickel cell was shown, 
and said to give 1 electrical horse-power for a weight of 
45°5lb. Mr. Edison, in reply to our direct inquiry, states 
that at present he does not wish to supply any informa- 
tion. It follows, we think, that the various more or less 
precise statements published must be regarded as untrust- 
worthy. But it is claimed that a British cell, known as 
the “ A BC,” will do the same work with a weight of only 
44 1b.; and we are informed that a British-built car has 
run 150 miles with one charge of the battery. This state- 
ment, however, requires further confirmation. It is also 
stated that a car has been run 95 miles with a single 
— with Leitner cells, which give 14 to 16 watt hours 
per lb, 

An automobile exhibition was held last April in the 
Agricultural Hall at Islington which was well attended, 
but from an electrical point of view it was somewhat 
disappointing. There was a new electric brougham, but 
only thirty complete electric cars in comparison with 250 
petrol and steam cars. 

An electric postal van is used by the General Post- 
ofice. Several electric tricycles are employed in Munich 
by the Bavarian postal authorities; at Milan there are 
about fifteen electric cabs licensed for public service, and 
in London some very fine electric broughams are housed 
at Niagara and may be seen daily in Westminster. 
Charging arrangements for tourists are now made at the 
Tunbridge Wells station, and at Bexhill the first auto- 
mobile trials upon the new course along the sea front 
were made last May in conjunction with Lord de la Warr. 
It therefore appears that more attention is being given 
to the subject in this country, and a paper just read 
before the Institution of Civil Engineers gives a good 
account of the state of the art at present. In the com- 
petition for automobiles between New York and Boston 
in October last, however, only one electric car was 
entered. Already one electric distributing kitchen car is 
in use in the metropolis. During last year several 
exhibitions were held; that at Diisseldorf was probably 
the most important, and was visited by the members of 





the Iron and Steel Institute. The one at Wolver- 
hampton was not so successful financially as was 
expected, but from a technical aspect was very interest- 
ing. At the Agricultural Hall there was a very good 
exhibition of appliances for electric tramways, and a 
Congress of the Tramways Union. There is to be a vast 
exhibition at St. Louis, U.S.A., in 1904, and the cost of 
the electricity building alone is £80,000. 

Wireless telegraphy has made great progress during 
the past year, and there is considerable rivalry between 
the various inventors. In Germany there was a com- 
petition for the supply of instruments to the German 
navy. We believe the Marconi Company did not com- 
pete. The systems to be used are Braun’s, worked by 
Messrs. Siemens and Halske, and the Slaby-Arco, worked 
by the Allgemeine Elektricitits Gesellschaft. A new 
form of cell sensitive to light has been brought out by 
Ruhmer. It is enclosed in a lamp resembling an imita- 
tion candle, and is said to be better than the usual 
selenium cell, and very suitable for wireless telegraphy 
on Simon’s system. Considerable work has also been 
done by Guarini, while in Italy a new type of receiver 
has been brought out by Castelli or Solari, which is stated 
to be an improvement upon the coherer with metallic 
filings. 

All the work above cited has, however, been thrown 
into the shade by that of Marconi, whose company has 
now fitted up forty coast stations in Great Britain and 
Europe, sixty-six vessels of the British Navy, and twelve 
in the Italian navy. In the Congo Free State, Marconi 
apparatus is working over 75 miles of country. 

The London County Council have a wireless telegraph 
between the fire brigade station at Streatham-green an 
the temporary fire station in Mitcham-lane, while only a 
few days ago wireless telegrams were successfully sent 
from Cape Breton, in Canada, to Poldhu, in Cornwall. 
The towers at the former station are 215ft. high, and con- 
nected by wires, these, of course, taking the place of the 
masts used in the earlier experiments over short 
distances. 

The use of the Nernst lamp is slowly increasing, but 
the construction sti]l leaves something to be desired, the 
heating coil being so fragile, but no doubt improvements 
will be made. The efficiency, however, is remarkable, 
the tests of the Reichsanstalt showing a consumption of 
only 1°57 watts per candle power in Jamps having a bent 
filament, or about half the consumption of ordinary 
incandescent lamps. 

In the distribution of current a considerable discussion 
has arisen upon the desirability of earthing the middle 
wire on three-wire systems, and the increase in pressure 
has caused great attention to be devoted to the methods 
of wiring buildings. Some strongly advocate wood casing, 
while others consider metallic tubing only should be used. 
Two recent deaths from shock prove the necessity for 
well earthing all metallic tubing used for such purposes. 
A most ingenious fuse for high tension has been brought 
out,in which the well known “ Sparklet ” is used to blow 
out the are, and it is successfully used on 10,000-volt 
circuits. St. Paul’s Cathedral has been wired, and the cost 
defrayed by the generosity of a wealthy American. 

In the medical department several new forms of 
mercury jet breaks for use as interrupters for induction 
coil for X ray tubes have been brought out. Caldwell’s 
Réntgen ray stereoscope for obtaining views of objects 
visible by means of these rays seems to obviate some of 
the difficulties which arise with the Mackenzie Davidson 
apparatus. The new Dermo lamp is said to produce in 
three minutes the same effect as the Finsen lamp pro- 
duced in the hour in the treatment of lupus and kindred 
diseases. A fine installation of electric baths has been 
installed in the North Staffordshire Infirmary, some are 
for the whole body, and some for the arms only, and it is 
thought that the treatment will be specially effective in 
cases of lead poisoning. 


SANITARY ENGINEERING. 


All the past year the report of the Royal Commission 
on Sewage Disposal has been looked for, but it has not 
appeared. There is a very strong feeling abroad upon the 
subject of this delay. It is all the more to be deprecated 
because so many towns are waiting before undertaking 
operations—in many cases greatly needed—for the dis- 
posal of their sewage. Naturally, the subject is difficult, 
but it may be fairly said that sanitary engineers have 
arrived at such a state of advance that a non-putrescible 
effluent can be obtained with certainty. The question 
arises, “ Is this sufficient ?”’ or should it be insisted on 
that the pathogenic germs also must be removed and 
the effluent brought up to the standard of drinking water? 
Even this can be done up toa high percentage by one, at 
any rate, of the “artificial” processes. Either way, the 
Commission should arrive at a conclusion in the imme- 
diate future. As things are at present, the Commission 
have hindered matters rather than advanced them. As far 
as official pronouncements are concerned, the case remains 
exactly as it was four years ago, if indeed it is not worse. 
It may well be said to be worse, since the indecision of the 
Commission has been reflected in actions of the Local 
Government Board. We can give three instances of this. 
Midhurst had an order for default made against it by the 
Local Government Board. A scheme for double contact 
bacterial treatment, the effluent being afterwards passed 
over land, was presented. It was rejected because of the 
unsuitability of the land. It will be remembered that in 
their first interim report the Commission stated that they 
doubted if any kind of land was entirely unsuitable. 
The second instance is that of Maidstone. Here a loan 
was applied for in order to carry out a system of sewage 
disposal whereby the efiluent after double contact was to 
be delivered into the head of the tidal waters of the 
Medway. The application was refused because there was 
no land treatment. These two cases become absolutely 
inexplicable when considered in the light of the third 
instance, that of Saffron Walden. Here the Local 
Government Board have sanctioned a scheme which 





provides for double contact, the effluent being delivered 
into a river without subsequent land treatment. This 
decision of the Board becomes allthe more to be wondered 
at when it is known that the proposed contact beds are 
only 24ft. deep, and that when the river is in small flood 
the second bed becomes inoperative. As against this 
indecision in some quarters, we find Dr. Frank Clowes 
recommending the treatment of the whole of London’s 
sewage on the lines of the experiments which have been 
proceeding for years at the outfalls. 

Meanwhile, however backward the Commission may 
be, sanitary authorities and individuals have been steadily 
forging ahead by patient experiment. We are apparently 
much nearer a final solution of the problem than ever we 
were before. Existing systems have been improved, and 
some remarkable results have been achieved with rotary 
sprinklers. The Birmingham, Tame, and Rea District 
Drainage Board, who are applying for powers to bor- 
row £90,000, have, we understand, been eminently 
successful in experiments with quarter-acre bacteria beds 
with the Scott-Moncrieff and the York distributors. At 
Reigate, where the process comprises preliminary treat- 
ment of the sewage in catch tanks, followed by filtration 
through bacterial oxidation beds fed by Candy- Whittaker 
revolving sprinklers, the effluent obtained shows, so we 
gather, 94 per cent. of chemical and over 98 per cent. of 
bacteriological purification. It is stated by Dr. Stevenson, 
the Home-office analyst, that there is a very large reduc- 
tion in the Bacillus Coli Communis and in the spores of 
the Bacillus Enteritidis Sporogens. Dr. Griffiths has 
also shown that the Candy sprinkler system destroys the 
typhoid bacillus. There is no reason to suppose that 


d| this purifying action is limited to this particular form of 


sprinkler. It must be admitted that these results are 
most encouraging. In some instances sprinklers of 
200ft. in diameter are employed, as at Chichester, for 
example, where the Mather and Platt form is used. In 
many cases the head of sewage is sufficient to provide 
the necessary rotary motion. It will be noticed that the 
treatment bears a strong family resemblance to that first 
suggested by Mr. Scott-Moncrieff. 

During the recent small-pox epidemic the Metropolitan 
Asylums Board caused three sewage disposal stations to 
be erected in a very short space of time. These were at 
Long Reach, Orchard Hospital, and Gore Hospital. In 
the first instance land alone was employed, and in the 
other two chemical precipitation and land. In all three 
cases, so we understand, the results obtained were satis- 
factory. 

All over the country disposal works and sewerage 
schemes of various kinds are in hand, or have been put 
to work during this last year. Glasgow is perhaps the 
most important, owing to its size. Here good progress 
has been made on both sides of the river. At Wendover, 
Mersley, Watlington, Amersham, and Horley—all in the 
Thames Valley—disposa! schemes have been put to work, 
or are on the way to being so. Manchester is spending 
£400,000 in works connected with Carrington, Davy- 
hulme, and Flixton. The new Derby scheme just begun 
is to cost some £290,000. Aberdeen is carrying out a 
project which will entail carrying the sewage in a tunnel 
under the Dee, and an expenditure of £170,000. More- 
cambe is spending £104,000 on sewage works ; Henley, a 
sum of £74,700. Heywood, Branksome, Woodford, 
Truro, Burnley, Bedworth, Canterbury, Bilston, Ilfra- 
combe, Formby, Ogmore, Trowbridge, and Thornton all 
have schemes on hand, each necessitating an expenditure 
of over £20,000, and an average of some £31,863. The 
first sod of the new works for Chester, which are to 
cost £56,000, was cut in July. New works were 
opened at Rugeley in March. Bradford is constructing 
precipitation tanks, and is experimenting with various 
processes for getting rid of the grease from the wool 
combings. West Bromwich and Durham are adopting 
bacterial treatment. The efiluent pipe from Ilford to the 
Thames at Barking was completed, and is now at work. 
Aylesford and Burham are laying down bacteria beds 
and Candy sprinklers. Works are in progress or under 
consideration at Buxton, Middlesbrough, Marlborough, 
Burton, Tutbury, Easington, Boston, Hawarden and 
Salteney, Farnborough, St. Helens, Stourport, Whitby, 
Linlithgow, Chestleford, and Lichfield—involving together 
a total expenditure of over £180,000—Belfast, Swansea, 
Gainsborough, Aylesford and Burham, Ramsbottom— 
where alone the total scheme is to cost £100,000—and a 
host of others. The new scheme at Douglas is meeting 
with great success, and is interesting as being the only 
case where Adams’ lifts have been employed for the 
whole sewage of a town. 

Installations on the septic tank system have been 
finished during the past year at Exeter, Wells, Taunton, 
Chipping Norton, Chippenham Without, Limpsfield, and 
Oxted, Ottery St. Mary, Wantage, Pakefield, Exminster, 
Monmouth, Llandrindod Wells, Newington, and Scone. 
Works on this system are in hand at Yeovil, Itchen, 
Hants, Gosport, Sittingbourne, Morecambe, Marlborough, 
Rodborough, Cancross, Thrupp and Brinscombe, and 
Sidford. 

The foregoing does not pretend to be in any way com- 
plete, but it serves to show the amount of work in hand. 
As showing the reverse side of the question, we cannot 
help quoting a recent report on the condition of Ripon 
by asanitary inspector. He says:—‘. . . It is not un- 
usual to find numbers of houses crowded round a common 
midden, which is constructed to hold several months’ 
deposit of closet and vegetable matter, ashes, and every 
sort of household refuse imaginable, which remains in a 
festering and decaying condition, poisoning what pure 
air may reach the narrow courts in which they exist, 
and being also a menace to the health of the better 
quarters of the city. When emptied the work is of such 
a loathsome description that few will undertake to do 
it, and from its very nature causes those who have the 
work in hand to hurry, and only half perform their 
duties.” Comment is needless. 

The state of the river Lea appears to call loudly for 
improvement. The spot which is said to bear the worst 
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reputation is just below Manifold Ditch, which brings 
the sewage effluent from Hertford into the river. It 
appears that black masses of noisome smell are here dis- 
tributed over the banks, and that but a small disturbance 
gives the water every semblance of ink, plus an abomin- 
able smell. The new Water Board will do well to turn 
its attention in this direction. 

In India there appears to be a great activity in the 
direction of sewage disposal schemes, especially amongst 
the military cantonments, where we may say that in 
practically every case the bacterial followed by land 
treatment is adopted. Bombay is extendin, its equip- 
ment of the Shone system, and is constructing a surface 
water drainage channel 60ft. wide and several miles long, 
which is designed to carry off during monsoon a maxi- 
mum flow equal to a fall of an inch per hour. Poona is 
experimenting with bacterial treatment. At Karachi a 
large scheme is on hand, but is delayed for the present, 
because all available funds are being employed to repair 
damage done to the sea front by acyclone. The Paris 
authorities still continue to represent that the sewage 
farms are giving every satisfaction, and have no injurious 
effects upon public health. They, however, repeatedly 
insist upon the necessity of extending the farms in the 
direction of Triel and Mantes, which is, of itself, a con- 
fession that'the farms are not proving as efficient as had 
been expected. St. Petersburg is just about to com- 
mence a huge sewage scheme which is to cost £2,500,000. 
Excellent progress is being made with the construction 
of the septic tanks and filters of the Mosman sewage 
scheme for Sydney. Special sanitary works are in 
progress in many South African towns, including 
Johannesburg and Kimberley. The city of Woodstock, 
Ontario, is said to be installing a complete scheme on the 
septic tank system. At the Matunga Leper Hospital, 
which we have previously referred to, experiments are 
continuing with every known system of disposal with 
excellent results. 

The septic tank system is being employed in South 
Africa, New South Wales, the Royal Buildings at 
Fredensborg, Groningen University, two isolation hos- 
pitals in Belgium. It is also making headway in South 
America. 


WATER SUPPLY. 


Without doubt the leading event of the year in water 
supply matters has been the passing of the London 
Water Act. It will not be necessary, nor have we space, 
to discuss this measure in full. Its central feature is 
that the London water companies have ceased, or will 
shortly cease to exist, and the whole of their undertakings 
will be purchased by a Water Board. The results of such 
a far-reaching measure, involving a probable payment of 
over £40,000,000 sterling remain to be seen. If London 
expects to obtain a better water service it is mistaken. It 
will be fortunate if it continues to enjoy a supply equally 
good. As to water rates, we shail, as we have said 
before, be much surprised if they are not, in the end, 
found to rise. 

While their fate still hung in the balance, tae various 
London companies were far from idle during the past 
year. Great progress has been made with the two large 
reservoirs in the Lea Valley, named “ Banbury” and 
* Lockwood,” by the contractors working for the East 
London Water Company. It is hoped that by February 
both will be completed. The new pumping-stations of 
this company at Old Ford and Wanstead have 
steadily advanced. A series of Puech roughing filters 
has been erected and worked satisfactorily at the 
pumping station at Hanworth. The Chelsea Company 
has laid a length of 400 yards of 30in. main from 
Grosvenor-road, Pimlico, to Brompton-road. The Kent 
Company has nearly completed its new pumping stations 
at Darenth and Crayford. It has also put up a new 
pumping engine at Dartford, and has laid 4} miles of 
30in. main, starting from Wilmington. The work on the 
large storage reservoirs of the Southwark and Vauxhall 
Company at Walton has been almost half finished by the 
progress made during the year. This company has also 
continued the sinking of the deep wells and driving of 
adits at Merton Abbey and Honor Oak, and has 
erected the permanent ehgines and pumps at the 
latter place. Here, too, excellent progress has been 
made with the excavation of the new covered ser- 
vice reservoir, which is to hold 52,000,000 gallons. 
During the year the New River Company has laid 11 
miles of pipes in its district, and has now connected to 
its system 176,667 supplies. In view of the increase of 
demand, extensions are being carried out at one of the 
company’s wells, while the necessary works for utilising 
the supply soon to be obtained from Staines are well in 
hand, these including large subsiding reservoirs with filter 
beds and an extensive pumping station at Kempton Park. 
The Lambeth Company laid on constant supply to over 
2600 services during the first half of the year; the Grand 
Junction Company, amongst other works, has laid a new 
18in. main to Ealing. The large reservoirs at Staines are 
practically finished. 

Allthe companies have been busy also on the inter- 
communication scheme, which is now very nearly com- 
pleted. There is to be a central store reservoir at 
Battersea, and a store supply reservoir at Hampton 
capable of supplying Battersea with 15,000,000 gallons a 
day. These two places have been connected by means of 
a 8ft. main, 13 miles long. The reservoirs at Battersea 
will be covered in. It is worthy of note that on some 
days during the summer the East London Company was 
supplied by the other companies with as much as 
22,000,000 gallons a day. 

There has during the year just passed been nothing 
approaching the shortage of water so universally 
experienced in 1901. Nevertheless, there has been 
distress in a number of places. Parts of Essex and 
Hertfordshire have suffered severely, as have also the 
Chiltern Hills. There was something very nearly 
approaching a famine in the South Lincolnshire Fens in 
the early part of the year, but we understand that 


successful boring operations have largely minimised this. 
Saffron Walden, Kirkcaldy, and Skipton may also be men- 
tioned as having been hard pressed, while Birmingham 
had to send out notices to consumers warning them not 
to waste water. On the other hand, places which were 
hardly dealt with in 1901 have this last year had abun- 
dant supplies. Rochdale, Nelson, Sheffield, Bradford, 
Harrogate, Halifax, York, and Manchester, with, of 
course, many others, can be quoted as having had an 
abundant supply. From the last-named place the laying 
of the second pipe to Thirlmere has progressed well. The 
total length of pipes, of 48in., 44in., and 40in. in diameter 
is 45 miles, and of this length over 10 miles are now in 
place. We understand that steel pipes are to be tried 
experimentally at some portions of the route. 

It would be impossible to deal here with the whole of 
the enormous amount of work in connection with water 
supply which is now being carried out in this country. 
We can only bring forward a few facts. The amount of 
money being spent in this direction is very large. The 
total involved in fourteen cases taken at random from 
among a host of others is £954,600, which shows an 
average of over £68,000 for each place. Just to mention 
a few of the works in hand or completed during 
the year, we may say that in July the Upper Neuadd 
reservoir for supplying Merthyr was opened for 
service. This scheme has cost £138,000. The first 
sod for the work of laying a pipe 14 miles long for the 
supply of Margate was cut in July. This extension is 
to cost something like £135,000. At Ardrossan a like 
ceremony was performed in September for a reservoir to 
hold 110,000,000 gallons. New reservoirs have been 
furnished for Nelson, thus preventing a recurrence of the 
lamentable water riots of 1901. New waterworks were 
opened at Fishguard in July. Leeds is making steady 
progress with its scheme of extending and purifying the 
watershed of the city in the Washburn Valley. Powers 
giving an extension of time for the completion of the 
great Birmingham supply scheme were obtained during 
the year, but it is unlikely that the whole of the 
period granted will be needed. Sheffield’s new reser- 
voirs, on the little Don, near Langsett, have had excellent 
work done on them during 1902; the 33in. trunk main to 
the city is laid, and the service reservoir at Moonshine 
nearing completion. The Fylde Water Board has a 
project on hand for the construction of a large reservoir 
at Grizedale Lea. Its whole scheme is to cost over 
£159,000. Liverpool has been busy, having completed 
a 7ft. tunnel 1} miles long to take the river Conwy into 
the Vyrnwy, and commencing another tunnel 14 miles 
long to do the same thing with the river Marchnant. It 
is also constructing a service reservoir at Prescot, 
laying 30 miles of 2lin. pipe from Delamere to 
Wallasey, and laying the first section of a second line 
of pipes from Vyrnwy to Liverpool. Bradford has 
this last year enjoyed a service of water from the 
Nidd Valley, sometimes to the extent of 10 million 
gallons a day. Works are now in progress for the 
commencement of the Angram Dam, which will be of 
masonry 1200ft. long and 130ft. high at its deepest part. 
Oxford has been largely extending its area of supply. 
Amongst other things it has commenced a high-level! 
storage reservoir, and is laying some eight miles of new 
pipes. Halifax has been doing much work, the most 
important of which is the progress made with the three 
reservoirs constructing at Walshaw Dean, which will 
eventually cost some £170,000. Harrogate has com- 
pleted the Scargill reservoir, and is carrying out 
additional works at Masham. The York Water Company 
has very considerably extended its filtering area. In 
addition to the foregoing, the Bristol Waterworks Com- 
pany is increasing its capita] by £220,000, and the amal- 
gamated Consett and Weardale and Sheldon district 
water companies by £360,000, which shows that in both 
cases large works are projected. Motherwell has adopted 
a scheme which is to cost £155,000. We might go on 
enlarging this list almost indefinitely. 

In connection with the great Derwent Valley scheme, 
a village for 600 men-has been built, and a length of 
seven milés of railway laid to Bamford. There are 
several timber trestle viaducts on the railway, varying in 
height from 40ft. to 70ft. Two reservoirs, the Howden 
and the Derwent, have been commenced ; about one-third 
of the excavation of the former has been taken out, but 
the other has only been begun a month or two. The 
excavated matter is carried away across the valleys by 
aérial cable ways, the cables being 7in. in circumference. 
The spans are 1886ft. and 1525ft. respectively, and the 
cables can each carry loads of six tons. 

Abroad the leading feature, perhaps, is the comple- 
tion of the Assuin Dam. We have described this in 
detail elsewhere. Suffice it to say now that this great 
barrage can hold up an amount of water which would 
be sufficient to provide the 42,000,000 inhabitants of the 
United Kingdom with 42 gallons a day each for a year. For 
Sydney large extension works are in progress. Two sites 
have been chosen for storage reservoirs. One of these, if 
it were formed by a dam 160ft. high, would hold the 
large amount of 22,877,000,000 gallons of water. 
The town of Trangie near Sydney has been provided with 
a regular water supply. There was at one time great 
scarcity of water at Singapore. An impounding reservoir, 
pipe line and service reservoir is being constructed at 
Moulmein in Burmah. As showing the consumption in 
one of the towns in our new possessions, we may say 
that the amount used in Johannesburg during one week 
last February was nearly 6,000,000 gallons. For the 
purpose of filtering water supplies in the Transvaal the 
Government has, so we understand, shipped a large 
quantity of polarite. The town of Rockhampton, 
Australia, is carrying out a water scheme to pro- 
vide 2,400,000 gallons a day at a cost of £110,000, 
the water being carried 22 miles. At Maritzburg a new 
project is in hand entailing two tunnels, one 1000 yards 
and the other 670 yards long, and two storage reservoirs of 












having occurred, owing, it is alleged, to poisoned water, 
The Paris authorities have approved of a scheme for 
utilising the subterranean water in the Val d’Orleans, but 
it will be a year or so before the project is put into 
operation, 


GAS SUPPLY. 


The past year has proved somewhat disappointing 
to the gas industry. The expansion of business 
which was anticipated, as the result of a return to lower 
prices after the period of dear gas engendered by the 
coal famine of 1899-1900, was only very partially realised, 
This comparative stagnation cannot “= attributed to 
competitive influences so justly as to the generally 
equable atmospheric conditions which prevailed during 
the past year, the tendency of the community to restrict 
expenditure wherever feasible as an offset to increased 
taxation, and the spread of more economical modes of 
applying gas for lighting purposes. Nevertheless, it must 
be conceded that in those of the larger towns of the 
country where gas is unwarrantably costly, the effect of 
the competition of the electricity supply undertakings is 
shown in a very marked manner by the statistics of gas 
consumption. The general condition of gas supply 
throughout the country during the year is very fairly 
reflected by the returns of the three large undertakings 
which cater for gas consumers over the bulk of the 
metropolitan area, and we may therefore fitly refer, as in 
former years, to the progress made by these concerns. 

The total quantity of gas sold by the three metropolitan 
companies during the twelve months ended June 30th 
last—the latest date to which statistics are available — 
was a little over 35,000 millions of cubic feet, and repre. 
sented an increase in consumption of nearly 2°50 per 
cent. over that for the preceding twelve months, which, 
however, had been a period of unusual depression in gas 
supply. Actually the consumption did not quite reach 
the total for the corresponding period two years ago. 
The Gas Light and Coke Company is responsible for 
nearly two-thirds of the gas sold by the three concerns, 
and it only secured an increase in sales of 0°84 per cent. 
over the preceding year. During the first half of the 
period under review it obtained 3s. 5d., and during the 
second half 3s., per 1000 cubic feet for gas sold in the 
major part of its area of supply. The Commercial Gas 
Company sold in its restricted area in the East of London 
about one-eighth of the amount of gas sold by the Gas 
Light and Coke Company, but its sales showed an 
increase of 3°18 per cent. over those for the preceding 
twelve months, and the price charged ranged from 2s. 6d. 
to 2s. 8d. per 1000 cubic feet. Finally, the South Metro- 
politan Gas Company sold 11,250 millions of cubic feet 
of gas at 2s. 3d. per 1000 cubic. feet, representing an 
increase in sales of 5°55 per cent. over those for the 
preceding twelve months, in which, however, the 
nominal illuminating power of the gas was two candles 
higher than subsequently. The reduction of illuminating 
power by this company renders its apparently greater 
progress during the year under review not comparable on 
equal terms with that of the other two companies, and 
with its own progress in former years. Disregarding it 
for the nonce, it is obvious that the increase of gas con- 
sumption in the metropolis has not kept pace with the 
increase in population, and that gas is either being 
discarded to a serious extent in favour of electricity, or 
that more economical modes of consuming it are being 
widely adopted. So far as the Gas Light and Coke Com- 
pany is concerned, it may be admitted at once that its 
suicidal policy of continuously charging high prices for 
gas has played directly into the hands of the electricity 
supply undertakings, which have profited immensely 
thereby. Apart, however, from this company, which now 
presents a sorry spectacle, with the prospect of enforced 
reorganisation of its affairs atthe instigation of the London 
County Council in the ensuing parliamentary session, it 
seems that there is reason to believe that more vigorous 
action on the part of the gas undertakings is needed to 
meet the competition of electricity with gas for lighting 
purposes. 

One step in the right direction has been taken first by 
the South Metropolitan Gas Company. This company 
undertook to supply gratis to its consumers, from the 
date when the reduction of the illuminating power of 
its gas from 16 to 14 candles was made, good 
flat-flame burners suitable for the lower quality gas. 
The step had obviously a dual purpose, but it afforded 
many a consumer who regarded his gas-burners as un- 
worthy of the least attention or outlay an opportunity of 
having good ones fitted without trouble or expense to 
him. The Commercial Gas Company similarly will 
supply good flat-flame burners gratis to its consumers 
from New Year’s Day, when it likewise reduces the 
illuminating power of its gas to 14 candles. The move 
is one which should clearly be followed, in consumers 
interests, throughout the country, but it need not be 
associated in all cases with a reduction in the illuminating 
power of the gas supplied, since thereby what is given 
with one hand is in part taken back with the other. But 
it has become a question whether gas undertakings 
should not be prepared, in the face of the competition of 
electric lighting, to go a step further and supply gratis 
incandescent burners, to be kept in good order by them 
on the lowest possible terms. If this were done, a brief 
temporary set-back in the consumption of gas might 
follow in consequence of the economy of gas which in- 
candescent burners effect; but eventually it is believed 
that so much business would be transferred from the 
electricity and oil suppliers to the gas undertakings that 
the latter would benefit immensely. The move initiated 
by the South bec rr Gas Company, and followed 
by the Commercial Gas Company—apart from the 
pr in the quality of the gas—gives the average 
consumer a gain of 50 per cent. in the light he obtains 
from the gas he uses; the further step here mentioned 
would present him with a far more substantial increase 
in light, or a corresponding decrease in consumption. 





8,000,000 and 1,000,000 gallons capacity respectively. 








Brooklyn has had a scare on account of two deaths 
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the Continent have shown during the past year in many 
ways that they are realising none too soon that they can 
best further their own interests by consulting in every 
way those of their consumers. 

The consideration of such questions of policy, which 
are at the present time of vital importance to the gas 
industry, has somewhat overshadowed strictly engineer- 
ing topics in connection with gasworks during the year. 
There have been no striking innovations in plant or 
methods of manufacture, but there has been steady pro- 
gress in the more general introduction of labour-saving 
apparatus, especially for the transport of coal and coke, 
and the charging and drawing of retorts. The two 
technical societies which have shared the allegiance of 
gas engineers for more than a decade have at last agreed 
upon terms of amalgamation, and there will henceforth 
be but one institution to represent the gas engineers of 
this country. This is as it should be, but there is good 
reason to think that the new institution should have 
been less exclusively a gasworks managers’ society than 
it is bound to be under its present rules. 

The gas industry has benefited as a whole by reduc- 
tions during the year in the prices of incandescent 
burners and mantles, and the conditional removal of 
useless and obnoxious restrictions on their general use. 
There has been a certain amount of friction in London 
between the South Metropolitan and Commercial Gas 
companies and the testing authorities, which is reported 
to be culminating in legal proceedings. The Commercial 
Company, by an attempt to escape a penalty for supply- 
ing impure gas on the ground that a Sunday intervened 
between successive testings, has brought upon all the 
London companies the testing of gas on Sundays, which 
would never have been thought necessary but for its 
attitiide in regard to the interpretation of one of its Acts 
of Parliament. A new Act will probably have to be 
framed if the purposeless testing of gas on Sundays is 
not to be perpetuated in London; and in regard to this 
and other details of testing, there is promise of fresh 
legislation in 1903. But we are glad to say that there is 
no immediate prospect of the imposition of a calorific 
test on gas undertakings, nor of the oft-suggested but 
equally futile regulation by law of the proportion of 
carburetted water gas in the gas distributed. 


CHEMISTRY. 


The history of progress in chemistry during the year 
1902 is built up of a number of small events, useful, 
interesting, and important in themselves, but not forming 
together any great novelty, generalisation or departure 
from the recognised paths. Activity in research as to 
the properties of radio-active bodies has continued, but 
though fresh facts have been accumulated it cannot be 
said that any satisfactory explanation of their extra- 
ordinary properties has been formulated. The correct 
lines for investigation are clearly, first, the determination 
of the material or non-material nature of the emanations 
from radio-active bodies ; and, secondly, the isolation of 
the new and unknown substances whose presence confers 
activity on various elements with which they are 
associated. At present the balance of evidence is in 
favour of the emanation being material indeed, but so 
tenuous as to be composed of particles enormously 
smaller than the atom. In two cases the substances 
which are believed to cause the formation of these 
emanations have been obtained in fairly concentrated 
form, if not actually pure. Thus Markwald by the 
electrolysis of a solution of bismuth chloride containing 
polonium has found that the earlier fractions of 
deposited metal are strongly radio-active ; the separation 
can be very simply effected by allowing metallic bismuth 
to remain in contact with a solution of bismuth chloride 
containing polonium. A dark deposit is formed on the 
bismuth, and is extremely active. Sticks of bismuth 
with a coating of polonium are now on the market. 
Madame Curie has succeeded still better in the isolation 
of radium, having obtained about 0:1 gramme of radium 
chloride believed to be pure. The atomic weight of 
radium is 225; its chloride is colourless and spontaneously 
luminous. The extremely small quantities available 
have prevented for the moment a complete investigation 
of the properties of the metal and its salts. 

The discovery of a new element has been announced. 
Austrium, as it is to be called, occurs in orthite from 
Arendal, and is related to indium and gallium ; informa- 
tion concerning its properties is still scanty. 

A great amount of interesting work has been published 
by Moissan. He has particularly concerned himself with 
the investigation of hydrides. In conjunction with 
Smiles, he has obtained a silicon hydride Si,H,, analogous 
to ethane, C,H,. Sodium hydride, NaH and potassium 
hydride KH, are colourless crystalline substances which 
can be directly synthesised from their elements; they 
are notable as reacting directly with CO, to yield 
formates, thus affording a novel instance of the synthesis 
of an organic substance from purely inorganic materials. 
Moissan has also studied the behaviour of lime at its 
melting point. He finds that fused lime may be 
volatilised and condensed in crystals belonging to the 
cubic system, which are without action on polarised 
light. When these are kept out of contact 
with air they disintegrate spontaneously, and the 
fragments are optically active, whence it follows 
that CaO is dimorphous, a conclusion borne out 
by a difference in specific gravity of the two varieties. 
The change is not attended by any great alteration of 
content of energy, as the heats of neutralisation of the 
two forms are substantially identical. Fused lime in 
contact with calcium carbide yields calcium and carbon 
monoxide, a matter of interest because Willson’s original 
experiment which actually produced calcium carbide was 
designed to reduce lime to metallic calcium. Apropos of 
this it may be noted that the Willson patents for the 
production of calcium carbide have been upset in this 
country, and that the appeal from this decision has 
failed. Should this result be confirmed in the House o! 





Lords, as seems likely, the manufacture will be free as 
far as the fundamental reaction of heating together 
lime and carbon in the electric furnace is concerned. A 
great increase in the industry may be expected wherever 
cheap power in the form of blast furnace or coke oven 
gases is available. The list of Moissan’s intellectual 
output for the year may be closed by reference to the 
preparation of tantalum. He has obtained this rare and 
refractory metal by fusing pure tantalic acid with carbon 
in the electric furnace. The best samples obtained were 
brilliantly metallic with a cry talline fracture, and con- 
tained only a small proportion of carbon—viz., from 0°5 to 
2°5 percent. The metal has a specific gravity of 12°79, 
and reacts readily with oxygen, fluorine, chlorin, and 
bromine. As might be expected from its general 
chemical behaviour, it resembles the non-metals in many 
respects. 

Other isolated but interesting facts are the determina- 
tion of the melting point of chromium by Lewis, who, 
working with a sample containing 98°63 per cent. Cr., 
found the fusing point to be 1515 deg. Cent. ( = 2759 deg. 
Fah. which is a good deal lower than the values pre- 
viously received; the observation by Lebeau that the 
cementation of iron, nickel, and cobalt can be accom- 
plished by silicon at a temperature well below the fusing 
point of the metals ; the preparation of pure ozone by 
Ladenburg by its liquefaction from ozonised air and the 
confirmation of its formula O;, and the isolation of 
calcium in well-fused metallic masses approximately pure 
by the electrolysis of its haloid salts. A few years ago 
all these results would have been hailed as chemical 
triumphs of great magnitude. Probably now only those 
who have struggled with experimental difficulties in such 
researches realise what triumphs they are; yet they are 
accepted almost as matters of course, because the 
chemist of the day is vastly better equipped both in 
knowledge and appliances than his predecessor. It is 
scarcely too much to say that now if a reaction is known 
to be chemically possible it can be accomplished, given 
sufficient expenditure of work and money. 

But while these humdrum ploddings are proceeding, 
more dashing exploits are chronicled by a discriminating 
Press. It has been announced that an inventor in Cleve- 
land has obtained a new gas from the air which has 
unusually energetic properties. A quantity so small as 
to be negligible in weight and bulk compared with the 
burthen of the vessel, will propel an Atlantic liner at 
surprising velocity, and, naturally, at an insignificant 
cost. With touching confidence and a _ considerable 
knowledge of human nature, the fortunate discoverer 
will allow full investigation by any opulent and unqualified 
person; no expert need apply, presumably lest his énvy 
bias his judgment. The man who lightly dismisses the 
isolation of radium as a triviality unworthy of serious 
consideration may feel the attraction of a novelty of so 
practical a character. 

The past year has not been rich in novel applications of 
chemistry to industrial needs. The various modern 
processes which are supplementing or displacing older 
methods, continue to advance and flourish. Sulphuric 
acid made by the contact method is no longer a novelty ; 
artificial indigo is so firmly established that even the 
Indian grower has awakened—too late. We, in common 
with other technical journals, have been telling him for a 
decade or so that sluggish self-complacency is not the 
best attitude when sharp competition is imminent; his 
present appreciation of this simple truth, though in- 
dicating that he possessed after all some latent intelli- 
gence, scarcely affects the situation to his advantage; he 
is doomed, and deserves it. 

There is still sufficient demand for sodium, chiefly for 
the manufacture of cyanide, to stimulate invention, and 
a process has been worked out by Darling for its prepara- 
tion by the electrolysis of the nitrate ; by this method the 
anode products — oxides of nitrogen—are turned to account 
for the manufacture of nitric acid and an advantage 
secured over the established Castner process in which 
the raw material is caustic soda. The application of rare 
earths for illumination stands much where it did, the 
standard thorium-cerium mixture being generally em- 
ployed; but a considerable change has occurred in the 
commercial aspect of the industry by the enormous 
decrease in royalty which the Welsbach Company has 
thought well to accept, much to the benefit of the gas 
companies and the humble consumer. 

In educational polemics there has been a welcome 
rest; all the reformers have attacked science training at 
large, and especially the training of the engineer, who, if 
the result is commensurate with the heat generated in 
the process, ought to be sent out trained to such a pitch 
as to be useless except as an intellectual prodigy—about 
as effective as a “ strong man” in a street row. With 
attention thus happily diverted from him the budding 
chemist can proceed with a tranquil mind to work out 
his own educational salvation. If his teachers will instil 
into him the spirit of true inquiry and of accuracy of 
thought and method, he will not be long in absorbing 
facts and practical knowledge when he comes to play his 
part in the world, where judgment is apt to be based 
rather on a man’s merits than on his pretensions. He 
may be encouraged; there is room enough if the merit is 
there. 


WAR MATERIAL. 


During the past year no improvements of importance 
in armour-plate manufacture have been recorded. With 
one exception, all naval Powers continue to use for the 
bulk of their requirements the nickel-chrome steel plates 
specially treated, which were introduced some six years 
ago by the firm of Fried Krupp, of Essen. The exception 
is France, where a steel of somewhat similar character, 
but differently treated—introduced by the firm of 
Chatillon Commentry, and said to give as good ballistic 
results as the Krupp process steel—is employed. 

Face-hardening by cementation, followed by chilling, 
is universal. The ingots are made in open-hearth 
furnaces with either acid or basic linings, and the forging 





is done in some places by the rolling mill alone, in others 
by the hydraulic press alone, and in others, again, by a 
combination of pressing and rolling. The particular 
method of cementation is also immaterial, it being as 
often effected by keeping illuminating gas in contact 
with the heated plate as by the solid carbon method 
patented by the late Mr. Harvey. In all cases the 
endeavour is to get the hardest possible face in com- 
bination with the toughest possible back, the former 
being obtained by super-carburising, followed by chilling, 
and the latter by the selection of a suitable composition 
for the steel, and subjecting it to proper treatment. 
For armour of less than about 4in. thick, however— 
or of any thickness, with exceptionally great curvature— 
the usual methods of combining hard face and tough 
back present too great difficulty in execution, so that for 
plates of this class the glass hard face is dispensed with, 
and a simple nickel steel treated so as to be tough 
throughout is the material commonly employed. Against 
projectiles of 4in. calibre and upwards, with naked points, 
the hard face of modern armour adds very substantially 
to its resisting power, since, although the face of the 
armour can never be so hard as the point of the projectile, 
the latter is delicate and easily broken when unsupported 
laterally, as at the moment of first impact. This delicacy 
decreases with the calibre, so that small projectiles, such 
as the 6-pounders and 12-pounders for example, seem to 
be little affected by a hard face. From this it would 
appear that armour intended to be proof only against the 
very small calibres might as well be tough throughout. 
Experiment has endorsed this view in the case of shot 
striking normally, but it would be instructive to deter- 
mine whether a hard face to thin plates is not valuable 
against oblique attack. Such plates, it is understood, 
could be made if called for, say one inch thick, or less, 
for torpedo boat decks. 

In the case of larger projectiles the lateral weakness of 
the point is now being met by attaching to it a cap 
whose function is to give at the moment of impact the 
lateral support that the walls of the indent in the armour 
afford as soon as the shot has made good its entry. It 
is interesting to note in this connection that a glass-hard 
face can be actually indented without splintering with a 
first class punch, if the latter is furnished with a little 
cap, say, of boiler plate. The idea of capping projectiles 
was first hit upon at Shoeburyness many years ago, but 
it was long held that the liability of the cap to come off, 
the extra resistance it offered to flight through the air, 
its presumed interference with accuracy of shooting, and 
its doubtful utility on oblique impact, were disadvantages 
that outweighed its merits. 

The Russians in 1894 were the first to give practical 
effect to the opposite of this view, and since then im- 
provements in the caps and their method of attachment 
have minimised their disadvantages and caused their 
value to be recognised by all nations as a means of 
increasing the offensive power of artillery against 
armour. As an example of the assistance to perforation 
afforded by the use of a cap, it may be roughly stated 
that a capped 6in. projectile of 1001b. may be expected 
to perforate a 6in. Krupp process plate at under 1900 foot- 
seconds, while, uncapped, it would be stopped by the 
same plate up to about 2200 foot-seconds, and this latter 
velocity would carry it, if capped, through at least an 8in. 
plate of the same quality. 

A comparison of the results obtained by capped and 
uncapped projectiles against Messrs. Vickers’ 12in. plate 
in May last—of which trial we give illustrations and par- 
ticulars on page 23 of this issue—puts quite beyond 
doubt the fact that a cap enables a projectile to retain its 
point on impact with a hard face, and so to get the in- 
creased penetrative effects that its ogival pointed form 
is designed to give. Ofthe two 6in. rounds fired with- 
out caps each had a calculated perforation of about 
23}in. of wroughtiron, but the shots’ points were pulverised 
against the face- of the plate, and they achieved 
only a trifling amount of penetration, while the 
two capped 6in. projectiles, having substantially 
the same calculated perforating power, traversed the 
whole thickness of the plate, one being broken up and 
one apparently entire. The 7°5in. capped round hada 
calculated perforating power of 24in. wrought iron, and, 
judging from the 6in. results, this might have been ex- 
pected to get through ; but increase of calibre in a pro- 
jectile is usually attended by decrease of strength, and so, 
though the cap served its purpose in this case, as in the 
others, of preventing the pulverisation of the point at the 
first instant of impact, a general collapse of the shell 
took place too early to allow it to conquer completely the 
plate at the stated velocity. A very good plate of this 
class and thickness, such as the one in question, might 
have a figure of merit of, say, 2°4—that is, it might just 
stop an uncapped shot calculated to just perforate 
wrought iron 2°4 times thicker. This means that the 
striking velocity of the uncapped rounds might have been 
increased to over 3200 foot-seconds before they con- 
quered the plate, and yet, with the cap, about 2800 foot- 
seconds sufficed. In other words, the cap was worth 
about as much as 400 foot-seconds extra velocity. 

The importance of the cap, however, must not be over- 
rated, since the great desideratum from the point of 
view of the attack is to cause shells containing high 
explosives to perforate intact an enemy’s armour and 
then to burst inside it, while it does not appear to have 
been clearly demonstrated by experiment that a cap will 
enable this to be done. Cap experiments are usually 
made with shells loaded with salt, and not with an 
explosive, and it is not safe to infer that because a shell 
containing salt can be forced intact through an armour 
plate, that the result would be the same if the salt were 
replaced by lyddite, which would probably detonate at 
the instant of first impact, and prevent any substantial 
penetration of the projectile at all. Moreover, if the shell 
containing lyddite could be got intact through the 
armour, it would then require to be burst by a very special 
delay-action fuse. Such a fuse may be in existence, and 
some means of preventing the high explosive from 
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detonating prematurely may have been discovered, but, 
if not, all that can be expected from a cap is that it will 
enable a non-explosive projectile to perforate armour that 
would otherwise be proof against it. This naturally 
would be far more desirable from the attackers’ point of 
view than no perforation at all, so it must be conceded 
that the cap system deserves the closest study and most 
exhaustive experiment. Our own Admiralty have made 
many experiments to determine the practical value of 
caps, and the experience thus gained has had its due 
influence on the regulations of the service. Against soft 
armour, of course, the cap is not only useless but, pro 
tanto, obstructive, and, in any case, its utility diminishes 
rapidly with obliquity after the angle of impact exceeds 
about 20 deg. with the normal. 

For the attachment of the cap to the shell’s point 
various methods are in use. The Johnson cap, for 
instance, is pressed into a continuous groove made round 
the nose of the projectile, while Hadfield uses a project- 
ing rib or a series of shallow depressions instead of the 
groove. 

It seems to be becoming more generally recognised 
that ships with unarmoured ends are at a great disad- 
vantage, and a compiete belt from end to end will pro- 
bably be the rule in battleship design pending further 
developments. 

We would draw attention to what appears to us a 
danger in the practice which has generally prevailed, in 
this country at least, of testing only armour for resistance 
to perforation, and not armoured structures for resistance 
to deformation. The number of guns protected by case- 
mates on British ships is very large, and no doubt those 
guns and mountings are as well protected from the 
actual contact of projectiles as the allotted weight of 
armour permits; but the clearances between the inside 
of the casemates and the mountings are very small, and 
it is not certain that a blow much less severe than neces- 
sary for perforation would not deform the structure suf- 
ficiently to jam the gun and effectually put it out of 
action. The casemate wings also, which are supported 
only by one of their edges, as by a rigid steel hinge, 
would be likely to shift considerably with quite a slight 
blow, and if they then got in the way of the gunit would 
even be preferable that their attachment should be pur- 
posely much weaker, that they might, if not carried com- 
pletely away, be easily removed by the crew of the gun. 

Barbettes with small clearances may be equally a 
fallacious protection, and we think it should be a rule 
that where clearances are not obviously ample their 
sufficiency should be tested by actual firing against the 
structure itself. No doubt this would be expensive, but, 
if our apprehensions are well founded, the information 
obtained would be cheap at any price. 

It is to be noted that nickel has of late years become 
an almost indispensable ingredient of steel for armour of 
all classes. It is also much used abroad, and probably 
soon will be in this country, for gun steel, and altogether 
its importance for war material has necessitated the 
taking of steps to ensure that supplies of it should be 
forthcoming in time of war. To this end all British 
armour-plate making firms have locked up a large 
amount of capital in stocks of nickel; and though New 
Caledonia practically supplies the world at present with 
nickel ore proper, Canada fortunately produces large 
quantities of copper ore rich in nickel, which experiment 
has shown can be smelted and refined to produce, though 
at a somewhat enhanced price, a metallic nickel suitable 
for armour-plate steel. So much of our raw material for 
war purposes comes from over sea, that even if the United 
Kingdom were completely self-contained in the matter 
of food supply, command of the sea would still be neces- 
sary to our continued existence as a nation. 

Concerning guns there is really nothing new to record. 
The evil of scoring continues, and it is not improbable 
that cordite will have to be abandoned on this ground in 
favour of some of its rivals. We have recently said all 
that can be said for the moment about developments in 
the construction of torpedoes. 


METALLURGY. 


Although the past year has not been marked by any 
prominent departure in metallurgical practice, either in 
the direction of the discovery of new processes or very 
substantial modification of older ones, much activity has 
been apparent in the improvement and augmentation in 
size of plant and appliances for the purpose of obtaining 
increased output from single units. This is especially 
the case in works making pig iron, where, following the 
example of the United States, blast furnaces have been 
and are being rebuilt, both in this country and on the 
Continent, with largely increased blowing and stove 
power; and the 100ft. stack, which proved a very decided 
failure on its first appearance in the North of England 
about thirty years ago, has since reappeared even with 
somewhat augmented dimensions, on both sides of the 
Atlantic, the maximum capacity being brought up to 
about 500 tons daily, which however in some cases in 
America has according to Birkinbine, been raised to 
800 tons by a “ spurt,” or as much as the whole year's 
make of the cold blast charcoal furnaces of the year 
1850. It seems likely, however, that the limit of size has 
been reached, as the make of iron and the saving in fuel 
have not been proportionately increased in furnaces 100ft. 
by 23ft. over those of 90ft. by 20ft., and it is likely 
that the 1000-ton furnace at one time spoken of will 
remain an unrealised possibility for some time to come. 
At present a make of 300 to 400 tons seems to be fairly 
suitable for large European furnaces. The automatic 


charging arrangements necessitated by such large furnaces 
are also not without their drawbacks, especially in the 
increase of dust from the crushing of coke and friable 
ores due to the rough handling that the materials receive 
in the large self-lifting skips that have replaced the older 
charging barrows. The actual loss of iron by projection 
of finely-divided ore in the waste gases owing to rapid 


driving and increased blast pressure, is quite noticeable, 
and has in some instances been found to range from 3 to 
8 per cent. of the iron in the ore charged, the loss being 
greatest with rich and friable material, such as pyrites 
residues and calcined spathic ores. The first self-charg- 
ing furnace in the Furness district, erected by Mr. Axel 
Sahlin, has been at work for some time, making an 
average of 238 tons of low silicon Bessemer iron daily 
from 42 per cent. ore mixtures upon a coke consumption 
of 18-8 cwt. per ton, and numerous other furnaces for 
large makes are in course of construction both in Cleve- 
land and South Wales. 

In connection with the working of large furnaces, 
especially with the growing use of the waste gases for 
power purposes, ample blowing and heating power for 
blast are principal necessities, from 3000 to 4000 horse- 
power in blast engines, and four of the largest size Cowper 
stoves being required for each stack. Regularity in 
blast temperature, rather than an extreme heat, is a 
matter of great importance, and a useful auxiliary has 
been supplied for this purpose in the Gjers and Harrison 
equaliser, which has, however, only been adopted as yet 
at one establishment, where it has done good service for 
nearly two years. The whole question of blast furnace 
equipment has been so lately treated in our columns by 
Mr. Stevenson that it will not be necessary to go into 
further detail here. It may, however, be noticed that 
while America and Great Britain remain faithful to the 
free-standing, iron-cased, tower-like furnace as originally 
designed in Cleveland, new furnaces on the continent of 
Europe are almost invariably built with permanent iron 
seaffoldings, which carry the gas-collecting tubes and 
charging arrangements at the furnace top. 

The phenomenal progress of the blast furnace gas 
engine on the Continent still continues, the most notable 
examples being found in the different works visited by the 
members of the Iron and Steel Institute at and after the 
Diisseldorf meeting in Westphalia, Luxemburg, and Han- 
over. The question of dust cleaning seems to be fairly 
satisfactorily settled, the Cockerill system of fans with 
water injection being largely used. The Delamare- 
Deboutteville Cockerill engine, adapted for blowing 
purposes, is making its way into the principal iron- 
making regions of the world, and a fine engine of this 
class, of 650 to 750 horse-power, has recently been put to 
work at Cargo Fleet in Cleveland, the gas consumption 
being at the rate of about 140 cubic feet per horse-power 
hour, and by putting in a second power cylinder the 
standard 600 horse-power of this engine has been 
doubled. An example of this construction was seen at 
Vélklingen Works on the Saarbrucken excursion. In the 
application of the gas engine to rolling mills using 
electric generators and motors as intermediaries for the 
transfer of the power, considerable progress has lately 
been made, and it is hoped that the problem of direct 
driving may soon be solved. 

The Talbot continuous process of steel making in the 
rocking open-hearth furnace has as yet only been adopted 
at Frodingham, where an output of 600 tons per week is 
currently obtained from a single furnace, using highly 
phosphoric Bessemer pig, but several plants with furnaces 
of very large size are under construction at the present 
time. The 50-ton open-hearth furnace seems to be re- 
garded as the most convenient unit in British steelworks. 

Among the papers contributed to the last meeting of 
the Iron and Steel Institute great interest was excited by 
that of M. Harmet, of Saint Etienne, on his method of 
producing sound steel ingots by forcing the ingot during 
the period of solidification into the narrower space at the 
upper part of the mould by pressure applied from below; 
thereby the formation of hollows and cracks at the top is 
completely prevented. This was first shown at Paris 
in 1900, when the process attracted considerable atten- 
tion, the ingots, however, being but small; but it has 
since been considerably developed, and a press for apply- 
ing it to large ingots has been constructed by Messrs. 
Beaidmore and Co. at Glasgow for use in armour plate 
making. The saving effected by the process is said to be 
very considerable, the waste of cutting off the ingot 
being reduced from 25 to about 5 per cent. 

Among the accessory processes tending to lighten the 
smelter’s labour or to provide him with suitably enriched 
material for furnace use, those depending upon magnetic 
separation are extending in use. By proportioning the 
intensity of the field to the magnetic susceptibility of the 
different constituent minerals it is now possible to 
extract hematite and ferrous compounds from siliceous 
waste, whereas in the earlier form of magnetic separators 
magnetite alone was saved. The Edison system of 
magnetic separation, combined with a process for 
briquetting the finely-powdered ore into a compact form 
for smelting, is now in process of development on a very 
large scale at Dunderland, in Norway; and the Wetherill 
process, which is specially adapted for feebly magnetic 
minerals, has been very successful in the Rhenish lead 
and zinc mines in the separation of zinc blende from 
spathic iron ore without previous calcination, as well as 
in the cleansing of tin ore concentrates from wolfram, 
both minerals being obtained in a nearly pure condition, 
the latter application having been made in Spain and in 
eastern Cornwall. The largest use of the Wetherill 
process has, however, been made probably at Frank- 
lin, in New Jersey, for separating TFranklinite 
from zine oxide and silicate, in the curious mineral 
mixture that occurs in enormous masses at that place, 
and nowhere else in the world. About 180,000 tons have 
been treated in a year on a plant of a capacity of 1600 
tons per day, having seventeen magnetic separators, each 
with three pairs of magnets. Another novel process of 
mineral separation, that of Elmore, depending upon the 
adhesive power of heavy mineral oil to pyritic minerals, 
whereby they may be rendered artificially buoyant and 
floated to the surface of water while the earthy waste 
subsides, which we illustrated in a recent issue, has been 
very successfully operated in North Wales, where other 
plants, as well as in the neighbourhood of St. Agnes, 





Cornwall, are in process of erection. 
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LAUNCHES AND TRIAL TRIPS. 





OaNnFa, twin-screw steamer; built by, D. and W. Hender- 
son and Co., Limited, Glasgow ; to the order of, the China Mutual 
Steam Navigation Company; dimensions, 480ft., 58ft., by 
35ft. 10in.; to carry, 11,500 tons deadweight ; engines, tripie- 
expansion, 23in., 384in., 65jin., by 48in., pressure 200 Ib. ; con 
structed by, builders ; a mean speed of over 15 knots was attained ; 
trial trip, December 20th. 

STEEL screw steamer ; buiit by, D. and W. Henderson and ('o , 
Limited ; to the order of, the Anchor }.ine; dimensions, 470ft., 
55ft., by 33ft.; to carry a deadweight of 9500 tons; engines, 
triple-expansion, 294in., 47in., 78in.,\,.by’54in., pressure 180 Ib.; 
accommodation is provided for sixty first-class passengers ; launch, 
December 26th. 

ARDOE, steamship; built by, R. and W. Hawthorn, Leslie and 
Co., Limited, Hebburn; to the order of, the Adam Steamship 
Company, Limited ; dimensions, 315ft., 43ft., by 23ft. ; to carry, 
4000 tons on alight draught; engines, triple-expansion, 22in., 
36in., 58in., by 39in., pressure 160 Ib.; constructed by, North- 
Eastern Marine Engineering Company, Limited; trial trip, 
recently, 

Norp III., steel screw passenger steamer ; built by, Sir Raylton 
Dixon and Co., Limited ; to the order of, Angfartygs Aktiebolaget 
Nord, of Helsingfors; dimensions, 250ft., 35ft., by 22ft. 6in.; to 
carry a deadweight of 1250 tons ; engines, triple-expansion, 22in., 
35in., 59in., by 39in., pressure, 180 |b.; constructed by, Richard- 
sons, Westgarth and Co., Limited ; launch, December 29th. 








ALMANACS, DIARIES, &c. 





Tue Rugby Portland Cement Company, of Rugby, has issued 
its usual substantial wall calendar of geological interest. The 
Hunslet Engine Company, Limited, Leeds, and Mr. Jobn Ether- 
ington, of 39, King William-street, London, have also published 
wall calendars of the block type. | The block calendar which has 
reached us from Henry Simon, Limited, Manchester, with good 
wishes for the new year, is quite up to those of former years in its 
apt and appropriate quotations and its large date figures. Head, 
Wrightson and Co., Limited, Thornaby and Stockton-on-Tees, 
have also sent out their usual wall calendar, in which is incor- 
porated an illustration of the winding gear of a colliery. 
Bl.tting pads have been issued by the Hart Accumulator Com- 
ny, Limited, Stratford, London, E., and the Electrical Power 
torage Company, Limited, 4, Great Winchester-street, London. 
The latter has combined with itZ7a useful diary and note-book, 
quite an admirable feature. The Willesden Paper and Canvas 
Company sends a wall calendar of the tear-off daily pattern, and 
the General Electric Company, Limited, bas issued a wall calendar 
cut out to represent the Angold arc lamp, the date slips being the 
same shape as the globe. From John Rogerson and Co., Limited, 
Wolsingham, we have received a wall calendar of similar character 
to that which is issued annually by this firm. It is of the monthly 
tear-off pattern. 








Deer WELL Bores.—Some two years ago the Wallasey Urban 
District Council—which supplies water not only to Wallasey itself, 
but also to Seacombe, Liscard, New Brighton, and Egremont, 
with a total population approaching 60,000 inhabitants—found it 
necessary to augment their sources of oeny: They accordingly, 
in July, 1900, placed a contract with Mather and Platt, Limited, 
for two deep bore holes, which were successfully completed by 
June, 1901. Each bore hole starts with a diameter of 33in, at the 
top, and finishes with 15}in. at the bottom, which in one case is 
903ft. from the surface, and in the other 810ft. The 903ft. were 
bored in 110 working days, givifg an average rate of sinking of 
8-2ft. per day ; the bore was almost entirely through red sandstone 
rock, These two bore holes yield 2} million gallons per day ; but 
to serve as a stand-by the Urban District Council has determined to 
carry to greater depths an existing well, 12ft. in diameter and 166ft. 
deep, in which two pumps are at work side by side. For this purpose 
another contract has been placed with Mather and Platt, Limited, 
for two new bore holes, to commence at the bottom of the well, 
and both to be carried down for 150ft. at a diameter of >. 

er 





Here, at a depth of 316ft., one bore hole will stop, but the ot 

will be continued 300ft. at a diameter of 20in., and yet another 
200ft. at a diameter of 15in.; making a total depth of 650ft. from 
the well bottom, or 816ft. from ground level. A feature of the 
contract is that only one of the TT in the well is to be — 
at a time, and special arrangements have therefore been made. to 
secure the continuous availability of the other during the boring 





operations. 


Modern Workshop Hints: Describing Usual and Rapid Ways of 
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VICTORIAN RAILWAYS. 


ALTHOUGH drastic economies have been in operation for | 


some considerable time past on the Victorian railways since 
the new Parliament has been elected, 
Railways has practically taken the management out of the 
hands of the railway administrators, and effecting a retrench- 
ment-run-mad policy that will tend to place the railways ina 
worse condition than that previously held. 

For the object of reducing expenditure, the train mileage is 
being cut down to such a degree that must jeopardise the 
earning power of the lines. The employés have all undergone 
a percentage reduction in their salaries and wages, annual 
leave reduced, all privilege passes stopped, overtime allowances 
reduced, and luggage porters’ wages stopped, their remunera- 
tion to be obtained from ‘‘ tips ’’ from passengers. The latest 
proposal that the Minister has advocated is that salaried 


officers should be put on short tims, as is the case of the | 


workmen in the shops. 


The Government are advertising for a commissioner or | 


general manager for the railways, tut it is well to warn any 
intending applicant that while present conditions prevail, 
no man, however efficient, would have opportunities of 
showing his ability, asthe position would simply be nominal. 

It goes without saying that great dissatisfaction exists 
throughout the service, and calls to mind the want of the 
esprit de corps among the staff, through similar tactics at 
the time Mr. Mathieson took over the commissionership, 
when one of his first acts of management was to remove the 
reductions which had then taken place in the wages of the 
employés. 

The annual report of the Victorian railways for the past 
year has just been published, and shows a debit balance of 
£163,226, after paying working expenses and interest, as 
against £80,808 for the previous year. During the year four 
new lines were opened for traffic, aggregating 643 miles, 
bringing the total mileage up to 3318}. The total revenue 
for the year amounted to £3,367,843; the pernicious system 
of unduly inflating the revenue by the amount of any loss 
incurred through the cheap rates in the carriage of grain and 
coal, which is recouped by Parliament in the Appropriation 
Act, is still in operation, the amount this year representing 
£75,000 for the carriage of grain, and £9363 for the carriage 
of Victorian coal—therefore the revenue shows £84,363 more 
than what the railways have actually earned. 

A book-keeping system has also been in vogue for the past 
few years, which can only be looked upon as an evasion to 
charge the just cost of renewals to working expenses each year. 
An Act was passed providing special funds from loans for 
railway works and rolling stock, to be recouped from working 
expenses, in yearly instalments extending over a number of 
years. Up to June, 1902, a total sum of £202,914 4s. 9d. has 
been spent for re-laying lines and renewal of rolling stock, 
towards which only £58,000 has been met out of working 
expenses towards the liquidation of the loan, and before the 
full amount is met far heavier amounts will be required to 
meet the renewals necessary, that have been allowed to fall 
behind. 

It has been reported that each successive Government for 
many years past has requested the railway authorities to 
reduce the estimates of the department to the lowest point 
compatible with safe working and traftic requirements. The 
acting commissioner now states that the time has now 
arrived when it is absolutely necessary to provide for deferred 
renewals and replacements of way and rolling stock, and 


the Minister for | 


| CAPPED AND UNCAPPED PROJ ECTILES. | 





On this and the next page three illustrations of a 12in. | 


| Vicker’s armour plate, showing the effect of the impact of | 
capped and uncapped projectiles are given. This test was 
| made at the Eskmeals range on May 9th and 23rd, 1902. | 
The particulars are given below. 


on impact. Consolidated dust lodged in plate. Depth of 
indentation estimated at 3in. This round struck nearly 
opposite one of the plate bolts, where the plate was pre- 
sumably weakened. A faint bulge is discernible in the back 
of the plate. 

Elsewhere in this issue we have made some comments on 
this trial, which illustrates most clearly the support a cap 
affords to a projectile’s point at the infinitely brief moment 





FRONT OF VICKERS’ 12-INCH PLATE 


Plate.—10ft. by 74{t. by 11} #in. 

Round 1.—Johnson 6in. A.P. capped shot, weighing 105 Ib., | 
struck with £799 foot-seconds velocity. Striking energy, 
5705 foot-tons. Plate completely perforated, projectile | 
broken up. 

Round 2,—Johnson 6in. A.P. uncapped shot, weighing 
100 lb., struck with 2820 foot-seconds velocity. Striking | 
energy, 5513 foot-tons. Point of projectile pulverised on | 
impact. Consolidated dust lodged in plate. Depth of | 
indentation in plate about 3in. Faint bulge produced in | 
back of plate, and corresponding mark in backing, as shown 
in the illustrations. 

Round 3.—Johnson 7-5in. A.P. capped shell, weighing 
2051b., struck with 2444 foot-seconds velocity. Striking | 











BACKING OF VICKERS’ 12-INCH PLATE 


publishes minutes from the engineer for existing lines, and 
the chief mechanical engineer, directing attention to these 
Imperative requirements. All these results can be put down 
= the active political interference with the expert adminis- 
rators, 








Ir is proposed to use currents of electricity of high 
frequency and high potential in place of anesthetics for operations 
on the teeth. Tests have been made by M. M. L. R. Regnier and H. 
Didsbury employing a d’Arsonval or Tesla apparatus with Oudin’s 
resonator. One pole is connected to an electrode moulded to fit the 
tooth, and lined with wet asbestcs to counteract any heating effect 
on the tooth itself. Five minutes suffices to render insensible a 


tooth with a single fang. Molar teeth and those with several fangs | 
If there is pericstitis or inflammation of the’root | 


require longer. 
the process is le-s successful, and further study of these is called for. 











energy, 8492 foot-tons. Projectile broken up, but point not | 
pulverised on impact, and probably not deformed, as a feeler | 
could be inserted round it in many places for Tin., and after 
the next two rounds for 11#in., showing the depth of penetra- 
tion to be not less than the latter figure. The portion of pro- 
jectile remaining in the plate included 2in. of the core, in 
which some pulverised steel from posterior portions was con- 
solidated and moulded to the contour of the core. 

Round 4,—6in. A.P. shot fitted with Johnson cap, and 
weighing 1054 lb., struck with 2786 foot-seconds velocity. 
Striking energy, 5676 foot-tons. Plate practically perforated ; | 
the shot, apparently intact, lodging with its base Yin. in from 
the face of the plate. 

Round 5.—6in. standard Firth A.P. shot, without cap, 
weighing 100 lb, struck with 2827 foot-seconds velocity. 
Striking energy, 5542 foot-tons. Point of projectile pulverised 


| to deal with. 


| and straw tempering colours ? 


of first impact, when alone the hard face has a chance to 
destroy it. In all the three capped rounds the shot’s point 
was preserved. In both the uncapped rounds it was destroyed. 
This destruction of the point is quite sufficient to account, 
and, in our opinion, is alone accountable for the inferior 
results obtained by the uncapped rounds. We have heard it 
suggested that the cap acts asa lubricant, but if that were 
its function it should assist a shot against a non-hard-faced 

late as well as against a hard-faced one, which power does 
not appear to be claimed for it. 

The plate here illustrated was undoubtedly an excellent 
one. It had no cracks, and subsequently to the trial 
described it was subjected to the attack of a 12in. gun, and 
stood from first to last a total energy of 66,843 foot-tons, or 
891 foot-tons per square foot of its surface, which is possibly 
a record. 

It will be noticed that in describing the results of rounds 
2, 3, and 5, we have used the expression ‘‘ consolidated dust 
lodged,’’ instead of the more usual phrase ‘‘ the point of shot 
remained fused in plate.’’ The term “fused’’ as applied to 
a pulverised shot point is so commonly employed, and yet is 
so difficult to justify, that it may be worth while to point 
out our reasons for holding it to be altogether inapplicable. 
It is true that we have to account for a complete change of 


| form in a piece of steel which we know is of a quality quite 
| incapable of being forged, without crumbling to pieces, at any- 
| thing below a red heat. 


The acceptance of a moulded form 
also, as in the case of the piece found moulded to the shape 
of the projectile core in Rourd 3 of this trial, seems to 


| imply that the moulding took place when the fragment 
| was-in a plastic state, and so it is not difficult to understand 
| how the idea of fusion suggested itself, and, for want of 


analytical examination, became currently accepted as 
explaining the facts. Now, what momentary temperature is 
set up on the collision of the shot with the plate no one can 
say, but however high it may be, the speed of heat conduction 


| is very limited, and high temperature could hardly have more 


than a skin-deep cffect in the brief instant available. To 
illustrate this, suppose a lump of steel of 41b. or 5b. 
weight were to be plunged into and withdrawn from a 
bath of molten steel with the greatest-practicable speed ; 
would it be fused? Certainly not; and yet it would have 
been expcsed to an approximate temperature of 3000 deg. 
Fah. for perhaps 1000 times longer than the instant we have 
Of the shot-metal that escapes sideways from 
the point of impact do we find traces of splashes as of 
molten spray? Never; but we find innumerable tiny marks 
as of fine shot or dust. Is not the lump of shot-steel 
imbedded in the plate commonly ornamented with the blue 
Yet we know that a tempe- 
rature of over about 600 deg. Fah. would infallibly obliterate 
these, and they do not recur on cooling. Is the heat of the 
embedded lump ever so great when the range party examines 


| it, that it is conceivable it was liquid a minute or so pre- 


viously? Every indication, on the other hand, points to the 


| steel having undergone pulverisation and not fusion, and as 


all grains of the steel-powder that failed to escape laterally 
were under great pressure and chemically clean—there being 
no time for oxidation—during the period of the collision, it 
would follow that those grains would be found re-consolidated 
into a new solid lump, whose shape would be a replica of the 
contours of its environment at the moment the pressure ceased. 
‘‘ Fused to the plate’’ is an even looser expression than 
‘¢fused,’’ since almost invariably the shot-lump has no 
attachment at all to the plate, but often drops out from the 
shock of further rounds, or may be detached entire by break- 
ing the plate, say, in a bending press. The reason for this is 
clear. The outer surfaces of shot and plate are not chemically 
clean,and the coating of oxide on them effectually prevents a 
general union of shot and plate metal. Occasionally spots of 
fresh fractured steel of both projectile and plate find a contact 
during the collision period, and then the lump of shot steel 
remains attached at such spots tothe plate, and requires to be 
prized off with a crowbar ; but the more general case, as we 





THE ENGINEER 





Jan. 2. 1903 














BACK CF VICKE 


is bcoken through the point of impact—an experiment that 
has been repeatedly carried out. 








THE INSTITUTION OF CIVIL ENGINEERS. 


Av a meeting of studeats on Friday, December 19th, 1902, Mr. 
H. R. J. Burstail, M. Inst. C.E., in the chair, a paper on “‘ Elec- 
tricity Supply from Double-current Generators,” by P. R. Wray, 
Stud. Inst. C.E., was read and discussed. The following is an 
abstract of the paper. 

In the design of an electric power station for a general supply, 
the following three considerations must be kept well in view when 
deciding upon the system to be adopted :—(1) The relative amount 
of copper required by each system, both in the feeders and in the 
distributors. (2) The necessity of obtaining a high plant load 
factor, as it is only when this condition is fulfilled that electricity 
can be generated cheaply. (3) Where the current is being used 
chiefly for lighting purposes, however variable the demand may be, 
the voltage at the consumers’ terminals must be kept practically 
constant. 

In general, it will be found that the low-pressure direct-current 
system affords the best solution of the problem, if the area to be 
dealt with is small and compact. This is principally due to the 
economies obtained through the use of a storage battery. The 
radius over which such a system is capable of supplying current 
economically is, however, very limited. Now-a-daysa generating 
station must be designed to give a supply over the whole of a 
district, and not simply to meet the requirements of the central 
business portion. Hence, in addition to the low-tension current 
for direct distribution, it will be found necessary to generate high- 


tension current—preferably three-phase alternating current—to | 


supply those arts of the district more than about a mile from the 
power station, either through the medium of static transformers, or 


where the demand is sufficiently large, through a rotary converter | 
in conjunction with a battery of accumulators. The polyphase | 
and the continuous current may be generated at the same time by | 
means of eitber (a) separate plant ; (4) separate generators run by | 


one evg'ne ; (c) a single generator with a double-wound armature ; 
or (d) a double-current generator. 

‘The advantages attending the use of the double-current gene- 
rator for this purpose are indicated, and a brief sketch is given of 
the arrangement with such plant when used for the purpose 
described. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


In Silesia the iron market has been comparatively brisk just 
before the holidays ; the majority of the ironworks are reported to 


have secured full employment for the next few weeks, and the | 


rolling mills, having sold their make for the next quarter, raised 
their quotations M. 5 p.t. atarecent meeting. Among the different 
sorts of pig iron, foundry pig is best inquired for, owing to increas- 
ing activity at the foundries. Cast tubes and structural material 
were in good demand, but manufacturers have not ventured on an 
advance in price as yet. The fact, bowever, that just at the close 
of the year some branches of the iron industry have been a little 


more lively than before, caused the general tone of the market to | 
become firmer, and prospects with regard to higher prices in spring | 


are less dull. The production of the Silesian blast furnace works 





have said, is that the lump drops out of the plate by itself, 

































12-INCH PATE 
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year 97,827,672 t. were produced, against 98,940,063 t. for the 
corresponding period in 1901. Production in coke was 854,145 t., 
against 735,563 t. in November last year. Import in pit 
coal was 536,498 t. for November of present year, against 
532,019 t. in November last year, and during the first e'even months 
of present year 5,855,231 t. were imported, against 5,790,918 t. for 
the same period last year. Export in pit coal was for November of 
present year 1,526,287 t., against 1,336,984 t. in November last 
year, and during ‘he firsteleven monthsof present year 14,536, 708t. 
were exported, against 13,891,696 t. in the corresponding period last 
year. Export in coke was 242,756 t. for November of present year, 
against 160,152 t. in November last year, and during the first 
eleven months of present year 1,963,603 t. were exported, against 
1,928,303 t. in the same period last year. Export in pit coal to 
France, which in October of present year was 71,776 t. higher than 
in the same month last year, shows an increase in November of 
75,762 t.; in coke, 47,581 t. more were exported in November this 
year than last, and in October of present year the increase against 
the same month last year was 27,737 t. The chief increase in 
export of coal during the first eleven months of the year falls to 
the Low Countries, which received 500,402 t. more, and to Belgium, 
to which country shipments in coal from Germany were 443,103 t. 
higher than in the first eleven months in 1901. Export in coal to 
Russia was during the period above mentioned 278,929 t. lower 
than in previous year. 

The position of the Austro-Hungarian iron market is much as 
reported before ; only in the machine department a slight inclina- 
tion towards improvement can be noticed, so far as activity is 
concerned ; but quotations, all round, are extremely low. Present 
list quotations, free Vienna, are:—Silesian pig iron, 85 to 93 
crowns ; hematite, Withowitz, 114 to 116 crowns ; white forge 
pig, 88 to 90 crowns ; spiegeleisen, 10 to 12 per cent. grade, 110 to 
115 crowns ; ingots, Bessemer from Carinthia and Styria, 145 to 
155 crowns ; Styrian bars, 195 to 210 crowns ; boiler plates, 300 to 
340 crowns; tank plates, 230 to 250 crowns; galvanised sheets, 
435 to 560 crowns ; girders, 200 crowns, all per ton. 

Felten and Guilleaume, the famous cable and wire-rope works of 
Miilheim-on-the-Rhine, have also formed a joint stock company at 
Buda Pesth. 

Coal for house-fire purposes is in animated request in Austria- 
Hungary, and the Bohemian market for brown coal is very 
active. 

The French ironworks ate, with very few exceptions, indif- 
| ferently occupied. The Bordeaux Chamber of Commerce has 
| been authorised to raise 210,000f. for the purpose of covering the 

expenses for eighteen new cranes that are to be erected in the 

harbour of that town. 

A regular business is done on the French coal market, and prices 

are firm all round. 

The French colliers’ strike caused an increase of 500,000 t. in the 
| import of coal to France for October of present year, against the 
| same month in 1901, while the export in coal from the same cause 
| decreased 20,000 t. 

For nearly all articles of iron and steel inquiry has been decreas- 
ing in Belgium during the week now past, but the majority of the 
ironworks are still tolerably well provided with orders previously 
secured. Forge pig stands on 52f. p.t., free Athus; foundry pig 
| is firm at 60f. per ton, and basic costs 63f. p.t.; iron bars are pretty 
| stiff at 132f. to 135f. p.t.; while steel bars realise 130f. to 127f. p.t. 
only; iron plates, No. 3, for export, stand on 135f. p.t.; and 
plates in basic on 140f. p.t., f.o.b. Antwerp. Demand and prices 
| are weak for structural iron. 

There is nothing of interest to report of the French coal 
market ; quotations, generally, are the same as before, showing a 
good deal of stiffness where house coal is concerned. 


in November of present year was 58,692 t., against 60,914 t. in | 


October, and 49,659 t. in November, 1901. 


Export ‘in November | 








was 10 t. forge pig, and 755 t. foundry pig, while the total export | 


in Silesian pig iron in October of present year was 710 t. 
the first eleven months of present year 5656+. pig iron were 
exported from Silesia, 5316t. going to Austria. Total output from 
January to end of November of present year was 623,657 t., against 
587,051 t. in the year before. 

In the Rhenish-Westphalian district pig iron has been gaining in 


firmness, and there was, on the whole, a better inquiry experienced, | 


which is likely to further improve by the reduction in price of 
M. 2 p.t. for forge pig and basic recently agreed upon by the pig 
iron convention. Present quotations for forge pig are M. 56 to 
M. 56-50 p.t., and for basic M. 58 p.t. is quoted. America 
continues to be the best customer on the pig iron market. For 
scrap iron quotations have been going down; girders are more 
depressed than ever, foreign demand, too, having considerably 
decreased. Very few orders come in for plates and sheets, and the 
wire business is still without a change for the better. 

House coal is in very strong request, both in Rheinland- 
Westphalia and in Silesia. 
sale, and the market for coke, generally, is active. Deliveries in 
briquettes, especially on foreign account, have increased; in 
November shipments were 138,037 t., against 128,735 t. in Novem- 
ber last year. 


During | 


Also coal for coke making is brisk of | 


Output in pit coal in Germany was, for November ! which employe 


AUSTRALIAN NOTES. 
(From our own Correspondent.) 

Ow1nc to scarcity of water, the Sydney Municipal Council has 
commenced oilisg the streets with waste kerosene ; the trial is 
| being made by the council’s officers, under the direction of Messrs, 
Burns, Philp and Co., agents for the ‘‘ Shell” Transport Company, 
from whom the oil is being obtained. 

An agitation has been started for the purpose of inducing the 
Federal authorities to block the measure of the South Australian 
Parliament over the land grant railway across the continent, on the 
grounds that it is a national undertaking, and would seriously 
menace the amalgamation of the railways under Federal control at 
a future period. The Prime Minister—Sir E, Barton—has given a 
discouraging reply to the inquiry, stating that the Federal Govern- 
ment has no power to interfere in the matter. 

According to the report of the Inspector of Factories, the 
number of factories registered in South Australia, for the year 
1901, was 1008, employing 10,672 men, 3016 women, 935 boys 
under 16, and 363 girls under that age. Of the above, the 
mechanical we, and ironfounding works numbered 39, 

2393 hands and 179 boys under 16 years of age. 





of present year, 9,173,798 t., against 8,958,216 t. in the same 
either during continuance of the firing trial, or when the plate | month last year; and during the first eleven months of present 









According to a paper read before the Electrical Association 
of New South Wales by Mr. J. J. Mars, who has charge of the 
Broken Hill Electric Light and Power Company, the following 
installations are in use at the various mines in that district :— 
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The return of the working of the South Australian railways for 
the year ending June 30th last is one of the lowest for a number 
of years past. This is principally accounted for by the continuous 
fall in the metal market, not only reducing the output, but leading 
to a general slackness of business on the Barrier, also the quota- 
tion cf lower rates for the carriage of ore and concentrates. As 
both these causes are still manifest, there is no immediate prospect 
of a decided improvement in this traffic. 

With regard to the heavier working expenses in proportion tv 
revenue, the following heavy items operated :—Higher price of 
coal, to the extent of £10, ; larger expenditure on repairs to 
rolling stock, £13,000; regulation increases to the staff, £3500. 
The chief mechanical engineer, Mr. T. Roberts, urges the 
necessity of equipping the whole of the rolling-stock with a quick- 
acting automatic continuous brake. 

The necessity of re-boilering a number of the o!der engines having 
become imperative, a contract was let in June to Messrs. James 
Martin and Co., Limited, of Gawler, to supply thirty new boilers 
for engines of various types. In addition to these, a considerable 
number of new boilers will be manufactured in the railway work 
shops, as soon as the additional accommodation now being provided 
is available. 

A table is prepared by the chief mechanical engineer showing 
the consumption of fuel and lubricants as under :—Average total, 
all lines; average load, including engine and tender, 188 tons ; 
a of fuel per mile: coal, 34-70 lb.; wood, 1-66 lb.; 
total, 36-36 lb.; consumption of fuel per 100 tons per mile, 
19-34 lb.; lubricants per 100 miles: oil, 5-53 pints ; grease, 1-70 1b, 
Relative cost of consumption per 100 tons per mile, including 
engine and tender, 1-60d. ; relative cost of consumption per train 
milé, 3-60d, 








AMERICAN NOTES. 
(From our own Correspondent.) 
NEw YorK, December 17th, 1902. 


THe United States Steel Corporation is credited by some 
authorities with the purpose of purchasing the new Union Steel 
Combine properties located at Sharon and Donora. The statement, 
however, has been denied, but it is known that overtures have been 
made by the above Corporation, and it is thought probable that 
ultimately it will come under its ownership. The Sharon Company is 
engaged in enormous expenditure in the way of enlargements. 
The Corporation officials were in Sharon last week inspecting the 
National steel plant at that point whose capacity is to be doubled. 
This concern now has orders on its books amounting to 5,280,000 
tons. Last week’s orders amounted to 25,000 tons. The company 
buys about 800,000 tons of pig iron every year from outside sources, 
and it is now pro} to render itself independent of all outside 
support, especially as to Bessemer pig. A site for a new steel rail 
plant to be erected by the new steel combine has not yet been 
determined, but it is thought that it may be placed somewhere 
between Sharon and the Lakes, where there will be an abundant 
supply of cheaply and easily delivered fuel and ore. 

A syndicate of Eastern Chicago and Duluth capitalists have pur- 
chased between two and three hundred thousand acres of coal 
territory in Eastern Kentucky, which is to be developed by the 
building of branch lines of railroad into it. It is independent of 
the big steel trust, and when the mines are open it will enabled 
to supply in great part the demands of the independent iron and 
steel companies in Ohio, Pennsylvania, Indian3, Illinois, and other 
States along the Lakes. A new bridge is to be built across the 
Ohio River to facilitate shipments. ‘his is regarded as a very 
significant enterprise, and aims at placing the independent com- 
panies in a position where they can have coal and coke at as low 
a price as the great conbines. There is a great deal of anxiety 
concerning the advancing freight rates on iron and steel. Railway 
managers are prepared to make whatever advances may be deemed 
necessary. Iron and steel makers will correspondingly advance 
prices. There is an extraordinary demand for ocean and lake 
tonnage, and as all capacity is far oversold, new purchasers of ships 
are unable to place contracts which they desire. No action will be 
taken this winter in Congress on the Subsidy Bill. In fact, the 
present session is not regarded as a working session. The latest 
news is that the great meat-packing interests of Chicago have 
decided on buildi a railroad of their own. This road may 
extend from Kansas City into Texas,and into the farther south-west, 
where the country is owned by the packers. The meat interests 
object to the high freight rates charged, and to various restric- 
tions. 

Iron and steel quotations are high in all excepting certain minor 
products, and the high quotations will continue, owing to the over- 
sold capacity of mills. Steps are being taken to find a market 
abroad for some steel products and wire products. The wire mill 
pe gy is very heavy, and further extensions have been suspended 
for the time, 








CARBORUNDUM aS A ReFRacToRY MaTerRtat.—A process has 
been devised by Herr Engel for utilising carborundum as fire- 
resisting material, It is produced by melting sand and coke in an 
electric furnace. Its chemical composition is SiC + 2CO. Itis 
a practically infusible powder. Mixed with water-glass it is 
opie over bricks, and forms, when heated, a species of enamel. 
t is reported that at the Diisseldorf Exhibition was shown, by 
the\ Feuerfeste Industrie, Limited, a welding furnace, used for the 
welding cf tubes. This furnace, built from a good fire-resisting 
material, was lined with a mixture of carborundum and water-glass 
in proportion of 3 to1. The temperature raised in the furnace by 
a blower was found to be far over 2000 deg. Cels. The firing took 
place during the time of the Exhibition every day, from nine 
o'clock a.m. to seven o’clock p.m, It is stated that no repairs 
were needed during this time, and after nearly six months, wher 
the Exhibition was closed, the furnace was found in the same good 








condition as when started. Further information may be obtained 
from Mr, R. Cremer, 4, Oxford-place, Leeds, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 


"ag outlook for 1903 is moderate in the engineering and iron 
trades of Birmingham and district. Oil and gas engine builders 
are expecting to do a good trade, and the same may be said of 
makers of some descriptions of steam engines. The railway 
carriage and wagon industries have also satisfactory prospects. 
Electrical engineers are anticipating a better time than they have 
recently experienced, and the outlook for pump makers is also 
fairly cheerful. In all degartments of the engineering traces 
business with India and South Africa is looked forward to with 
confidence, 

In the iron and steel trades prospects for 1903 are not particu- 
larly bright. The falling off which has been experi«nced during 
the past few months may, it is thought, be continued. There is, 
however, one satisfactory feature, and that is with reference to 
American competition, which it is thought may be minimised 
during the new year. This view is grounded upon the rising costs 
of raw materials in America, and the probable effect cf that 
position upon American pig iron and steel. The owners of coke 
ovens in the Connellsville region are understood to have entered 
into an agreement not to sell coke at under 4 do!s. per ton, and 
Lake Superior iron ore is, it is thought, to be kept up at a corre- 
sponding level. With coke at 4 do!s, at ovens, and with ore at, 
perhaps, 4 dols. or 5 dols, delivered to consumers, it would probably 
be difficult—in the opinion of some members of the Midland iron 
trade—for American pig iron at Pittsburg to be made for less than 
503., and this means fairly high prices for steel. The prospects, 
therefore, of an invasion of English markets by Transatlantic iron 
and steel during 1903 would not appear to be very serious. How 
far, however, these forecasts are reliable remains to be seen, for 
America is proverbially a land of surprises. 

Much regret is expressed in iron trade circles at the death, on 
December 29th, at his residence at Wolverhampton, of Mr. William 
Molineaux, sen., who at one time held a prominent position as one 
of the leading ironmasters of South Staffordshire. He was in his 
seventy-third year, The deceased gentleman was for many years 
the proprietor of the Capponfield Ironworks, near Bilston, which 
turned out large quantities of black sheets. The works were closed 
about five years ago, since which time Mr. Molineaux has been 
living in retirement at Wolverhampton. 

There was a quiet tone on the first Change of the New Year in 
Birmingham to-day—Thursday. The general view as to prospects 
was as expressed above, and quotations were practically the same 
as those quoted in my last letter. A few inquiries were made by 
engineers and others to test the market, but business was mostly 
postponed until the quarterly meeting. 

The year 1902 was a fairly steady one for iron and steel until 
Midsummer, but after that prices gradually declined in common 
bars, and also in some other descriptions. Marked bar prices are 
unchanged on the year, but common bars have lost about 10s. 
Galvanised corrugated sheets have advanced about 10s., owing 
chiefly to the improved South African demand. Gas strip has 
advanced about 5s, during the year. Steel billets have fallen off 
about 2s, 6d., and in some cases 5s., and plates the same. Pig iron 
went up so high up to Midsummer that even the fall since leaves 
several descriptions even higher than they were in January last. 
Considerable American inquiries have been a feature of the year. 
It has been a very irregular year, with pig iron kept up by the 
high cost of fuel, and also by the American demand, and by short 
production, and with galvanised sheets kept up by the South 
African demand following upon the war ; but with other descrip- 
tions kept low by continental competition, and by a slackening 
latter.y of the demand. 

The latest position with regard tothe question of railway rates 
is as follows. A circular upon the subject has been addressed to 
the members of the Birmingham Chamber of Commerce by the 


council of that body. Reference is made to the report of the 
Committee appointed at the recent conference of the Chambers of 
Commerce of Birmingham, Wolverhampton, Walsall Dudley, 


Kidderminster, and Worcester, to interview the local railway 
managers, The circular concludes as follows :—‘‘ The Committee 
have recommended the various chambers comprised in the con- 
ference to advise traders to take no further action for the present, 
but to waitand ascertain, by the experience of the next three or 
four months, whether as a matter of fact the joint circular 
recently issued will be used to injure unfairly the position of 
traders consigning goods at owners’ risk rates. The council have 
adopted the recommendation of the Conference Committee, and 
the secretary is directed to request you to be good enough during 
ihe next three or four months to send to me particulars of any 
complaints which you have to make with respect to owners’ risk 
conditions in general, and particularly with respect to the treat- 
ment of your claims in the case of goods consigned at owners’ risk 
rates. The Conference will then be in a position to decide whether 
further action is desirable in the interests of the trading com- 
munity.—Yours faithfully, G. Henry Wright, Secretary.” 








NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
~_ Manchester.—During the past week operations have been so 
largely interfered with by the holidays that the business passing 
through has scarcely afforded much real test of the market position. 
Nominally there is little or no actually quoted change in current 
prices, but the very low quoting that goes on for next year has a 
depressing effect, and buyers naturally are extremely cautious 
about placing their orders, On prompt sales prices for most brands 
of pig iron are tolerably firm at current rates, but transactions put 
through represent only very small quantities, and on forward sales 
makers in most cases report that merchants are cutting them 
out of orders at much below the prices they are, at present at any 
rate, prepared to entertain. 

For the last Iron ’Change meeting of the year there was but a 
moderate attendance, with only a very slow sort of business passing 
through. Inpigironasmall weightof buying was reported, but orders 
forthe most part were being heldoveruntil after the holidays. For 
No, 8 foundry Lancashire pig iron makers’ quotations were 
nominally about 57s. to 57s. 6d., less 24 per cent.; the Association 
basis for Lincolnshire remained at 50s, 6d. net, with, however, 
merchants sellers at 49s. 6d., and even as low as 49s. 3d., for 
delivery next year, and Derbyshire quoted about 56s. to 56s. 6d. 
net for ordinary brands delivered Manchester district. Forge 
qualities met with very little inquiry, finished iron makers holding 
back from placing orders, except for the most pressing necessities, 
in anticipation that prices with the turn of the year may be still 
lower. Delivered Warrington, Lancashire makers still quote about 
51s , less 24, with the basis price for Lincolnshire 50s. 2d., but for 
the moment these are little more than nominal quotations. In 
Middlesbrough brands there is a wide margin in quotations, 
according to delivery. On prompt sales of special brands makers 
scarcely quote under 55s. 4d. net anon ; there are, however, 
sellers over the first three months of next year at quite 1s. to 
ls. 6d. per ton under this figure. 

The leading Scotch brands continue difficult to get for prompt 
delivery, and makers are firm in their quotations, which for Eglin- 
ton are about 59s. 9d. and Glengarnock 61s. 6d. net as the mini- 
mum, delivered Manchester docks, with very little to offer even at 
these figures, Through merchants, however, sales are being made 
at 6d. to 9d. under these quotations. 

Hematites are without quotable change so far as makers’ rates 
are concerned, but except for occasional special sales these are 
practically out of the market, as orders could be placed through 
merchants at much below makers’ quotations. For delivery Man- 





chester, No, 3 foundry brands range from about 67s. and 67s. 6d. 
up to 68s, and 69s, net. 

Very little business is just now passing through in finished iron, 
and makers’ quoted rates are scarcely morethannominal. Delivered 
Manchester, Lancashire bars are quoted by makers at £6 10s,, and 
North Staffordshire bars £6 12s. 6d. to £6 15s. Makers outside 
the Association are, however, quoting £6 8s. 9d. for Lancashire 
bars, and as low as £6 7:. 6d. is reported in the open market. 
Sheets remain at about £8 5s., and hoops £7 23. 6d. random to 
£7 7s. 6d special cut lengths delivered Manchester, and 2s. 6d. less 
for shipment. 

Little or no material change can be reported with regard to the 
steel trade, except that German competition is not quite so keen 
as recently, and on girders for shipment here quotations during 
the past week have been put up 2s, per ton. For local-made 
billets £4 15s, remains the general quotation, with continental 
billets about £4 5s., or a trifle under this figure. Steel bars 
average about £6 5s. to £6 10s. according to section; common 
steel plates, £6 to £6 2s. 6d., with the Association basis for boiler 
plates firm at £7 12s. 6d., delivered Manchester district. There 
are one or two outside makers who are quoting under this figure, 
but at present there is no indication that this competition, which 
is of no great importance, is likely to affect the associated makers’ 
prices, 

Generally throughout the engineering trades of Lancashire, 
although perhaps the bulk of establishments could have done with 
more work on their books, the industrial situation has in most 
sections been fairly satisfactory. The chief complaint amongst 
engineers has been the lower prices, without any corresponding 
reduction in wages or in the ecst of produc‘ion, taking it all 
through, they have had to quote to secure orders, Exc<pt that the 
close of the year brought about some relief in the shape of cheaper 
materia], the position for the present scarcely promises any early 
return of business to a really profitable basis. 

Nothing of any moment has come into special prominence during 
the twelve months, trade generally have followed a steady 
uneventful course. With regard to industrial developments, there 
has perhaps not been quite so large an extension of operations as 
during the two preceding years. The chief event has been the 
completion of the British Westinghouse Works at Old Trafford, 
where there is already talk of considerable further enlargements. 
Important new works have also been built by Messrs. Craven 
Brothers at Heaton Norris, by Meldrum Brothers at Broad Heath, 
and Messrs. Galloways have carried out large extensions of their 
works at Knott Mill, Manchester. The neighbourhood of the 
Ship Canal is becoming a great engineering centre, about a dozen 
large works mainly connected with electrical construction in one 
way or another having got practically into full operation, whilst 
some forty plots of land have been sold in the adjoining Trafford 
Park for various industrial undertakings. 

The most notable feature of the year has been the great develop- 
ment of electrical undertakings throughout all parts of Lancashire 
and other districts, chiefly for power and traction, and also for 
lighting purposes. This necessarily has been the cause of a con- 
siderable weight of work being given out to the various sections of 
trade more or less connected with electrical engineering. Indeed, 
for a considerable portion of the year there has been quite a 
aap upon electrical engineering establishments, with more or 
ess activity amongst builders of high-speed engines suitable for 
motor driving, and makers of special machine tools have also secured 
a good many orders in connection with the equipment of electrical 
manufacturing plant. , 

The machine tool-making trades, in which Lancashire occupies a 
prominent position, have generally been moderately well engaged, 
and it has been exceptional where the leading firms who have 
specialities—although perhaps not so well booked ahead as they 
could wish—have experienced actual shortness of orders to kee 
them going. In the general run of ordinary machine tools, a hand- 
to-mouth sort of business has largely represented the position, with 
a slackness of work at many shops, necessitating a reduction in the 
number of men employed. The boiler-making trade, another im- 
portant Lancashire industry, has also been mostly fully engaged 
pretty nearly all through the year. 

The locomotive and railway carriage and wagon building trades 
have had a fairly large weight of work in hand both on home and 
foreign accounts. In structural engineering there has been con- 
siderable activity in connection with building operations, bridge 
construction, and other industrial requirements. In what may be 
termed the ordinary run of general engineering, trade has been 
only moderate, most establishments being but indifferently 
engaged. 

For the year now open prospects are not altogether encouraging, 
although here and there the outlook is more hopeful than it has 
been recently. A gradual shrinkage during the later portion of 
1902 in the way of new work coming forward has made itself very 
generally felt. The pressure of electrical engineering work had 
somewhat subsided, and there was increasing keenness about 
securing new orders. Locomotive builders who started the year 
with their shops full of orders got into the position that they were 
mostly in want of new contracts, and in the boiler-making trade 
an almost complete cessation of new orders has become the pre- 
vailing report. With slackening of business there bas been an 
increasing keenness of competition to secure orders, which in many 
cases resulted in contracts being made at unremunerative rates 
simply to keep works going. In one or two branches of engineer- 
ing the opening of the new year is bringing forward some slightly 
better prospects with regard to new work. There would seem to 
be again a briskening up generally in the electrical engineering 
trades, and locomotive builders are anticipating a fair amount of 
new orders, which will probably place them in a tolerably good 
position for the coming year. At present there is no move 
towards an improvement in other branches of trade, but a 
development of activity in any one particular direction is not 
unlikely to havea beneficial effect upon other sections of industry. 

Labour and wages questions have for the most remained quiescent 
during the past year. Although the employment returns of the 
principal trades unions have shown perhaps slightly above the 
average number of out-of-work members coming upon the books, 
this has not been sufficient to indicate any abnormally un- 
satisfactory industrial condition, and for the most part there has 
been fairly steady employment in nearly all branches of engineer- 
ing. One or two general matters connected with labour questions, 
such as the proposed revision of the settlement terms agreed to 
after the great strike and the introduction of the premium system, 
have been brought forward for negotiation between the workmen 
and employers, but have been amicably dealt with for the time 
being. In the textile machinery trades the extreme depression in 
this branch of industry induced a partial attempt at a reduction in 
wages, but this was a'so settled amicably. The only matter which 
has threatened serious friction has been a dispute between the 
Amalgamated Society of Engineers and the officials of the British 
Westinghouse Company, in connection with the Fo mage for over- 
time and night shifts at their Trafford Park Works, which the 
Amalgamation state are below the rates ruling in the district, and 
which all other engineering firms pay to. 

Notwithstanding the approach of the holiday stoppages at the 

its, which at most Lancashire collieries will extend from Wednes- 
oa in this week until practically Tuesday in next week, not more 
than a moderate sort of business is reported generally in the coal 
trade of this district. House-fire consumption is not at all of that 
pressing character that is usual at this time of the year, and for iron- 
making, steam, and general manufacturing purposes requirements 
also are restricted, owing to the fact that for the new year there are 
extended stoppages at most of the works. The result is that in all 
descriptions of round coal there are ample supplies on the market, 
and engine fuel is also offering in sufficient quantity to meet the 
wants of consumers, Pebees, however, are being steadily held to 
at late rates, and at the pit mouth average 8s, 6d. to 9s. steam and 
forge coals ; 4s, 3d. to 4s. 9d. common ; 5s. 6d. to 5s. 9d. medium ; 
and 6s, 6d. to 7s, best slack. 





A fairly active business is reported in the shipping trade, and 
prices are strong at recent quotations. Inquiries are again coming 
upon the market both for round coal and slack for shipment to the 

nited States, and although not in sufficient quantity to affect prices 
appreciably generally, an advance of 1s. per ton is in most cases 
ae on quotations where inquiries are made for export to the 
United States, Ordinary current rates for steam coal delivered at 
ports on the Mersey remain firm at about 10s. 6d. to 11s. per ton. 

Barrow.—The hematite pig iron trade is easier in tone at the end 
of the year than it has been for some months past, and yet the 
position of makers is firm, and they are adhering to the old price of 
593. 6d. per ton for mixed Bessemer numbers net f.o.b. arrant 
iron is easier at 58s. 6d. net cash sellers, makers 3d. less, and 
during the last few days stocks have been slightly increased. They 
now stand at 24,503 tons, or an increase of 9357 tons on the year. 
Makers’ stocks, however, which stood at 46,617 tons in January, 
have keen reduced to 22,204 tors. It is reported that the make of 
pig iron and spiegel during the year reached 1,382,109 tons, teing 
an increase on 1901 of 72,400 tons, The average make per furnace 
per we k has worked out at 740 tons, as against 713 tons in 1901. 
The lowest price of iron during the year was on January 7th at 
55s, 8d., and the highest price 61s. 104d. on September 18th. The 
average price during the year was 59s. 6d., against 58s 7d. for 
1901. The total increased consumption of iron last year compared 
with 1901 was 74,429 tons. The average number of furnaces in 
blast during the year was 36, compared with 3513 in the previous 
year. Makers are, generaily speaking, well sold forward, and it is 
expected that the consumption of metal will be equal to the pro- 
duction of the furnaces now in blast, as Iccal steel] makers are 
known to have large requirements. 

Iron ore is in good demand, and it is hoped duing the New 
Year to increase the output from the native mines. Prices are 
steady at lls. 6d. per ton net at mines for good average sorts. 
Spanish ores are at 15s. 6d. per ton, freights being somewhat 
easier. 

The steel trade is fairly brick. The mills have been stopped 
during the past week, but re-commence on Monday. Orders are 
we'l held for rails of heavy sections, which are still quoted at 
£5 10s. per top. In shipbuilding material there is still a ve 
quiet tone, and the plate mills are indifferently employed. 
Orders will not increase until shipbuilders are busier. In other 
branches of the steel trade a good business is doing, but there 
is still very keen competition from continental makers. 

Shipbuilders and marine engineers have taken a pretty long 
holiday for Christmas and the New Year. They are hoping for 
some considerable orders, including one of the new Cunarders, 
as well as some foreign Admiralty work. 

During the past year the export shipping trade has been pretty 
busy. The shipments of iron stand at 418,913 tons for the year, 
and steel 525,612 tons, as compared with 339,966 tons of iron and 
448,727 tons of steel, an increase in iron of 78,947 tons, and in steel 
an increase of 76,885 tons. 

Coal and coke remain depressed, and prices are very easy, 
supplies being Jiberal from all sources. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THERE has been very little work done in Sheffield and district 
this week, the prevailing depression in trade making it easy for 
the employers to extend the Christmas holidays. The year 1902 
will be remembered as one of the most disappointing ever experi- 
enced in Sheffield, both in the light and heavy industries; but 
there is general hopefulness expressed about the prospects for 
1903. Everywhere stocks are low, owing to orders of all kinds having 
been severely restricted to what was absolutely necessary from day 
today. This has been more particularly the case with regard to 
railway and marine material. Developments are daily expected 
in South Africa which add another promising feature, and on 
the whole the new year opens with a more cheerful tone 
prevailing in nearly every quarter. 

ln armour plates the orders under the last Admiralty programme 
are being rapidly cleared. A year ago distress was prevalent at 
the East End of Sheffield owing to the lack of Government work, 
and it was not until July that the Admiralty forwarded their 
orders under the new scheme, which was not quite so extensive as 
was anticipated—three battleships and two cruisers of the 
County ‘ class. The battleships were Commonwealth, 
Dominion, and King Edward VII., the building of which was 
placed at Fairfield, Barrow, and Devonport respectively. The 
armour for the battleships consisted of citadel, battery, barbette, 
conning tower, bow protection, and after-end protection. The 
cruisers were the Antrim, placed with John Brown and Co., 
Limited, Clydebank, and the Argyle, which is to be built at 
Greenock. ‘The armour required for the cruisers was for citadel, 
casemate, barbette, and conning tower. Extra casemates were 
also ordered during the year for H.M. ships Centurion, Empress of 
India, Powerful, and Resolution. In 1901 armour was ordered for 
two battleships—H.M.S. Queen and Prince of Wales—and for six 
cruisers of the County class. The work given out in 1901 and 1902 
showed a great reduction on 1900, when the Admiralty placed 
orders in Sheffield for the armour for seventeen ships. The first 
month of the new year will see the preliminary processes com- 
pleted, and by the end of the Admiralty year on March 31st next 
the finishing shops will have all but completed their part. Fresh 
orders are therefore needed if there is to be anything like employ- 
ment given for the men and machinery in the three armour making 
establishments of Sheffield. 

In the iron trade, the business has been fairly satisfactory in 
volume, but values have not been so remunerative as could be 
wished. The demand, both in iron and steel, has been maintained 
through the buying that has been going on for the United States. 
There are signs, however, that this abnormal business is likely to 
have its limit. The ca!l for the States is by no means as heavy 
as it was. Stocks, however, are slender, and any ‘‘spurt” in trade 
would instantly send up prices. Hematite pig ircn, which for 
West Coast opened in January at 69s. per ton, closed on December 
3lst at 69s. 6d., as compared with 82s. 6d. and 69s. for the 
beginning and end of 1901. East Coast hematites opened at 67s, 
per ton, and closed in December at 63s. 6d. In common forge 
iron the price in January was 47s. 6d. per ton, closing in December 
at 50s.; in 1901, the January price was 57s. 6d. and December 
price 47s. 6d. Principals are reluctant to forecast the future, 
which is dependent upon the general state of business in the 
country. Pig iron stocks in makers’ yards are low, and there is no 
eagerness to sell at present prices. In finished iron, makers are 
anticipating brisker business early in the new year. 

The crucible steel trade in the city is very i and should the 
*“boom ” in the United States come to an end—as there is already 
some sign—the condition here will be even worse, for not only 
will the abnormal weights now being sent across the Atlantic 
cease, hut the Americans will resume dumping down their surplus 
output in Europe, chiefly in England. It is noteworthy that the 
foreign trade in steel during 1902, for the eleven completed 
months ended November 30th, reached a weight of 277,644 tons, 
as compared with 197,429 tons for the corresponding period of 

The great bulk of this increased foreign trade has been 
caused by the heavy buying on Canadian and United States account, 
to which reference has repeatedly been made in THE ENGINFER 
during the later months of the year. 

Inthe Yorkshire coal trade the year begins with fair prospects, 
Locomotive fuel contracts for the first six months of 1903 have now 
been placed at 9s. per ton, the same rate as the contracts which 
have expired. This has practically been the price for the whole year, 
although supplies bought in the open market have fetched more 
money. Household fuel has been in excessive request during ~4e 
whole twelvemonths, and is sti!l firm. Winter quotations wer 
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maintained until May. The New Year opens with trade active in 
nearly every kind of fuel except engine sorts, the demand for which 
continues light, owing to the depressed condition of the textile and 
bottle-making industries. The award of Lord James of Hereford 
is awaited with much interest. The men claim the return of the 
10 per cent. conceded in the summer, and the makers ask for a 
further reduction of 5 per cent. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

Tuts week bussiness has been practically suspended, for most of 
the finished iron and steel works are idle, and no one cares to buy 
ahead with the present uncertain prospects. They cannot be 
described as encouraging, except in one or two branches. The 
tone of the trade of the district is taken from the condition of the 
ream meagan 8. and that, there is no doubt, is less satis- 
factory in this than in other districts. It has been so all the year, 
as is indicated by the statistics of busi ; this centre shows a 
greater falling off than any other, and the tonnage launched was 
much less in 1902 than in the previous year, as may be seen by the 
following :— 





Increase or 
decrease. 
Tons, 
11,521 increase, 
36.104 decrease. 
56,067, 
61,207 ,, 


1902. 
Tons. 


1901. 
Tons. 
Tyne .. 

Wear .. 

ae eer 

Hartlepools 

Blyth .. 3: 489 increase, 
Whitby 2,385 4,963 decrease, 

The rail trade is the only important branch of the North of Eng- 
land iron and steel industries which is showing any signs of activity, 
and manufacturers of steel rails are sanguine about their prospects 
for 1903. The holidays at the rail mills are hardly half as long as 
those at most of the plate mills. Competition, too, is less keen 
than it has been for several years, for America is out of the running, 
seeing that it takes all its powers of production to satisfy its 
home requirements, Thus, the despatch of American rails to 
neutral markets has ceased. The British syndicate keeps the price 
of heavy steel rails at £5 10s. net at works. 

Pig iron sales this week have been very small, but shipments 
have been heavy, much better than were looked for over the holiday 
period. Producers, however, have been rather keen sellers, as they 
are not well supplied with orders for execution over the first 
quarter of the year, and consumers, because of the weakness in 

rices, show no disposition to buy much for delivery ahead. 

raders are in doubt as to whether the Americans will resume 
buying from this country for spring ~peey os If the demand is as 
slack during the current quarter as it has m during December, 
in all probability some of the furnaces will have to be blown out, 
and easier prices will rule. Thus, there is a general tendency to 
wait. The price of No. 3 Cleveland G.M.B. pig iron has been 
reduced again this week, and the year closed with it at 46s. 9d. 
per ton. That is 6s. 9d. per ton below the best price of the 
year—the reported in September, but it is 3s. 9d. 
above the worst, and it compares with 43s., the rate ruling at 
the end of 1901. Cleveland warrants closed the year at 
46s. 44d. cash, as compared with 43s. 3d. at the end of the 
previous year. They are 7s. 5}d. below the best, and 3s. 14d. 
above the worst. No. 4 foundry is down to 46s.; grey forge to 
45s. 6d.; mottled to 45s.; and white to 44s. 6d. The weakness is 
most noticeable in forge pig iron, the stock of which will be con- 
siderably increased because of the holidays at the finished iron- 
works. 

Mixed numbers of East Coast hematite pig iron are firm at 56s. 
p2r top, so that the normal difference between their value and 
that of Cleveland No. 3 is almost restored. That difference is 10s. 
per ton, to-day’s difference is 9s. 3d., but during the past year 
it has been as small as 3s. 6d. per ton, and that within the last 
quarter. 

"The shipments of pig iron from the Cleveland district during 

December were by far the largest that have ever been reported in 

the last month of the year. They reached 111,842 tons, against 

105,291 tons in November, 1902, and 72,799 tons in December, 

1901. The previous best December return was in 1896, when the 

quantity was 93,636+tons. Last month’s figures were far above the 

average of December in the last ten years, which was 67,700 tons. 

Last month’s return was thus 65 per cent. above the average. 

That is due to the heavy deliveries to America, the quantity 

sent last month being 42,702 tons, and this was the largest tonnage 

taken by any country, for Scotland had only 34,154 tons. 

The exports of pig iron from the Cleveland district in 1902 
reached 1,142,786 tons, this being 8 per cent. better than 1901. 
The deliveries oversea, though much below those of 1899 and 1900, 
when Germany was buying so briskly, were considerably in excess 
of those of 1901, and the coastwise exports were the heaviest ever 
exported. The following are the figures of the shipments for last 
year as compared with those of the previous three } ears :— 

Coast wise. Foreign. Total. 
Tons. Tons. Tons. 
609,843 532,943 1,142,786 
560,271 501,599 1,061,870 

1900 311,189 801,908 1,113,097 
1899 498,819 - 847,246 -- 1,846,065 

To America the Cleveland ironmasters sent 199,569 tons of pig 
iron last year, against 3540 tons in 1901, and nothing for several 
years prior to that. To Scotland 461,553,tons were shipped against 
433,052 tons, the 1902 figures being the largest quantity ever 
reported. Germany, which bad 549,120 tons in 1900, and 258,560 
tons in 1901, only received 119,893 tons in 1902. 

The output of Cleveland ironstone in 1902 is estimated at 
5,250,000 tons, against 5,100,823 tons in 1901, and the imports of 
foreign iron ore into the Tees amounted to about 1,115, tons, 
as compared with 986,388 tons in 1901. The prices of rubio ore 
delivered at the wharf on this side ranged between lds, 3d. and 
16s. per ton ; in 1900 they reached as high a figure as 21s. 6d. 

Wages at the Cleveland ironstone mines have risen 4} per cent. 
during the year ; in 1901 they fell 294 per cent. 

It is estimated that the production of pig iron in the North-east of 
England in 1902 was 2,850,000 tons, as compared with 2,820,116 tons 
in 1901, 3,109,594 tons in 1900, and 3,251,396 tons in 1899, the 
last being the record year. Of the 116 furnaces built, 81 are in 
operation, as compared with 79 on December 3lst, 1901; 74 in 

arch, 1901; and 97 in September, 1900. Two-thirds of the pig 
iron made was either ordinary Cleveland or basic pig iron, 
made from Cleveland ironstone, and one-third hematite, spiegel, 

&c., produced from imported ores. Within the limits of the port 

of Middlesbrough 54 furnaces are at work, leaving 27 for the rest 

of the North of England. The stock of Cleveland pig iron in 

Connal’s warrant stores at the end of the year was 121,617 tons, 

a decrease of 17,348 tons, this comparing with an increase of 

96,808 tons in 1901. The stock of hematite iron in the same stores 

was 1300 tons on December 31st, an increase for the year of 1000 

tons. The total stock in the public stores at the close of 1902 was 

122,957 tons, against 140,767 tons at the end of 1901. 

The average quoted _ for No. 3 Cleveland G.M.B. pig iron 
over 1902 was 49s. -, whereas in 1901 it was 45s, 7d., an 
improvement of 3s. 7d. The average in 1900 was 69s. 1d. The 
wages at the blast furnaces have been advanced 2? per cent., as 
compared with a reduction of 294 per cent. in i901. Railway 
rates for the carriage of iron-making materials fell 124 per 
cent, in 1901, but in 1 were advanced 7 per cent., these rates 
being regulated by the fluctuations on the average realised price 
of No. 3 Cleveland pig iron, 

The production of finished iron in the North-east of England 
shows a large falling off in 1902, more erty | in iron plates and 
sheets, the output of which would be under 13,000 tons, whereas 
the district at one time made 300,000 tons, and less than five 
years ago nearly five times the quantity was supplied to consumers, 


1902 
1901 





The average realised price of manufactured iron is expected to 
be about £6 4s. in 1902 against £6 16s, 9d. in 1901, and £7 19s. 
in 1900. Shipments of manufactured iron and steel in 1902 
reached 410,452 tons against 354,658 tons, the improvement being 
largely due tothe more active shipment of rails. Wages of finished 
ironworkers and the steel millmen have been nFbe | 24 per cent. 
during the year, but no change has been made in steel smelters’ 
wages since May, 1901. 

The question of the proposed reduction of 2s. per week in 
engineers’ wages on the North-east Coast is likely to give some 
trouble. The men are not prepared to agree to it, as they consider 
that the condition of trade does not warrant a reduction. The 
joiners’ strike is still in progress; the shipyard joiners now hold 
that as the house joiners are well occupied, and are not called upon 
to suffer any reduction, they should not have their wages lowered. 

The Parkgate Iron Company has determined to adopt a blast 
furnace gas equaliser, similar tu that which is in successful 
operation at the Normandy Ironworks, Middlesbrough, and which 
is the invention of Messrs. Gjers and Harrison, of Middlesbrough. 
One is also being erected at Sir B. Samuelson and Co.’s Newport 
Ironworks, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been very little doing in the Scotch iron trade this 
week, and the market is dull, with little inquiry and less actual 
business. The pig iron warrant market was closed from Wednesday 
last week till Monday morning for the Christmas holiday, and it is 
again closed this week from Wednesday, for the New Year 
holidays. There is a general disinclination to enter into fresh con- 
tracts until the holidays are over. 

Scotch warrants have been very dull, with 53s, 8d. quoted by 
sellers for cash, with business done at 53s. 10d. for delivery in one 
month. Cleveland iron has sold at 46s. 10d. to 46s. 9d. cash, 
46s. 104d. for delivery in seventeen days, and 46s. 94d. one month. 
Cumberland hematite is quoted 58s. 5d. sellers, with scarcely any 
inquiry. 

he requirements of the steel makers in the shape of raw 
material are very limited at the moment, but merchants continue 
to quote Scotch hematite 61s. per ton for delivery at the West of 
Scotland steelworks. 

Since last report one furnace bas been taken off ordinary and five 
off basic iron at Glengarnock, and there are now 81 furnaces blow- 
ing in Scotland, compared with 87 in the preceding week, and 82 
at this time last year. Of the tota] 41 are making hematite, and 
40 ordinary iron. ; 

The prices of Scotch makers’ iron are a shadé@ easier, and one or 
two brands are quoted 6d. lower. G.M.B., f.og@. at Glasgow, No. 1, 
is quoted 58s.; No. 3, 53s. 6d.; Wishaw No.“1, 58s.; No. 3, 54s.; 
Carnbroe, No. 1, 603.; No. 3, 57s.; Clyde, No. 1, 64s.; No. 3, 
58s.; Gartsherrie and Calder, Nos. 1, 64s. 6d.; Nos. 3, 58s. 6d.; 
Summerlee, No. 1, 68s. 6d.; No. 3, 58s. 6d.; Coltness, No. 1, 69s.; 
No. 3, 59s. 6d.; Langloan, Mo. 1, 70s.; No. 3, 59s.; Glengarnock at 
Ardrossan, No. 1, 66s.; No. 3, 57s. 6d.; Eglinton at Ardrossan or 
Troon, No. 1, 59s.; No. 3, 55s. 6d.; Dalmellington at Ayr, No. 1, 
59s.; No. 3, 55s.; Shotts at Leith, No. 1, 67s.; No. 3, 58s. 6d.; 
Carron at Grangemouth, No. 1, 67s.; No. 3, 58s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8752 tons, compared with 4264 in the corresponding 
week, showing an increase of 4488 tons. The arrivals of Middles- 
brough pigs at Grangemouth were 8180 tons, being 877 more than 
in the corresponding week of last year. 

The official returns of the Scotch pig iron trade are expected to 
be ready early next week. In the meantime, however, it may be 
noted that the output will show a considerable increase over that 
of the preceding year. The shipments of Scotch pig iron are fully 
100,000 tons more than in 1901, and there is an increase of 55,000 
tons in the imports of iron from the North-East of England into 
Scotland for use in the foundries and malleable ironworks. 

The finished iron trade has been quiet in some of its branches. 
This is particularly so as regards malleable iron, A movement 
is now on foot for a combination of the malleable ironmasters in 
the district of Lanarkshire, with the object of curtailing the cost 
of management and production. The negotiations do not seem 
to be complete, butit is reported that most, if not all, of the makers 
are likely to join the combination. 

The steel trade is quiet, and the prospects are moderately 
encouraging. As is well known, the staple trade of the West of 
Scotland steel makers has been the manufacture of material for 
shiptuilding. The present outlook in the shipbuilding trade is 
rather gloomy. It is feared that dull trade may be in store, and 
this will involve the steel makers in rather quiet times, unless 
there should be extra demand for other descriptions of steel. 

The coal trade was fairly active in the home branch during 
the earlier part of the week, but the collieries are now shut for 
the holidays. The pig iron shipments from the Scottish ports in the 
past week aggregate 217,804 tons, compared with 231,379in the pre- 
ceding week, and 212,453 in the corresponding week of last year. 
The grand total of shipments from the Scottish ports during the 
last year has been over one million tons, and is 1,200,000 greater 
than in 1901. The shipments to the United States during the 


strike there were considerable, but not nearly so large as was at’ 


one time expected. At yer the outlook in the coal trade is 
somewhat uncertain. The export business has been shrinkin 
week by week during the past month, and this has occasione 
some little anxiety in the trade. The closing prices of coal at 
Glasgow harbour for the year are as follows :—Main coal, 9s. 6d ; 
steam coal, 10s. to 10s. 3d.; splint, 10s. 6d. to 11s.; and ell coal, 
10s. 3d. to 10s. 9d. per ton. These prices show an increase of ls, 
to 1s. 6d. per ton over those current at midsummer, but they are 
still about 6d. per ton lower than the closing prices of 1901, 








WALES AND ADJOINING COUNTIES, 
(From our own Oorrespondent.) 


THE close of the year witnessed quite an inroad of German 
steel into Wales, Llanelly and Newport, Mon., taking the lion’s 
share. The Llanelly cargoes, to the order of R. Thomas and Co., 
totalled 9062 tons steel bars; those for Newport 837 tons steel 
billets and steel wire, to Morden, Jones and Co. Swansea was 
conspicuous throughout the past week by importing tram rails and 
—e steel from Copenhagen, and three cargoes of steel scrap from 

ndon. 

Commenting upon the iron and steel trades of the year with a 
leading ironmaster, I was pleased to find that on the whole an 
average amount of business had been transacted. In rails for 
home and colonial use there was little reason to complain, and 
strong hopes were -entertained that the new year would give a 
better South African report. Statistics for eleven months of the 
year show that, in round numbers, Cardiff had despatched 22,000 
tons iron and steel, Newport (Mon ) 20,000, and Swansea 10,000 
tons. There had been a falling off in some monthsin the bar trade 
from the principal works to the tin-plate districts, chiefly on 
account of the importation from Rotterdam, Antwerp, and Amster- 
dam. From the lst of January, ironworkers suffer 4 per cent. 
reduction. 

It will yet be some little time before the full official report of the 
year’s trade in coal, coke, and patent fuel is ready. Still, a fair 
idea of the large volume of business accomplished is now possible. 
Up to the end of November inclusive, Cardiff has exported 
15,220,333 tons of coal, 42,724 tons of coke, and 361,074 tons of 

tent fuel. Newport 3334 coal, 17,062 coke, and 67,471 patent 
uel. Swansea 1956 coal, 8173 coke, and 472,527 patent 
fue), Port Talbot figures as the fourth port in the Bristol Channel, 
having sent away 505,683 coal, 16,105 coke, and 62,792 patent fuel. 
Neath is next with 275,172 coal ; and Llanelly, which promises 





pe results next year, brings up the rear with 249,402 tons of 
coal, 

It will be some time before vigorous operations in mining begin, 
Railway enterprise is, however, on the alert, as those conversant 
with the coalfield of Wales can see by scanning details of the new 
railway Bills, notab'y the Taff and the Cardiff Railway. The 
promising track known as the Rhondda of the Future will, it is 
stated, have an important sinking of two pits carried out at Deri 
by the Guest, Keen Company, and the Rhymney Company and 
Powells Duffryn may be expected to continue energetic develop- 
ments, 

The year has come to an end with a better outlook than was 
anticipated with regard to the coal trade. Alarmists continue to 
prophesy evil, especially in the form of labour troubles. This [ 
much doubt, especially after the publication of owners’ proposals, 

A very important meeting of coalowners and workmen represen- 
tatives met in Cardiff on Tuesday, when these proposals were 
submitted and discussed. These, briefly, were to the following 
effect :—A Conciliation Board, to be formed of twelve representa- 
tives of empleyers, and twelve of workmen, with an independent 
chairman, to be called in to settle the wage rate. Coal worked to 
be clean and large only, but one-sixteenth of a penny to be paid per 
ton for sma!l. Wages to continue as at present until the end of 
February ; from the 1st of March, until reduced or increased by the 
Board, wages to be 38} per cent. above the standard—a reduction 
of 10 percent. A minimum of 16} per cent., and a maximum of 
574 percent. This 164 to be regarded as equivalent to a selling 
price of lls. per ton. ‘The agreement to continue in force for three 
years from January Ist, 1903. 

This proposal is now the subject of keenest discussion all over the 
coal districts ; the opinion of the miners’ agents is somewhat un- 
favourable, but the most reliant, without committing themselves to 
acceptance, say there is the foundation for a settlement which may 
be durable. ‘ 

American coal business continues to engage attention at the ch'ef 
ports, Heavy shipments are making to Boston, both from Cardiff 
and Swansea, and at the latter port one firm holds twenty orders 
for steam and anthracite. In the Cardiff district the chief 
American requirements are small steam and Monmouthshire. 

At Bristol this week the Radstock Miners’ Conciliation Board 
discussed the colliers’ application for a 5 per cent. advance, which 
owners would not grant. The Board decided against, and now the 
arbitrator is to be called in. 

Powell Duffryn notices have been extended a week. Lord 
Bute’s Abernant colliery notices are expected to end in stoppage. 

After the Christmas stagnation the resumption of coal business 
at Cardiff this week was more hopeful. Orders are coming in well, 
prices getting stronger. Best steam quoted at lds. 6d. to 14s. 9d., 
and other kinds in proportion ; best small firmer, 8s. 6d. to 8s. 9d.; 
other kinds from 7s., best Monmouthshire from 13s. 3d., house 
coals from 16s, 6d., patent fuel from 15s, 9d., coke from 15s, 6d., 
pitwood weak at 17s. 6d. 

The New Year promises to yield important additions to the use 
of electric power in connection with iron and steel, tin-plate, and 
coal industries. At Dowlais, one of the largest exhibitions, the 
work of the management and company, is nearly complete, and 
the Electric Power Supply Company continues to make good head- 
way. Collieries, where the working face has been extended to long 
distances from the bottom of the pit shaft, may be expected to 
substitute electric for horse-power, which in many pits continues to 
figure seriously in the cost sheet. Coalowners say that the 
“power” may be of great value at a future day when deeper 
sinkings are necessitated, and the problem is studied of sinking 
between 3000ft. and 4000ft. 

The latest news from the tin-plate works is satisfactory. It was 
stated at a meeting of the Tin-plate Conciliation Board, Swansea, 
on Tuesday, that the number of mills closed down by direction of 
the Board was about 300 out of a total of 393. The result of the 
stoppage is claimed to have advanced prices 3d. per box. There 
is to be no stoppage in January. 

Trade at Swansea port continues to give marked encouragement 
to the new dock enterprise. Last week was the best Christmas 
total on record, and shows an increase of 21,000 tons, compared 
with the corresponding period of last year. 

The Newport Chamber of Commerce, at their last meeting, held 
on Tuesday, gave similar hopeful views with respect to the ship- 
ping trade. The last month, stated the chairman, indicated a 
considerable increase, and there was no reason why, with the 
exertion of necessary energy, the shipments for next year should 
not be doubled. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SrgaM coal firm, and prices have an upward tendency. House 
coal quiet, prices unchanged. Exports for week ending 27th :— 
Coal: Foreign, 31,975 tons; coastwise, 13,193 tons. Imports 
for week ending 30th :—Steel billets, 835 tons; scrap, 150 tons; 
phosphates, 240 tons ; cement, 402 tons ; pitwood, 3063 loads. 

Coal :—Best steam, 13s. to 13s, 3d.; seconds, 12s. 6d.; house 
coal, best, 16s.; dock screenings, 8s.; colliery small, 7s. 3d. to 
7s. 6d. Pig iron: Scotch warrants, 533. 44d.; hematite warrants, 
58s. 3d., f.o.b., Cumberland prompt; Middlesbrough. No. 3, 
46s. 5d. Iron ore: Rubio, 14s, Ba. to 15s.; Tafna, 15s. 6d. Steel: 
Rails, heavy sections, £5 10s.; light, £6 10s.; Siemens steel tin- 
plate bars, £4 15s.; all delivered in the district cash. Tin-plates : 
Bessemer steel coke, 11s. 9d. to 12s.; Siemens—coke finish—12s. 
to 12s. 3d. Pitwood: 17s. 6d. to 17s. 9d., ex ship. London 
Exchange telegram: Copper, £52 15s.; Straits tin, £120 lis. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE SLOAN ExectricaL Company, Limited, Forest-avenue, E.C., 
has been appointed ageat for the Hydra Werte Electrical Company, 
of Berlin. 

EpMUNDsONS ELECTRICITY CorPORATION, Limited, has declared a 
dividend of 5 per cent. on the ordinary shares for the six months 
ending September 30th last. 

Mr. THOMAS SmiTH, Steam and Electric Crane Works, Rodley, 
takes his sons Frederic Hardcastle Smith and Walter Tom Smith 
into partnership as and from January Ist. 

THE businesses of Lloyd and Lloyd, Limited, and A. and J. 
Stewart and Menzies, Limited, have been amalgamated, and will, 
from January Ist, 1903, be carried on under the name of Stewarts 
and Lloyds, Limited, Birmingham. 

THE correspondent of the Ner York Times telegraphs from 
Mexico City that S. Pearson and Son, Limited, the English 
contractors, have procured a concession to establish an electric 
generating stationat a cost of £2,400,000, in the mountains of Puebla, 
where there is abundant water power to transmit a current of 
80,000 horse-power to the city for commercial uses, 

THE businesses hitherto carried on independently by Saxby and 
Farmer, Limited, and Messrs. Evans, O’Donnell and Co , Limited, 
of Chippenham, Wilts, have been amalgamated, and will in future 
be carried on as one concern under the name of Saxby and Farmer, 
Limited. Mr. Charles Hodgson, Mr, A. (+. Evans, and Mr. J. P. 
O'Donnell are joint managing directors. Mr. Charles Hodgson is 
also chairman, 








WE learn that the Automobile Exhibition, which the 
Society of Motor Manufacturers and Traders has organised at the 
Crystal Palace, will take place from January 30th to February 7th 
next inclusive, and has been well supported, 
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The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent, 


Condensed JSrom 





far When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics, 


15th December, 1902. 


97,558.  AppPLYING Brake Powsr, 
xerphilly, Glam. 
97,559. The ANGULAR Cramp, W. 


27,008 


W. Edwards, 
. Broderick, Sun- 





d. 
Rorary Esatnes, J. W. Stubbs, Liverpool. 
iL Brakes for RatLway Ventcies, C. Lynam, 
Nottingham. 
97,502. PoxLsatinc Mikina Macarnes, A. 
Glasgow. 
97,563. Dry 
chester. 
27,564. Rance Foxsper and Srarion Kexpar, F. N. 
Baker, Glasgow. 

97,565. Sores of Boots and Ssogs, M. 
Glasgow. 

27,566. HYDRAULIC 
Malloch, Dundee. 

ArmovureD Beton Beams, G. 








Shic's, 


Seats for Tramcars, C. Elkes, Man- 


M. Grant, 


Manoie Accumuators, J. M. 


27 567. Gmtir, Man- 
chester. 

27,568. Propucine SoLipirigp Fost, J. Widmer, Man- 
chester. 

27,569. GRINDING MaTERIALS, J. Kraus, Barmen, Ger- 


many. 
J. Bradford, 


97,570. Suspgyprgrs for Harts, F. 
McKellen, Man- 


Leicester. 
97,57 1. 


E.xecrric Tramcars, 8. D, 





FANLIGHT, A. Robertson, Glasgow. 
73. Suprorts fur Gas BuRNERs, J.and G. 
"Glasgow. 

574. Reverstete Boosters, D. B. Peebles and Co. 
cod M. T. Pickstone, Liverpool. 
27,575. Joints for Tuptxe, &c., D. 

London. 
27,576 Secennene for Reoutatina Gas, A. Kershaw, 


Keith, 


27, 


and F. Hurst, 








‘Taverne Macuings, C. 8. McConnan, Liscard, 





Boots, H. Shutt and J. 





Watson and J. J. Walklate, Stoke- 


J. Callaway, Ashford, 


(W. Richardson, 


Brown.—(W. Richardson, 


Jane, 








Cheshire. 
27,578. Coat-cuttiInc Macuines, J. W. Hurd, Wol- 
7,579. INDICATING Dastrnation of Cars, G. G. Walker, 

Bradford. 
ford. 
27,581. Pap for PackInG 
I 
2. Warer-tupe Boriers, J. C. R. Oakes, London. 
33. Device for ConcentratinG Ores, 8. Crowder, 
27,584. Seats, G. 
upon-Trent. 
chester. 

27,586. Hoops for PLayinc Croquet, F. J. Strong, 

27,587. MepicaTep Trat, E. 
Middlesex. 
Thames. 

27,589. Rarssinc Bree, R. Brown. 

27,590. Ratsinc Beer, R. 
United States.) 

27,56 Rims for Wnezts, P. T. Somerville- -Large, 
Kilcullen, Co. Kildare. 

Woodruff, London. 

27.594. HIGH-PRESSURE Water Heater, W. Ogden, 
27,595. STRAINER and Vent Fonne., W. H. 
Bodmin, Cornwall. 

London. 
27,597. Maxine Leatuer, C. Dreher, London. 
F. ety London. 

27,599 Gamer, L C. Harrison, Herschel, District Aliwal 
27.600. Temegrinc Nexpies, H. Milward and Sons, 
Limited, and T. English, London. 

Crrcuits, G. C. Geisler, London. 

27,602. TYPEWRITING MacuINe Cask, C. H. Leibbrand, 
27,603. AnRows, M. M. Dessau, Merton, Surrey. 

27,604. Borrie, T. Sullivan, London. 

Molloy, London. 

27,606. PREVENTING ABSTRACTION of the ConTENT3 of 
97,607. PHOTOGRAPHIC PRINTING APPARATUS, 
Plummer, London. 

27,608. PULLEYS, A. E. Booker and W. A. Trier, 
London. 

London. 

27,610. Stay for Box Lips, J. W. Stephan, Dresden, 
27,611. TYPEWRITING Macurngs, E. Edwards.—(J. N. 
D. la Touche, India.) 

27,613. Means for MEASURING ANGLES, C. Lion, 
es London. 

Tellachow G. m. b. i. Germany.) 

27,615. ApsustmeNT of Rois for Rosca ENDLEss 
p Aktiengesellschaft, Germany ) 

7,616. DiscHaraine Coat from Ssrps, G. E. Holland 

27,617. _ BurronHo.s- “SEWING Macuings, O. Imray.— 
ot? ”. Rowley, Germany.) 
~ Orrewit, Siemens Bros. and Co., Limited, and A. 
Siemens, London. 

Co., Limited, F. Lydall,and A. M. Duke, London. 

27,620. VeLocipEepEs, R. Munro, London. 


stanton, Staffs. 
27 580. WATERPROOFING Garments, T. F. Wiley, Brad- 
jarker, Burnley. 
"London. 
27,585. Spinnine Fcax, A Greeves and P, Shaw, Man- 
Coventry. 
27,588. Tank or Ice Cugst, T. B. Rogers, Kingston-on- 
United States ) 
- Mos'c Rest, W. J. C. Bicknell, London. 
7,593. Work Horvers for Sewina Macurygs, M. B. 
ceeds. 
27,596. ADJUSTERS for Cornice Pots, H. T. Mills, 
iy NoN-SLIPPING ATTACH MENT for CycLte Waeg.s, 
North, Cape Colony. 
27,601. TeRMINALs for FostBiE Cot-outs in Evectric 
London. 
27,605. Ececrric Ozone Puysica, Exercisers, B. C. 
MiLk Cans, W. M. Chatterton, London. 
De J. 
27,609. Toasters for Use with Om Stoves, F. West, 
Neustadt, Germany. 
27,612. AB3ORBENT Paper, B, C. Simpson, London. 
27,614. Papgr Baas, A. G. Bloxam.—(Firma Gebriider 
MATERIAL, A G. Bloxam.—( Firma Pressund Walzwerk 
ee Johnstun, London. 
7,6 8. Measurixe the Reststance of an ELEctRic 
27,619, Eurctarc Rattway Cars, Siemens Bros and 
= — cum Brake Cy.inpers, H. E. 


Brown, 


27,622. , of Restpvge Orgs, H. R. Beiinger, 


ndon, 

27,623. PowgR-PRopUCING MxcuanteM, E. J. Lovelace, 
mdon. 

27,624. RarLway SIGNALLING Apparatus, J. P. 


0’ Donuell and E. C. Irving, London. 

27,625. OveRHEAD ELECTRIC Conpuctors, 8. J. Rose- 
blade, London. 

27,626. Makina Harr Nets, J. T. Marsh.—(M. Cornet, 
France ) 

27,627. Propuctna Motive Power, C. J. E. J. and L. 
_Maiche, London, 

27, — Expiosioy Motors, P. V. A. Thezard, 

ndon. 

27, 629. Firrers, K. Abraham, London. 

27,630. OPERATING the Distrisution Vatves of 
Enotngs, E. D. Chester and E. Chester and Co., 
Limited, London. 

27,631. Fororne Macutngs, 0. Briede, London. 

77 (G Commncesime SPEED of MINE Cacks, F. Coulson, 

on. 

27 poe » eaatadenaaraid Gas Burners, L. Armanni, 


27,684, a 
oa London, 


= ConveRTING REcIPROCATING into RoTARY 
States)’ H. J. Haddan.—(J. A. Norton, United 


Gas Burner DisTRIBUTORS, R. Steil- 


27,687. Can Fenpers, G. and P. Linhard, London, 

27,638. Fuanogp Jornt for Passacgs under PressurR, 
Sutcliffe, Speakman and Co., Limited, and E, R, 
Sutcliffe, London. 

27,639. AntI-FoULING Paints for Vessgeta, A. J. Boult. 
~(The Denney Galvanic Paint Company, United 
States.) 

27,640. Storm Su1g_p ArracumEnts for Buaatss, J. J. 
Russell, London. 

27,641. Dyginc Macuings, J. W. Hefford and E. 
Shuttlewood, London. 

7.642. Boots and Suogs, A. Briggs, London, 
27,643. Exvecopgs, A. Kock, London 
27,644 Evecrric TurEsap Baegaker, B. Dizewiecki, 


on. 

27,645. Apparatus for Layixa Dest, T. J. Britten, 
London. 

27 646. Watcers, D G Cavé, London. 


27,647. Toy Venicies, W. Kronheim and O, Haltenhoff, 
London. 

27,648. TicKkeT-REGISTERING Macuises, R. North, 
London. 


27 649. Pincensz Evuotasses, H. Brinkhaus, London. 
550. Sream Borvers, T. Scott, London. 
Eco Borter, A Barbary, London. 
7.652 NarRrowixe the WaLLs of HoLLow Boprss, H. 
Kohl, London. 
27,653. Laver Taan.mi‘sox Gear, E. C. Hager, 
London. 
27,654. CoxvertTixsG R¥FcC'!PROCATING 
Motion, E. C. Hagen, London. 
27,€55. Macuanism for Moror Cars, E. C. Hagen, 
London 
27 656. Lever 
London. 
27,657. Arcs of Exectric Lamps, 
London. 
27,658 Liqr*ractiov of Gases, W. P. Thompson.—{La 
Soci té l Air Liquide, France.) 
27,65 9. Bopy Bxeits, W. J. Teufel, Liverpool. 
7,660. Horsxesnors, J. N. Carey, ‘2 McKenzie, and G. 
ae Belcher, London. 
27,661. Me.ttinc and TreatinG Mera.s, R. Thomson, 
London. 
27,662. Device for Coatixc Steamers, J. M. Pirrie, 
London. 
27,663. Strixiyc Bac Discs, R. Reach, London. 
27,664. Fotp1ino Papgr, C. Owen and D. P. Montague, 
_Loudon. 
27,665. Hawp True ks, 8. W. Vance, London. 
7,666 J. A. Whelan, London. 
27’ ‘667. OPERA Guassgs, W. E. Stevens aad 8. C. Hirsch- 
berg, London 
27,668. Pins for Fastexinc Porposss, J. Hancock, 
London. 
27,669. Stream Generator, J. H.Peelen and F. W. M. 
Kirchman, London. 
See for ExpLosion Motors, E. Mors, 
sondaon. 
27,671. Fire Escapes, M. BE. Woods, London. 
27,672. Encing Room TeLeGcrapus, J. D. Rebertson, 
Calcutta. 






into Rorary 


TRANSMISSION System, E. C. Hagen, 


T. L. Carbone, 


16th December, 1902. 


27 673. Axration of Liquips, R. Wilby, Batley, 
Yorks. 
27,674. Liquip Furst Insecron, K. S. Murray, 
London. 
27,675. Liqouip For. Isvecrors, K. 8. Murray, 


London. 
27.676. TIGHTENING 
Petch, London. 
7. “Atuiano,” E. W. Allen. Lond-n. 
27,678. Ixpuction Colxs, W. J. Charles and A. Watson, 
Birmingham. 
79. Construction of Stroxc Rooms, 8. Withers, 
Birmingham. 


the Enps of Commutarors, A. F. 


a7 





27,680 Manvcracturtnc Door C stors, F. Page, 
London. 

27,681. Taz “ Acory” Grove Meyper, 8. Putton, 
London. 


2. Exornes, H. Carless, Southampton. 
RECORDING InsTRUMENTS, T. Thorp, Man- 


E. Whibley, St. Albans, 
Albans, 
Jackson, 





at, < 
chester. 

27 684. Saartiyc HoLpErs, 
Herts. 

27,685. Warec Rim Braxgs, E. Whibley, St. 

ww B. 


MULTIPLE PHONOGRAPHS, 


27,687. Bakinc Disags, F. W. Turne-, Stoke-on- 
27.688. GuARD for Ksives. J. Bri ggsand F, Winstanley, 
Leicester. 

27,689. Speep Mecuantsm, F L. Wait, Swindon. 

27,690. Sarery Reiease Stirrup, E. H. Cotterell, 
Walsall. 

27,691. Srretcuers for Taovsers, Xc., 
Stroud. 

27,692. CHocoLaTe Box, T. H. Hazlewood and Co., Bir- 
mingham. 

27,693. Matcn Box, T. H. Hazlewood and Co, Bir- 
mingham. 

27,694. Cays for Lcsricatine, A. T. Eardley, Stock- 


W. Truscott, 


port. 

27,695. Express Winpow Oprner, T. A. Barry, 
Chester. 

27,€96. Sappies, P. E. Dowson and A. Hopkinson, 


Manchester. 

27,697. Stups, W. J. Partridge and H. Mills, Birming- 
ham. 

27,698. RenpERING Cotron INFLAMMABLE, E. F. Morris, 
Manchester. 

27,699. Stgam GeNERATOR, Makins, Limited, and E. 
Makin, jun., Manchester. 

27,700. Packino the Rams of Pomes, A. J. Bailey, Man- 


chester. 

27,701. SupporTina VEHICLE WHEELS, N. B. Le Fevre, 
Lendon. 

27,702. Rivetise Srups, H. 8. Hamyshire, Stocks- 


bridge, Yorks. 


7,703. Foo Stenatiine, C. Richards and V. Hall, 
Torkard, Notts. 
27,704. HAND Brake Mecaanism, W. 8. Laycock, 


Sheffield. 
27,705. Concussion Fuses, H. Stanbridge, Bexhill, 
Le 


97,708. Fusrecte Evectricat Cut-outs, H. S. Parker, 
Manchester. 

ig Hegts of Boots, H. J. Bubb and J. H. Cox, 

27,708. “Posts of Tramway Ratts, W. A. McKnight, 

Liverpoc 

27,709. Pastamnes for Waist-Banps, C. F. Gaunt, Bir- 

mingham. 

27,710. Puppiine Furnaces, A. 8. 

Goodlet, Glasgow. 


Jardine and A. 


27,711. Fotpine Parser Boxes, &c., M. J. Kane, 
Glasgow. 

27,712. Fiexiste Coupiine for Saartina, J. Weller, 
ondon 


27,713. FASTENING Hee ts to Boots, J. E. Atkinson, Bir- 
minghz 

27.714. Lrqu 1p Sprayer, Société Pharmacie Centrale 

de France, Glasgow. 

27,715. cana Ciutcues, W. J. Wyatt, jun., 

Bristo! 

27, an Watcu Protector Vest, W. Bardsley, Penarth, 

Glam. 

. Mernop of Srupyine Lanovaces, H. Cannon, 

nc on. 

27,718. Prorectine CLotuss from Dust, J. Hermann, 

Halifax. 

27,719. Winpow-cLeaninc Apparatus, C. A. Wheeler, 


on. 

Evecrrica. Batterizs, D. H. Wilson, 
London. 
27,721. Automatic Exxctric’ Switcu, F. W. Baynes, 
London. 
27,722. Baxine Appuiancg, R. Nicholls, London. 
— TaB_E for SuRGIcAL Opgrations, J. E. Arnold, 
4zondon. 





27, ta ee PsotocrapHic Prints, E, and A. 
repas, 


London, 





27,724. Macuines for GaTHerine Sionaturges in 


Booxsispixe, D. McC. and D. G. Smyth and H. 
Hastir.ge, Lond n, 

27,725. Apmixtore for Boor Brack, I. Reder, 
London. 

27,726 Preventive Botries Btine ReriLzp, C. Baile: 
W. L. Murray, A. B. Plummer, and B. Middleweek’ 
London. 

27,727. Sewrnc Macatngs, A. J. Boult.—(The United 
Shoe Machinery Company, United States. 

27,728. Guipgs fu? Rop Mutts, J. H. Mellors, 
London. 


27,729. Inrasts’ AppargL, 8 E Drake. London. 
27,730. Sworp Kworts, J. T. a London. 

27731. TaRRMAL Morors, V. de vodine. London. 
27.782. MacHINE-woRKeD Boor Uppsrs, H. E. Triemer, 


£7,733. Torstiwg Encives, 8. 8. Bromhead.—(C. X. 
Ingham, United States. 

7,734. Drivisc Gear C. J. Watts, 
London. 

27,735. Segerinc AvtTomosties, A. Kinder, London. 

27,736. Gas- icuTinc Apparatus, C. W. Hinman, 
London. 

27,737. Tostse, H. H. Lake.—({National Tube Com- 
pany, United States ) 

27,738 Berawspine Irons, H. H. Lake.—(A. A. Phipps, 
United States ) 

27,739. TransMITTING S.cnats, H. H. Lake.—(J. 8. 
Stone, United States ) 

27.740. MowixGc Macuexss, J. W. Latimer, London. 

27 741. Tcsove, H. H. Lake.—(Nutional Tube Com- 
pany, United States.) 

27,742. Traxsuitrine Sionats, H. H. Lake.—(J/. &. 
Stone, United States.) 

27,743. Scares, H. B. Osgood, jun., London. 

7,744. Inkina MxgcuaNism, H. E. Newton.—(R. Hoe, 
United States. ) 

£7,745 Foxnacxs, R. C. Contardo, London. 

27.746. MetHop of Derersminino the Direction of 
M-oneric Waves, H. H. Lake.—(J/. 8, Stone, United 
States.) 

27.747. Butt-we_p Toxstnc, H. H. Lake.—(National 
Tube Company, United States.) 

27,748. Purniryinc Sewer Gas, J. Mu:phy and T. H. 
Mellor, London. 

27.749. Locxine Rartway CarriacE Doors, T. East- 
ham and A. Hull, Londor. 

27,750. CaNDLEsT.cK, C. Orsatt, London. 

27,751. Bacon-toastine Davicz, E. J. Robertson, 
London. 

27,752. Devices for Extixcuisuixc Arcs, E. A 
Carolan.—(The General Blectric Company, United 
States.) 

27,753. Bearincs for Mz 
A Carolan.—(The Gener 
States.) 

27,754. Cons for Dynamo Evecrric Macuines, E. 
A. Carolan.—(The General Electric Company, United 
States.) 

27,755. Exrecrric Furnaces, E. A. Carolan.—(The 
General Electric Company, United States.) 

27,7£6. ConverTiBte Cass for RatLway Cars, E. A. 


‘or Moror Cars, 


iG INSTRUMENTS, E. 
ectric Company, United 


Carolan.—({The General Electric Company, United 
States.) 
27,757. Evecrric Heaters, E. A. Carolan. —(The 


General Electric Company, United States ) 
27,758. Macutnes for Cuttinc MicaniTg, E. A. 
arolan. — (The General Electric Company, United 
Stotes ) 

27,79. Cowrrot Systems for SEARCHLIGHT PacsecTors, 
E. A. Carolan.—(The General Electric Company, 
United States ) 

27.760. Ececrric Reactanxce CIs, E. A. Carolan.—(T%e 
General Electric Company. United States ) 

27,761. Execrric Curt-outs. E. A. Carolan. — (The 
General Electric Company, Uuited States.) 

27,762. Erecraic Conpensgers, K. A. Carolan.—(7The 
General Electric Company, United States ) 

27.763. VarnyinG the VottacE of Exgcraic CurRENTs, 
E. A. Carolan. —(The General Electric Company, 
United States.) 

27,764. Systems of Erecrric Poast TRANSFORMATION 
E. A. Carolan. — (The General Electric Company, 
United States.) 

27,765. Evcecrric Paase Inpicatinc [NsTRUMENTs, E. 
A. Carolan.—(The General Electric Company, United 
States ) 

7,766. Potewtiat Inpicators for ELectric Circuits, 
E. A. Carolan. — (The General Electric Company, 
United States ) 

27.767. Exvectric Arc Lamps, E. A. Carolan.—( The 
General Electric Company, United States ) 

27,768. PwgomatTic TaRaIN -ConTROL SysTems, E A. 
Carolan._({The General Electric Company, United 
__ Stutes. ) 

7,769. Evezcrric Switcnes, E. A. lan.—( The 
" General Electric Company, United States ) 
27,770. Ecrctric Arc Lamps, . Carolan.—({The 
General Electric Company, United States.) 

27,771. Locks for Automatic E.gecrric Crrcuir 
Breakers, E. A. Carolan.—(The General Electric 
Company, United States ) 

27,772. Erecrric Reoutators, E. A. Carolan.—(The 
General Electric Company, United States.) 

27,773. Compouypinec Dynamo E.ectric Macuryess, E. 
A. Carolan.—(The General Electric Company, United 
States.) 

27 774. Locks, O. von Hartitzsch, London. 

27,775. Lamp Brackets for Cagriacss, J. H. Topham, 
London. 

27,776. VARIABLE-SPEED Gear, E. Groves, London. 

27,777. Tuygres for Smirus’ Forces, G. R. Adams, 


ndon. 
27,778. Compressinc Srext into Moutrs, H. Harmet, 


27,779. BICYCLE-SUPPORTED Stack, <A. Robbins, 
mdon, 

7,780. HeMISPHERICAL Bicycte Track, A. Robbins, 
London. 


27,781. Derermintnc the Direction of Macnetic 
Waves, H. H. Lake.—(J. 8. Stone, United States.) 
27,782. Tosrsc, H. H. Lake.—(National Tube Com- 

pany, United States.) 
27,783. ConTROLLING Furnace Dampers, D. A E. Evans, 
London. 
27,784. Baskets, A. van d°n Bok, London. 
ae. Marxinc Scores in Games, H. W. Fairbrass, 
ndon, 
27,786. InsuLaTING Meta.iic Surracss, J. A. Heany, 
ndon. 
7,787. Exectric Arc Lamps, J. A. Heany, London. 
27,788. VengT1an Butinps, R. Barrett, London. 
27,789. Furniture Castors, W. Livingstone and 8. P. 
Porter, London. 
27,790. Furniture Castors, W. Livingstone and 8. P. 
Porter, London. 
7,791. Castor Sockets, W. Livingstone and 8. P. 
Porter, London. 
27,792. Hypro-carRBon Enorng Ionitsr, G. C. Marks. 
—(A. A. Low, United States.) 
27,798. PackeTina Macutnrs, M. Lary, London. 
27,79% Printing Macuing, E. and A. Derepas, 


London. 
goo Means for Atracuine Buttons, G. W. McGill, 


27,796. Gravity Motors, O. I. Brasoveanu, London. 

27,797. Hanp Brakes for Trucks, H. 8. Frampton, 
London. 

27,798. PNgumatic Trees for VeniciEs, A. E. Schurr, 
London. 

27,799. Fornaces, H. H. Lake —(National Tube Com- 
pany, United States.) 

—_ ee Lirt MscuanisM, J. B. Silvani, 


27,801. ‘Seen Gear, G. Enrico, London. 
27,802. MakinG PorceLain InsvLators, F, M. Locke, 


on. 
27,808. CLutcn for TransmiTrinc Powsr, R. Wick, 
London. 
27,804. Dyzine Marsig, B. J. B. Mills.—(A. Boyeux 
and A. Mora, jun., France.) 
27,805. Too Houpers for Latues, W. Hillman, 








London. 
27,806. Horsx Rue, J. Burge, London. 





27,807. Packtisa Sormw Cuemicais, T. Baker, 
ndon. 
27,808. Wepoxs, C. J. Grellner, London. 


27, 809. FLUID-PRESSURE Brake Apparatus, A Kapteyn, 
London. 


27,810. Drivisc Mecuantsm for Motor Vau:cuxs, W. 
P. Thomson.—(C. Berg, United 
a8 811. Packtxos for HYDRAULIC Rams, J. Ashworth, 


27,812. Covers for Sreamisa Cuampers, G. P. Wallis, 


27 818. _Maxixc Bort. WELDED Tusss, H. H. Lake.— 
l Tube C United 

27,814. Draw Bencuss for Use in the Mazussceves of 

H. H. ke. —{ Nati Tube pany, 
United States.) 

27,815. Apparatus for Usk in the “MANUFACTURE of 
Tc Bix, H. H. Lake.—(M Tube Ci b 
United States ) 

27,816. AppaRATos for Use in the Manvracture of 

H. H. Lake —(National Tube Company, 
United States.) 

27.817. 8 a Tree Bianks from Forwacss, &c., 
H. Lake.—(National Tube Company, Uniied 











27,818. “Apparatus for TaaNsreRRinc Tuse PLATE, 
H. H. Lake. —(National Tube Company, United 
States 

27,819. ge for CHARGING Tose BLANKS into 
Furnaces, H. H. Lake.—(™ Tube Company, 





United States.) 

27.820. TROLLEY as for OverHEAD ELEcTRIc 
Taactioy, F. and T. W. Kennington and D. L. and 
L. Faweett, London. 

27,821. INCANDESCENT MANTLES TRANSPORTER, A. 
Oppenheim, London. 

27,822. CaLcULATING PsotoGRaPHic ExposuREs, A. 
Watkins, London. 

27,823. Compounp Arr Compressine Enotsgs, F. 2. M. 
Mahn and E. Brandt, London. 

27,824. RucutaToxe Valves, A. B. Reck, London. 

27,825. Barres, H. Pantin, London. 

27,826. tapes and Matcs Boxes, H. E. Jerome, 


27,827. ‘Avvouasn Cur-orF Vatvgs, I. Mayer and J. 
Biibner, London. 
27,828. IsoLatinc Vatves, I. Mayer and J. Htibner, 
mdon. 
a ~~ Corn-pELivery Apparatus, J. H. Albert and F. 
Wiggins, Londor, 


17th December, 1902. 


27,830. Bartpe Brrs, W. A. Crosbee, Birmingham. 

27, ro a Spgxep Gears for Cycizs, A. Shary, 

27, $32. “SUPPORTS for Cyctz Sappigs, A. Shar, 
London. 

27,833. ‘New Serine Hasp, F. T. Sanders, Bloxwich, 
Btaffs. 


27,884. Groovep Meta Sranparp Bar, A. Bex, 
Northampton. 

27,835. LicuTixc ELecrric TRoLiey Caps, E. A. Hall, 
Grimsby. 

27,886. AUTOMATICALLY Mixune Gases, W. M. Jackson, 
Manchester. 

27,837. Boor FrnisHixc Macuings, F. Napper and T. F. 
Miller, London. 

27.838. Ecectric Lamp Ho.pers, A. D. Smith, 


oy Keighley. 
7,839. Caimngy Can or Cow, E. E. Doddrell, 
"Ga 

27.840. Takatinc Grats, J. O. O'Brien.—(@. Vazeille, 
France.) 


27,841. Corn-REGISTERING Mecuanism, J. D. C. Burley 
and A. E. Gilmore, Stourbridge. 

27,842. Hotpisc Dev ce for Movers’ Cacss, T. H. 
Alexander and A. Brodie, Bristol. 

27,843. ARRANGEMENT for Teaininc Ptants, J. H. 
James. Hull. 

27, 844. Motor Enoryg, W. R. Duncker, Portslade-by- 

ussex. 

27,845. Wickets for Taste Caicxet, H. J. L. Tare- 
hither, Salisbury. 

27,846. Brake Hotes for- VenicLes, W. Gardner, 
Glasgow. 

7,847. Decreastsa Corton Waste, R. B. and G. D. 
~ Hardman, Manchester. 

27,848. RECEPTACLE for Fiurst Papsrs, L. Crees, 
Birmingham. 

27,849. LioHTinc VEHICLES, The Electric and Ordnance 
‘Accessories Company, Limited, E. C. Astington, 
and R. F. Hall, Birmingham. 

27 850. Etecraic LicHTiNG of Carrgiaczs, R. F. Hall, 
_Birmingham. 

7,851. ScRaPrR Mats for Doors, A. W. Hordern, Bir- 


mingham. 
. Drivinc MecuantsM for Cyciss, E. B. Killen, 
t. 


Belfast. 

27,853. Maxine Biscuits, J. Vicars, sen., T. Vicars, 
and J. Vicars, jun., Liverpoo 

27,854. BILLIARD Gawe, D. Roberts, Penmaenmawr, 
Carnarvonshire. 

27,355. AgRatinc Cement, C. H. Watson and J. Lang- 
ston, Greenhithe, Kent. 

27,856. NEEDLEs for Hanp Sswrno, T. Wall, Ponty- 


Moa 

or'sa7. Coameneo Acip Gas Generators, J.S, Mackay, 
Liverpool. 

27,858. Evectric Switcs, A. Eckstein and A. J. D. 
Krause, Manchester. 

27,859. Foo Siewats for Ramways, F. A. Ludlow, 
Bi 


27,860. MULE-DRtviNc ie J. Hetherington 
and Sons, Limited, and F. Hardman, Manchester. 

27,861. Arc Lame, O. Gross, Maxchester. 

27,862. Draivinc Sprspies for Sprsninc, A. W. Metcalfe, 
Belfast. 


27 863. Spank ARResters, T. Archer, Newcastle-on- 


ne. 

27,864. CORRUGATED Expansion Tuses, C. P. Horton, 
Birming 

27 865. APPLIANCE - TSACHING a CHILD to WALK, J. 
Macarthur, 

27,866. yar nga Cearen of Enctygs, 8S. C. Smee, 
Teddin 

27,867. Grote parvrsc Gear, E. H. Hancock and J. 
T. Walker, Sheffield 

27,868. GRILLING or * ToasTINa Srovs, C. Adams, 
Glasgow. 

27,869. Traction, R, C. Sayer, Bristol. 

27,870. Gas Excrngs, G. Neill, London. 

27871. Foops or MEDICINES, C. H. A. Krauss, 
London. 

27,872. Maxine Rouges and Carpets, J. L. Adams, 
Birmingham. 

27,873. WooL-coMBING Macurnes, J. Robertshaw and 

A Rhodes and Co., Limited, London. 
27, net TIME ReoisTer, W. G. Todhunter, Plumstead, 


t. 
27,875. RANGE-FINDER, C. E. Liles and J. W. A. Rulf, 
London. 
27,876. Tapies, H. J. G. Pessers and H. Klein, 
London. 
27,877. Breeprxa Caos, W. Rudd and R. Blackmore, 
naon. 
27, eo a for Moutpnve Gotr Baits, P. Dick, 
27 870. BL — for Knives and Forks, R. Miiller, 
md 


27,880. “Gas Governors, E. J. Bolton and E. Walker, 
London. 


27,881. Kwirg Boarp with Cieangr, J. Munro, 
London. 

27, oa Wuex ts Suippina, H. N. B. Good, 
Lon 


27,883. Sotznorps, T. Hamilton-Adams, London. 

27, 884. IncvBaTors and Fostger-moTHERs, W. Wrent- 
more, London 

27,885. inuenanene and Foster-morsers, W. Wrent- 
more, London. 
1886. Umprgtza, G. H. Rayner.—(W. R. Hardy, 
Falkland Isles.) 

27,887. IonrTers for INTERNAL CoMBUSTION ENGINES, 
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The Tangye Too] and Electric Company, Limited, 

and A. H. Bate, London. 

27,888. Vices, R. Schweers, Berlin, Germany. 

27,889. Soap, M. Zadig, London. 

27,890. Non-conpuctine Pips Coverinxes, G, A. Herd- 
man, London. 

27,891. Ggarine for Motor Crcxgs, J. van Hooydonk, 
London. 

27,892. Suprp.yine Liguips, J. Dever and F. Surmont, 
London. 

27,898. TRANSMISSION Devicss for VEHICLES, C. Jenatzy, 
London. 

27,894. Mrtxrve Apparatos, A. Gillies, London. 

27,895. Castine for ELgcrricat Macuings, N. Laschet, 
London. 

27,896. Repropucixc Pricturss, O. Grosand W. Ostwald, 
London. 

— Execrric Ienrtion Apparatus, M. Pognon, 

ncdon. 
27,898. ManuracturE of JEWELLERY, E. Paltscho, 


maon. 
27,899. Propucinc Orcanic Acips, N. Zelinsky, 


27,900. ConTRoLLING FeEp-waTer, H. A. Fileuss, 
London. 

27,901. Hrxczp or Swincrnc Winpows, H. Millar, 
London. 

27,902. Repuctne InFLAMMABILITY in Corton, W. H. 
Perkin, jun., and Whipp Bros. and Tod, Limited, 
London. 

—, Sienaine Devices for Sarps, W. H. McCurdy, 

ndon. 

27,904. Support for Cycrgs, R. A. Carruthers, 
London. 

27,905. Srapies, T. F. Shillington and J. A. Hanna, 
uondon. 

27,906. Pumps, F. Briickert, London. 

27,907. Tosgs, J. Miillers, London. 

27,908. Caso Recisters, The National Cash Register 
Company, Limited.—(The National Cash Register 
Company, United States.) 

27.909. Beis for SigNaLLine Apparatos, W. Deckert, 
London. ¥ 

—_. Borters for Heatine Porpcsss, R. F. Lambe, 

mdon. 

27,911. Liguz> » MBasuRING AppPaRaTus, E. Buss, 
London. 


18th December, 1902. 


27,912. Permanent Biotrer, J. Blumenfeld, Cologne, 
Germany. 

7,918. Bank, T. J. Walsh, London. 

27,914. HarrpresserRs’ Revo.tvinc Brus, T. Moore, 
Grantham. 

27,915. Critp’s Hanp Cart, A. P. J. Archbold, 
London. 

27,916. Seats, J. M. Martin, Glasgow. 

27,917. Gas-wasHING ApparRatos, C. H. Schill, Man- 

ester. 

Gas Taps, E. Hinton and F. A. Andrews, 

London. 

27,919. Vatvss, 8S. H. Adams, Harrogate. 

27,920. Gas Stoves, C. R. Elsey, Hull. 

27,921. Skips for CarsBoys, J. Mackenzie, 
brough-on-Tees. 

27,922. Gas Stoves, A. West, London. 

27,923. ConcrETE FLAG-MakinG Presses, T. 
Rochdale. 

27,924. Pressinc WkaRING AppaREL, W. M. Perry, 
Worcester. 

27,925. Saow Sranp, R. Bassil, Reading. 

7,926. Exastic Wagers for Bicycies, W. Wallace, 
G 


Middles- 


Oddy, 


Ww. 

27,927. Looms, J. Duckworth, J. Eddleston, and C. 
Whalley, Halifax. 

27,928. CanpLE Hotpsrs, W. J. Charles, Birmingham. 

27,929. Water GauGce Giass Protectors, H. Wilkin 
son, Burnley. 

27,930. Saucepans, J. B. Harding, Stoke-cn-Trent. 

27,931. Apparatus for Givine Caanarg, J. Dowse, 
Coventry. 

27.932. ConrroLiine Fiuip in Motor Cy.Lispers, W. 
E. Moss, Liverpool. 

27,938. OnGAN-BLOWING AppaRaTus, R A. and L. B. 
Cousans, Lincoln. 

27,934. TgLEPHONIC INSTRUMENTS, W. E. Heys.--(7he 
Hutchison Acoustic Company, United States ) 

27,935. Swivettinc Trotitey Baszs for Evecrric 
Cars, E. M. Munro, H. Brecknell, and H. I. Rogers, 
Bristol. 

27,936. Loosz Potigey Lusricator, R. T. Cooke, Man- 
chester. 

27,937. Sewrnc Macuinzs, S. B. Rigby, Manchester. 

illi: 


27,976. Axte Bgarrncs for Pit Corves, F. C. Carter, 
London. 

27,977. Scornrtnc Apparatus for Gamgs, G. P. Harvey, 
London. 

27,978. Lypicatinec Spgep of Trams, J. BE. and G. H. 
Firth, Huddersfield. 

27,979. Trmg-rnDIcaTING D1axs, J. Owen, London. 

27,980. Prrumatic Trres, S. Fox, London. 

27,981. Busngs for Cart Wages, W. H. Laverack, 
London. 

7,982. Corsets, 8. L. Bradley, London. 

27,983. Corser Busks and Corskrs, 8. L. Bradley, 
London. 

27,984. Continvous Inpgsx Lapagr, C. W. Marshall, 
London. 

27,985. DeLiverine Straw to THRESHING MACHINES, 
J. C. Jorgensen, London. 

27,986. ApPpaRaTus for GENERATING Gas, G. C. Otten, 
London. 

27,987. Caps, P. Stone, London. 

27,988. Stong Crussers, H. H. Lake.—(Fried. Krupp 
Grusonwerk, Germany.) 

7,989. ManoracturE of Gotr Batis, E. Kempshall, 
London. 

27,990. CLostne the Oprgyines of Tonngts in Ming 
Ssarts, M. Dreckmann and E. Marx, London. 
7,991. Scournrne Macuines, G. Carter and J. and J. 
Baldwin and Partners, Limited, London. 

27,992. Foot-stoot, M. Rosenberg, London. 

27,993. Scourtne Woot, P. Dubrule, jun , and P. Dub- 
rule, London. 

7,994. Exastic Tires, W. F. Williams, London. 
7,995. Hay Swesps, C. Cottis, London. 

. AniMAL Traps, V. Weiler, London. 

27,997. DELIVERING MEASURED QuantTiT1Es of LiQuID, 
The Liquid (Electric) Register Syndicate, Limited, 
and H. J. 8. Cassal, London. 

27,998. Macuivg for Burrinc Woot, &c, P. Bastin, 


ndon. 
27,999. Timmnc the Spgrep of Veutcixs, E. J. H. Long, 
London. 
28,000. Raa Pickers, L. Bredannaz and B. Osler, 
London. 
28,001. SuprorTinGc Leas to PaorocrapH FRamgs, D. 
Hart, London. 
28,002. OveRHEAD Caanss, R. Dalgliesh and T. V. Miles, 


London. 

28,003. Stoves for Hgatinc Arr, 8. C. Davidson, 
London. 

28,004. Pompine Apparatus, H. Bridges, London. 

28,005. Pygumatic Dritt Macuines, G. H. Hayes, 
London. 

28,006. E.ecrriciry Mersrs, G. Hookham, London. 

28,007. Governors for Encinzs, H. R. Hall, London. 

28,008. Braces, F. G. Warwick, London. 

28,009. Coupiinas fcr Saarts, &c., J. Méyer, London. 

28010. Rarrway Ratt Jorts, J. G. McMichael, 
London. 

28,011. Crurce for Etecrric Arc Lamps, R. T. D. 
Brougham and F. 8. Worsley, London, 

28,012. ELecrric Swrtcugs, Siemens Bros. and Co., 
Limited, and A. 8. Clift, London. 

28,013. Necative ELtectrropgs for AccumvULaTors, The 
Chloride Electrical Storage Company, Limited.— 
(La Société Anonyme pour le Travail Bleetrique des 
Météux, France.) 

28,014. Ick Sargs, A. J. Boult.—-(F. W. F. Schinborn, 
Germany.) 


19th December, 1902. 


28,015. PorTaBLe CanpDLE Brackets, E. T. Cox, 
London. 

28,016. Wincn, H. H. Cunynghame and C. V. Boys, 
London. 

28,017. Hoor Paps, H. Bilsboroughand J. Cliff, Alderley 
Edge, Cheshire. 

28,018. Sarety Lock Notcu, A. J. Morcom, St. Austell, 
Cornwall. 

28,019. Gas Compressor, H. C. Powel and J. Johnston, 
Chester. 

28,020. Atracuinc Titzs, J. W. Brockman and H. 
Greaves, Liverpool. 

28,021. HypRavuLic MovuLpine Pressgs, W. E. Rowlands, 

iverpool. é 

98,022. Sautrte of Weavine Looms, F. Crossley, 
Halifax. 

28,023. Bgxrs, P. A. Martin, Birmingham. 

28,024. ComBingp TaBLE and WasustTanp, D. Foulis, 
Edinburgh. 

28,025. Macainery for Winpinc THReap into BALLs, 
R. F. and J. Alexander and Co., Limited, and J. 
Mackie, Glasgow. 

38,056. ey SELF-CENTERING CHucK3, J. Rasmussen, 





27,988. Caancinc SauTrirs in Looms, W. W 
and J. Collinson, Manchester. 

27,939. Loom Suutties, W. Williamson and J. Collin- 
son, Manchester. 

27,940. Forags, R. Golze, Manchester. 

27,941. IntzERNAL ComBusTIoN Enorvgs, A. J. Riley 
and J. Warry, London. 

27,942. Fenpers, E. M. Crudgington, Birmingham. 

27,943. Trouser Presser, T. Bowley and H. Nickson, 
Birmingham. 

27,944. Hezgx. Protrecrors for Boots, H. Berlyn, 
London. 

27,945. Tre Fastengrs, J. O. Lloyd and E. J. James, 
New Quay, Co. Cardigan. 

27,046. Hexet Paps for Boots and Sxoxs, K. Wright, 
G w. 


27,947. Lapigs’ Waist Betts, C. Hirst, Glasgow. 
7,948. Sarety Rirte Ranaozg, T. B. Ralston and P. C. 

Hart, Glasgow. 

27,949. Corkscrews, J. Kirk. Glasgow. 

27,950. Caps, W. Waters and E. Cook, Glasgow. 

27,951. Pwgumatic Tire Prorector, P. and C. McCul- 
loch, Fort William, Invernesshire. 

27,952. Maxtnc Paper Tuses, G. H. Sachsenrider, 
Manchester. 

27,953. SMoKE-consuUMING Device, A. B, Hay, W. 
Rennie, and W. Muir, Glasgow. 

27,954. AppaRaTus for AGEING Carpets, A. Yardum, 
London. 

27,955. ScppoRTING INCANDESCENT Gas Mant gs, 8. 
Brookes, London. 

27,956. OuTsIpDE TramoaR Sugats, A. G. Ashford, New- 


port, Mon. 
7,957. ReauLaTina Rariway Sicnats, A. Weiss, 
mdon. 
27,958. Curtain Supports, J. Chmelius, Dresden 8, 


ermany. 
27,959. Motive Power Enoines, H. F. Laughton, 
London. - 
7,960. TRANSFERRING a PATTERN to Work, E. Girth, 
London. 
27,961. Forwaces of Stgam Borxgrs, 8. Ballard, Bir- 
mingham. 
27,962. Trap for Stor Siyxs, J. Doyle and A. Fox, 
London. 
27,963. SUPPORTING INCANDESCENT MANTLES, M. Wads- 
worth, London. 
27,964. Propucine INTENSELY Hor Fiamgs, G. H. Gun- 
maker, London. 
27,965. Gas Stove, F. Carter, Brighton. 
27,966. New Form of Rattway Guipg, H. A. Dean, 
Manchester. 
27,967. PuHonocrapas, E. Aron, London. 
27,968. CoMPRESSED AIR TouRpings, G. A. Nussbaum, 
London. 
27,969. CaRBURETTERS, A. J. Boult.—(Fabrique de 
Moteurs et de Machines, Siritzerland.) 
27,970. Paper Fires, A. J. Boult.—(Yawman and Erbe 
Manufacturing Company, United States.) 
7,971. Erastic Tres for Cycitz Wueerts, C. Boidot, 
London. 
27,972. Borrie Stoppers, C. Bruce.—(D. Bruce, Argen- 
tine Republic.) 
27,973, SPIRIT-BURNING Appliance, G. C. Fowler, 


mdon. 
27,974. VARIABLE SpgED Gear for Cycues, F. Mearing, 


mdon. 
27,975. HypRocaRBoN Burners, J. H. Morrissey, 


London. 





28,027. VesseL StegRinc Appliances, A. McGlashan, 
Stockton-on-Tees. 

28,028. ConstruCTING PaRTITION WALLS, W. White, 
Manchester. 

28.029. Roap Transport VeEnicitEes, T. Davies, 
Liverpool. 

28,030 Movutp with Cover, W. H. and B. H. Jones, 
Wolverhampton. 

Batis for Use in Gamgs, R. McDougall, 
Manchester. 

23,032. Floor and Treap Coverine, G. EB. Heyl-Dia, 
Liverpool. 

28,033. PREVENTING Fat Sortinc Grats, A. M. Vicker- 
staff, Erdington. 

28,034. Stups and Souitarrgs, H. T. B, Lambourne, 


Bicmingham. 

28,035. Cups for SospenpEers, H. T. B. Lambourne, 
Birmingham. 

28,086. Matcu - soxes, W., H, and P. Farnell, 
Leeds. 


28,037. ATTACHING TELEPHONE INSTRUMENTS, T. Turner, 
gow. 
28,088. MovaBLe TarGEeTs and Sionats, T. Turner, 


Glasgow. 

28,039. SrawpaRps for Gas Licst, J. B. Morrall, 
Birmingham. 

28,040. Macutne for the Manuracture of TaBets, W. 
T. Sudworth and O. Fischer, Nottingham. 


28,041. Sga-sounpinc Apparatus, J. E. Whiting, 
msgate. 

28,042. ConTROLLING FrEp-waTer, C. B. Callow, 

London. 


28,043. Fasteners for Stripinc SasHeEs of Doors, &c., 
W. Southwell, Keighley. 

28,044. Barret Botts, 8. A. Rowley, Birmingham. 

28,045. AncHor Holster for SUBMARINE Boats, S. Lake, 
Manchester. 

28,046. ArracHING Buckets to ELevator Bawps, C. 
Scholtz, Hamburg. 

28,047. PaorogRaPHic Frame Supports, J. Hartley, 
Liverpool. 

28.048. Maktno Pitt Boxes, W. Birkett and T. F. and 
W. Landell, Glasgow. 

28,049. Macnzetic Compassgs, T. E. Halford, London. 

28,050. Sotz Piats for Tramway Rai. Jornts, R. Ames, 


on. 

28,051. AntiI-pust GRATE ScreEN, F. Cunningham, 
London. 

28,052. Firg-LicuTers, W. W. Gregson, London. 

28,053. Spray CaRBuRETTERS, J. C. Phelon, London. 

28,054. PHonoarapus, &c., E. Romaine, London. 

28,055. Cooxine Rance Firepwaces, J. J. Cartwright, 
Birmingham. 

28,056. Fexpger for Hzzx Presses, G. Parmentier, 
Birmingham. 

28,057. Smoke ConsuMER for Furnaces, G. Knowling, 


mdaon, 
28,058. Tunwet VenTILator, A. K. Burn and F. Read, 

London, 
ig Corsets, G. Douhet and Paquin, Limited, 


Londor, 
—, Drytnac VecrtTaBixs, &., G. W. Sutton, 
mdon. 
28,061. Fre_p HospiTat Tents, J. Berry, London. 
28,062. WINDOW-CLEANER, A, Verlander and F, Moore, 
London. 
oe gitar G. B. Robinson and E. Sutton, 
mdon, 








28,064. TeLescors for Sicutmve OrpNanceg, J. J. Hicks, 


ndon. 
28,065. AERIAL SIGNALLING AppaRaTus, L, Stewart, 
London. 
28,066. Frrg-LicuTsR, M. Bailey, London. 
28,067. TRANSPLANTING PLants, H. P. G, Cranfield, 
London, 
28,068. Rotary Pumps, G. Brewer.—(7. C. Tucker, 
Tu key.) 
28,069. CoLitars for Necx-wear, F. W. Griffiths, 
London. 
—. Rims for Crcte Wuegis, W. Y. Lambert, 


ndon. 
28,071. Exgcrric-CURRENT Systems, C. Rieder, 


ndon. 

28,072. Sappugs, 8. Nodder, London. 

28 073, Pneumatic Tires, R. Wilkinson and H. 
Miller, London, 

28,074. MANUFACTURE of Hincgs, C. P. Showell, Bir- 
mingham., 

28,075. Exptosion Enoines, E. Butler and Clarke, 
Chapman, and Co., Limited, London. 

28,076. Sranps for DispLayine Goons, H. A. Wanklyn, 
London, 

28,077. MANUFACTURE of Propucts from Nitratss, C. 
F. Cross and J. Young, London. 

28,078. EtgcrricaL Conpuctors, G. Pommerhanz and 
H. Wien, London. 

28,079. Macuinge for Sewina Corsets, 8. Royle, 
London. 

28,080. E:ecrric Moror ConTro.igr, J. G. Childs, 
London. 

28,081. Execrric Contact Boxss, W. M. Brown, 


ndon. 
28,082. GoveRNInG Stream Ewnoings, F. M. Rites, 
mi 
28,083, 
ondon. 
28,084. Locks, E. Fiiller, London; 
28,085, SeparRaTinG O1L from Stream, M. P. Osbourn, 


on. 
Apparatus for TRansportina Casu, J. Gell, 


on. 

28,086. Macutnes for Maxine CLotues Puns, C. Carr, 
London. 

28,087. CompznsatTine Friction in Meters, F. P. Cox, 
London. 

28,088. PHorocraPuic Printinc Frames, A. Holmes 
and F. Werner, London. 

28,089. AuTomaTic OgE-LoaDING Macuings, T. Mcl.. 
Park, London. 

28,090. Dost-&xTRAcTING Apparatus, R. Bowden, 


London. 
28,091. Acip Compounps and So.vtions, C. Dreher, 


.ondon, 

28,092. Lamps, T. L. Carbone, London. 

28,093. Sroves for CrrcuLatTine Hor Warsr, J. Lunt 
Liverpool. 

28,094. Treatine Peas, E. Kamm, Liverpool. 

28,095. Locxrye Devices for Packacss, E. Fiiller, 
London. 

28,006. Station InpicaTors for Rartways, 0. Lékken 
London. 

28,007. PowgR-TRANSMITTING Apparatus, W. McHaffic, 
London. 

28,098. Apparatus for StoppgeRinG Borr.ss, J. Noad, 
London. 

28,099. Sack Hotpgr, R. C. Blakey, London. 

28,100. FIBRE- TREATING AppaRaTus, J. Gebauer, 
London. 

28,101. Hammocks, E. B. Mortimer, London. 

28,102. Conzrers, F. Schneider, London. 

—, OpgraTING Movinc Taroets, J. W. Porter, 

ndon. 
28,104. Switcnes, L. Lobenthal and J. McCullough, 
ndon. 
28,105. Drivine Gear for Motor VenIciEs, D. Purves, 


mdon. 

28,106. Pumps for Ixrtatine Tires, A. F. Spooner.— 
(La Compagnie Francaise des Nouvelles Pompes « Air, 
France.) 

23,107. Tires, G. F. Priestley, London. 

28,108. Swrrcues, O. Rennert, London. 

28,109. ELEcTRO-PLATING Iron, S. O. Cowper-Coles and 
Cowper-Coles Inventions Development Company, 
Limited, London. 

28,110. Sitver ALLoy, The Cowper-Coles Inventions 
Development Company, Limited, and 8. O. Cowper- 
Coles, London. 

28,111. TRawsposina CipHeR Messacss, G. I. Wa'sh, 
London. 

28,112. TreaTiInc Orgs, A. J. Evans, T. H. Jones, and 
J. R. Richards, London. 

28,113. Typgwaitinc Macuivgs, &c., G. I. Walsh, 
London. 


20th December, 1902. 
28,114. Apparatus for GRINDING Toozs, J. W. Newall, 


ndon, 

28,115. Gaueg for Cuttinac Screw Turegaps, J. W. 

ewall, London. 

28,116. Gates, A. S. Lough, Killeshandra, Co. Cavan. 

28,117. Co_Lar Stuns, O. Rothschild, Manchester. 

28,118. Tstescopic SHoot for Surps, W. W. Hunter, 
Swindon. 

78,119. Stas for Facina Watts, T. J. Hill and F. E. 
Clark, Birmingham. 

28,120. Bortno Latugs, 8S. H. Croker and J. W. 
Barnes, Liverpool. 

28,121. Front Licuts for Hansom Cass, P. Forder, 
Wolverhampton. 

28,122. Baty Bgarinos for Puttiys, J. A. Kennedy- 
McGregor and Lockerbie and Wilkinson, Limited, 
Birmingham. 

28,123, Frirr-Eicapes for Wixpows, M: Deimling, 
Manchester, 

28,124. Sugppixc Mecuantsm for Weavina Looms, G 
W. Stafford, Manchester. 

28,125. SHeppINe MecHANIsM for Weavixc Looms, G. 
W. Stafford, Manchester. 

28,126. Sazppinc Mgcuanism for Weavine Looms, G. 
W. Stafford, Manchester. 

ig Couptines for RatLway Vguicies, J. Thomas, 


mn. 
28,128. Bextirnc Macuinges, W. D. Ferguson and J. 
Ww. , Belfast. 


28,129. Inwcanpgescent Gas Burwers, C. Ryan, 
lasgow. 
28,130. Boor Sotg and Tox Prorscror, A. E. Ryder, 
Wolverhampton. 


28,131. Fire Tonos, W. H. Lycett and The Eagle Brass 
Stamping Company, Limited, Birmingham. 

28,132. Layrna Prpgs across Roaps, J. Hodkinson, 
Manchester. 

28,1338. Gas Burners, T. Gregson and T. Watmough, 
Manchester. 

28,134. CourpLine Wacons to Enorves, H. Swiers, 


Hull. 
28,185. ‘‘FisH Gaa,” S. Allcock and Co., Limited, 
Redditch. 


28,136. Latues, A. Smith, Keighley. 

28,137. Rivetine Merat, J. Rhodes and Sons, Limited, 
and C. J. Rhodes, ag 

so Gas Generator, C. J. P. Wadman-Smith, 


Bg. 
a Jornts for Prpss, F. T. Farrer and A, W. Ellis, 


on. 

28 140. RocK-DRILLING OPERATIONS, F. J. Tregoning, 
Redruth, Cornwall. . 

28,141. THREAD-sPoOLING Macutines, W. McGee, 
Glasgow. 

28,142, Prietine in Antiin Buiack, F. Cleff, Man- 
chester. 

28,143. Tareap Carrier for Szewine Macuiyzs, J. J. 
Byrne, Christchurch. 

28,144. Castina Hoitow Inoots, P. de Hemptinne, 


oe 
28,145, EVERSING CLUTCHES, H. 8. Hele-Shaw, 


Liverpoo! 

28,146. ReEp Looms, J. Shaw, Pendleton, near Man- 
¢ . Sa Oo 

28,147, CLEANSING GasEs, W. J, Crossley and J, Atkin- 


son, Manchester. uy 
28,148. Hames for Horszs’ Cotiars,’ T..W. Parkes, 
Wolverhampton. 





28,149. Learner, H. F., H., and E. Cockill and &, 
Handley, Bradford. 

28,150. Process of Dryinc Mareriacs, C. F. Zeller, 
London. 

28,151. Braxg, R. P. Roberts, St. Keverne R.8.0., 
Cornwall. 

28,152. Rotters for TextiLe Macuinery, L. Wood, 
Bolton, 

28,158. Coup.inas, J. Austin and J. T. Jukes, Hednes- 
ford, Staffs, 

28,154. SusMaRiINE War Vessets, G. F. Priestley, 
London. 

28,155. Fiyine Macuryegs, C. Joly, London. 

28,156. ACTUATING VALVEs, C. Nielsen, Copenhagen, 
Denmark. 

28,157. Lappgers, H. Ovenden, Tunbridge Wells. 

28,158. PARTS CONNECTED with AXLE-noxes, E. J, 
Wood, Birmingham. 


28,159. Fastentnes for Boots, R. B. Sharphouse, 
London. 

28,160. Fexp-water Heatina Device, G. E. Taylor, 
mdon. 


28,161. Biock Norgs, A. H. F. Schiiler, London, 
28,162. Fivrer for Faxp-water of Borers, T. A. Reed, 


London. 
28,168. Maxine Borriss, B. Adriance and A, Calleson, 


London. 

28,164. Rack Gamg, F, H. Urry and W. Haydon, 
London. 

aye Utivisation of Exnaust Gasxs, W. Randall, 


mdon. 
28,166. Parntine Macuings, G. F. and C. W. Giesecke, 


mdon. 
28,167. Execrric SigNsLuine Systems, H. G. Brown, 
mdon. 

28,168. Surps’ Sipg Licuts, R. G. Younson, London. 

28,169. Burrons for Garments, &c, E. Cameron, 
Dundee. 

28,170. TaLerHone Systems, F. Stock, London. 

28,171. TeLepHone Systems, F. Stock, London. 

28,172. Cuttine Macutneg, E. Heidenfeld and D. Korell, 


mn. 
28,178. VENTILATING RaiLway TunngLs, W. Patterson, 


on. 

28,174. Cotourinc Wootten Goops, C. Bucher, 
Liverpool. 

28,175. MxrcHanicaL Drums, O. and E. Meinel, 

mdon. 

ee ene and Lape.uine Borris, C. A. Hirth, 

mdon. 

28,177. Maxine Warer Gas, G. Harrison.—(The Société 
Internationale du gaz d'eau brevets Strache, Ste. Ame., 
Belgium.) 

28,178. Treatment of Iron and Sregx, ©. Koller, 
London. 

28,179. Rance Finpers, H. Grubb, London. 

28,180. Pweumatic Tires for Bicycixs, 8. 
London. 

28,181. Cuarcina Davice for Furnacss, O. Briede, 


Fox, 


ndon. 

28,182. Buckets for Dreporye Porposss, O. Bricde, 
London. 

28,183. Repuctnc Gear, H. H. Young, London. 

28,184. Motors, C. A. Watkins, London. 

28,185. Treg Supports, W. Fyfe, London. 

28,186. Apparatus for WHITENING SoGar, G, Deutsch, 


don. 
28,187. InteRNaL CompusTion Enorngs, W. J. Downey, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette, 





700,437. APPARATUS FOR ELECTRICALLY OPERATING 
Toots, Moore, Chicago. Ill., and C. J. Reilly, 
Syracuse, Ind.—Filed April 11th, 1900. 

Claim.—In an electrical apparatus for operating a 
tool, the combination with a pair of aligned solenoids 
adapted to be alternately energised, of a magnetic 
core arranged to be reciprocated by and through said 





solenoids and to communicate a succession of blows to 
a tool, and independent and separated magnetic 
shields for said solenoids to concentrate the lines of 
force on the core, substantially as described. 


701,439. Hypravtic Rivetine or Poncuixe Toor, 
C. Wigtel, Brooklyn, N.Y.—Filed March 11th, 1901. 
Claim.—(1) A hydraulic riveting or punching tool 
comprising the combination of a body a containing a 
fluid reservoir d, a hollow post on the body, a screw 
engaging with the hollow post and having an exten- 
sion that passes into the reservoir d, a ram whose axis 
is transverse to that of the reservoir 2 and whose 
chamber is connected with the reservoir, a jaw pivoted 
to the body and extending in front of the ram, devices 
on the jaw and ram that coact on the work, and means 
to prevent the jaw from turning under the action of 
the ram, subst intially as described. (2) A hydraulic 





riveting cr punching tvol comprising the cymbination 
of a body a containing a fluid reservoir d, a hollow 
post on the body, a screw engaging with the hollow 
post and having an extension that passes into the 
reservoir d, a ram whose axis is transverse to that of 
the reservoir d and whose chamber is connected with 
the reservoir, a jaw pivoted between its ends to the 
body and extending in front of the ram, devices on 
the ram and jaw that coact on the work on one side 
of;the pivot pin, and a removable block that fits 
between the jaw and body on the other side of the 








pivot pin, substantially as described. 














JAN. 9, 1908 


THE ENGINEER 


29 








PROGRESS IN THE DESIGN OF ROOF 
STRUCTURES SINCE 1850. 
By Ewrna MatHeson, M., Inst. C.E. 
In the interesting articles on structural costs which have 
recently appeared in Tue Encineer the advantages of 
simplicity in the designs for roofs were dealt with, and 
the editorial article on August 15th on “ Thrift in Design 
again referred to the same subject. I think that 
the views set forth in the above-named articles, so 
far as they refer to roofs, need some qualification, and, 
being conversant with the progress made during the last 
fifty years in this branch of engineering, give the follow- 
ing short history of what has taken place. _ 
In the early days of big spans the inventive power of 
the designer was taxed to create something new with the 


Fig "2 
Sydenham Crystal Palace Roof. 





limited materials available. Up till the year 1850 big 
roofs had been made of wood, Westminster Hall affording 
the most notable example in this country. The most 
famous wooden roof was that over the Riding School at 
Moscow, 285ft. span, the largest in existence till it was 
outdone by the iron roof over St. Pancras Station about 
1866, and still later by the roof over the Machinery Hall 
at the Paris Exhibition, and by the still larger roof at 
Chicago in 1893. 

- Railway stations obviously created a need for spacious 
buildings, but up till 1850 the necessity for large spans 
had not become apparent. The passenger station of the 
London and Birmingham Railway at Euston was com- 
posed of numerous sheds of small span, some of which 
still remain, and it is curious to notice how a change 
came in this regard, and how the ambitious views and 
big spans which followed in the last thirty years of the 


Fig 2. 
Roof over New Street 
Station Birmingham, 





century have been again modified by a subsequent 
reaction. ait? 
The possibilities afforded by iron for buildings and 
roofs found their early development in the great 1851 
Exhibition in Hyde Park. The idea of a large glass con- 
servatory, which was generally attributed to Sir Joseph 
Paxton, who had already constructed one on a small 
scale at Chatsworth, was only made feasible by the 
ability of the constructors, the firm of Fox and Hender- 
son, of Birmingham. The design was a peculiar one, as 
the main ribs, though of arch form, without horizontal 
ties, were intended to act as girders without lateral thrust, 
but subsequent addition of bracing between the columns 
of the building has provided them with abutments. This 
design was worked out in all its details by Mr. Fox, and 
the same engineer, known to the world as Sir Charles Fox, 
repeated and improved his methods in the Crystal Palace 
at Sydenham, where the skilful combination of cast iron 


Fig 3 


Roof over King's Cross Station 
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with wrought iron inaugurated an entirely new sy 

of building. Unlike more modern dhivchiae, _ 
characteristic feature of these two buildings was the use 
of cast iron and the design of trellis girders with parts so 
skilfully proportioned as to avoid the risks of flaws or 
the occurrence of initial strains in cooling. It is to the 
perfection of these details and connections and the free- 
dom from rust, which would destroy wrought iron, that 
the building has lasted till now, and it would last for an 
indefinite time to come, if the columns which have been 
used as rain-water pipes could be renewed. The Hyde Park 
and Sydenham buildings have the further, though indirect 
interest to engineers, that they afforded the first oppor. 
tunity for displaying the talent of Rowland Mason Ordish, 





who, as a draughtsman under Charles Fox, made the 
greater part of the working drawings. In these days, 
when repetition work is urged upon manufacturers as the 
most economical system, its full application in 1851 is an 
interesting incident of the past. 

Hardly was the Hyde Park building completed, and 
before that at Sydenham was erected, than Fox and 
Henderson, with Ordish still their assistant, made and 
erected the iron roof over the New-street Station, Bir- 
mingham, where the system of trussed principals was 
carried out on a scale larger than that in any previous 
structure. About this time also the terminal station 
was required at King’s Cross for the new Great Northern 
Railway into London. The roof was designed by Cubitt ona 
system entirely new in England—namely, that of arched 
ribs composed of a series of laminated wooden planks held 
together by screws and trenails, somewhat in the manner 
that a child's wooden hoop is framed together. There were 


Fig 4. 
Roof over Paddington Station, 
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two spans of 104ft. resting on brick walls, to which side 
buildings gave abutments. The ribs were replaced about 
thirty years later by iron ribs of similar external shape, 
not because of any actual failure, but as a precaution 
against decay, signs of which were becoming apparent. 
It may here be noted that the wide spans of this roof, as 
were those at New-street, Birmingham, were due not to 
any ambition on the part of the engineer as the roof 
designer, but to the exigencies of the traffic managers of 
the railway, who desired a free scope, uninterrupted by 
columns, for the marshalling of their trains and arrange- 
ment of platforms. 

The next notable roof was that over the Great Western 
terminus at Paddington. In these days of utilitarian 
design, when so-called ornament is occasionally added to 
iron structures, it is interesting to note the true archi- 
tectural skill with which Brunel, with his characteristic 
boldness, contrived the transept, which is still one of 
the most elegant of iron roof structures. This roof was 
made by Fox and Henderson, and erected about the year 


Fig. 5. 
Root of Agricultural Hali, Istingten 





1856. From this date wrought iron almost entirely 
superseded cast iron for roofs, and the facilities afforded 
by the many sections of L and T bars at that date 
becoming available, allowed a freedom of design up till 
then impossible. The roof over the Agricultural Hall, 
Islington, with a central arch of 120ft., was erected 
in 1862 by Handyside, of Derby, from the design of Mr. 
Frederick Peck, architect. It was at that date one of 
the largest roof spans, and was deemed an imposing 
structure. England still took the lead in large iron roofs, 
the modern scientific methods of the continental 
engineers being as yet undeveloped, and in America 
there were not only no iron roofs, but no railway station 
buildings of sufficient size to need any. The construction 
of railroads in the United States grew rapidly from 1863 
onwards, as the country recovered from the effects of the 
war, and stations, till then deemed to be mere adjuncts, 
which could be added later on, began to be erected. In 
England the big roofs next called for were those for covering 
the Cannon-street and Charing Cross Stations of the South- 


Fig. 6. 
Roof over Charing Cross Station. 





Eastern Railway. In both these cases the example of 
New-street Station at Birmingham was followed by Sir 
John Hawkshaw, the engineer, in so far that triangulated 
trusses, showing a curved contour, formed the principals. 
These buildings are generally regarded as eyesores, espe- 
cially when seen from the river or the Em ent, 
but their failure to please can hardly be ascribed to the 
design of the ironwork, which is simple in outline and 
good in detail. What is seen outside is not the ironwork 
of the roof structure, but the monotonous covering sur- 
face of corrugated iron, an equally plain front screen, and 
an ugly ventilator. The very high side walls of yellowish- 
grey brick offer, when seen inside, no feature of interest 
except the huge advertisements with which they are 
embellished. Besides, the arrangement of the ironwork 


resting on these high walls, has a great practical draw- 
back, as it affords no facilities for maintenance. 


The 








repairs of the glazing are difficult, as is also the painting 
of the ironwork, the suspension of hanging scaffolds for 
these purposes being unsafe as well as inconvenient. 
The ominous warning given by the falling of heavy rust 
flakes from the Cannon-street and Charing Cross roofs 
rendered necessary the rubbing and re-painting, which 
had to be effected as best it could. 

The completion of these two buildings brings us to the 
time of the St. Pancras roof, which was keenly criticised 
in Taz Enoryeer article of August 15th as unnecessarily 
expensive. If so, it only formed an appropriate adjunct 
to that very expensive edifice, the Midland Grand Hotel, 
designed by the late Sir Geo. Gilbert Scott; but it is here 
claimed that the station roof is neither extravagant nor 
inappropriate for the purpose intended, The design of 


Fig.7 
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the St. Pancras Station building was quite new. The 
problem was to give an open space of 240ft. wide between 
the walls, to heve a roof structure without obtrusive 
truss framing or ties, easy to reach and to climb from 
the floor, and to do this without abutments to the outer 
walls, for which there wasno available space. The late Mr. 
W. H. Barlow, F.R.S., then chief engineer of the Midland 
Railway, put the design of the ironwork entirely into the 
hands of R. M. Ordish, and on the occasion afterwards of 
opening the station for traffic gave him publicly the full 
credit of it. As is well known to those acquainted with 
the station, the railway approach is on a viaduct, and the 
space below the station is utilised for stores, the floor 
carrying the rail tracks being formed of girders. These 
girders were intended to serve also as a tie to the roof 
ribs, which spring from the floor level, although it is 
doubtful whether there is actually any tensile stress in 


Fig. 8. 
Roof over S*. Enoch’ Station, Glasgow. 
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them. In subsequent roofs of similar design the details 
at the feet of the ribs were modified. The lower part of 
each side of the St. Pancras roof is covered with slates on 
boarding; the upper part is glazed on a subsidiary “ ridge- 
and-furrow ” framework so arranged as toallow easy access 
for painting and renewals, this part of thedesign being an 
adaptation of what had already been done at the Crystal 
Palace. Whatever may be the opinion of engineers gene- 
rally concerning the main idea of the St. Pancras roof, 
it undoubtedly affords an admirable example of clever 
designing, and students who study the details will be 
struck with their symmetry and the skilful adaptation of 
simple parts to the whole. The roof was made and 
erected by the Butterley Company. 

The opening of the Settle and Carlisle extension of the 
Midland Railway, and the alliance of that company with 
the Glasgow and South-Western Railway Company, called 
for a new station at St. Enoch’s, Glasgow, and, as a 
fitting terminus to the joint undertaking, the roof struc. 


Fig. 9, 
Roof over Terminal Station. tiverpoo! 





ture was a repetition of St. Pancras in its main features. 
The building, however, is only 198ft. span, and the out- 
ward spring of the arch ribs is withheld by their 
attachment to cast iron bed-plates or feet extending 20ft. 
inwards, and held down to a concrete base by anchor 
bolts. The triangulation.of the main ribs is single 
instead of double, as at St. Pancras; the roof ribs are 
further apart, and the purlines are therefore stronger 
than those at the London terminus. The roof was made 
and erected by Handysides, of Derby, in 1871. Imme- 
diately succeeding the Glasgow roof, Handysides again 
repeated the design at the joint station in Manchester of 
the Great Northern, Midland, and Manchester, Sheffield, 
and Lincolnshire Railways, but in this case the span of 
the roof is 210ft. and the length 550ft. 

=n 1872-3 the roof over the terminal station at Liver- 
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pool for the Manchester, Sheffield, and Lincolnshire 
Railway was designed by Mr. John Fowler, and made by 
Handysides. The roof is 495ft. long, divided into nine 
oays. The main ribs or principals are placed 55ft. apart, 
and have a clear span of 160ft. from the springing, and a 
rise in the centre of 40ft., the tie having also a rise of 
14ft. The peculiar feature of this roof is that it is a tied 
arch, the tie being suspended from lattice arch ribs 
3ft. Yin. deep. 

It is held by many engineers that these roofs of the St. 
Pancras type as above described are needlessly extrava- 
gant in cost, but it is well to remember that they formed 
the model for many repetitions, notably in Germany, at 
Frankfurt, Mainz, and Cologne, as well as in the United 


Fig 10. 
Roof over Gymnasium Greenwich Naval 
Schoo/. 





States, not only in their large spans and their loftiness, 
but also in respect of structural design. The more modern 
roofs of this class have hinges at the springing, and one 
also in the middle of the arch, for the purpose of defining 
the pressure for load and wind. This, however, is a 
modern tendency which applies not only to roofs, but to 
all other structures. The idea of springing from the floor 
level, so fully carried out in the St. Pancras roof, had 
been applied previously on a miniature scale at the palm 
house, Kew, and subsequently at the gymnasium of the 
Greenwich Naval School and at the Terminal Station, 
Capetown. The drawback to these structures, that their 
arches obstruct more room near the floor than columns 
do, has been dealt with in the various cases with more or 
less esthetie results. 

Although it may be an open question whether a railway 


Fig. Il. 
Roof over Olympia, 
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station roof shall be in one or more spans, it is obviously 
necessary, in buildings for military tournaments or other 
spectacular displays of men and horses, that there shall be 
a sufficient open space unobstructed by intermediate 
columns. At Olympia, adjoining the Addison-road Sta- 
tion at Kensington, the central span is 179ft. between the 
columns, as compared with 120ft. at the Islington 
Agricultural Hall, and it is a continual puzzle to those 
who know both buildings why the horse shows and 
tournaments continue to be held at Islington when the 
more commodious and accessible building is available at 
Kensington. The Olympia roof, designed by Mr. Max 
Am Ende and made by Handysides, of Derby, in 1887, 
was the first in this country built with pivoted columns 
ending both ways in a ball and socket as the main sup- 
ports of the load. A wide gallery surrounds the principal 


Fig I2. 


Roof over the Albert Hall. 
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space at the height of 20ft. from the floor, and the arch 
ribs spring from the gallery level, so as to avoid all un- 
necessary obstruction on the ground floor. The bearing 
on ball joints was designed in order to direct the pressure 
through the central axis of the column whatever might 
be wind pressure on the roof, or the irregularity of the 
load on the gallery. 

One of the most notable of large roofs, of a kind 
unlike any of those just described, is that over the Albert 
Hall, designed by Mr. Ordish in 1867-71, with the co-opera- 
tion of Max Am Ende. The covering of this large audi- 
torium presented difficulties, because ordinary trussed 
principals were forbidden; the walls gave no strength as 
abutments, and the springing was 136ft. above the floor 
level. The general scheme for this building was that of 
Col. Scott, R.E., under whom the then improvements 


at South Kensington were being made, but the problem 
of the roof made a tour round Westminster before it 
could be dealt with, and finally found its solution in 
the hands of the above-named engineers. The roof is 
made as a dome on an oval base, springing from a wrought 
iron ring lying on the walls, the main ribs converging to 
asmaller oval ring in the centre, on which the skylight 
was constructed. 

It may be said, in conclusion, that the problem of 
how best to obtain at the lowest cost the advantages 
of an unobstructed ground space in a railway station 
has exercised the minds of many engineers. In the 
earlier rai!ways, roofs of small span were made to rest 
on cast iron columns placed without hesitation in the 
“six-foot.” Such, for instance, was the plan at Euston, 
Derby, and Nottingham. But while there might only be 
slight risk of concussion at terminal stations, accidents 


Fig i3. 
Roof over Broed street Station. 

















have occurred at “ through” stations, where trucks have 
jumped the rails and knocked down one or more columns, 
and with it a considerable area of roofing. Such an 
accident occurred at Nottingham a few years ago, and 
there have been other instances. The difficulty has been 
partly met, without the expense of large spans, by placing 
the columns in the middle of the platforms, as at Broad- 
street, North London Railway—95ft. span—repeated at 
Preston Station of the London and North-Western 
Railway, and at the Liverpool-street terminal station, 
London, designed by Mr. John Wilson, the engineer 
of the Great Eastern Railway, for 42ft. spans. But 
though the columns may there be protected against 
collision, they none the less hinder any future re-arrange- 
ment of the platforms or lines of rail. A bolder plan—of 
which examples are afforded at the Victoria terminus of 
the London and Brighton Railway and the Caledonian 
terminus at Glasgow—is that of spanning the entire 
width of the station by long lattice girders resting on the 
outer walls, and then arranging transverse roof framing on 
short spans of 30ft. to 50ft. The feet of the roof prin- 
cipals then rest on the lower flanges of the main girders, 
so that the roof ridges are parallel to these girders. 


“ 14 
Roof over Victoria Terminus. 
L.B.& S.C.R 


Roofs so constructed are ugly if visible from the outside, 
and involve a large number of valley gutters, which are 
liable to get choked occasionally, but they satisfy their 
primary purpose. 

Finally, it must be borne in mind that such sclid 
structures as those designed by engineers for railway 
stations, markets, and other purposes of a permanent 
nature, are necessarily of a substantial kind, more 
accurately fitted than those lighter structures which 
were probably in the mind of ths author of “ Structural 
Costs,” in THE ENGINEER of August 15th. 








NavaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Chief i tor of hinery : 
H. J. Oram, to the President, for service at the Admiralty as 
deputy engineer-in-chief. Inspector of machinery: R. Mayston, 
to the President, for service at the Ad-niralty as assistant engineer- 
in-chief. Fleet engineer: G. W. Hudson, to the Magnificent. 
Chief engineers: W. H. Wood, to the President, for service at the 
Admiralty, as secretary to the Boiler Committee; A. Burner, 
W. J. Hender, H Bone, ard R. H. C. Ball, to the President, for 
service at the Admiralty, in the Controller’s Department ; C. W. J. 
Bearblock, to the Pembroke, for cervic3 as first assistant to Chief 
Engineer at Chatham Dockyard; W. C. S:evens, to the Duke of 
Wellington, for course of instruction in water-tube boilers; E. 
Swinney and H. J. Coad, to the Vernon and Excellent, for course 
of hydraulic and torpedo instruction. Engineers: P. C. W. Howe, 
to the Duke of Wellington, as second assistant to Chief Engineer of 
Portsmouth Dockyard ; J. Maxwell, to the Duke of Wellington, as 
assistant to Chief Engineer of Portsmouth Dockyard ; F. Barter, 
J. McLaurin, W. M. Whayman, W. Hart, H. U. Anstey, H. F. 
Bell, H. J. Loveridge, W. B. Hall, A. E. Hyne, and A. S. W. 
Durston, to the President, for service in Controiler’s Department at 
the Admiralty; J. Legate, to the Duke of Wellington, for the 
Recruit ; W. J. Duffell, A. G. V. Salter, C. de F. Messervy, J. C. 
Pearson, H. Evans, and W. J. 8. Perkins, to the Vernon and 

| Excellent, for course of hydraulic and torpedo instruction. 

| Assistant engineers: W. H. Mew, D. Black, and J. J. Sargent, to 

| the Vernon and Excellent, for course of hydraulic and torpedo 
instruction. 








THE SIMPLON TUNNEL AND ITS 


CONSTRUCTION. 
No. VIIL* 

ContinuinG the description of the forms of timbering 
employed in the tunnel, it should be noted that for 
reasons of safety the whole of the tunnel No. 1 through- 
out was timbered, even where the rock was solid and firm; 
but the spacing apart of the arch timbers has naturally 
varied with the character of the stratifications, and thus 
10ft., and even 8ft. only, have sometimes been allowed 
between centres. The forms of timbering differ some- 
what even for a rock of the same nature; for example, 
where seams, although subject to no real pressure, lie 
horizontally, the superficial refrigeration of the warm rock 
in the tunnel has been apt at times to cause a sudden 
detachment and fall of layers—once with fatal results— 
and therefore, in such. cases a stronger form of timbering 
has been necessary, together with a closer spacing— 
sometimes of the type given in Fig. 1. But the long 
struts used in this construction are not easy to handle in 
the tunnel, and in ancther form of framing, wherein the 
same angle is observed for the central posts, the timbers 
are shortened by one-half—that is, at the principal trans- 
verse beams, extending the full width of the enlarged 
tunnel, and dividing the wall section from the arch 
section, the latter being subdivided into seven segments. 
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The primitive stage of this last-mentioned style of 
timbering is to be seen at the tunnel’s mouth, Fig. 2, p. 32. 

Masonry.—Wherever possible, it is sought to maintain 
the masonry following close up to the work of enlarge- 
ments; but the varying nature of the rock traversed 
causes frequent disparities in the rates of progress of the 
two operations. Before reaching the difficult portion of 
the tunnel, 4450m.-4490m., the enlargement was in 
general 400m. ahead of the walls, and 500m. ahead of 
the arch masonry in the tunnel No.1. At the time of 
writing the masonry lining is carried right up to the bad 
portion 4450m.; and about one-half (20m.) of the 
footings have been Jaid in the clay slate, while beyond, in 
the anhydrite, nearly 350m. of abutment walls have been 
built, reaching up to near the point 4800 m., and out of 
this latter portion an aggregate of 40m. of arch work is 
finished. Omitting the one very difficult part, the most 
troublesome portion for the ordinary wall work now 
appears to be past, for there is no indication, up to the 
present, of any further serious trouble from infiltrations. 
The most advanced courses or early stages of the wall 
work were at the period previously referred to in this 
article—and to which we adhere—proceeding through 
the flooded portions of the tunnel, where the water was 
of such depth in places that in wading through it to 
point out wal] details, the engineer serving as guide 
slipped into a depth where it reached to the hips. 

In the construction of the arch, lengths of timber 
stooling of square section, with posts spaced. 6ft. 6in. 
apart longitudinally, are erected between the arch 
timbers of the tunnels, in lengths of about 50 m. 
This framing embraces the full width of the walled 
tunnel so that a couple of 80 cm. tracks can be laid 
below it, and traffic to and from the heading, and mineral 


* No, VII. appeared December 26th, 1902. 
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enlarged in front of the iron frame 30 for the placing of the 
trussed framing depicted in section 6 and 64, which is 
supported vertically by an oblique strut wedged against 
the sleeper of a rearward frame and, longitudinally, also 
by a beam butting against the previous iron frame, 
Around these struts the next iron frame—3l—is then 
built, commencing with the sleeper, following with the 
head or bressumer, and completed by inserting the posts 
in the manner shown in the right-hand sectional view 7, 
The advance heading in front of wood frame 7 now pro- 
ceeds as shown in sections 8 and 9, followed by the 
erection of the wood frame 8—section 10—and the 
shoring up of the advanced drift—section 11—for the 
insertion of longitudinal struts between wood frames 7 
and eight. The last of the iron frames is now to be 


armed with iron frames. These frames are of I section 
153in. deep, 6}in. wide across the flange, and Sin. thick in | 
the web. The upper ends of the posts and the top beams | 
are braced together by pairs of angle brackets 8}in. deep 
by jin. thick, secured to the flanges of the channel 
girders by means of shallow channel irons 78in. wide by din. 
deep, riveted to the latter, as shown in the drawings, 
Fig. 3. The posts are stayed against direct lateral stresses 
by the forged Y stops, which are screwed by their lugs to | 


trains carrying supplies, can pass freely underneath. 
Upon this framework, and blocked up by the usual 
wedges for alignment, are mounted the steel arch centres. 
These, of I section Tin. deep and bolted together in two 
pieces, are spaced out at distances between centres 
depending upon the weight of the voussoirs to be borne. 
The arch varies in thickness from 14in. in sound rock to 
between 20in. and 24in. for ordinary heavy pressures, and 
occasionally to 4ft. 1jin. for the most difficult parts of 
the tunnel. As it is not possible, even with the most 
careful hand work, to remove the rock to the exact 
contour required for the extrados, there is necessarily 
considerable filling up to be done in addition to tle 





Fig. 2—TIMBERING AT MOUTH OF TUNNEL 


masonry, amounting, on an average, to nearabouts three 
cubic metres per metre run. This filling-up consists of 
concrete and rubble, forming a solid mass integral with 
the arch, differing in this particular from the St. 
Gothard Tunnel, wherein rammed rubble was employed, 
and which has of course an advantage on the side of 
tunnel dryness by its aiding the permeation of water 
emanating from the natural roof. The lagging boards 
carried by the centres are put in one by one on either 
side as the building up of the haunches proceeds, and 
finally the crown is completed by the insertion of the key- 
stones from the end which remains open—the -most 
difficult part in tunnel arch masonry. Materials are 
og up to the masons’ scaffolding simply by hand and 
pulley. 

The inflows of water from the various springs in the 
roof and sides of the tunnel were diverted during this 
work by means of shields of iron suitably bent and 
stayed up to resist the force of water rushing in from 
different fissures. A channel of sufficient size to accommo- 
date the volume of the water was then formed in 
hydraulic cement around, the extrados work being carried 


Iron frames for support of soft 
or difficult portions oF tunnel 445044. 
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Fig. 3—IRON FRAME 











on the while under cover of the metal shields, which 
were removed when the work was set; the rubble filling- 
up then being continued as before. The water from these 
arch gutters on both sides is brought into the tunnel 
drain through barbicans pierced in the walls; and this 
latter drain is of course emptied by the first convenient 
cross-passage into the tunnel No. 2. In drier parts of 
the tunnel where the amount of water inflow was insig- 
nificant—a mere trickle—the filling-up above the extrados 
was occasionally tapped with small pipes following the 
inside contour or the vault down to the side drain; but 
these outlets have up to the present yielded very little 
water—indicating at least that no fresh inflows have 
occurred. 

Tron frames.—We now return to that part of the tunnel 











Fig. 4 
Excavation around iron-framed tunnel for 
burlding inverted arches (Work now in progress) 
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the top and bottom wooden truss béams, between which 

it will be noted all the iron frames are sandwiched and 

securely bolted. Provision is made for angle brackets or | 
gussets, also at the feet of the posts by the same form of 

channel iron ears affixed to the flanges. 

The plan followed for the excavation in the slate clay, | 
or very difficult part of the tunnel between 4450—4490, | 
will be understood from the sketches shown on page 31, 

made during the progress of the excavation for the iron 

frames Nos. 29 to 32—that is, the last four frames of 

the first series which were placed in close contact. 

As will be noticed, the de- 
composed rock was exca- 
vated by an advance drift 
below, followed by an en- 
larging drift above. For the 
timbering of these drifts the 
advance was made with rect- 
angular frames of square- 
section timbers, having 
dimensions over all of 5ft. 
by 54ft.; and for the work 
of enlargement a_ larger 
frame composed of two round 
beams and two stiles was 
built up, as shown by section 
6a, and then shored in place 
by one, and sometimes} by 
two, heavy struts. Thick 
lagging and polling boards 
were driven in all round the 
excavations as the work pro- 
ceeded. Occasionally, as in 
the saturated clay slate of 
tunnel No. 2, the wooden 
polling boards were sustained 
by iron plates with return 
ends, as have already been 
represented in the photo- 
graph given of the advance 
heading in tunnel No. 2. 
Section 1, page 31, shows the 
twenty - ninth iron frame 
and the wooden frame 3, 
both in position, and the excavation proceeding forwards 

in the top and bottom drifts, followed by the erection in 

the lower hole of the wooden frame 4--see section 2. 

In the next sections, 3 and 3A, the iron from 80 is now 

mounted, the top drift advanced and lagged, and the 

heading is being driven on in advance of the wood frame 

4—see section 4—and in section 5 longitudinal timbers 

have been inserted for the support of retrograde pressure, | 
while the downward excavation is continuing below them. | 


Fig. 





The upper drift shown in section 3 is now sufficiently 


| of frame No, 33. 
| continued onwards for the erection of the remainder of 
| the iron frames, but the more resistant nature of the 
| mica-schist further ahead permitted them to be spaced 


erected, as indicated by section 12, and followed by the 
commencement of a fresh top drift, as previously shown 
in section 1, while excavation is being started in front of 
the lower wooden frame 7 as in section 13. The drift 
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Extra special Section for extra heavy pressures 

between 4450 and 4490 metrical advance 

showing relative proportions of normal section 
and iron frame in situ. 


now commenced in front of the wood frame 8—section 14 
—is shored up as the work progresses, as in section 15, 
and boarded up when complete, as in section 16, in which 
latter view the last trussed frame in juxtaposition— 


| No. 32—is shown fully completed, and the upper drift 


being advanced for the erection, after a slight interval, 
The same method of excavation was 


out at distances apart varying from 16in. to 4ft., the last 
being put in position in the tunnel at the point 4492°20 m., 
and the spaces between the sandwiched iron frames 82 
to 74 are filled up with concrete. 

As an illustration of the great pressure exercised 
upon these strong trussed frames it may be mentioned 
that near to where the spacing out began, one of the 
frames between Nos. 35 and 40 has been broken at the 
roof beam. While waiting for the replacement of this 
beam it has been strengthened by a strong transverse 
beam supported at either end by a couple of posts—a 
repair job which for the moment prevents steam locomo- 


6—DRESSING TUNNEL COURSES 


tives, with lowered chimneys, from passing, but without any 
serious inconvenience, as the compressed-air locomotives 
can clear this spot, and haul the mineral trains forward 
the short distance to where the masonry walls are now 
in progress. : 

Excavation of the material around the outside of the 
frames commences by first cutting a portion out of one 
of the posts—just sufficient to allow men and materials 
to pass through. This work is done simply by hammer 
and cold chisel, and the excavation then proceeds down- 
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wards, the shaft as it progresses being strongly timbered 
and boarded. The sketch—Fig. 4—gives a general idea 
of this work, but being made from memory, the timber- 
ing may not be shown precisely according to the arrange- 
ment which is employed. In this particular part the 
staying and bracing differ frequently to suit local condi- 
tions of the clay in the cramped space wherein the work 
has to be done. Arrived at the bottom of the shaft, sills 
of square section are laid upon which to erect strong 
posts, and these latter are driven in under the corners of 
the iron frames sbove immediately room has been 
scraped to make place for a lintel. This undermining of 
the iron frames is only effected on a breadth of about 5ft. 
at a time. Continuing the excavation, a number of 
posts, always corresponding with the transverse line of 
the frames above, are at last got in, and as soon as the 
middle line of the tunnel is reached the inverted arch is built 
in at once, and as quickly as possible to the fullest breadth 
available, and up tothe undersides of the iron frames, 
which are then rigidly supported by this foundation. 
The same process at the same metrical point of advance 
is simultaneously carried on from the opposite side of the 
tunnel. Meanwhile the excavation has been carried 
backwards to the outside footing for the arch and then 
upwards, followed as closely as possible by the foundation 
masonry. If the wet decomposed rock contiguous to the 
portion just built is sufficiently firm, another transverse 
drift is run under the frames, or, in the case of this being 
unfavourable, a gallery is driven forwards longitudinally 
to the tunnel’s axis until firmer ground for the foundation 
presents itself. In this way work is proceeding simu)- 
taneously at a number of rings of from 3 m. to 5 m. 
apart, which serve later on as a basis for working in the 
unstable material which had until then been avoided. 
The work here is unquestionably the most interesting 
in the tunnel, with the element of uncertainty at all 
times present; yet it is not the most comfortable of 
places for an engineer in charge, for the air is not the 
best of tunnel air, and the black mud soon envelops 
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everything, while a number of hydraulic injectors of 
various sizes have to be kept running to lower the water, 
which enters here as in a well. 

After laying the foundation arch, it is the part which 
lies between the outer sides of the iron frames and the 
inside of the wal] to be built that is now excavated (2) 
and filled up at once with a temporary masonry, which 
then becomes a lateral support for the timbering in the 
outer space next to be excavated (3). The section of this 
part of the tunnel, as compared with the normal section, 
and the form of the masonry courses are shown in Fig. 5. 

The abutments for this arch have at the present time 
been completed for a length of about 20 metres, but the 
enlargement-for the vault has yet to be accomplished. 
The method of carrying out this work does not so far 
appear to be definitely fixed. One plan out of many is 
to turn a temporary arch of dry masonry (4) above the 
iron frames and abutting upon the temporary masonry 
(2) at the sides. This would form a solid basis for the 
support of the heavy timbering that will be necessary for 
the shoring up of the large surface described by the 
extrados of an arch of this section, and it may ultimately 
serve as centering for the voussoirs. Something rather 
similar was, it may be remembered, adopted for the extra- 
difficult parts in tne excavation of the Christina Tunnel 
traversing the Apennines. 

The water inflows have, as is readily conceivable, been 
troublesome ; but this 40 m. stratum of rotted mica- 
schist has been, and still is, the most serious of all the 
obstacles yet encountered in the whoie course of the 
work of the Simplon. More than a year has already 
been spent in it, and it will probably require another year 
before it is completed, including, of course, the enlarge- 
ment and lining of the same bad portion of the twin- 
tunnel No. 2, where work is now progressing according to 
the experience already gained in the main tunnel. The 
work of dressing up the course of the tunnel No. 2, in 
the short length lying between the inundated part and 
the commencement of the black clay is shown in Fig. 6. 
This auxiliary tunnel being now pierced from its mouth 
to the heading, advantage is taken of its cooler atmo- 
sphere for the conveyance of both the high-pressure water 
mains—one only of which had been carried along tunnel 
No. 1, as has been noted previously. This disposition, 
therefore, resembles the arrangement already adopted at 
the Swiss side and shown by the sketch Fig. 7. 
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Surveying as Practised by Civil Engineers and Surveyors. 
By Joun WuitTeLaw, jun., Assoc. M.Inst. C.E. With 
about two hundred and sixty illustrations. London: 
Crosby Lockwood and Son, 7, Stationers’ Hall-court, 
Ludgate-hill. 1902. 


Tue contents of the present treatise may be regarded as 
ranged under two heads. The first, comprising the 
earlier or more introductory chapters, is devoted to the 
treatment of the simpler and elementary part of the 
subject. Under the second division is included a, full 
description of the more special branches, or, as the author 
terms them, “ the higher class of surveying.” Generally 
speaking, the first part of the volume deals with the 
scope of the work with which the surveyor must be 
thoroughly conversant, as he will be called upon to carry 
it out in the actual practice of his profession. The 
second portion enters into a more complete and compre- 
hensive view of the knowledge he may be expected to 
possess and the duties which he may be required to 
undertake, according to the advance he has made and 
the position he may occupy. The author is correct in 
his view of the value of Borda’s “ method of repetition,” 
that is, in repeating the observation of an angle a certain 
number of times, according to the degree of accuracy 
desired, and taking the mean of the last angle observed. 
So far as the errors of graduation are concerned, they no 
doubt are diminished, but that advantage is more than 
counterbalanced by errors of observation which always 
tend to accumulate, and by errors due to the continual 
use of the tangent and clamping screws, which interfere 
with the proper stability of the instrument. . It will be 
found, as a rule, preferable to use a fairly large theodolite 
when possible, than one of a smaller type, with the 
repeating method. 

The whole subject of tacheometry, or stadia surveying 
is well discussed in Chapter XI. Special instruments 
adapted for this description of surveying are in general 
use for carrying out preliminary surveys for public works 
on the Continent, in Mexico, and in the United States. 
An ordinary theodolite may be used for tacheometry by 
the adoption of one or other of two methods. The stadia 
wires or hairs may be inserted at a certain distance apart, 
so that the fraction representing the focal length of the 
telescope divided by the distance apart of the stadia 
hairs should be a constant, and equal to an even number, 
usually 100. The other method is to use the stadia hairs 
putin at any distance apart, and determine their dis- 
tance by observing the staff reading on a known 
accurately measured distance. In Porro’s stadia telescope, 
also called the cleps, an additional or anallatic lens is 
provided, which renders it unnecessary to add a certain 
amount to each horizontal distance. It has been found 
in practice, however, that the inconvenience arising 
from having to add a constant, generally an even foot or 
two feet, is very trifling, and that the additional lenses, 
number of parts, adjustments, and complications are 
neither warranted nor required. It must be kept in view 
that the tacheometer or stadia system is adapted for use 
only in the open country, although the main traverse 
line may be sometimes surveyed by that method in close 
and unfavourable ground. Owing to the admirable set of 
Ordnance maps we possess for our home work, tache- 
ometry will probably be found chiefly used abroad. 

“Tunnel Alignment and Setting Out” deals with the 
operations requisite for ranging tunnels both on the 
surface and under ground. The means adopted for trans- 
ferring surface lines down shafts, so as to ensure accuracy 
in the direction, as well as in the levels of the tunnel, 
are set forth in detail, and numerous examples introduced 
to illustrate them. Among these are the tunnels on the 
Dore and Chinley Railway, and the four great sub-Alpine 
specimens, the Arlberg, the Mont Cenis, the St. Gothard, 
and the Simplon. The last, when completed, will be 
124 miles in length, and the longest in the world. While 
the theodolite is the most suitable instrument for making 
those astronomical observations which are often neces- 
sary to determine the latitude, longitude, and meridian of 
the district under survey, the nautical—to distinguish it 
from the box—sextant is more portable, and for rough 
explorations and preliminary reconnaissances sometimes 
more convenient, and is also sufficiently accurate for the 
purpose. In the case of ascertaining the longitude by 
“lunars,” the theodolite is not adapted for the measure- 
ment of the distance, and a sextant must be employed, 
as it can take simultaneous sights to two moving 
bodies, such as the moon and a star. It has the dis- 
advantage of measuring oblique angles instead of their 
horizontal projection. The chronometer is still the most 
useful and general method of finding the longitude, and 
will probably remain so. Whenkept in proper order and 
accurately rated, it is always available, whereas it is 
frequently impossible, owing to atmospheric conditions, to 
make absolute astronomical observations with the best 
and most powerful instruments. A chapter is added on 
surveys abroad in unmapped countries and districts, 
containing much useful and practical information. The 
volume, which is well adapted to meet the requirements 
of the student of engineering and the modern surveyor, 
concludes with a series of tables which will facilitate the 
barometric calculation of heights and the operations 
connected with tacheometric and stadia surveying. 





Die Dampfkessel. By F. TevzNer. Berlin: J. Springer. 1902. 

222 p.p., 8vo., 34 plates, and 95 illustrations in text. 

Tus is an excellent systematic treatise on steam 
boilers. It would hardly satisfy all the needs of an 
English engineering student, but that is chiefly because 
the styles of boiler most used in England are not quite 
the same as those in favourin Germany. The arrange- 
ment of the book is more strictly logical than one 
commonly finds in English technical books. First, a short 
chapter on the physical properties of water and steam ; 





then a longer one upon the various fuels used ; next, the 
construction of the fire-door, the dead-plate, and the 
grate, and combustion thereon. We are next taken 
through the flues, and then taught how to build chimneys; 
then the feeding of water into boilers in general, and the 
various kinds of feed apparatus are treated of in con- 
siderable detail; and after all this very proper and 
scientifically-grranged preparation, it is with some relief 
that we find ourselves introduced to the subject of the 
boiler itself in the fourth part of the book. The fifth 
part is devoted to boiler mountings, the working and care 
of boilers, and the legal regulations governing the use of 
them. In the fifth part examples of the complete 
calculations necessary for the design of various kinds of 
boilers are given. 

The extensive use in Germany of “ braunkohl,” a term 
which covers the various grades of lignite and indicates a 
coaly fuel which requires much room to burn freely leads 
to outside firing being more common in Germany than with 
us. Thus the plain cylindric boiler without internal flues 
has in Germany taken many forms little known here. 
An effort to give this form of boiler that efficiency which 
comes from small diameters results in large boilers bein 
made up of series of two, four, six, or eight long horizon’ 
tubes closed at both ends and of from 24ft. to 4ft. 
diameter, their water and steam spaces being connected 
together by separate cross tubes. These are laid in two 
or three tiers, the lower ones being generally of smaller 
diameter. The feed-water enters the top series and over- 
flows at the proper water-level—z.e., about two-thirds the 
diameter of the tube—into the lower set. The steam space 
in these lower tubes is thus kept clear so long as the feed 
is maintained in proportion to the evaporation. Fire- 
grates built entirely in brick furnaces right in front of the 
boiler have also found favour for similar reasons. Some 
English engineers maintain that this outside furnace in 
a mass of brickwork gives higher economy, on account of 
the more perfect combustion steadily maintained inside 
the highly-heated brickwork, than do our various styles 
of internal furnace flue and fire-box. Again, the poor 
quality of fuel much used in Germany makes “ stair- 
case” grates useful. These are made of flat-bar fire-bars, 
laid with their flat side horizontal, and arranged as the 
treads of a ladder sloping steeply downwards towards the 
forward or inner end of the grate. 

Parts of this book are too purely theoretical for our 
taste. Thus it gives us chemical formulas for calculating 
the heat value of, and volume of air required for the 
complete combustion of, various fuels; but it gives 
only a single numerical example of each calculation, 
and no tables of the results for the various fuels used. 
And certain subjects receive but very slight notice. For 
instance, the whole subject of mechanical stoking is dis- 
missed with the statement that “ Leach’s” system, 
“manufactured by the Sichsischen Maschinenfabrick 
in Chemintz, formerly Rich. Hartmann,” is “ the best,” 
with half a dozen lines of description of an illustration ‘of 
this design, which goes by the name of “ Henderson’s ” 
in this country. Coal-dust stoking is, according to this 
book, solely accomplished by the apparatus of “R. 
Schwartzkoff, of Berlin,” which consists of a rapidly- 
rotating wire-brush, which, by impact, throws the coal- 
dust from a hopper through the fire-door into the furnace. 
Information of so narrow and partial a kind can hardly 
be good for the engineering student. For the most part, 
however, the remarks upon the reasons for variation in 
construction and in method of working are eminently 
practical, and the volume bristles with dimensions and 
rules for dimensioning. 

Some description of most styles of boilers actually 
in use is given. What we call the Cornish boiler is here 
named the Cornwall boiler. The Scotch marine boiler 
is credited with the following advantages : —Simplicity of 
construction and little cost in repairs; and with the dis- 
advantages, comparatively low pressures alone possible, 
comparatively slow heating up, forcing not permissible, 
wetness of steam produced, clean feed-water requisite, 
poor circulation, and frequent leakage at the tube joints. 
A boiler, consisting of a two-flue or Lancashire boiler, 
with a flame-tube cylindric body overhead, the gases 
passing through the upper-flame tubes after issuing from 
the internal furnace flues, is rather favoured. In one 
form illustrated from the designs of a Diisseldorf firm the 
escape of the steam from the lower to the upper body is 
regulated by a float valve, the valve opening to allow the 
steam to pass when the water in the lower body falls 
below normal level. The German patriotism of the 
author leads him to ignore the existence of boilermakers 
outside the Fatherland, which certainly gives sections 
of his book an odd appearance. For instance, the perusal 
of it leaves one with the impression that water-tube 
boilers are made nowhere outside north and middle 
Germany. The Diirr is fully described, but one is not 
informed of the existence of the Niclausse, nor even of 
Babcock and Wilcox. The section on riveted joints is 
full and clear. Mud.doors, safety and stop valves, water- 
gauges, pressure gauges, feed-heaters, superheaters are all 
fairly fully described; but nothingis said about feed pumps, 
and there are given only two or three illustrations of not 
very commonly used formsof injector. Theillustrations are 
hardly high-class specimens of engraving and printing, 
but they show the constructions clearly and with 
sufficient detail. The book has a table of contents, but 
no index—an omission which is a great disadvantage to a 
technical work. 








THE INSTITUTION OF MINING AND MeTatLUrcy.—The fourth 
ordinary meeting of the twelfth session of the Institution of 
Mining and Metallurgy will be held, by the courtesy of the 
Council, at the rooms of the Geological Society, Burlington House, 
Piccadilly, London, W., on Thursday, January 15th, at 8 p.m. 
The following papers will be discussed :—‘‘ Notes on Copper 
Mining in the Vale of Avoca, County Wicklow, Ireland,” by E. 
Henry Davies ; ‘‘ Notes on the Berehaven Copper Mines,” by G. H. 
Blenkinsop ; ‘‘ Notes on an Iron Property near Tunis,” by A. J. 
MacInerny. 
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ENGINES OF S.8. BRUSSELS—PLAN 
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minimum the exposed surfaces of those containing 
the hottest steam. All the working parts of the 
engines and the whole of the shafting are of 
Siemens-Martin steel, the crank pins being hollow, and 
fitted with centrifugal lubricators. The piston-rod 
guide bars are made of two steel plates, formed with a 
water space for cooling between them, the crosshead 
shoes embracing both their outside surfaces, the one 
guide bar thus serving for both the ahead and astern 
motions. The high and intermediate-pressure steam 
distribution valves, which are both of the piston type, 
and fitted with balance cylinders, are actuated by double 
excentrics and twin-bar link motions, the weight shaft 
levers having adjustable expansion ends. The low-pressuie 
cyiinders have ordinary double-ported flat slide valves, 
the reversing being effected by Messrs. Gourlay Brothers’ 
direct-acting reversing engines of the steam and hydraulic 
type. 

The air pumps are worked off the low-pressure piston- 
rod crossheads. The surface condensers, placed medially 
in the length of the engines in the port and starboard 
wings are supplied with cooling water by independently 
driven centrifugal pumps. Each set of the main engines 
drives a 10ft. diameter screw propeller, which has three 
manganese bronze blades bolted on to a steel boss; the 
thrust blocks for the screw shafting, as shown in our 
illustration, being incorporated with the engine bed. 
plates, to which they are rigidly bolted. 

Steam for the main engines is generated in four large 
single-ended cylindrical three-furnaced steel boilers, 
placed back to back in pairs in two boiler-rooms, and 
worked at a pressure of 160]lb. per square inch under 
forced draught with closed stokeholds; the air pressure 
being obtained with double inlet fans, which, to minimise 
noise as much as possible, are driven by Crichton’s patent 
silent single-acting compound engines. A Quiggins 
patent feed-water heater for the main boilers is also 
installed, and the feed pumps—made by Clarke, Chapman 
and Co., of Gateshead—are of the single-cylinder double- 
acting type on Woodeson’s patent, and draw direct from 
the feed-tanks, their working being controlled by automatic 
gear. A donkey boiler is fitted in the forward stokehold, 
which supplies steam for all the auxiliary machinery in 
the ship. 

The Brussels, as shown in our illustration of her afloat, 
is rigged as a fore-and-aft schooner, and has two funnels 
close together—her boilers being back to back. Her 
draught when loaded, bunker capacity for 125 tons 
of coal being provided, is 14ft. 6in.; thus giving greater 
stability than that of most of the Channel steamers 
having less draught. She can also be water-ballasted to 
the extent of 115 tons. 
Brown’s patent steam tiller and telemotor, which dis- 
penses with all chains, rods, &c., leading to the steering 
engine, which is attached directly to the ship’s rudder- 
head, the. telemotor itself operating and controlling the 
valves of the steering engine, which it does without noise 
in working the gear. It is placed in a house on the ship’s 
bridge deck, right forward—shown in the section of 
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the ship—a flying bridge being arranged above it, 
with steering gear and telegraphs leading to the engine- 
room. Hand gear for steering is also provided in case 
of a breakdown of the steam gear. 

We may here mention that the propelling, &c., 
machinery of the Brussels was constructed under the 
superintendence of Mr. J. N. Blenkinsop, the able 
superintendent engineer to the Great Eastern Railway 
Company, and that many of his own ideas are incor- 
porated in the design. 

As in our previous articles on the cross-Channel ser- 
vices, we give on page 34 in tabular form for easy reference 
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Ipswich, and Norwich perform the service every week 
day between Harwich and Antwerp. None of the boats 
of the company carry either mails or passengers from 
Harw:ch to Hamburg, that service being performed by 
the steamers of the General Steam Navigation Company. 
The Great Eastern Company, however, carry mails to 
certain ports in Holland, that service having commenced 
in May, 1898. 

In drawing our notice of the mail and passenger services 
performed by the Great Eastern Railway Company to a 
conclusion, it may be interesting to the present genera- 
tion of our readers to know that Harwich was the port 
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the leading particulars as to dimensions, engine power, 
speed, &c., of the present passenger fleet of the Great | 
Eastern Railway Company employed in the services 
between Harwich and the Continent :— 

The particular services performed by this fleet are as | 
follows :—The steamers Amsterdam, Berlin, Chelmsford, | 
Dresden, and Vienna, are engaged daily—Sundays in- | 
cluded—in the service between Harwich—from Parkeston | 
Quay, the boats’ departures having been shifted there in | 
1888 through the necessity for more accommodation to | 
work the increasing trade—and the Hook of Holland and | 
Rotterdam; while the Brussels, Colchester, Cambridge, | 





| the establishment of a regular packet service by the Post- 
| office in 1688, the packet boats of Harwich then running 


| did not usually exceed 60 tons burden. 













on the Eastern Coast of this country at which such a 
service was first carried on some 250 years ago; and on 


were taken as the model for the new vessels built, which 
These were, of 
course, all sailing packets, their Continental port being 
Hamburg; the service was a fighting one, all the vessels 
engaged in it being armed, and it was for more than a 
century and a-half the regular vehicle for mails and 
travellers from our Eastern seaboard to the Continent. 
When our differences with France culminated in war, the 
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mail and passenger service between Dover und Calais and 
other French ports was invariably suspended and 
removed to Harwich, the Dover Straits being then 
infested with privateers. The records of the postal mail 
service of that time would contain many a story of 
which other nations would have been proud to have 
recounted in their history; but they have, however, 
perished through carelessness, or been wantonly destroyed 
as possessing no interest or value. Let us hope that the 
records of the similar service now, and for some years 
past, ably performed by the Greast Eastern Railway Com- 
pany’s boats, from the old packet port of Harwich, may 
not meet with the same neglect as those of its predecessor. 

The average time now occupied in the runs by the 
Great Eastern Company’s boats to and from the Hook 
of Holland, Rotterdam, and Antwerp, is seven, ten and 
a-half, and ten hours respectively. 








A REMARKABLE BOILER EXPLOSION. 


Ir is indisputable that boiler explosions occur at long 
intervals, which are in the main inexplicable on any weil 
worked-out and carefully-prepared hypothesis. The 
explanations put forward are, when carefully and 
dispassionately examined, found to be lacking in im- 
portant details, or even defective in the applica- 
tion of general principles. At one time it was 
the custom to treat all explosions as mysterious 
phenomena. Then_an intelligent revulsion set in, and it 
became the rule to attribute all explosions to one or both 
of two causes—namely, shortness of water, or weakness 
of structure; the latter due to corrosion producing furrows 
and grooves, and so reducing the bursting strength of a 
shell, or the collapsing resistance of a fire-box or a furnace 
flue. More recently, however, cautious men have to admit 
that, as we have said above, explosions do occur now and 
then which apparently cannot have been due either to 
shortness of water, structural weakness, or corrosion. 
An explosion which occurred in Chicago on the morning 
of November 29th last appears to belong to this class of 
catastrophes. It has excited a good deal of interest in 
the United States technical Press, and deserves careful 
consideration in our own pages. 

Before proceeding further, however, we would warn 
our readers that it is essential that they should not go 
beyond the recerd. They must not, in other words, 
import conditions that did not exist, or make assump- 
tions for which the available information supplies no 
foundation. In a word, it may be said that for all that 
we know there may be dozens of facts which are perti- 
nent, and yet were not brought before the coroner’s jury. 
With these we have nothing to do. We must rest content 
with the facts as they were set forth in the evidence. Thus, 
it will not do to say the boiler was short of water if the 
expert evidence says it was not, and so on. We must 
confine ourselves strictly to the evidence set forth and to 
the reports published in the technical United States 
Press, and particularly in The Engineer, published in 
Cleveland, to which we are principally indebted for the 
following particulars. 

The exploded boiler was one of a battery of five hori- 
zontal return-tube boilers. They were of a type very 
common in the United States. They were plain cylinders 
each 5ft. in diameter and 16ft. long, fired externally 
under one end. The flame runs along a flash flue to the 
back, and the gases, rising in a“dry-back” or 
combustion chamber, return to the front through 
forty-six tubes 4in. diameter, and thence away to 
the smokestack. The boiler-house contained twelve 
boilers, ten all alike, arranged in two batteries of 
five each. In a corner was a larger boiler, and 
yet another stood under the same roof, but par- 
titioned off, which was fired with all sorts of rubbish. 
The works were those of the Swift Packing Company, 
engaged in the preparation of canned food of all kinds. 
A refrigerating plant was in use on the premises. The 
boiler-house was aone-storey building. Adjoining it was 
a two-storey warehouse in which some seventy or eighty 
persons were employed. Twelve men were at work in 
the boiler-house. The engineer, Thomas Holmes, had 
just entered the house on one of his rounds of inspection 
when the explosion occurre1; he was killed on the spot, 
several others were killed and maimed by the fall of the 
buildings. 

One of the boilers—and one only—exploded; the top 
ripped open, and one end plate split as though by a 
charge of gunpowder. Let us now consider carefully 
what the secondary effects of the explosion were. 

The steam generated in the boiler was conducted to a 
single big collecting drum the full length of the battery 
of boilers, or, say, 30ft. long. This drum was blown into 
the air, and was lifted 35ft., crashing through the roof of 
the boiler-house, and at such an angle as to tear away 
50ft. of the wall at the west end of the building. It 
smashed into the side of the storehouse, having still 
enough force to bury one end several feet in earth in its 
final fall. Many of the occupants of the storehouse 
were bruised and cut by flying glass and débris. Fire 
added to the horrors of the situation, and it was some 
time after the explosion before the firemen succeeded in 
getting the flames under control. The work of rescuing 
the bodies of the unfortunate men was stil] further inter- 
fered with by the intense heat from the piles of brick and 
broken and twisted apparatus. 

The first question we have to ask is, what lifted the 
steam druni? The answer will be, “‘ Why, the steam of 
course.” This may be conceded, but we have still to seek 
for the mechanical details of the operation. Are we to 
regard the drum in the light of the vane of a steam impulse 
wheel, or.that of a sail in a hurricane? We may leave 
these questions for the time being, and proceed to con- 
sider the further effects of the explosion. 

No doubt many of our readers will call to mind 
instances in which a large number of boilers has exploded 
simultaneously or nearly so, and the fact has been 





explained by saying that as each boiler gave way it 
broke up the next one to it. A dozen large boilers ex- 
ploded in Germany some years ago in this fashion, and as 
many as six flew into the air “ like a flight of partridges ” 
on one occasion in the North of England. We have 
always regarded the explanation as entirely unsatisfac- 
tory. Let.us see how far it was supported by the facts 
of the present case. We are told that the investigators 
found that the steam drum which had wrought such 
havoc in the storehouse had sustained comparatively 
little damage. The crown sheets of the five boilers in 
the south battery were battered in and their settings 
were ripped and -torn, but beyond this they were not 
injured. The four boilers that were in the row with the 
one that exploded were more or less twisted and bent, 
but an inspection of their plates demonstrated that they 
had not exploded. 

It will be seen that the conditions here were all 
favourable to more explosions, but not one took place. 

To what is the explosion to be attributed? At first it 
was, as a matter of course,said that it was caused by 
shortness of water. But there is not a scrap of evidence 
that the boiler was short of water. There is positive 
evidence that it was not, and the failure, we are told, took 
place along the top, which “ was torn for a distance of 
7ft.,” and, as was to be expected, the tubes were all bent 
and broken, and some of them are missing in the débris. 
A coroner’s jury was empanelled, and Mr. Blaney, the 
chief boiler inspector to the City Council of Chicago, has 
made a report which we give in full. 


I beg leaveto submit the following report concerning the explo- 
sion of boilers at Swift and Co.’s plant on Saturday, November 
29th, 1902, The accident occurred at 10.10 a.m., and I happened 
to be in that vicinity and reached the scene of the explosion at 
10.35 a.m. Immediately I served notice that every part of boiler 
and machinery be left as found. Authorities requested permission 
to remove dead and injured, which was granted. soon as 

ible after the dead and wounded were removed I began my 
investigation to ascertain the cause of accident. 

Tbe explosion occurred in that part of the premises known as 
No. 3ice plant, which contained two batteries of ten tubular boilers, 
60in. in diameter and 16ft. long, and two boilers known as water- 
tube type. 

Records filed in my office will show that a thorough inspection 
was made of the ten boilers contained in No. 3 ice plant, and said 
inspection was completed May 2ith, 1902. 

The inspection was started on said ten tubular boilers, beginning 
on Monday, March 10th, and ending May 24th, 1902. ‘The follow- 
ing inspections were made on the battery of five boilers on the 
following dates, among which was located the fatal No. 8 boiler 
which was the one that exploded. Boiler No 6 was inspected 
Monday, March 10th ; boilers Nos. 7 and 8, Tuesday, March 25th ; 
and boilers Nos. 9 and 10 were inspected Saturday, April 12th, 
1902. A copy of the original inspection is attached hereto, which 
shows that all the boilers contained in said No. 3 ice plant were 
rebuilt by Swift and Co. at their boiler shops, Union Stock Yards, 
Chicago, Ill., and put into service by them about five dars after 
each of the above inspections. As the inspectors’ report of the 
inspections will show, the boilers were in good, safe, and serviceable 
condition. 

On beginning my inspection the morning of the accident, 
November 29tb, I found on the premises James L. Foord, chief 
inspector, and other experts representing the Hartford Steam 
Boiler Inspection and Insurance Company, and we found that this 
boiler, known as No. 8, located in the north battery, had exploded. 
Owing the the violence of the explosion I was unable to find all 
the parts and attachments of the Foiler. On examining those parts 
which I secured, I found that the boiler was made of jin. thick 
flanging steel, 60,000 Ib. tensile strength. I took nine pieces from 
different parts of the shell from said No. 8 boiler, and had them 
tested by G. F. Gebhardt, professor of mechanical engineerirg, 
Armour Institute, and also by Robert W. Hunt and Co., Rookery 
Building. Reports from said experts show that the steel used in 
construction of said No. 8 boiler was above the average in thick- 
ness and tensile strength, namely, gin. thickne:s and 60,00) Ib. 
tensile strength tu the square inch. 

I also had a piece cut out of the back flue sheet close to the top 
row of flue holes, and had the same tested, as shown by report, 
and found it to be good sound material of required tensile 
strength. I also had chemical analysis made of said test pieces by 
Prof. W. T. McClement, of the Armour Institute, and, .s his 
report will show, they stood a first-class test. One of the said test 
pieces was cut out of the back head, close to the top row of flues. 
‘The said portion of the back head would be the first place to show 
defects owing to low water. Report of Prof. W. T. Clement 
shows to the contrary in report of his chemical analysis. 

We also carefully inspected the safety valves, but owing to their 
badly damage condition and stems more or less bent, it was 
impossible to determine causes through them. 

In summing up the probable cause of the accident, difficulties 
were encountered through the badly battered condition of the 
whole building and plant and the loss of some of the principal 
attachments of the boiler, these having disappeared by reason of 
the violence of the explosion. However, I am quite satisfied of the 
good condition of said plant, and especially of said boiler No. 8, as 
records will show. The two batteries were completely rebuilt and 
put into service about May 25th. Reports of my inspectors show 
that everything pertaining to both batteries of boilers was in good 
safe condition. Reports also of Professors Gebhardt and 
MecClement tend to show that first-class material was used in con- 
struction, and also those parts of the boiler examined after the 
explosion would tend to prove that the workmanship on the con- 
struction of the boiler was Al. 

No. 8 boiler was shut down on the morning of the explosion, 
November 29th, for the purpose of washing it out. Testimony of 
the boiler washer in charge, after the explosion, would tend to show 
that all due precautions were taken. 

In coming to a conclusion as to the real cause of the explosion I 
would venture the following opinion :—No. 8 boiler was washed 
out at 8 a.m., then filled with water. It was then necessary to fire 
up this No. 8 boiler so as to get the same amount of steam pressure 
as was in the other boilers of the same battery before connecting 
No. 8 to the battery. Based on the investigations made, my opinion 
is that the steam pressure was allowed to rise higher on No. 8 boiler 
than on the rest of the boilers in battery before connecting same, 
and the opening of the main valve of No. 8 boiler, and permitting 
the excessive pressure to escape suddenly, was the cause of the 
explosion.” 

The coroner’s jury found a verdict in accordance with 
the report. 

We must remind our readers here of our opening state- 
ment, to the effect that all speculation and hypotheses 
intended to account for this explosion must be con- 
sonant with the information at our disposal. For 
example, we must not assume that the boiler was short 
of water or the plates brittle without evidence to that 
effect. Now let us see what are the facts we have to 
consider. It is clear that the boiler was almost new, and 
in sound condition, free from dangerous corrosion, and of 
excellent material. It was a little under 27 tons tensile 





strength. It was not inany way brittle or untrustworthy. 
With a working pressure of 120 lb. the metal was stressed 
to 9600]b. per square inch, giving a factor of safety a 
little over six to one. With double riveted seams the 
factor was still 4:5 to one—rather less than would be 
adopted perhaps in this country, but still ample, and 
quite consistent with the best United States practice. 

The boilers were insured by the Hartford Steam Boiler 
Insurance Company, the competence of which is beyond 
question, and by it they had been fully inspected about 
the end of August or beginning of September. 

There is direct evidence that the boiler was amply 
supplied with water. If it were not, then some of the 
tubes would be the first to fail, because untilthe cylinder 
was nearly empty there would be enough water on the 
plates over the furnace to prevent them from becoming 
red hot, and furthermore the boiler ripped open along the 
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We have, then, so far, no ostensible cause for the 
explosion, and we say this after giving full weight to 
Inspector Blaney’s suggestion that it was due to the 
sudden opening of the stop valve and the immediate 
release of pressure. We hope to show in a moment that 
this might, indeed, have operated, but not in the way 
Mr. Blaney supposes. If the valve admitted of being 
suddenly thrown open to the atmosphere, a violent 
lifting of the water might no doubt take place; but 
actually the valve, being fitted with a screw, was opened 
gradually, and the steam was discharged, not into the 
atmosphere, but into the steam drum, in which the pres- 
sure was very little lower than it was in the boiler. 

We have here, then, an explosion of the most violent 
character, and there is not one shred of evidence avail- 
able to show what was the cause of the catastrophe. 
It appears to be quite clear that the explosion did not 
occur until after the stop valve had been opened, and 
it followed very quickly on that opening. This would 
dispose of the theory that the pressure had been 
allowed to get too high. It is fairly certain that the 
bursting pressure of the cylinder was not less than 500 Ib. 
on the square inch, and we have no right whatever to 
assume that any such pressure could have accumulated un- 
perceived in the boiler. It is, however,a matter of common 
knowledge that many boilers have exploded immediately 
after starting the engine. Various: explanations have 
been advanced to account for the fact. With these we 
need not further concern ourselves. What follows must 
be taken as a suggestion which is consonant with all the 
known facts about the generation of steam and boiler 
explosions, and it can only be dismissed as untenable, 
when contrary facts are adduced which render it impos- 
sible that the hypothesis can be true. The hypothesis is, 
in a word, that under certain conditions which are not 
understood, large volumes of steam are suddenly pro- 
duced in a boiler with explosive violence, and that rending 
of the structure ensues. It is not for a moment contended 
that all explosions are produced in this way, but only that 
a very limited number are, luckily for the world, thus 
brought about. 

Here we must refer our readers to two articles on the 
nature of steam and the mode of its generation, which 
they will find in THe Enotneer for May 30th and June 
20th last year. The conversion of water into steam, 
instead of being an exceedingly simple operation, is one 
the nature of which is in no way understood with 
accuracy. The process is so constantly carried out that 
it has ceased to excite any attention except among those 
physicists who are in the habit of going below the surface 
of things. Steam is produced in a way which is not at 
all understood. Thus, for instance, why is it that a 
bubble of steam increases in size as it rises through the 
water, quite out of all proportion to the reduction in 
pressure upon it? There is very good reason to believe 
that the formation of steam is in all cases attended with 
a distinct chemical change, a dissociation and re-arrange- 
ment of the atoms of oxygen and hydrogen on | place. 
The nature of the way in which energy is store1 in the 
steam is still obscure. In a word, to quote the words of 
one writer, “the whole theory of the formation of steam 
is in a very ragged condition.” 

Bearing these things in mind, there is nothing wild 
in the hypothesis that now and then, instead of 
the process of steam generation going on quietly, 
it may be arrested fora while, and then go on sud- 
denly. Ifa record could be kept, it would be found that 
for some period pressure rises very slowly indeed, and 
then from some cause the balance is overset, as by 
reducing pressure by opening a stop valve. A large 
volume of steam is then produced with explosive violence, 
and driving the water upwards before it, the same 
shattering action takes place that we see in a steam pipe 
which contains water. The shell attacked locally gives 
way locally and disaster ensues. All the circumstances 
of the Chicago explosion point in this direction. That 
they do, will be disputed no doubt ; but it remains for the 
disputers to bring up facts in support of their views. We 
can assure our readers that we possess no information 
whatever that might be used in this way. It has been 
urged, it is true, in the United States that the boiler was 
short of water, but, as we have said, this is pure surmise, 
and is contrary to the direct testimony of those who 
have had the best possible opportunities for arriving at the 
truth. 








Tar report of Major Pringle to the Board of Trade 
— the fatal accident which occurred on October 30th on the 
Che 


atham and District Light Railway has been issued. It will be 
remembered that as a tramcar was proceeding down Westcourt- 
street, Old Brompton, it left the rails at the foot of the hill and 
overturned. One passenger was killed on the spot, and three 
others afterwards succum to their injuries, while about fifty 
others suffered more or less serious results fromi the accident. 
Major Pringle states that the cause of the accident was un- 
doubtedly excessive speed on a steep gradient and sharp curve. 
He comes to the conclusion that Driver Pearce was responsible for 
the accident, in that, under searching conditions of load. and 
ril, he failed to utilise the brake power at his disposal in an 
efficient manner, 
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THE VENTILATION OF FACTORIES. 


An important Government paper has recently been 
issued in the form of a first report of the Departmental 
Committee appointed to inquire into the Ventilation of 
Factories and Workshops. The Committee, consisting 
of Dr. J. 8. Haldane, F.R.S., and Mr. E. H. Osborn, was 
nominated by Sir Matthew Ridley in July, 1900, and was 
instructed to report (4) upon the means of ventilation in 
factories and workshops, with special reference to the 
use of fans; (b) upon the use and construction of respi- 
rators for the protection of workpeople exposed to dust 
or dangerous fumes. The present Blue-book bears the 
date of August, 1902, and is limited to a treatment of 
the former portion of the Committee’s subject. 

By Section 7 of the Factory and Workshop Act, 1901, 
it is enacted that in every room in any factory or work- 
shop sufficient means of ventilation shall be provided ; 
also that the Secretary of State may prescribe a standard 
of sufficient ventilation. Except where artificial ventila- 
tion by fans is employed, it is seldom practicable to 
measure directly with the anemometer the amount of 
air supplied per person in a building ; and the only prac- 
tical objective criterion hitherto legally recognised is the 
existence of a certain minimum of air space—250 cubic 
feet—per person employed. However, the existence of 
such minimum affords no guarantee of reasonably suffi- 
cient ventilation ; for, as shown in the bulky appendix 
of over eighty pages which records the actual tests 
carried out by the Committee in factories scattered over 
the country, the most highly vitiated air met with was in 
rooms with an air space of about 10,000 cubic feet per 
person, or forty times the legal minimum. It has long 
been recognised that the best objective criterion of the 
sufficiency of ventilation in ordinary rooms is the pro- 
portion of carbon dioxide in the air; but the establish- 
ment of a legal maximum for this impurity has hitherto 
been somewhat difficult, because a determination of the 
amount of carbon dioxide to a sufficient degree of 
accuracy has been a troublesome, expensive, and lengthy 
operation. The Committee, however, has succeeded in 
devising a portable apparatus, by the aid of which the 
estimation of CO, may be carried out in four or five 
minutes on the spot, and a simiJar method for laboratory 
use, in which small bottles are filled with the air by 
aspiration, and their contents analysed at leisure. 

The only instance in which a standard of purity has 
been fixed by law in this country is in the case of the 
artificially humidified air of cotton-cloth weaving sheds ; 
where, during daylight, the maximum permissible limit 
is 9 parts per 10,000. This is somewhat stringent. In 
1887 Carnelley, Haldane, and Anderson came to the con- 
clusion that 13 parts was the smallest which could be 
fixed for elementary schools when due attention was 
given to practical and financial considerations; but the 
present improved facilities for mechanical ventilation 
allow of the imposition of a lower limit, and therefore the 
Committee say: ‘* We have come to the conclusion that 
it is reasonable to expect that under ordinary circum- 
stances 10 volumes of CO, per 10,000 should not be 
exceeded in factories or workshops unless gas is burning.” 
In factories where no efficient system of warming exists, 
it is often customary to employ the gas burners, which 
are intended to afford light after dark, to heat the rooms 
during daylight. The plan is not only a wasteful one, 
but it leads to additional vitiation of the atmosphere; 
and were a legal maximum of CO, imposed, it would 
probably conduce to the provision and use of proper 
heating appliances. Where the work performed is 
sedentary, involving but little muscular exertion, and 
especially where delicate manual processes have to be 
carried out, the temperature of a factory should not be 
less than 60 deg. Fah.; and therefore, such building 
should be provided with heating arrangements capable, 
if necessary, of maintaining a temperature at least of 
25 deg. Fah. above that of the outside air, in the absence 
of lights and employés, but along with adequate 
ventilation. 

In order to allow of a margin for exceptional circum- 
stances, variations in the proportion of CO, in the outside 
air, unavoidable errors of analysis, &c., the Committee does 
not propose to insist upon the limit of 10 volumes, but 
recommends :+—“ That in exercise of the powers conferred 
on the Secretary of State by Section 7 of the Factory 
Act of 1901, such a standard of ventilation should be 
prescribed for all classes of factories and workshops not 
otherwise specially dealt with, that the proportion of 
carbonic acid in the air at about the breathing level, and 
away from the immediate influence of any special source 
of contamination, such as a person or light, shall not 
—except on very foggy days, when no tests should be 
made, on account of the vitiated state of the outside air 
—rise during daylight, or after dark when only electric 
light is used, beyond 12 volumes of carbonic acid per 
10,000 of air, and that when gas or oil is used for light- 
ing the proportion shall not exceed 20 volumes after dark 
or before the first hour after daylight ; the only exception 
to this rule to be in cases where the extra carbonic acid 
is produced in other ways than by respiration or com- 
bustion, as in breweries, &c.” 

Appendix II. of the report consists of a general 
account of the conditions of efficient ventilation, and is 
of great interest. According to the best determinations, 
pure country—Scotch mountain—air contains 2-99 parts 
of carbon dioxide per 10,000 corrected for temperature, 
barometric pressure, and aqueous vapour. In London, 
times of fog excluded, and allowing for the probable 
errors of Pettenkofer’s method of analysis, Russell has 
found the average amount between April and September 
to be 3°3 parts, and between October and March 3°7 parts. 
During mist or fog the proportion varies between 4°5 and 
141 parts, the average being 7:2 parts. On an average 
&@ man produces 22 cubic feet of CO, per twenty-four 
hours ; but as, during sleep, his hourly output is only 
about 0°6 cubic feet, during activity he expires about 1-1 
cubic feet per hour—a woman producing one-fifth less. 





Assuming that the air of a workshop is completely 
mixed, and allowing for four volumes of CO, in the 
atmosphere of a town, it becomes necessary to supply 
more than 1250 cubic feet per hour to each person in 
order to produce an atmosphere containing less than the 


12 parts of CO, previously suggested as the limit. The 
mere increase of the CO, and simultaneous diminution 
of the oxygen which actually occurs within buildings has 
no direct influence upon comfort or health; for the pro- 
portion of CO,, even when ventilation is very bad, 
seldom rises beyond 50 volumes, whereas about 300 
volumes per 10,000 are required to increase the depth 
and frequency of breathing. Accidents apart, the life of 
a coal miner is exceptionally healthy, although he is 
constantly breathing an atmosphere which is deficient in 
oxygen and overloaded with CO,, owing to the chemical 
changes occurring among the coal. The importance of 
of the CO, in the air of a building arises solely from the 
fact that it is an index of conditions which are usually 
prejudicial to both health and comfort. Precisely what 
those conditions are is still somewhat obscure. The 
effect does not depend wholly upon the excessive heat 
nor upon the presence of pathogenic micro-organisms— 
although, of course, the sneezing, coughing, and expector- 
ating—after the sputa have dried—of consumptive persons 
may spread phthisis. It is probable that the mere smell 
of the air of a badly-ventilated room, which is usually 
very perceptible when the proportion of CO, exceeds 
about 10 volumes per 10,000, is one cause of the effects 
in question. The odoriferous particles, which exist in 
too minute amounts to be capable of detection by 
chemical analysis, come partly from the breath, but are 
largely derived from the clothes and persons of those 
present in the room, and thus the importance of 
personal cleanliness, with a view to minimising the 
vitiation of air, becomes evident. 

The committee carefully point out the error underly- 
ing the commonly accepted belief that expired air and 
the combustion products of gas and oil are specifically 
heavier than normal air. When first evolved from lungs 
and flame they rise, being temporarily lighter than air, 
because they stand at a higher sensible temperature. But 
when they fall to the average temperature of the room 
they possessthe same specific gravity as fresh air, because 
the extra density given them by their higher proportion 
of the heavy carbon dioxide is neutralised by the lower 
density given than by their higher proportion of the 
lightaqueous vapour, which has a lower specific gravity than 
that of air itself. If, then, there are good outlet ventilators 
at the roof of a room, products of respiration, and more 
particularly the products of combustion which ascend in 
a fairly concentrated stream from the source of light, may 
be removed ; but, if they are allowed time to cool, they 
diffuse fairly evenly throughout the apartment, being 
assisted in this process by the convection currents set up 
by the warmth of human bodies. Were the products of 
combustion pure carbon dioxide and water, their ac- 
cumulation in a room would be of little practical 
importance apart from the rise in temperature. The 
characteristic unpleasantness of air much vitiated by gas 
is due to the combustion products of the sulphur 
compounds it contains; even with well purified coal gas 
air begins to feel distinctly oppressive when it contains 
20 volumes of CO, per 10,000; whereas when a good and 
clean paraffin lamp was employed as the source of con- 
tamination no organoleptic effect was to be noticed after 
the proportion had risen to 75 parts. Since gas is not 
purified to the legally-imposed London limit in many 
large provincial towns, the great superiority of the 
mantle, from the hygienic as well as from the pecuniary 
aspect, is manifest; but if self-luminous burners are still 
retained, a judicious selection of the burner and of the gas 
pressure is most important, for the best of such jets may 
give nine times as much light per unit volume of gas 
consumed as the worst one, whereas the best incandescent 
burner affords forty-eight times as much light per cubic 
foot as the least efficient “union jet.” Electricity, of 
course, avoids all the troubles of air vitiation attendant 
upon the combustion of gas, and the arc light, so shaded 
that only reflected light falls upon men and machines, is 
very advantageous in some cases; but incandescent lamps 
are considerably more expensive to use than incandescent 
gas. In lofty rooms the combustion of gas vitiates the 
air at breathing level less than in low-pitched rooms, but 
where much belting is present the whole of the 
atmysphere is more or less uniformly mixed together. 
In buildings of several floors it often happens that the 
basement becomes the intake for the whole establish- 
ment, so that the atmosphere is increasingly impure in 
the upper rooms. 

It is important to observe that the need for systematic 
ventilation rises with the size of a room, for since the 
surface increases with the square, and the capacity as 
the cube, of any corresponding diameter in rooms of the 
same shape, the larger the room the smaller is the pro- 
portionate entry of fresh air by percolation through floor, 
walls, and ceilings. In small rooms, provided there is an 
open chimney, no gas burning, and an air space of not 
less than 1000 cubic feet per person, the ventilation may 
often be fairly sufficient without open windows or other 
special means of ventilation; and with a good coal fire 
burning it is likely to be fair even with only 400 cubic 
feet per person. Differences in temperature between the 
outside and the inside air increase natural ventilation, 
especially if the ceiling is porous; but wind is more 
powerful, and a breeze of 10 miles per hour is more 
efficacious than a difference in temperature of 20 deg. 
Fah. Rooms of 5000 cubic feet and upwards nearly 
always require open windows or special ventilators unless 
the air space per person is very large or the roof very 
permeable. 

The objections to the use of windows as outlet 
ventilators are that they rieed frequent alteration in 
position to suit various temperatures and changes in the 
direction of the wind; also that they encourage the em- 
ployment of staircases and lift wells as inleis—which may 
mean an admission of air previously contaminated to an 








objectionable extent in alower room. On the other hand, 
widely opened windows are enormously beneficial in 
summer, Fans have the advantage that practically un- 
limited quantities of fresh air can be admitted, that the 
supply is completely under control, that the incoming air 
can be warmed, moistened, or filtered from soot, and that 
dust and fumes can be removed at or near the points 
where they are produced. It is, however, necessary to 
attend to several matters if fan ventilation is to be satis- 
factory. If the fresh air must be warmed, filtered, or 
moistened, the fan should be used as an inlet; otherwise 
it is more conveniently employed as an extractor. In 
the latter case it must be so placed as not to draw locally 
fouled air across the breathing line of the workmen. In 
large rooms several fans are advantageous, and often a 
combination of inlet and outlet fans is desirable. Fans 
of the propeller type must be protected from back 
pressure as far as possible; if this cannot be done alto- 
gether, the central part of the fan, which is of little use 
at any time, may be blocked up. The ducts must be 
made of sufficient size, with the smoothest possible inner 
surfaces, and with the fewest and most gentle curves and 
angles. They should be kept free from accumulations of 
dust. 

Appendix I. of the report gives details respecting 624 
determinations of CO., temperature, number of occupants, 
size of rooms, &c , in factories of different trades. Table K 
relates to the engineer and metal trades, and comprises 
twenty tests. The most impure atmosphere was met 
with in a first-floor engineering shop, 12ft. high, with a 
capacity of 60,345 cubic feet, which contained fifty men 
and an air space of 1212 cubic feet per head. At 2.45 p.m. 
on a January day the air contained 13°3 parts of CO.; at 
4.45 p.m., when fifty-five “ gas jets” were burning, the 
proportion was 24°4 parts per 10,000. 

Appendix III. describes Haldane’s apparatus for deter- 
mining CO in air, and gives full details of the method of 
using it. 








SIDE-SLIP PREVENTER FOR MOTOR 
CARS. 


Ir would appear that a device has at last been invented 
whereby the béte noir of the motor car driver—side-slip—can 
be circumvented. Of the many attempts which have been 
already made to minimise this dangerous proclivity of the 
pneumatic tire, when applied to motor cars, none have been 
entirely satisfactory. The formation of ridges or raised sur- 
faces on the treads of bicycle tires, although fairly effective 
for cycles, has been found totally inadequate for self-propelled 
vehicles, and motorists have been crying out for a device 
which will, figuratively speaking, interpose a suitable path 
between the tire and the film of grease. A device which may go 
some way in the right direction is shown in the accompanying 
illustration, which represents a pneumatic-tired wheel fitted. 

















PARSONS’ 


SIDE-SLIP PREVENTER 


It is the invention of Mr. Harry Parsons, of 1574, Manor- 
street, Clapham-road, London. The device . itself, 
although capable of construction in numberless ways, con- 
sists in its present form of two flexible wire hoops, one on 
either side of the wheel—the hoops being connected together 
by steel chains passing zig-zag from one to the other around 
the tire. The hoop on the inside of the wheel is endless, 
whilst the hoop outside has a right and left-hand coupling, 
affording means for adjusting the device to the wheel, The 
diameter of the hoops is such that they cannot pass over the 
periphery of the wheel in use, and the whole combination 
centres itself in running, and cannot come off even in the 
case of a deflated tire. The chains are each a separate piece, 
and after excessive wear any chain is easily slipped out and 
replaced by a new one without disturbing the non-skidder. 
The effect in running is said to be that the non-skidder creeps 
around the wheel, so that regarding for the moment one chain 
only, this would never press the tire in the same spot in two 
or three consecutive revolutions. With this end in view, it is 
of the utmost importance that though the non-skidder should 
fit its tire loosely, it must on no account be so tight as to 
cause visible impression on the tire by any chain. 

We understand that the device has been put to very 
thorough tests, and has acquitted itself well. 








Tue Swiss State Railroad management has made rules 
for the heating of station waiting rooms. From October Ist till 
the end of April they are to be warmed whenever the outside 
temperature falls as low as 50 deg. Fah. From December Ist till 


the end of February the heating must be continuous, whatever the 
outside temperature, unless for three successive days and nights 
the outside temperature has not fallen below 50 deg. 
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ELECTRICAL WORK ON THE SOULANGES 
CANAL. 


Tue Soulanges Canal is about fourteen miles long, coupling 
Lake St. Louis to Lake St. Francis, so as to avoid the rapids 
of the St. Lawrence, and making a continuous waterway 
from the many ports on the Great Lakes to the sea. In 
order to arrange for the difference of level between Lake 
St. Louis and Lake St. Francis, which is 82ft., five locks are 
necessary, and the sluices, gates, and bridges on this new 
canal are entirely operated by electricity, the power being 
obtained from an hydraulic equipment situated at a point on 
the canal five miles from its upper entrance and nine miles 
from the lower exit. The water from the canal passes 
through two Victor turbines connected on a horizontal shaft. 
There is a head of 20ft., and the tail waters discharge into the 
river below, which acts asatail race. To each of the turbines 
is coupl¢d a three-phase revolving field alternating current 
generator, with capacity of 264 kilowatts at 2400 volts; these, 
and the two four-pole exciters giving 17 kilowatts at 125 volts, 
were installed by the Canadian General Electric Company, of 
Toronto. Fig. 1, page 39, shows a photograph of the interior 
of the power-house; the small machine, driven by belt from 
the turbine shaft, is the Geisler governor. 

The switchboard—Fig. 2—is of blue Vermont marble, 
and contains the usual switches and measuring instruments. 
The connections are such as to admit of any circuit being 
connected to either or both dynamos. From the switchboard 
lead encased cables are run under the canal to the terminal 
house, where numerous lightning arresters protect the cable 
from lightning discharge. The transmission lines run on 
poles of red cedar, 35ft. high, fixed 120ft. apart, every fourth pole 
supporting an enclosed arc lamp. The poles, asshown bé the 
engraving given below, have a neat appearanc:, and instead of 
the usual rough timber used for such purposes, these poles 
were trimrzed to shape, and have been carefully painted 
white and set plumb by means of a theodolite. The canal is 
lighted at night throughout its length by arc lamps of the 
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multiple enclosed type, the current being adjusted by a small 
‘*oil cooled’’ transformer, which is shown fixed to the poles— 
Fig. 3, page 39. The Kiel Canal was the first to be lighted 
throughout its Jength, but as incandescent lamps in series 
were used, the actual illumination is far inferior to that 
above described, which renders the navigation of the canal 
to be almost the same as by daylight. 

There are five bridges across the canal, of the pattern 
shown by Fig. 4, page 39, which are swung by motors at 
220 volts placed in the operator’s cabin ; a friction brake is 
so arranged that the closing of the bridge, which weighs 
100 tons, can be accomplished without the least shock. On 
the top of each bridge an electric red light shows when the 
waterway is closed. 

The arrangement for opening and shutting the lock gates, 
which are 40ft. high and 20ft. broad, and weigh upwards of 
70 tons, is of novel design, in that by operating a lever the 
gate can be held in any position, and thus prevent the strain 
which would be thrown on the driving gear by the rush of 
waters should the gates be left partly opened. A massive 
steel beam, furnished with a rack, is engaged by a pinion, 
which is connected by a train of wheels to the three-phase 
220-volt motor of 3 horse-power. The actual drive is by friction 
gear, which also provides the brake to arrestthe motion of the 
gate at any point. This gear is housed in a cast iron box, 
which stands about 15in. above the top of the coping of the 
lock ; the starting and reversing levers project out of this box ; 
the operator can ascertain the position of gate by an indicat- 
ing device—an important addition, as the time allowed to open 
or close a gate is one minute. 

The navigation of the St. Lawrence is closed every winter 
on account of the ice, but shortly before closing, and perhaps 
when opening navigation, the weather may be intensely cold, 
and electric heaters have been placed in all lock switch 
houses and bridge cabins, also in the living rooms of the 
power-house ; the heaters require 750 watts each, and are of 
the same type as those used very largely for heating the 
tramearsin Canada. The operation of the sluices, locks, and 
bridges by electricity is said to effect a saving in labour of 
50 per cent., only two men being required at each lock instead 
of four, as previcusly ; the opening and closing is expedited—a 
very important feature when large traffic has to be dealt with. 
For instance, the Sault St. Marie Canal, through which the 





boats pass carrying the iron ore from the mines in the Lake 
Superior region, now has a tonnage much larger than that 
passing through the Suez Canal. During the season of 1901 
it was said to have reached 28,403,065 tons, and was valued 
at about three hundred million dollars. We are indebted to 
Mr. James Kynoch, the electrical engineer of ‘the Canadian 
General Electrical Company, who designed the electrical 
equipment, for the photographs from which the illustrations 
have been taken. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 


corres, . 


BRITISH TRADE WITH SOUTH AFRICA. 


S1r,—I have looked in vain for the appearance of some response 
to the invitation contained in the concluding paragraph of the 
article in your issue for June 20th, 1902, headed ‘‘ The Commercial 
Situation,” and can only conclude that the apathy displayed is due 
to the absence of anything like collective effort on the part of those 
concerned, as it is reasonable to assume that many manufacturers 
would gladly state their views if assured that others would do 
likewise. In Smiles’ ‘Life of George Stephenson,” it is stated 
that the British are ‘strong in individuality but weak in organisa- 
tion,” and as individual efforts are unequal to successfully combat- 
ing the powerful American combinations against British trade, 
organisation on the part of manufacturers for its protection is 
urgently needed. 

Respecting the South African trade, the visit of Messrs. Jenkin, 
Morgan, and Witham may be regarded as a step towards com- 
bination, and if it resulted in nothing more than the publication— 
on page 241 of your issue fur October 10th—of letter No. VI. from 
your Special Commissioner, who appears to have thoroughly 
grasped the situation, it should be seldenine of substantial results 
if manufacturers wil take heed to the statement and suggestions 
contained therein, and act in accordance with them. 

About three and a-half years ago, a letter from me—of which I 
have kept no recori—was published in THE ENGINEER, in which I 
pointed out the extent to which tools of American manufacture 
were supplanting importations from Sheffield, and remarked that 
it would pay Sheffield manufacturers to send out a man to ascer- 
tain the cause, and in a subsequent issue my statements were 
fully endorsed by your—then—correspondent at Johannesburg. 
Since the date of my letter the requirements of the situation have 
developed from the temporary appointment of a practical man to 
conduct an inquiry in detail, to the appointment of a permanent 
representative of the hardware and light tool trades, of the type 
suggested by your Special Commissioner in connection with 
agricultural machinery, in letter No. VI., to act as general 
manager of the depdt that will have to be established for the 
supply, from stocks on hand or through the medium of samples, of 
traders throughout South Africa, from the extensive establish- 
ments at the ports, known as “ hardware stores,” to the small 
shops in country villages. 

The necessity for such depdt is emphasised b: 
extract from your Special Commissioner's letter 
247 of THE ENGINEER for September 12th, viz. :— 

‘***T buy all the machinery I can from England,’ said one of the 
largest importers in Capetown to me, ‘ but in the smaller class of 
machine tool [ never trouble to write to England at all.’ ‘ Where 
do you get it from!’ I asked, ‘All from Johannesburg,’ he 
answered. ‘Are they British machines?’ I asked. ‘No, American,’ 
said he ; ‘There is an American firm in Johannesburg that has a 
stock of machines for local requirements to the value of £50,000.’” 

The cost of maintaining depdts being too heavy for individual 
firms, combination will have to be resorted to, and it remains to 
be seen if British hardware manufacturers will rise to the occasion 
and combine for mutual protection against foreign rivals. Hard- 
ware depdts already exist at the seaports, especially in Capetown, 
where in two or three instances what were originally ironmongers’ 
shops have grown into immense establishments, containing a dis- 
play of goods comparable on a scale with those in the periodical 
exhibitions held in European countries. Unfortunately, articles 
of British manufacture are yearly becoming more conspicuous by 
their absence, and a prominent Jockey of them is eouied to pre- 
vent the threatened absorption of the South African hardware 
trade by the American octopus. A commencement might be made 
by the conversion of one of the leading hardware stores into a 
limited liability company, controlled by a syndicate of British 
manufacturers, and dealing with the stock of American and other 
foreign material that would have to be taken over, would give an 
insight into the causes of the displacement of articles of British 
manufacture. 

There is a growing feeling in favour of protecting British manu- 
facturers against the conversion of South Africa into a dumping- 
ground for surplus German and American productions, but they 
will have to make good the shortcomings described by your Special 
Correspondent in article No, VI., and be prepared promptly to 
supply the requirements of hardware dealers from locally-kept 
stocks or through the medium of priced samples. 

The necessity for keeping stocks is admitted by your Commis- 
sioner in the following extract from the same article—vide page 
242—viz.:—‘* The time has not yet come for the carrying of large 
stocks of machinery anywhere on this continent, except in the case 
of the smaller and more ordinary tools, but it must be remembered 
that it is precisely in these smaller machines and implements 
stocked in Johannesburg and Capetown that the Americans are 
making headway.” 

The effects of the shipping combination and preferential rates 
are scarcely appreciable in the hardware and light tool trades, but 
they seriously handicap British exportations of heavy machinery 
and rough ironwork. e abolition of the “‘ shipping ring ” is the 
remedy that naturally suggests itself, but unless a heavy 
increase was made in the subsidy paid by the South African 
Governments to the Union Castle Company, unrestricted competi- 
tion might mean the disorganisation, if not the complete break up, 
of that magnificent mail service, and the remedy would be regarded 
throughout South Africa as worse than the disease. But the 
Transvaal being the destination of the bulk of the heavy machinery 
and ironwork landed at South African ports, the key of the situa- 
tion is held by the Imperial Government in the possession of the 
railways, and the question arises, if foreign competitors, with their 
admittedly unfair advantages, are to be gran the use of these 
railways, that have been acquired at such an expenditure of blood 
and treasure, on the same terms as British manufacturers. 

Common sense pronounces such a policy to be suicidal, and a 
combination of manufacturers of mining machinery, &c., is needed 
to bring pressure to bear.on the Government, with a view to the 
establishment of preferential rates for British goods on the 
Imperial Military Railways, 

Had the suggestions contained in your leader in the issue for 
June 20th, 1902, been acted on, the matter would probably have 
been taken in hand before now. 5. 

Capetown, December 17th, 1902. 


OIL FUEL, 


Srr,—In the issues of THE ENGINEER, dated November 14th and 
21st and December 26th, much valuable information is afforded on 
the question of liquid fuel. It would be difficult to over-estimate 
the value to the engineering world of the: published data in con- 
nection with the trials of liquid fuel recently’ conducted by the 
United States Naval Bureau of Engineering. The information 
gained and the excellent results obtained under a particular set of 
conditions leaves no doubt that the adoption of oil fuel for war- 
ships is only a question of time. A more intimate knowledge of 
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how best to use liquid fuel is much needed by the public, and a 
set prejudice against its use has to be removed. 

Prejudice will die hard. If, instead of the excellent report of 
these trials which appears on page 476 of your issue of November 
14th, the editorial of the same date, upon the use of oil fuel, be 
accepted, the latter is lacking in hopefulness, the former gives 
evidence of a near approach to the solution of the many difficulties. 

The letter which appears on page, 476 ‘‘ Liquid Fuel for Yachts,” 
is calculated to have the same influence as the editorial, but for a 
different reason. In this letter it is claimed that oil fuel has an 
efliciency of from three to four times that of coal ; manifestly such 
a claim cannot be sustained, and to advance such a claim boldly 
can but serve to make anyone knowing the slightest thing about 
the calorific value of coal and oil wonder if reliance can be placed 
upon the accuracy of reports on oil fuel trials which appear from 
time to time. The case which can be made out in favour of liquid 
fuel is sufficiently sound to dispense with the need of over- 
estimated statements; on the other hand, it is a pity that full 
justice should not te done the subject by your journal 
when it has already referred to the success obtained 
by various British inventors. As the makers of a successful 
liquid fuel system, we respectfully beg to say that the 
various difficulties referred to in your editorial have been over- 
come, and that we claim to burn liquid fuel safely, with cleanli- 
ness, with little noise, and without smoke; also we can get the 
fall power out of any type of boiler, land or marine, 

It is to be regretted that more data in c mnection with liquid 
fuel trials are not published, and to prevent the possibility of dis- 
putes as to what method is the best, the same boiler, the same 
fuel, should be used by each competitor, and the same set of con- 
ditions should obtain for all. 

The superiority of hot air over steam for cil fuel jetting has 
long been established by us in this country, and, so far as we know, 
our various trials have always produced the highest results. 

We think that for the future the question of the adoption of 
liquid fuel rests not so much with the inventor as with the oil 
merchant. Given cheap oil fuel, there can be no doubt as to its 
effectiveness for many industrial purposes, as well as for use on 
board ship. In the latter connection our experience has been that 
those responsible for the control of steamships base their estimate 
of the advantages of liquid fuel upon the difference in cost of fuel, 
without reference to the reduction of the number of hands, the 
value of continuous steaming without tube sweeping and cleaning 
tires ; and without considering the value of bunker space saved, &c. 
All these items should be taken into account when making out the 
statement comparing the relative advantages of oil and coal. 

The publication of the data of the United States Admiralty 
trials will do much to stimulate further endeavour in this country, 
and at the same time the figures prove conclusively that we are far 
ahead of America, KERMODE’s LiquiIp FuEt System, 

JOHN RANDLES, Secretary. 

39, Imperial Chambers, 

62, Dale-street, Liverpool, 
January 5th, 


ENGLISH AND AMERICAN DRAW-BARS. 


Sir,—A few months back an article on the subject of the 
materials used on the railways in Western Australia appeared in 
the Jronmonger, in which some reference was made to ‘‘ Best York- 
shire” iron, and to the greater expense involved in using this 
material instead of ordinary wrought iron or mild steel. 

I read in Australasian Hardware and Machinery for December Ist 
last, page 496, that certain wagons and cast steel drag-hooks—I 
presume draw-bars—had been bought for a West Australian rail- 
way from an American firm. One thousand of these cast steel 
drag-hooks were bought, and some of the hooks broke shortly 
after being put into traffic. Thereafter the hooks put into use were 
withdrawn from traffic and subjected to a severe test. Altogether 
701 stood the test satisfactorily, and will be put into use, 

Have you or any of your readers heard of draw-hooks, when 
made of ‘‘ Best Yorkshire” or high-class ‘‘ Staffordshire Best-Best 
Cable ” iron, failing to the extent of 30 per cent. ! 

We hear so much of American methods and certain elements of 
success, without any qualifications as to the failures that also take 
place, that I make no apology for asking you to publish an 
instance where sound, sensible English engineering practice in 
railway work is in advance of American and much other practice. 

H. J. SKELTON. 

71, Finsbury-pavement, E.C., January 5th. 


PRESSURE IN BLAST FURNACES. 


Str,—I am building a small pioneer blast furnace 30ft. by 6ft. 
inside lining, boshes drawn in easily to 2ft. at the bottom ; fuel 
half coke, half hard wood, ore very pure soft fibrous limonite 
62 per cent. Can any of your readers give me some information 
as to pressure and volume of blast required? I do not understand 
why, say, 8 ounces is ample ina angele to melt iron and flux, while 
3 lb. to 8 Ib. is used in the blast furnace. Should I get on all right, 
if slowly, with 1lb, to 141b., or must I use a higher pressure ! 
Good anthracite or hard coke would cost, say, £1 per ton, dry hard 
wood blocks 10s. per ton. Should I have any difficulty in using 
anthracite at first, or would my proposed fuel mixture be best, 
looking to ease of working and quality of product? I was afraid 
the anthracite would decrepitate and work badly. I want to make 
a high grade pig, say No. 3, for railway chairs, pipes, &c. I can 
get good clay ironstone to mix with the limonite, which is siliceous 
—2-50 per cent. of silica. Would this be advisable if it introduced 
some phosphoric acid, or would the furnace work well on the one 
ore! Any useful information on the above would be gratefully 
received. PIONEER. 

Zwartkop, Natal, South Africa, 

December 12th, 1902. 


NORMAND BOILERS IN THE RUSSIAN NAVY. 


Sir,—Our attention has been called to a statement made in THE 
ENGINEER, July 4th, 1902, page 10, which had esca our notice. 

In comparing the three Russian cruisers Akold, Variag, and 
Bogatyr, the boilers of the latter are given as ‘‘Schultz” or 
‘*Diirr,” whereas they are of the ‘“‘ Normand” type, the Vulcan 
Company of Stettin having secured the exclusive licence of 
these boilers in Germany. 

As you may see from the enclosed copy of a letter from the 
builders, the boilers gave very satisfactory results, the mean con- 
sumption of coals of two six hours’ full-speed trials being as low as 
1-45 lb. per English indicated horse-power. The engines are fitted 
with our patent feed heaters, AvuausTIN NORMAND. 

Havre, January 5th, 


EMSWORTH—A SCHEME OF DRAINAGE GRATUITOUSLY. 


Sir,—I send you the following extract from the Portsmouth 
Evening News of December 31st last :— 

‘* Mr. Foster proposed that the Council employ expert engineers 
forthwith to give plans and estimates, and as Messrs. Saunders 
and Saunders, of Newark, had consented to do it tuitously, 
their offer be accepted. This was seconded and x 
| And also from the Hants and Sussex County Press of January 3rd 
ast :— 

‘Mr. Kennett thought they could not be committing themselves 
to any serious matter if they received plans and particulars of the 
scheme for nothing. Mr. Pethybridge considered they were safe 
in committing themselves so far, as no charge would be made. The 
chairman said they must all be in favour if they were going to get 
something for ay oy al 3 Ber. 

Is it not time the Institution of Civil Engineers took action in 
cases of this kind ? _M. Inst. C.E, 

January 6th. 
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RAILWAY MATTERS. 


Tue rates and taxes paid by the railways of the United 
Kingdom in 1870 amounted to £926,806 ; in 1901 they had increased 
more than four-fold, viz., to £3,980,160. 


Tur Agent-General for Western Australia has received 
telegraphic advice from his Government intimating that the 
opening of the Cue-Nannine Railway is expected to take place 
about May Ist next. 


Next session a London-Brighton mono-rail Bill will 
be promoted in Parliament. The purpose of the Bill is to obtain 

rliamentary authority for the construction of an electric railway 
sr pt London and Brighton for express traffic. 


Tue following figures give the mileage of new railways 
built in the United States from 1893 to 1902 inclusive :—1893, 
3024; 1894, 1760; 1895, 1428; 1896, 1692; 1897, 2109; 1898, 
3265 ; 1899, 4569 ; 1900, 4894 ; 1901, 5368 ; 1902, 6026. 


A TURNTABLE operated by a compressed air engine is 
in use at the West Oakland shops of the Southern Pacific Railway. 
The motor in use was designed at the shops. It works at 100 lb. 
pressure, and uses about 84 cubic feet of free air in turning a 
locomotive. 


A PRELIMINARY estimate shows that approximately 
6026 miles of new steam railroad were built within the United 
States between January Ist and December 31st, 1902. Oklahoma 
leads the list of States with track laid on 570 miles of new line 
during the year. 


Tue vehicles in use on our railways rose from 289,994 
in 1870 to 784,006 in 1901, locomotives from 9379 to 21,714; 
increase in locomotives 131-51 per cent., and vehicles 147-31 per 
cent. There are ten times as many vehicles employed for goods 
and minerals as for passenger traffic. 


Tue Alnwick Castle, which sailed from Southampton 
for the Cape on Saturday, took out a first batch of 250 excavators, 
platelayers, concreters, &c., for railway building in the new South 
African Colonies. The men had been recruited by an expert sent 
home by the Central South African Railway Administration. 


Tue latest feature of railway travelling is the break- 
fast car, the pioneers being the Great Northern Railway Company. 
This company has completed two new vestibule trains, which will 
be run with breakfast and luncheon cars both ways between 
London, Leeds, Wakefield, and Bradford, also connecting with 
Halifax and Huddersfield. 


Last year 4070 locomotives were built in the various 
locomotive works in the United States, as against 3384 last year. 
The real meaning of this figure is perhaps best realised by calcu- 
lating the expenditure involved, which, according to the Railroad 
Gazette, would be nearly £9,600,000, if the average cost per 
locomotive is assumed to be £2400. 


Ir is reported that the Great Western Railway Com- 
pany is arranging with M. de Glehn, of the Société Alsatienne, 
Belfort, to send over one of the well-known four-cylinder compound 
locomotives, designed by him and M. du Bousquet, for trial. For 
some years past locomotives of this type have been doing exceptionally 
fine work on the Nord, Midi, and other French lines. The engine 
will probably be working in June next. 


Returns received direct from practically every 
locomotive and car building plant in the United States show that 
approximately 164,547 cars were built last year, including cars for 
use on elevated railroads, but exclusive of street and other electric 
ears. This is considerably the largest record which has ever been 
made in the country and exceeds by 25,542 the output for 1901. 
These figures, of course, do not include cars built by railroads at 
their own shops, 


Notices were posted in the carriage works of the 
London and North-Western Railway Company at Wolverton, on 
Saturday, announcing that the men employed in the woodwork 
departments would cease work on Fridays and re-start Mondays at 
quarter time. The order affects over a thousand men, and is 
mainly due to the new stock being in such a forward condition. 
In the cabinet department, the men begin overtime to-day in order 
to keep up with the advancea work. 


Tae greatest of the French railroad companies has 
made an important reduction of its train service, chiefly on branch 
lines. Complaint having been made to the Government, the 
company replies that this was done to reduce expenses, and so 
avoid drawing on the State for the guaranteed interest, which it 
was compelled to do this year for the first time for a considerable 
period. The decrease in train service amounts to 4160 miles daily, 
and it is expected to save about £320,000 a year thereby. 


ALTOGETHER, the total length of tramways and light 
railways controlled by the British Electric Traction Company and 
its associated companies is 570 miles, and in addition there are 
about 58 miles of omnibus routes. A large proportion of these 
lines is in operation by electricity, steam, or horses, and the asso- 
ciated companies are carrying over 100,000,000 passengers per 
annum, with gross receipts of over £100,000 per annum. Further 
lines are in course of conversion or construction for electric 
traction. 


THERE has been withdrawn from service on the North- 
Eastern Railway a six-coupled passenger locomotive, No, 2258. 
This engine was constructed in 1843 by Robert Stephenscn and 
Co., Neweastle-on-Tyne, and has been in continuous working for 
nearly sixty years. It was built for the old Blyth and Tyne Rail- 
way—now incorporated in the North-Eastern Railway—and had 
inside cylinders 15in. by 24in., wheels 4ft. 6in. in diameter, with a 
tender, carried on six wheels, with a capacity of 1200 gallons of’ 
water. About twelve months ago the locomotive had run more 
than 1,105,000 miles, 


OPERATIONS are to be commenced shortly with the 
railway which is to make communication between Rosedale and 
Danby Dale and Middlesbrough and Sinnington possible. Hitherto 
these beautiful valleys have been practically isolated, though nota 
little popular alike with Tees and Tynesiders. The whole of the 
line is through moorland scenery. Many developments are expected 
to take place when it is possible for minerals to be got out of the 
valleys. The mineral traffic, it is expected, will bring more revenue 
than the passenger traffic. 


A serious accident occurred on Friday night on the 
Grand Trunk Railway at Wanslead, a smal! station 25 miles west 
of London (Ontario). An express from London to Chicago 
collided with s goods train coming in the opposite direction, with 
the result that both engines were wrecked, and the baggage car of 
the express and two passenger cars were demolished ; the other 
cars were overturned into a ditch, and the freight cars were piled 
one on another, in a confused heap. The express was crowded, 
Twenty-five persons were killed and thirty were injured. 


THE preliminary report on the income account of rail- 
ways in the United States for the year ending on June 30th, 1902, 
prepared by the statistician to the Interstate Commerce Commis- 
sion, contains returns of railway companies operating 195,945 
miles of line, or probably 98 per cent. of the mileage that will be 
covered in the full report on the statistics of railways for that 
year. The pesssnger earnings of the railways represented were 
£94,485,000, and the freight earnings £240,176,900. Including 
these and other earnings from operation, earnings amounted to 
£1747 per mile of line, and operating expenses to £1129 per mile 


NOTES AND MEMORANDA. 


No less than £120,000,000 is invested in tramp shipping 
now on the British register. 


THE water-power development on the American and 
Canadian sides of the Sault Ste. Marie now amounts toa total of 
100,000 horse-power, 

Two years ago a new 5000-tonner would cost between 
£42,000 and £46,000, now she can be purchased from any first- 
class shipbuilder for £30,000. 


Neary 4,000,000 more coins were issued from the 
Rvuyal Mint during 1902 than in the previous year, The number 
of coins struck was 122,386,550. 


THE aggregate value of the mineral products of New 
South Wales to the end of 1901 is estima at £146,642,167. 
The value of the production for the year 1901 was £6,006,635, 
which represents a net decrease of £564,183 on that of the previous 
year. 


Tue daily consumption of water in Boston, U.S.A., 
and the other cities and towns supplied wholly or in t by the 
Metropolitan Waterworks during the year wel avanend 
101,492,000 gallons, or 120 gallons per capita. This was an increase 
of 7-1 per cent. over the previous year. 


Many London householders do not know that coal 
is carried from the Tyne t>» Genoa, a distance of about 2400 miles, 
for about the same cost per ton as they pay for the cartage of their 
fuel from Shadwell to Bayswater. Five shillings a ton is the 
remuneration earned for the 2400-mile journey. 


Tue following arithmetical calculation, although not 
to be taken literally, is not altogether devoid of significance in 
these days of American trusts:—Ten mills make one trust, ten 
trusts make one combine, ten combines make one merger, ten 
Liergers make one magnet, one magnet makes all the money. 


Tue following figures represent the shrinkages of 
castings of different metals :—Zinc, -3125in. per foot = 2-60 per 
cent.; lead, -3125in. per foot = 2-60 per cent.; aluminium, -203lin. 
per foot = 1-69 per cent.; copper, -1875in. per foot = 1-56 per 
cent.; brass, -1580in. per foot = 1-32 percent.; iron pipes, -1250in. 
per foot = 1-04 per cent. 


As a result of extensive experiments in Portsmouth 
Dockyard, the authorities have reported unfavourably on various 
— of non-flammable wood which it was pro’ should be 
used in warships. Only a few cruisers are fitted with this, but it 
is not to be used in any more. Neither does light steel furniture 
nor furniture made partially of asbestos and aluminium find favour, 
it having developed unsuitable qualities. 


Since 1897 there has been an annual lowering of 
charges for bicycles, and while a few firms continue to make 
machines which sell at 20 or 22 guineas each, scarcely anybody in 
the trade now declines to make an article which sells at 10 
guineas ; and, says the TJimes, it is not too much to say that the 
=— get a better bicycle to-day at that figure than they used to 

ave at a price which exceeded it by £3 and £4. 


Ar the end of 1901 the total number of sailing vessels 
flying the British flag was 7227; of steamers there were 8147. 
Leaving sailing vessels out of account, it is estimated, says Mr. 
Walter Runciman, M.P., in World’s Wort, that out of these 8147 
steamers, about 6947 were tramps, and only 1200 were liners. In 
fact, liners composed only one-seventh, while tramps composed 
six-sevenths of the total number of British steamships. 


THE gas engineer to the Manchester Corporation has 
submitted to the Street Mains and Lighting Sub-committee a 
report upon electrolytic action on gas mains and —. Two 
lengths of wrought iron service pipes were removed in November 
last owing to their being corroded. One of them had been in the 
ground only fourteen months. The engineer is of opinion that 
the corrosion has been caused by electrolytic action set up by 
stray electric currents, 


THE practice of hardening steel dates back to the 
remotest antiquity. Homer, Pliny, and Lucretius refer to the 
hardness imparted to iron taken from the forge and plunged in 
water. The ancient Ezyptians heated meteoric iron in the forge 
at a temperature somewhat below the melting point until it had 
absorbed enough carbon from the fuel to give it the requisite 
hardening properties, and then fashioned their weapons and tools 
from the metal thus obtained. 


Tue returns of the world’s shipbuilding last year are 
now complete. The world’s production of new tonnage reached the 
enormous total of 2476 vessels, aggregating 2,787,824 tons—Scotland 
contributed 404 ships, and 572,041 tons ; England contributed 937 
ships, and 891,520 tons ; Ireland contributed 27 ships, and 159,633 
tons ; the Royal Dockyards contributed five ships, and 51,560 tons ; 
the Colonies contributed 86 ships, and 24,700 tons, This represents 
61 per cent. of the world’s tonnage. 


THE Committee appointed by the Automobile Club of 
France to deal with the competition of silencers, which will begin 
on March 31st next, has now drawn up its rules. The points to be 
considered will be the noise of the exhaust, back pressure, the 
convenience of application, weight, prevention of smell, simplicity 
of construction, and cheapness. It is not easy to see how the 
smell can be dealt with in the silencers, as that is a question of 
combustion in the cylinder and before the gases reach the silencer. 


THE United States Monitor Nevada had her official 
trial trip on December 18th. The contract speed was 11-5 knots, 
whereas she made an average speed of 12-95 knots over water 
that was neither smooth nor rough. The course was 13-2 nautical 
miles and return ; the best speed was 13-6 and 13-9knots. The 
trial was made on natural draught and the engines worked admir- 
ably ; though the decks were practically covered by foam and 
water during much of the run, and her steering was very bad. 
The Nevada cost £192,003. She is 232ft. long and 3230 tons dis- 
placement, and her trial draught was 12ft. 7in. 


A TEsT of an experimental steel road recently laid in 
New York by the Automobile Club of America has been made, 
when it was found by actual experiment that a tractive force 
60 per cent. greater was required to draw a load upon the rough 
stone pavement than upon the track, or that, taking the power 
—— to draw the load upon the pavement as the standard, 
exactly 374 per cent. of it was saved by using the rails. In start- 
ing the load the advantage in favour of the rails was even greater, 
as but one-half or one-third of the usual force was required. The 
rails are about lft. wide, slightly flanged at the edges, and are laid 
in beds of concrete, flush with the street pavement. 


Hituerto torpedo practice in the Navy has been con- 
fined to the firing of Whitehead torpedoes which have been fitted 
with dummy heads, in place of the ordinary war service heads, 
each of which is charged with about 2001b. of gun-cotton. The 
object has been to recover the torpedoes after the completion of 
the practice, and as the cost of a torpedo only a few years ago 
was , their recovery has been a matter of great consideration. 
Now, however, we learn from the Western Morning News, that the 
Admiralty have decided to make the torpedo firing practice more 
of a reality by approving of a certain number of “‘ live” torpedoes 
being fired annually on the China, Mediterranean, and home 
stations, The torpedoes will be given trial rans with their dummy 


heads, and when sent off on their final run, with their heads fully 





MISCELLANEA. 
Last week the Prince of Wales’s Pier at Dover, which 


has been erected at a cost of £600,000, as a part of the new com- 
mercial harbour of 75 acres, was opened to the public for the first 
time. 


Tae cruiser Spartan, at Devonport, is said to have 
developed such serious defects that all her boiler tubes will have to 
be renewed. The cost will be £2000, and the work, which is to be 
carried out forthwith, will occupy six weeks, 


THE applications for nominations. for naval cadetships 
under the new scheme are said to be so numerous, and from such 
eligible candidates, that it does not seem likely that any but those 
electing for the three branches will have much chance of obtaining 
nominations, 


Tue Lords of the Admiralty, it is understood, contem- 
plate making a very extensive use of electricity in Chatham Dock- 
yard. A scheme is under consideration for introducing an installa- 
tion both for the purpose of lighting the workshops and for driving 
all the lighter machinery, 


WE learn that Mr. Claude Johnson, who has held the 
post of secretary to the Automobile Club of Great Britain and Ire- 
are since soon after its formation, has placed his resignation of 
the secretaryship in the hands of the Executive Committee. This 
will take effect in June next. 


PREPARATIONS are being made at Portsmouth Dockyard 
to commence the building of the new first-class battleship New 
Zealand, sister ship to the Dominion, building at Barrow. On the 
16th inst. the cruiser Suffolk is to be launched, and the New 
Zealand will be at once laid down on the slip the cruiser now 
occupies, 

Tue death is announced of Mr. Charles Spencer 
Madan, which occurred rather suddenly at Paris on January Ist. 
He was a magistrate for the borough of Salford, was formerly a 
member of the Salford Corporation, and was for some time the 
head of the firm of C. S. Madan and Co., Limited, mechanical 
engineers, of Salford. 


THe eighth annual convention of the Incorporated 
Municipal Electrical Association will be held at Sunderland on 
July 15th, 16th, 17th, and 18th, 1903. Members, associate members, 
or associates willing to read a paper must send in their names to the 
secretary before January 31st, together with the title of the 
paper, for the consideration of the Council. 


Tue Board of Trade has received a Customs circular, 
which has been recently issued by the Government of India, under 
which the import duty in India on petroleum, having its flashing 
point at or above 150 deg. Fah., is reduced to 5 per cent. ad 
valorem, provided it is proved to the satisfaction of the Customs 
collector that it is intended to be used exclusively as fuel. 


Tue Municipal Corporation of Bombay, perplexed by 
the dust nuisance, which at this time of the year amounts to a 
plague, resolved to adopt heroic measures, and sprinkled the 
finest road in the city with crude petroleum. The result, accord- 
ing to Indian Engineering, has not been very satisfactory. It is 
considered improbable that the Bombay Corporation will be 
tempted to repeat their experiment. 


A MACHINE has been invented in New York for gn | 
and disposing of snow. It is a combination of road scraper an 
furnace. The snow scraped up on a shoe is carried along the 
inclined surface of the furnace by anendlessconveyor, and coming thus 
in contact with the heated surface is immediately melted. The 
endless conveyors and blowers are operated by chain and sprocket 
connections with the rear wheels of the machine. 


THE movement in favour of the construction of a 
canal to join the Mediterranean and the Bay of Biscay is said to b» 
gaining groundin Franca, To link the two oceans with a waterway 
through which the biggest mail steamer or battleship could pass 
would require an expenditure of 800 million frances. The canal 
would be 300 miles long, but would save 1200 miles for vessels 
proceeding from the Atlantic to the Mediterranean. 


Tue following are the declared net profits of the leading 
cycle companies for the year ended 1901-2, and indicate to some 
extent the state of trade in the period :—Rover, £12,561 ; Rudge- 
Whitworth, £30,352; Centaur, £4405; Raglan, £1563; Enfield, 
£8480 ; Humber, £18,102; New Hudson, £6007 ; Swift, £21,212; 
Raleigh, £9478 ; Triumph, £8583; Dunlop Tyre, £99,092. The 
New Premier Company, on the other hand, has to set down a loss 
of £7000 and the Singer one of £5716, 


Tue new telephone circuit between Paris and Rome 
will shortly be opened. The French capital will thus be in direct 
telephonic communication with all its neighbours with the excep- 
tion of Spain. A three minutes’ telephonic conversation between 
Paris and London, or vice vers4, at any hour of the day or night, 
costs 8s, On the other hand, from six o'clock in the morning to 
nine o’clock at night, a three minutes’ conversation with Rome 
will a cost 3s, 4d.; whilst during the night the tariff will be 
reduced by just half. 

Tue Bath Corporation Electric Lighting Committee 
have had before them a further report from their consulting 
engineer, Mr. Manville, on the subject of the work necessary to be 
undertaken to prepare for the winter load of 1903. It will be 
remembered that in the autumn of 1901 the existing system was 
largely condemned, and reconstruction was advised at a cost of 
£70,000. A portion of the work sufficient for the present winter 
was carried out at a cost of £20,000, and now Mr. Manville recom- 
mends the outlay of a further £37,906. 


A new department of the Yorkshire College, to be 
devoted to higher commercial education, began with the term 
which commenced on Wednesday. It has been established by 
means of subscriptions from the Chambers of Commerce and County 
Councils of the shire. Classes have been started in—(1) The 
industrial and commercial history of England ; (2) economies ; (3) 
the resources and commercial geography of the British Empire ; 
(4) tancy ; (5) ec ial law; and (6) modern languages. 
The head of the department is Professor Clapham. 


Ar the beginning of 1902 Germany possessed about 
380 trusts, of which about 300 were organised by manufacturers and 
the remaining 80 by dealers. Since then the tota] number has risen 
to 400, of which the chemical industries contribute proportionately 
the largest number, At the present moment negotiations are 
taking place in Germany for the formation of a Central European 
electrical trust, and in spite of the many obstacles to be overcome, 
it is most probable that its appearance is only a question of time. 
From many quarters public opinion has appealed to the State to 
take action with regard to the trusts, 


Tae Admiralty, in making arrangements for the forth- 
coming trials between the cruisers Minerva and Hyacinth, are 
exercising great care as far as the coaling of the vessels is con- 
cerned, as it has been suggested that prior to their last run to 
Gibraltar the coal in both vessels was not of the same quality. The 
first part of the programme provides for each vessel shipping 
1000 tons of coal, to be stowed in the working bunkers. They will 
then leave Plymouth in company, and, maintaining an indicated 
horse-power of 7000, will steam to Gibraltar and back without 
stopping until the coal is exhausted, the passage to the nearest 
port being made by the aid of coal from the reserve bunkers. After 
completing the long run at 7000 indicated horse-power for the con- 
sumption of the ‘tons of coal, the ships are to have a full-power 











of — showing that net earnings were £121,123,159, or £619 per 
mile 


charged, they will be adjusted to ‘‘float” should they fail to 
strike the target, so that the cause of failure may be ascertained, 





trial race from Gibraltar to Portsmouth, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


Vienna I, 





AUSTRIA.—F. A. Brocknaus, 7, Kump/yaase, 
CHINA.—Kg_iy ayp Wasa, Limiter, Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CagviLuer, Rive de la Banque, Paris. 
GERMANY.—ASHER AND Co., 4, Unter den Linden, Berlin, 

F. A. Brocknaus, Leipzic ; A. Twxrrueyer, Leipzic. 
INDIA.—A. J, Compripar ann Co., Railiray buokstalls, Bombay. 
1TALY.—Lomscwer anv Co., 307, Corso, Rome ; Bocca Farres, Turin. 
JAPAN.—Kg.ty anp Watsn, Limitep, Yokohana, 

Z. P. Marvva anv Co,, 14, Nihonbashi Tori Sanchowe, 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 

S AFRICA.—Ws. Dawson & Sons, Limirep, 7, Sea-st. ( Box 489), Capetown. 

GoRDON AND Gorton, Long-street, Capetown. 

R. A. TaompPson anv Co., 33, Loop-street, Capetown. 

J. C. Juta anv Co,, Capetown, Port Elizabeth, and Johannesbury. 
AUSTRALIA.—Gorpon anv Gorcn, Melbourne, Sydney, and Brisbane. 

R, A. Tuompson anv Co,, 180, Pitt-atreet, Melbourne 

Adelaide, and Brishane. 

TURNER AND HenpERSON, /unt-street, Sydney. 

NEW ZEALAND.—Uprton anp Co., Auckland ; Crato, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-atreet, Montreal. 

Toronto News Co., 42, Youge-street, Toronto. 

UNITED STATES OF AMERICA.—InrepnationaL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., 
STRAITS SETTLEMENTS.—Kagiiy anp Wacsu, Limirep, Singapore. 
CEYLON.—Wwayvartna anp Co., Colombo. 


Tokyo, 
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we must, 


REPLIES. 


LipRARIAN (Bedford).—A letter lies at our office for this correspondent. 

F. G, W.—You appear to have been peculiarly unfortunate in meeting 
with dishonourable people, but you cannot make men moral by Act 
of Parliament, and we cannot imagine how any improvement in patent 
law would meet such cases as those you mention. 

Marcus.—(1) There is no special school, but there are many “‘ coaches” 
who cram candidates. Any marine engineer will tell you the names 
of such men in your district. (2) The Board of Trade will send you 
full particulars of the qualifications for surveyors. 

F. A. (Newcastle).—The tensile test is exceptionally high, and it is 
doubtful if it can be obtained with certainty. The B.A. Co. Alloy 
No, 50 is stated to have a tensile strength of between 14 and 16 tons. 
You might try it. The specific gravity is 2-8. Have you tried the 
addition of a small quantity of antimony ? 

E. G. 8.—We confess we fail to see any i y in the 
that gas engines of 4and 5 horse-power are cheaper than steam, and 
that 5U-horse gas engines can be worked for about one pound of coal 
per I.H.P. per hour, Gas engines can be worked with town-lighting 
x4 Mond gas, Dowson gas, and blast furnace gas. If you care to 
apply to Messrs, Crossley, they will give you full information and a 
statement of results obtained in regular practice with Dowson gas. 
You must bear in mind that, in speaking of the cost of power, man 
other things besides the money paid for fuel have to be consider 
Thus, tor instance, water not infrequently represents an outlay of 
several thousand pounds a year, which would be saved if gas engines 
took the place of steam engines. 
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INQUIRIES. 
TIRE BENDER. 


Sin,—Can any reader inform me who is the maker of the “ Paragon ” 
tire-bending machine? 
London, January 2nd, F. M. 





LIFTING BRIDGES. 

Sir,—I shall be obliged to any reader who will tell me where I can see 
examples of bridges, which lift bodily by hydraulic or other means, for 
smnall spans, where draws or swings are prohibited by the conditions. 

Lincoln, January 7th. 8. C 








MEETINGS NEXT WEEK. 


Society or Arts.—Wednesday, January 14th, at 8 p.m. Ordinary 
meeting. Paper, “‘ Industrial Trusts,” by Prof. Ww. Smart, LL.D. 

BIRMINGHAM Loca SEcTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
weER?.—The next meeting of the Section has been put off from the 14th 
to the 21st inst. 

LiveRPooL ENGINEERING Socrery. — Wednesday, January 14th, at 
8 pm. Paper, “The Study of Engineering from a Business Point of 
View,” by Mr. A, F. Fowler. 

Tue IwnstiTvTion oF Junior Enoingers.—Saturday, January 17th, at 
3 p.m. Visit to the New Electricity Works of the Metropolitan Borough 
of Shoreditch, Whiston-street, Haggerston. 

Tue InstiruTion oF Mecuanicat Enotnerrs.—Friday, January 16th, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James’s Park. 
Paper to be read and discussed, ‘‘Cutting Angles of Tools for Metal 
Work, as affecting Speed and Feed,” by Mr. H. F. Donaldson. 

Giascow Section oF THE InsTITUTION OF ELECTRICAL ENGINEERS.— 
Tuesday, January 18th, at 8 p.m., at the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath-street, Glasgow. Mr. Wm. A. 
Chamen will open a discussion on ‘‘ Up-to-date Wiring in connection 
with Corporation Supply.” 

Tue Institution or Civic Enorngers.—Tuesday, January 18th, at 
8 p.m. Ordinary meeting. Paper, ‘“‘ Electric Automobiles,” by Henry 
Francis Joel, Assoc Inst. C.E.—Friday, January 16th, at'S p.m. 
Students’ meeting. Lecture on ‘*The Measurement of Water,” by Prof. 
W. C. Unwin, B.s8c., F.R.S., M. Inst. C.E. 

RoyaL InstITuTION or Great Britaiw.—Friday, January 16th, at 
9 p.m. Discourse on ‘‘Low Temperature Investigations,’ ” by 
Dewar.—Afternoon Lectures: Tuesday January 18th, at 5 p.m., “ The 
Physiology of Digestion,” by Prof. Allan Macfadyen ; Thursday, January 
15th, at 5 p.m., ‘ Pre-Phenician Writing in Crete and its Bearings on 
the History of the Alphabet,” by Mr. Arthur John Evans ; Saturday, 
January 17th, at 3 p.m., ‘The Bi-centenary of Samuel Pepys: His 
Musical Contemporaries, Criticisms, and Compositions,” by Sir Frederick 
Bridge. 








DEATH. 
Os the 8rd inst., at his residence, 7, Westbourne-villas, Hove, Sussex, 
Groror Epwarp Gavey, C.E., M. Inst. C.E , aged eighty-four years. 
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A GERMAN SYNDICATE INQUIRY. 


THE inquiry which the German Government has 
consented to undertake in regard to the working of 
syndicates is expected to commence during the 
present month ; and as there are on the authority 
of Count Posadowsky, Secretary of State for Home 
Affairs, 450 combinations of this kind in the 
country, it will be obvious that the Committee 
appointed to deal with the question has a long task 
before it if the investigation is to be carried out in 
a thorough manner, and both producers and con- 
sumers allowed an impartial hearing. Apart from 
the large number of syndicates whose operations 
are beyond the scope of this journal, it is now well 
known that those organisations which represent 
the iron and steel and allied industries, and more 
particularly in regard to raw materials and unmanu- 
factured goods, make a regular practice of selling 
their surplus production in other countries at prices 
which are either unremunerative or actually result 
in a loss, compensation being sought in the higher 
inland charges which are possible under the present 
tariff, to say nothing of what may happen in the 
event of the new tariff being brought into force in 
1904, As an instance of the external business 





methods, we find it plainly stated in the report of 
the Phoenix Works of Ruhrort that many transac- 
tions of German works have not only been executed 
without uny profit, but also at an effective loss; and 
this will be understood when it is mentioned that this 
particular company has been unable to declare any 
dividend for the past year, whereas 4 per cent. was 
distributed for 1900-1901, 15 per cent. in 1899-1900, 
and 11 per cent. in each of the two preceding years. 
A similar state of affairs prevails in the case of other 
undertakings, but it will be unnecessary to enlarge 
upon the fact that, however severe the competition 
of German firms may be in the markets of England, 
Belgium, ard latterly in the United States, it is 
practically being conducted on a basis which leaves 
no financial return in so far as the foreign business 
alone is concerned. 

It thus happens, on the one hand, that British 
and other external purchasers of cheap raw 
materials and unwrought manufactures from Ger- 
many are able to congratulate themselves upon the 
circumstances which place them in this fortunate 
position; whereas, on the other hand, our home 
producers are loud in their complaints of the 
depression in prices caused by competition of this 
kind. But there is another aspect of the question, 
namely, that of the German works which are at the 
mercy of the native syndicates, and are compelled 
to pay prices which enable the combinations to sell 
abroad the remainder of their production at quota- 
tions which find a ready market. These manufac- 
turing firms or “ improvement ’’ works, as they are 
now frequently termed, complain bitterly not only 
of the high prices which they are required to pay, 
but also of the extreme difficulty, if not the impossi- 
bility, of meeting the competition of those British 
and Belgian firms whose finished manufactures are 
produced from raw materials and unwrought goods 
obtained from the Fatherland. The lamentations 
made in this respect by consumers, and voiced at 
different times in Parliament during the discussion 
of the Tariff Bill, at last induced the Government 
to agree to the appointment of a committee of 
inquiry. This committee will investigate the causes 
which have led to the formation of syndicates, the 
objects of the combinations, and the measures 
adopted to attain these ends; the particular articles 
which are syndicated, and the inland and external 
prices ; the influence exercised by syndicates on the 
industries and commercial circles affected by them, 
and the effect upon the workmen and rates of wages. 
These points, among others, form the scope of 
the inquiry which will in the first instance deal 
specially with the Rhenish Westphalian coal syndi- 
cate, the Upper Silesian coal convention, the West- 
phalian coke syndicate, the Dortmund briquette 
sale organisation, the convention of lignite mines in 
Saxony, the crude iron syndicates, the unmanufac- 
tured iron combination, the rolled iron associations, 
the plate and sheet syndicate, the rolled wire and wire 
tack combination, and the adjustment bureau for 
export bounties on iron. To this list should be 
added the names of the various syndicates or 
associations which are customers of the former 
batch, and on the completion of its work in this 
direction the committee of inquiry will proceed to 
consider the combinations in the chemical industry, 
the paper trade, and other branches. 

The main object of the investigation is to ascer- 
tain facts which would enable the German Govern- 
ment, should it eventually feel disposed to do so, 
to propose legislation for the purpose of remedying 
those evils of the syndicate system which may be 
disclosed during the inquiry, and which official 
circles may be prepared to admit are detrimental to 
the well-being of the country; but the defects which 
these circles may agree do exist are uncertain in 
view of official statements which were made a few 
months ago to the effect that the foreign operations 
of the syndicates have generally proved beneficial, 
inasmuch as they have resulted in the retention in 
employment of a large number of workmen who 
would otherwise have been discharged. Neverthe- 
less, the inquiry, which the Government at first 
declined to undertake, is now to be proceeded with, 
but we are doubtful whether it will be productive 
of any good. In the first place, the most formidable 
obstacle to remedial legislation for the amelioration 
of German home industries, or rather for relieving 
them from the high-price policy of the syndicates, 
is to be found in the new tariff itself, because the 
increased duties, if enforced, will enable the trade 
combinations to charge even higher prices to inland 
consumers than those obtaining at the present time. 
Secondly, there is on record the Government 
opinion respecting the value of syndicates ; and, in 
the third place, the impression prevails in some 
quarters that it would be injudicious for consumers 
to tender evidence against the syndicates, owing to 
the apprehension that by doing so they would incur 
the risk of being boycotted. In these circumstances, 
we are compelled to conclude that consumers have 
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little to hope for as a result of the inquiry, and that 
they would possibly obtain more favourable treat- 
ment by combination among themselves, as in the 
case of the crude iron purchasing association, than 
by waiting for the report of the committee which 
is about to commence its labours. 


THE FATALITIES AT FULHAM BATHS. 


THE inquest on the two men who lost their lives 
in the Fulham Baths on the Tuesday before Christ- 
mas was resumed and concluded on Saturday last. 
The jury found that death was due to syncope 
caused by electric shock, owing to faulty design and 
construction of the electrical installation at the 
baths. They were unable to say on whom the 
blame rested. From the expert evidence adduced 
there appears to have been no doubt whatever as to 
the manner of the death of one, at all events, 
of the victims of this unfortunate accident. 
Before, however, discussing the occurrence in 
the light of the evidence given at the inquest, 
it will be as well to consider the method of 
electrical supply employed in the district. Two- 
phase current at 3000 volts is generated at the 
borough electricity station, and is transformed in 
sub-stations, the voltage supplied to consumers 
being 200. The mains are lead covered and pro- 
tected with compounded jute, and are laid in Doulton 
conduits. There is nothing in the method of supply 
or in the mains which is indicative of anything but 
the best practice. Within the baths the state of 
affairs, according to the evidence, was as follows :— 
The partitions between the baths were of slate. 
They were fixed by metal feet in concrete, and were 
heid together at the top by galvanised iron capping. 
Upon this capping rested galvanised iron piping 
which contained the electric wires. The wires 
inside the tubes are said to have been insulated with 
“rubber and silk.” The baths themselves are of 
earthenware, but the waste pipes are of gun-metal 
and are embedded in the concrete floor. This floor 
is built up on a foundation of expanded metal. 
There is but little doubt, in fact, that the bath 
waste made an excellent “earth.” The way in 
which one of the victims met his death was by 
standing up in the bath in which there was some 
warm water—probably soapy water—and catching 
hold with his hands of the pipe on the top of the 
partition. This pipe does not appear to have been 
connected to earth, but there was certainly one 
contact in one of the lamp holders which must have 
been in metallic contact with the pipe. To bring 
about a shock there must have also been a contact 
between the other pole and the metallic waste 
pipe. This may have been in the bath premises, 
or anywhere on the system of mains; it is im- 
possible without investigation to say which. Granting 
this combination of circumstances, then it is possible 
to conceive that a man could receive a severe shock, 
especially if one of his feet happened to be on the 
waste pipe. Even without this, the contact between 
the water and the feet would be over a large area, 
and the water, which, as we have said, most prob- 
ably had soap in it, would be only too good a 
conductor. Moreover, the presumption is that the 
unfortunate man’s hands were wet. One of the 
cxperts measured the difference of potential between 
the bath waste and the pipe on the rail. He found 
it to be 165 volts. It is difficult to understand how 
this figure can be arrived at; but, assuming it to be 
correct, then we have loss of human life brought 
about by a very low voltage indeed. There does 
not, to us, appear conclusive evidence that the 
second man met his death by an electric shock. 
His death may have simply been a coincidence and 
due to natural causes. 

The effect of an electric current on the human 
frame depends upon a number of conditions. One 
of the most important of these is the physical health 
of the person affected. A weak heart is more liable 
to injury than one which is perfectly sound. Then, 
t»0, the places between which the current passes 
play an important part. Thus, a very severe shock 
might be taken with comparative impunity between 
two parts of one hand, say, or between a wrist and 
its hand ; the same shock going from hand to hand 
might be fatal. In ordinary cases, the most 
important factor of all is the length of time 
during which the current is passing. In the 
present instance the man must, at all events, 
have been under the influence of the current 
for several minutes. His cries brought assistance, 
but the attendant was unable to loosen his grip of 
the pipe. It is too late, of course, to remark upon 
it, but if only the attendant had thought of letting 
the water drain away life might have been saved, 
or a like result might have been achieved by lifting 
the man’s feet. He did not think of either of these 
precautions. There can be no blame to him that 
he did not. He certainly did the next best thing, 
which was to remove the fuses and cut off the 


current. It was suggested at the inquest that the 
very breaking of the circuit caused a rise in the 
voltage due to self-induction, and that this was 
what immediately caused death.. It may have been 
so, of course, but we do not incline to the opinion 
that the effects would have been sufficiently pro- 
nounced or of duration long enough to have brought 
about such a result. It seems to us more likely 
that the sudden release of the strain, after the 
length of time the contact had lasted, caused the 
collapse. 

We should be by no means surprised to hear that 
a Board of Trade Inquiry had been instituted to 
investigate all the circumstances. We therefore re- 
frain from criticism as to whom, if to anyone, blame 
attaches. We content ourselves with repeating the 
fact —as brought out at the inquest—that had the 
piping in which the wires were run been earthed 
the accident could never have happened. Mishaps 
such as these bring electric lighting into bad repute. 
Hearing of them people become disinclined to have 
their houses wired. They disregard the numbers of 
electrically-lit houses where no accident has ever 
happened, and concentrate their attention on the 
minute minority in which there have been fatal 
results. Such reasoning is, of course, absurd. If 
the precaution be taken of having the work properly 
superintended and tested from time to time, the 
electric light may be regarded as absolutely safe. 
The fire offices certainly regard it as being so— 
quite as safe as gas, at any rate—for they do not 
raise the rates for insurance. For all we know, the 
work at Fulham may have been originally of the 
best design and workmanship. We are not criti- 
cising it in any way; we can only say that at the 
time of the accident it was not in a condition such 
as it should have been in. This emphasises our 
recommendation of occasional testing. The electric 
hght may certainly be considered: as amongst the 
safest of illuminants. Unlike gas, however, a small 
leak does not produce a large smell. Moreover, a 
small electric leak is liable at any time to become 
big, but the wiring, if properly carried out in the 
first instance, if undisturbed, and not coming near 
damp, is but little likely to go wrong. The prudent 
man, however, will have it tested from time to 
time, especially in cases where injury from the out- 
side can possibly occur. 


FLASH BOILERS. 


Mr. Bickrorp’s suggestive article on flash boilers, 
published in our impression for Noy. 28th and Dec. 
5th, has been followed by an interesting correspond- 
ence. Mr. David Smith has very properly pointed out 
that boilers of the small long tube, or Serpollet type, 
are not really flash boilers at all. Yet it is not 
easy to find a better or more compact name. The 
true flash boiler is a very old invention. It con- 
sisted essentially of a large cast iron pot, the major 
portion of which was kept red-hot, and into the pot 
water was injected through a rose or sprayer, and, 
falling on the hot iron, was instantaneously “flashed” 
into steam. Theintention of the inventor was to send 
in just so much water at each stroke of the engine as 
would supply steam for the next stroke. Another form 
of flash boiler has been referred to in the history of 
old Thames steamers which we have published. 
Mercury was kept at a high temperature, and water 
was dropped on it to be flashed into steam. These, 
and a dozen similar inventions, all died a natural 
death. The Serpollet boiler closely resembles the 
Herreschoff and several other steam generators, in 
that it consists of a long coil of tubing, into one end 
of which water is pumped, and out of which, at the 
other end, it is confidently expected that steam 
moderately superheated will issue. Pace Mr. David 
Smith, only a qualified success has hitherto been 
obtained with these steam generators—they do not 
in any way deserve the title of boilers. 

If we take a small thick pipe some 120ft. long, 
and, say, }in. bore, coil it closely on itself. heat 
it highly, and pump water in at one end while we 
take off steam at the other, certain curious 
phenomena will now and then present themselves, 
the causes of which are a little obscure. There are 
various agencies at work, each producing, or trying 
to produce, its own special results. Unless these 
agencies are taken into account, little satisfaction 
will be got from a long-tube generator. It would, 
however, be impossible to deal with these matters 
here in any detail. We can only, within reasonable 
limits of space, direct our readers’ attention to them 
in a very general way. In the first place, it is clear 
highly-heated water, saturated steam, and super- 
heated steam traverse the whole length of the tube, 
and when all things procced in an orderly fashion 
we shall find that different lengths of the tube will 
contain in succession cold water, hot water, 
saturated steam, and superheated steam. Each 





stroke of the pump will be followed by the rush to 
the engine of the precise equivalent in steam of the 





water sent in by the pump. So far, so well, 
Theoretically, there is no reason why this should not 
be the sequence of events. In practice, this result is 
very often secured ; but, unfortunately, it also often 
happens that it is not secured, and if any permanent 
success is to be obtained with this type of boiler— 
which, save on a small scale, we very much doubt 
—it will be by ascertaining and eliminating the 
cause of trouble. Now the main cause of trouble is 
want of regularity in communicating the heat to the 
water. During trials made years ago by engineers 
of the United States navy, it was found that now 
and then in a Herreschoff boiler the water filled 
the steam space, and there was nothing but steam 
in the water . Things got inverted. In asmall- 
tube boiler if steam is suddenly generated in the 
lower part of the tube it will blow the water above 
it into the upper part of the tube. Any of our 
readers with a little care can see this with a 
coiled glass tube of small diameter. The phenome- 
non is brought about in two ways. The first and 
simplest is sudden variation in the temperature of 
the furnace. This is largely avoided by the use of 
oil fuel. The second, most complex and most 
interesting, is want of permanent contact between 
the water and the tube. In other words, it appears 
to be by no means easy to keep the surface of these 
highly-heated tubes wetted. It is not so much that 
the spheroidal condition is established as that some 
kind of repulsion appears to be set up between the 
metal and the water. The best idea we can give of 
the phenomena is taken by analogy from the process 
of soft soldering. It is essential that the surfaces 
to be soldered should be “ wetted” by the solder, 
and resin is used as a flux to prevent oxidation and 
to cleanse the metallic surface. Another example is 
found in “sick’’ mercury, that is to say, mercury 
which contains a little grease or dust will not take 
gold into solution on the riffle plates of a gold quartz 
stamp mill. The spheroidal condition may also be 
set up. Be this as it may, for some reason not fully 
explained, heated plates are in certain cases not 
thoroughly wetted by water. Consequently we ‘ind 
that not infrequently violent surging and crackings 
take place in flash boilers ; the production of steam 
becomes irregular, and the engine may stop or be 
filled with water. Most makers of flash boilers 
repudiate the idea that spheroidism manifests itself. 
However, there are the facts. At one time the 
generation of steam goes on with clockwork regu- 
larity ;. at another we have turbulence and priming. 

As there is no steam space and no reserve of 
watcr in any but the most limited sense of the 
terms, it is evident that whatever goes on in the 
pump is immediately reproduced in the boiler, and 
whatever takes place in the boiler at once affects 
the engine. Thus, if the pump misses a few strokes, 
the water level will instantly descend in the tube, 
the tube will become hotter, surfaces will become 
dried, and when the pump again throws water the 
surface may refuse to be wetted, and so the whole 
balance is upset. Or, again, the pump may throw 
too much water, with the result of lowering the 
temperature, and possibly drowning the engine. In 
the same way, all going on steadily, the fire is 
suddenly urged; the result is that the water is now 
evaporated faster than the pump sends it in, and a 
large portion of the tube may become dry. In one 
word, the whole operation of generating steam and 
working an engine with a flash boiler is an exceed- 
ingly delicate physical operation, depending for its 
success on the maintenance of a precise balance in 
the relations of the various phenomena, which 
balance is so often secured th‘ the long small- 
tube boiler enjoys a great deal of favour with 
those who thoroughly understand it, while it inflicts 
untold miseries on those who do not understand it, 
and are unable to humour its very peculiar and 
domineering idiosyncrasies. 

There is another form of flash boiler which has 
not as yet secured anything like the attention it 
deserves. It consists of a coil such as that used by 
M. Serpollet, only the coil is kept quite full of 
water. No steam is permitted toforminit. Beside 
the coil stands a strong vertical cylinder as high as 
the boiler. Into the top of this opens the end of 
the generating tube under a loaded valve.. Below is 
a circulating pump, which may or may not be com- 
bined with the feed pump. The action is this: 
Let us suppose that the boiler pressure is 600 lb. on 
the square inch, while the engine works at 150 |b. 
The last is the pressure maintained in the vertical 
cylinder referred to above. As the coil is quite full 
of water, heated to 487 deg. Fab., each stroke of 
the circulating pump, sending in, say, a cubic inch 
of cold water below at one end of the generating 
tube, will force out under the loaded valve from the 
other end of the tube one cubic inch of highly 
heated water. Nearly one-seventh of this will 
instantly flash into steam, while the remainder will 
fall. to the bottom of the vertical separator at 
358 deg. Fah.—the temperature proper to 150 lb. 
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pressure—and will thence be pumped again into the 
generating tube. A moment's thought will show 
that, whatever objections may be urged against this 
system of generating steam, they can have nothing 
in common with the usual troubles incurred, and 
referred to by Mr. Bickford. 

Finally, we may point out that in all very small 
tube boilers it is essential that there should be no 
sharp angle bends, or places for “ pocketing,’ and 
that the application of heat to the tube should be 
very uniform. The certain way to get into trouble 
is to heat a few feet of the length of the tube here 
and a few feet there toa much higher temperature 
than other places. Draughts of cold air, irregular 
pumping, and excentric demands for steam will cer- 
tainly bring about disaster. 


— <6 ______. 


THE VENTILATION OF FACTORIES AND “ TUBES.” 

On another page we publish an abstract of the masterly 
“ First Report of the Departmental Committee appointed 
to Inquire into the Ventilation of Factories and Work- 
shops,” which has just been presented to the Home 
Secretary by Dr. Haldane and Mr. Osborn. It will be 
seen that having devised a simple, accurate, rapid, and 
portable apparatus for the determination of the propor- 
tion of carbon dioxide in air, the Committee recommends 
that the existing legal standard of 250 cubic feet of air per 
person employed, which has been proved to afford no 
guarantee of sufficient purity, or of efficient ventilation, 
shall be supplemented or superseded by the establishment 
of a legal maximum of carbon dioxide in the air; said 
standard, except during times of fog, to be twelve volumes 
of carbor dioxide per 10,000 during daylight, or after dark 
when only electric light is used, and twenty volumesafter 
dark when artificial light is obtained from gas or oil. 
Of itself, carbon dioxide is not a particularly harmful 
ingredient in air that has to be breathed, at least in the 
proportions to which it ever rises in practical conditions, 
for a clean paraffin lamp may burn in a small chamber 
till the air contains seventy-five parts of carbon dioxide 
without appreciable discomfort or ill effect upon the 
average human being. The objection to the carbon 
dioxide is that if it comes from the combustion of gas it 
is accompanied by the sulphur acids which arise from the 
oxidation of carbon bisulphide in the gas, and in most 
country places coal gas is not purified to the extent 
demanded in London. If it arises from the presence of 
human beings, the carbon dioxide is accompanied by 
certain odoriferous matter springing from the breath, soiled 
raiment, and imperfectly washed persons of those human 
beings. Hitherto this odoriferous matter has not been 
exa‘nined chemically, for it exists in too small quantities, 
and probably in too various and indefinite forms to be 
amenable to qualitative or quantitative analysis. Itis not 
a specific poison as formerly imagined ; it does not consist 
of micro-organisms orof moulds. Whatever it be, however, 
its odour is nauseous; and by continued inspiration it pro- 
duces, to some extent by mental processes, perhaps, a 
disturbance of the general health—headache, lassitude, 
and on occasions, we are informed, a certain variety of 
anemia. Strictly speaking, therefore, efficient ventilation 
means a proper removal from occupied rooms, &c., of the 
sulphur acids of coal gas, and the odoriferous exhalations of 
human beings; but since the nose is an organ of uncertain 
delicacy, and is qualitative rather than quantitative in its 
ideas, the only means we possess in the present state of 
physiological chemistry for expressing the degree of con- 
tamination to which previously inspired air has attained, 
is the proportion of carbon dioxide. Anc this proportion 
should be limited to ten parts per 10,000. The appearance 
of this report at the present juncture is singularly 
fortunate, for through the enterprise of a daily ~aper con- 
siderable attention has been directed to the condition of 
the atmosphere in the underground electric railways in 
London. {[t would appear to be absolutely impossible for 
the average general journalist to describe any episode 
without exaggeration, and therefore even when he has a 
good case, he is apt to throw discredit upon his cwa 
assertions—at least in the minds of thoughtful persons— 
by his wanton “ writing up.” In the autumn of 1901, 
Dr. Wynter Blyth found up to 10°7 parts of carbon 
dioxide in the air of the Central London Railway, and 
11:9 parts in one of its carriages; this autumn Mr. 
Sutherland has returned maximum figures of 11°04 parts 
in the Tube itself, and 20°46 parts in a carriage. For 
practical purposes we may regard the Central London 
Railway as analogous to a factory or workshop where no 
gas is burning; for if its passengers only remain in it for 
thirty minutes at a time, its employés are at work in the 
atmosphere all day. With the present report before us, 
therefore, we may take the maximum proportion of carbon 
dioxide desirable as ten parts per 10,000, with twelve 
parts as the outside limit. On this basis, the air of the 
Tube itself may just escape condemnation, but the air ofthe 
carriages must be deemed grossly impure when traffic is 
at its height. It follows accordingly that thereis need for 
more efficient ventilation, at least as between the carriages 
and the Tube itself. The company appears to be aware of 
the fact, and is erecting a large outlet fan at Shepherd's 
Bush, and a compressing engine at the Bank. Whether 
of itself the fan will prove efficacious appears disputable, 
for it can only work efficiently when traffic is suspended. 
Fans between each station would probably prove 
impossibly expensive, and altogether it would seem as if 
the plan of forcing air in should be more economical than 
that of drawing air out—at least as regards economy in the 
alr current set up. 


STANDARDISATION IN THE NAVY. 


At the time when the pinch of poverty, through lack 
of employment, had begun to make itself felt in the 
neighbourhood of Poplar and. Blackwall, the news has 
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just lately reached those places that the Admiralty GCQOyYPOUND TRACTION ENGINE FOR THE 


authorities have placed the order with the Thames Iron- | 
works Company, of Blackwall, for the construction of and | 
fitting with propelling machinery the Black Prince, a | 


COLONIES. 


THE accompanying illustration represents a compound 


sister ship to the armoured first-class cruiser about to be | 8Pring-mounted traction engine designed and built by Charler 


laid down at Pembroke Dockyard. 
largest yet built at the Orchard shipyard, as she will | 


have a length between perpendiculars of 480ft., a beam | 
of 78ft., and a displacement of 13,500 tons. Like her | 


between her inner and outer bottoms are to be adapted | 
for oil fuel storage; and although this is not an altogether 
new feature in warship construction, special attention 
will have to be given to the parts to be utilised. The 

propelling machinery of the Black Prince, which is to be 





This vessel will be the | Burrell and Sons, of Thetford, for service in South Africa. 


It is of 10 nominal horse-power, having steam jacketed 


cylinders Tin. and 114in. diameter by 12in. stroke, and the 


boiler is constructed for 175Ib. working pressure. The 


= - extreme length of i y i “3 ivi 
sister at Pembroke, a certain number of compartments | wheels see 6 aes Oe ee ees eee 


70in. diameter by 24in. wide.; and the front 


wheels are 56in. diameter by 9in. wide. The engine is geared 
| for two speeds, viz., 24 and 4 miles per hour, the total weight 
is 15 tons, and the water tank has a capacity of 400 gallons. 
A loose winding drum is provided, which can pay out the 
rope when the engine is travelling forward. 


Leaf springs are 


built at the shipbuilders’ engine works at Greenwich, will | provided above the front and back axles. 


consist of twosets of four-cylinder triple-expansion engines, | 
having cylinders 434in., 69in., 77in. and 77in. diameter, | 
with a 3ft. 6in. piston stroke ; which when running at | 
full speed, are to develop 23,500 indicated horse-power, | 
and to drive the ship at 22} knots an hour. Steam will 
be supplied by six cylindrical and twenty Babcock and | 
Wilcox water-tube boilers; all working at a pressure of | 
steam of 210 lb. per square inch. In connection with | 
the main engines of this vessel and those of her sister | 
ship—to be built at Pembroke—now on order of Messrs. | 
Hawthorn, Leslie and Co., noted in our issue of THE | 
ENGINEER of December 26th ult., a new departure has, | 


we understand, been taken by the Admiralty authorities, | 


which we have often thought might have been taken long | 
ago, seeing that it will save much time, vexatious delay, | 
and eventually a large amount of the nation’s money. | 
This departure is the future standardising of the main | 
engines of the several classes of warships built in | 
the Government and private shipyards in the kingdom; | 
the first to which the principle is to be applied being to 
those of the two sister first-class cruisers to be built at | 
Pembroke and Blackwall respectively. By the adoption | 
of the standard system to warship machinery, it will 
then be possible to supply any ship of a class on a 
home or foreign station with any part of her propelling 
engines, &c., that may require renewing through accident 
or breakdown, without being under the necessity of 
detaining her for months in a foreign port for the replace- 
ment of the part wanting. Under the stress of war, the 
previous adoption of the standardising of warship 
machinery will, we think, be found the only system under 
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which rapid production could be effected. 
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MODERN MARINE BOILERS.* 


By H. M. Rountuwarte, M.I. Mech. E., M.I.N.A., Honorary 
Member, of London. 


Introduction.—In placing before you to night the opinions and 
conclusions on the subject of marine boilers at which I have 
arrived after a study of the question extending over about thirty 
years, I desire, first of all, to remiad you of a few truisms :— 

The chief obstacle to the formation of correct opinion lies in the 
difficulty of obtaining correct statements as to the facts. These may 
be either carelessly or wrongly observed in the first instance, or 
they may be more or less wilfully misrepresented afterwards by 
persons who have ‘“‘axes to grind,” or they may come to us at 
second or third hand, and may be imperfectly or incorrectly 
reported. It is admitted that the proper interpretation and 
valuation of the evidence given in ordinary judicial proceedings 
requires high mental powers aad long training, and that the 
verdicts arrived at are, as a rule, just and right; but when it 
is remembered that in such matters as these we are about to 
discuss to-night, we rarely have any witnesses before us, and can 
therefore neither learn anything from their demeanour, nor 
subject them to cross-examination, nor have any evidence as to 
their antecedents or credibility, it becomes evident that we face 
much greater difficulties than are ever encountered in ordinary judi- 
c’al inquiries, and that, in consequence, the opinions we may arrive 
at cannot reasonably be expected to have as great a degree of cer- 
tainty about them as those arrived at in a court of law. 

Each of us should therefore admit that he is, individually, 
unlikely to be right in every particular, and should be prepared to 
give fair hearing and consideration to opinions that do not exactly 
coincide with his own. 

It is also evident that a man’s real opinions are the inevitable 
results of very definite antecedents, and that he can no more 
choose them than he can the colour of his skin ; so that to abuse a 
man, or to get angry and to quarrel with him, or to accuse him of 
dishonest motivzs, or of stating ‘‘the thing that is not” for 
interested purposes—as has been too frequently the case in this 
controversy—because he dves not agree with you, is only to furnish 
further evidence to those who maintain that our remote ancestors 
were arboreal in their habits, and probably gibbered and made 
mouths at one another. 

I have no interests tending to infl me either one 
way or the other in this matter, and, I hope, not more than 
an average amount of prejudice or bias—though we all look 
through the coloured a. provided for us by our educa- 
tion and training—so that, if I am wrong as to facts, or as 
to the importance to be attached to any fact or class of facts, 
I shall be quite prepared to re-adjust my views in the light of 
any evidence of a corrective nature that may be brought forward 
in the course of the discussion, my sole object being to arrive at 
opinions that are fairly deducible from the widest possible view 
of all the available evidence. 

For the purpose of sucha paper as this, the only types of boilers 
that need be considered are those that are now in use on, say, at least 
half a dozen steam vessels, those fitted in fewer instances being taken 
as still inthe experimental stage. Thisassumptionat once brings the 
number of types down to three, viz., the ordinary cylindrical ; the 
“express” typeof water-tube boiler as generally fitted in small high- 
speed war vessels ; and what may be called the “ordinary ” water- 
tube boiler, with larger tuhes—say over 2in. diameter—slightly 
inclined to the horizontal. As regards the second of these types, 
viz., the ‘‘express” boiler, it is mainly used to meet such very 
special conditions, speed conditions calling for the smallest possible 
weight at almost any cost, that it cannot be considered as com- 
peting with the other two types named, and its more detailed 
consideration will therefore be deferred till towards the end of 
this paper. The boiler question of greatest present interest to 
marine engineers, who have not already gone fully into the 
evidence and come to a decided opinion upon it, is that of 
‘* cylindrical ” versus ‘‘ water-tube,” using the latter term to mean 
the ‘‘ ordinary ” water-tube boiler as already defined. 

(1) The point of difference between these two types that first takes 
the attention of the average engineer is that in the cylindrical the 
furnaces, combustion chambers, and tubes, are entirely surrounded 
by water, and that the shell or envelope is nowhere subject toa 
Ligher temperature than that of the steam and water ; whereas, 
in the water-tube types, the external casing, be it steel; or tiles, or 
brickwork, is ex d all over to the very high temperature of the 
furnaces, or of the products of combustion, and is, moreover, for 
the same heating surface, of considerably greater superficial area 
than that of the cylindrical. 

This leads, in the case of the water-tube types, to two results, viz. :— 
greater losses of heat by radiation, and very short life of casing. 
If the air temperature in the stokeho!ld, in the two cases, be 
assumed at 90 deg., the steam and water temperature in the 
cylindrical at 380 deg.—corresponding with a pressure of 182 lb. 
per square inch—and the mean temperature in the casing of the 
water-tube at about 1560 deg., then the difference will be 290 deg. 
in the one case, and about 1410 deg. in the other, and the radiation 
losses will be proportional to those figures, or about five times as 
great in the water-tube as in the cylindrical. Moreover, in the 
cylindrical, the actual loss from radiation is reduced to a very 
small item by means of lagging ; but in the water-tube, although the 
outer casing may be comparatively cool, a very large proportion 
of the heat radiated through the inner casing is carried away by 
the air circulating between the two, and lost. And if any attempt 
is made to reduce the quantity of air so circulating, or to fix 
non-conducting material outside the inner casing, the result is the 
rapid destruction or burning away of the inner casing. To have 
more than a very short life its temperature must be kept down by 
a copious air circulation, and the best that can be done to reduce 
the heat loss is to pass the air on its way to the furnaces through 
between the inner and outer casings. 

(2) This naturally leads up toa second point, viz.: the endurance 
or life of the casings of water-tube boilers, and about all that can 
be said of them in this respect is that their life is very short 
indeed, though of course depending very much upon their original 
thickness. Not only does the high temperature destroy them, 
but they suffer much from external corrosion, which is difficult to 
prevent at sea, They are also very expensive to make and fit, and 
their renewal necessitates laying up the ship for a considerable 
time. When it is remembered that to be efficient such casings 
must be quite air-tight, even when subjected tothe very high tem- 
perature previously named, their great cost will not be wondered 
at. Asa matter of fact, they are not tight, and can scarvely be 
made so at any cost. The smoke-box of a cylindrical boiler, being 
subject to a temperature of about 700 deg. only, is much longer 
lived, and gives little trouble from air leaks. Probably three years 
in the case of the water-tube, and fifteen years in the case of the 
smoke-box of the cylindrical, or about one to five, will express the 
relative life of these casings. 

(3) From what has just been said it will be seen that the efficiency 
of a water-tube boiler is likely to be much more affected by air 
leaks than that of a cylindrical boiler. 

To estimate these losses quantitatively is not possible ; but it is 
evident that much will depend on the thickness of the sheets used in 
the construction, and on the closeness of the riveting. It may also 
be mentioned here that with most types of water-tube boilers 
there is a considerably higher temperature in the uptakes than in 
the case of the cylindrical, and that there is, therefore, an 
increased liability to warping and to leakage at this part of the 
water-tube. 

(4) The fourth point, regarding which a comparative estimate 
should be attempted, is—the efficiency of the combostion. Doesa 
pound of coal develop as many units of heat in the one boiler as 
in the other! Makers of water-tube boilers say, ‘‘ Yes, if your fire- 
men have been properly trained.” But experience teaches that in 
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everyday life, on board the average merchant steamer, your firemen 
are not ‘‘properly trained,” and are never likely to be, so that 
when translated into plain English the makers’ ‘‘ Yes ” becomes 
‘*No,” which agrees with general experience. The result of care- 
less firing in the case of the water-tube is too often the produc- 
tion of large quantities of carbon monoxide, and the development 
of only about one-third of the heat that proper combustion— 
burning to carbon dioxide—would have given. ‘This is partly due 
to want of care in firing, but much more to the bad design of the 
boiler, which has usually nothing corresponding to the combustion 
chamber of the cylindrical. 

An additional evil result, which is not uncommon, is the 
re-ignition of the monoxide in the uptakes, and conssquent 
serious damage to those parts. 

In most marine types of water-tube boiler the gases rise verti- 
cally up from the burning fuel, and therefore never get properly 
mixed, Various types of apparatus for introducing air under 

ressure, with the object of mixing and inflaming the gases, have 
»2en tried, but the boilers appear to do as well without them as 
with them. Atany rate, they do not effect any marked improve- 
ment. 
(5) The fifth point to be considered is the relative efficiency of the 
heatiag surfacesin the two types of boiler. As throwing light on this 
point the experience of a leading firm of water-tube manufacturers 
may be cited. They have found—and have never made any secret of 
it—that 100 square feet of heating surface in a water-tube boiler 
is only the equivalent of about 66 square feet in a cylindrical one, 
when the tubes are arranged zig-zag in the one, and no retarders 
are fitted in the other. If this view be accepted as conclusive, 
it only remains to see if any theory can be found that will 
satisfactorily account for the difference. The most probable 
one appears to be, that when a body of gas is passing through 
a tube, the outer layers are continually retarded by friction, 
whilst the inner portions move on and outstrip them—the 
action being just that i:lustrated by the turning inside out of a coat 
sleeve, say, and the results—the bringing into contact with the 
metal of practically every particle of gas, and the very complete 
transference of the heat carried by the gas ; whereas, in the case of 
the water-tube boiler, the sheet or layer of gas pas.es up between 
the tubes without really embracing them, and without much dis- 
turbance of the core or central portion, which will therefore tend 
to carry away a considerable proportion of the heat of combustion 
straight to the chimney. When the tubes are “staggered,” or 
placed zig-zag, this loss is no doubt less, but the figures previously 
mentioned show that, even then, the losses due to this cause, and 
to the screening or “‘ blanketing” of each tube by those imme- 
diately below, reduce the efficiency to about 66 per cent. 

In the case of a 2fin. tube—2jin. bore—such as is used in cylin- 
drical boilers, the relation of surface to cubic content is as 1-6 tol, 
but in an average water-tube boiler, with, say, 3hin. tubes, and 
2}in. spaces, the relations of heating surface to bulk of gas 
between the tubes is only -7 to 1, even when the whole circum- 
ference of the tabe is vss Be as efficient heating surface, and the 
thickness of the sheet of gas is taken as the least distance between 
the tubes only. 

In connection with this question of efficiency of heating surface, 
the question of cleaning, both on fife and water sides, is most 
important. The tubes of a cylindrical boiler can be swept very 
readily, either by brush or steam jet, the latter being the more 
convenient when the tubes are fitted with retarders, or are of the 
Serve type ; but in the case of a water-tube boiler the cleaning of 
the external surfaces of the tubes is much more difficult. 
Brushes are of little use, and when the steam jet is employed the 
consumption of steam is very great. 

This difficulty presented itself in a marked manner as far back 
as 1868, in connection with some of the boilers of H.M.S. Van- 
guard, which were constructed in accordance with Captain Coch- 
rane’s patented designs. These were rectangular boilers of the 
type then in common use in the Navy, but were fitted with a 
number of short vertical tubes in lieu of the ordinary horizontal 
return tubes; and the gases aud flame between these 
tubes on| reir way back to the front of the boiler, whilst the 
water passed up through them towards the water surface, so 
that they were as truly water-tube boilers as any since built, except 
that no tubes were exposed to direct furnace heat. On trial they 
worked admirably, at first, doiog rather better than the ordinary 
boilers, but after three or four hours’ work the tubes began to get 
foul outside and the efficiency fell off rapidly. Then it was 
discovered that the cleaning could not be managed without very 
great difficulty—to make matters worse the tubes were arranged 
zig-zag—and the poor results obtained under working conditions 
very quickly decided the condemnation of the type, and no more 
were ever built. 

Just recently this type of boiler has been patented again by an 
eminent locomotive superintendent, but, unfortunately, be has 
put the inside of a rectangular Cochrane boiler into a cylindrical 
shell, with the result that only the middle tubes could ever be 
got out or in, 

To clean the fire side of the heating surface of a water-tube boiler 
with even moderate speed and thoroughness, cleaning holes must 
be provided in the casing, at top, sides, and often at ends, but 
these cannot be arranged for where a number of boilers are placed 
close together, as is often a matter of necessity on shipboard. 

It is also true—unfortunately for the water tube—that it is much 
more difficult to remove hard scale from the inside of a tube than 
from the outside. A leading firm of water-tube manufacturers 
has brought out a very elaborate set of tools and apparatus 
designed to facilitate the cleaning of the insides of their tubes, 
but the process is still undoubtedly more difficult and tedious than 
the corresponding operation upon a cylindrical. 

As a result of this lower initial efficiency of heating surface, and 
of the lower working efficiency due to difficulty of cleaning, the 
coal consumption of the average water-tube boiler is greater than 
that of the cylindrical. In their report dated May 28th, 1902, the 
Admiralty Boiler Committee say :—‘‘ From the evidence before 
the Committee, it appears that no type of water-tube boiler at 
present in use is, on general service, as economical as the 
cylindrical boiler ;” and Lord Selborne, speaking in the House of 
Lords in June last, stated that a similar conclusion had been 
arrived at by the owners of several merchant steamers now run- 
ning in the Atlantic trade, which are fitted with water-tube 
boilers. There can be little doubt that, so long as weight, bulk, 
and cost are kept fairly comparable, the water-tube types will 
never be as economical as the cylindrical, which is just another 
way of saying that the water-tube boiler is designed upon wrong 
prisciples, and that, consequently, no mere improvements in 
workmanship, or in details, can make it a success, 

It is difficult to form a reliable estimate of the relative coal 
consumptions of the two types, but itis probably very nearly as four 
toethree. Trial trip results are often widely different from those 
obtained in regular work, and the observations made on merchant 
steamers as to the power developed during the voyage are often 
very intermittent and perfunctory, so that, even if coal put on 
board, and coal remaining in bunkers, are known with fair 
accuracy, the mean consumption per indicated horse-power hour 
may still be very doubtful. 

It is also desirable, here, to draw attention to another point that 
is oftenoverlooked in making comparisons between different types of 
marine boilers, viz.:—that in all calculations as to weight and bulk 
the engineer must, if he is to arrive at any useful result, consider his 
boilers and the coal they will consume on the proposed voyage as 
one item. A very light and small but very uneconomical! boiler 
may thus require more space, and be the cause of greater weight 
being carried than a larger and heavier boiler that is more 
economical. 

(6) A sixth point is suggested by the reference already made to 
the fact that in water-tube boilers the flame does not heat 
the whole of the external surface of the tubes in a uniform 
manner, The under sides of the tubes (especially of those 
exposed to the direct heat of the fire) are naturally more highly 





heated than the upper sides, and this often leads to curvature 
of the tubes. Ganenniiy speaking, the expansion of the 
lower side is more or less restrained, and the material jg 
therefore compressed or crushed up, so that, on cooling to 
a lower temperature, the tube arches upwards, away from the fire ; 
and this often causes leakage at the end connections, Increase jn 
the thickness of the tube, and the presence of deposit, naturally 
intensified this trouble, which has no counterpart in the case of 
the cylindrical boiler when properly designed and worked, It is 
true that, in years gone by, much trouble was experienced in our 
Navy with leaky tube ends, but the boilers were badly designed 
and were worked under the pernicious closed-stokehold system, 
and the results were only what might have been anticipated. The 
case in which the upper side of the tube is sometimes overheated, 
in consequence of the water being displaced by accumulations of 
steam, will be dealt with presently. 

The cylindrical boiler is now working on hundreds of merchant 
steamers, continuously for many days, at higher rates than were 
being attempted—for three or four hours only—on our warships 
when these tubs-end troubles were ¢o rife; but, owing to the 
more rational manner in which the boilers are worked—on the 
closed-ashpit hot-draught system—such troubles rarely occur, and 
are of trifling magnitude when they do. 

(7) A seventh point for consideration is the exceedingly rapid 
destruction of the tubes of sea-going water-tube boilers by internal 
corrosion. In their report, previously referred to, the Admiralty 
Boiler Committee state that although this has been to come 
extent checked by tho use of lime and zine inincreased quantities, 
it is still a serious difficulty ; and, as regards the use of lime, it 
may be added that this has been blamed for causing some, at least, 
— serious wear and tear of cylinders that has occurred in some 
ships, 

As regards water-tube boilers fitted in merchant steamers tov, 
there have been notorious cases of very rapid destruction of tubes, 
and consequent re-tubing or replacement of the boilers by others 
of the cylindrical type. 

The causes of this corrosion are still obscure, though much has 
been written on the question, and many theories advanced, and it 
will, therefore, be as well here simply to state the fact that tubes 
containing water, and placed in a furnace, are apparently liable to 
this trouble, and bave a life of, say, two to four years, according 
to original thickness and to their position in the boiler; whilst 
similar tubes conveying furnace gases, and surrounded by water, 
last usually eight to ten or more years, or have at least double 
the life of the fo:mer. But the least pleasant feature of this 
corrosion is that there is no means of discovering its presence, or 
its progress, short of removing a tube and sawing it through longi- 
tudinally ; and then the information obtained is valueless except 
as regards that particular tube. It, therefore, comes simply to 
this—that the engineer is placed in charge of machinery which 
is so constructed that he cannot ascertain its condition as to wear 
and tear, and which may, therefore, break down and leave him 
helpless at any moment. Truly a most unenviable position for 
any engineer who thinks or cares at a'l about his duty and 
responsibility. 

In the case of the cylindrical, not only can the external surfaces 
of the tubes be seen with tolerable completeness, but, by removing 
a few tubes, they can all be thoroughly examined and d 

(8) An eighth matter for ccnsideration before a complete com- 
Say can be made is—the relative facilities for repair presented 

y the two types. That the water-tube will require frequent 
repair is already evident, but the question now is, are the design 
and construction such that ordinary repairs can be readily made ! 
Take a mishap that is not uncommon in either type, viz., the 
longitudinal splitting of a tabe. In a cylindrica) boiler, owing 
to the tendency of the pressure to close the crack, this is usually 
detected by a slight leakage of water, and if this becomes 
troublesome, or undue in t, a tube-stopper is fitted. The 
furnace beneath is allowed to burn down somewhat, the smoke-box 
door is opened, the stopper introduced, adjusted, and screwed up, 
the door closed, and the furnace brought up to its normal condition 
again, the whole operation lasting, say, thirty minutes. In the 
case of the water-tube boiler, however, the pressure being internal, 
such a split usually means an explosion of greater or less magni- 
tude, accompanied by considerable distortion of the fractured 
portion, which necessitates the immediate shutting off of the 
boiler, the withdrawal of the fires, and the blowing out of the 
water. And if ao stoker is injured, it is probably due to the fact 
that no fire door happened to be open at.the moment. When the 
boiler is sufficiently cool to render examination possible, which may 
not be for some hours, because of the large quantity of brickwork, 
it will be seen whether the burst tube can be withdrawn through 
the ‘‘ header,” or whether other tubes must be removed before it 
can be cut up and withdrawn in sections. If the weather be good, 
and the type of boiler, &c , favourable, a new tube may be fitted, 
and the boiler got under steam again in seven or eight hours, say ; 
but if the weather be bad, it may be impossible to do anything 
until the vessel arrives in port. ‘Uhere is thus in the case of a split 
tube in a water-tube boiler the risk of injury to the stokers, and 
the certainty that the boiler will have to be laid off for some hours ; 
and there is a well-known case on record where the safety of the 
ship wes again and again imperilled by the bursting of several 
tubes in succession during a very short voyage. In one well-known 
type of water-tube boiler it is not possible to remove a single tube, 
but arrangements are made for the removal of the whole group or 
section of tubes, an operation difficult at sea always, but in rough 
weather almost impossible, since it means the removal and 
replacement by means of a crane of a part weighing about two- 
thirds of a ton. 

It is therefore evident that, to obtain the same degree of 
security at sea, a larger number of boilers must be carried when 
they are of the water-tube type than when they are cylindrical, 
to allow for these disablements and shuttings off. But further 
inquiry makes it clear that there always must be a greater number 
of water-tube boilers, because, hitherto, it has not been found 

ible to construct them with anything like the same heating 
surface that can easily be put into one large cylindrical boiler. 
In a double-ended cylindrical boiler, such as is commonly used 
in the Atlantic service, there may be 5000 square feet of heating 
surface, whereas from 1200 to 2500 syuare teet, according to the 
type of the boiler, would represent the average surface in one 
water-tube boiler. 

(9) And this results in what may be taken as the ninth defect of 
the water-tube boiler, viz., the great number of pipe connections 
and joints, of boiler fittings, of steam connections, feed connec- 
tions, blow-off connections, waste-pipe connections, &c. &c., that 
are involved in a water-tube installation, as compared with a cylin- 
drical installation of equal power. The numbers may be taken as, 
on an average, about J to 1; and to an engineer every joint is an 
offence and a possible source of leakage, and, apart from its cost, 
a thing to be avoided. . 

(10) A tenth point is the great number of joints in the boiler 
proper when of water-tube type, and the inevitable loss of water 
that occurs by leakage when these joints are subjected to the 
ordinary working temperatures, and to the stre s2s that result 
therefrom. The trouble with these joints is not usually caused 
by the direct action of flame or hot gas, but by the curving and 
deformation of the various parts which result from the unequal 
heating already referred to, the only important exception to this 
being the leakage from badly-faced and carelessly-jointed hand- 
hole doors in the ‘‘headers.” As there are often many 
hundreds of these doors, it is not to be wondered at that 
some trouble is experienced. The investigations of the Admiralty 
Boiler Committee showed that in a typical case, in spite of an 
evaporating plant of double the power usually carried with cylin- 
drical boilers, and of a large supply.of fresh water carried in the 
double bottom, the shi “TLM.S. Eijaclath-ene unable to com- 
= the voyage from Spithead to Gibraltar because of the great 
oss of water through leakage. With this particular type of 
boiler, it may be mentioned, leakage water was very seldom seen, 
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or only in tr:fling quantities, so that the bulk of the 55 tons per 
diem which was lost was evidently evaporated on the outsides of 
the tubes, &c., and escaped up the chimneys. 

This loss was at the rate of nearly eight tons per 1000 indicated 
horse-power per diem, and the same committee found that the 
corresponding loss on the Cunard liner Saxonia, which is fitted 
with cylindrical boilers, was at the rate of 2} tons per 
1000 indicated horse-power per diem, the figures being 
thus nearly 3 t> 1; and, furthermore, the water-tube 
boilers had been carefully overhauled the previous day, with the 
object of stopping all leakage, whilst the Saxonia was, presumably 
in her usual working trim...1{, say, 14 tons per diem be deducted 
in each case as bay serge. engine and pipe leakages, the relative 
figures for boiler losses would be 64 and 1}, or over 5 to 1. 

Un the full power trial of one large cruiser—30,000 indicated 
horse-power—which took place a few months ago, the loss of water 
was at the rate of 117 tons per diem—equal to a bulk of 35ft. by 
35ft. by 3ft. 6in.—and this was claimed as a very satisfactory 
result ; and, more recently, the trials of another large cruiser were 
reported as abandoned for the time being in consequence of the 
great leakage from the boilers, 

(11) An eleventh element in the seman of the two ty 
relates to the circulation of the water. here a circulation is due 
only to differences of weight and bulk, caused by differences of 
temperature and by contained steam bubbles, it is very feeble, and 
therefore easily disturbed or deranged ; so feeble that, in one well- 
known type of water-tube boiler it ceases entirely if the boiler is 
tilted to aslight angle, as may often happsn atsea. The friction set 
up by —— the water to move through numerous small tubes, and 
to change direction suddenly—as in passing from a tube into a 
‘‘header,” or vice versd, or from an iaternal circulating tube to an 
externalreturn tube—is very great, and tends to seriously retard and 
disturb circulation, And there is no form of water-tube boiler in 
which this effect is not constantly being produced ; whereas, in the 
cylindrical boiler, there is a smooth, even, unfettered and J gee 
motion of.the water upwards at the combustion end and down- 
wards near the front tube plate, which, though not perfect or 
beyond improvement, yet appfoaches very near to the ideal con- 
dition. 

Whenever the water is compelled to pass through long and 
tortuous passages of irregular sectional area, there is not only 
defective. circulation, but aggregations of steam resembling the 
bubble in a spirit level are apt to be formed, and to displace the 
water from the upper portions of the tubes, which then tend to 
become overheated and to burst. In several well-known 
types of water-tube boiler, the sectional areas of the “‘ headers,” 
where they enter-and leave the steam drum, are so very 
much smaller than the collective area of the tubes coupled 
to them, that the circulation is greatly checked at these points, 
with the result that instead of the water flowing always up the 
inclined tubes and up the aber ‘*headers” into the drum, it is 
found to flow up the lower tubes only, and to return by the upper 
tubes, thus establishing what an electrician would term ‘‘a short 
circuit,” It is not therefore to he wondered at that the tubes of 
such bo-lers occasionally burst. They could scarcely do otherwise. 
It may be added that this short-circuiting is no mere figment of the 
imagioation, but has been proved to exist in an actual boiler under 
ordinary working conditions, by the very elaborate experiments on 
the circulations in such boilers recently made by M. Briill, past- 
president of the French Institution of Civil Engineers. The experi- 
ments were made or shore, so that the disturbing effects of the 
ship’s motion were eliminated. 

Another cause of uncertain circulation in some types of water- 
tube boiler is the arrangement in which numerous vertical rows of 
tubes take their supply of water from the same horizontal cross 
tube—an'‘arrangement which makes failure inevitable, since it is 
impossible to —— one row robbing another, impossible to ensure 
proper distribution of the water amongst al! the rows, each 
of — is really a separate boiler, and should have a separate 
supply. 

It is, of course, evident that boilers which are defective in these 
respects may work very well indeed at low rates of evaporation, but 
may yet fail utterly the moment any attempt is made to workthem 
at high rates. 

Where other than perfectly pure water is used, the most serious 
result of sluggish circulation is the deposit of mineral matter on 
the heating surfaces and the consequent overheating, bulging, and 
bursting of tubes. But on board ship it is practically impossible 
to prevent the occasional admission of small quantities of salt water 
to the boilers; and, experience having shown that to run any 
‘ordinary’ water-tube boiler for twenty-four hours with water 
containing even so little as 14 0z. of salt to the gallon is sufficient 
to damage the lower_tubes, it is evident that such boilers are not 


. Suitable for use at sea. 


(12) A twelfth respect in which most water-tube boilers come out 
only second best as compared with the cylindrical boiler is the much 
larger quantity of brickwork about the furnaces, and the con- 
sequently greater expenditure of time and money requisite to keep 
it in working order ; and also—a defect which has no parallel in 
the ~cylindrical—rapid destruction of the supporting frame- 
work of the boiler by reason of its contact with this highly heated 
brick io —see report of Admiralty Boiler Committee already 
quoted, 

Such, in brief, are some of the chief points requiring the atten- 
tion of the engineer who sits down to design a successful water- 
tube boiler. ‘That all these defects are equally prominent in every 
type is, of course, not suggested, but comparisons between different 
— of water-tube boilers are quite inadmissible in such a paper 
as 1s, 

There are several other points of minor importance in which the 
comparison also results in favour of the cylindrical boiler, such as 
greater tendency of water-tubes to give black smoke ; greater atten- 
tion togauges, pumps, &c., necessary in water-tubes because of smaller 
quantity of contained water ; greater tendency of water-tubes to 
priming ; greater heat in ‘tween decks, around uptakes, &c., where 
water-tubes are fitted, &c.;- but time will not now permit of a 
detailed consideration of these points, the most important of which 
is perhaps the fact that even a very temporary failure of feed-water, 
say, for four or five minute, is enough to cause serious damage to 
the boiler. 

As the object of this paper is primarily to institute a comparison 
between the two types of boiler when used under similar condi- 
tions, and for similar ends, it is not necessary to speak of points 
that are claimed as of consequence from a military point of view 
only, but three such claims, frequently made, are so groundless 
that a word respecting them may perhaps be excused here :— 

(4) It is claimed that steam can be raised more rapidly in a 
water-tube than ina cylindrical. This was answered at ‘ibraltar 
when the cylindrical boiler ship Minerva got up steam some few 
minutes more quickly than the water-tube ship Hyacinth, rot 
in one boiler only, but in about three-fourths of the whole installa- 
tion, and under precisely similar conditions, It seems very doubt- 
ful whether, in actual warfare, such a performance would ever be 
necessary, and it is certainly bad for the boilers ; a little ‘‘ intelli- 
gent anticipation of events’ on the part of the commander would 
go far towards avoiding it. 

(4) It is claimed that the water-tube would be less liable to injury 
from fragments of shell, splinters, &c. It is difficult to meet this 
claim with becoming gravity. Which is the more likely to suffer 
in such a way—a }in. steam drum and a fin. tube, or a lin. shell 
plate? There occurred on Tyneside, some years sgo, an often 
quoted case, where a cylindrical boiler was dropped upon the quay 
through the breakage of asling, and dented in at the lower part of 
the shell to the extent of about 15in. After examination, the super- 
intendent engineer, Mr. Alexander Taylor, decided to ship the 
boiler as it was, and it justified him by working for some fifteen 
years without giving any trouble. 

(c) It is. claimed that water-tube boilers can be removed for 
repairs without cutting away decks, and generally pulling the ship 
to pieces, as must be done to get a cylindrical boiler out. The 





answer is that a cylindrical boiler need only come out once in 
twenty years, if properly handled; and that is a long life for a 
warship ; most of them are obsolete in less than twenty years. 

To come now to the “‘ express ie 0 of water-tube oiler. It is, 
as has already been said, designed to meet a set of very special 
conditions, and does meet them successfully ; but the designer is 
apr yd well aware of the price he is paying. If every must 

of the smallest possible weight it must be thin or small, and so 
cannot long resist the destructive effects of high temperature, and 
of the various corrosive agencies that may be said to gnaw at it 
cuntinually, whether ugder steam or cold, The price paid for 
weight saved is—a short life; so short in some well-known cases as 
barely tocontinue until the completion of the vessel's trials, after 
which the whole of the tubes have had to be renewed. 

Of the defects and disabilities already discussed and catalogued 
in connection with the large tube types of water-tube boiler, the 
following apply with greater or less force, as here indicated, to 
the “express” type also:— . 

(1) Radiation losses.—These are greater because of the thinner 
casings and higher temperatures of the “‘ express” type. 

(2) Short life of casings.—The life of the casings is shorter for 
the same reason. 

(3) Air-leaks in casings.—These are also greater because of the 
thinner casings and higher temreratures. 

(4) Efficiency of combustion.—The combustion is more efficient in 
the ‘‘express”’ type, because of the large space above the fuel— 
found in inost types—which acts to some extent as a combustion 
chamber, 

(5) Efficiency of heating surface.—This would be higher, because 
of thinner, closer pitched and smaller tubes, were it not that the 
path of the gases is usually much shorter, and their velocity 
greater than in the large tube types. It is really rather less than 
in the “‘ ordinary” water-tube. 

(6) Curving of tubes.—The tubes are so elastic in most types that 
no trouble is experienced from this cause, 

(7) Corrosion of tubes.—This is very serious indeed in these 
boilers because of the very thin tubes used. Two years seems to 
be a fair average life for the tubes, 

(8) Facilities for repair.—The ‘‘ express” boiler, like the larger 
tube types, must be laid off, emptied, and cooled down before 
plugs can be got into place when a tube gives out, but, owing to 
the small diameter of the tubes, the plugging can generally be 
done satisfactorily. The plugs used are tapered and screwed, and 
the tube ends have to be partially tapped to receive them. To 
replace a tube it is often necessary to remove—and probably 
destroy —several others, before the defective one can be got at, or 
even identified. 

(9) Larg: numbers of pipes, fittings, and joints.—The ‘ express” 
type of coiler does not require more pipe connections, &c., than 
the locomotive or ‘‘low-navy” types do. 

(10) Large number of joints in boiler.—Although there are many 
joints there is little trouble from leakage at them—partly because 
they are nearly all expanded joints, and partly because the tubes 
are usually more or less flexible. 

(11) The circulation of water in boilers of the “express” type 
undoubtedly meets with and overcomes an enormous resistance, 
but, owing to the approximately vertical position of the tubes, no 
difficulty 1s experienced in making it quite positive if the arrange- 
ments are properly designed ;- and when it is so there can, of 
course, be no risk of burned oc burst tubes. But in some types 
the circulation is positive enough in the inner tubes next the fire 
(upward) and in the outer tubes (downward), but very irregular 
and intermittent in the central rows of tubes, steam accumulating 
and sometimes breaking away upwards into the steam drum, and 
sometimes downwards into the water drums. 

(12) As regards short life of furnace gear and brickwork.—W here a 
boiler is specially designed—as the *‘ express” boiler is—for the 
highest rates of working, this is almost inevitable, but it is none 
the less expensive, both as regards time required for renewals and 
cost of materials. 

There is special liability in most types of ‘‘express” boiler to 
external corrosion of the tubes just at their junction with the 
lower tube plates, owing to the difficulty of keeping this part clear 
of soot and ash, and to the fact that leakage water tends to 
gravitate here; and the lower portion of the casings often suffer 
in the same way, unless very great care is taken. 

Many engineers who have not given much attention to the 
history of the steam boiler think that the water-tube types aro 
quite modern inventions, whereas the truth is that all the leading 
ideas and devices are well on to one hundred years old, and some 
of them about one hundred and twenty. For a hundred years 
back our Patent-office records show that inventors have been 
working at the problem with little intermission, and it seems 
probable that the present attempt to galvanise these old ideas 
into new life has little more significance than the changing 
fashions in ladies’ dress. 

Eve’s patent of 1825 contains practically every feature of the 
latest water-tube, viz., horizontal steam and water drums, formed 
of upper and lower halves bolted together, as in a well-known 
patent of only a few years ago; removable elements or sections 
consisting of horizontal ‘‘ headers” and numerous small vertical 
tubes of waved or corrugated form, as in some existing patents ; 
down-comer pipes of larger size for returning water to the lower 
drum, and water-tube fire-bars, as in another recent patent. 
Gurney’s patent of 1826 has bent tubes leaving the vertical water 
‘‘header” low down and re-entering it at a higher level, substan- 
tially as in another well-known patent of to-day ; and here, also, 
water-tube fire-bars are specified. And these and other points 
have been patented again aud again, and yet again, so that in 
modern water-tube boilers there is little in design that is not 
absolutely hoary with age. 

Doubtless the failure of the earlier inventors was more imme- 
diate and complete because of poor material and rude workman- 
ship, but it was really due to the causes we have just discussed, 
which acted with greater intensity and rapidity because of the 
poor material and workmanship. The designs were defective 
then, and they are defective now, because practically identical. 
Only workmanship and material have advanced, and as has been 
said already these alone cannot make a badly-designed boiler work 
successfully. 

But as regards the “shell” or ‘‘ tank” boiler there has been a 
steady advance in design, largely aided, of course, by improved, 
material and machinery, from the rectangular flue boiler of 1820, 
working at 31b. to 51b. per square inch, through the rectangular 
tubular boiler of 1840, working at 251b. to 35 1b. per square inch, 
up to the comparatively stayless cylindrical boiler of to-day, which 
it is, of course, unnecessary to describe to you in detail.* And 
this steady advance during about eighty years must be looked at 
as the result of the unceasing-collective effort of the whole body 
of marine engineers who have lived during these years—an army, 
on whose muster roll are the names of many famous men, from 
whom we are proud to claim direct, legitimate descent, and from 
whose example we undoubtedly derive real inspiration and help, 
when we remember that their whole lives were spentin the single- 
minded endeavour to improve the marine engine and boiler, and 
that we, after many years, are humbly trying to follow in their 
footsteps. 

When we give our thoughts and imaginations play, can we not 
see such men as Laird and Fawcett ; Penn and Maudslay ; Seaward, 





* Note.—The historical argument may, perhaps, be best exhibited by a 
simple diagram :—Draw a le and divide its base line to represent 
the years 1820 to 1900, and let vertical height represent life of boiler, also 
in years, from 0 to, say, 30. Then a more or less straight line drawn 
from 0 on the left hand perpendicular across to about 5 on the opposite 
or right-hand perpendicular will be TY the progress of the water-tube 
boilers, whilst a similar line from’about 3 on the left-hand perpendicular 
to about 30 on the right-hand one will show the advance made in con- 
nection with cylindrical boile s. Asregards improvements in machinery, 
manufacture, and material made during these years, it is evident that 
both types had equal enefit. 





Field and Elder ; Denny, Randolph, Napier, Kirk, and a score of 
others, ‘in their habit as they lived,” moving about in their work- 
shops, pondering this question and that detail, bending over the 
drawing board in consultation, weighing this — suggesting that 
idea, or discussing this proposal, each and all strenuously working 
through many years, with but the one end and aim. No doubt 
-— were little known outside their own profession, and made but 
little stir in the world, but, all the same, they found a lever that 
moved the world ; and we to-day have their inheritance. 

But each of us can picture for himself what would be the state 
of England to-day if steam navigation were suddenly to become 
again what it was in 1820. 

The point is that we have a boiler—the modern cylindrical, not 
perfect—doubtless capable of much further improvement, but part 
of our engineering heritage—an ap; tus that has been arrived at 
after eighty years of strenuous effort, of trial and error, experi- 
ment and failure, by the great army of engineers whose work has 
just engaged our thoughts—and it is suggested by some who 
claim the title of “‘engineer” that this apparatus is wrong in 
principle, that the wrong road was taken eighty years or nore ago, 
and that we must now go back to the junction and take another 
roud ; that everyone who in the past worked at its development 
was mistaken, and every step taken wrong, and in the wrong 
ee that the ground must be cleared, and a fresh start 
made. 

That is practically the modest and reasonable-sounding pcsition 
that these gentlemen take up—the issue they set before you— 
and your answer and decision must be each man his own and for 
himself. 

And if any raise the time-honoured cry, ‘‘ Oh! there always has 
been, and always will be, opposition to progress: if we had 
listened to it in the past we should still be travelling by stage- 
coach,” he must be reminded that he is begging the whole ques- 
tion, which is: Js the water-tube boiler an advance on the 
cylindrical, or is it simply an unconscious attempt, honestly made 
in the search after improvement, to rehabilitate old ideas that 
have failed again and again in the past because based on wrong 
principles ? 








PROPOSED JAMES WATT MEMORIAL. 


For the raising of ‘‘a monument to the service of the material 
progress of the world—our fellow-countryman James Watt,”’ 
Dr. Andrew Carnegie has offered Provost Anderson, Greenock— 
Watt’s birthplace—the sum of £10,000, but he suggests that 
it might be considered as only the nucleus of a larger fund, 
‘*to which all parties might subscribe throughout the world.”’ 
At a meeting held in Greenock last week, two proposals were 
put forward as to the best way to realise the object in view— 
one, that the sum offered by Dr. Carnegie should be accepted 
and devoted to the erection of a monument; and the other, 
that funds should be raised in this country and America for 
the purpose of endowing a school of research, or in some 
way, subsequently to be determined, to promote science. 
The latter on the whole found most favour, thus supporting 
Dr. Carnegie, who in his letter making the offer declares : 
‘T do not believe in spending great sums upon dead monu- 
ments. The finest monument is something with a soul in it ; 
i.e., performing some use to-day.”’ Hon. James C. 
Burns has, since the meeting, writtem to suggest that the 
form the Watt memorial should take should be the establish- 
ment of a tank for testing the models of steamers. He 
cannot imagine anything more appropriate to the memory 
of Watt, whose genius and work were so largely instrumental 
in establishing engineering and shipbuilding. The cost of 
such a tank has been estimated, after careful consideration 
on the part of naval architects, at £15,000, and the upkeep 
would to a certain extent be defrayed from the fees charged 
for its use. This, at least, is the basis on which the scheme is 
now being promoted, under the auspices of the Institution of 
Naval Architects, for the establishment of a tank in London. 
As stated in a note on the subject in our impression of 19th 
ult., one third of the sum required has already been sub- 
scribed by five firms alone. Would it not be advisable to 
combine, if possible, the two projects, and make one Watt 
Memorial Institution of Research grandly worthy of the 
subject ? 











ANDREW CARNEGIE RESEARCH SCHOLARSHIP. 

WE have received the following notice from the Secretary of the 
Iron and Steel Institute :— 

A research scholarsh‘p or scholarships, of such value as may 
appear expedient to the Council of the Iron and Steel Institute 
from time to time, founded by Mr. Andrew Carnegie ( Vice-presi- 
dent), who has presented to the Iron and Steel Institute sixty-four 
1000-dollar Pittsburg, Bessemer, and Lake Erie Railroad Company 5 
percent. debenture bonds for the purpose, will be awarded annual y, 
irrespective of sex or nationality, on the recommendation of the 
Council of the Institute. Candidates, who must be under 35 years 
of age, must apply, on a special form, before the end of February 
to the Secretary of the Institute. 

The object of this scheme of scholarships is not to facilitate 
ordinary collegiate studies, but to enable students, who have 
passed through a college curriculum or have been trained in 
industrial establishments, to conduct researches in the metallurgy 
of iron and steel and allied subjects, with the view of aiding its 
advance or its application to industry. There is no restriction as 
to the place of research which may be selected, whether univer- 
sity, technical school, or works, provided it be properly equipped 
for the prosecution of metallurgical investigations. 

The appointment to a scholarship shall be for one year, but the 
Council may at their discretion renew the scholarship for a further 
period instead of proceeding to a new election. The results of the 
research shall be communicated to the Iron and Steel Institute in 
the form of a paper to be submitted to the annual general meet- 
ing of members, and if the Council consider the paper to be of 
sufficient merit, the Andrew Carnegie gold medal shall be awarded 
to its author. Should the paper in any year not be of sufficient 
merit, the medal will not be awarded in that year. 








CATALOGUES. 


Veritys, Limited, King-street, Covent-garden, London.—Price 
list No. 53, on electric radiators. 

THE CONSOLIDATED PNEUMATIC TOOL CoMPANY, Limited, Tooley- 
street, London Bridge, London, 8.E.—Special circular No. 2, 
illustrating various specialities. 

HorsraLt Destructor ComPANy, Limited, Leeds.—List No. 1, 
containing illustrations and particulars of the installations made 
by this company ; and pamphlet devoted to forced draught and 
smoke prevention. 

P. R. Jackson AND Co., Salford Rolling Mills, Manchester. 
Abridged electrical section of general catalogue.—The contents 
comprise dynamos, motors, motor generators, steam dynamos, 
pumping and haulage machinery. . 

CHARLES BURRELL AND Sons, Limited, St. Nicholas Works, 
Thetford.—Descriptive catalogue of fatent road locomot‘ves, 
traction engines, road rollers, &c. The book. also contains photo- 
graphic illustrations of the interior of the works at Thetford. 
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A REMARKABLE STEAM ENGINE TEST. 


We give below the report of a series of tests made by 
Professor J. A. Ewing on an engine built by Easton and Co., 
Limited, of Erith. The engine is supplied with steam 
superheated in a Schmidt superheater, and is fitted with 
a reheater between the highand low-pressure cylinders—an 
essential feature of the Schmidt system. We shall, in 
the course of a few weeks, give drawings of the engine which 
has established this remarkable record, and we hope then to 
be in a pesition to answer certain questions which the report 
will suggest tomany engineers. 

Cambridge, December 26th, 1902. 
Messrs. Easton and Co., Limited. 

Gentlemen,—In accordance with your instructions I have 
carried out a series of trials of one of the engines recently 
erected by you at the Brantham works of the British Xylonite 
Company, near Manningtree. 

This is one of a pair of engines built by you, each indicat- 
ing 300 horse-power, and employed to generate three-phase 
currents for distribution of power over the works. The 
engine is a horizontal tandem two-cylinder compound, 
double-acting in both cylinders, with a Schmidt reheater in 
the receiver between the two cylinders. The reheater acts by 
transferring a portion of the superheat of the highly super- 
heated live steam to the steam which has done duty in the 
high-pressure cylinder. Steam is supplied from a Lanca- 
shire boiler at a pressure of 140 lb. per square inch, and is 
superheated in an independently-fired Schmidt superheater to 
nearly 800 deg. Fah. It reaches the engine at a temperature 
of, say, 750 deg. Fah., but before admission it gives up about 
170deg. Fah. of this superheat to the steam in the receiver, and 
consequently enters the high-pressure valve-chest at a tem- 
perature of about 580 deg. Fah. The engine has four double- 
beat lift valves on the ‘high-pressure cylinder, two for 
admission and two for exhaust. The admission valves are 
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worked from an excentric controlled by a powerful shaft 
governor. Each of the four is closed, as well as opened, 
positively by means of a rocking lever. The low-pressure 
cylinder has four Corliss valves. There is a jet condenser 
with a vertical air pump driven by means of a bell-crank 
lever from the tail-rod of the low-pressure piston. 

The cylinder diameters are 15in. and 24in., and the stroke 
28in. The speed is 140 revolutions per minute. 

The trials were made on December 16th and 17th. The 
company’s manager and engineer gave every possible facility ; 


and in carrying out the trials I had the co-operation of | 


Mr. Martineau, the resident engineer of the British Xylonite 
Company, and Mr. Weekes, their consulting electrical 
engineer, as well as of your representatives, Mr. Bryne and 
Mr. Lenke, and of my assistant, Mr. A. H. Peake. 

The mechanical power was determined by means of four 
Crosby indicators, from which cards were taken every quarter 
of an hour. The consumption of steam was found by 
measuring the feed-water, which was done by passing it 
through a pair of carefully gauged tanks. In reckoning the 
consumption of steam no account is taken of steam used in 
feeding the boiler, the feed being given by a separate steam 
feeding pump. The figures include all losses of steam in the 
boiler and pipes. Some steam was blowing continuously 
from a joint in the steam pipe in all the trials, and at times 
there was a little blow off at the safety valve. If these 
losses had been avoided, the results as to steam consumption 
would be even more favourable than they are. 

A trial under full load was made on December 16th, lasting 
seven hours, and this was followed by a trial under half-load 
lasting three hours. On December 17th a trial under three- 
quarters of the full load was made during five hours, and 
this was followed by a shorter run under no load—except a 
few lamps which were used in lighting the engine and boiler- 
houses. On each day the engine had been running for some 
hours prior to the beginning of the trials, so that the tempe- 
rature had reached a nearly steady state. The four trials 
have enabled curves to be drawn showing the consumption of 
steam per hour under all loads. 

The following are the general results :— 
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| performance of which is entitled to a place among the records 


The following are particulars of the temperature, &c., in 


the several trials :— 
No. I, No. IIL. No If. No, 
ME...0 at kc 


IV. 
140 


Boiler pressure, Ib... 
Corresponding saturation tem- 
perature, deg. Fah. 


superheater, 
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Temperature at 
2 ore 
Pressure at engines, Ib... 
Temperature at engine, before 
passing reheater, deg. Fah. 
Ditto, after passing reheater, E 
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CLYDE TRUST REVENUE AND RIVER 
IMPROVEMENTS. 
For the first six months of the financial year ended 


December 31st the income of the Trust showed an increase 
over the corresponding six months of 1901 of £18,475. This 


| is nearly £4000 more than the total increase of last financial 


year over the preceding one, and is regarded as affording hope 
that the revenue at the end of the financial year in June 
next will be within touch of half a million sterling. The 





deg. Fah. .. és - 
Vacuum, inches .. .. . . oe en 
Revolutions per minute 140... 140} .. 
The steam consumption in relation (1) to the indicated | 
horse-power; and (2) to the effective electrical output is 
shown on the two accompanying curves. 

From the form of these curves it will be seen that the best 
economy of steam occurs when the load is something less 
than full. By measuring from the curve we obtain the fol- | 
lowing numbers for the steam consumption at various 
loads :— 

Effective 

output in 

kilowatts. 
190 .. 
180... 
170... 
160 .. 
150 .. 
140 .. 
130... 
120 .. 
110.. 
100 .. 
eR eae cae ane 

The trials show that this engine preserves an extr%- 
ordinarily high level of efficiency throughout the whole 
range from full to half load. A consumption of only 9 Ib. 
per indicated horse-power hour, and barely 15 lb. per elec- 
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trical unit,is phenomenally small, and gives the most striking | 


evidence which I have yet met with of the great advantage 
attending Schmidt’s method of using high superheat. What | 
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makes these results the more remarkable is that they are 
reached in an engine of only 300 horse-power, and an engine, 
moreover, with only two cylinders. 

In trial No. IV. the dynamo was fully excited. A further 
no-load trial was made to determine the indicated horse-power 
when the engine was running at the same speed without 
excitation. It was found that the indicated horse-power was 
then 28. Allowing for the small lamp-load in trial IV., the 
indicated horse-power required to run without load, but with 
excitation, was 42. The extra resistance due to excitation 
at no-load consequently corresponds to 14 indicated horse- 
power. 

Consumption of coal—The weight of coal supplied to the 
boiler furnaces was determined during the first day for nine 
hours, and the weight of coal supplied to the superheater was 
determined on each of the twodays. Both boiler and super- 
heater were designed to supply the two engines together, and 
as only one engine was running during the trials, they 
were working at half, or less than half, of their intended 
output. 

The boiler furnaces have grate bars adapted for burning 
small coal with an automatic stoker, but during the trials a 
larger Derbyshire coal was used, and was fed in by hand. The 
superheater used small coal throughout. There was no 
economiser, and consequently the full advantage of the 
Schmidt system in respect of fuel was not to be expected. 
Nevertheless, the results are very good. 

The weights of coal burnt showed that for each 1 lb. of 
coal put on the boiler fires 8-7 Ib. of steam were evaporated. 
This is at the pressure of 140 lb., and from feed-water at 
75 deg. Fah. Also, for each 1 lb. of small coal put on the 
superheater fire 24 1b. of steam were superheated to 800 deg. 


Fah. Thus the total quantity of coa) used in giving heat to 


1 1 
1 lb. of engine steam was aita= 0°157 Ib. 
Taking 9: lb. of steam per indicated horse-power hour, 
this makes 1°41 1b. of coal per indicated horse-power hour. 
The calorific value of the coal has subsequently been deter- 


| mined in my laboratory by Mr. Peake, with the following 


Lord Provost of Glasgow, John Ure Primrose, in announcing 


| the figures at the ordinary monthly meeting of the Trust on 


Tuesday, said that they were such as should give them 


| encouragement in their efforts to make the port more and 
| more a first-class one—equal to any in the kingdom. 

sub-committee of the Trust charged with the schemes 
| for widening and deepening the river, acting upon expert advice 
| giventhemas tothe best method of proceeding with the scheme 


The 


have now reported negotiations which are under way for the 


| acquisition of strips of land for widening purposes at Blyths- 
| wood, Inchinan, and Newshot, and they have been em- 
| powered to conclude an arrangement with the proprie- 


tors. To cope in an expeditious and efficient way with 
these improvements, which are intended to be completed 
within the next two years, it has been decided to procure 
further dredging plant. In connection with the deepening 
operations, tenders are about to be asked for the work of 
removing about 5ft. from the surface of the ridge of whin- 
| stone rock stretching across the river channel at Elderslic, 
In view of the increase of the timber trade, the Harbour 
Committee recommended that Shieldha!ll Wharf be lengthened 
westward by 450ft., at an estimated cost of £13,000. 








DOCKYARD NOTES. 


@ Wuen the Andromeda ran her paying-off trial at Ports- 
mouth she made no less than 21°8 knots, which is 1-4 knots 


40 50 60 70 80 90 100 10 120 130 140 150 160 170 180 190 200 


| in excess of the 20-4 that she did on her first trials, and a 
knot over her contract speed. She was built at Pembroke 
Dockyard, and engined by Messrs. Hawthorn, Leslie and Co., 
who should have reason to pat themselves on the back over 
this performance. What makes the record more remarkable is 
that the ship had not been docked for eighteen months. 

As a result of experiments at Portsmouth, fire-proof wood 
has been unfavourably reported on, and steel furniture, 
together with asbes‘o3-aluminium fittings are also black-listed. 
The verdict may be all right, and we are not proposing to 
quarrel with it, but there isno harm in mentioning that the 
experimenters in these cases are more often than not members 
of the ultra-conservative wing of a bi | anti-novelty service. 
For the last eighteen months or so we have had a specimen 
of non-flammable wood under experiment. It has defeated 
every attempt we have made to destroy it by fire, and as these 
tests included drenching it with kerosene repeatedly, we may 
honestly say that it will not burn. We believe that gold lace 
in contact with it is apt to deteriorate, but, after all, there 
are a good many parts of ships that have more war utility 
than gold lace. 


Tue Belleisle experiments have been again postponcd. 


Tue Thornycroft torpedo boat No. 109, a 25-knot boat, has 
been delivered at Chatham. 


Tue Euryalus is to begin her steam trials on the 20th of this 
month. as 

Tue Nile is ordered to turn over to the Royal Oak at Ports- 
| mouth on January 12th. On the 13th the Drake is to be 
| commissioned for the Cruiser Squadron. 
| Tue names of the four ‘‘scouts’’ have been altered to 
| Forward, Sentinel, Pathfinder, and Adventure. They are 
| being built by Faitfield, Vickers-Maxim, Laird, and Elswick, 
| in the order named. 


results :—Coal supplied to boiler furnaces, 14,300 thermal | ‘Tue new 32-knot destroyer Arab has been made commodore- 


units per lb.; small coal supplied to superheater, 12,800 | 
| Success. 


thermal units per lb. 
Sets of representative indicator diagrams, at full load, 


| three-quarter load, and half-load, are appended to this report.” | 


ship of the Portsmouth instructional flotilla, in place of the 


| Tue American dynamite cruiser, the Vesuivus, has at last 


You are to be congratulated on having built an engine, the been removed from the United States Fleet. From the New 


of steam engineering. 
Tam, gentlemen, yours faithfully, 

(Signed) J. A. Ewina. | 

* These will be given with the drawings of the engine. } 





| York defencesthe dynamite guns are mostly cleared by now, and 
| so finis may be written to this particular ‘‘ revolution in naval 
warfare.’’ 


Tue Leander is to be made into a sea-going base for 
destroyers in the Mediterranean. 
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NARROW GAUGE PETROL LOCOMOTIVE 
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PETROL LOCOMOTIVE. 


THE accompanying illustrations show a petrol locomotive 
built by F. C. Blake, of Kew Gardens, for the Richmond Main 
Sewerage Board, to the specification and requirements of their 
engineer, Mr. William Fairley. The locomotive supersedes 
horse labour on a system of tram lines, 33in. gauge, connect- 
ing a private dock and wharf with the precipitation works 
and pumping station of the Board at Mortlake, and is used 
for the haulage of coal, chemicals, and pressed sludge cake. 
The weight of the engine is 15 cwt. It is mounted on a steel 
frame, the motor being one of the maker's vertical double- 
cylinder engines with spark ignition. It is of 7 brake horse- 
power, and transmits the power by gearing, there being two 
speeds, and back and forward motion. The engine is boxed 
in, but access may be obtained to the mechanism through 
steel doors. There are also a copper petrol tank, a water 
tank, and a double row of radiators over the engine. The 
motor is designed to take a load of three loaded sludge trucks, 
each weighing 30 cwt.; and we are informed that part of the 
tram line has gradients of 1 in 30 and 1 in 40, and curves of 
about 25ft. radius. 











SUCTION DREDGER FOR NATAL. 


Tue twin-screw suction-pump dredger Nautilus, which was 
launched on the 16th inst., with engines and boilers on board 
complete, and with steam up, from the yard of William 
Simons and Co., Limited, Renfrew, is the largest suction- 
pump hopper dredger fitted with hopper doors that has yet 
been built in this country. She has been constructed for the 
Government of Natal, to the order of Sir Walter Peace, 
K.C.M.G., Agent-General, and is intended for work at the 
port of Durban. She forms the fourteenth contract which 
Simons and Co. has completed for the Government of Natal, 
under the direction of Sir Walter Peace. The vessel is 287ft. 
long, 46ft. 6in. moulded breadth, and 18ft. 6in. moulded 
depth. The centrifugal sand-suction pumps, two in number, 
33in. diameter, are capable of raising about 4000 tons of sand 
per hour at a depth of 40ft. below water level. The large 
main suction pipe, 44in. internal diameter, is fitted in'a 
central well at the fore part of the ship, and is controlled by 





powerful hydraulic gear fitted on the upper deck. This pipe | 
is connected to both pumps, and is fitted with an arrange- | 


ment of flexible joints for preventing damage when the 
dredger is working on the bar at Durban, the lower end of 


the suction pipe being so arranged that the vessel can plunge | 
about in a 25ft. radius without disturbing the nozzle on the | 
ground. Hydraulic gear of powerful description and quick | 


action is provided for the rapid closing of the hopper doors. 
The vessel is propelled by two sets of triple-expansion 
engines, fitted with all the most up-to-date appliances for 
efficiency and economy. Steam is supplied from three steel 
cylindrical boilers designed for 1801b. working pressure, and 
to give a high evaporative efficiency. They are fitted with an 
efficient arrangement for equalising the temperature—a 
matter of great importance ia this class of boiler. Each of 
ths two 33in. sand suctior-pumps is driven by one set of 
triple-expansion surface-condensing marine engines. An 
auxiliary condenser and separate combined air and circulating 
pump are provided for dealing with the exhaust steam from 
the auxiliary engines throughout the ship. The combined 
power of the propelling, pumping and auxiliary engines on 
board is about 4000 indicated horse-power. A powerful 
Steam windlass is fitted at bow and one at stern, and there 
are four powerful capstans, each fitted with two-cylinder 
engines, one on either bow and one on either quarter, for 
manceuvring the vessel when dredging. Electric light, steam 
Sseering gear, scouring pumps, inspirators, telegraphs, &c. 








ON some of the principal lines in Russia at the present 
moment there are running both passenger and goods locomotives 
built forty years ago, and many of these locomotives have not been 
re-boilered during the last twenty-five years, 


- 





SO-CALLED STEEL, 





In a recent impression reference was made to cheap | 


cutlery made of a metal called steel, but apparently 
closely allied to cast iron. Mr. A. E. Outerbridge, of 
Philadelphia, writes to us concerning this so-called steel, 
and has sent us a copy of a paper on “The Strength of 
White Iron Castings as Influenced by Heat Treatment,” 
which he read last June at the Atlantic City meeting of 
the American Society for Testing Materials. It will be 
remembered that remarkable statements concerning 
annealing were made at the Diisseldorf meeting of the 
Iron and Steel Institute. We have recently received 
several inquiries about malleable castings and their pro- 
duction. Mr. Outerbridge’s paper is full of interesting 
information, and we give it in full as we have received 
it: 

In the year 1882, while ‘engaged in metallurgical work at the 
































































but in all the dividing line between the white portion and the grey 
| portion of the chilled tread was sharply defined. 
|. It is, perhaps, necessary to state that in the establishment where 

these wheels were cast it was customary to "sa goa the annealing 

pits by means of soft-coal fires before the wheels were lowered into 
| them, the flames passing through the pits or ovens. The rule was 
| to close the dampers just before the pits were opened to receive 
| the red-hot wheels, in order to shut out the flares. After careful 
| investigation I found that, through an oversight, the dampers of 
| the annealing pits had not been closed, and the flames from the 

fires impinged upon the surfaces of three or four red-hot wheels in 

the lower part of each pit, causing a complete change of the carbon 
| from the combined form to the free condition wherever the fiames 
| touched the castings. 

Drillings were taken for analysis from the soft parts of the 
| chilled treads, and also from other parts of the wheels, as well as 
| from test pieces poured from the same ladles of iron. The 
| analyses showed two things—first, that the car-wheel iron was of 

normal composition ; secondly, that the only change in the metal 

of the annealed or soft portion of the ‘‘chill” was in the condition 

of the carbon, which had been converted from chemical combina- 

tion with the iron into an amorphous form of graphitic carbon, or, 

to speak more guardedly, I would prefer to say simply into the 
| form of ‘‘ free” carbon, for there are reasons for believing that the 
carbon in this case is not in the same condition as when it exists 
| normally in grey iron.* 

Specitic gravity tests showed that the grey cast iron resulting 
from this accidental heat treatment of white iron differed materi- 
ally in density from the normal grey iron forming the unchilled 

| parts of the same castings. The specific gravity was about 7-80 as 
compared with specific gravity of about 7-20 for the normal grey 
metal. A cubic foot of the grey iron produced by this annealing 
process, therefore, weighed about 37-51b. more than a cubic foot 
of the normal grey iron of the same casting. It was noticed that 
the fracture was of much finer grain than normal grey iron, and 
‘‘chips ” or drillings of the annealed chilled iron differed greatly 
in appearance, size, and shape from the chips or drillings of the 
normal grey iron made with the same drill. 

Several metallurgists to whom the pieces of annealed chilled iron 
were exhibited offered a plausible explanation of the phenomenon, 
saying that it was merely an accidental conversion of the white 
iron into malleable iron, and therefore presented no novel features. 
The analyses quickly showed the fallacy of this theory, for the 
total carbon was the same after annealing as before annealing, 
being about 34 per cent. in each case, while in the ordinary con- 
version of white iron castings into malleable iron, a large part of 

| the carbon is removed by the oxidising material in which the cast- 
ings are imbedded when subjected to heat treatment, and this 
conversion of white iron into malleable iron can only be successfully 
accomplished on sections of metal cf moderate thickness, say, less 
than din, - 

Converting white castings into ‘‘ steel,” —Although this accidental 
discovery of annealing of white iron on the treads of car wheels 
was regarded as an interesting and novel one at the time, the only 
practical use made of it was to guard against a repetition of the 

| accident in the annealing pits of the car-wheel works with which I 
| was at that time connected. After the lapse of several years I 
was called upon to investigate in a professional capacity, and in 
the interest of some prospective investors, the merits of a new 
process of converting white iron castings into steel, and received 
from the manufacturer a number of axes, hatchets, and other 
edge tools, which had been cast in white iron and subsequently 
converted into a metal having evidently many of the qualities of 
steel. 

Without describing in detail the process to which these white 
iron castings had been subjected, I may say briefiy that they were 
placed in the muffle of a furnace, together with a chemical com- 
pound c’aimed to be necessary to the conversion of the cast iron into 
steel, Common salt and crude hydrochloric acid were two ingre- 
dients of this compound. The similarity between this process and 
the accidental over-annealing of the car wheel—with consequent 
change of the condition of the carbon—suggested to my mind that 
| the chemical compound was probably unnecessary, and that the 

secret consisted solely in the heat treatment ; and I so advised my 
clients. 

The conversion of white iron castings into dense grey iron, 











PETROL LOCOMOTIVE AND TRAIN 


| car-wheel foundry of A. Whitney and Sons, in Philadelphia, my 


attention was called by the inspector of wheels to an unusual 
and remarkable change that had occurred in the chilled or 
white iron forming the ‘‘ treads” of a number of wheels poured 
from one heat. This change was first observed on removing the 
wheels from the annealing ovens. 
inspector to prove the hardness of the chilled treads by testing 


them with a cold chisel all around the ‘‘ throat,” or place where | 
On this occasion he found a number of | 


the tread joins the flange. 
wheels which were quite soft on one portion of the rim, extending 
the entire width of the tread for a length of 6in. or 7in., while on 
either side of the soft spots the chilled tread was so hard that the 
steel chisel slipped over the surface without biting. In order to 
study the nature of this singular occurrence I caused the wheels to 
be broken through the soft spots, so as to examine the fracture, and 
I found that the white iron—chilled iron—had been changed into 
| perfectly grey iron, evidently after the wheels had teen cast. 
The change was not equally well marked in all of the wheels, and 
| the soft spots were smaller in area in some cases than in others ; 








It was customary for the | 















































having high tensile strength—approximating that of certain grades 
of steel—capable of being hardened and of taking a sharp cutting 
edge, is no longer a secret, and is carried out on a commercial 
scale in a number of establishments. While I cannot speak 
| positively, Iam.of the opinion that the heat treatment alone is 
now relied upon to produce the desired results. These products 
| are not steel castings, though sold in some instances under the 
name of steel ; neither are they malleable iron, but they may be 





| * “Through purely chemical methods four conditions have been de- 
| tected :—(1) Graphite or free crystallised carbon, not acted on by acids, 
| even when concentra (2) Graphitic carbon, or ‘temper carbon, 
| which is also in a free state and unaffected by acids, but presenting an 
| amorphous appearance. (3) The carbon of the carbide of iron—cement 
| carbon—forming a definite compound, acted upon by concentrated acids, 
| but insoluble in diluted cold acids. This carbide answers to the formula 
| Fe 3C. (4) Hardening carbon, which appears to form a solid solution 
| with the iron—or which is, perhaps, present as a compound dissolved in 

the iron—and which is acted upon by cold, dilute acids."—From ‘‘ Notes 
| on the Chemical Constitution of Cast Iron and Steel,” by A. Carnot and 
| E, Goutal, Annals des Mines, October, 1900. 
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described as occupying a peculiar position midway between -cast 
steel and cast iron. 

Differences in white iron castings.—Having given a résumé of the 
history of this process of heat treatment of white iron castings, I 
will state a few facts regarding certain interesting features, includ- 
ing tensile strength of this converted metal. In the early experi- 
ments I found that there was a vast difference in white irons. 
Some samples remained white and hard after having been soaked 
for many days in the annealing furnace, even when subjected to 
the highest temperature below the melting point of the metal, 
while other specimensof white iron of the same dimensions yielded 
readily to the heat treatment, and became completely converted 
into grey iron in a few hours at a comparatively low temperature. 
Analyses of the different samples revealed the chief cause of this 
difference. It depends almost entirely upon the presence or 
absence of silicon in the white iron; castings containing only a 
trace—or a few tenths of 1 per cent.—of silicon cannot be success- 
fully treated, for only a partial change of the combined carbon into 
free carbon takes place, even after prolonged treatment at the 
highest temperatures. Thus, in one of my tests, two white iron 
bars, about 2in. in diameter and 12in. long, were placed side by 
side in the furnace and subjected to the heat treatment for eight 
hours. One of the bars, containing about 0-15 per cent. silicon, 
was cast in sand ; the other, containing 1-25 per cent. silicon, was 
cast in a heavy iron mould, because, if cast in sand, it would not 
have been white iron. Both bars were’ equally brittle, equally 
hard, and perfectly white before treatment. A slight tap with a 
hand hammer was sufficient to break them. When removed from 
the furnace after eight hours’ soaking at a high heat, and allowed to 
cool in the air, the bar containing 0-15 per cent. silicon was un- 
changed in the appearance of the fracture, while the bar contaiaing 
1-25 per cent. was almost grey. It was soft, and so ductile that a 
small piece of it was flattened out under the steam hammer while 
cold. The bars were then returned to the furnace, subjected to 
the same heat treatment for six hours longer, and allowed to cool 
as before. No visible change occurred in the low silicon bar, while 
the other bar was completely converted into grey iron with a uni- 
formly fine grained fracture and dark grey colour. This bar was 
turned in a lathe to a diameter of 1-129in.—giving an area of lin.— 
and provided with threaded ends for the grips of the testing 
michine. The metal was readily machinable, and the surface was 
free from ‘graphite pits,” so characteristic of ordinary soft grey 
iron when machined. This bar was pulled on a testing machine of 
100,000 Ib. capacity, and the actual load at failure was 47,760 Ib. 
The elongation and reduction of area were not measured, but were 
very small. A number of similar tests were made on different size 
bars giving tensile strengths ranging between 40,000 Ib. and 
50,000 lb. per square inch, but manufacturers equipped for making 
converted castings in this way have obtained much higher records 
than these. 

Other similar experiments.—The literature upon this novel 
and interesting subject is very limited, but some valuable papers 
have been published, and it is my desire to present herewith a 
résumé of the work dore by several well-known metallurgists in this 
country and in Europe. 

At the meeting of the Mining and Metallurgical Section of the 
Franklin Institute, held June 9th, 1897, Mr. Charles James described 
‘* A Special Process for Treating Cast Iron,” the following account 
of which appeared in the Journal of the Institute of July, 1897 :— 
‘White iron with approximately 2-40 per cent. combined carbon 
and 0-4 per cent. graphitic carbon is used for th> purpose. The 
castings are placed in a muffle furnace, in which they are subjected 
to the action of a secret composition—said to be a powerfu! volatile 
oxidising agent—and maintained at a temperature slightly below 
fusion for five or six hours. The product may be forged and 
tempered, and shows a remarkable increase in tensile strength. 
The total carbon in the product seems to be the same as in the un- 
treated iron, but combined carbcn has been substantially altered into 
a finely disseminated uncombined carbon.” 

Doubts were expressed in the discussion which followed, whether 
the result was not due entirely to the annealing, rather than 
to the ‘‘medicine.” The prolonged annealing was thought to 
be a sufficient explanation of the facts. The process is in commercial 
operation in a large foundry in Philadelphia, producing hatchets, 
hammers, &c. 

The Journal of the Franklin Institute for September, 1900, con- 
tains an article by Mr. James on the same subject, giving abstracts 
of results obtained from daily business practice, extending over a 
considerable period of time, but though these investigations were 
made for the guidance of commercial operations, they seem to be 
of sufficient metallurgical interest to justify their - presentation. 
Mr. James states that the irons used were a!l of Bessemer quality ; 
the melting charges consisted of a mixture ot grey and white irons, 
of which the following is an average analysis :— - 

C.C. G.C. Mn. ° 
White iron .. 8-50... -50.. -50.. -20.. -08 
Grey iron -50 .. 3-50 .. 1-30 .. -30.. -03 

‘* The composition of the charges was regulated by the silicon con- 
tent, which was made to vary from 1-20 to -90 of 1 percent., the 
average chemical composition of these mixtures being :— 

Carbon 8-40 to 3-80 per cent. 
Silicon -90 to 1-20 , 
Manganese .. -20 
Sulphur pei -05 to -04 
Phosphorus vi en) Cee hm (ea te ar ee 

‘* The iron was sometimessmelted in a cupola, but generally in an 
airfurnace. The following is the average chemical composition of a 
large number of castings :— 

C.C., 3-02; G.C., -47; Si., -78; Mn., -12; 8., -05; P., -04 

‘‘The weight of the castingsranged from half an ounce tu 2000Ib. 
and over. The time required to effect the carbon change varied 
from 34 to 10 hours from the time the castings had attained their 
full temperature. 

‘‘The temperature at which the change takes place in castings 
of this description lies between the melting point of silver and 
copper, and may therefore be approximately taken at 1850 deg. 
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‘*Phe change of carbon incastings subjected to the annealing pro- 
cess, though gradual, is co-extensive throughout any given cross- 
section of the casting; no hard centre or core of white iron, 
surrounded by softer metal, having ever been observed in any of 
the castings examined. No matter at what period the annealing 
may have been arrested, the total surface of any fracture always 
showed a similarity in the condition of the metal, provided the com- 
aargg of the metal was homogeneous, and the heat treatment had 
veen applied equally to all parts of the c:sting.” 

This agrees-perfectly -with_my-own observations, and it constitutes, 
moreover, a very interesting and important feature, differing from 
malleable iron castings where a progressive change occurs; the 
centrai portion ofa malleable iron casting is sometimes found to be 
practically unaffected by the heat treatment as to the total carbon, 
and unless the casting is very thin, the conversion is, in fact, never 
uniform throughoutthe section. The same lawof progressive change 
in the proportion of carbon obtains in ‘‘case-hardening” of steel, 
though the operation is the reverse, i.¢., carbon is imparted to, 
instead of withdrawn from, the metal. 

The following analyses before and after annealing, given by 
Mr. James, show very clearly that the only change effected by 
the heat treatment is in the condition of the carbon :— 

C.C. G.C. Si. Mn. 8. 
Before annealing .. 2-60 .. -72.. -71 .. -110 .. -045 .. -039 
After annealing .. -82 .. 2-75 .. -73 .. -108 .. -040 .. -039 

Mr. James says :—‘‘I wish, however, to say that, although for 
convenience the term graphite is employed in stating the analyses 
of these castings after annealing, the condition of the carbon 
differs very materially from graphite, either as found free in 
Nature or as solidified cut from grey iron during cooling. The 
sarbon thus formed is evidently identical with what Ledbur has 


P. 


called ‘tempering graphite carbon,’ and is an-allotropic form of 
graphite, and not merely amorphorus carbon,” 

r. James states that both silicon and manganese exert great 
influence upon the carbon during the annealing process, ‘ ‘oe 
presence of silicon being a necessary condition to the carbon 
change. In low silicon iron it is very difficult, and in some cases 
impossible, to effect the carbon change, no matter how long the iron 
is exposed to the heat treatment.” 

My original investigations did not indicate that manganese 
possessed any very marked-influence on the carbon change in this 
process, though I am well aware that manganese, especially in the 
form of ferro-manganese, added in very small quantity to molten 
car wheel iron, exerts a marked effect upon the chill and on the 
relative proportion of combined and graphitic carbon. It is a 
fact, however, that low silicon irons are usually low in manganese, 
and this, I think, is the reason why Mr. James was led to infer 
that ma ese facilitates the carbon change in the annealing 
process. r. James gives no records of strength of the white iron 
castings converted by him into grey iron by annealing. 

Effect of varying proportions of silicon.—Before proceeding to the 
consideration of other features [ desire to call attention in passing 
to one point which may, I think, have practical value, especially 
in the manufacture of chilled cast iron car wheels. It has long 
been known that wheels having approximately the same depth of 
chill on their tread wear very differently in service ; some retain 
their bard surface until the white iron tread is gradually worn 
away evenly all around the wheel. Others become soft in spots 
very quickly, necessitating removal from service long /efore the 
wheel has lived its proper life. 

We know that the action of the brakes on the wheel heats the 
trend, and it seems to me not unlikely, from the foregoing obser- 
vations, that when the si icon exceeds a certain amount, say, 0-7 
per cent., in any wheel, a similar kind of annealing of the white 
iron tread of the wheel may occur from the heating action of the 
brakes, thus changing the condition of the carbon, at least to a 
partial extent, and causing the chilled tread to become much 
softer than would happen under similar conditions, where the 
wheel is made of metal containing less silicon. 

The most recent investigations bearing upon the subject under 
discussion corroborate the prior observations fully, and may be 
found in the Bulletin de la Société d Encouragement pour L’ Industrie 
Nationale, Paris, March 31st, 1902, under the title, ‘‘Sur L’Equilibre 
des Systemes Fer Carbone,” by G. Charpy and L. Grenet. 





The authors call attention to the investigations of M. Bakhuis 
Roozeboom on an interpretation of known facts relating to the | 
constitution of metals formed of iron and carbon, published in the | 
Bulletin de la Société d Encouragement, November, 71900, and also to | 
the investigations of Hugh P. Tiemann on ‘‘The Temperature | 
Limits for the Separation of Graphite from Martensite in Pure | 
Cast Iron,” published in the Metallographist, October, 1901. | 

The authors say:—‘‘One can believe then, as appears to be | 
admitted by Mr. Tiemann, that the abundant separation of graphite, | 
observed by Mr. Royston, was due to the presence of silicon in 
the white iron castings e' .We have made a great many 
experiments on this point, and we direct attention in particular to 
the results aiaiend 3 on five castings containing practically the 
same percentage of total carbon and in which the other elements 
are found only in small proportions, except the silicon, which 
exists in variable quantities. 

‘‘ The following table gives the composition of these specimens: | 
Man- Phos- 

ese. phorus. 

0-03 


; . trace 
. trace .. 0-02 
8-25 0-80 .. trace .. 0-02 0-08 

sakes 3-20 1-25 0-12 0-01 0-01 

os... 2%, oe Se 2-10 0-12 .. 0-02 0-01 

‘*These samples had been poured into cold water and did not 
contain any appreciable proportion of graphite, except the last, 
where we Pond 0-20 percent. Fragments of these were subjected 
to annealing, more or less prolonged, at different temperatures, 
Six tables are given showing the length of time of each treatment, 
the exact temperatures, and the proportionate change of combined | 
carbon into graphite for each specimen.” 
.. The following conclusions are reached. They are announced | 
didactically as laws and may be so accepted. (1) The separation | 
of graphite commences at a lower temperature as the percentage | 
of silicon is increased in the iron. (2) The separation of graphite | 
having begun, it continues at a lower temperature than that | 
required to commence the reaction. (3) At a constant tempera- | 
ture the separation of graphite proceeds at a lower speed according 
as the temperature is lower and the proportion of silicon is less. 
(4) The proportion of combined carbon which corresponds to the 
equilibrium at a given temperature diminishes when the silicon is | 
increased. 
The brochure of Messrs. Charpy and Grenet is embellished with 

several fine micro-photographs showing very clearly the micro 
structure both before and after treatment. No records are given | 
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fectly converted. It is, of course, much easier to make perfectly 
white iron castings from metal very low in silicon; but as I have 
here shown, such metal is unsuitable for the subsequent conver- 
sion by heat treatment into grey iron, and this I believe to be the 
main cause of many failures. 

So far as I know there are no valid patents covering this pro- 
cess of heat treatment of white iron castings for conversion into 
dense grey iron of high tensile strength, capable of being forged 
and tempered, by simply changing the condition of carton without 
removing any of the original component elements. nin 

As the process of converting white iron castings into malleable 
iron is well understood and has been carried out on a large scale 
for many years, 1 have not thought it necessary to allude to this 
product further than to show that it is radically different from the 
converted white iron castings containing all of the carbon of the 
original metal before the heat treatment. Good malleable iron 
castings are very ductile and may be bent almost double, and 
twisted, while cold, without breaking, if the section is light 
enough to permit of complete malleableising ; but annealed white 
castings cannot be thus bent even when completely converted into 
grey iron. 

It is true that since the discovery of the fact that hard and 
brittle white iron castings may be changed by simple heat treat- 
ment into strong, soft, grey iron castings, some makers of malleable 
castings modify their old metheds and practically rely upon heat 
treatment to anneal their castings without packing them in oxidis- 
ing material as formerly, to remove the carbon, but such heat 
treatment does not and cannot make true malleable iron castings, 
In other respects also converted white iron castings, containing 
all of the original carbon, differ in physical ——- from malle- 
able iron castings in which a large portion of the carbon has been 
removed. 

In conclusion, I would say that if we can eliminate tbe false 
name of “steel” which has been given to converted white iron 
castings, a distinct advantage will have been gained, for I believe 
that the new metal is worthy of taking a special place in the 
metallurgical arts, and I anticipate extended practical applica- 
tions of the process as knowledge of the proper methods of heat 
treatment and of the valuable properties—as well as the equally 
marked limitations—of the metal shall become better known and 
appreciated. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 
A ruND of information on every subject connected with New 
Zealand is supplied in the official year-book, prepared by Mr. E. J. 
von Dadelszen, the Registrar-General for that Colony, the issue for 
1902 having been just published. 
In connection with mining the following information is given of 
the quantities and values of precious metals and minerals obtained 
during the year 1901 :— . 
Quantity. Value. 
a 455,561 oz. 
Silver .. 571,134 oz 
Copper ore... .. oe 
Antiwonyore .. 80 ,, 
Manganese ore... .. .. 208 _,, 
Mixed minerals.. ee _- 
CE ca: cc 00 ce os A 50 
Se. es. se. ta os De 
Kauri-gum .. j 7,641 ,, 


& 
Gold 1,758,783 
65,258 
105 
136 
614 
7,715 
676,174 
6,024 
446,114 


: Total Nl dace a at sc: 6 
. Dredging for gold has been largely adopted during recent _— 


| not only for working river beds, but it has also been applied with 
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within the 
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Tons. 
840,713 


Tons. 
924,981 


Tons. 
26,630 


Tons. 
951,620 


Tons. 


1897 110,907 


18,348 1,004,112 
1,060,743 


1,181,324 


1898 907,033 115,427 1,022,460 


1899 975,284 99,655 | 1,074,889 14,146 


1900 1,003,990 124,033 1,218,023 36,699 








1901 | 1,227,638 149,764 | 1,877,402 
advantage to ‘alluvial flats, which cannot be otherwise profitably 
worked. The total number of dredges at the end of the year 1901 
was :—Working 183, being built 59, not working 33, undergoing 
removal 19, total 294; 12,533 gold miners were employed during 


the year, as compared with 13,502 for the previous year. 


77,563 1,299,839 
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Werking 
expenses. 


Capital expended 
on lines open. 


Gross earnings. Train miles. 





Miles. 


New South Wales June, 1902 8,026 


Victoria . 8,303 
South Australia . 1,736 


Queensland .. 2,801 
West Australia .. H 

..| December, 1901 
March, 1902 


June, 1902 


Tasmania 458 


are, EE SS OO 2,235 


Northern Territery of South Australia 145 


1,855* 


& 
2,267,360 
2,072,374 


8,668,686 11,649,059 
8,367,843 
1,085,175 
1,382,179 
1,521,429 

205,791 


£ 
40,565,073 
40,618,784 11,297 944 


13,275,087 689,517 138 
992,751 é 
1,256,870 4,507,919 
178,400 
1,252,287 


34,649¢ 


20,119,148 3,58 
7,008,289" 
8,799,008 


18,170,722 


895,682 
5,066,360 
30,275 


1,874,586 | 
| 


1,160,747 12,622 








| 15,059 





* For year ended June, 1901. t 
of tensile strength of the treated specimens, and, as it is stated at 
the beginning of the paper that the white iron specimens were 
obtained by pouring the metal into cold water, tensile test could 
not be made, for the samples were presumably merely small 
irregular lumps which are far itferior, [ tnink, for such purpose, 
to the uniform ingots of white iron obtained by pouring high | 
chilling metal into heavy iron moulds. I have found it easy in this 
way to obtain ingots of white iron of any desired length and of | 
suitable sections, the dimensions depending, of course, upon the | 
proportion of silicon contained in the iron poured. By using a | 
flat ingot mould made of thick cast iron plates, I have obtained | 
flat ingots 5in. by 8in. by 4in. of perfectly white iron and contain- | 
ing as much as 2 per cent. of silicon. These high silicon white 
iron ingots or plates are very readily converted into grey iron by | 
annealing. | 

Converted white iron and malleable.—Although I consider it a | 
misnomer to call castings such as hatchets, axes, &c., made from | 
white iron changed to grey iron by heat treatment, and subse- | 
quently hardened on cutting edges, steel castings, they are | 
certainly very different from true malleable iron castings or from | 
ordinary grey iron castings, possessing qualities more closely 
resembling steel. 

When the process is carefully and intelligently conducted the 
product is reliable, but prejudice has been developed by the fact 
that some of the manufacturers have not thoroughly understood 
the underlying principles and have turned out castings imper- 





144,801,843 | 13,118,211 | 8,788,667 | 43,296,435 





Includes £21,931 pat cost of re-building jetty. 


There has been a steady increace in the output of coal from the 
mines in the Colony, as will be seen in Table I. 

Although the policy of State-owned coal mines has been mooted 
by the labour legislators in the various States, New Zealand has 
been the first to try the experiment, an Act being passed last year 
authorising the acquisition and working of coal mines for the 
benefit of the State, Any supply obtained exceeding the State 


| requirements can be sold in the open market as by any privat? 


coalowner. Table II. shows the position of the Australasian rail- 
ways up to the time of their latest annual reports, 








RoyaL INsTITUTION.—On Tuesday next, January 13th, at 
five o'clock, Prof. Macfadyen delivers the first of a course of six 
lectures at the Royal Institution on the ‘Physiology of Diges- 
tion.” On Thursday Mr. A. J. Evens begins a course of three 
lectures at the same hour on “ Pre-Phoonician Writing in Crete 
and its Bearing on the History of the Alphabet,” and on Saturday 
at three o'clock Sir Frederick Bridge delivers the first of three 
lectures on the ‘ Bi-Centenary of Samuel Pepys: his Musical 
Contemporaries, Criticisms, and Compositions,” with musical 
illustrations. The Friday evening discourse on January 16th will 
be delivered by Prof. Dewar on ‘Low Temperature Investiga- 
tions;” on January 23rd by Dr. pg Anderson, on “‘ Recent 
Volcanic Eruptions;” and on January 30th by Prof. W. E. Dalby, 
on“ Vibration Problems in Engineering Science.” 
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A NEW SAFETY HOOK, 


Tue hook shown in our illustration has been designed to 
form a safe coupling for chains or ropes, which will not come 
apart of its own accord when slacked, but can be detached 
instantaneously with ease when required. As will be seen, 
it is extremely simple, consisting of a long link bent into the 
shape of the letter S flattened. The connection is made by 
turning the end link of the chain sideways and sliding it over 
the ‘safety tongue’’ of the hook, the second link mean- 
while passing parallel to the sides of the hook through the 
central opening. When once in place no slacking or shaking 
will dislodge it or cause it to jam, and to uncouple it the 
second link must again be made to pass exactly up the centre. 
Its proportions are such that the end link of ordinary close- 
link chain will fit it, and with open-link chain it can be used 
on any link, the link beyond the one attached then passing 
outside the hook, so that the chain may be tightened up to 
any point, or looped back on itself. It is claimed that the 
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hook is simpler and cheaper than even an ordinary hook, and 
much more so than any form of spring hook on the market, 
while it has no parts liable to get out of order. It is also 
reversible, so that when one end is worn the other can be 
used. The hook is manufactured by the Smith Patent Safety 
Hook Company, 47, George-street, Edinburgh. 








TRAINING FOR THE ROYAL NAVY. 
(Concluded from page 9.) 
THE PRESENT MARINE OFFICER, 

THE comparative non-utilisation of the services of the marine 
officer on board ship has long been a matter of regret on the part 
of successive First Lords and successive Boards of Admiralty ; but 
his want of early sea training, and his want of knowledge of the 
general duties of the ship when first embarked, have hitherto 
rendered the young marine subaltern unable to take any respon- 
sible part either in the general work or in the navigation of the 
ship. The sole reason, therefore, of the comparative non-utilisa- 
tion of the marine officer’s services on board ship has been his 
purely sarees. Wee. This condition of affairs has naturally 
een discouraging in the extreme to the young marine officer him- 
self, and it has been detrimental to the Navy, which has found 
itself deprived, in respect of many important matters, of the 
services of a valuable officer. 

The new scheme will alter all this; but the present question is, 
How can the services of the existing marine officer be better utilised 
on board ship! It has been decided that the present marine 
officers shall be made available for employment in gunnery and 
torpedo duties, in harbour work such as officer of the guard, and 
pone in taking a more active part in the duties of the ship. 
They will, moreover, be held eligible for equal consideration with 
naval officers for employment in Admiralty departments, such as 
the Department of the irector of Naval Ordnance and the Naval 
Ordnance Store Department, and as members of the Ordnance 
Committee, They are already, to the great advan‘age of the 
service, largely utilised in the Naval Intelligence Department and 
generally in connection with the intelligence work of the fleet. 
Their employment in this sphere of work will continue to be 
developed, and it is also thought that a much-felt want in respect 
of the supply of interpreters may be remedied by holding out 
inducements and giving facilities to the present marine officers to 
qualify as such. The question of the rates of pay of the existing 
marine officers is being carefully considered, with a view to its 
e — adjustment to the special circumstances of their employ- 
ment, 

It has been suggested to the Board that the present would be 
an opportune moment for the amalgamation of the Royal Marine 
Artillery and the Royal Marine Light Infantry. The Board, how- 
ever, feel that in the case of a corps with the old traditions of the 
Royal Marines great respect must be paid to sentiment wherever 
it does not clash with a reform essential to the good of the service. 
This is not so in this case, and the question of future amalgama- 
tion will be left to solve itself in the expectation that the general 
opinion of the corps will be found to harmonise with the logic of 
hard facts. As the future marine officers will al] be on one list, 
ind as their gunnery training will be as far as possible assimilated 
to the present training of the artillery officers, and as the future 
gunnery and torpedo lieutenants of the corps will correspond as 
specialists to the present artillery officers, the future impediments 
in the way of amalgamation would seem to consist mainly in the 
name and in the colour of the uniform. As regards the uniform, 
time will solve the problem, but as regards name I cannot imagine 
one more universally honoured than that of the Royal Marines. 

The great difficulty which has always confronted the Board of 
Admiralty in respect of this famous corps has been that of finding 
a sufficient amount of employment, and employment of a sufficiently 
Mein and engrossing character for the general officers. 

his difficulty has arisen from the fact that the Royal Marines, 
owing to their special history, have not been able to enjoy the 
advantages and opportunities of em loyment in the higher ranks 
either of officers of the Navy or of the Army. They have not been 


because they have never had the training to command ships, 
squadrons, or fleets. They have not been able to enjoy the oppor- 
tunities of corresponding officers in the Army because they have 
not formed part of that Army, and the War-office has regarded 
the officers. of the Army as having the first claim upon it for 
employment. Time has —— many changes in the conditions 
of service both in the Royal Navy and in the Royal Marines, and 
the current of events has set the Royal Marines more towards the 
Navy than towards the Army. The Royal Navy is indispensable 
to the Royal Marines, and the loyal Marines are indispensable to 
the ea Navy, and I hope that the officers both of the Navy and 
of the Marines will realise more and more in the future that the 
Royal Marines and the Royal Navy are but two great parts of the 
one sea service on which this country depends, 

If at any future time an even closer union between the Navy 
and the Marines becomes possible than that now contemplated, it 
will be necessary that the Royal Marines should come wholly under 
the Naval Discipline Act (amended to meet the case), and cease to 
be partly governed under the Army Act, 


WARRANT OFFICERS, PETTY OFFICERS, AND MEN. 


Nearly half-a-century has passed since the introduction of the 
continuous service system, and it is scarcely possible to exaggerate 
the value of that reform to the Navy. Itis no disparagement to 
the splendid fighting qualities and the daring aaa, of the 
sailors of by-gone days to assert that the lower deck of to-day has 
added to its fame for handiness and discipline a character for 
sobriety and respectability previously unknown. In the old days 
there was no assurance of a career to the men, there was no cer- 
tainty to the State that on an emergency the men required to 
man the fleet for war would be forthcoming. To-day the manning 
of the fleet can be organised with mathematical precision and 
every well-behaved man can rely on continuous employment 
followed by provision for old age. 

Consequently, the Navy te, eS to the men what it always 
has been to the officers, the profession and devotion of a lifetime, 
and a corresponding responsibility rests on the Board of Admiralty 
to see that as the circumstances of the time change a career com- 
mensurate with this fact remains open to them, and that their 
training and education is as fully adapted to the work they have 
to perform as that of the officers, 

In this connection I am able to announce that the following 
principles have been agreed upon by the Board :— 

(1) That the masted training squadron being abolished, and the 
importance of gunnery and the use of machinery daily increasing, 
the present is an opportune moment for reviewing the whole 
course of training. 

(2) That specialisation which must be continuous and systematic 
becomes more and more urgent, and this fact must be borne in 
mind in considering the system of training. This does not, of 
course, mean that every man should have a specialised training. 

(3) That an accumulation of men in barracks on shore is a new 
feature in naval life, and that the utmost care must be taken 
to establish a system whereby the time of the men in barracks 
po be utilised to the greatest advantage of the Navy and them- 
selves. 

(4) That the lines on which the gunnery and torpedo schools 
may best be developed should now be settled, especially as the 
proposal has been brought forward that the torpedo schools 
should imitate the example of the gunnery schools in forming 
great shore establishments. 

The detailed plan on which these general principles will be 
put into operation will be most carefully considered, and I can 
only at present state that it has been decided not to build 
great barracks for the torpedo schools, or to transfer them to 
establishments ashore, and further indicate some of the decisions 
that have been taken affecting the various ratings and ranks :— 

(1) It is proposed to enter, between fourteen and sixteen years 
of age, boys to be called ‘‘ Boy Artificers,” who will be most care- 
fully trained, and whose engagement will be to serve for twelve 
years continuously from the age of eighteen. 

In this manner a second source of supply will be formed for the 
ever-increasing needs of the fleet in respect of engine-room 
artificers. 

(2) It has long been a complaint on the part of the engineer 
branch that an engineer officer on board each big ship is employed 
in clerical duties. It is proposed to remedy this by establishing a 
non-substantive rating of engineer’s writer, and the engine-room 
complement will in future include this rating, to be held preferably 
by men of the stoker class. 

(3) The engine-room complement of every sea-going ship will 
also include the non-substantive rating of ‘‘ Yeoman of Stores,” 
be held by a chief or leading stoker. 

(4) Young and promising leading stoker mechanics, not over 
thirty years of age, will be eligible for the new rating of 
‘‘Mechanician”; selected candidates will be required to pass 
the educational examination established for the rating of engine- 
room artificer; they will then receive a careful further training, 
at the end of which it will be sufficient if it is shown that the men 
possess the requisite skill to give valuable aid in the ordinary 
repairs and casualties of an engine-room or stokehold ; ‘‘mecha- 
nicians” will take rank as chief petty officers, immediately after 
engine-room “‘artificers,” and be granted suitable rates of pay, 
increasing with length of service. 
The stokers have been recently placed on an equality with the 
seamen and marines in respect of the grant of a free kit on entry. 
This concession and the addition of these three new ratings will, 
it is hoped, greatly augment the attractiveness of this service. 
(5) The numbers of artificer engineers and chief artificer engi- 
neers will gradually be largely increased. 
(6) There. has been for some time past a deficiency in the 
signal ratings of the fleet. To remedy this an increase has been 
made in the pay of the class by the grant of 6d. a day to a 
large percentage of the higher ratings, and thus the signal 
ratings have been put upon an equality with the gunnery and 
torpedo ratings, and the expected result of attracting the required 
number of volunteers for the signal branch of the service has been 
produced. 
(7) There has for some time past been a strong feeling that 
the appearance, the system of training, and the standard of 
efficiency of naval bandsmen are unsatisfactory, and that an 
unfair proportion of the cost of naval bands falls upon the officers. 
The Board have now under consideration a plan for the com- 
lete re-organisation of naval bands, the effect of which it is 
Sotieeel will be to bring substantial relief to the officers in the 
matter of expense. 
(8) The chief petty officers of the fleet have long felt it a 
hardship that, notwithstanding the great importance and respon- 
sibility of their position, they receive no higher rate of pension 
than a first-class petty officer. 
The Board are glad to be able to announce that it has been 
decided to increase the pensions of chief petty officers by 4d. a 
day for each year’s service in chief petty officer’s rating subsequent 
to the completion of their first engagement. This apparently 
small change will alone entail an eventual charge on naval funds 
of no less a sum than £73,000 a year. 


PROMOTION OF LIEUTENANTS FROM WARRANT RANK. 


The Board have long been anxious to see their way to promote 
a certain proportion of gunners, boatswains, and carpenters to the 
commissioned ranks, and thus afford to the lower deck of the Navy 
opportunities of rising similar to those which the rank and file of 
the Army enjoy Pony opportunity of promotion to the rank of 
quartermaster or riding-master. It is, accordingly, a great satis- 
faction to them to be able to announce that a list has already been 
drawn up of sixty appointments, to which these officers can be 
promoted, and that the proportion of each branch of warrant 
officer which will be promoted to lieutenant will be the same, as 
nearly as possible, as the proportion of each of those branches to 





able to enjoy the advantages of corresponding officers of the Navy 





the combined total of the warrant officers’ list. A proportionate 


number of commissions will also be allotted and employment found 
on the same principles for the warrant officers of the engineer 
branch, If the om promoted are selected from among the 
seniors, and thus have not too many years to serve to complete 
their age for retirement, no difficulty will arise as to their con- 
tinued employment or as to the avoidance of half-pay, which they 
could not afford. 


CONCLUSION. 


Such, in outline, are the proposals which are designed not only 
to improve the position, prospects, and pay of the warrant officers, 
chief petty officers, and men of the fleet, but also to improve their 
training and to complete the organisation of the fleet where it is 
at present at all defective in its personnel. Due care has been 
taken that these changes shall not conflict but harmonise with the 
recommendations which will presently be made by the Committee, 
of which Sir Edward Grey is chairman, in respect of the manning 
and reserves of the fleet. 

Important, however, as is the part of the scheme which affects 
the men, that which affects the officers is still more important. 

The cardinal feature of the scheme is the homogeneous training 
of executive, engineer, and marine officers. The policy of the 
Board is to create a body of young officers who, at the moment of 
mobilisation for war, will be equally available for all the general 
duties of the fleet, and to consolidate into one harmonious whole 
the fighting officers of the Navy. 

Difficulties, doubtless, there will be in carrying this part of the 
scheme into full effect, but those difficulties have been foreseen, 
and they will be met. The advantages to the Navy of the realisa- 
tion of the scheme will be inestimable and permanent; the 
difficulties will be secondary and transient. The Board are 
conscious that on them alone rests the responsibility, and that they 
alone have the advantage of knowing all the conditions which 
govern the problem. The step which they have taken is a long 
step forward to increased strength, and for aid in the task of con- 
solidating their work they rely with supreme confidence on the 
loyalty to the service of the officers of the Royal — and of the 
Royal Marines. (Signed) ELBORNE. 

dmiralty, December 16th, 1902. 





The Admiralty have issued a paper supplying informa- 
tion as to the entry of naval cadets who are candidates 
for commissions as executive and engineer officers of the 
Navy and officers of the Royal Marines, which will come 
into operation in July, 1903. 


For THE INFORMATION OF CANDIDATES. 


(1) All officers for the executive and engineer branches of ‘the 
Royal Navy, or for the Royal Marines, will enter the service in 
future as naval cadets under identical conditions between the ages 
of twelve and thirteen, and will be educated and trained 
together until passing as sub-lieutenants at the age of nineteen to 
twenty. 

(2) Appointments to naval cadetships will be made by limited 
competition after nomination. 

In the nomination of candidates, preference, other things being 

equal, will be given to those boys whose parents or guardians declare 

for them that they are prepared to enter any one of the three 

branches of the service at the termination of their probationary 
riod of service afloat. 

As far as possible each officer will be allowed to choose which 
branch or service he will join, but this must be subject to the 
proviso that all alike are satisfactorily filled. No officer, however, 
will be compelled to join a branch or service for which he did not 
volunteer as a boy when the nomination was granted. 

Candidates must be of pure European descent, and the sons 
either of natural-born British subjects, or of parents naturalised 
in the United Kingdom. If any doubt arises upon this question, 
the burden of clear proof that he is qualified will rest upon the 
candidate. 

(3) The conduct of the educational examination of candidates is 
under consideration. 

(4) All nominations of candidates for naval cadetships are made 
by the First Lord, with the exception of a limited number which 
are at the disposal of individual members of the Board, and of the 
secretaries to the Board of Admiralty. [Applications for nomina- 
tions should be addressed to the Assistant Private Secretary to the 
First Lord, and should not be made until the candidate has 
reached eleven years of age. ] 

A flag officer or a commodore first class appointed to the chief 
command of a station, or toa separate command, and a captain 
on first appointment as such to the command of a ship, will be 
allowed to nominate one candidate, provided the privilege is 
exercised within six months of appointment, and that the 
candidate is not less than eleven years of age when nominated. 
The examination of candidates will not take place until they 
are eligible by age under Clause 7. 

No captain will be entitled to nominate more than one candidate 
during the time he holds the rank of captain, but a flag officer or 
a commodore first class may claim the privilege each time he is 
appointed to a command as above. 

In the event of a candidate’s nomination being cancelled before 
he has commenced the examination, the officer who nominated 
him will be allowed to select another candidate for the same or 
following examination. 

(5) The nominations will be made three times a year, six weeks 
before the date fixed for the examination of candidates. 

(6) The examinations will be held at the end of March, July, 
and November, and the appointments will date from May 15th, 
September 15th, January 15th following, respectively, as under 
the old scheme, 

The first examination will be held in July, 1903,-and further 
particulars as to the place and time of the examination will be 
published later. 

(7) A candidate will not be eligible for the examination in March 
who is less than twelve or more than thirteen years of age on May 
15th following, nor for the examinations in July or November, who 
is not within those limits of age on September 15th or January 15th 
following respectively. 

(8) Every candidate must be in good health, and free from any 
physical defect of body, impediment of speech, defect of sight or 
hearing, and also from any predisposition to constitutional or 
hereditary disease or weakness of any kind, and in all respects 
well developed and active in proportion to his age. Before 
undergoing the literary examination he will be required to pass the 
medical examination according to the prescribed regulations, and 
must have been found physically fit for the Navy. 

(9) The candidate will be required to produce (1) a registrar’s 
certificate of the date of his birth, or a declaration thereof made 
before a magistrate—a certificate of baptism will not be accepted ; 
(2) a certificate of good conduct from the masters of the school or 
schools at which he may have been educated during the two 
previous years, or if educated at home, from his tutor or the 
clergyman of the parish in which he resides ; and (3) proofs of good 
health. 

(10) Candidates will be examined in the following subjects:— 


Part I, 

(1) English (including writing from dictation, simple composition, 
and reproduction of the gist of a short passage twice read alou 
to the candidates). 

(2) History and (+) Geography— 

(a) History (simple questions in English History and 
growth of the British Empire). 

(b) Geography (simple questions, with special reference 
to the British Empire). 

(3) French or German (importance will be attached to the oral 





examination). 
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(4) (a) Arithmetic and (+) Algebra— 

(a) Arithmetic (elementary, including vulgar and decimal 
fractions). 
(6) Algebra to simple equations, with easy problems. 

(5) Geometry (to include the subject-matter of the First Book of 
Euclid, or its equivalent in experimental geometry and mensura- 
tion. The use of instruments and of algebraical methods will be 
allowed). 

Part II, 


(One only to be taken.) 
— for translation from Latin into 


(6) Latin (easy 
nglish into Latin, and simple grammatical 


English and from 
questions). 

(7) A second modern language—of which, if not French or 
German, notice must be previously given—or an advanced 
examination in the language selected under Part I. 

(8) Experimental science—easy questions with the object of 
testing practical knowledge and powers of observation, 

The syllabus of examination will be amplified later. 

~ list of successful candidates will be published in alphabetical 
order. 

(11) For all cadets entered under these regulations the payment 
will be at the rate of £75 per annum for the period under training, 
to be paid every term in advance to the cashier of the Bank of 
England on receipt of claim from the Accountant-(ieneral of the 
Navy. But the Lords Commissioners of the Admiralty reserve the 
p2wer of selecting from among the cadets entered at each 
examination, a limited number being sons of officers of the Navy, 
army, or Marines, or of civil officers under the Board of Admiralty, 
with respect to whom the annual payment will be £40 only. In 
this selection their lordships wiil have regard solely t> the 
pecuniary circumstances of the cadet. 

Applications for the reduced scale must be received at the 
ow not later than January Ist, May Ist, and September 

st. 

Parents or guardians are furiher required to make a private 
allowance of £50 per annum to cadets from the expiration of their 
period of training until they reach the rank of acting sub- 
lieutenant. 

(12) In addition to the annual payments mentioned in the fore- 
going paragraph, the parent or guardian will be charged with the 

ersonal expenses incurred by the cadet for washing, repairing 
ts and clothes, hair cutting, pocket money, &c. 

(13) The period of training in the training estab ishments will 
be four years; there will te three terms in each year. The first 
term of each year will be approximately from January 14th to 
April 14th, the second from May 5th to August 5th, and the third 
from September 16th to December 16th. 

The vacations wiil be four weeks at Christmas, three weeks at 
Easter, and six weeks at Midsummer. 

(14) Examinations will be held at the end of the second and 
fourth years of training. Cadets who fail to pass in such examina- 
tions will be ordered to be withdrawn. 

(15) Reports of progress will be made to the Admiralty at the 
end of each term. Cadets who are reported at the end of any 
term as having made unsatisfactory progress, through idleness or 
want of attention, will be ‘“‘ warned,” and in the event of a second 
report to the same effect being received, they will be liable to be 
discharged. 

(16) Reports of conduct will be made to the Admiralty at the 
end of each term or at any time during the period of training, if 
considered desirable. Cadets who are reported to the Admiralty 
at any time for unsatisfactory conduct will be ‘‘ warned,” and 
should they again be reported they will be liable to be discharged. 
Any cadet, however, who is reported for unsatisfactory conduct 
during his final term will be liable to be discharged without being 
allowed to present himself at the examination for passing out of the 
training establishments. 

(17) Any cadet who shall at any time appear to their Lordships 
to be unfit for the naval service, for any reason whatever, will be 
removed from the training establishments, and it must be under- 
stood that this rule will apply to those who are considered unfit 
from insufficient physical development or weakness of constitution, 
although no actual organic disease may have been developed. 

(18) It is to be distinctly understood that the period of training 
in the training establishments is a time of probation, and the parent 
or guardian of every cadet will be required to sign a declaration 
—on the admission of the cadet to the training establishments—to 
the effect that he shall be immediately withdrawn on the receipt of 
an Official intimation of his being considered unfit for the Navy. 

(19) Cadets will, on passing out of the training establishments, 
rank according to the amount of sea time they obtain at their final 
examination; and those who obtain equal amounts of sea time will 
rank in the order of merit in which they pass out of the training 
establishments. 

Sea time will be awarded according to the following scale :— 
First class, mathematics and navigation, one month; extra 
subjects, one month ; seamanship, one month ; conduct, very good, 
one month. Second class, mathematics and navigation, half 
month ; extra subjects, balf month; seamanship, half month ; 
conduct, good, half month. 

(20) The parent or guardian of every cadet will be required to 
provide outfit under the regulations in force. 

(21) No pay will be allowed by Government to cadets in the 
training establishments. The pocket money allowed to cadets will 
be charged to the parents. 

(22) On leaving the training establishments cadets will go to 
sea. Attheend of three years, and after passing the necessary 
examinations, midshipmen will be eligible to pass for acting sub- 
lieutenant, and, on passing, wil] be discharged to the Royal Naval 
College, Greenwich. 

(23) On the conclusion of their examinations, sub-lieutenants 
will be distributed between the executive and engineer branches of 
the Navy and the Royal Marines. 

By command of their Lordships, 

Admiralty, EvaN MACGREGOR. 

December 19th, 1902. 








ALMANACS, DIARIES, &c. 


WALL calendars have been received from R. T. Pickering and 
Co., Limited, Wishaw, near Glasgow; the Trent Navigation 
Company, Hull; W. R. Renshaw and Co., Limited, Stoke-on- 
Trent ; and A. M. Peebles and Son, Limited, Queen Victoria- 
street, E.C. The Gloucester Railway Carriage and Wagon Com- 
pany, Limited, issues its annual Gloucester Diary, the leading 
features of which are well known to railway men. The special 
features this year include a Directors’ Calendar and a note on each 
day throughout the diary to enable the periodic recurrence of fixed 
engagements to be recorded. Mr. Harrison Ainsworth, The Grove, 
Hammersmith, W., is represented this year by a wall calendar of 
the monthly tear-off type with large legible figures. John Smith 
and Co., Carshalton, Surrey, have also sent us a wall calendar. 

We are glad to have received this year’s Knowledge Diary and 
Scientific Hand-book, which appears in the same size and form as 
its predecessors. We regret, however, the announcement which 
appears in the preface that in future each page will take two days 
instead of one, an alteration which is being made to meet some- 
body’s desire for a thicker paper. The pages are a convenient size 
now, and we have found nothing to complain of in the paper, 
and we may claim to be in a position to form an opinion, as we have 
used the last issue throughout the year. The present volume con- 
tains several original articles, principal'y on subjects related to 
astronomy, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
AN improved tone characterises business, and a substantia 
quantity of orders have found their way into the hands of manu- 
facturers, as the result of the quarterly meeting held in Birming- 
ham to-day—Thursday. Tosome extent the weight of orders has 
been influenced by the recent rise in German prices. German 
billets, which a few weeks ago were quoted at £4 6s, delivered, are 
reported to have gone up to about £4 10s. and £4 12s, 6d., while 
aa which were £4 6s., have recently gone up to about 
4 10s, 

Pig iron does not get much stronger, but it is satisfactory to find 
that, notwithstanding the reductions which took place in this 
material during the closing months of 1902, prices compare very 
favourably with those ruling twelve months ago ; indeed, in some 
instances they are higher. Just now consumers seem to be more 
disposed to place forward business than has of late been the case. 

Rumours are current as to further tube trade combinations. A 
Glasgow correspondent telegraphs as follows to the Birmingham 
Daily Post :—* It is understood that the recent amalgamation of 
the leading Glasgow and Birmingham tubemakers is to be followed 
by an association of British makers, and that an announcement 
will be made this week on the subject. The belief is that the 
association of makers will be the strongest yet attempted in the 
trade, and that very heavy penalties will be attached to any 
asscciated firm breaking through the agreement. In the past 
such associations of tubemakers have invariably fallen through, 
owing to firms breaking away and underselling.” 

Improvements in the water supply of Shrewsbury are contem- 
plated. Mr. Charles Butterworth Newton has drawn up a new 
scheme. Tce inhabitants are at present depending upon the con- 
duit system, which might break down at any time. The new 
scheme is for a supply by gravitation from the hills, and provides 
for the collection of water from the valley above the village of 
Picklescott, from the Cothencott Hills and the Brownhill Valley, 
and its storage in a reservoir to be constructed in the Brownhill 
Valley, near to and north-west of the village of Castle Pulverbatch, 
about 64 miles from the borough boundary. The combined areas 
of the gathering grounds proposed to be appropriated aggregate 
some 2000 acres, and the storage reservoir wilt be designed to con- 
tain about 200,000,000 gallons, equal to 160 days’ supply. The total 
cost of the works is estimated at £106,939. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—The turn of the year would seem to have brought 
about some improvement in the market position. Consumers, it is 
true, still buy very cautiously, and it can scarcely be said there is 
as yet any very general feeling of confidence as to the future. 
Inquiries for raw material have, however, during the past week 
come forward more freely, and there is a steadying in prices, which, 
in many quarters, is taken as indicating that, for the present at 
least, they have reached about their minimum. If this strong 
tone is maintained it will no doubt bring forward increased buying, 
and as intimated in previous notes, it would‘require very little to 
give an upward turn to the market. The effect so far has been 
to cause a withdrawal of most of the very low quotations, but for 
the present there is considerable uncertainty about further 
developments. 

With regard to pig iron there has been some anxiety to cover on 
the part of recent very low sellers, with more disposition on the 
part of consumers to place out orders. Low forward quotations 
are still to be got here and there from merchants, but there are 
fewer of the excessively low cut prices that were so common 
towards the close of last year. Taking the market all through, it 
is stronger, with here and there a fairly satisfactory business 
reported. Makers all through are firm at recent quotations. For 
delivery Manchester No. 3 foundry Lancashire is quoted about 
57s. Lineclushire is firm at 50s. 6d., with some talk that possibly 
the next move on the part of makers may be in an upward direc- 
tion ; and Derbyshire ranging, according to brand, from about 56s. 
to 57s. net. Middlesbrough iron quotations for open brands are 
about 54s. 10d. to 55s. 4d. net, with makers quoting for special 
brands about 55s. 4d. net, delivered by rail Manchester. Scotch 
iron remains without really quotable change, Eglinton averaging 
about 593, 6d., and Glengarnock 61s. 6d. net, delivered Manchester 
docks. 

The finished iron trade position remains generally unsatisfactory 
throughout all branches, some of the forges are only getting 
partially into work this week after the holidays, and generally 
manufacturers start the year with very few orders on their books. 
Makers’ quoted rates remain unchanged at from £6 8s. 9d. to 
£6 10s. as the Association basis for Lancashire bars, and £6 12s, 6d. 
to £6 15s. for North Staffordshire bars delivered in the Manchester 
district. Sheets are steady at about £8 5s., with hoops remaining 
at the Association list basis of £7 2s. 6d. random to £7 7s. 6d. 
special cut lengths delivered Manchester, and 2s. 6d. less for ship- 
ment. 

Business in the steel trade for the most part continues slow, and 
prices without really quotable change, but in most classes of ~ anu- 
factured material, except boiler plates, there are low quotations on 
the market. For hematites, however, there is a fair inquiry, with 
a tendency to more firmness in prices. No.3 foundry qualities are 
not quoted under 67s. 6d. and 68s. up to 69s. net delivered 
Manchester. Local made billets are still quoted £4 15s., with 
continental billets about £4 2s. 6d. to £4 5s, 

Common plates can be bought at about £6, angles at from 
£5 13s. 9d. to £5 15s.; for hoops sellers’ quotations outside the 
Association basis vary considerably, but average quotations might 
be given at from £7 2s. 6d. and £7 5s upto £7 10s. For boiler 
specifications the Association basis of the plate makers remains at 
£7 12s. 6d., but there are makers outside the Association who are 
quoting about 10s. under this figure delivered in the Manchester 
district. 

The engineering trade position presents no specially new feature, 
but if there is any changeit is in the direction of some improvement. 
The monthly returns of trades union organisations show very litt'e 
material change with the commencement of the year as regards the 
condition of industrial employment throughout the district. Apart 
from the usual temporary suspensions during the holidays and 
stocktakings, which fora week or so throw an extra number of 
men on the books, the general percentage of out-of-work members 
remains much the same as last month. The Amalgamated Society 
of Engineers reports locally about 4 per cent. on donation benefit, 
and much the same percentage is returned by the United Machine 
Workers’ Society. The Steam Engine Makers’ Society has about 
24 per cent. of its membership generally on the books in receipt of 
benefit, but in the stationary engine building sections of trade the 
unemployed list does not exceed 1} per cent. 

As to the condition of trade, the returns sent in from many of 
the Lancashire centres show some indication of improvement. The 
principal ere | engine builders throughout the district are 
reported fairly weil off for work, and here and there inquiries for 
pattern makers are being received from the leading machine tool 
makers, which may be taken as an indication of an increasing 
amount of new work coming forward. It is also reported that in 
the locomotive building trade a considerable weight of work is 
anticipated, and the prospects for the ensuing year are on the 
whole satisfactory. In connection with the locomotive building 
trade, I may add that some portion of the South African orders, 
which previously have all gone to Scotland, are now being pl ced 
in this district, the Vulean Foundry Company haviug secured an 





order for twelve passenger locomotives for South Africa, besides 
an order for the Indian State Railways. 

I hear that the dispute between the local branch of the Amalga- 
mated Society of Engineers and the British Westinghouse Com. 
pany, with reference to overtime rates and the payment for night 
shifts, is now in a fair way of settlement, and with the return of 
Mr. Barnes, the general secretary, from the United States, some 
satisfactory adjustment of the questions at issue may shortly be 
arrived at. 

When the British Westinghouse Works, Trafford Park, Man- 
chester, were being equipped with the requisite plant, it was a 
sore point with the engineering trades of this district that, with 
one or two trifling exceptions, all the machine tools were brought 
over from the United States; and not unnaturally if there has 
since been any fault to be found with these American 
tools there is a disposition to make the most of it. Just 
now there is, | am informed, a good deal of workshop gossip, and 
in trades union circles not a little jubilation over reports which 
are stated have been received that some of the American tools 
have either been condemned or discarded, and that orders or 
inquiries for certain special tools are now being sent to well-known 
English firms ; the statement is further made that the American 
tools, although containing many good ideas, have in some cases 
been found wanting in that strength and stability claimed as the 
special feature of English tools, and so essential for modern high- 
pressure work. 

As industrial methods in America are just now largely engaging 
attention, I may mention that in addition to the members of the 
Mosley Labour Commission there have just returned from the 
United States the two representatives— Messrs, Arrandale, of the 
United Machine Workers’ Society, and Edwards, of the Miners’ 
Federation—who were sent out by the British Trades Union 
Congress to attend the annual conference of the American Labour 
Federation, and also to report on Jabour and industrial conditions 
in the United States. The two representatives of the Trades 
Union Congress pursued their investigations quite independently 
of the Mosley Commission, and iccluded in their tour visits to 
works in St. Louis, Pittsburg, Buffalo, Philadelphia, and Cin- 
cinatti, most of the principal iron and engineering establishments 
in the above districts being inspected. 

Mr. Arrandale, during the course of a short interview I had 
with him this week, briefly summarised bis impressions with 
regard to American industrial conditions. On the much-discussed 
question as to whether the American operative turned out more 
work than the English artisan, Mr. Arrandale was very emphatic 
in asserting that the American was no better workman than the 
English artisan. The real crux of the matter was the difference 
between English and Arerican methods. This was particularly 
the case with regard to piecework ; in America, when once a price 
or time was fixed, it was adhered to, and no matter how much the 
workman might be making out of it, he had no fear of the price 
or time being reduced in consequence, the object of the employer 
being to get the largest possible output. If English employers 
would adopt American methods, he had no doubt they Pres very 
soon largely increase their present output. The output of Ameri- 
can works was greater than in English works, simply because they 
were better adapted for a large out-turn, and greater inducements 
were offered to workmen to turn out as much work as they 
possibly could. Then as to the general arrangement of the 
engineering works, it was much more up to date than 
in this country, and they went in for automatic appli- 
ances to a greater extent than we did here. As to the finish 
of American work, it was no better than was turned out by the 
leading English firms, and this was particularly noticeable in the 
locomotive building trades, where the work produced could 
scarcely bear comparison as to quality and finish with that turned 
out by the well-known Lancashire locomotive builders. 

Only a moderate sort of business, so far at least as home trade 
requirements are concerned, can be reported generally throughout 
the coal trade of this district. A great many of the Lancashire 
collieries had only on Wednesday got back into full operation 
after the holidays, but, notwithstanding the more than usual pro- 
tracted stoppage at the pits, there is no scarcity of supplies, and 
prices are not more than maintained at late rates. 

Requirements for house-fire consumption continue restricted, 
The inland demand for iron making, steam, and general manu- 
facturing purposes is taking away what collieries are raising in 
the lower qualities of round coal. There is, however, no pressure 
of requirements, but an increased inquiry for shipment is tending, 
if anything, to stiffen prices, and there is an absence of the very 
low quotations which a short time back were here and there being 
made to effect temporary clearances. At the pit mouth 8s, 6d, to 
9s. are now about minimum quotations, 

Of all descriptions of engine fuel there are lessened supplies on 
the market, partly owing to the smaller production of slack, as the 
result of less round coal having recently been screened for house- 
fire purposes and partly to considerable quantities going away for 
shipment. The result is that there is just now comparatively 
little or no surplus output of even the lower qualities of slack 
offering on the market or from outside districts, which a short 
time back were pushing sales here at very low-cut figures. There 
is, perhaps, no really quotable advance upon late rates, but 
decidedly a hardening tendency in the market, with quotations 
about 4s. 6d. to 4s. 9d. common; 5s, 6d. to 6s. medium; and 
6s. 6d. to 7s. best slack at the pit. 

A fairly large inquiry is reported for shipment, both in round 
coals and slack, with prices tending to stiffen at the ports. 
Ordinary descriptions cf steam coal, delivered at ports on the 
Mersey or at Partington on the Manchester Ship Canal, are scarcely 
now quoted under 10s. 6d. to 11s. per ton, with a slight advance 
on these figures on special sales. With regard to slack, the con- 
siderable shipments of late and the fairly large inquiries still on 
the market are one of the most noticeable features just now in 
the shipping trade. The bulk of the slack exported is of the 
commoner sorts, which can be shipped at a price not exceeding 
6s. per ton at the ports, so as to escape the export duty, but in 
some cases slack of a better quality has been shipped at above 
this figure. 

Barrow.—The hematite pig iron trade is not actively employed, 
but there is a steady run of business, and makers, generally 
speaking, have as many orders in hand as they can give attention 
to. They have also prospects of a steady run of trade during the 
spring and summer months, and there is reason to believe they will 
be able to dispose of all the metal they will produce with 34 
furnaces in blast, compared with 37 in the corresponding week of 
last year. The value of mixed Bessemer numbers is steady at 
59s. 6d. net f.o.b., and warrant iron is at 58s. 6d. net cash, buyers 
3d. less. Stocks are steady at about 24,000 tons, and are not likely 
to increase. Makers hold about 20,000 tons in stock, but this is 
mostly required for conversion into steel, and will probably never 
be put on the market. 

A good demand exists for spiegeleisen, and one furnace is regularly 
at work in the district producing this class of metal, the demand for 
which is maintained on home account, while some foreign orders are 
being negotiated. é 

Iron ore is in good demand. Indeed, a fuller supply of native 
ore could readily be disposed of. A considerable tonnage of native 
ore is sent away by sea, principally from Hodbarrow, and yet.about 
50 per cent of the ores used in the district are obtained from 
Spain and elsewhere, and are selling at 15s, 9d. per ton net at 

est Coast ports. 

The steel trade shows more activity. The mills have resumed 
work after the holidays, and all are busily employed except in the 
plate department. The demand for shipbuilding material is very 
quiet, and is likely to remain so for some time to come. Indeed, it 
can only improve by means of new business in the shipbuilding 
trade. Ship plates are at £5 10s. per ton. The demand for heavy 
rails is steadily maintained, and orders are very fully held, the 
prospect being that the mills will be very busy during the whole of 
the year, as they were during last year, as the known requirements 
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of home, colonial, and foreign buyers are large, and are likely to 

row. Prices are at £5 103. per ton. A good business is being 
done in tramway rails, and also in hoops, tin bars, rods, billets, 
slabs, and — steel merchandise. 

Shipbuilders do not report any new business, but very important 
orders are in prospective. In the meantime, the yards, however, 
are not as fully employed as usual, but the work in hand is making 
considerable progress. The new Chilian battleship will be launched 
at Barrow next week, 

Coal and coke are quiet, and prices remain at low figures. 

Some good cargoes of pig iron have been exported to foreign 
ports from the West Coast during the week. Steel exports are 
small, but are expected to increase, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Work is now being generally resumed over the South York- 
shire coalfield, except, of course, at Denaby and Cadcby Main, 
where the deplorable strike has reached its acutest stage. There 
are other disputes, but they are almost trifling compared with 
Denaby, where the strike has now lasted into the seventh month. 

The demand for steam coal is still well maintained, both for 
locomotive purposes and for export. The holidays have caused 
supplies to be so short that stocks have been largely drawn upon. 
The new contract rate, 93. per ton, is exceeded in the open market 
by from 6d. to ls. per ton. Gas coal contracts are not made at 
this period of the year; last year’s values, therefore, rule. In 
house coal there is a good business doing. Winter prices are still 
obtainable, good Barnsley hards fetching about 12s. per ton at 
the pits. Small coal remains as languid as ever, owing to the 
depression in the textile and glass bottle trades. Coke, of which 
there is a large output, is still quoted at December rates. 

The special return for Pecenles, issued by the Hull Chamber of 
Commerce and Shipping, evables us to ascertain the total weight 
of coal taken to the great Yorkshire port during the whole year. 
The figures do not show quite so large a business as was done in 
1901, when 3,275,360 tons went Ly river and rail. In 1902 the 
weight was 3,170,976 tons, The great strike at Denaby and 
Cadeby Main is more than sufficient to account for the difference. 
From these extensive collieries Hull received in 1901 510,072 tons, 
as compared with 273,928 tons for last year. The effect of that 
deplorable rupture comes out strongly in the monthly statement 
of business, the weight sent from these collieries in December last 
having been only 4840 tons, against 44,408 tons for the c wrespond- 
ing month of 1901. The total weight taken to Hull for the month 
was 242 224 tons, as compared with 285,696 tons in December, 
1901. The export trade shows a slight increase on the month, 
and a decrease on the twelve months. During December last the 
weight sent to foreign countries was 96,039 tons, as compared with 
87,033 tons for December, 1901 ; for the year, 1,374,165 tons, as 
compared with 1,410,133 tons for the twelve months of 1901. 

The Chamber, in giving the report this year, add particulars of 
the imports to Hull for the past twelve years. It is interesting to 
note that the greatest business was done in 1900, when the weight 
reached 4,204,728 tons, and the smallest business done in 1893, 
when the weight was only 1,432,072. 1900, of course, was the year 
commonly called the ‘“‘ boom” year in the coal trade, while 1893 
was the year of the Coal War. The largest foreign customer is 
Sweden, with 336,392 tons, against 394,495 tons in 1901 ; North 
Russia comes second, with 306,789 tons, against 329,475 tons. 

The most painful features of the week have been the evictions at 
Denaby and Cadeby Main. The company gave the miners on 
strike the option of returning to their work up to January 3rd. 
Those who did not accept that option were evicted from their 
houses on the 6th and 7th inst. Some 200 constables were 
employed in the distressing process, which was made still more 
distressing by heavy rainfalls and high winds. Accommodation has 
been found for several of the families in miners’ houses in the 
neighbourhood, but these have been altogether inadequate to 
— shelter for the wives and families, who have, therefore, 

een lodged under canvas as far as possible. The whole business 
has been of a piteous description, with, however, the praiseworthy 
feature that no resistance whatever has been made to thelaw. The 
constables have carried out their duties with the utmost humanity 
and consideration for the unfortunate people who have had to be 
turned out in this inclement weather. 

The holidays have been unusually protracted this year, owing to 
causes already indicated, the chief of which is that there is no 
pressure anywhere. In several of the cutlery departments the 
workmen appear to be indifferent about returning to their employ- 
ment, even more indifferent than when trade is brisk. In the iron 
trade prices of hematite are now quoted as follows :—West Coast, 
68s, to 69s. per ton ; East Coast, 64s. to 65s. per ton; forge, 48s. 
per ton net, delivered in Shettield. In railway material little 
change is reported beyond the success of a Sheffield firm in securing 
an order from the Cape Colony Government for 200 wagons for the 
colonial railways. This isa department in which further orders 
are expected in the immediate future. The exceptional demand 
for special steels for the United States and Canadian markets 
is fairly well maintained, though there are signs of it getting less 
active. 

In the lighter trades of the city there is no improvement to report. 
The Christmas and New Year trade was not equal to expectations, 
but in certain classes of cutlery the difficulty bas been to get suffi- 
cient goods manufactured. This was more especially the case in 
the spring knife department, the number of workers having 
decreased considerably of late years. Several of the cutlery firms 
state that they are fairly well off for work with which to commence 
the New Year, but, taken all round, the outlook can scarcely be 
regarded as hopeful. 

n the silver and electro-plate trades the tendency is still to 
prefer articles in the sterling metal on account of the extreme 
lowness in prices. Silver touched the lowest price on record during 
1902, In January it stood at 25d. per ounce, gradually falling 
until it touched 21}4d. That was the bottom value. The price 
has improved since then to 228d. per ounce, but the Sheffield silver- 
smiths have no faith in the improvement being permanent. 

At a meeting of the creditors of the Rotherwood Iron and Steel 
Company, Limited, held at Sheffield on the 5th inst., the chairman 
of the company stated that the stoppage was caused by foreign 
competition. 

Viscount Cranborne, Under-Secretary for Foreign Affairs, is to 
be the chief guest of the Sheffield Chamber of Commerce at the 
annual dinner to be held on the 30th inst. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Ovr pig iron market has this week become somewhat mcre 
favourable t> sellers, but no one is prepared to buy much for 
forward delivery, cautiousness being the order of the day, seeing 
that it is almost impossible to gauge the probable course of the 
market, Much depends upon the demands from America, and the 
intelligence from that quarter is scanned with unusual interest in 
order that some opinion may be formed as to the probability of a 
renewal of American buying of Cleveland iron. hile there have 
during the last two months been unprecedented deliveries of pig 
Iron from this district to the United States, these have been 
entirely in satisfaction of old contracts, and very few orders were 
actually given out. ‘Lhere is reason, however, to believe that the 
demand from America will revive, and the more encouraging 
reports from the States are regarded with satisfaction. It is not 
considered that the iron and allied trades there have passed the 
crest of the wave of prosperity ; in fact, there appear to be good 

rounds for believing that 1903 will be as active a year as 1902 has 
been, A good many of the manufacturers are reported to have 


orders on their books already which will keep their mills fully 





occupied during the who'e year, and considerable contracts which 
should have been executed last year have had to be carried over 


to this. It seems to be thought that the production of pig iron in 
1903 will be almost as short of the requirements over there as 
those of last year were, and this leads to the 2 that 
British ironmasters will be called upon again. ore inquiry is 
reported by the producers in this district, and this has brought 
about a better tone, and some stiffening of prices"of foundry pigs, 
which are what the Americans almost exclusively take from this 
district, 

Last month the ironmasters in the Cleveland district sent no less 
than 42,702 tons of their pig iron to the United States,"a quantity 
far beyond anything ever previously recorded—it was two-thirds of 
all the iron sent oversea, and considerably more than one-third of 
the total quantity shipped oversea and coastwise. Noother customer 
took anything like so much. Scotland’s quantity received from this 
district was 34,154 tons, and Germany’s 4046 tons. The following 
table, giving the quantity of the shipments of pig iron from the 
Cleveland district to the leading countries in each of the past 
three years, will indicate how the custom has changed :— 


1902. 1901. 1900, 

Tons. Tons. Tons. 
Gemany 4s xe nt ce ts 253,560 549,120 
United States and Canada .. 199,569 3,500 os 
on IRIE SF 461,568 483,052 233,893 
Belgium 21,245 30,341 64,496 
France op ea! ta ee 28,744 34,425 50,194 
ot. ne ka ea ae ee 55.521 74,081 42,901 
Norway and Sweden... .. 57,585 .. 48,7 ; 59,662 
JAAR 0s se oe 13,341 .. 17,953 3,570 


The finished iron and steel manufacturers sent last year from 
the Tees no less than 410,552 tons of their produce, as against 
354,658 tons in 1901. Of this 65,839 tons were forwarded to India, 
28,301 tons to Japan, 39,437 tons to South and Fast Africa, 15,837 
tons to Central and South America, 18,088 tons to Russia—chiefly 
Siberia, and 7227 tons to the United States of America, that to the 
last-named country being nearly all in the shape of half manu- 
factured steel. 

The activity in the steel rail trade is general, and the holidays at 
the rail mills have in consequence been short. Not only is the 
demand good for railway rails, but there is an increased business 
in tram rails, the manufacture of which has been entered upon 
extensively by the two rail-making firms on Teesside ; they are 
getting a good share of trade, and keep their mills fully going. 
The price of heavy stee] rails is firm at £5 10s. net at works. 

The plate and angle trades were probably never in a worse 
condition than is reported at present, and the likelihood of 
improvement is not encouraging. Producers have not been in a 
hurry to re-open their works after the holidays. A circular issued 
by the directors to the shareholders of the South Durham Steel and 
Iron Company, Limited, one of the leading North-country firms of 
plate makers, shows how severely the ‘‘ slump” in shipbuilding has 
affected the steel manufacturers. This firm in 1900 made profits 
equal to £125,834, and in 1901 to £105,680, and in each of these 
years paid the ordinary shareholders 10 per cent. dividend. They 
now inform the shareholders that, while the results of the working 
for the year 1902 may admit of the payment of the half-yearly 
dividend on the preference shares, after payment of the half- 
yearly debenture interest, the directors have decided that it will 
be judicious to wait until the auditors have completed their audit, 
when it is hoped that the accounts which will be submitted to the 
shareholders at the annual meeting at the end of next month may 
then justify the payment of the preference dividend for the half- 
year just ended. After that intimation the ordinary shareholders 
cannot look for any dividend at all ; and the prospect of improve- 
ment for the current year is not good. The price of steel ship 
plates is kept at £5 10s., of steel ship angles at £5 62. 3d., of iron 
ship plates at £6 5s., and of iron ship angles at £6 2s. 6d., all less 
24 per cent., but these figures are little better than nominal, for the 
shipbuilders cannot afford to pay them. At Sir Theodore Fry and 
Co.’s Risecar Rolling Mills, ‘Darlington, an old ‘‘two-high” 
rolling mill is being replaced by a modern ‘‘three-high ” mill, and 
on this account a portion of the works has been idle three weeks 
this Christmas, instead of the usual week. 

The business of the shipbuilders is complicated by labour 
troubles, and there is good reason to believe that a number of 
orders for new vessels have been lost owing to these difficulties. 
The joiners refuse to return to work, and there are several 
steamers still on the stocks which would have been completed if 
this dispute had not arisen. Several vessels have been sent over 
to the Continent to be completed. But the newest phase of the 
working man’s attitude is that if he cannot get full work he will 
refuse to work at all, preferring no loaf to three-quarters of one. 
At Messrs. Craggs’ shipyard at Middlesbrough the fitters were 
informed that the firm were unable, owing to the joiners’ strike, 
to employ them full time, but could, for a period, find enough to 
keep them going three-quarter time. The fitters, determined, how- 
ever, that they would only work full time or not at all, and thus 
they are now idle. The dispute with the joiners is undoubtedly 
having a serious effect upon the shipbuilding industry of the 
North-east Coast, with the exception of the Wear, which is not 
concerned in the dispute. 

It has been stated in the local Press that Sir Raylton Dixon and 
Co. were about to extend their shipyard at Middlesbrough by 
taking over the adjoining yard of Messrs. William Harkess and 
Sons, the latter firm seeking a location elsewhere on the river. 
While there have been some negotiations with this end in view, it 
may be reported that as yet nothing detinite has been done. 

The coal trade is showing very satisfactory features ; indeed it 
is years since it was so active in all its branches at this season as it 
now is, The steam coal trade is benefiting largely by the 
American demand, and has not felt the lull which generally 
fotlow's the closing of the Baltic trade. The prospects of a con- 
tinued good demand from America for North-country coal are con- 
sidered good, and the contracts already booked will ensure large 
exports thereto during this month and next. This is having its 
influence in stiffening the prices not only of coal] tut of coke. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a firmer tone in the Glasgow pig iron warrant 
market during the last few days, in consequence of the issue of the 
annual official statistics of the iron trade, which in their leading 
features are regarded as very satisfactory. The output of pig iron 
in Scotland during the past year shows an increase of 181,000 tons 
over that of 1901. The consumption of pig iron at home has been 
120,000 tons more than in the preceding year, of which 11,000 has 
taken place in foundries, and 109,000 in malleable iron and steel 
works, The shipments of Scotch pig iron show an increase of 
109,000 tons, upwards of 90,000 tons of which were sent abroad, 
and the rest coastwise. The stocks in makers’ yards have been 
reduced during the year 13,000 tons, and those in the Glasgow 
warrant stores show a reduction of fully 34,000 tons. The average 
number of furnaces in blast during the year was 84-35 per cent., 
compared with 80-7 in 1901, and the average output per furnace 
ner week was 296 tons, against 268 tons in the preceding year. 
he highest price of warrants was 54s. 8d., against Fes. 6d. in 1901, 
and the lowest price 48s. 10d., compared with 48s. 9d. The 
average price of G.M.B. warrants for the year was 54s. 6d., against 
53s. 94d. in 1901. 

The following are the official statistics for the year from 
December 31st, 1901, to December 31st, 1902 :— 








1902, 1901. Ine. Dec, 
Production as per makers’ returns.. 1,295,074 1,113,990 181,084 
Consumption—'n foundries .. .. 171,264 160,159 11,105 
In malleable and 
steel works.. .. 734,955 675,773 109,182 
956,219 885,982 120,287 

















Exports —Foreign Es 33 208,644 118,090 90,554 
Coastwise .. .. o- 171,958 148,020 18,933 
Railto England .. 6,161 6,337 
886,758 277,447 109,311 
Total consumption and exports .. 1,342,977 1,113,379 229,598 
Stocks as on December 3lst— 
mnal’s stores. . 24 035 58,324 84,289 
Makers’ yards . 63,319 76,933 13,614 
87,354 135,257 47,903 


The imports of English West Coast hematits into Scotland have 
amounted to about 126,500 tons, compared with 114,000 in 1901, 
and the imports of E:st Coast English iron, chiefly from Middles- 
brough, have been about 504,000 tons, comparec with 456,000 in 
the preceding year. The total imports from England are 630,500 
tons, against 570,000 in the preceding year, showing an increase of 
60,500 tons. 

The total consumption of pig iron in Scotland during the past 
year has amounted to 1,632,719 tons, compared with 1,458,932 in 
1901, showing an increase of 173,787 tons of the iron consumed in 
the past year in Scotland. Scotch iron accounts for 956,219 tons ; 
West Coast of England hematite, 126,500; Fast Coast English 
iron, 504,000; and Canadian iron, 46,000. There was used in 
Scotland 337,645 tons more iron than was produced by the 
Scottish furnaces, and it will thus be seen to how large an extent 
the iron trade of Scotland is dependent upon imports from the 
outside. Indeed, these figures do not tell the whole truth in this 
respect, for a very large proportion of the pig iron now made in 
Scotland is manufactured from imported ores. The greatest 
calamity, therefore, that could happen to the Scottish iron trade 
would be the imposition of fiscal arrangements which would inter- 
fere with our imports. 

The amount of foreign shipments of Scotch pig iron during the 
year was 208,644 tons, compared with 118,090 tons in the preceding 
year, showing an increase of 90,554 tons. The foreign exports 
were despatched approximately as shown by the following table, 
which gives the figures for 1902 and those for the five years 
immediately preceding, for the purpose of comparison :— 


1902. 1901. 1900. 1899. 1898. 1897. 

France .. 4814... 1,490... 9,661 .. 6,700 .. 5,134... 3,956 
Germany, Aus- 

tria, and Hol- 

land.. .. .. 10,945 .. 9,865 .. 56,722 .. 88,972 .. 33,216 .. 31,495 
Belgium. Den- 

mark. Sweden, 

and Norway .. 9,390 .. 2785 .. 12.080 .. 6605 .. 11.143 .. 6,959 
oo ae 360 .. 1,809 .. 1,367 .. 13,646 .. 18,257 .. 7,998 
Spain ani Pcr- 

tugal ao te ROW: COR. OU... 88... 2... Se 
Italy .. .. .. 11,795 .. 10,900 .. 14.438 .. 13,820 .. 14,457 .. 13,626 
United States of 

America .. .. 71,917 .. 2,905 .. 14,142 .. 6,270 .. 340 .. 691 
British North * 

America... .. 18,230... 4,480 9,280 .. 10817 .. 1,992 .. 2,500 
Australia, East 

Indies, China, ¥ 

Japan, &c. .. 34000 .. £8,942 .. 85,010 .. 25,973 .. 26,366 .. 31,794 


The outlook in the Scotch pig iron trade is fairly encouraging. 
It can scarcely be expected that the volume of trade will be so 
great in 1903 as it has been in the past year. There are various 
indications which go to show that some curtailment of business 
may be expected. In America, for instance, according to private 
advices to merchants here, the demand is likely to gradually fall 
away, owing to the expanding output in the States. There are 
indications also of some decrease in home requirements, owing to 
the quieter feeling that prevails in the shipbuilding trade. _ 

Negotiations are still proceeding with the object of effecting a 
combination of the malleable iron manufacturers in Lanarkshire, 
and there is now said to be rather more hope of this resulting in a 
final adjustment. : 

The coal trade has been necessarily quiet, cwing to the holidays. 
The pits have been closed, and business will not be general until 
next week. Prices of all sorts of coal are quiet, without 
alteration. 





WALES AND ADJOINING CCUNTIES., 
(From our own Correspondent.) 


THE stormy weather has told severely on the coal trade, inter- 
fering with tonnage coming in and affecting prices. Last week 
there was a slight recovery, and best steams were quoted up to 
14s. 9d. This week easier prices prevailed all round, and best 
were quoted at 14s. 3d. On Tuesday only thirteen cargoes were 
sent from Cardiff. 

The American trade continues to swell the coal exports from 
this port, its last total of 50,000 tons including about 15,000 for 
the States. Cardiff also continues its shipments to Boston, several 
going this week, and a few to Bombay and Capetown. In coal 
circles the coal question’ of South Africa is a subject of comment, 
and while it is admitted that, in time, exports of coal from Cardiff 
to that quarter would be lessened, some time must elapse. Large 
capital must be sunk. An important colliery in the Aberdare 
Valley is coming to the end of its lease ; to this I shall refer again. 
With regard to North’s Navigation Collieries, the last report is 
very satisfactory. A Bill has now been deposited to provide for 
an increase, and a re-arrangement of capital, from £450,,000 to 
£650,000. In the preamble of the Bill it isstated that the present 
value of the assets, after deducting debts and liabilities, exceeds 
by £300,000 the amount of paid-up capital. ' 

The colliers’ representatives continue to discuss the suggestions of 
the owners’ representatives. At a meeting last week, instead of the 
40 per cent. minimum first demanded, they offered to accept one of 
32} abovethe standard. Owners’ figures, it will be remembered, were 
164. On Tuesday there was a meeting of a sub-committee of the 
South Wales Federation at Cardiff, one important subject being 
the small coal question. It is now arranged that the Hetty men 
resume work. ‘Ihe New Tredegar notices are to be extended to 
the 3lst. With regard to the Abernant collieries, Sir William T. 
Lewis has made it a condition that the price of a certain seam 
should be settled, or the colliery stopped, and the men have 
agreed to accept 2s. 9d. per ton. With regard also to Lletty 
Shenkin, the screening difficulty there is also likely to be arranged. 
At the Black Vein, Nantyglo, sixty men are idle. In the anthra- 
cite district the strike at Glangarnant has been ended, and some 
minor ones referred to arbitration. 

The colliers’ representatives met again on Wednesday, and will 
now, it is understood, meet continually until terms are finally 
arranged. The discussion between owners and colliery representa- 
tives was proceeding at the time of my despatch. 

I referred last week to the harbour revenues at Swansea and 
Newport as affording excellent encouragement to the dock enter- 
prise at both places. Llanelly and Cardiff might have been added, 
and certainly Bristol, which tor the past year has a record import, 
showing an increase of 56,283 tons over the last record year, 1901. 
Foreign tonnage showed a falling off, but coastways was greatly 
improved. Bristol has now put on three new lines for the Atlantic 
a one for ths South African trades, 

In applying to the Merthyr Board of Guardians on Saturday for 
reduction in assessment for the Plymouth Company, the solicicor 
stated that the company is losing £23,000 per annum in carrying 
on the colliery. The Board reduced the assessment from £15,000 
to £8000, and the same day the colliers agreed to an alteration in 
the scale of wages. The coalfield has been worked for over a 
century, presumably not so vigorously in the days of Mr. Anthony 
Hill as in those of Mr. Fothergill ; but still, working is now more 
costly than in those past days. 

Iron and steel trades are healthy. . 

Some large despatches of rails may be expected in the next 
week or two, judging from the activity at leading works. The 
Ebbw Vale works have been particularly busy with importation of 
ore, strengthening the current statement in iron circles, which I 
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have not yet been able to get certified, that Messrs. Lysaght have 
placed a substantial order there of 300,000 tons of bars to run over 
the present year. This would mean, says an authority, good 
work at Ebbw Vale and at Newport, such a quantity necessitat- 
ing large and constant imports from Bilbao. If true, German bars 
will have been put out of joint. Newport sent last week 670 tons 
rails to Runcorn and Cardiff, 300 tons of galvanised iron to Cape- 
town, and this week over 5000 tons iron to Philadelphia. Swansea 
— pig iron largely chiefly from Whitehaven, and two 
rather unusual consignments came in of steel billets from Sweden, 
and steel scrap from Denmark. A certain degree of quietness 
marked proceedings on ‘Change, Swansea, this week, a full 
resumption of business not having yet taken place, but some 
topics discussed were of interest. The Midland works restart this 
week. Probably there will be another stoppage of the plate 
make next month. 

The Fishguard and Rosslare Railway and Harbours Bill proposes 
to empower the company to construct a bridge carrying its 
railway over the river Suir, to form a junction with the Waterford 
and Limerick branch of the Great Scuthern and Western Railway 
at Waterford. 

The opening of the South Wales direct line to London by the 
Great Western has now taken place as regards goods traffic, and 
later on in the year will include passengers. The benefit to the 
mineral traffic will be important, 

Ironmasters and coalowners who have been interested, but not 
active, spectators of the great conflict between the Taff Vale Rail- 
way and the Trades Union Society, admit now a sense of relief 
that labour antagonism will be confined to the interested parties, 
and coercion be at an end. Mr. Bell now states that no appeal 
against the decision is intended, unless others take action, in which 
case they might join. The costs are admitted to be £50,000, or 
about one-fifth of the funds. 

Welshmen are famous in their classification of incidents by 
threes—the ‘‘triadis.” In making Wales the trade union cockpit, 
they say the reverses have completed the list—first the seamen, 
then the engineers, and now the railwaymen. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THE holidays have naturally increased the quietness in the iron 
industry ; there was next to no inquiry coming forward in the 
different departments, and the tone all round was very dull. 

The Siegerland Pig Iron Convention has sold, according to the 
Cologne Gazette, 300 t. spiegeleisen to America, to be delivered in 
the present quarter. 

The production of pig iron in Germany, including Luxemburg, 
was, for November of last year, 730,928 t., of which 97,494 t. were 
forge pig and spiegeleisen, 26,624 t. Bessemer, 458,067 t. basic, 
and 148,743 t. foundry pig. Output in October last year was 
742,502 t.; in November, 1901, 627,356 t. were produced. From 
January lst to November 30th last year 7,648,665 t. were pro- 
duced, against 7,144,342 t. for the same period in 1901. 

From the German coal market satisfactory accounts have been 
received ; in Silesia and in Rheinland-Westphalia a strong demand 
was experienced for all descriptions of house coal. In coke less 
was done than before. 

Austro-Hungarian ironmasters are expecting the new year to 
bring an improvement to some branches at least, as several tender- 
ings for rather large supplies in engineering and ey egy 
requirements are holding out. The contracts for iron bridges an 
iron railings for the Lemberg-Sambor line, which is in course of 
construction, will soon be placed; the value of these orders is 
estimated to amount to 1,000,000 crowns. 

All sorts of house coal remain briskly called for in Austria- 
Hungary, and this makes up, in some measure, for the decrease 
in the requirements for sugar mills. In the Prague district quota- 
tions for pit coal have been slightly reduced—4 to 5 kreuzer—p.q., 
since January Ist. 

On the Belgian iron market the prices for finished iron are very 
depressed, which is owing to the keenness of German competition. 
Quotations for raw material are, on the other hand, tolerabiy 


rm. 
The coal market is strong in Belgium; also coke is briskly 
called for. 
Business transactions have been exceedingly limited in the 
French iron and steel trade, and the condition of prices was weak. 
The demand for coal, on the other hand, was animated ; the 
maximum quantity is being produced, and meets with ready con- 
sumption, and there is, naturally, much stiffness shown in prices. 
Looking back on the iron business in the year now past, which 
was very unsatisfactory on the whole, it appears that in Germany 
the machine industry was more depressed than any other branch 
of the iron trade. An annual account, presented to the Diisseldorf 
‘Change at ageneral meeting that was held a week before 
Christmas, states that the depression and dulness in the iron 
industry last year was due principally to the strong falling off in 
home demand. Inland consumption of iron per head of popula- 
tion was, for 1896, 90-1 kilos.; it rose, and was in 1900, 131-7 
kilos. ; in the year following a very strong decrease could be 
noticed, consumption per head being only 89-2 kilos., and for the 
first ten months of present year it was only 73-5 kilos. If, in spite 
of the marked decrease in home demand, German ironmasters 
have still been able to raise consumption in iron and steel in 1902, 
compared to 1901, this was due only to the fact that the iron and 
steel works have tried, by every possible means, to improve and 
increase the export trade, and they have been, on the whole, 
successful in their endeavours, for export in iron and steel, includ- 
ing machines, was, during the first ten months of last year, 
2,914,235 t., against 2,082,777 t. for thetirst ten months in 1901. 
At a recent general meeting of Lorraine ironworks the condition 
of the iron industry in that district was stated to show increasing 
weakness, and to be more unsettled than ever. The following 
rices have been nominally quoted in the past year, but producers 
ave willingly taken less if asked to, so these prices are hardly 
worth noting down :— 
Rheinland- Westphalia. 


End of 1902. End of 1901. End of 1900. 

p.t. p.t. p.t. 

M. M. M. 
Foundry pigs 65 65 to 66 102 
Bars .. .. 118to120 120 to 125 205 
Girders 105 120 140 
Sheets .. 125 to 130 100 185 to 190 
Steel rails 105 to 112 100 to 110 140 to 145 


In Austria-Hungary all branches of the irun industry have been 
in a lamentable state during the year now past. e bridge- 
building department has hardly ever before been so poorly occupied 
as in 1902; the prices obtainable were ridiculously low, hardly 
covering the costs of production. In the nail, screw, and rivet 
trade the falling off in demand last year, as compared to 1901, was 
about 40 per cent., and the number of men employed was 25 per 
cent. less than in the year 1901. Export could only be maintained 
with a loss to most producers ; but it was only the business done 
on foreign account, bowever unfavourable that might be, which 
enabled the works to keep up their reduced occupation. Russia, 
the principal consumer of Austrian scythes, has bought much less, 
mowing machines being more generally in use than formerly, 
especially in South-East Russia ; but to Italy and the East a fairly 
good export was done in scythes. Traction engines have been in 
tolerably strong request, and the good harvest has caused 
agricultural machines to be well inquired for. 

Last year’s trade on the Belgian iron market has also been ve 
strongly influenced by the general depression, and by the exceed- 
ingly keen ye prem of Germany ; but, in spite of this, a rise 
in the output of pig iron can be stated to have taken place, and 





the position at the end of the year may be considered, especially so 
far as steel is concerned, not unfavourable. Quotations at the end 
of last year, and in the two preceding years, were as under :— 


Francs Francs Francs 
per ton. per ton per ton, 
Luxemburg foundry pig, No. 3 58 to 60 54 to 56 
s, No. 2, forexport .. .. 128 to 125 122 to 128 140 to 150 
Girders, best sorts, forexport 130 to 132 100 to 105 140 to 150 


Also in France the iron and machine industry has been in any- 
thing but a favourable condition last year, which is shown by a 
decrease in the output of pig iron. Export was roy active, 
being, for the first ten months last year, in iron and iron articles, 
78-7 per cent. higher than during the same period in 1901, while 
import to France was 11-2 per cent. lower than during the first 
ten months in 1901. Prices have been about the same as in 1901, 
girders, free Paris, fetching 170f. p.t., against 175f. p.t. in 1901, 
and 180f. p.t. in 1900; merchant bars, No. 1, 160f. p.t., against 
160f. in 1901, and 170f, to 180f. p.t. in 1900. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, December 24th, 1902. 


THE recent purchase by the United States Steel Corporation of the 
Union Steel Company, ata price which made it very profitable to the 
stockholders to sell out, has naturally been followed by rumours of 
negotiations for the purchase of additional steel plants that are 
within the competitive area of the great Corporation. Among 
these plants the subject of rumour is the Jones and Laughlin, at 
Pittsburg; the Cambria Steel Company, 80 miles east; the 
Republic Iron and Steel Company, which owns about forty rolling 
mills throughout the United States. In addition to this isa rumour 
that the above Corporation has secured from the Northern Securi- 
ties Company a large block of valuable iron ore lands in Minnesota. 
This latter rumour has met with some contradiction. The pro- 
perty of the Union Steel Company will be paid for by pieces of 
paper representing forty-year 5 per cent. collateral trust bonds, 
the principal and interest of which are to be guaranteed by the 
United States Steel Corporation. Not a single share of this new 
Corporation will be placed upon the market. 

A number of Pittsburg capitalists are credited with the purpose 
of getting together, to establish another great independent plant, 
somewhat similar to that of the Union Steel Company. The 
rumour is too fresh to be investigated. The extraordinary require- 
ments that are now in sight for the next two years seem to warrant 
the further expansion of steel-making capacity. These rumours of 
expansion upon a scale of great magnitude come at a time when 
rumours are rife that producing capacity is now equal to demand. 
This is a matter of opinion. Notwithstanding the fact that we 
have imported a good deal of material abroad, our furnaces are as 
far behind on deliveries as ever. The secret of the whole matter 
is that the country is growing at a phenomenal rate, and the con- 
sumption of iron and steel is increasing faster than the extra- 
ordinary expansion of capacity. When attention is called to the 
danger of over-producing the reply is made that we can market 
our products abroad. When proof for ability in that is called for, 
the figures are furnished that show that material could be sold at 
a profit several dollars per ton lower than at present. The Union 
Steel Company just bought had plans laid that, if carried out, 
would have made it a most formidable competitor of the 
steel trust. It was a master stroke of the United States Steel 
Corporation to secure the control of it. 

The next important factor in the rail trade will be Vanderbilt's 
big rail mill at Buffalo, known as the Lackawanna Iron and Steel 
Company. This company can bring its ore on its own lines from 
its own mines in the Lake Superior district all the way by water, 
and make steel rails at as low, and possibly a lower, price than 
they can be made at the Carnegie plant. The present profit on 
steel rails is anywhere from 10 dols. to 14 dols. per ton, according 
to outside expert figuring, and this affords a wide margin for all 
manner of emergencies. 

The ‘‘beam pool,” which was organised originally by C. M. 
Schwab, has been renewed this year. Under its control beams 
have been held at 32 dols. per ton, but enormous quantities have 
been sold for early delivery at from 50 dols. to 60 dols. per ton. 
There has been an increase in beam-making capacity for the year 
to a limited extent, by additions to existing plants. 

The plate mills have been flooded with orders all the year, all 
the big and little plants are now congested with orders ; there is 
a pool of plate steel makers, and at their meeting held in the city 
last week the old arrangements were renewed, and notwithstand- 
ing the enormous demand and the opportunity of putting prices 
up to 42 dols. per ton, they have been kept at 32 dols. This price, 
of course, does not apply to those who apply for early delivery. 
The Pressed Steel Car Company, Pittsburg, consumed this year 
over 350,000 tons of plates furnished by the Carnegie Steel Com- 
pany, and the contracts to be placed for the coming year to be 
furnished by the same company will be something over 400,600 
tons. The only pronounced cut ia prices was in sheets, and was 
made by the America Sheet Steel There is no apparent 
obstacle now in the way, and there — to be assured pros- 
perity for several years to come in all branches of the iron and 
steel industry. 

New York, December 31st, 1902. 


A rather unusual activity unexpectedly developed itself within 
a few days in structural material and mer pig, resulting in 
the placing of a number of extensive orders at full prices. This 
activity will be continued during January, because of the anxiety 
of bridge builders to cover a number of large bridge-building 
contracts just closed with three or four large western railroad 
companies. The material is not to be delivered until after July. 
This action is taken to indicate that a similar course will be taken 
with all new work as fast as it comes in. An official of the 
American Bridge Company stated that the company was now 
in sight of a large amount of bridge work, which rail companies 
were anxious to place at once. This is explained by the fact that 
prices for the ensuing year have been fixed on structural material 
and plate. The mills are so far oversold that builders who want 
material find it necessary to hurry in theirordersnow. The above 
company states that bridge building will be prosecuted on a much 
larger scale than during this year. A good deal of stuff is now due, 
but owing to the coal strike it has not been made, and this is 
crowding out deliveries due in January and February. The mills 
are only gradually getting back to their normal capacity, and it will 
be some time before the full production will be turned out. The 
demand for iron and steel plate will be very active during the first 
two monthsoftheyear. Atpresent writing orders for about 8000 tons 
are in negotiation. It is difficult tosee how a number of new 
enterprises that will want plates and shapes will be supplied in 
time. 

The pig iron market as to foundry has temporarily weakened, 
and large lots have been bought for quick delivery. A great deal 
of iron is coming from abroad, and consumers on this side have 
about made up their minds to take advantage of present rates 
without further delay. The 2 ny exists here that English 
prices will likely move up a little within thirty days. In merchant 
pipe a spurt of demand developed a few days agofor western delivery. 
Domestic open-hearth billets range from 36 dols. to 39 dols, at mill. 
Foreign billets are quoted at 27-50 dols., and orders are going 
abroad this week at that price. The general tone of the market 
isstrong. A great many buyers, it now appears, have been holding 
back for several weeks, only to discover at the close of the yeara 
very strong condition. The opening month of the year will pro- 
bably_witness the placing of a large amount of business all the way 





from Bessemer pig and billets up to highly-finished material. In 














steel rails there is a renewal of inquiry, but very little business hs 


been placed fora week. The feature of the hour is the numbo; 
of new railroad enterprises appearing in the market which wil] 
want material of all kinds, All the steel and iron mills of Penn. 
sylvania are entering the new year with a big amount of work on 
hand, but many of them are still hampered by a lack of fuel, 

Another interesting feature of the market is the increase of 
inquiries for immediate deliveries. A very a number of small 
consumers are now asking for supplies during the next sixty days, 
Stocks of bars and sheets are light. Tubes are very active. Tho 
western agricultural interests have been small buyers for a few 
weeks, but they, like some others, have been waiting to see how 
things would turn out. 

The estimated shipments of Lake ore for the year foot up 
28,000,000 tons. A reduction of ore rates is anticipated for tho 
coming season. Recent reports from the Lake shipyards 
announce that much tonnage will be constructed this year, and 
that contracts for supplies will be placed before the end of 
January. The bar iron trade is much stronger than it usually is 
at the close of the year. Quotations for immediate delivery are 
still at the highest point. News from Alabama shows that cars 
are still scarce, and that a great deal of mill product is stil] 
awaiting rolling stock. The coke supply of North Alabama wil! 
be very greatly increased by the —s of spring. Coke makers 
are now taking contracts, and find no difficulty in selling all they 
can promise to deliver on their own terms, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market easier owing to want of ready tonnage, 
House coal quiet, the rough weather preventing arrivals. Exports 
for the week ending January 3rd :—Coal: Foreign, 33,594 tons; 
coastwise, 16,173 tons. Imports for the week ending January 
6th :—Iron ore, 6504 tons; steel bars, &c., 1945 tons; pig iron, 
500 tons ; scrap, 100 tons; pitwood, 4266 loads. 

Coal :—Best steam, 12s, 6d. to 13s.; seconds, 12s. to 12s, 3d.; 
house coal, best, 16s.; dock screenings, 8s.; colliery small, 7s, 
to7s.3d. Pig iron: Scotch warrants, 53s, 9d.; hematite warrants, 
58s. 6d., f.o.b,, Cumberland prompt; Middlesbrough, No. 3 
46s. 9}d. Iron ore: Rubio, 14s. 9d. to 15s.; Tafna, 15s.6d. Steel 
Rails, heavy sections, £5 10s.; light, ditto, £6 10s.; Bessemer 
steel tin-plate bars, £4 10s.; Teteens steel tin-plate bars, 
£4 12s. 6d.; all delivered in the district cash. Tin-plates: Besse. 
mer steel coke, lls, 9d. to 12s.; Siemens—coke nish —12s. to 
12s, 8d. Pitwood: 17s. 6d. to 17s, 9d., ex ship. London 
Exchange telegrams: Copper, £53 10s.; Straits tin, £125 10s, 


i] 








TRADE AND BUSINESS ANNOUNCEMENTS. 





Count Piunkett, F.S.A., has been appointed secretary of the 
Cork International Exhibition of 1903. 

THE new address of Pease’s Tubular Construction Syndicate, 
Limited, is Smithfield Works, Bank Top, Darlington. 

EpwarkD Woop AnD Co., Limited, have opened offices at 88, 
Cannon-street, London, E.C. 

Tue Corporation of Wrexham have appointed Mr. J. T. Eayrs, 
M. Inst. C.E., of Birmingham, to report and advise on the ques- 
tion of sewage disposal. 

WE are informed that Mr. Doré, who for the past seven years 
has been managing director of E. Humphries and Co., Limitcd, 
retired on December 31st upon the expiration of his term of office, 
and that, although not seeking re-election asa director, he remains 
ashareholder with a present considerable holding in the shares of 
the company. 

WE hear that on January 2nd there was a preliminary and 
informal opening of the Withington combined sewage pumping 
and refuse destruction plant. This comprises four centrifugal 
pumps and separate engines by Messrs. Tangye, of Birmingham ; 
sludge presses by Messrs. S. H. Johnson and Co., of London ; and 
a two-grate ‘‘Simplex” regenerative refuse destructor by 
Messrs. Meldrum, Brethers, Limited ; with two Lancashire boilers, 
27ft. by 7ft. 6in., for 160 lb. working pressure, All the steam for 
working the engines is supplied by the combustion of refuse only, 
the — being capable of destroying 60 tons per day of twenty- 
four hours. 








MACHINERY FOR SoutH Arrica. — Opinions markedly con- 
firmatory of the views which have been expressed by our Special 
Commissioner in his various recent letters from South Africa are 
those which have just been laid before the Birmingham Association 
of Mechanical Engineers by Mr. George Conaty, the manager of 
the City of Birmingham Tramways Company. Mr. Conaty was a 
member of the committee called together, under the auspices of 
the National Industrial Association, for the pui of considering 
the general trade with South Africa. The delegates, said Mr. 
Conaty, had done their work exceedingly wel], and the result of 
their labours ought materially to assist British manufacturers in 
their endeavours to secure and retain a strong hold upon a country 
which should be one of Great Britain’s most important markets. 
It will be remembered that the Special Commissioner of THE 
ENGINEER has laid a great deal of stress upon the necessity of 
careful packing. Mr. Conaty is equally in earnest on this point. 
Upon ° question of well-judged and adequate king, Mr. 
Conaty spoke, indeed, with considerahle emphasis, In connection 
with the exporting of machinery, the committee had pointed out 
that very few seemed able to grasp the fact that freight was 
charged on the space occupied, and not by weight. It followed 
that freight had to be san on a great deal of waste space, and 
with freight at about 1s. 3d. per cubic foot, this was a serious 
matter. Owing to bad packing, machinery often arrived at its 
destination in such a condition as inclined buyers to find some 
other firms to deal with. ‘‘ From one end of the South African 
market to the other,” declared Mr. Conaty, ‘‘ complaints are rife 
against the packing of the British manufacturer.” The same 
authority is evidently at one with our Commissioner upon the 
subject also ‘of standardisation. On this topic he said that, in 
the matter of tramway rails, which he sel as typical of other 
branches of engineering, the lack of agreement amongst engineers 
resulted in manufacturers being compelled to put on fancy prices, 
which make it impossible for them to compete with Germany, 
Belgium, and the United States. Many years ago Birmingham 
had recognised the advantage, and adopted standardisation and 
special machinery in its screw trade, and had never been beaten. 

ers of the Commissioner’s various letters will have noticed 
that, in his efforts to be scrupulously correct, he has not hesitated 
to tell British manufacturers of their shortcomings whenever these 
seemed likely to stimulate to needed improvement. He has 
adopted tne time-honoured advice, to ‘‘nothing extenuate nor 
aught set down in malice.” And this faithful method of dealing 
with commercial affairs is undoubtedly the right one, and is that 
which does most good to British engineers in the long run, how- 
ever — some of the home truths may gd to be at 
first. Mr. Conaty, we notice, adopts the same sensible aa 
regard to the need for further enterprise and adaptability if we 
are to maintain in South Africa, in the face of ever-increasing 
American and continental competition, the long lead which, as 





every one knows, we fortunately at present possess, 
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“THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent, 


4a” When inventions have been “ communicated" the 
name and address of the communicating party are 
printed in italics. 





22nd December, 1902. 


28,188. Trouser Support, M, Goldin and P, Glickman, 
London. 

98,189. CLroaing Pcacket Hogs, A. Nicholson and J. 
Hall, Manchester. 

28,190. Winpina Ewyoines, H. 
Germany. 

98,191, Fegpine Borris, H. B. Cooper and A. W. 
Shirley, London. 

28,192. or a Hoox, D. and M. H. H. Stretch, 
Live 

98,198, Wins RE-WINDING Macuings, T. and E. J. Harding, 

Manches' 

98,194. PaevENTING Cars S1pg-s.iprine, W. H, Mallock, 
London. 

28,195. Looms for Weavine, J. W. Carr, Manchester. 

28,196. HypRavLic PREssEs, F. Milan and J, Morton, 
Huddersfield. 

28, ier PropgLiine Suips, W. West, Roundhay, near 
Leeds. 

28,198, Bev Hook, T. Wright, Birmingham. 

a poo Launpry Ironina Macuings, W. A. Lees, 
Le 

98,200, GRAIN-CLEANING Macuines, C. E. Mumford, 
Bury St. Edmunds. 

98 201. Lock and Fasrewer for Draweas, F.. v. Dean, 
Belfast 

98,202. Tor Irnowtna Boots, W. and J. W. Oldershaw, 
Leicester. 

28,2038. Turnip Sowers, W. Saunderson, Glasgow. 

28 oot Frre-pars for Stgam Boicers, A. Gcmersall, 
Leeda. 

28,205. FIRe - EXTINGUISHING AppLIaANces, W. A. 
Marshall, Shipley, Yorks. 

28,206. Rotary ENotneg or Motor, W. Burkitt, Louth, 
Lines. 

28,207. Tarorts, J. O'B. Tandy and W. W. H. Warne- 
ford, Glasgow. 

28,208. AckTyLENg Gas Burners, G. M. Lauder, 
Glasgow. 

28,209. Cases for Packinc Borrizs, P. S. Brown, 
Glasgow. 

28,210 SPRAYING Water, A. Godfray, St. Andrew's, 
Guernse sey. 

a and Tgnonine Macuryg, I. Lightner 
on 

28,212. APPARATUS for Makino Gas, W. F. Steele, 
London. 

28,213, RECORDING TemprRatuRgs, H. T. Salisbury, 
London. 

28,214. Gas Mergers, H. H. Sprague, London. 

28,215. CoIN-FREED Apparatus, A. ©. Bushell, 
London. 

28,216. Conpiment Receprac.es, C. E. Long and J. C. 
Irvine, London. 

98,217. SLIDING Bots, C. E. Long and J. C. Irvine, 
London, 

28,218. Braces, A. Jagusch and E. Zippert, Schéne- 
berg, near Berlin. 

28, ve ees H. Lammel, E. Uhlig, and B. Lange, 


Stinnes, Barmen, 


Ber 

—. ‘Om Tuvomeatina Lamps, G. Stegmiiller, 

erlin. 

my Toy Wuistte and Rartriz, C. Wichelhoven, 
se! 

28,222. Rvo for Use as SuEEPIxa Baa, D. Jacoby, 
Berlin. 

28,223. Currine Hogs in Megrat, J. Robinson and J. 
King, London. 

28,224. AppLyinc Harr to Skins, F. C. Tussaud, 
London. 

28,225. BrnocuLaR TgeLEescopgs, C. P. Goerz, London. 

28, a Device for Surpgrneatine Water, P. Blanc, 


ondon. 
ait Boors, R. Schwarzwald and M. Urbahn, 


ndon. 
— Makino ARTIFICIAL TeEeTH Piartes, C. Zboril, 
London. 
28,229. Buoyant Sars, F. Honeck and R. H. Hopkins, 
mdon. 
yo Loaptne Sutps, F. Honeck and R. H. Hopkins, 


ion. 

28,231. Jormmmnc Ramroap Rats, E. G. Baker, 
London. 

28,282. Hottow Rops, F. Josserand and C. A. M. 
Jacquet, London. 

28,283. Typz-castiInc Macutneg, W. H. Lock and F. J. 
Wich, London. 

28,234. Spgep Inpicator, H. Hirst and O. Domon, 
London. 

28,235. MANUFACTURING MataL Caarys, 8S. Timings, 
Birmingham. 

— Removinec Part, C. Ellis, Boston, Mass., 


28,287. Om. Lamp Extixcuisugr, T. McDonough, 
ndon. 
— DF snruens IontTION Apparatus, E. Jahr, 
23,280. _ a of Bituiarp Cours, G. N. Aberneithie, 
London. ’ 
— Manvracturine MALLEABLEIRow, J. A. Hunter, 


on. 

28 241. PortaBie Fountains, M. Levy, London. 

28,242. Rerorsinc Water to Steam Borxers, E. Josse, 
London. 

28,243. Learaer Ovrgr Covsrs of Tires, T. H. 
Walker, J. A. Ellis, 8. C. Teacher, and C. Benson, 
London. 

28, ro aaa Apparatus, S. M. Barre, 


28, ew aaa: of Exprosives, C. E. Bichel, 
28, it Sarm for Screw Prorg.ixgrs, H. 8. Maxim, 


28,247. Macnuves for Fexzpivc Suxers of Parser, H. 
H. Lake. — (Bconomie Machine Company, United 
States, 

28,248, Exornegs, J. E. Sue, London. 

28,249. Parventinc WHeers of Venicies SLIPPING, 
Lo Brothers, Limited, and W. J. Affiech, 


28,250. PRosEcTILEs, H. Burrows, London. 
28,251. Distittine AmMoniacaL Liquors, T. and G. 


Wilton, London. 
28,252, Ventas ae and Reversine Gear, E. V. 
et, 


28, 258. ne Tires for Bicycies, J. T. Day, 


28, 254. _ Macutygs, J. C. Fell.—(The 
Union Typewriter Company, United States. 

28,255. RiTING Macuives, J. C. Fell.—(The 

: Union Typewriter Company, United States.) 

= TrEatinc Biast Furnace Siac, H. Passow, 


on. 

28, 257, Caszin Compounp, R. W. James.—(The Casein 
Company of America, United States ) 

oe Kine a Sarety Expiosive, C. J. Frank, 


28,259. ConpensER, W. May’ London. 

98, »260. Spzep Inpicator, H. W. Metcalfe, W. O. Smith, 
and @. K. B. Elphinstone, London. 

28, a for Convgyinc VeHIciEs, G. C. West, 


28,262. pace pd Gzaz, D. W. 
— R, Fitzgerald, H. Eltring- 
2, Raxcccarine Exxcrric Eneney, J. 8. Raworth, 
Hypr0-caRBon Pag we my p RA _ 
one! J. oun 4 WL , ee = 
, alts, J. G. F, Lund, le gd 
28,266. Lamps, T. L. Carbone, London. 





28,267. Cow1, J. J. Meagher, Londo: 

28,268, Ririz Sicuts, T. J. Britten, C. W. Abbott, and 
C. F. Kelly, London. 

28,269. Toys, F. Kuhlemann and Ungarische Gummi- 
waarenfabriks Actiengesellschaft, oo. = 

28,270. DiscHaRcinc WatzrR Pirgs, W. P. Thompson. 
“V ereinigte Maschinenfabrik Augsburg und Maschi- 
nenbaugesellschaft Niirnberg A.G., Germany.) 

28,271. Matrresses, H. Heal, London. 

28,272. Ovmnatixa Oars in Rowine Boats, F. G. Mutin, 
Lon: 

28,273. SusMARINE ToRPEDO Boats, L. Vucasinovich, 
London. 

28,274. Syruvoxs, G. Friedrich, London. 

28,275. Speep Inpicators, A. M. Clark.—(The Forskell 
Motor Company, United States.) 


28,276. Vatves, D. W. Dinneen and C. L. Cook, 
London. 

ag oh Sotuste Carpotic Acip, H. Rosemann, 
ndon, 


28,278. Enornes, A. D. Allen, London. 
28,279. Governors for Srzam Enoings, O. Hove, 


mdon. 

28,280. Fruz Expanpers, G. C. Marks.—(G. F. Ryan, 
United States.) 

28,281. — “Locks, J. A. Schlehr and W. Eicher, 
Londor 

28, a. Daawnns for Brys and Casryets, J. M. Wilson, 


25 28. ‘Bam Brakes for Venicies, C. W. Edwards, 
mdon. 
28,284. a PHOTOGRAPHIC Papers, M. Bauer, 


mn 

28,285. ‘Mera1220 Rar Fasteners, J. A. Boughton, 
London. 

28,286. Suprorts for Human Fart, J. and H. J. Pond 
and J. Walker, London. 

28,287. Encinzs, G. Pine, London. 

28,288. EvgcrricaL Resistance C 11s, H. P. Davis, 
London. 

28,289. Umprecias, A. A. Revel, London. 

sg ConverTiInc Copper Marrs, G. Mitchell, 

ni! 

28,291. Fi oat Devices for Boats, W. M. von Malein, 
London. 

28,292. Pexct, Sueatu, G. C. Geisler and A. T. M. 
Thomson, London. 

28,298. Forpinc Packixc Casss or Crarss, J. Sayer, 
London. 

28,294. WurprLe Treg, 8. Gilbert, London. 

28,295. Txa-pots, F. L. Wright, London. 

28,296. PREPARING AERATED Liquips, F. N. Mackay, 
London. 

28rd December, 1902. 


28,297. Trap for Catcainc Craps, C. Murray, St 
cor 8 

28,298. ELECTRO-SIGNALGRAPH, R. A. Loveland, South 
Croydon, Surrey. 

28,299. Tires, J. A. Mays, London. 

28,300. Water Wuert, C. A. Rollason, London. 

28,301. Haik OCvuRLeRs or Wavers, W. S. Gouty, 
Leicester. 

28,302. InveRNESS MacinTosues, J. Weinberg, Man- 
chest er. 

28,308. Exectric Lamp Support, T. Barton, Black- 
burn. 

28,304. Crrcurr Breakers, B. and E. Thomas, Man- 
chester. 

28,305. AtLoys, J. Newton and C. Billington, Stoke- 
on- nt. 

28, = ~ Snne Cases, W. Hartig, Melling, near 

ive! 

28,307. ome um Brakes for Veuicies, G. H. Pearson, 
Swindon. 

28,308. ADJUSTABLE FiREwoop Bunp.gR, H. Whitmore, 
Lincoln. 

28,309. E.ecrric Fans, G. Davis, London. 

28,810. Exrractine O11. from Sexps, E. Stephenson, 
iull. 

28,311. Sprywrnc Macuringry, L. Robinson and W. 
Walton, Bradford. 

28,312. Servietre Roves, H. B. Butterworth, Stoke- 
on-Trent. 

28,3138. Stup Cire and Scarr Suiipg, W. M. Milne, 
Aberdeen. 

28,314. Brampgep cr Kwyirrep Necxtrss, J. Hall, 
Manchester. 

28,315. PLairep or KyiTrep Braip Necxtizs, J. Hall, 
Manchester. 

28,316. Maxinc Woven Pire Fasrics, T. H. Barron. 
—(The Crompton and Knowles Loom Works, United 
States.) 

28,317. Prerpartxc and Curttrya Topacco, A. C. 
Churchman, London. 

28,818. Gas Burners and Mantes, G. 
Nuneaton. 

28,319. Frrruves for Incanpescent Licuts, G. Helps, 
Nuneaton. 

28,820. ConverTiING a Sincie PLovucH int» a Dounce 
em, E. Foster, Burscough Bridge, near Orms- 

irk. 

28,821. AmriaL Apparatus, G. W. Patterson, Fauld- 
house, Linlithgowshire. 

__ TeLerHone Excuance Workixo, B. 8. Cohen, 

ndon. 

28,323. Pockxer Kwivas, C. and G. B. Taylor, 
Birmingham. 

28,324. Lirgocuarp for Tramcars, T. Billington, 
Stoke-on-Trent. 

28,325. Ewotnes, A. Nicholson, Dublin. 

28,326. Skat Locks, W. Fairweather.—(J. Channon, New 
South Wales ) 

28,327. Seats, J. Ewart, Glasgow. 

28,328. Cyrciz, W. Fairweather.—(H. B. Ruggles, United 
States.) 

28,329. Draper, F. L. Reid, Scranton, Pennsylvania, 
United States. 

28,330. CuILpREN’s Cots, A. M. Bishop, Coundon, near 
‘Auckland. 

28,331. AppLiance for Uritistna Tings, W. Taylor, 

on. 

28,332. Firg-REesisTInc Construction, J. Fergusson, 
Carlisle. 

28,833. Suutries, A. G. Brookes.— (Northrop Loom Com- 
pany, United States.) 

28,334. PropeLtina Moror Veuicuzs, C. Crompton, 
London. 

28,335. Lusricatinc Wuegzs, G. L. Tuxford and T. C. 
Wild, London, 

28,336. Smoxine Pirz, W. B. MacNab, Birming 


Helps, 


ms 


om Sroprers for Borrizs, &., W. H. Beeching, 


ndon, 
28,355. Vices, E. E. Hanna, London. 
28,356. Cigar Howpgrs, E. Jordan and H. Raybould, 
ndon. 
28,857. Sparkisc Apparatus for ExrLosion ENcIngEs, 
A. van Altena, London. 
28,858. RoraRy Enornss, J. W. Pickel, London. 
28,359. Conveyors, C. W. Hunt, London. 
28,360. Securinc PaPER Corrixes in Boots, F. E. 
Blaisdell, London. 
28,361. IntgRwaL ComsBusTion Enoaines, 8. Schuyler 
H. 8. Bishop, London. 
28,362. DisrrisuTinc Manurgs, T. Ashley and Sons, 
Limited, and C. E. Chubb, London. 
28,368. Coxe Ovens, R. Brunck, London 
28,864. Sprmmnmsc Macuixes, R. W. Strehlenert, 


on, 

28,365. Macnines for Corxrxc Bortizs, P. Ronge, 
London, 

— Fittixc Bossiss, W. H. Smith and T. Cooper, 


mdon. 

28.367. CenrRIrucaL Pomps, W. and E. Allday.--(W. 
Hosken, Transvaal.) 

28,368. Mecuanism for Opgyinc and Ciosine Fan- 
Licuts, Tonks, Limited, W. H. Tonks, and W. 
Sparks, London. 

_, Corn-FREED Apparatus, 8. C. Holland, 

mdon. 

28,870. Wixp.asszs, G. Donkin, London. 

28,871. Tap, A. Hurst, London. 

28,372. Piayine Carns, H. P. Dobrée, London. 

28,373. Repropucers for PaonocrarHs, H. Mills, 
London. 

28,374. Cure for Usz with CoLiiery Tvss, G. Briggs, 
London. 

28,375. Garment Stirrevers, H. Feder, London. 

28,376. Provectitzs, J. R. Hoyle and A. Anderson, 
London. 

28,377. Pepats, A. Veigel, London. 

28,378. Pepat Brake for Motor Cycrxs, A. Veigel, 
London. 

28,879. WasHING Macuings, W. P. Thompson.—(F. D. 
Harding, 

28,380. Lockine DEvices for Erectric Lamps, J. Den- 
vers and T. McLeish, Liverpool. 

28,381. Toy Fioursgs, W. P. Thompson.—{(J. #. Nach- 
Solger, Germany.) 

28,382. Truss Grrpers, F. Visintini, Liverpool. 

28,388. Mergers for E.ecrric Batrerigs, A. C. Kelly, 
London. 

28,384. Wuzezs, F. H. Prinz, London. 

28,385. AtracHInc Hev_mets to Divine Dresses, R. H. 
Davis, London. 

28,386. ExcLosep Arc Lamps, T. Hamilton-Adams, 
London. 

28,387. Ore Potverisers, J. Thame and The Oliver 

Company, Limited, London. 

28,388. PoLVERISING or DISINTEGRATING MACHINES, 
J. Thame and The Oliver Mill Company, Limited, 
London. 

28,389. Corn-rregD Apparatus, W. A. and E. J. Parker, 





and M. C. Craig, London. 
28,390. Eyve-cuakD for AvuTomoBILIsts, V. Gauthier, 
mdon. 


28,891. AvuTomMaTic Fire - aLarMs, G. B. Bowell, 
London. 

28,392. Massacz Appiiances, L. Casper and The 
Hygeia Vibratory Company. London. 

28,393. BorrLe Sropprrs, W. 8S. Dorman, London. 

28,394. RarLway CarriaGE Covupiines, W. E. Crook, 
London. 

28.395. Dryinc ALconoLic So.utions, E. Passburg, 
London. 

28,396. Harpgninc of Cast Iron, W. Gilmour, A. 
Lindsay, C. A. Myers, and H. H. Bradfield, London. 

28,897. Papgr-cutrinc Apparatus, H. H. Lake.—(R. 
H. Wright, United States.) 

28.398. Sitot Switch Box Mecuanism, H. C, Stiff, 
London. 

28,399. Sprrit Lamps, E. Martin, London. 

28,400. Pneumatic Tire Inriators, A. J. Boult.—(P. 
Jacob, France.) 

28,401. Va.ves for Stgam Generators, R. H. Taylor, 
London. 

28,402. SMOKE-consUMING Fornaces, A. J. Boult.—(H. 
Pahr, Germany.) 

28,403. Etectric Coupiines, Sir D. L. Salomons, Bart., 
London. 

28,404. InrgRNaL ComBusTion Exctivegs, A. J. Boult.— 
(La Société BE. Chenard and H. Walcker, France.) 

28,405. PwgumaTic SEPARATORS, Walker and E. 
Newell and Co., Limited, London. 

28,406. Excines, A. J. Boult —(Ortenbach and Vogel, 


Germany.) 
28,407. Macutne for Wasuixc Puarses, J. Sruzar, 
London. 


28,408. Apparatus for CaRBURETTING, B. de Laitte, 
London. 

28,409. Fitter, A. Lyell, London. 

28,410. WaTERPROOFING Composition, G. F. Newman, 
London. 

28,411. Tars for Besr Barrets, J. Richter and O. 
Obstey. London. 

28,412. Devices for TRANSLATING Power, G. C. Marks. 
+The Marble-Swift Automobile Company, United 
States.) 

28,413. Paorocrapuic CopyInc Apparatus, Siemens 
Bros and Co.. Limited.—(Siemens and Halske Aktien- 
Gesaellschaft, Germany.) 

28,414. RecutaTion of Etectrric Morors. Vickers, 
Sons, and Maxim, Limited, and A. D. Williamson, 
London. 

28,415. Apparatus for REGULATING QuaLity of Com- 
BUSTIBLE Mixture in Enorngs, 0. Lindemann.—(Z. 
Korting, Germany.) 


24th December, 1902. 


28,416. Conrrotiinc Water Suppty, T. H. White and 
W. I. Lyon, West Croydon, Surrey. 

28,417. Recutatine Fur Suprry, T. H. White and 
. Lyon, West Croydon, Surrey. 

28, 418. Uriats, G. Oulton and C. Ablett, Liverpool 

28.419. ——* Naizs, H. W. Lancashire, Stock- 


, Hants. 

28,420. Cospuctrors’ Ticket Hoipgrs, A. A. Dixon, 
Birkenhead. 

basa Socket for Corrin Hanpixs, H. 8. Wigley, 





28,387. Constructine Trousers Pres:ers, T. P. Lay- 
cock, London. 

28,888. Muzs, J. W. Hardman, London. 

28,339. Raa Apparatus, R. W. Rollins, 


28,340. Swenon, C. A. Day.—(Lawrence Switch Company, 
Tailed States. ) 
28,341. Riva Track Motors and Veuicizs, C. T. 
Crowden, London. 
sg Teacuinc Sresrive of Suips, 8. C. Holland, 
mdon. 
28,348. Recutatinc Heatine Systems, C. G. Arm- 
strong, London. 
28, ae aggre Faprics in Postrion, P. J. Paynter, 
ndon. 
28,345. The Carver's Frienp, C. W. Doodson, Wilm- 
slow, Cheshire. 
28,346. Grain Conveyors, J. and F. H. Haviland, and 
x Farmer, Glasgow. 
ee A Dup.icate DELIVERY Form, E. Holmes, 
mdon. 
28,348. Roor Grazine, 8. Deards, London. 
=e. Apparatus for Szcurinc Typsz, J. Jones, 
01 


mn. 

28,350. Cizangrs for Borten Tuses, E. J. Hough, 
Lon on. 

28,351. An Ex.gcrricat Fire Catproy, H. Pierson, 
London. 

28,352. Muruop of Startine Motors, D. J. van Praag, 


London. 
28,858. ELecrrotysixc Processzs, J. Wetter.—(7The 


Blektrizitiite- Aktiengesellschaft vormals Schuckert and 
., Germany.) 





ay Bricks, G. H. Hebblethwaite, Halifax. 

28, 423. Parser, F. Hawke, London. 

28,424. Suarts, E. W. Moore, Birmingha‘ 2 

28,425. Wire Srrainer, W. R. White, — d, 
Haddingtonshire. 

28,426. Szats, E. Clarke, Manchester. 

28,427. Cyctz Sappigs, J. B. Brooks and J. Holt, 


am. 

28,428, BNICE Pore Rives, &c., J. Richards, 
Birmingham. 

28,499. ELecrric TROLLEY Cotiectors, E. W. Wynne, 
Live 

28,430. sale Paper Baas, F. Nusch.—(S. N. Wolff 
and Co., Germany. 

28,431. Ree. and Neepie Casz, E. W. Wynne, 
Liver 

28,432. and Suogs, A. Shaw, Halifax. 

28,483. MeraLiic Pacxrxa, A, Shaw, Halifax. 

28,484. Ro_uinG MiLis for HoLtow Artic es, O. Herr, 
Manchester. 

28,435. Bepsrzaps, 8. I. Whitfield, Birmingham. 

28,436, Atioys, J. Newton and 6. Billington, | Stoke- 
on-Trent. 

28,487. Pape for Hexts and Soxzs of Boors, D. A. Berry, 
Northampto 

28,488. Demee- -HOLE FLOWER Hotpsrs, H. 0. Burgess, 
Birmin gham. 

28,489. TORE or TgeRMInaL Fastentncs, H. Stone, 
Birmin ham. 

28,440." Wasuinc-up Macuing, W. N. Taylor, Ben 

Rhy. dding, near Leeds. 

28,441, = hae Brakes, J. Hurst and W. Rider, 
Sheffield. 





28,442. Tires, W. Rowbotham and W. A. Tant, 
Birmingham. 

28,448. Gairer, T. Frost and R. Leach, Leeds. 

28,444, STRAIGHT BAR Kittin MACBINES, A. Hickling, 
Nottingham. 

28,445. Brosags, W. H. Chanter, Bradford. 

28,446. Ou Cups, C. A. Matthews, Swindon. 

28,447. Evastic "ATTACHMENTS for Bracss, E. Liley, 
Cardiff. 

28,448. TeLErHoyEs, B. Brander, Birmingham. 

98,449. SappLe Tree Rerezase Bars, T. W. Nind, 
Birmingham. 

28,450. Moutps, E. 4. Marsh, Dover. 

98,451. Lappgrs, C. W. Garth, Manchester. 

28,452. Fetts used in Paper Makinc, A. Procop, 
Manchester. 

23.453. CLosinc RatLway Gartss, H. Siegmann, Paris, 
France. 

28,454. Lirggvoy Atracument, W. Fairweather.—(D. 
M. Macgregor, India.) 

28,455. EnaBLine CycLe CLutcHEes to Grip ForwarD 
and Backwarp, A. R. Turner, London. 

28,456. ScREWING Macutings, J. Mackie and R. Thirk, 
Belfast. 

28,457. ApMITTING WaTER into Hyprav ic Works, C. 
E. Livesay, London. 

28,458. SecurRinc Stoppers in Borriys, C. Chambers, 
Birmingham. 

98,459. Varyinc Diameter of Puuueys, G. C. Marks.— 
C. Monin, France.) 
3,460. AMBULANCE Cart, F. N. Baker and A. O. B. 
Wroughton, Glasgow. 

28.461. Ccoecunemes Apparatus, F. E. Whitham, 
London. 

28,462. Carpet WEAVING 
Birmingham. 

28.468. Suprportinc Gas Mantis, R. L. Sentinella, 
London. 

28,464. Fitters, F. R. Lipscombe, London. 

28,465. Braxes for Motor Cars, J. W. Pearson, 
London. 

28 466. Macutne for Cottinec Pencizs, F. E. V. Baines, 


Apparatvs, G. Barker, 


ndon. 
28,467. Tires for Cycies and Moror Cars, H. Spicer, 
ndon. 
28,468. Dust Preventer, J. J. Cunliffe and F. G. Gun- 
house, Blackburn. 
28,469. Topacco Pipg?, P. Mercier, London. 
28,470. MINIMISING EF: FEcts of EmoxkE, P. Mercier, 


ndon. 

28,471. Brake for CycLes and Motor Cars, R. H. Rains, 
Bolton. 

28.472. ReTarsinc Biapgs in Position, R. H. Rains, 
Bolton. 

28.473. CaRBURETTERS for Encings, W. T. Hickling, 

mdon. 

28,474. Conveyors, G. F. Zimmer, London. 

28,475. Locks, J. 8. Campbell, London. 

28.476. PRESERVE and PIcKLE Jars and Tins, D. Daw, 
London. 

28,477. WARNING BELL, N. M. Goculdas and K. 8. Irani, 
Manchester. 

28,478. Toys, D. Daw, London. 

28,479. Lamps, F. J. Gillibrand, Liverpool. 

28,480. Hgts of Boots, H. J. Bubb and J. H. Cox, 


gow. 
28,481. Manprits of PHonocrapus, F. J. M. Thcdy, 


London. 
28,482. CycLe VARIABLE-SPERED GEARING, F. Mitchell, 


London. 
28,4838. Mup Guarp for Hansom Cass, N. M. Hemming, 


mdaon, 

28,484. Faeprnc Paper to Macuines, F. W. Vickery, 
London. 

28,485. Rzautatina Exvecrric Crrcuits, H. Leitner 
and R. N. Lucas, Byfleet, Surrey. 

28,486. Execrric Switca, H. Leitner and R. N. Lucas, 
Byficet, Surrey. 

28,487. ConTROLLING Dynamos, H. Leitner and R. N. 
Lucas, Byfleet, Surrey. 

28,488. Hackiina Fiax, J. Mackie and G. Shaw, Bel- 
fast, Ireland. 

28,489. Wispow-FasTentna Devicr, E. Carrington, 
London. 

28,490. Game, W. J. Vivian, London. 

28,491. Excentrics, A. Headon, London. 

28,492. Masuracrurise Metac Opyacts, J. E. Bennett, 
Manchester. 

28,498. Sx.r-LicntiInc Gas Buryers, F. Stierli, 
Manchester. 

28,494. Cooxrxa Rances, G. G. Brodie and J. D. Prior, 
London. 

28,495. Stag Tones, W. U. Jackson and F. H. Lloyd, 
London. 

28,496. Statement or Invorce Forms, A. Campbell, 
London, 

28,497. TRANSMITTING ARTICLES by Post, A. Campbell, 
London. 

28,498. Resitrent Stegst Sprine Tire, H. C. Haas, 
London. 

28,499. Empossinc Sueetr Meta Goops, J. Wilden, 
London. 

28,500. Stgam Pirrs, J. Wetter.—(H. Kempchen, Ger- 
many.) 

28,501. Provers for HavLtace Porpossgs, L. E. Wills, 
London. 

28,502. Manuracture of Rresons, J. E. Hermes.—~ 
(Krahnen and Gobbers mit beschriinkter Hastung, Ger- 
many.) 

28,503. STEREO Printine Frames, W. Rice, London. 

28,504. ‘‘Loop” for Cyctz Prrrormances, H. Birk- 
beck.—(C. L. Hagen, United States.) 

28,505. Locxrne Devicr, W. Holbrook and £. A. Fuller, 
London. 

28,506. Liquip Hyprocarson Burners, T. Burrows, 


on. 
28,507. ATracument for Cycites, R. A. Snelgrove, 
London. 
—_— ArracuMENt for Cycies, R. A. Snelgrove, 
ndon. 
28,509. ELEcTRO-maGNETIC Sicnats, H. H. Lake.—(J. 
8. Stone, United States.) 
28,510. Erecrric Troitigy Poxss, C. R. F. and R. J. 
Hommel, London. 
28,511. Fitter for Boors, J. G. Arlidge and I. Ross, 
Ketterin ing. 
28,512. Expanpers for Texte Macuinss, W. H, 
Harrap and W. H. Cottom, London. 
28,513. Fastentnc Bettina, A. R. Taylor and G. A. 
Tee, London. 
28,514. Tires for Waests of Venicizs, C. Jenatzy, 
London. 
28,515. Wrretess Te.txcrapHy, H. H. Lake.—(J. 8. 
Stone, United States.) 
28,516. Meruop of Dgoporisine Nararna, E. Lendero, 
London. 
28,517. PortasLe Borer Furnaces, E. Lecouffe, 
mdon. 
28,518, ae Ho.tpers, H. Hirst and V. Zingler, 
ni 
28,519. os MINATED Sion, A. F, Spooner.—(A. Janvier, 
France. 
28,520. Tarorts, A. F. Spooner.—(P. Lange, Ger- 


many. 
28,521. Wimetess Tetecrapny, H. H. Lake.—(/. &. 
Stone, United States.) 
28,522. Pwgumatic Tings, H. J. Haddan.—(J/. Lacroix, 


France.) 

28,523. Exgecrrica, Accumu.ators, H. J. Haddan. 
~ (Socié té Francaise d’ Accumulateur Tudo, France.) 

28,524. MintaTurE Tarogts, C. J. McCran, London. 

28,575. Dust Carrs, D. Weissfloch, London. 

28, 526. Wispows, I. Wrublewski, London. 

28,527. Di DIsPLAYING ADVERTISEMENTS, W. Gair, jun., 

on 

28,528, Rouans of Carpine Macaryes, E. Thielmann, 
London. 

28,529. Stoves, D. Lamond, London. 

28, 580. Gas Expiosion Morors, F. 
London. 

28,531, SHarT-conNECTING GEAR of Motors, F. Charron, 


Charron, 


ondon. 
28 ro Feepinc Grates with Coar, B. J. Corder, 
ndon, 
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28,583. Cooxine and Hgatine Davics, R. Nicholls, 

London. 
4 CovupLinc AGRICULTURAL Macurngs, J. Y. 
Johnson.—(Société Anonyme d’ Etude et d’ Exploitation 
des brevets André Castelin pour Machines Agricoles 
Automobiles, France.) 

28,535. Friction Coupiines, A. Hérisson, London. 

28,536. Maxine Carrrincge Boxes, L. Bernhuber, 
London. 

28,5387. Stereoscopic Picrurgs, M. and H. Dickinson, 
London. 

28,588. Fasric, C. A. Zickmantel, London. 

— ELECTRO-MAGNETs and ARMATURES, A. Favarger, 

ondon. 

28,540. CenTRIFUGAL CREAM Separator, A. Halemeier, 
London. 

28 541. Fruter Biocks, J, W. Mackenzie.—(4. Derijs, 
Germany.) 

28,542. Maxinc Merat Comps, P. P. J. Malard, 
Londen. : 

28,543. Maxtxc ALBuMINoIp Susstances, E. Donard 
and H. Labbe, London. 

28,544. Brazoxa Composition, A. and J. G. Campbell, 
London. 

28,545. Construction of Sprayer, R. H. Reeves, 
London. 

28,546. Sewer Manwougs and Suarts, R. H. Reeves, 
London. 

28,547. Device for Distnrectine Sewace, R. H. Reeves, 
London. 

28,548. Pumprne Apparatus, R. H. Reeves, London. 

28,549. TeLecrapn Systems, H. H. Lake.—(J. 8. Stone, 
United States.) 

28,550. Tetecrapa Systems, H. H. Lake.—(J/. S. Stone, 
Onited States.) 

28,551. Exgcrric Oscrt~ators, H. H. Lake.—(J. S. 
Stone, United States.) 

28,552. Exrectric Oscituators, H. H. Lake.—{J/J. S. 
Stone, United States ) 

28,553. Bausa»nc Macurygs, D. J. Oran, London. 

28,554. Mecaantcat Toys, W. P. Thompson.—(Bech- 
mann and Ullmann, Germany.) 

28,555. Bacon-stictinc Macuing, W. Evans and G. E. 
Jones, Liverpool. 

28,556. HanpD-wWHEELSs, H. A. White, London. 

28,557. ADVERTISING Devices, J. R. ne, London. 

28,558. INTERNAL ComBUSTION Enoing, H. Lepape, 

is, France. 

28,559. CarsuretTrTers, J. T. Pickering, London. 

28,560. VaLves, A. J. Boult.—(F. W. K. Schulze, Ger- 
many.) 

£8,561. PrepaRtna Carponic Acrp Batus, A. Kopp, 

mdon. 

28,562. Game, R. Houben, London. 

28.563. INCANDESCENT BuryeERs, A. J. Boult.—(C. 
Hubert, United States ) 

28,564. Preventine Dygsturrs BLEEpinc, 0. Imray.— 
(Farbwerke vormale Meister, Lucius and Briining, 
Germany.) 

28,565. HypRavLic Prescss, C. D. Abel.—(Hamel and 
Luea, Germany.) 

—< ey Heaprests of Coucugs, J. Osborne, 

istol. 


27th December, 1902. 


28 567. ARTIFICIAL GUTTA-PERCHA, J. B. Scammell and 
E. A. Muskett, London. 

28,568. Cyc_e Brakes, A. A. Wade, Leeds. 

28,569. Maxine WINDMILLS, E. and E. P. Thomas, 
Worcester. 

28,570. Coats, R. D. Cohen, Manchester. 

28,571. Harr Couriers, E. Marshall, Halifax. 

28.572. Pristine for the Biixp, J. W. M’Laren, 
Glasgow. 

28,573. Boots for FootraLt, T. Cooke, Abersychan, 


Mon. 
28,574. Gotr Batts, A. Paterson, Glasgow. 
28.575. ComBINATION CaMERA Sips, T. Robertson, 


Glasgow. 
28.576. a Cans, A. A. Brown, Rutherglen, County 


28,577. StgeRinc Locks, W. Radford and W. T. Fisher, 
Coventry. 

28.578. Brake Connections for Cycies, The Albert 
Eadie Chain Company, Limited, and D. W. Bassett, 
Birmingham. 

28,579. Torsings, C. H. Schill and W. G. Primrose, 
Manchester. 

28,580. Parss Pirates, J. Evans, Manchester. 

28,581. Looms for Wravinc, J. W. Carr and The 
Lancashire Automatic Loom (Crossley’s Patent), 
Manchester. 

28,582. Pouttry Ferper, A. Walker, Heston-Hounslow, 
Middlesex. 

28,5838. Fomtcati~sa Papsr, A. Walker, 
Hounslow, Middlesex. 

28,584. UNPUNCTURABLE PNEuMAT:c Tiss, E. B. Killen, 
Belfast. 

28,585. WorxmeEn’s Tin Bottizs, T. Brown, Newcastle- 
upon-Tyne. 

28,586. ELecrric Motor Swircs, G. H. Whittingham, 
London. 

28,587. COLLAPSIBLE 


Heston- 


TaBLes, A. E. Tavendale, 
Glasgow. 

28,588. MacneTic Brake. W. Thomson and Kelvin 
and J. White, Limited, Glasgow. 

28,589. Rotary Excuygs and Pomps, G. J. C. Parker, 
Bradford. 

28,590. Cot Bottoms, J. E. Hoskir.s, Birmingham. 

28,591. PREPAYMENT DELIVERY Macaing, H. K. Cottrell, 
Birmingham. 

28,592. Rattway Caartrs, W. Clewes, Stoke-on-Trent 

28,593. Excine Povcey, J. W. Faulkner, jun , and G. 
T. Hilton, Rugby. ; 

28,594. RoiierR, A. Toyler, jun., and T. H. Kingscote, 
Manchester. 

28,595. Poriryine Acips, W. P. Thompson.—(G. Glock, 
Germany.) 

28,596. Loapinec Coat, W. P. Thompson.(W. P. 
Davis, Natal.) 

28,597, ADJUSTABLE TRAMCAR Covers, B. Magrini, 
Liverpool. 

28 598. Cottar Stirreners, E. Klein, Barmen, Ger- 
many. 

28,599. EvaporaTine Brings, E. W. Kauffmann, Bar- 
men, Germany. 

28,600. EvsporaTina Barnes, E. W. Kauffmarn, Bar- 
men, Germany. 

28,601. Reets for Carryinc Rissons, A. Burgon, 
Manchester. 

28,602 IsTerNaL Compcstion E-cinge, J. Grove, 
Birmingham. 

28 603. Le1TER-Box, A. K. Burrows and G. Smart, 
Leeds. 

28,604 Sram and Samixe VesseLts, W. Matheson, 
Hebburn on-Tyne. : 

28.605. Sorpsr for Jomine ALUmrmivum, C. M’Arthur, 
Aberdeen. 2 

28,606. Carryisc CartTripces, H. 8. Watkins, 
Swansea. 

28,607. OverLap Hex, W. Mulvenny, Glasgow. 

28,608. Lusricatixe Devicg, H. Smithand F. Lobnitz 
Keighley. 

28,609. Loom Motions, A. Smith and C. Hudson, 
Keighley. 

28 6.0. MetHop of Uttiistnc the Trips, W. Tayior, 
London. 

28,611. TurNise Over Leaves of Music, T. Wright, 
Northampton. 

28 612. Cycte Brake Mecuanikm, G. E. Brunett, 
Croydon, Surrey. 

28,618. Furnaces for Hgatrxc Iron and Sreg., G. 
Garrett, Glasgow. ; 

28,614. Removine Tar from Gas, G. T. Beilby and G. 
Christison, Glasgow. 

28,615. PAPERHANGERS’ Paste Boarp, F. C. Curson, 
Newcastle-on- e. 

28,616. STENCILLING Processs, G. A. F. Trambard and 
C. Blain, Neuilly-sur-Seine, France. 

28,617. Srenciis, A. C. Thornson, Glasgow. 

28,618. HyprocaRBon Burners, J. M, McMurtrie, 
Glasgow, “. ; 








28,619. Papgr Cups. J. Dickson and H. Rossell and 
Co., Limited, Sheffield. 

28,620. Trouser Stretcuers, A B. Walter, Dresden, 
Germany. 

28,621. RENDERING PUTREFACTION Propucts Innocuovs, 
W. Zalarski, Glasgow. 

28,622. Hoorpaps for Horssgs, J. Stark, Manchester, 

28,623. Construction of CxriLines, F. Schweitzer, 
Dusseldorf, Germany. 

28,624. Cautcurs, O. Kerr, London. 

28,625. Boots, A. Briggs, London. 

28,626. FasTENER for WINDOW-8ASHES, A. E. Appleton, 
London. 

28,627. Insers for CeNTRIFUGAL SEPARATOR Drums, A. 
T. Salenius, London. 

28,628. Hotper fur Prencis, B. Schmitz, Cologne, 
Germany. 

28,629. PUNKAH-OPERATING MacHIneRry, A. H. Abbott, 
Live le 

28,680. Frrecicuters, A. J. Robertson, Manchester. 

28,631. Rasptr Snare, J. Rowe and N. Hartnoll- 
Parker, Barnstable, Devon. 

28 632. Brakes for Ve.ocipeprs, H. C. Richards, 
Bristol. 

28,683. Apparatus for Exciuptne Rats from Surps, F. 
W. B. Lehmann, H. Knowles, and A. E. Brayshay, 
London. 

— Seats and Sroots for Ourpoor Uss, J. Trippett, 

effield. 

28 635. MuttipLe Spanner, A. M. R. le Mesurier, 
London. 

28,636. Vatve Gear for Stgam Encrinegs, A. E. Leader, 


mdon. 

28 637. Apparatus for Castine Incots, W. Ivanoff, 
London. 

28,638. ConDENSATION Propucts, O. Silberrad, London. 

28,639. Conngctixc CouLTers of PLoucus to Beams, 
W. R. Allen, London. 

28,640. MANUFACTURING a SrBstTiturTs for GUTTA-PERCHA, 
C. D. Abel.—(Siemens and Halse Aktien Gesellschaft, 
Germany.) 

28,641. Inpicatinc Scrrace Gavucr, W. H. Reisner, 
London. 

28,642. Jury Sreerine Tack.g for Sutps, T. T. Hughes, 
London. 

28,648. OverHEAD E.ecrric Trotugy Heaps, F. Ken- 
nington and D. L. Fawcett, London. 

28,644. Typewritine Macuinsgs, J. C. Fell.—(The Union 
Typewriter Company, United States ) 

28,645. Macuine for Makune Sweat Banps, L. Bulasky, 
London. 

28,646. Fasrics CoLtourep with Ixpico, J. Ribbert, 
London. 


29th December, 1902. 


28,647. A Naw Compounp Vernier, T. W. Vipond, 
Durham. 

— Fuet Briquetrss, J. Ewing and J. J. Metge, 

ive - 

28,649. Drawine Wires, D. 8. Birrell, 8S. Taylor, and A. 
Rathbone, Liverpool. 

28,650. Stoprrnc Enoines, J. Ellison, Starbeck, near 
Harrogate. 

28 651, Cuarorne Buast Furnaces, J. J. Burton and 
The Cargo Fleet Iron Company, Limited, Stockton- 
on-Tees. 

28,652. TaBte Briviarps, E., G. W., and F. Meredith, 
Manchester. 

28,653. LiquiD-DISTRIBUTIUG ApPaRaTuS, S. H. Adams, 
Harrogate. 

28,654, ConTRoLLinc ELectric CuRREnts, J. Atkinson, 
Stockport. 

28,655. Cyvciz Crank, J. C. Sharples and 8. E. Eachus, 
Ashton, near Preston. 

28,656. Preventine the Forminc of Mcp in Sri ests, 
F. Buttner, Paris. 

28,657. Bricks, M. Taylor, Glas zew. 

28,658. WATER-TIGHT Bui KHEAD Doors, A. Robertson, 
Glasgow. 

28,659. Foot Protector for Anima.s, C. W. Herbert, 
Leicester. 

28,660. Winpow Fasteners, H. Wright, Kendal. 

28,661. Kees, R. Thompson, Gateshead. 

28,662. WaTER-HEATING ApPpaRaTus, C. Newton, Man- 
chester. 

28,663. Winpow Locks, J. Jolly, Dundee. 

23,664. WinpOW-OPERATING Davices, A. K. Lovell, 
London. 

28.665. Macuinges for Maxine Screws, F. Curtis, 
London. 

28,666. Retort Setrines, H. T. and A. J. Harwood, 
London. 

28,667. Etectrric Transmission of Enrercy, L. H. 
Walter, Cambridge. 

28,668. Fittincs for Sweermnc Rops, C. E. Price 
London. 

28.669. Apparatus for TgeLepHonss, C. 8S. P. Mellor 
London. 

28,670. WueEts W. O. Aves, London. 

28,671. Apparatus for PropELLiInG Suips, G. A. Queise, 


London. 

28,672. Beek BarrRev Vent, E. Jex and H. Panyard, 
London. 

28,673. BeLL-acTUATING MecuaniM, C. W. Chilversa, 
Lon 

28,674. 
London. 

28,675. Sicut-arsusTIsG Gear for Orpnanceg, H. H. 
Grenfell, London. 

28,676. Mgans for Cuarocinc Sg.tzocengs, J. K. 
Turajski, London. 

28,677. Rarpway CaRrisce Covup.tses, 8. D. Barnett 
London. 

Pes Macurngs for Recorp1no T mk, A. W. Southey, 


on. 
Covers for Stgam Generators, J. McTulloch, 


28,679. ARTIFICIAL Brxpina MarTeERIzs, C. G. Laidet, 
London. 

28,680. Ropper Battoons, V. F. Feeny.—(The Rubber 
Balloon Company, United States.) 

28,681. Draw Grae and Burrino Apparatus, J. H. 
McCormick, London. 

28,682. Srram Generators, A. Shiels. London. 

28,683. Hopper Baroxs, W. Brown, London. 

28,684. -Mixinc Macuings, T. and J. R. Torrance, 
London. 

28,685. MeraLiic Sczepgr, W. M. Gilpin, Kingston- 
on-Thames. 

28,686. Mow1ne Macutyer, R. L. Johnson, Kingstor- 

* on Thames. 

28,687. Corron Comprrs, A. C. Arey, jun, ard La F. 
Hannas, London. 

28,688: Scrmscep Mosicat InstRcmENTs, G. H. Blair, 
London, 

Fag et Incanpescent Gas Lamps, W. J. Schmitz, 


mdon. 
gee Storninc Wearixe Appargl, 8. L. McMillan, 
ndon. 
28,691. Automatic Door-cLosinc Drvicr, G. E. Kub- 
ligk, London 
28,692. Rippon Co1tTers, F. D. Scott, London. 
28,693. Cas Cpeck for ReoisTerinG BiLiarps, T. 
Bell and J. Robinson, London. 
28.694. Ci.za.inG Fipeous MaTERial, W. A. and A. M. 
Shelly, London 
5. Gas-LicHTING Burners, A. W. Onslow, 
London. 
28,696. Freep Apparatus for Rotiinc Mutts, M. 
Mannesmann, London. 
28,697. Macuing for Removixe 81a, A. G. Bloxom.— 
(Firma-Press-und Walzwerk-Aktien-Gesellschaft, Ger- 


many.) 
28,698. Vatves for Orpwanceg, C. D. Abel.—(Rheinische 
Metallwaren und Maschinenfabrik, Germany.) 
28,699. Topacco Prpgs, F. Calderwood, London. 
28,700. Fine Extrncuisuers, B. S. Buckland, London. 
28,701. PostaL Wrappers, &c., M. L. Hinchman, 


n. 
28,702. Fioor Cramp, W. Hoekstra, London. 
28,708. Hee. Prates, C. E. McKenna, London. 
28,704. Apsustinc the Wires in Sionats, W. Idle, 


don. 
28,796. Hotpinc Suzxrs of PargR tTocETuER, R, G. 
hitlock, London, : frees 





28.706. RatLway SGvVALLING Apparatus, J. P. 

O’Donnell.—(F. L. Dodgson, United States ) 

28,707. Fisup Guns, E. K. Rothe, London. 

28,71 lor ARTILLERY Prossctives, C. Biiker, 
Lond 

28,709. 


mdon. . 
28,710. STENOGRAPHIC TYPEWRITING MacuINEs, P, A. 


Voget, London. 
28,711. Hanpixs for Surcicat InerRuMENts, M. Liese, 


on. 
MANUFACTURING Paper with Fasric, G. Tiirk, 


ndon. 
28,712, CARBURETTERS, W. P. Thompson.— (J. BE. Saint- 


Denis, France. 
28,713. Arn BaLLoons, E. Unge, London. 
28,714 Car Coupuers, M.S. Evans, C. W. Layman, 
A. Mueller, D. Arthaud, and J. W. Wever, Liverpool. 
28,715. Horprer for Suavina Mirrors, F. Weintraud, 


ndon. 
28,716. Rotter Mitts, W. L. Wise.—(@. Biikler, 
Switzerland.) 


W. Fischer, London. 

28.718. METaLLIc Matrix, W. C. Lyon, London. 

28,719. Piston Packrna, R. Allen, London, 

28,720. CoIn-FREED Gas Merers, G. Carter and W. C. 
Parkinson, London. 

28,721. Foroinc Hanp Recx Driwis, J. Lorraine, 
London. 
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28,722. Turping Exuavust SiLencer, P. Noble, 
Swindon. 

28,723. Manuracture of Carpets, J. L. Adams, 
Kidderminster. 

28,724. Furv, E. Eaton, Hulme, Cheshire. 

28,725. SeLr-ExTINGuIsHING Lamps, 8. R. Armitage and 
J. Ainsworth, Manchester. 

28.726. Li1HOGRAPHIC PRINTING APPARATUS, R J. White, 
London. 

28,727. Sappixs for Cyvcies, J. Fletcher, Liverpool. 

28,728. Sarety Devices for Ececraicity Systems, G. 
McGregor, Halifax. 
28,729. OpsERVATION Domes for ScBMARINE Boars, 8. 
Lake, Manchester. 
28,730. Lirtine Pokers 
Rushton, Manchester. 

28,731. Conpuirs for Exvectric CaBigs, W. Oates, 
Halifax. 

28,732. Grinpinc Macuines, W. H. Dorman and Co., 
Limited, and W. H. Dorman, Stafford. 

28,738. Crcargetre Hotpers, W. Burns, Glasgow. 

28,734. RecgNERATOR Furnace, W. F. Mason, Man- 
chester. 

28,735. SELF-FoLDING Stati, F. A. and F. Wilkins, 
Liverpool. 

28.736. IncanpgscentT Evecrric Lamps, P. Kennedy, 
Wolverhampton. 

28,737. CaLtcuLamNea Macuings, W. Fairweather.— 
(Shattuck Manufacturing Company, United States.) 

28,788. CaLcuLcaTisaG Macutne, W. Fairweather.— 
(Shattuck Manufacturing Company, United States.) 

28.739. Rotter Beanrines for Cars, J. E. Nere od, 

lasgow. 

28,740. Wravixe Looms, E. Heyworth and W. Smit: 
and Brothers. Liniited, Manchester. 

28,741. Seats, J. Sharples and T. 8. Worsley, Man- 
chester. 

28,742. Apparatus for Sprayinc Warer, G. A. 
Humphries, Birmingham. 

28,743. PowgR-PROPELLED VeEHICLEs, F. W. Lan- 
chester. Birmingham. 

28,744. Erneric Tetecrapuy, W. Jamieson and The 
Wireless Electric Syndicate, Limited, Glasgow. 

28,745. Srraeer Apvertisine, W. J. and E. E. Hawkins, 
Manchester. 

28,746. Transmission of EvectricaL”Eygroey, H. 
Goddar¢, Helsby, near Warrington. 

28,747. Means for Travettinc on Water, P. F. 
Macca'lum, Helensburgh, Dumbartonshire. 

28.748. Countinc Macning, A. Mercer and Meters, 
Limited, Manchester. 

28 749. Recorpine IvstruMentTs, T. G. Murday, 
Gateshead. 

28,750. Gotr Baus, W. H. and H. Southon, London. 

28,751. O entra Wispow Sasues, Gi. C. Brown, 
Glasgow. 

28752. Automatic VaLve fur Air, D. Dunwoodie, 
Airdrie. 

28,753 Grainpinac Mitt, H. Mereb:iker, Cologne, 
Germany. 

28,754. Rack for Dryinc C.otnes, G Bauer, Cologne, 
Germany. 

28,755. CLosget Firusnixe Task, A Koch, Cologne, 
Germany. 

28,756. Furnaces, R. Kerr, Glasgow. 

28.757. Spsrk and Soot Argrsster, H. W. Hepburn 

iverpool. 

28,758. Rove S zt Measure, E. A. and F. W. Peach 
Birmircgham. 

28.759. Beet-cuTtixc Macning, C. Muck, Charlotten- 
burg. Germany. 
28,760. Pa*SENGER, 

London. 
23,761. Moron Degspatcu Boxes, R. T. Piscicelli, 
London. 
28 762. Stonat Systems, A. J. Boult —-(S. W. Auf, 
United States ) ; 
28 768 Sargty Razors, K. C. Gillette, London. 
28 764. JournaL Bearinos, F, W. Sherman, London, 
28,765. Tractiov Excisis, B. T. Gibbons, London. 
28,.7€6. Gaass Mowers, D. T. Gratton, London. 
28,767. Pyeumatic Tires, P. C. Wor dgate. London. 
28.7€8. InsuLaTI‘G St pports, J. M. Anderson and A. 
Anderson, London. 
28,769. MetHop of ADVERTISING, W. A. O, permann, 


TexTiLe Macuinery, J. L. 


&c., Evevators, J. J. Slevin, 


London. 

28,170. Wirgtess TeLecraPpay Receivers, E. Diakoff, 
London. . 

28 771. Venictz Waests, C. W. Hunt, London. 

28,772. PuaTeEN Prierixc Presses, J. Thomson, 
London. 

28 778. PLATEN PRINTING 

ion. 

28,774. INK - CISTRIBUTING 

Lond 


J. Thomson, 


J. 


PREssEs, 


DaVIcEs, Thomsn, 


on. 

28775. PLateX Prixtinc Prissxes, J. Thomson, 
London. 

28,776. Securntrxa Crasks upon Srarr3, J. Thomson, 
1 ondon. 

28,777 PLATEN PRINTING 
[ onden. 

28778. Davice for Impartina Motion to Paixt.ino 
Pre sks, J. Thomson, London. 

28,779. Printino Passes, J. Thomson, London. 

28780. Praten Printina Presses, J. Thomson, 
London. 

28.781. Step-Lappers, A. T. Randall, London. 

28,782. Weavine I.ooms, G. Tomkinson and H. Young, 
1! ondon. 

28,783 SroracR Batrerie:, H. H. Lake.—(C. H. Clare, 
United States ) 

28,784. ConcKENTRATED ARTICLE of Foop, M. Woolf, 
London. 

28,785. Botte Wasuers, G. Barker.—(B. Gallagher, 
United States.) 

28,786. Botte Wasners, G. Barker —(B. Gallagher, 
United States.) 

28,787. Mortars, C. P. Schultz, London.- 

28,788. Process of Separatino Cray, M. W. Phillips, 
London. 

28,789. Rexostats, C. E. Freeman, London. 

re Scapparps for Sworps, &c., G. P. Brammer, 


Presskr, J. Thomson, 


on, : 
28,791. Exptosion Morors, La Société Mont Pre et 


ils, London. 
28,792. Erecrric Heatrers and Ruxostats, M. C. 
Krueger, London. 
28,793. Mountinc Puoroorarns, E, Edwards.—(La 
Société H. Merville and Cie., France 
794. PAPER-MAKING MACHINERY, N. G. Cartier, 


is Macuines for Fotpine PAPER, W. F, Liddle, 








28 796. Means for Erev.1.xa Warsr, T. P. Lomas, 


lon, 
28,797. Gas Generators, R. W. Carman and F, My, 
wrence, on. , 
28,798. Brusugs, W. A. Weir, London. 
a Propuctna Acetic Acrp, O. J. Steinhart and 
. L, F. Vogel, London. 

28,800, CaLuipgrs, R E Evenden, London, 

28,801. Lantgrns, J. T. Casey, London. 

28,802. Targap CurTrer, W. P. Thompson.—(J, 
Underwood, United States.) 

28.808. Motor Cars, Société Mutel et Cie., London, 

28,804. Rotary StTram SURE Enornes, W. Bentley, 
Liverpoo! 

28,805. Gatvanic Barrerigs, The Halsey Electric 
Generator Company, Limited.—(The Halsey Elect; ic 
Generator Company, United States.) 

28 806. Gatvanic Batrerigs, The Halsey Electric 
Generator Company, Limited.—(The Halsey Klectrice 
Generator Company, United States ) 

28,807. Gatvanic Batrsries, The Halsey Electric 
Generator Company, Limited.—(The Halsey Blectric 
Generator Company, United States.) 

28,808. Gatyawic Batrerigzs, The Halsey Electric 
Generator Company, Limited.—(The Halsey Electric 
Generator Company, United States.) 

28,809. GaLvaNio Rareunsee, The Halsey Electric 
Generator Company, Limited —(The Halsey Electric 
Generator Company, United States.) 

28,810. Cament, A. Landverlin and J. Chipaux, 


jon. 
28,811. Cooters for Motor VgniciEs, E. Establic, 


mdon. 
28,812. Roorine Titxs, E. Pott, London. 
28,813. Retort CHARGING AppaRATos, G. A. Bronder, 
mdon. 
28,814. CoIN-RELEASED AppParRaTus, (i. Haydon, 
ndon. 
28,815. Paps, A. F. Dunn, London. 
28,816. Sora Bans, A. J. Boult.—(0. R. Hunt, United 
States.) 
28,817. Fastentnc Devices for Doors, F. Subilia, 
ndon. 
28,818. Eve-ciassgs, F. Samuel, London, 
28,819. ELectric MAGNETICALLY-TRANSMITTING Powgr, 
W. C. Head, London. 
28,820. Primary Batrery E.ecrropgs, T. Mann anid 
C. Goebel, London. 
28,821. Taxine of MitiTaRy OpseRvatTions, H. W. Gay _r, 
London. 
28,822. CosTRoLitne ELECTRICAL ENERGY On VEBICLEs, 
J. 8. Raworth, London. 
28.828. Taps, The Klopp Patents (1902), Limited, and 
P. Heybourne, London. 
28,824 Borrixac Apparatus, G. C. Marks.—{Th¢ 
Electric Specialty Company, United States.) 
28.825. ADVERTISING Display Devices, D. Jones, 
London. 
28,826. Brosugs, G. C. Marks.—(7The Universal Brush 
Company, United States.) 
28,827. InteRNaL Comeustion Escines, D. Clerk, H. 
W. Bradley, and H. N. Bickerton, London. 
28,828. Protective Exrecrric CaBLzs, W. 
Duddell and C. P. Sparks, London. 
28,829. Crrcuir Breaker for OvernEAD ELEcTRIC 
Conpuctors, G. Bellangé, London. 
28,880. Resonance Device for Harps, &c., E. Glaesel, 
London. 
28,83'. Bout-action Smatt Arms, T. R. R. Ashton, 


Du B. 


ndon. 
28,832. Corn-rregp Gas Meters, G. B. and E. W. Smith, 
London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


701,020. Covr.tsc ror Pipgs, Swarts, &c.. S. &. 
Dieacher, Pittsburg, Pa.—Filed January 28th, 1902. 
Claim.—Q1) A coupling for pipes, &c., having in 
combination a sleeve or shell internally tapered in 
opposite directions and having helically-arranged ribs 
and two coils externally tapered and having adjacent 
turns separated to form spaces for the reception of the 
ribs in the sleeve, substantially as set forth. (2) A 
coupling for pipes, &c., having in combination a sleeve 


; 


= 


internally tapered in opposite directions and having 
helically-arranged ribs, the rib at one end havinga 
pitch opposite that of the rib at the « ther end, and 
right and left-hand coils externally tapered and having 
adjacent turns separated to form spsces for the recep- 
tion of the ribs in the sleeve, substantially as set 
forth. 


701,498. Macuing ror MgasuRING THE AREAS OF 
scrvaces, J. B. Nightingale, Dancers, Mass.—Filed 
September 7th, 1901. 

Claim —In a machine for measuring the areas of 
surfaces, a measuring wheel I, having a toothed pinion 
K, journalled in a skeleton lever ©, pivotally con- 
nected to a stationary skeleton yoke or bracket G, in 
combination with a toothed seg t M, 6 ded on 


(701498) 





Sooke! 


SSS 


a pivoted lever N, having a forwardly - prcjectirg 
pe attr nl, an adjusting screw Q, arranged on the 
lever O, a rod P, loosely interposed between the parts 
nland Q ahd'a ‘contractile spring R connecting the 
ends.of. the levers.N and 0, subetantially as and fcr 
the purpose set forth. 
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SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
(From our Special Commissioner.) 
No, XIV.*—THE COST OF LIVING AND TRAVELLING, 
PretToriA, December 14th. 
So many of your correspondents ask for information on 
the above point that I think it advisable to treat it at 
some length. -The people who are making these inquiries 
of THe ENGINEER appear to be divided under three 
heads :— 

(1) The principal, or representative, of an engineer- 
ing firm, who, by means of a personal visit to 
South Africa, would organise or increase business, and 
establish or strengthen his local agents. 

(2) The professional engineer, who, either on his own 
account or in the service of another, contemplates making 
this country his home for a term of years. 

(3) The artisan engineer, who would come to South 
Africa to look for, or to take up, permanent work. 

I will deal with these three in the order laid down. 
Though I am not living or travelling here in any of the 
above capacities, I am constantly meeting men who are 
in all three. In former times, too, I have travelled as an 
engineer in most of the countries where machinery 
is used. 

My general experience has been that, with two 
exceptions, provided that I have been living an ordinary 
hotel life, that I have done no undue amount of entertain- 
ing, and that I have moved from one place to another too 
frequently to admit of my making special arrangements 
for board and lodging, or to make it possible for me to 
study other minor economies, one country costs about as 
much as another to Jive and travel in. I place that 
figure at somewhere between £60 and £75 a month, and 
I include countries in Europe, Asia, America, and Austral- 
asia. The two exceptions are the United States and 
Russia. I have found that in those countries expenses 
run to as nearly as possible £100 a month. I mention 
all this before dealing with South Africa because many of 
your readers must have had personal experience of 
travelling in some of the countries included in the above 
range. They may or may not agree with the above 
figures, for the cost of living and travelling depends 
greatly on the man. If from their own experience any 
of your readers may find the figures I have just given too 
high or too low, they can add to or subtract from the 
estimate which I give below relating to South Africa. It 
is probable that if they have larger or smaller ideas than 
I have in one country, the difference will be proportionate 
in another. 

Now, if living and travelling in the United States and 
Russia are expensive, they are even more so in South 
Africa. Strange to say, in none of the three does the 
visitor obtain his money’s worth. 

In the United States he sometimes finds himself in 
enormous hotels, and will be offered an enormous 
quantity of food, prepared and served with much eccen- 
tricity and without extra charge. In Russia, even in a 
small up-country inn, he can often take his meals with 
a powerful mechanical orchestra braying “‘ Tannhauser ” 
into his ear at a distance of 3ft. “ Vodka,” too, is cheap 
and plentiful, and is not unlike seed cake in a liquid 
form. All these luxuries, however, do not compensate 
the traveller for the want of the creature comforts which 
he obtains in the ordinary course in less expensive 
countries like England, France, Egypt, India, and 
Japan. 

In South Africa to-day the traveller gets less for his 
money than anywhere else in the world. This, no 
doubt, is partly due to the war, and may improve with 
time, but the recovery will be slow. 

I will deal now with the case of the travelling repre- 
sentative of an engineering firm. To “do” South Africa 
at all thoroughly in that capacity a sojourn of at least 
seven months in the country is necessary. Such a man 
must visit the principal centres in the four Colonies— 
Cape Colony, Natal, the Transvaal, and the, Orange 
River Colony. He must also visit Southern Rhodesia, 
which is not yet a Colony in the strict sense of the word. 
In doing this he will probably travel some six thousand 
miles by railway. For the sake of dealing in round 
numbers, I will call seven months 200 days. 

As a rule, the commercial engineer will have but little 
“trekking,” or wagon travelling, to do at the present 
day. His agents all reside in the big towns, and wherever 
there are mines, and seaports, and railway works, and 
users of machinery, except agricultural, there are, as a 
rule, railways to take him within easy reach of them. 
When he does have to trek, however, the cost should not 
exceed the figures I am about to give for living in a town 
without travelling. For this reason I leave that portion 
of his travelling out of the question. 

Whether a partner or director of an engineering firm 
comes out here, or whether he sends out a representative, 
the cost should be practically the same. Your represen- 
tative, to do any good, must be a man who can mix with 
good people, and he must live as other people live. Asa 
rule, the choice of hotels in South African towns is very 
limited. They are all expensive, and, with two or three 
exceptions, bad. For its importance Capetown is worse 
off for hotels than any other place in South Africa. 

In all cases there is a fixed price for board and lodging. 
In Capetown this varies between 15s. and 35s. per day, 
with a small reduction for a month’s stay. There are no 
such extremes as these elsewhere, but 15s. may be taken 
as the minimum limit and a guinea as the maximum. 
In Johannesburg all hotels charge £1 per day. The 
extras are heavy. Even a teetotaller and non-smoker 
must expect to add 5s. to his daily bill. The man who 
is not a teetotaller, but strictly moderate in his habits, 
and who drinks no wine, must reckon at least 8s. or 10s. 
for hotel extras. If he invites a friend or two to dine 
one or twice a week, he will find that he has doubled his 
hotel bill in no time, 

* No. XIIL appeared December 26th. 





It is only in southern Cape Colony and the seaports 
that the penny is known, except in Bloemfontein. Else- 
where, even a box of matches either costs threepence or 
nothing, and at the Post-office you cannot buy less than 
three penny stamps atatime. The “ticky” is the lowest 
current coin. In Capetown champagne costs 17s. 6d. 
a bottle, irrespective of brand; in Johannesburg, 25s. ; 
and in Buluwayo, 29s. 

To sum this matter up, I place the average hotel 
expenses of an ordinary commercial engineer, who does 
but little in the way of entertaining, at £2 a day in the 
towns in which he will spend most of his time out 
here. 

The next item is the club. The prevalent theory that 
a club is not a business place does not hold good in 
many South African towns. If the visitor wants to meet 
the business men it is essential that he should be put up 
for the clubs wherever he may be. He will often find 
that he has to lunch and dine at these places for con- 
venience sake, while his hotel bill is going on gaily all 
the time. His club expenses add an average of 10s. a 
day. Cabs in Johannesburg are theoretically 7s. 6d. an 
hour, actually 10s. In most other places they are some- 
what less. The business man must at times use cabs, 
and he will often spend £3 in a day on these. He must 
reckon at least an average of 5s. a day for getting about 
by this and other means in and around the large towns. 
I therefore place the average daily cost of living a hotel 
life in the big centres at £2 15s. per day. 

In addition to these expenses, the business man has to 
purchase a licence before he can exercise his calling. In 
Cape Colony this is £25, in the Transvaal £20, and in 
the other Colonies smaller sums—say £75 for all, if his 
trip does not exceed one year. Asa set-off against this, 
he has a concession on railway fares. 

Full first-class fares cost 4d., and second-class 3d., a 
mile, and return fares 50 per cent. more than singles. 
The man who travels in the interests of any trading firm, 
whether he be a principal or representative, becomes 
legally a “ commercial traveller,” and is entitled to travel 
first-class at second-class rates. He is also allowed to 
carry free more luggage than the ordinary man. 

The train accommodation, as trains go, is not bad, and 
the food obtainable along the lines would not be expen- 
sive if it were fit to eat. Except in Natal, however, this 
is rarely the case. 

Day in, day out, on the longer railway journeys, a man 
need not spend more than 15s. a day for his food. To 
this should be added 5s. for cabs, telegrams, tips, pillows, 
and occasional extra fees. 

There is only one thoroughly comfortable train in 
South Africa, and that is the new train de luxe which 
does the service once a week between Capetown and 
Buluwayo. Another dining-car train, less well appointed, 
runs at similar intervals between Capetown and 
Johannesburg. 

Some of the Colonies issue season tickets over the 
whole of their systems. These may be of use to the 
ordinary commercial traveller who jogs on from town to 
town all through the country, but would be of no service 
to the representative of an engineering firm, whose tactics 
are not the same. 

The man who obtains the “ commercial traveller's con- 
cession ” on his railway fares can reckon that his tickets 
will cost him, with 20 per cent. added for excess luggage, 
about £24 per 1000 miles. 

For purposes of convenience of calculation let us 
assume that out of his sojourn of 200 days he crams all 
his travelling of 6000 miles into twenty days. His 
expenses, therefore, per day while travelling will be £7 4s. 
for tickets and excess luggages, and £1 for food and 
extras—£8 4s. 

An estimate of expenses while living in South Africa 
for 200 days will come out as follows :— 

£ 
Trading Wooncee=Ony 5... 65. vee cnc | ses ese, ose 00 
180 days in various towns, or ‘‘ trekking,” at £2 15s. 495 
20 days’ railway travelling at £8 4s, ... ... ... ... 164 
200 days. Total £734 

The commercial traveller obtains a certain reduction— 
I believe 10 per cent.—in some of the hotels, but my 
advice to the representative of an engineering firm is to 
go to the best hotel he can find, whether he can get a 
reduction or not. In the above estimate I have allowed 
nothing for cabling messages home, for elaborate enter- 
taining, for recreation, or for wear and tear of clothes and 
luggage. Such as it is, however, it works out at about 
£105 per month. 

A very careful man who is allowed by his firm to work 
exactly on his own lines can live less expensively than 
this. On the other hand, many business visitors tell me 
that they are spending sums which exceed my estimate. 
All I can say is that I could do it at the price given. 

We next come to the engineer, not a representative, 
who is endeavouring to make this country his home. 
Should such a man live a hotel and ¢lub life pending the 
time when he can settle down permanently ?_ He should 
be able to do so for £2 per day if he is careful. He need 
not go to the most expensive hotel, and he can come to an 
arrangement by the month; he is not obliged to rush 
about in cabs continually, and he can generally regulate 
his life on economic lines. He gets no concessions on 
his railway fares, but it is to be presumed that most of 
his travelling will be at someone else’s expense, or that 
he will be recouped for it. 

If he chooses to board with a family—and that is what 
I find most of them doing, until they have been in the 
country for some time—he can get boarded and lodged in 
Capetown, Port Elizabeth, East London, Natal, Bloem- 
fontein, and even Kimberley, for from £8 to £15 per 
month. This, of course, is merely for his bare board and 
lodging, and the cost of all the other essentials is so 
high that even the careful man must add another £10 or 
£12 to the above figure to get at his monthly expenditure. 
I consider that he should reckon his minimum cost of 
living, without travelling, and without clubs and recrea- 
tions, at from £25 to £30 a month. In Johannesburg, 


Pretoria, and Bulawayo, he would have to add another 
£15 a month. In the country districts he can sometimes 
do things less:expensively, but only on the understanding 
that he takes what he can get, and eschews most of the 
smaller luxuries of life. These last are often more 
expensive in the country districts than in the towns. In 
the above estimate I am assuming that a man is 
endeavouring to live as economically as he can, either 
while looking for a situation, or while he is in a modest 
employment of some sort. If his wife is with him, and 
together they are living in the same sort of way, his 
expenses will be doubled. She may not require so many 
whiskies and sodas at 2s. 6d. each as he does, but there 
will be rather more necessity to keep up appearances, 
and visiting will be a more expensive matter. 

I have allowed nothing for purchasing clothes in the 
above figures. 

It is when a man sets up housekeeping for himself, or 
with his wife, that his troubles begin. House-rents are 
so very high, and the servant question is so difficult, that 
his expenses at once mount up. 

I should say that a man and his wife could live in a 
small house and mix socially with the rest of the world 
in a modest manner for from £80 to £120 a month 
according to the locality. His house would be a gal- 
vanised iron shanty with five or six rooms, and he would 
keep no horses. Before such a step is taken, however, 
the man of limited means will probably have been in the 
country for some time, and will have ascertained for him- 
self what this willcost him. SoI need say no more about 
this question. 

In considering this matter I would point out that the 
social relations between white people in South Africa are 
not on a par with those in Australia and New Zealand. 
Jack is by no means as good as his master here. Class 
distinctions, though there is but little excuse for the fact 
in this sort of community, are very marked. For this 
reason the poorer gentleman, who would live as such, is 
much worse off than the highly paid artisan who need 
not keep up appearances. 

Thus Jack is often better than his master in the 
pecuniary sense. » Not if his master be a rand or Kim- 
berley capitalist or a hotel or shopkeeper. What I mean 
to convey is that a fitter or smith may be in a far better 
position for saving money than is’ the salaried engineer 
under whom he may be working. In the large towns 
the expenses of the artisan may be high, and leave but a 
small margin for economies. But it is often the fate of 
the artisan in the engineering industries to be employed 
in outlying districts. The further he is set to work from 
civilisation the higher is his pay, and the smaller his 
opportunity for spending his money. I saw a letter only 
recently from a fitter who had gone from Capetown to 
Rhodesia, in which he said that his wages were 30s. a 
day, and that he was living quite comfortably for £2 a 
week. What he lived on I do not know, but, had he been 
an educated engineer who had to associate with people 
of his own class, £2 a week would have taken him 
nowhere, for in Bulawayo he would have to pay much 
more than that for his bare board, without lodging. In 
that place eggs are 8s. 6d. a dozen, soda-water 1s. 6d. a 
bottle, bilhards 3s. a game, hair-cutting 2s. a time, boot 
blacking 6d., and a shilling bottle of lime juice 5s. An 
engineer who is not very highly placed must have a very 
good salary to be able to stand much of that sort of 
thing. 

With the exception of the industrial and shop-keepin 
millionaires out here, and the undétected illicit. diamon 
dealers, the Kaffir labourer is the best off of all: Now 
that his liquor has been knocked off, and his pay made 
much higher than it was, he can, and often does, put by 
money. With practically free quarters, an old khaki 
coat stolen from some dead soldier,.a blanket, and a few 
mealies, he has got all he wants, and for the lowest of un- 
skilled labour he is in some districts paid higher wages 
than the fitter in some of the country workshops at 
home. 

One of the most striking anomalies and most glaring 
injustices in the whole war was that the military authori- 
ties were compelled by force of circumstances to pay 
Kaffir coolies £4 a month and their keep, while our own 
Tommies were merely drawing under £2 a month. 

No wonder that the black boy is now suffering badly 
from megalomania, and that the mine owners find it 
difficult to get him to work. 

Throughout this article I have dealt with the state of 
affairs to-day. I am told that everything will have.to 
come down in price. Let us hope that it may. For myself 
I can see no sign of it at present, and as long as the rush 
to South Africa continues, and the hotels and boarding- 
houses are full, I can see no reason for any material re- 
duction in the cost of living either to the visitor or the 
resident. 








MOTOR CAR DEVELOPMENTS IN FRANCE. 
No. III.* 

In speaking of rigid and non-rigid connections of 
motors and running gears, we illustrated the latter 
system by the big Panhard cars, where the engine is 
carried on two steel bars passing through lugs on the 
crank chamber. Strictly speaking this is not a true non- 
rigid connection, though it must clearly allow of a certain 
play between the mechanism and the frame. The 
method of interposing flexible joints is developed more 
fully in the interesting new cars of the Société des 
Automobiles Belgica, of Brussels, where both the motor 
and transmission are carried on beds with three arms 
which are connected with the frame by bolts passing 
through lugs. This gives a three-point connection that 
is claimed by the makers to be the only system whereby 
the stresses due to the jolting of the vehicle and the 
torsion of the frame can be effectually taken off the 
propelling machinery. The Belgica car is fitted with 
motors of two or four cylinders, with flat steel heads. 








* No, IL. appeared January ‘ nd. 





56 


THE ENGINEER 


Jan. 16, 1903 


— 








These heads of steel plate are employed by several 
makers, largely on the ground of economy of construc- 
tion, but also because of the convenience of removal for 
the inspection of the pistons and water jacket. As is 
usually the case, the valves are on each side of the 
cylinder, and the inlet valves are operated mechanically. 
The system of lubrication is original, the oil in the crank 
chamber being kept at a constant level by syphon feed, 
and the crank shaft bearings have separate oil baths. 
Lubrication is, indeed, receiving much more attention 
from automobile makers than formerly. Most of them 
still adhere to separate pipe feed to all bearings, but 
others aim at simplifying matters and suppressing pipes 
which may cause trouble and even interfere with the 
flow of oil in cold weather. In the Otto cars, for 
instance, all the bearings have ample lubricating boxes 
which require filling when the vehicle has run a certain 
number of miles. The advantage claimed for this 
system is that the driver has not to keep a watch on the 
lubrication during a journey. This, however, is merely a 
question of individual preference. Another feature of 


the Otto cars is the elastic coupling between the clutch | p 


and the gear shaft, formed of triangular pieces with links 
or buckles for aleather belt which will give to any violent 
strain on the clutch. 

If the non-rigid connection is being adopted by a few 
firms, the principle is far from being accepted by the 
majority who are carrying the system of making the 
machinery an integral part of the frame to greater 
lengths than ever before. The practice of the past few 
years has been to place the engine on a secondary frame, 
with the object primarily of securing a low centre of 
gravity, and also of relieving the motor from strains due 
to frame torsion; but when it was found necessary to 
cut down weight in the racing cars, the engine was put 
directly on the main frame, and as the result of this experi- 
ence the secondary frame is being suppressed in nearly all 
the big vehicles. A typical example of this rigid type of 
connection is the Decauville. In the building of frames 
for the larger types of vehicles, they have given up the 
use of tubes, which are now only employed by one or two 
firms, and the tubular construction is giving way entirely 
to armoured wood, and still more to U section steel. It 
is not claimed that U section steel is much stronger than 
tubes properly brazed and braced, and makers like 
Renault Fréres will not admit that there is any 
superiority at all; but the new steel frame certainly 
allows of the carriage body being more easily fitted, at 
the same time that the finish is much neater. An in- 
teresting thing about the Decauville is the rigidity of the 
propelling machinery. The crank chamber and gear 
case are made in one piece, connected by a deep well for 
the fly-wheel. This protects the fly-wheel and clutch 
from mud, and also ensures a perfect alignment of all the 
shaft bearings. The arrangement presupposes that the 
one-piece crank chamber and gear case offer sufficient 
resistance to transversal stresses, which are moreover 
largely taken up by the arms; otherwise, the slightest 
torsion would have a serious effect upon the efficiency of 
the mechanism. The metal usually employed is par- 
tinium, an alloy of aluminium, and, we believe, antimony ; 
but there are many aluminium alloys on the market 
which are claimed to be sufficiently resistant, not only 
for crank chambers and gear cases, but also for armouring, 
wood frames, and other purposes. The way in which 
metallurgists have been meeting the requirements of 
automobile manufacturers for a light metal of sufficient 
resistance for gear boxes and the like points to possible 
developments which» are likely to result in the extensive 
employment of aluminium alloys outside the motor 
vehicle industry. Aluminium, moreover, is very largely 
used for carriage bodies when it is found necessary to 
effect a reduction in weight. The Decauville four- 
cylinder engine follows the latest design with the valves 
on each side of the cylinders. The valves are amply 
water jacketed, as is the case in all the motors manu- 
factured now-a-days, and the top of the jacket is sepa- 
rated longitudinally by a web so that the water is obliged 
to make a complete circulation. The transmission is by a 
universal jointed shaft, and a peculiarity of the system is 
the method of transmitting power to the rear wheels. 
The differential box has tubular extensions on each side 
connecting with the side members of the frame and 
forming a support for the live axle, which is made in two 
pieces, one end of square section to fit into the differential, 
and the other with claws that engage in the outside of 
the hub of the driving wheel, on which it is kept in place 
by a threaded cap. The power is thus transmitted from 
the differential through the tubular shaft on to the hubs, 
so that there is an entire absence of thrust on the shaft. 

This is an attempt to overcome the drawbacks of the 
shaft transmission where big powers are employed on 
the heavier types of vehicles; but whether it will have 
the effect of extending the employment of the universal 
jointed shaft for vehicles heavier than those to which it 
has hitherto been confined may be open to question. For 
voiturettes and, to a large extent, for light carriages, the 
shaft has lost none of its favour, though in the latter 
class of vehicles makers usually aim at giving them the 
aspect of the big cars, with the result that the chain 
seems to be making more headway. In a general way it 
may be said that the use of the shaft is limited to 
vehicles weighing 800 kilos. andless. In bigger cars any 
advantage of this system is lost by the considerable 
thrust that is put on the live axle. This, however, is 
only one phase of transmission which is just now occupy- 
ing the attention of automobile engineers. At al! previous 
shows we have seen any number of devices for transmit- 
ting power that aim at securing a greater economy, and 
also a greater range of speed, but though some of them 
are very ingenious they have all failed to prove of 
practical value, and past failures have evidently cooled 
the ardour of inventors in this branch of motor car 
research. The failures are due chiefly to a complication 
of the mechanism which considerably augments the cost 
of manufacture, or else to the delicacy of the parts that 
must rapidly deteriorate or get out of order when sub- 





mitted to such enormous stresses as the change-speed 
gear of the motor vehicle. Others, which are based upon 
the principle of friction discs, have sadly disappointed 
inventors, who have found that the friction disc entirely 
justifies its name, and is one of the most inéflicient and 
wasteful forms of transmission. Nevertheless, we still find 
inventors who occasionally resuscitate this device under 
the impression that itis somethingnew. Expanding pulleys 
are scarcely more satisfactory, and of the large number 
that has been introduced from time to time only one 
has proved anything like a commercial success, and even 
this has not been on the market long enough to allow of 
its merits being sufficiently demonstrated. The Fouillaron 
expanding pulley is composed of two discs built up of 
triangular pieces which fit into each other, and on being 
drawn out or brought together the periphery is diminished 
or increased. The belt is formed of triangular pieces of 
green leather strung on a steel cable, sothat it fits exactly 
into the triangular circumference of the pulley, and the 
contact of the leather edges with the steel segments 
affords a grip which will withstand the most violent 
ulls. The only points open to question are the 
efficiency of the system and the durability of the belt. 
M. Louet exhibited at the Paris Show a new form of 
change-speed gear, contained in a long rectangular box 
with apertures above and below for the passage of the 
wheels on the crank shaft and secondary shaft. In this 
box slides a frame with four wheeis of different 
diameters, which are pushed forward to gear in between 
the wheels of the primary and secondary shafts for the 
various speeds. Apart from these, however, there was 
very little that differed from the usual system of variable 
speed gear. The problem of power transmission has now 
reached a stage when the question to be considered is 
economy and not mere facility for getting every variety 
of speed. The importance of this latter feature has been 
greatly minimised by the improvements carried out in the 
motors themselves, since, with the greater elasticity in 
engine power, every possible variation of speed is obtained 
between the different gears, and in fact so great is the 
latitude in this respect that a car can be driven over 
undulating roads without its being necessary to 
touch the change-speed lever at all. The ideal of 
automobile engineers is the development of a type of 
motor which will only need two changes of speed, the lower 
one available for steep hills. As we have shown, the 
improvements recently carried out in the way of valves 
and carburetters and governing the engine all tend 
towards this end, and still more will be done in the 
future by means of variable compressions, such as are 
obtained in the big Forest four-cylinder engines, where more 
or less of the charge of gas in one cylinder is diverted 
into the next, accordirg to the compression required. 
Compounding may also be a factor in future progress, 
though here the problem seems less easy of solution, 
owing to the small advantage gained by this system being 
nullified by weight and complication ; but it is claimed 
that America has produced a successful compound 
engine, in which the burnt gases are discharged into a 
central cylinder. Continental engineers, however, regard 
all attempts at utilising the burnt gases in an economical 
and practical manner with considerable scepticism. 
Apart from this dubious question of compounding, the 
progress in the designing of motors gives sufficient 
promise of further improvements which may result in a 
simplification of the change-speed gear. 

The simplicity which motor car engineers are striving 
after is largely responsible for the remarkable uniformity 
in the systems of mechanism employed. Everything 
suggestive of complication is eliminated, with the result 
that nearly everyone is using modifications of the 
original Panhard gear with a sliding train of wheels. 
The only notable departures are the Renault, in which 
the wheels are brought opposite each other before being 
put in mesh, and the Fabrique Nationale car, in which 
the gear shafts are carried on a “ cavalier” or triangular 
frame that is moved sideways to bring one or the other 
into gear with the wheels on the central motor shaft, this 
last being arranged for direct drive on the top speed. 
Having reduced the change-speed gear to its simplest ex- 
pression, makers are still confronted with the inherent 
defects of the mechanical system. By dint of improvements 
in the manufacture of gears, the loss of power in transmis- 
sion is far less considerable than formerly ; but, unfortu- 
nately, they do not see how any further progress can be 
made. The loss of power has been brought down to about 
30 per cent., and if any better result is to be obtained, 
manufacturers are of the opinion that they must look to 
some other system of transmission. For this reason a 
great deal of attention has been given recently to the 
transmission of power by electricity. Since M. Jenatzy 
failed to make his system a commercial success the 
question has been neglected ; but the cause of this failure 
lay principally in the fact that M. Jenatzy employed 
a secondary battery which was simply an adjunct to 
the petrol motor. By replacing the fly-wheel by a 
dynamo he charged the battery when the vehicle was 
not utilising the full power of the engine, and the dynamo 
came to the assistance of the petrol motor when extra 
power was needed. Lohner-Porsche, of Vienna, were 
the first to devise a successful electrical transmission, by 
generating current in a dynamo in the place of the fly- 
wheel and sending it to the motors on the hubs of the 
four wheels. Theoretically this ought to be much more 
economical than a mechanical transmission, but prac- 
tically the loss seems to be rather high; and apparently 
the advantage is fully compensated by the liability to 
derangement, especially in the hands of the average 
automobilist, who can hardly be expected to have the 
knowledge necessary to carry out repairs on the road. 
Nevertheless, it must be admitted that the electrical 
transmission is still in its infancy, and its value lies not 
in what has already been done, but in what is likely 
to be accomplished in the future. That some of the 
makers of petrol cars have a belief in the possibility of 
the system is proved by the fact that the Lohner-Porsche 
patents for France have been acquired by Panhard et 





Levassor, and that De Dion Bouton et Cie. and other 
firms are experimenting with l-electric cars. In the 
Champrobert vehicle, which has been on the market for 
a twelvemonth, a dynamo is driven by a petrol engine, 
and the current sent to a motor on the driving axle. The 
interest in electrical transmission lies mainly in the new 
field it opens up to makers of electrical vehicles. Until 
something of much greater storage capacity than the 
lead accumulator is found these carriages must always 
be confined to cities, and though attempts have been 
made to challenge the superiority of the petrol car for 
touring purposes by running vehicles 125 miles without 
re-charging, the fact of its being only possible with very 
heavy batteries militates against the value of the per- 
formance. The makers themselves now confess that 
they see no way of constructing purely electric cars for 
touring use. They are accordingly now giving attention 
to the “ mixed” type of vehicle, and one of them was 
exhibited at the Paris Show by the Compagnie des Voitures 
Electriques Kriéger. M. Kriéger made his first experiment 
with a “mixed” vehicle during the alcohol trials organised 
by the French Minister of Agriculture, when he employed 
a battery which was re charged by an internal combus- 
tion engine. This combination was so unsatisfactory 
that M. Kriéger withdrew from the trials after the first 
day’s run, and he has now devised another system in 
which the secondary battery is suppressed and the 
current is sent direct to the electric motors. This matter 
has so much importance from the point of view of makers 
of electrical vehicles, who seek to do a trade in touring 
cars, that it is likely to come into great prominence 
during the present year, though whether the “ mixed ” 
vehicle will successfully compete with the petrol car is 
one of the interesting problems of the future. 

While makers are looking to motor improvements as 
a means of solving the question of transmissions, one. 
firm suggests the possibility of suppressing gears alto- 
gether; and at the Paris Show Charron, Girardot et Voigt 
presented an eight-cylinder engine, by which they hope 
to attain the desired end. The cranks were set at 45 deg., 
and as the engine runs at every variation of speed from 
200 to 1600 revolutions, it is claimed that the vehicle 
itself can be driven at any speed without the intervention 
of gearing. It is difficult to follow the claims of the 
makers, as the sole purpose of the change-speed gear is 
to allow of the full power of the motor being utilised to 
overcome increasing resistance, and it is obvious that if 
the engine will propel the car up a hill at a fast pace the 
power will be considerably more than is required for 
ordinary roads. Of course, some of the cylinders may 
be cut out when a lower power is needed, but this does 
not dispose of the difficulty. The system may do for a 
racing vehicle, but for the touring car its utility is 
doubtful. Moreover, the vehicle with the eight-cylinder 
engine has not yet been fully tested, and it will need a 
convincing demonstration to show that the change- 
speed gear can be satisfactorily suppressed by this 
means. 








THE SIMPLON TUNNEL AND ITS 
CONSTRUCTION. 
No. IX.* 

On account of the great heat of the rock at the Swiss 
side—a temperature which has, however, a tendency 
now to fall from 54 deg. Cent. to 52 deg. Cent.—the 10in, 
spray-water pipe for the cooling of the air at the heading 
is jacketed from end to end by another pipe of 154in. 
diameter—see Fig. 8—the interval between the two 
being filled up with charcoal, the non-conductivity of 
which has been found to be so effective that the water 
pumped from the Rhone close at hand, by the plant ex- 





























Fig.8 


pressly laid down for this purpose, only attains an increase 
in temperature of 8 deg. Cent. at the tunnel heading 
9kiloms. distant. The larger, or low-pressure, pipes rest 
upon wooden saddle-blocks supported by low masonry 
iers. 
. With such an inroad of water as occurs at the Italian side, 
the great expense incurred at the other extremity of the 
tunnel for the installation and working of duplex pumps 
was avoidable. It was, in fact, only necessary to select 
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a low-temperature spring, the canalisation of which 
should cause no obstruction to services in either tunnel 
during the work of installation or afterwards. One of 
the inbursts of cross-passage No. 214 was chosen for 
this purpose, the fissure in the rock there being the 
most favourable for the placing of the pipe, and the 
temperature of the water being only 11 deg. Cent., 
whilst the maximum in other places was 12 deg. to 
18 deg. Cent. As soon as the bend was got in— 
which was no easy matter, the men being wetted as 
effectually as if they had been swimming all the time— 
the whole of the 10in. pipe was imbedded in masonry, 




















Fig. 9 


and the cross passage in the neighbourhood of the spring 
so sealed up throughout a length of 5 m. that not a drop 
of water escaped other than by the pipe—see Fig. 9. A 
stop valve was placed at the entry of the pipe to tunnel 
No. 2, as also a relief valve and pressure gauge, and as 
soon as the stop valve was closed the gauge needle only 
ran up to 80 lb. per square inch, to the surprise of many 
tunnel engineers, It is not improbable that after ob- 
taining a certain head the checked water found relief 
through other interstices with which the calcareous rock 
is honeycombed. It is, of course, from this danger of 
creating inroads where none now exist that the 174 
million gallons of daily inflow could not be utilised for its 


head-power—which may be calculated at an initial pres- | 
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sure averaging 80 lb. at rock outlets, and thence falling 


100ft. to the Diveria level—for it appears fairly certain 
that the water will continue to flow always, since it does 


emitted. The refrigerating installation at the Italian 
side is not at present quite finished. All the pipes, it 
will be perceived, can be tapped at any transverse passage 
for the supply of the heading in tunnel No. 1. 

Before quitting this tunnel it should be noted that the 
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Fig. 10. 
Special Section for heavy pressures. 


cunette is kept well abreast with the work of excavation 
and revetted throughout, serving in that part of the 
tunnel below the flooded portion to lower the depth of 


necessitate an arch of stronger section than the normal 
| type. Wherever the rock of the tunnel. floor is of suffi- 
| cient stability, it is hoped that inverted arches may be 
replaced by a simple quoin footing course. 

In returning by the main tunnel it. may be well to noté 
| certain sanitary precautions in the form of buen’ retiros 
| provided in sufficient number convenient to the work in 
| hand, and the “ tinettes ” of which are lifted nightly. Oné 
| of the principal causes of the terrible mortality during 

the perforation of St. Gothard was due to an empoisonment, 
the reason of which it has been usual, with more prudery 
than exactitude, to leave unmentioned.. Here good pot 
able water is provided in abundance, so that there is no 
temptation to drink from drains, and the fouling of flood- 
water and of the atmosphere is severely prohibited. Any 
offence against hygiene is punished by immediate dis- 
charge of the culprit. The same rule with insobriety : 
any man detected by the ganger as not being in full 
possession of his normal wits is instantly sent off si due 
piedi. Throughout the tunnel the most rigorous disci- 
pline prevails, and the organisation of the whole system 
of work from first to last leaves chances for very few 
accidents, hygienic or material. So far, any serious 
working accidents have been comparatively few—pro- 
bably less than six fatal cases at the Italian side. 

The work of boring is now steadily continuing under 
favourable conditions. At the commencement of De- 
cember the tunnel at the Italian end had been driven 
5750 m., and at the Brig end 8200 m., or a total of 
13,950 m. out of a total length of 19,730m., leavi 
therefore to be bored 5780 m., or 3} miles. The total 
average rate of machine-boring for the two headings 
during November was 114 m. per day. The rock which 
still prevails at both the headings is a schistic gneiss of 
a lighter colour than the hard Antigorio granitoid. The 
progress at the Italian side is a little slower than at the 
Swiss side, the stratification at the latter end being 
inclined less horizontally, and being, therefore, less 
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the mica schist a lighter arch of the same section as pre- | geological section, page 411 of last volume, the horizontal 
viously shown in Fig. 5, Article 8, will probably be | strata will presumably continue onwards from the 
employed, and this would have the dimensions shown in | Italian side, and also from the 8} kiloms. at the Swiss 


not emanate from any subterranean basin, as was sug- | Fig. 10, although no great pressure is at present antici- | side until the headings meet. 


gested by some Swiss scientists, but merely from a 
natural imbibition of surface water, as was very early 
eye from the fact that the leakage water had less than 


pated with the anhydrite while in a dry condition, but if; At the Brig end the water infiltration remains 
this were later on to become saturated with a certain | apparently fixed at 40 litres per second, and has a 
amount of drainage water, gypsum would be formed and | tendency to decrease at the Iselle end to 970 


alf the temperature of the rock from which it was | the material would be liable to swell, and therefore | litres per second, which decrease may be attri: 
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buted- to the winter season or low-melting power of 
the sun. The total number of men employed in the 
enterprise is about 3100, with 1450 at Brig and 1650 at 
Iselle, of which number about 500 and 400 are in each 
respective place oceupied in operations outside the 
tunnels. Reckoning the rate of progress at 11} m. per 
day for the two tunnel headings, and making no allow- 
ance for any unforeseen difficulties, the boring of the 
tunnel might be completed in May, 1904, and be subse- 
quently enlarged and completely finished in November, 
1904. The indemnity for this six months’ delay will, it 
may be reasonably presumed, be met by an allowance to 
cover this and other costs by the Jura-Simplon Company, 
in view of the great difficulties encountered on the 
Italian side, and of the great heat prevailing at the Swiss 
side, neither of which contingencies could be foreseen, 
and both of which have required a great outlay, not 
provided for in the original contract. 

Ventilation of tunnel.—The present existing installa- 
tion of fans at Brig and at Iselle will serve for the definite 
ventilation of the tunnel when it is open for traffic. At 
each portal and at both the entrances to the twin tunnels 
sail-cloth curtains will be provided stretched upon iron 
frames sliding up and down between iron guide posts, so 
that when lowered they stem the air current around into 
the opposite tunnel to the one by which it had arrived 
under compression from the farther extremity, and also 
when the ventilation is effected by exhaustion or aspira- 
tion the curtains permit the same system of air circula- 
tion through the entire tunnel. The _ illustrations— 
Figs. 11, 12, 13, and 14—show all details of the ar- 
rangements in connection with the ventilation which, 
it is interesting to note, is adopted notwithstanding the 
very good results that have been obtained in service with 
the Saceardo injector system as employed in the St. 
Gothard and in a number of Italian tunnels, and which 
is to be installed during the coming summer in the Mont 
Cenis, for which latter the electric motors are now being 
constructed at Turin. 

The design for the portal at the Italian side is 
not yet definitely settled, but it will resemble that 
of the Swiss side—see Figs. 15 and 16—with the ex- 
ception that the ventilator-house will not form part 
of the tunnel entrance, the want of space render- 
ing it necessary to maintain it where now placed, 
low down on the Diveria bed—see page 186 in the last 
volume. As already explained, page 206, the reversal of 
the current in order to pass the air by either one 
tunnel or the other is effected through a third passage 
running parallel between the twin tunnels and con- 
tinuing to rise from the ventilator-house until it attains 
a level sufficiently elevated to enter the two tunnels by 
means of a branch passage, a door at the bifurcation of 
which closes either one of the two airways, according to 
the requirements of working. This particular form of 
installation at the Italian side was necessitated by reason 
of the configuration of the ground and of the small space 
available at the entrance, and while more costly than the 
arrangement of the Swiss side, has the advantage that 
with the wind blowing adversely there is no possibility— 
such as exists at the Brig end owing to the proximity of 
the ventilators to the portal—of the foul air extracted 

-again being sucked into the tunnel. 

The plant at the Swiss side is identical in capacity with 
that at Iselle, described on page 206, and both are worked 
by turbines of the same power. The portal curtains are 
operated by small turbine motors or by hand. The 
material of the curtains ensures a safe passage for trains, 
even if by accident or hazard a curtain was not lifted in 
due time. 

Traffic—When open to traffic the line Geneva to 
Milano will be worked by two companies—that is, the 
Simplonbahn—which will from next May form a part of 
the Bundesbahnen system—and by the Strade Ferrate 
del Mediterraneo. Whether the Italian line from Iselle 
to Domodossola will be worked by the “Simplon,” in ac- 
cordance with previously existing agreements, or whether 
these will be rescinded in view of the Confederation taking 
possession of the Jura-Simplon lines, is not so far decided. 
At present the principal shareholders of the Italian pro- 
vinces most interested in the undertaking urge the 
Italian Government to reserve the traffic working upon 
the stretch mentioned for an Italian company, the grant 
to a foreign railway company to work the seven miles of 
subterranean line on Italian territory being considered 
already no inconsiderable concession. A number of 
questions, technical as well as political, have also to be 
considered, but apart from these there would appear to 
the outsider no reason why the line should not be 
arranged with an equal division of running powers for 
the Swiss and Italian traffic departments between 
Domodossola and Brig. On the one hand, the Swiss 
company has already arranged for a depét to accommo- 
date six of its locomotives at Domodossola, in order that 
the latter’s trains might be run through there as far as, 
say, from Basle, and thence, after changing locomotives, 
to be taken on to Milan by Italian motive power. On 
the other hand, the Italian company is continuing the 
work of embankment on the great talus in the Val 
Vedro—previously referred to, and depicted on the left- 
hand of our view, page 205—and here a 20 m. table is to 
be laid capable of turning together the longest engines 
and tenders likely to be built for some years to come, 
and this, therefore, means a locomotive station at Iselle. 
Again, with regard to locomotive power, the Mediterraneo 
line has a new type of eight-coupled ten-wheeled goods 
locomotive of great steaming capacity now used on the 
heavy gradients between Genoa and Novi which would 
be better suited for the 1 in 40 grades of the Domodos- 
sola-Iselle line than any engine which could be sent 
from the locomotive department at Lausanne to do this 
work. 

Another fact to be noted is that the Jura-Simplon 
Company has just had built a couple of trial locomotives 
having six-coupled wheels with a diameter of 5ft. 10in., 
four cylinders compounded, and a tractive effort of 
13,200 lb. These engines are the heaviest and largest 





express locomotives yet built for Swiss railways, and 
although capable of hauling a load of 300 tons net on 
gradients of 1 in 100 at 31 miles per hour, or with light 
loads of running up to the new limit of 62 miles, 
especially extended for their trials, would probably be 
insufficient when unaided for the steep inclines between 
Domodossola and Iselle ; and, moreover, as their boilers 
are mounted very high—8ft. 8}in. to centre—in order to 
lift their deep fire-boxes clear of the driving axles, the 
chimney top attains a height of 14ft. 3}in., or 2}in. in 
excess of loading-gauge of the Mediterraneo line and 
6zin. more than the height usual for the locomotive 
chimneys of this latter railway. As the new connecting 
line abounds in tunnels it would appear from this fact 
alone that the new Swiss engines should go no farther 
than Iselle unless a special cut-out in the loading gauge 
be allowed for their chimneys, as is sometimes done in 
Germany. Incidentally it may be remarked that a trial 
is to be made with these locomotives of the Langer 
smoke-consuming injector device for use in the tunnel. 

In case of non-completion in time for the opening of 
the Simplon Tunnel the connecting line from the Jura 
vid Frasne— Vallorbe—the concession for which has just 
been confirmed by the Federal State Council without pre- 
judice to other lines, and notably that one passing by the 
Faucille—the international trains will run vid Basle with 
through carriages for Domodossola and Milan, and the 
time for the journeys will be respectively 9 hours and 
11} hours. 
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By Ruys Jenkins, M.I. Mech. E. With 
100 illustrations. Published by T. Fisher Unwin, Pater- 
noster-square, London. 1902. 

A work with a purpose cleverly followed throughout. 

Avoiding what the Americans term “ the mathematics ” 

of the subject, Mr. Rhys Jenkins has produced an 

interesting popular description of automobilism from its 
inception to the present day. In fact, its history of the 
past, illustrated by many a quaint print, is the very best 
we have seen. It tells a story of dogged persistency 
akin to romance; a tale exciting admiration for genius 
in advance of its age, and sympathy with invention 
struggling against insuperable difficulties. | With- 
out a narrative such as Mr. Jenkins has supplied, 
it would be impossible to conceive the obstacles 
facing these hardy automobilists of old. Happy manu- 
facturer of to-day, picture your feelings were the roads 
of the present like those of the past! “As late 
as 1808, a leading stage coach proprietor, in his 
evidence before a Parliamentary Committee, stated that 
he had frequently known the road across Hounslow 

Heath to be two feet deep in mud. Arthur Young, in 

1770, speaking of the road from Wigan to Preston, 

mentions ruts which he had found by measurement to 

be four feet deep, and floating with mud—and this after 

a wet summer only. He asks what the condition must 

be in winter-time. In 1791, the road from Grantham to 

Stamford was so cut up by ruts that a saddle horse could 

scarcely set down a foot with safety. All these were 

main roads. Turning to by-roads, we get a good illus- 
tration of their condition at the beginning of the 
eighteenth century in a letter from one servant of the 

Duke of Somerset at his house in London to another at 

his place at Petworth, Sussex. The writer states that 

the Duke intends to set out for Petworth on a certain 
day, and directs that the keepers and persons who knew 
the holes and the sloughs must come to meet his Grace 
with lanterns and long poles to help him on his way. 
Arthur Young furnishes us with another example in the 
state of the lanes of Essex in 1767. These he found so 
narrow that not a mouse could pass a carriage, and ruts 
of an incredible depth ; wagons stuck fast until a line of 
them were in the same predicament, and required 
twenty or thirty horses to be lashed together to each to 
draw them out, one by one. He had sometimes “to alight 
from his chaise and get rustics to assist him to lift 
it over a hedge before he could proceed.” Verily the 
problem of the autocar in those days was a problem 
indeed. Yet, despite these physical difficulties, the 
horseless vehicle existed—nay, had existed for how long 
even Mr. Jenkins cannot say. The modern motor car 
has a descent more ancient than the oldest families of 
the land. Its ancestors are many, and were famous in 
their day. Carriages with self-contained manual power, 
vehicles carrying their own horse-power, land-rowing 
boats, walking coaches, spring cars, kite and sailing traps, 
moving forts and battle shields—all members of the great 
horseless family, and none to make the modern repre- 
sentative blush for its descent. Even the Turkish auto- 
mobile of 1585 was “a cunning piece of firework, framed 
in form like to ye Arke of Noy,” and the Hautsch public 
service vehicle of 1649, with its 2000 paces per hour, 
provided well for the safety of its passengers; “ the 
dragon in front was contrived to spout out a stream of 
water for the purpose of clearing the way in a crowd, 
and could turn its eyes to and fro with great rapidity, 
and if this did not frighten people out of the way, the 
angels mounted on each side of the carriage were 
caused to sound their trumpets;” while even now- 
a-days our flyers could scarce compete with “that 
ingenious fellow in Barkeshire,’ who went over 
a high steeple in a boat, all of his own making, 
and then o’er hill and dale, some twenty miles to London 
town. Of a truth, the inventors of those days knew 
something of the business! The earliest application of 
steam appears to have emanated from the subtle brain 
of the Jesuit missioner, Ir. Verbiest, in 1623. From thence 
onwards, now in one country, then in another, this power 
forced its way to the front. It is inspiriting to note 
how cheerily the inventors met their difficulties. The 
early pedomotor, or treadle cab, was recommended to 
the public as affording “salutary recreation,” though, as 
the user found, more pain than pleasure on rough 
ground. In 1784, the bone-shaking of the steam car 
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was lauded as a ready-made means “to supersede the 
necessity of poking the fire.” Two years later, encouraged 
perchance by automatic stoking, and filled with that 
trust in Providence which distinguishes every eminent 
automobilist, Watt wrote: ‘I am resolved to try if God 
will work a miracle in favour of these carriages.” On 
these early experiments followed the evolution of the 
water-tube boiler; forced draught, ‘ bellows to excite 
the fire, worked by piston rod or crank ;" double-acting 
engines; change-speed gear, “ by shifting gear or toothed 
wheels of different sizes, properly adapted to each other ;”’ 
elastic tires of “hempen rope,” and so on, until, as time 
progressed, electricity and the internal combustion 
engine appeared as rivals in the field, and we pass from 
the romantic to the pross.ic stage of the industry. 

With Chapter X. begins the author’s account of the 
modern revival, and throughout the following five 
chapters the British, continental, and American petrol 
cars are duly described and illustrated, as also the motor 
cycles and the modern steam and electric carriages. 
With an account of motor wagons and vans are incorpo- 
rated the results of the Liverpool trials, 1901, and the 
recent War-oflice trials. These are followed by brief 
explanations of gearing, brakes, tyres, and horse-power. 
The concluding Chapter X VIII. deals with the different 
sources of power for motor cars, the advantage of the 
petro] car for touring and long-distance travelling, reli- 
ability of the petrol car, motor wagons and public service 
vehicles, legislative restrictions and the question of the 
roads. There is nothing remarkable about these eight 
chapters, but they are evidently written with a view to 
affording the lay reader a clear, popular, and easily 
intelligible account of modern automobilism, and in this 
the author has been eminently successful. The details 
are well chosen, the language is clear, the illustrations 
good, and the information generally up to date. 

We agree with Mr. Jenkins that the problem of adapt- 
ing mechanical power to road vehicles, in spite of its 
seeming simplicity, is really one of considerable difficulty, 
and there is still much room for improvement. Never- 
theless, the most recent productions of all the leading 
makers are serviceable machines, comfortable for the 
occupants, under complete control, easily manipulated, 
capable of making long runs without breakdowns, and 
fairly durable. Probably the branch of automobilism 
most in need of development is the commercial, for the 
conveyance of goods, the transport of passengers, the 
operations of agriculture, and light marine work. It is 
regrettable that so little attention in this country is paid 
to the marine application of the motor. In this matter, 
France, Germany, and America are far ahead of Eng- 
land. In connection with commercial automobilism, Mr. 
Jenkins, in his introduction, draws attention to the 
economic importance of the condition of the public 
roads. Probably, as he observes, we have grown up 
accustomed to indifferent and hilly roads, and because 
it does not directly affect us, we do not sufficiently 
appreciate the excessive cost of transport over them. 
But there cannot be a doubt that money spent on 
reducing gradients and maintaining uniformly good road 
surface would prove a most remunerative investment. 
Such improvements would have an important bearing on 
the motor car. It would effect a reduction in the power 
and weight of the machine required to carry a given 
load ; it would lower the cost of maintenance, and it 
would increase the life of the vehicle. As regards the 
speed limit, the author, while admitting that 12 miles an 
hour is too low, refrains from expressing an opinion 
whether the limit should be raised or altogether 
abolished, leaving the “road hog” to be summarily dealt 


with. 

The three hundred and sixty-three pages—how is it 
they are uncut ?—numerous illustrations and excellent 
index are got up in Messrs. Fisher Unwin’s best style, 
and form a very interesting volnme. 





SHORT NOTICES. 


The Practical Engineer Electrical Pocket-book and Diary, 1903. 
Price, 1s, net ; or leather, gilt, with diary on ruled section paper, 
1s. 6d. Manchester : The Technical Publishing Company, Limited. 
—The fourth annual edition of this useful little book has just 
reached us. It contains—in addition to the matter which appeared 
in the third edition revised and brought up to date—articles on the 
various conduit systems of wiring, a table of the comparative cost 
of working hydraulic and electric lifts, Dowson power gas, and the 
Board of Trade regulations under the Electric Lighting and Tram- 
way Acts, 

The Practical Electrician's Pocket-Book for 1903. Edited by H. 
T. Crewe. London: S. Rentell and Co., Limited (‘‘Electricity.”) 
Cloth, 1s.; leather, 1s. 6d.—The fifth year’s issue of this useful 
little book is before us. The preface informs us that the 
issue has been carefully revised and brought up to date, and that 
additional matter, including chapters on polyphase motor working 
and on telegraphy, has been added. As far as we have tested 
the book the first claims would seem to be omely substantiated. 
The chapters on polyphase motors and telegraphy are interesting 
and well worth reading. 

Who's Who, 1903. This annual volume has now reached its 
fifty-third year of issue, and grows in bulk accordingly. From 
time to time as the book has grown in size tables have been 
removed from the first part in order to allow more space for the 
second and most important section containing the biographies. 
This year it has been found necessary by the publishers, Messrs. 
A. and U. Black, to remove the remaining tables with the excep- 
tion of ‘‘ The Royal Family ” and “ Obituary ;” but we understand 
that the publishers hope to issue at a later date the various tables 
that have appeared in previous editions of the work. 








In spite of the strenuous effort made by a certain 
section of the New York Board of Aldermen todefeat the Pennsylvania 
Railroad tunnel grant, we learn that the Pennsylvania Railroad’s 
proposal has been carried through. New York city can now rest 
assured that before many years have elapsed it will be in posses- 
sion of a terminal station that will be commensurate with its needs 
and in keeping with its importance as the metropolis of the western 
hemisphere. It is a curious anomaly that for so many years @ city 
of the size of New York should have contained within it only one 
terminal station. The explanation, says the Scientific American, 18 
to be found in the peculiar geographical features of the site upon 
which the city has grown up. 
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DIAMOND MINING IN KIMBERLEY. 
(By our Special Commissioner.) 
No. I. 


In considering this question it must first be under- 
stood that more than 90 per cent. of the diamond out- 
put of the world at the present day emanates from mines 
in the Kimberley district. 

The erigraving on this page shows the crater of 
Kimberley Mine as it is to-day. Of the views on page 
66, Fig. 1 depicts the method of surface mining iu 
the early days, representing as it does the Kimberley 
Mine in 1872. It demonstrates clearly the manner in 
which the mine was worked by individual miners on the 
30ft. square claim basis. Fig. 2 shows the result of two 
years’ working on this system, the photograph from 
which the engraving was made having been taken in 
1874. The difficulties experienced by the small claim 
workers as the depth increases are readily appreciated. 
The 30ft. claims are clearly defined by the flat surfaces 
on the tops of the various steps. The mine is flooded. 
It is nobody’s business to pump it out. The hundreds 
of wires from the various claims for hauling up earth to 
the surface may be noted. In Fig. 3 may be seen the 
depositing floors, with the double lines of rails and over- 
head cable traction for trucks. One line carries the earth 
to the floors, and the other takes the disintegrated earth 
to the washing machines. Another 
view of a depositing floor may be seen 
in Fig.4. The method of disintegration 
by the combined action of atmospheric 
exposure, aided by the harrow, is pro- 
ceeding, the harrow being worked 


| does not vary materially. If diamonds are’ expensive, 
the public do not buy so many, but they spend the same 
amount of money on them. If they are cheap, more 
stones are bought, and the annual sum is thus made up. 
It, has. been ascertained that the annual spending 
capacity of the world on diamonds is about four and 
a-half millions sterling. It is the business of De Beers 
the middleman to place as few diamonds on the market 
as the public will accept for that sum, and of De Beers 
the miner to keep his colleague supplied with the neces- 
sary diamonds for his purpose, and to run up a big 
reserve stock. At the present day the De Beers Consoli- 
dated Mines turn out between four and five million 
pounds worth of diamonds, and it is probable that the 
whole of their competitors all over the world produce 
about half a million pounds worth. 

It is only in and around Kimberley that deep mining 
for diamonds is carried on. I believe I am correct in 
stating that the so-called “mines” in Brazil and else- 
where are merely surface workings. In South Africa 
alluvial diamonds are also found in various places. In 
any case, itis only in the neighbourhood of the line 
which divides Cape Colony from the Orange River Colony 
that the so-called “Diamond Pipes” have been dis- 
covered. “ Pipes’ comprised of the same “ blue ground” 
have been discovered further afield, and have been 
found to possess all the qualities of the diamond pipes, 


drawn,” in fact. In all cases, I believe, the dividing line 
between the blue ground and the ordinary formations is 
clearly defined. It is because this method of diamond 
mining is confined to a restricted area in South Africa 
that the outside world knows s0 little about it. It is for 
this reason that I propose to deal with it at some length, 
and to illustrate it fully. 

In this article I am confining my remarks to the 
De Beers group of mines, because it is here that the 
system of scientific diamond mining has attained its 
highest pitch. The few outside companies who work 
“pipes” on their own account all take their cue, as 
regards manufacturing, from De Beers, and only fail to 
follow that system when they have not the capital to go 
in for so elaborate a method, when their output will not 
warrant the expenditure, or when a patent stands in their 
way. 

In a recent article I have dealt with the labour ques- 
tion, the ‘Compound system” under which the natives 
are worked, and the strict searching to which they are 
subjected. I need, therefore, say no more about it here. 
There are people who grumble at the De Beers mono- 
poly; but, whatever the rights and wrongs of that 
question may be, it is apparent from the facts which 
follow that unless De Beers, or some othér equally 
powerful combination, were to have taken matters in 
hand here, it would have been impossible to carry on 
deep mining for diamonds success- 
fully. 

To make this point clear I shall 
have to run briefly over the manner 
in which diamond working was done 
before the consolidation took place. 





by a traction engine. 

With a few unimportant exceptions 
the De Beers Consolidated Mines, 
Limited, own and work all the paying 
mines here, and in consequence it is 
they who control the diamond market 
of the world. I emphasise this fact, 
because until it is realised the condi- 
tions under which this work is carried 
on cannot fully be appreciated. 

The De Beers Company, with its 
capital of four millions and a-half, has 
formed so compact a system for 
according supply and demand tha‘ 
they are more completely masters of 
the situation in the diamond market 
than has ever been the case with 
“rings,” or.“ trusts, or “ combines ” 
in any other industry. For the last 
six years, with the exception of the 
siege year, the dividends of the De 
Beers Conmipany have remained uni- 
formly at 40 per cent.. This does not 
mean that the number of carats found 
during one year was equal to that of 
another, or that the cost of. getting 
them did not vary, or even that value 
of the yields of the various years was 
approximately identical. There was a 
variation between one year and 
another in the number of carats found 
to the extent of three-quarters of a 
million, and there was a variation of 
more than three quarters of a million 
pounds in their value. And, strange 
to say, the year when the smallest 
number of carats was found, their 
total value was higher than that of 
any of the other years. 

In fact, the output of the De Beers 
and Kimberley mines during the last 
year of which I have a record, ending 
June, 1901, is the lowest that has ever 
been touched since the company took 
these mines over, with the exception 
of the first year after the consolida- 
tion and the year of the siege. This 
low output in 1901 was due to the 
company being short of labour and 
supplies, as one of the effects of the 
war. But this mattered nothing, for 
the value of thdt small output was 
greater than any of the larger ones 
that had preceded it. I will endeavour to explain how 
this happy result is arrived at. 

The industrialist who would work on economically 
ideal lines must first of all so arrange matters that he is 
not hampered by a want of money in carrying on his 
business. Next he must provide for a regular stream of 
work which never varies in its speed, and in which there 
is consequently no such thing as a “slack time.” 
Finally, he must’be able to sell everything he turns out 
without any difficulty and at his own price. The De 
Beers Company has striven after that ideal, and succeeded. 

But it took more than a day to accomplish. They 
found that as long as they sold their diamonds in the 
more or less open market the middleman had a voice in 
fixing the price of diamonds. And so it became necessary 
for the company’to be its own middleman. A syndicate 
was formed to take over the whole output of the com- 
pany. Now, that purchasing syndicate is practically De 
Beers. It is the business of De Beers the miner to work 
year in year out for twenty-four hours a day, exceptiny 
Sundays, and to hand over his output to De Beers the 
middleman (the syndicate), at a price agreed upon be- 
tween De Beers and De Beers. It is the business 
of De Beers the middleman to place upon the 
market only’such diamonds as he considers necessary, 
and to retain the balance as an asset for use ‘when 
required. That much abused person, the statistician, 
has discovered a very curious fact in connection with 
diamonds. It is to the effect that, whatever the price of 
these stones may be, the world is always prepared to | 
expend a certain sum annually.on them; and that sum | 





CRATER OF KIMBERLEY MINE 


save that they contained no diamonds. There are 
several of these blind pipes in the neighbourhood of 
Kimberley. I believe that no one really knows 
the origin or raison d’étre of the diamond pipe, 
although there are many theories, and consequently 
it is impossible to determine how far down towards the 
centre of the earth lies the point at which these long 
lines of “ blue ground” start on their way to the world’s 
surface. We do know, however, that the workings at 
Kimberley, now over 2000ft. deep, show that the blue 
ground and the diamonds are still there. And it is to be 
presumed that the limit of deep diamond mining will 
be reached at the point where modern machinery is 
incapable of extracting the earth, or when the pur- 
chasing public goes on strike and refuses to pay the 
enhanced prices which must ensue as difficulties in- 
crease. We are, however, a long way off either of these 
eventualities. 

It would appear that a “diamond pipe” is always 
complete in itself; it never intersects or fouls another on 
its course to the earth's surface. This is clearly demon- 
strated by the fact that the qualities of the diamonds in 
the various mines here all vary. In fact, they differ so 
much in quality that any of the Kimberley experts can 
easily sort out from a mixed heap the stones of the 
various mines. This is all the more strange when we 
bear in mind that these mines are only a few miles apart. 
In their course towards the earth’s surface these “ pipes” 
vary greatly in section. Where unopposed by rocks they | 
extend in area, and when forcing their way through rock 
formations they become restricted in area—* wire- 





I send you a couple of illustrations of 
these early diggings at the “ Kim- 
berley ” mine. 
At the beginning all went gaily. That 
was just overthirty yearsago. Claims 
i were pegged by individuals in the 
usual manner, and work was actively 
started by hundreds of diggers, all act- 
ing independently of each other. The 
first picture shows the state of affairs 
at the Kimberley Mine in 1872. Each 
miner owned a rectangular claim, 
30ft. square, and the law provided for 
a roadway of a suitable width between 
each twoclaims. This principle acted 
well enough in the beginning. But 
it was obvious that there would come 
a time when the roadways would 
collapse into the numerous holes with 
which the diggings were honey- 
combed. When a certain depth was 
reached the inevitable happened. A 
miner, when he found that the road- 
way had subsided into his claim, was 
in certain circumstances a gainer by 
the accident, and found himself the 
unexpected possessor of several tons 
of loose diamondiferous earth which 
had been disintegrated and was easy to 
wash. On the other hand, the Jand- 
slip might demolish all his gear, and 
kil! him, or some of his hands. Then, 
again, it might happen that the dis- 
appearance of the roadway would cut 
off the means of getting his stuff out. 

Then certain miners abandoned 
their claims, or sold them to com- 
panies who did not work them. The 
result was, as admirably depicted in 
the second photograph, that rugged 
rectangular towers of various heights 
alternated with rectangular holes of 
various depths. Then the towers 
began to collapse into the holes, and 
lawsuits became the order of the day. 
Those who owned the towers sued 
those into whose claim their property 
had fallen for undermining and appro- 
priating their ground. And those into 
whose claims the towers had subsided 
demanded compensation for damage 
to their gear and stoppage of their 
work, As time went on matters be- 
came worse. Water was reached in such quantities that 
the individual could not deal with it. It was everybody’s 
and nobody's business to pump it out, and people could 
not agree as to the manner of doing this. The dis- 
integrating effect of the water completed the work which 
the depth of the holes had commenced, and eventually 
the whole mine collapsed into one vast hole, which at 
the present day has the appearance of the crater of a 
voleano, and goes to a depth of 650ft. from the original 
surface. A third picture shows this. It is claimed, and 
I should think with justice, that this is the largest open 
hole ever made by man. 

While the hardworking miner was making a precarious 
living out of his claim, he was being robbed right and 
left by his Kaffir boys, over whom there was no control, 
and who were egged on to steal from him by a com- 
munity of Jew dealers, which had sprung up on the spot, 
and whose members made a veritable “Tom Tiddler’s 
ground ” of these unorganised diggings. It is said that 
stolen diamonds to the amount of over a million sterling 
found their way on to the market annually in those days, 
and that the prices received by the miners from these 
land sharks for stones legitimately purchased barely 
reached that figure. In any case conditions were such 
that it became no longer possible for the individual claim 
holder to work at a profit, or, in fact, to work at all. As 
with the Kimberley mine, so with the others in the 
neighbourhood. The history of the one is the history of 
them all. Nature, the Jew dealer, and the uncontrolled 
Kaftir killed the individual digger. He began to give 
place to the syndicate and small company. But these in 
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their turn were unable to cope with the increasing diffi- 
culties. And it was then, in 1889, that the De Beers 
Consolidation came about, organised matters on a vast 
scale, and laid the foundation for the scientific routine 
system of mining which is in vogue to-day, and which I 
shall now endeavour to describe. 

The Beers Company owns five mines, or diamond 
pipes, all of them within a radius of afew miles from 
Kimberley. These mines are the De Beers, Kimberley, 
Premier, Bultfontein, and Dutoitspan. 

Of the above-named mines the Dutoitspan alone is 
lying fallow at present. Active operations are going on 
there for starting work on it. In the olden days it was 
in this mine that the largest diamonds were found, and I 
believe it was the first “diamond pipe” to be discovered. 

Of the other four mines the Premier is the only one at 
which open working is at present going on. Its open 
depth is about 300ft. But a shaft has been sunk, and 
levels are already being driven under it, ani in a few 
years underground methods will take the place of the 
open workings. 

Vaguely I should describe the underground work at 
Kimberley as being more like coal mining than any other 
form of mining. The shafts and levels and pit gear are 
rauch on the same principle. It is in effect a cross 
between the “longwall” and “pillar and stall” pro- 
cesses. The levels occur at distances of 40ft., and in the 
Kimberley mine, which is the deepest of them, the lowest 
level now attained is 2160ft.. below the surface. In 
measure as the levels are worked out the ground from 
above is allowed to collapse, and this in turn is hoisted. 
l)ynamite, of course, is very freely used, and, as in all these 
mines there is a “ horse,” or core of rock formation, run- 
ning through them, a considerable amount of expense is 
incurred in biasting and removing useless stuff. The 
most important of the risks run by underground workers 
in these mines are the collapsing earth and the “ mud 
rushes.” These latter occasionally break into a level 
without warning, and choke the passages, burying men 
and plant. The total mileage of levels in these mines I 
have been unable to ascertain, but I understand that 
eighteen miles of them are driven annually. In the 
mines the loaded trucks are drawn by wire traction to 
a shoot, down which the blue ground is passed into a 
hopper in the lowest level, where work is going on. From 
this level it is fed into the skips that carry it to the surface. 
Here again it is dropped into hoppers, from them into the 
trucks, which are to convey it by wire traction to the 
depositing floors. Of these I send a photograph. It 
is not very easy to realise the immense amount of 
space necessary for this part of the work. At this stage 
the blue ground is supposed to be free of rock, as heavy 
fines are imposed on the underground workers who load 
useless material upon their trucks. The blue ground, 
thus put out to grass, is spread to the theoretical thick- 
ness of lft. Here it is left for twelve months and up- 
wards. The climatic influence during so long a period 
in this part of the world has a strong disintegrating effect 
on this somewhat recalcitrant material. At this altitude 
—4012ft. above sea level—we have during a considerable 
portion of the year very hot days, alternating with cool 
nights, and at times very heavyrains. But the De Beers 
Company do not rely entirely on a merciful Providence 
to effect the necessary disintegration. Periodically a 
specially constructed harrow is passed over the stuff on 
the floors. These harrows are worked by traction engines, 
which are used as stationary winding engines. Their 
power of locomotion is merely utilised for shifting them 
from one place te another to open up a new line for the 
harrow as work proceeds. 

One of the great advantages which a powerful com- 
pany like De Beers has over the smaller fry is that it 
can afford to deposit for a period of twelve months a 
year’s output of blue ground, representing over four 
millions of pounds worth of diamonds. Without capital 
this cannot be done, but it has been proved that unless 
the ground is subjected to this process of natural and 
artificial disintegration it is impossible to wash it satis- 
factorily. The proof of this is found in the fact that, 
since the De Beers Company took over the débris left as 
worthless by its predecessors, who could not afford to 
deposit, they have been re-washing it, and have 
abstracted from it diamonds of sufficient value to pay 
them well for their trouble. Another, and still more 
striking proof, is afforded by the following-fact. In olden 
times a good deal of this débris from the mines was 
used for making up the streets of Kimberley. At the 
present day, only a few hundred yards from the room 
in which I am writing, individuals are engaged in 
“washing” the streets for diamonds. And, in spite of 
the fact that the municipality stipulate that the streets 
shall be left in a better state by the washers than when 
operations began, these enterprising men are demonstrat- 
ing the fact that Kimberley is literally paved with 
diamonds, and are making a very good income out of the 
stones they find. 








BUILDING AMERICAN LOCOMOTIVES IN BritIsH SHoPs.—A sig- 
nificant event that calls for more than passing notice is the 
secur ng by a British firm of a Canadian order for twenty high- 
class locomotives, to be built from American designs. Hitherto 
the competition has been between American built and designed 
locomotives and locomotives which were English both in design 
and construction, and the result has generally proved that 
British locomotive builders were rarely able to promise delivery 
within several weeks of the date set by their American com- 
petitors, while their engines were from 20 to 30 per cent. 
more costly. In explanation of these differences, it has 
been claimed by British builders that their engines are 
better constructed, and contain more costly materials, and that, 
although their first cost is greater, they are more economical in 
operation and considerably more durable in service. The order 
for the Canadian locomotives was secured in competition with 
American firms, and as the locomotives will be of American 
design, an opportunity will be presented to see whether the 
superior economy of operation and the greater durability of 
Engtish-built loco cotives are due to the design cr to the workmar- 
skip.—Scientific American, 








BRITISH AND FRENCH TRAIN SERVICES 
IN 1902. 
By CuarLes Rovus-MaRTEN, 
No. VI.* 

ConTINUING my review of the London and North- 
Western accelerated expresses between Euston and Man- 
chester, I may mention that on one occasion the 10.40 a.m. 
train was taken by No. 1812, Gaelic, one of the ten 
three-cylinder compounds of the six-wheeled Teutonic 
class, with four 7ft. driving wheels, two high-pressure 
cylinders, 14in. by 24in., and one low-pressure, 30in..by 
24in. As the load was of the full regulation limit, 
reckoned as 20} coaches, a pilot was employed, viz., 
No. 127, Peel, 7ft. 6in. single, cylinders 16in. by 24in. In this 
instance some excellent locomotive work was performed, 
yet Stafford was reached more than 12 minutes late 
owing to signal stops and checks due to the crowding of 
Coronation traffic. [ may observe that I made the load 
22 coaches after two careful countings according to 
the official mode of reckoning, but as 20} is the limit, 
probably the extra 14 was theoretically supposed not to 
be visible, and I only mention the fact because of the 
better locomotive work that it implied. The load behind 
the tender must have been fully 370 to 380 tons, if not 
more, as the train was simply packed with passengers 
and luggage. 

Nevertheless, Peel and Gaelic exerted themselves to 
such good effect that a minimum speed of 56°2 miles an 
hour was steadily maintained up the bank of 1 in 330 
approaching Tring, and only dropped to 52°8 for one 
quarter-mile immediately preceding the summit, this 
drop being due, I suspect, to slightly premature “notching 
up” by the drivers, as is so often done just before a 
summit jis reached, with the result thaé the first 
quarter-mile down the subsequent descent is run at a 
slower rate than the penultimate quarter-mile of ascent. 
We passed Tring Summit in exactly 38 minutes from the 
Euston start, and were doing 71°4 miles an hour down 
the very slightly falling grade after Leighton, when 
adverse signals brought us to a dead stand at Stoke 
Hammond box, the distance of 45 miles from Euston 
having been run in 49 minutes start to stop. A stoppage 
of 1 min. 41 sec. here; asignal slack at Bletchley, another 
stop—3 min. 9 sec. for water-——at Blisworth, and four 
additional signal checks aggregated a total delay of 17 
minutes, so that practically on the net time the engines 
gained 5 minutes, although the load was so big and 
the booked start-to-stop speed 55:2 miles an hour. 
This is only one of many instances of the excellent 
work I have recorded with locomotives of both those 
classes. 

I come now to some experiences with Mr. F, W. 
Webb's latest express type—perhaps I ought to say 
types, as there are several points of difference between 
his Jubilee or Black Prince four-cylinder compounds, 
which came out in 1897, and his final larger class, also 
four-cylinder compounds—of which No. 1941, Alfred the 
Great, is the prototype. In general design, however, the 
two classes are virtually identical, but the later one has 
larger and higher-pitched boilers, with 1557 square feet 
of heating surface instead of 1400ft., water-bottom to 
fire-box, and 16in. high-pressure cylinders instead of 
15in.; the steam pressure remaining as before, 200 |b. per 
square inch. With one of these latter, No. 1959, 
Revenge, piloted by No. 696, Director, 6ft. Gin. coupled 
non-compound, and the full load of twenty and a-half 
coaches, the run of 158 miles without stop from Euston 
to Crewe was made in 2 h. 52 min.; Crewe was reached 
three minutes early, an average rate of 55°1 miles an 
hour being sustained from start to stop. Dropping 
the pilot and the Liverpool portion, Revenge gained 
another minute with the remaining eight coaches 
to Manchester, in spite of a signal check, so that 
Manchester was reached four minutes in advance 
of booked time, or in 3h. 41min. from Euston— 
very satisfactory work. Another four-cylinder com- 
pound, No. 1957, Orion, also of the Alfred class, piloted 
by a 6ft. 6in. coupled non-compound, took the 10.40 a.m. 
from Euston to Crewe in just 40 seconds under the 
allotted 2 h. 55 min., the load being the regular 204 
coaches. This was done in spite of a very bad slowing 
for two minutes on end over the permanent way altera- 
tion near Amiugton siding-——109 miles from London— 
another “dead slow” near Basford Wood, and a mishap 
to the pilot engine, which gave little help after Rugby. 
The running throughout was good. Tring was passed in 
38 min. 39 sec., the minimum speed up the bank being 
52°8 miles an hour except for the last quarter mile, when 
there was the usual drop, as in the former case, but not 
below 50. Bletchley was passed in 52 min. 28 sec.; 
Rugby in 88 min. 44 sec. from Euston, 79 min. 42 sec. 
from Willesden—passing. Tamworth was passed in 
118 min. 48 sec. from the start, notwithstanding the two 
minutes slowing just previously, and Stafford in 
2 h. 25 min. exactly, with the same drawback. The net 
time from Euston to Crewe was 2 h. 52 min., as in the 
previous case. This shows very even and uniform 
running, for in neither case was a maximum of 70 miles 
an hour exceeded down falling gradients. From Crewe 
to Manchester the train—one of the two most important 
competitive expresses run by the London and North- 
Western Company—was taken on by a six-coupled goods 
engine with 5ft. wheels, a somewhat eccentric proceed- 
ing that involved the utterly unsuitable locomotive being 
severely pressed and driven at a speed of over 60 miles 
an hour where the gradients were favourable, and yet 
losing a minute in the running, which, however, was 
picked up, and two minutes more, between Stockport and 
Manchester, where the booking is at only 31 miles an 
hour; so that we arrived at Manchester two minutes 
early, in spite of the curious “‘horsing”’ after Crewe. It 
may be noted that the Crewe-Stockport run is booked at 
an average rate of exactly 50 miles an hour start to stop 





* No, V. appeared on December 12th, 1902. 





—a very high average to be maintained by a six-coupled 
goods engine with 5ft. wheels. 

Two other trips by the 10.40 a.m. train were made with 
a smaller load—nineteen coaches, or about 340 tons. In 
each case the train engine was a four-cylinder compound 
of the earlier Jubilee or Black Prince class, and the 
pilot a 6ft. 6in. coupled non-compound. With No. 276, 
Pluto, and No. 1918, Renown, Tring Summit was passed 
in the quick time of 87 min. 54 sec. from the Euston 
start, Bletchley in 51 min. 80 sec., and the fiftieth mile- 
post in 54 min. 44 sec. Then came a signal check, but 
Rugby was breasted in 90 min. 17 sec. from Euston. 
The lowest speed up the Tring bank was 56-2, except for 
the last quarter mile, when it was 52°8. A rate of 73°8 
was attained near Leighton. .Two more bad signal 
checks, the second nearly a dead stop; a stay by signal 
for 3 min. 37 sec. at Stafford, and one more signal slack 
at Standon Bridge made up a total delay of thirteen 
minutes, so we did very well, from the locomotive view 
point, to reach Crewe only eight minutes late. Here the 
eccentricity of putting a 5ft. six-coupled goods engine on 
a fast express booked at 50 miles an hour was repeated, 
with the ouvcome that two minutes more were lost to 
Stockport, and a very late arrival at Manchester was 
ensured. In the second instance referred to, the 
10.40 a.m. train was taken by No. 1915, Implacable, 
assisted by No. 2191, Snowdon, and the performance 
was an excellent one, time being kept to Crewe—indeed, 
improved upon by nine seconds—in spite of signal slacks 
at Langley and Amington, and a dead stop of 3 min. 6 sec. 
at Nuneaton for water, leaving the net time for the 158 miles 
only 2 h. 46 sec., or 166 min., very smart work with such a 
load. In this case there would easily have been a punctual! 
or before time arrival at Manchester, but at‘Crewe one of 
the earliest, or Experiment type of three-cylinder com- 
pounds, was puton. This engine—No. 1102, Cyclops— 
has only 140 lb. pressure. Seeing that locomotive com- 
pounding has never been a euccess with so low a 
pressure, or even 160 lb., it goes without saying that it 
must be still less efficient with only 1401b., and so the 
event proved. Time was persistently lost all the rest of 
the way, although the load was reduced to barely 
130 tons, and so, after being “on time” at Crewe, we 
were four minutes late at Manchester—a third illustra- 
tion of the drawbacks attaching to this singular method 
of working important competitive trains on the Crewe- 
Manchester stage. 

Two more trips by this train deserve notice. In each 
instance the train engine was a four-cylinder compound 
of the Jubilee type. In one case the pilot was a 6ft. 6in. 
coupled; the load 20}; the train engine, No. 1927, 
Goliath. Tring Summit was passed in 38 min. 39 sec., 
the minimum speed up the 1 in 330, as on other occa- 
sions, being 52°8 miles an hour; Rugby in 89 min. 7 sec., 
in spite of a repairing slow in Kilsby Tunnel ; Tamworth 
in117 min. 48 sec., although the Amington permanent- 
way slack lasted over two’ minutes. At-Armitage we 
had another relaying slow, bringing us down to 15 miles 
an hour for two minutes. Yet we reached Stafford in 
2h. 25 min. 57 sec. from Euston, or less than a minute 
over booked time, although the delays amounted to fully 
six minutes. Here again the locomotive work was 
clearly good. The journey to Liverpool was continued 
by a three-cylinder compound of the Dreadnought class, 
with 6ft. wheels—viz., No. 507, Marchioness of Stafford 
—and in spite of being impeded all the way to Crewe 
by the Manchester portion which was just in front of us, 
and evidently not travelling very fast, we were nearly a 
minute to the good at Liverpool. The load from Stafford 
was reckoned as 12 coaches, and weighed approximately 
200 tons behind the tender. The last trip of the 
Euston-Manchester down express, which I shall quote 
now, produced a curious and noteworthy locomotive com- 
bination. The train engine was No. 1923, Agamemnon— 
four-cylinder compound Jubilee class, but the pilot was no 
less a celebrity than No. 2054, Queen Empress, the second 
built of Mr. Webb’s Greater Britains, and the British 
representative at the Chicago Exhibition of 1893. I need 
scarcely say that she is an eight-wheeled three-cylinder 
compound with four 7ft. drivers, two high-pressure 
cylinders 15in. by 24in.; one low-pressure 80in. by 24in.; 
and an extra long boiler with midway combustion 
chambers. It seemed a slight revulsion to see her a mere 
pilot at this early stage of her career. However, the two 
compounds, hauling fully 370 tons, made excellent 
progress when the preliminary difficulty.of the start— 
always the weakest point with these engines—had been 
overcome. Thus they took 4 min. 15 sec. to clear Chalk 
Farm, whereas a train engine of the same class with the 
same load, but with a non-compound pilot, took only 
8 min. 6 sec. But whereas in that case the two engines 
took 35 min. 33 sec. from Chalk Farm to Tring, Queen 
Empress and Agamemnon did that length in 35 min. 4 sec., 
i.e., 29 seconds quicker. Rugby was passed in 
91 min. 7 sec. from Euston, and Stafford was reached in 
2 h. 26 min. 58 sec., two minutes delay being caused vy a 
check at Milford, while there were the usual permanent 
way slowings through Kilsby Tunnel and past Amington 
sidings. It is interesting to note that while a speed of 
57°7 was maintained up the Tring bank as far as Box- 
moor, there was a drop to 51°1 between that station and 
the next one, Berkhamsted, but then came a rise to 55°5 
up the final and steepest stretch of 1 in 330, which was 
sustained to the summit, this forming a curious exception 
to the usual rule. 

Reviewing these performances as a whole, they seem to 
me to possess many elements of merit, but, of course, the 
invariable use of an assistant engine of a different type 
makes it difficult to appraise the value of the work 
actually done by each locomotive. 

In my previous article I have mentioned some of the 
up-journeys of the accelerated Manchester and Liverpool 
expresses, and I need not enlarge on the others, with 
two exceptions. In one of these the engine was the 
redoubtable No. 955, Charles Dickens; then closely near- 
ing the completion of her second million miles run in a 
twenty years’ career. How much of the original Charles 
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Dickens, built by Mr. Webb in 1882, still remained, it 
does not rest with me to say. But whatever renewals 
the materials may have undergone, her design and con- 
struction remained practically unalterable. The train, of 
course, was that always taken by this engine, the 8.30 a.m. 
from Manchester vid Stoke, which had been accelerated 
to make the run to London in 38h.50 min. The load 
as far as Stoke was reckoned as twenty coaches, and so a 
second engine assisted ; the assistant was a six-coupled 
5ft. wheeled goods engine, which had to travel at rather 
remarkable speed for a locomotive of that class. As a 
matter of fact, we attained a rate of 70 miles an hour 
down the bank near Congleton. From Stoke the load 
was nine coaches, and the pilot was cut off. The real 
running began from Lichfield, the allowance for the 116} 
miles to Euston being 125 minutes, representing an 
average of 55°9 miles an hour. The inclusive time taken 
was 126 min. 48sec. But out of that we had been at a 
dead stand for 1 min. 55 sec. at Kilsby Tunnel South Box, 
leaving the actual running time 124 min. 53 sec. Added 
to the loss for an extra start and stop, there were four 
bad checks, the whole representing quite 11 minutes 
delay, so that our net time from Lichfield was not more 
than 114 minutes. The running was very smart through- 
out. The other up-train to which I have to refer is the 
10.30 a.m. from Manchester, timed to run to Euston in 
3h. 45 min., with stops at Stockport and Stafford. The 
load was reckoned as fifteen coaches, weighing about 
245 tons, and the engine was No. 1959, Revenge, four- 
cylinder compound, of the latest and largest, or 
Alfred the Great, class. As the allowance for the 
49} miles from Stockport to Stafford was 62 minutes, 
Revenge had to take things very easily, and even 
so, got to Stafford 3 minutes under time. There 
was a very long slack approaching Crewe, and that 
station was passed through at the rate of barely 10 miles 
an hour. Then came the climb of 10} miles to Whit- 
more, first a short length of 1 in 330, then three miles at 
1 in 250, and three miles at 1 in 177, followed by a like 
distance of 1 in 830 to the summit. Starting the Madeley 
bank at 43 miles an hour, we steadily gained speed up 
the 1 in 177 until, at the top, where it eases off to 1 in 
830, we were going at 47, and still increasing. Then up 
the final bit at 1 in 330, we steadily quickened to 56°2 
miles an hour. With one engine on a load of 245 tons, 
this was extremely creditable. Down the drop into Staf- 
ford we merely sauntered, as we were in front of time, 
and after picking up an extra coach there, we had to wait 
for time before we started again with “16 on,” or 270 
tons, for our non-stopping run of 113} miles booked at 
55°2 miles an hour to Euston. This Revenge accom- 
plished in 2 h. 23 min. 3 sec., notwithstanding the usual 
slack for repairs at Amington, and another for signals at 
Trent Valley Junction. Our time from Tamworth to 
Euston was 113 min. net; from Rugby to Euston, 
85 min. 6 sec.; Bletchley to Euston, 47 min. 10 sec. ; 
Tring to Euston, 31 min. 10 sec.; Rugby to Willesden, 
79 min. 4.sec.; Bletchley to Tring, exactly 16 minutes. 
The minimum rate up the final six miles of 1 in 330 to 
Tring Summit was 52°8 during the last quarter mile 
only, before that it kept steadily up to 55 miles an hour. 
The downhill speed at no point exceeded 70 miles an 
hour, and only reached that maximum for a short 
distance down the Roade bank and near Sudbury. 
Here, then, is a fair specimen of what Mr. Webb’s latest 
compound type can do unassisted. The Stafford-Euston 
run of 133} miles was done at an average rate of 56 miles 
an hour from start to stop with a load of 270 tons behind 
the tender, without any extreme speed being run down- 
hill, and with a good speed maintained up the rising 
grades. I cannot regard this otherwise than as a very 
good piece of .work relatively to the nominal and 
theoretical power of the engine. 

The other notable acceleration on the London and 
North-Western was in its best services between London 
and Birmingham. Iu a special article I described at 
the time in the columns of Tar EnGrneer the “ record ” 
run of 1h. 54 min. 56sec. from Birmingham to Euston 
on August Ist last, which inaugurated the two-hour 
timing between Birmingham and London, which had 
been the previously unrealised aspiration of the London 
and North-Western for half a century. I made several 
subsequent journeys by this train, the 5 p.m. ex New- 
street, and in every instance the run of 113 miles was 
made with ease well within the prescribed two hours. 
The same engine that ran the record trip, namely, 
No. 1960, Francis Stevenson, was generally employed, and 
the speed was kept steadily to as nearly as possible 60 
miles an hour up and down hill; my best run after the 
opening one was 1 h. 57 min. 49 sec. In one case a 
Jubilee compound, No. 1927, Goliath, ran the train, but 
there was very little difference in the performance, the 
time on that occasion being 1 h. 58 min. 47 sec., with two 
slight signal checks. The train almost invariably kept 
excellent time, and was a model of uniform running. 
The load, however, was light, usually five bogie coaches, 
weighing about 120 tons behind the tender. 

More interesting from the view-point of locomotive 
work were the performances of the down “ diner ” and up 
“Juncher,” leaving London and Birmingham at 6.55 p.m. 
and 11.25 a.m. respectively, each being timed to make 
the journey in 2h. 5 min. without intermediate stop ; for 
these were very respectable trains as to weight, the down 
one, on the occasion of my best run with it, weighing 
approximately 230 tons, and the up one 205 tons, 
exclusive of engine and tender. No. 1953, Formidable, 
of the larger four-cylinder compound class, took the 
6.55 p.m. from Euston, and performed the journey to 
New-street in 2h. 2 min. 13 sec., arriving two minutes 
before time. The run was very even and satisfactory. 
Tring was passed in 38 min. 22 sec., Rugby in 90 min. 
exactly, Coventry 101 min.80sec. The up train wastaken by 
No. 1952, Benbow, of the same class, which stopped in 
Euston precisely 2 h. 1 min. after the New-street start. 
Here, again, there was the same characteristic of remark- 
ably steady and uniform work. But perhaps the most 
striking acceleration of all was that of the morning 








express to Birmingham, leaving Euston at 9.20 a.m., the 
improvement of which came in with the winter time- 
tables, namely, on October Ist, the time from Euston to 
Birmingham being reduced to 2 h. 10 min., with » couple 
of intermediate stops, namely, at Willesden ad Coventry, 
while the allowance for the 884 miles vetween the two 
stations just named was only 92 minutes, representing 


an average speed of 57°7 milesan hour. On the opening 
day a Jubilee compound, No. 1923, Agamemnon, took 
the train, which consisted of twelve coaches, as far as 
Blisworth—62} miles—where three were slipped. This 
trip was a failure, partly through the engine running 
short of steam, which twice forced the driver to close his 
regulator and turn on the blower, and partly through a 
very strong side wind, the result being that nine minutes 
were lost in the running from Willesden to Coventry, and 
Birmingham was reached twelve minutes late. On the 
second occasion No. 1921, Ismay, of the same class, was 
the train engine, piloted by an Experiment compound. 
In this case there was a loss of 1 min. 35 sec.; but there 
had been delays of three minutes in all—two minutes by 
signals and one minute for repairs in the Kilsby Tunnel— 
so that the net time for the 88} miles was 90} minutes. 
The peculiar features about this performance were (1) 
the excellent pulling up hill, the speed, with a load 
reckoned as 14} coaches, never going below 55 miles an 
hour up the Tring bank, while it rose to 58-4 on the last 
four miles of the steepest bit to the summit; (2) the 
sluggish running down-hill and on the level, where, so far 
from the train engine being assisted by the pilot, the 
four-cylinder compound was obviously pushing along 
the three-cylinder compound, which could not get up 
to the requisite velocity. This was a rather comic 
reversal of the prescribed order of things. In the 
third instance the performance was very fine, the run 
of 88} miles from the Willesden start toa signal stop just 
87 min. 58 sec.—a gain of 4 min. 2 sec. on a booking at 
at the entrance of Coventry Station being done in 
57°7 miles an hour. Moreover, we were slowed through 
the Kilsby Tunnel, so that the net time was virtually 
86 minutes. The load was 15 coaches to Blisworth, 12 
thence, and the engine was No. 1927, Goliath—a Jubilee 
compound—assisted by No. 1430, Pandora—a 7ft. 6in. 
single-wheeler of the Problem type. It may be noted 
that the Tring Summit—26 miles—was passed in 28 min. 
42 sec. from the Willesden start; Bletchley—41} miles 
—41 min. 47 sec.; Rugby—77 miles—76 min. 8 sec. It 
will be seen that the distance of 15 miles 5 chains from 
Tring to Bletchley was done in 13 min. 5sec. Thespeed 
never fell below 60 all the way up the Tring bank. 
Lengthened signal stoppages outside Coventry and 
Birmingham, nevertheless, caused the arrival at New- 
street to be nine minutes late—a regrettable finish to so 
fine a run. 

As I am dealing only with the accelerated services, 
I do not notice in these articles my experiences 
with the services to and from Ireland and Scotland, 
which were not accelerated in 1902. 











CONNECTING AND COUPLING- RODS. 
By P. H. Parr. 
No. I. 

At the present day, when the high speed, or quick 
revolution engine has attained to such an important 
position among the machines used for the transformation 
of energy, and while the power, and to some extent the 
speed, of locomotives is continually increasing, it is some- 
what strange that no trustworthy formule are obtainable 
by which to calculate the stresses in connecting-rods, and 
in the coupling or side rods of locomotives, caused by the 
action of centrifugal force, which stresses frequently, and 
in the rods of locomotives when running at a high rate of 
speed, invariably are considerably greater than are those 
produced by the action of the steam on the piston. I 
have had occasion at various times to determine these 
stresses with the utmost accuracy possible, and not being 
able to find any published data on the subject which 
could be considered of any practical value, was compelled 
to make an original analysis, the results of which, 
together with an indication of the methods used for the 
investigation, form the principal part of the following 
articles. 

A portion of the mathematical work involved in the 
analyses is necessarily of a somewhat advanced character, 
but the results are quite simple, and may easily be 
applied to any particular case by anyone with an ordinary 
knowledge of the use of mathematical tables, as nothing 
is requisite but the substitution in the formule of the 
numerical values which the algebraical symbols assume 
for any given rod in order to obtain the maximum stress 
within very close limits. A simple formula is first 
obtained for the bending moment at any point in the rod 
caused by the action of centrifugal force only, which will 
give fairly accurate results, and which may be used with 
advantage when comparing different rods, or when 
determining the best section for a new rod by the trial 
and error method, which is the only one practicable ; and 
then a very exact formula is found, taking into account 
the effects of centrifugal force, the thrust along the rod, 
and the friction of the pins at the ends, which may be 
used for determining the stress in the material when any 
very great accuracy is desirable. The investigation for 
connecting-rods will be given first, as being to some 
extent more simple than that relating to coupling-rods. 

Before commencing the actual study of the bending 
moment in a connecting-rod, it will be well to consider 
what position of the rod is to be taken as a basis for the 
calculations, and the forces which act upon the rod. 
For several reasons that position of the connecting-rod 
in which it is at right angles to the crank, and in which 
it is in compression, is the best. to work upon, the 
principal one being that the calculations are much less 
difficult, and the results more simple than for any other 
position, while it is evident, without any complicated 








analysis, that even if this is not the exact position at 
which the maximum stress occurs, it is so near to it that 
the difference will be negligible. The forces which act 
upon the rod and which will receive attention are :— 
First, the centrifugal, or as I prefer to call it, the imertia 
force due to the oscillation of the rod about the cross- 
head pin; secondly, the thrust along the rod due to the 
action of the steam on the piston ; thirdly, the friction of 
the pins. 

It may be proper to mention here that the effect of the 
two latter forces is usually between 5 and 10 per cent. of 
that of the first for connecting-rods, and less than 5 per 
cent. for coupling-rods. The first force evidently pro- 
duces a simple bending moment in the rod, and also a 
shear, with which we are not at present concerned. The 
second force produces a direct compression, with which 
we are not at present concerned, and a bending moment 
at any point equal to F y, where Fis the thrust along the 
rod, and y is the deflection of the rod at the point under 
consideration. With regard to the third force, only the 
bending moment due to the friction of the crank-pin will 
be taken into account, as the introduction of the friction 
of the crosshead pin into the calculations complicates 
them to an extent which is not nearly compensated for 
by the very slightly increased accuracy. Also, the effect 
of the friction of the crosshead pin is small when com- 
pared with that of the crank-pin, and as the bending 
moment produced by this last is always less than 5 per 
cent. of the whole near the centre of the rod, which is 
the only portion for which any calculations need be made, 
it is evident that the neglect will not cause any 
appreciable error. For obtaining the thrust along the 
rod, the following short table will be found useful. 
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R is the ratio of connecting-rod to crank, the figures for 
which will cover most cases. S is the fraction of the 
stroke completed when the connecting-rod is in the 
required position at right angles to the crank, and T is 
the ratio of the thrust along the rod to the total pressure 
of the steam on the piston. The figures given for S will 
enable the position on the indicator diagram at which the 
steam pressure should be measured to be quickly and 
easily found, and then the total pressure on the piston 
multiplied by T will give the thrust along the rod. The 
following notation will be adhered to while dealing with 
connecting-rods :— 

A = the area of the section of the rod at any point in 
square inches. 

d = the diameter of the rod at any point, if circular in 
section, in inches. 

l = the length of the rod between centres in inches. 

y = the weight of a cubic inch of the material of which 
the rod is made in pounds. 

= 0-288 for steel. 

= the velocity of the crank-pin in feet per second. 
the radius of the crank-pin circle in feet. 
vy? 
lr 

F = the thrust along the rod in pounds. 

R = the pressure on the crosshead pin caused by the 
inertia of the rod in pounds. 

R, = the pressure on the crank-pin caused by the 
inertia of the rod in pounds. 

u = the coefficient of friction between the crank-pin 
and the connecting-rod brass; this may be taken as 0-07. 

5 = the diameter of the crank-pin in inches. 
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; = Young’s modulus of direct elasticity for the 
material of which the rod is made. 

I = the average moment of inertia of the section of 
the rod, or, say, the moment of inertia of the centre 
section. 

Z =the strength modulus of the section of the rod 


2 
with reference to bending—Z, of course, is equal to > 
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h being the height of the rod section, and I its moment 
of inertia. 

x or = the distance of the section under consideration 
from the centre of the crosshead pin. 

y = the deflection of the rod at any point. 

g = the coefficient of terrestrial gravitational accelera- 
tion. 

= 82-°2ft. per second per second, nearly. 








In the course of a lecture by Professor Hudson Beare 
on ‘‘ Recent Developments in the Gas Engine,” before the Glasgow 
Technical College Scientific Society, the author said that the chief 
difference between Dr. Mond’s and Mr. Dowson’s producer-gas 
system lies in the large quantity of steam whichis mixed with the ‘air 
and blown into the producer in Mond’s system, the weight of steam 
decomposed per ton of slack being about half a ton, and the final 
producer gas contains about 29 per cent. of free hydrogen. One 
of the secrets of the great success of this producer is the elaborate 
care which has been taken to utilise the regenerator principle at 
every stage of the process. A medium-sized ‘producer can deal 
with 20 tons of slack per twenty-four hours, producing a little over 
3,000,000 cubic feet of gas, of a calorific value of about 148 B.Th.U. 
per cubic foot, and if the supplementary steam can be obtained by 
utilising waste heat, asis done in some of the plants, about 84 per 
cent. of the original heat of the slack is obtained. 
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THE EXTENSION OF THE NIAGARA FALLS 
POWER STATION, 


Ty an article which appeared in THe ENGINEER of August 
8th last a general description was given of the important new 
works at the Niagara Falls power station, which are now 
almost completed. It is expected that in the early part of 
this year the total output of the existing plant will bedoubled. 
The correspondent, to whom we are indebted for the photo- 
graphs from which the accompanying illustrations have been 
reproduced, visited the Power Company in October last, and 
was informed by the superintendent, Mr. Philip Barton, that 
the total output for the plant in the month of September 
amounted to 25,409,000 kilowatt hours, which means an 
average load throughout the month of 47,310 horse-power. 

The new power-house when complete will contain 5500 
horse-power and 10,000 horse-power generators, driven by 
turbines designed by Escher Wyss and Co., the larger size 
will be constructed at this firm’s Zurich works. The genera- 
tors, which have been delivered, come from the works of the 
General Electric Company, and have been described in the 
article referred to. They are arranged in a line above the 
horizontal turbines in a similar manner to those in the old 
power-house, the regulating appliances, and governors, being 
grouped iu different sets of panels and operated from above. 
The actual make and break portions of the switches, which 
open and shut in oi], are entirely enclosed by remov- 
able panels. The compressed-air system of working high- 
tension switches appears to be superseded by the oil type, 
which are connected to the levers by specially-prepared 
wooden rods. 

The general arrapgements of transmission will be similar 
to those at present, but the three-phase current, which is dis- 
tributed on bare copper conductorsat 22,000 volts, willinthenew 
line be taken up to 40,000 and even to 60,000 volts for the long- 
distance lines which will reach Toronto, taking in other 
towns on the way that are within a distance of about eighty 


new extension being marked, ‘‘ Power-house No. 2,’’ an eleva- | 
tion of the building, isshown by Fig. 1, page63 ; the low erection 


| in front contains the arrangement for removing the grass, | 


ice, and other drift material from the inlet racks. During | 
the winter months, at times when the river is filled with | 
what is known as anchor ice, it is necessary to remove many | 
sections of the inlet racks to allow the ice to pass through. In 
the old station this was accomplished by means of a steam- 
driven locomotive crane, working in the open. The method 
offered many disadvantages, besides exposing the labourers 
to the intense cold. Consequently the inlet racks, shown in | 


| Figs. 2 and 3, page 63, are roofed in, and an electric tra- 


veller wlll do the work of the steam crane. The movable 
screens, which can be pulled up through the channel iron 
guides, are shown in position in Fig. 3. It is also necessary 
to keep the channel open, and a special gang of men can be 
summoned at any time for the arduous work of keeping an 
open channel several hundred feet long through the solid ice, 
which forms in the river at the head of the canal. Fig. 4 | 
gives an idea of the solidity of the work, and illustrates the 
method of building a staircase. 

It is expected that any ice that may accumulate in 
the forebay of the power-house can be disposed of by 
means of the sluice way emptying into the tunnel. The 
electric crane may be called into requisition to remove ice, 
but it is hoped that the submerged inlets to the forebay will 
prevent most of the ice from entering, and that by means of 
the sluice way that which enters can be dealt with. The 
primary object of the electric crane is to pull up quickly 
the lower sections of the inlet rack at the times when anchor 
ice or ‘‘ frasil’’ is prevalent. Unless sections of the rack are 
removed to allow this material to pass through the turbines, 
it will clog the racks to such an extent as to prevent the ingress 
of water to the penstock inlets. 

It is curious to note the large chimney stack of the Interna- 
tional Paper Company, which is seen in Fig. 4. The factory 
uses hydraulic power to the extent of S000 horse-power direct 
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miles. - The poles will be kept at the reduced distance apart, 
which has been found to be more suitable than that originally 
arranged for, in the old line to Buffalo which has now double the 
number of poles, they have all been re-fitted with a special 
form of stoneware petticoat insulators, furnished with 


V-shaped grooves of much wider space at the lower end, so | 


as to prevent the accumulation of dust. It is satisfactory to 
note that the three sources of line troubles—breakage of con- 
ductors, leakage through insulators, and damage by lightning 
—have all been successfully overcome ;-in fact, the insulation 
of the 22,000-volt line is often higher than that of lines of 
less voltage, owing- to the. heating of the ‘insulators, which 
dries off the atmospheric moisture. 


from lightning has been abandoned ; sufficient protection is 
assured by the lightning arresters, which are placed at the 
power-house and wherever the distributing mains are 
tap 


which cause destruction of apparatus attached to the trans- 
short circuit without destruction of any apparatus. 
singularly fortunate; during the five and a-half years almost 


has been lightning arresters; the exceptions are the short 
circuiting of a 500-kilowatt transformer and some smaller 
transformers. However, the line has not been so fortunate ; 
several different styles and makes of lighning protectors have 
been installed and tried with the result of ultimate disaster 
to the arrester owing to it being unable to interrupt the 
dynamo current that follows the discharge. Devices that work 
perfectly well on high frequency current have failed on this 
line. The present arrangement, which comes nearest in 
answering the problem, is the so-called low equivalent 
arrester manufactured by the Westinghouse Company ; but 
another, the Stanley, is also installed. To show the extra- 
ordinary distance that lightning will jump to short circuit a 
line, it must be remembered that the conductors are 3ft. apart, 
but eighteen interruptions have taken place from this cause, 
five of which occurred within a space of three hours during a 
very heavy storm. In each case the current had to be 
switched off at the generating station, which occasioned a 
stoppage of the service for an average of about four minutes ; 
but the line suffered no permanent damage. 

Referring to the accompanying illustrations, the above plan 


The original barbed | 
wire which ran along the top of the poles to protect the line | 


The effects of lightning on a transmission line may be 


ee ee renee ey eee ee eee | engineer to the United States has come into our possession. 


mission line; and (2) those discharges which cause a general | We publish it very nearly verbatim, feeling sure that it will 
So far as | 
the former is concerned, the Niagara-Buffalo line has been | 


the only apparatus which has been destroyed by lightning | time they were made, on the mind of an engineer born and | 








THE OLD AND NEW POWER HOUSES AT NIAGARA FALLS 


without the intervention of electric generators; it takes water | 
from the Niagara River, at the mouth of the power canal, and 
discharges into the tunnel of the Niagara Falls Power 
Company. Although this power answers well for the purpose 
of crushing wood fibre into pulp, steam engines are employed 
for the operation of paper making, and steam is used to obtain 
the necessary steam heat for drying. 

One caanot fail to be impressed by the magnitude of the 
work operated from the power station. All the electric street 
railways and electric lights for a distance of forty miles in 
this populous section rely on it for current, but so immense 
is the total power of Niagara Falls that the part diverted in 
the cause of industry is negligible by comparison. 








A DIARY OF A TOUR IN AMERICA. 


Tue following diary of a visit paid by an English electrical 


prove of interest to our readers. Its particular value lies in 
the fact that it is the record of impressions, set down at the 


trained in this country and having considerable experience of 

British methods. The visit commenced in May of last year. 
Saturday, May 17th.—Breakfast at 6.45. Customs officers 

came aboard and took our declarations whilst steaming up 


the bay to New York. Saw lots of ‘‘sky-scrapers’’ as we | , r 
came up to the Cunard berth. All luggage opened and | very large, and engaged until recently in the manufacture of 


examined on landing, with much delay, but eventually got | 


clear at about 9.30. The part of New York near the docks 
very dirty and much like such places in England. Dilapi- 
dated old horse trams running on roads atrociously paved 
with setts. New York is on a long island in the estuary of | 
the Hudson River, and runs north and south. The old city 
is at the south end, and its streets are mostly narrow and 
crooked like those of London, but from about three miles 4 
to the extreme north the city is laid out symmetrically wit 


‘‘avenues’’ running north and south, numbered from first | 


to eleventh, and streets crossing these at right angles 
numbered from first up to 200 or so. 


trams below, whilst several of the others have electric trams 
only. All these trams are on the slot system, as are also those 


shows the general arrangements of the power station, the ' on some of the more important cross streets, whilst the minor 


| without the use of resistances. 


Most of the avenues | 
are well laid out, and four of them have elevated railways with | 


streets still have horse trams; but nowhere are overhead wires 
to be seen. ‘The cars are mostly, at this season, of the open-side 
type with cross seats, and the universal fare is 5 cents (24d.) for 
any distance, which may be many miles. The conductor pulls a 
strap whenever he ros ae a fare, and this rings a bell and 
shows the number of fares taken on a counter at the end of 
the car, so doing away with bell punches and tickets. Walked 
a long way up Broadway, which runs almost parallel to the 
avenues, but intersects several of them, and noticed numerous 
sky-scrapers, which are really not so very ugly when of pro- 
portionate width, but the very narrow ones look more like 
chimneys and are a great disfigurement. They are all built 
of steel stanchions and joists with stone, terra-cotta, or brick 
facing, which is not part of the structure, but looks all right 
when finished. Noticed one under construction, of which the 
upper part only was faced, so that it looked like an enormous 
stone building standing on steel legs. 

Sunday, May 18th.—Noticed the office of the New Yor}; 
Herald, which is arranged so that people can watch the 
printing on some very large and rapid machines. The paper 


| costs five cents, and contains ninety-six pages, of which a 


good many have coloured illustrations of the most crude 
description, whilst the rest of the paper is full of sensational 
headlines, and, to me, most uninteresting personal matter. 
Monday, May 19th.—Went to present our introductions to 
Mr. Comerford Martin, editor of the Electrical World and 
Engineer, and saw the joint editor, who told us that Mr. 
Martin had gone to the Cincinnati Convention of the National 
Electrie Light Association, where most of the men we wanted 
to see were also likely to be. Decided to start for Cincinnati 
by the 1.55 train. . Crossed on the Pennsylvania Company’s 
ferry from Cortland-street, and were just in time to secure 
berths in the sleeping car. The distance is about 800 miles, 
and takes 214 hours. On the journey made the acquaintance 
of Dr. Perrine, president of the Stanley Company, who was 
also going to Cincinnati. My friend happened to have 
an introduction to this gentleman, which he promptly 
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presented. Found Dr. Perrine a most interesting and agree- 
able man, and he put us up toall the peculiarities of American 
railroad travelling. Passed through Philadelphia in the 
afternoon, and Pittsburg and Columbus during the night. 
Tuesday, May 20th.—Arrived at Cincinnati at 10.30 am. 
and drove at once to the Grand Hotel, where the Convention 
is being held. Soon came across Mr. Martin, and were 
introduced by him and Dr. Perrine to many notable and 
interesting people. Just after our arrival there was a 
tremendous thunderstorm and tornado, and we learned after- 
wards that 2}in. of rain had fallen in 35 minutes, and that 
five people were killed in the immediate neighbourhood. 
The cars here are operated by a double trolley, put in at the 
time of an electrolysis scare. It is ugly, of course, but 
hardly matters in comparison with the forest of crooked 
poles and maze of untidy wires in connection with the arc 
lighting. The incandescent lighting wires had recently been 
| put underground, and it is hard to imagine what the streets 
'must have looked like before. The hotel was effectively 
decorated and illuminated for the Convention, and all the 
principal manufacturers had rooms in which to show their 
wares and treat possible customers to cigars and whisky for 
the better appreciation of the same. Visited the electric 
light works. These have only been established for three 
years, but they are already turning out Brush dynamos, 
which run 4000 arc lamps, and replacing with variable ratio 
automatic transformers on the Wagner system and enclosed 


| alternating series arc lamps. 


Wednesday, May 2ist.—Attended several papers at tho 
Convention, and then off by special train to one of the 
suburbs to see over the Bullock Company’s Works. Not 


direct-current motors, but now extending and going in for 
large alternators, and have just secured a good order for the 
Cincinnati supply station. The shops are beautifully clean, 
| light, and well arranged, and every tool driven by a separate 
motor on the Bullock system. This system involves the use of 


| two double commutator. dynamos, giving four different pres- 
| sures, which are distributed on five wires, and can be com- 


bined by special controllers to give large ranges of pressure 
Both starting and speed 
control are effected entirely in this way. The offices and 
staff strike one as being very large in proportion to the size 
of the works, but this is quite typical of American com- 
mercial methods. Started by the 8.5 sleeping-car train for 
Pittsburg. 

Thursday, May 22nd.—Were turned out soon after 
| 6.30 a.m. at Pittsburg, and made at once for the Schenley 
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Hotel. Took tram to East Pittsburg, where the Westing- 
house works are situated, some eight or ten miles up the 
valley, and had a very exciting ride, since the country is 
extremely hilly, abounding in precipices, whilst the route has 
many right-angle turns, and the car travels at something like 
thirty miles an hour frequently. Several times we found 
ourselves making for the edge of a precipice at full speed, and 
when within twenty yards or so the powerful Newell brakes 
were applied, so that we could take the right-angle turn, and 
then to full spsed again along the edge of the precipice. A 
delay of a few seconds in the action of the brakes would cer- 
tainly cause the car to run over the precipice, for it could not 
by any possibility keep the rails round such a curve ata 
speed of more than three or four miles an hour. On arrival 
at the Westinghouse works, presented our introduction to 
the acting vice-president, Mr. McFarland, who invited us to 
lunch with him, after going round the works. The guide 
sent to show us over the works unfortunately knew hardly 
anything, but we were greatly impressed with the size and 
general lay-out of the shops, and the quantity and orderly 
arrangement of the work in progress, at we saw some very 
large machines under construction, including several 5000 
kilowatt three-phasers for the New York trams. By 
introduction from Mr. McFarland we then visited the 
Westinghouse air brake works, which are some two miles 
further up the valley, and found them interesting, chiefly on 
account of the arrangements for producing cheaply very large 
numbers of similar parts. The most notable feature was in 
the iron foundry, where they have several long tables travel- 
ling continuously across the whole width of the foundry and 
back, with rounded ends, of course. At one side of each 
table is a group of moulding machines, the moulds from 
which are put on to the table, and travel along until they 
come to a point where the metal can be conveniently poured 
in whilst they are still moving; then they travel some dis- 
tance whilst the metal cools, and come to a point where a 
gang of men takes the moulds off and drops them on to a 
grating, through which most of the sand falls; the castings 
are taken away to the fettlers, and the moulding boxes 
replaced on the table and travel along to the moulding 
machines where we started. Returned by car on a lower 
and safer route to the Schenley Hotel, where we dined and 
watched a thunderstorm before making for the 10.45 p.m. 
sleeper to Buffalo. The railway station here has a splendid 
hall, as usual, but the platforms consist only of a few planks 
laid on the ground and partly protected by very rough wooden 
sheds, from which the rain water poured on to us as we 
clambered up into the car. We found the locomotive bells 
very disturbing, for every locomotive carries a huge bell, 
which can be set to toll automatically whenever there is a 
chance of anyone getting run over. This is the case at all 
stations, and generally also at level crossing, and places where 
the train runs alongside a street, as there is frequently neither 
fence nor gate. The whistles are even worse, for they make a 
noise like a fog horn; but they, fortunately, are not so often 
used. 

Friday, May 23rd.—Arrived at Buffalo soon after 7 a.m. 
and had breakfast at the Iroquois Hotel. After that took a 
stroll in the town, which is remarkably clean, with wide, well 
paved streets and handsome buildings. Called on Mr. Frem- 
year, the Westinghouse representative, to whom Mr. McFarland 
had given us an introduction, and after a chat he deputed 
one of his engineers to show us the stepping-down house of 
the Niagara transmission, which is situated just outside the 
city boundary. Current is brought nearly thirty miles from 
Niagara to this point on two overhead lines carrying three- 
phase 25-cycle currents at 22,000 volts, and is here stepped 
down to 11,000 volts and then distributed, chiefly by under- 
ground mains, to various transforming sub-stations in Buffalo 
belonging to the lighting and tramway companies. There 
are seven large water-cooled transformers of 2250 kilowatts 
each, and all the necessary switch gear on both sides; but we 
understood that the Westinghouse long air-break switches on 
the 22,000-volt side could not be relied upon to break a 
heavy current, and were to be replaced by General Electric, 
motor controlled, oil break switches, on which they had just 
completed satisfactory tests. Got introductions from Mr. 
Fremyear to the stations at North Tonawanda and Niagara, 
and then boarded the Niagara tram, which takes one the 
whole distance of 30 miles for 35 cents. Got off at North 
Tonawanda, a very scattered township about midway between 
Buffalo and Niagara, and visited the transforming station 
there. The transmission line is tapped here and the current 
transformed in a great variety of ways for local use. There 
is consequently a most wonderful assortment of plant, as 
follows :—(a) Step-down transformers and rotary converters 
to give 550-volt direct current to feed the tramways.. (b) 
Step-down transformers to give 4400 volts for the larger local 
power users. (c) Step-down transformers and motor gene- 
rators to give two-phase current at 2200 volts and 60 cycles 
for the smaller power users. This current is also split into 
two separate phases to serve for—(d) Single phase lighting 
(incandescent) in the surrounding district. (e) Automatic 
constant-current transformers to serve series enclosed arc 
lamps on the public roads. Most of these circuits require 
about 2500 volts, but one, on which the nearest lamp is five 
miles away, runs at about 8000 volts. (f) Step-down trans- 
formers and three-phase motors driving Thomson-Houston 
dynamos for open series arc lighting. This is now, however, 
almost completely superseded by the system (e). There is, 
of course, an equally wonderful variety of switch gear suit- 
able for the control of all this plant, and the whole arrange- 
ment makes one wonder where the much vaunted American 
standardisation comes in. Continued our journey to 
Niagara on another tram and crossed a most horrible 
trestle bridge over a river on the way. In shape it was very 
much like the foot-bridges one sees at railway stations, but 
with inclines instead of steps and quite devoid of any flooring 
or railing. 

Saturday, May 24th.—Visited the power-house of the 
Cataract Construction Company, about a mile above Niagara 
Falls, the electrical plant in which is too well known to 
describe it again here. 

Sunday, May 25th.—Started at night for Albany by the 
sleeper. 

Monday, May 26th.—Arrived at Albany at 6.20a.m. Took 
tram to Schenectady, a distance of 17 miles, which is covered 
in about 45 minutes, and the speed must often have exceeded 
30 miles an hour. The cars are very wide, and the track, 
which is of standard railway gauge, is roughly laid, so that 
we rocked about in a most alarming manner. The real road 
is little better than a track, consisting for the most part of 
soft sand with afew cobble stones here and there—no wonder 
electric traction has superseded horse traffic to such a large 
extent. This line is in. many respects similar to those we 
travelled on at Pittsburg and at Niagara Gorge, and is typical 
of a large proportion of the electric tramways over here, 0 





that one can readily understand how they come to be always 
spoken of as electric railways or simply as railways. What 
we call a railway is always called a railroad here. These 
inter-urban railways abound everywhere, running along 
country roads for the most part, but sometimes cutting 
corners by crossing a fieid or two. The metals are usually of 
the flanged pattern common on the railways here, spiked on 
to sleepers and not ballasted, so that it would be most difficult 
for a cart to get actually on to the line. This, of course, 
only applies to the really urban portion, where the road is not 
paved and other traffic of little account. In the towns a flat 
stepped rail is very common, and in this case the pavement 
between the rails is about lin. lower than the rest of the 
road, which is only a minor objection where the paving 
generally is so shockingly bad. All the most modern work 
is, however, put in with the grooved rail which is so universal 
at home, only it is usually raised considerably above the 
street surface at curves in a manner objectionable to all but 
the tramcars. At Schenectady had a chat with Mr. Emmons, 
the manager of the General Electric Company’s works, and 
were then handed over to Mr. Rohrer, with whom we spent 
some hours going threugh the shops. The works comprise a 
large number of separate buildings, many of them old and 
not very well lighted, so that the place is by no means so 
showy as the Westinghouse works, which are practically all 
under one roof and very much newer. The General Electric 
Company's works are, however, much larger, and cover a far 
wider range of processes. For example, they include a huge 
factory for making all the porcelain parts for switch bases. 
lamp holders, &2., and another for stranding wires and 
insulating with paper and rubber. There was a vast amount 
of work in progress; every department nearly. seemed 
crowded, and many new buildings were being erected. 
There are already nearly 10,000 hands at this factory, and 
another one at Lynn employs about 5000 hands on meters, 
are lamps, small motors, and transformers under 100 kilo- 
watts, whilst at a third factory all the Edison incandescent 
lamps are made, so that the whole concern is very much the 
largest of its kind anywhere. There was a lot of switch gear 
under construction, and oil brake is now the standard device 
for extra high pressures. In the larger siz2s these switches 
are electrically controlled and operated by a small D.C. 
motor, which acts with surprising promptness by means of a 
clever device of springs which the motor winds up, so that 
the first effect of switching on current is to release a catch, 
which allows the spring to immediately operate the switch. 
On the return journey we were delayed by a derailed car near 
Albany, and felt glad that the express part of the journey was 
over. Caught the 5 o’clock train to Pittsfield, arriving just 
before 7 p.m. The town is quite a small one, but, of course, has 
lots of electric trams, and the streets are wide, though 
shockingly paved, and swimming with mud. Here, and 
indeed everywhere we have been so far, except New York, 
the streets are completely spoilt by a multitude of crooked 
poles festooned with wires of all sorts and sizes and conditions 
of raggedness. 

Tuesday, May 27th.—Went to the new Stanley works, a 
mile or two outside the town, and had along chat with Dr. 
Perrine, the president and general manager, who took us 
round the shops. The Stanley Company has specialised in 
long-distance transmission, and has carried out the biggest 
schemes of this kind in California, two of them covering 
about 150 miles at from 40,000 to 60,000 volts. This factory 
has only been running for about a year, and the premises 
formerly occupied in Pittsfield are now devoted almost 
entirely to switch gear. Visited this and saw a good deal of 
interesting work in progress, including, of course, oil brake 
switches for extra high pressure. Caught the 4 p.m. train to 
New York, arriving at the Central Station at 8 o’clock, aftera 
pleasant journey through pretty country abounding in streams 
and low tree-covered hills. The travelling is wonderfully 
smooth in the long heavy coaches which are universal here. 

Wednesday, May 28th.—Were taken to the Lawyers’ Club, 
which occupies two floors of the New York Mutual Life 
building, and is very magnificently appointed. The fact that 
rooms in this building let at more than four dollars per square 
foot gives some idea of the value of space in this city, and of 
the reason why blocks are constantly being demolished to be 
replaced by huge ‘‘ sky-scrapers.’’ Called on Mr. Starrat, of 
the Metropolitan Street Railway Company, to present our 
introduction. Besides giving us permits for his own station, 
he arranged over the ‘‘ phone ’’ for us to view the station of 
the Manhattan Elevated Railway Company, which we at once 
visited with great interest. It is a fine building externally, 
with four large brick chimneys. The engine-house is 
arranged for eight generating sets, of which four are running, 
one being erected, and three being constructed. We had 
seen the dynamo for one of the latter nearly completed at the 
Westinghouse works. The dynamos are three-phase alterna- 
tors, giving 5000 kilowatts at 11,000 volts, with a 50 per cent. 
overload capacity, and are arranged each between two 
engines, The engines are by the Allis Company, and are of an 
entirely novel design, having a horizontal high-pressure 
cylinder, and a vertical low-pressure cylinder working 
on to the same crank-pin—two such engines to each alternator. 
The engines have trip gear and exhaust into surface con- 
densers. The field magnets are built direct on the fly-wheel, 
which runs at 75 revolutions per minute. Babcock boilers 
are used arranged on two floors in four sections on each, 
with Green’s economisers, and the coal store is above, with 
the usual elevator. Air pumps and condensers are in the 
engine-room basement. Some of the exciters are-driven by 
‘¢Tdeal ’’ engines, and others are simply rotary converters, 
all arranged to serve auxiliary motors in addition to their 
special service. All current for the railway is sent out at 
11,000 volts, three-phase, and converted at sub-station to direct- 
current at 600 volts by rotaries. Switch gear is on two 
galleries over the horizontal cylinders of the engines, and all 
H.T. switches are of the G.E.C. oil break pattern, motor 
controlled. They are all three-pole double break, and three 
are used for each gencrator—one being really the main 
switch, whilst the other two connect to either bus bar. 
There are two bus bars to each group of four generators and 
two additional switches for connecting the groups. On the 
distributing sidethere are two switches, one on each bus bar, 
for each feeder sub-bus bar, and on the latter six switches for 
the six cables, which go to form one feeder. The controlling 
tables are quite small slabs of marble sloping like desks, and 
bearing the diagram of connections in bronze strip connect- 
ing the switches. Illuminated coloured bulls’ eyes on these 
lines adjoin the switches and show by the colour lit up 
whether the switches are open or closed. In addition to the 
small switches, which, of course, control the motors which 
operate the main switches, there are other small switches 
controlling .motors. for. altering the field regulators, and 
others again for operating the fleld-circuit breakers in 
emergency, The feeder table, of course, controls’ main 





switches only. On boards behind these tables in full 
view of the attendant are the Lincoln rotary synchronisers, 
voltmeters, ammeters, wattmeters, power factor indi- 
cators, and excess-current and return-current cut-out 
relays for all the machines and feeders. This station 
now runs all the trains on the Second-avenue line, and 
some of those on the Third-avenue line, whilst the whole 
system, including the Sixth and Ninth-avenue lines, is being 
rapidly equipped. Had an invitation from Mr. Ward Leonard 
to join him at a meeting of the Institution of Civil Engineers 
in Fifty-seventh-street in the evening, so went. The meeting 
was a joint one of several institutions to hear a dozen or so of 
papers on the various uses of electricity in the army and 
navy, and they had to be considerably abridged, as there were 
many lantern slides to show and a long discussion to follow. 
This plan of crowding in a whole lot of papers at one meeting 
we had experienced at Cincinnati, and with equally unsatis- 
factory results. 

Thursday, May 29th.—Took elevated railway out to Ninety- 
sixth-street to see the station of the Metropolitan Street 
Railway Company, which is an extremely fine building with 
one huge chimney nearly 300ft. high. The station contains 
eleven generating sets in two rows, and each having a capacity 
of 3500 kilowatts. They are arranged transversely, and each 
consists of a vertical compound Allis engine with a General 
Electric three-phase generator and an enormous built up fly- 
wheel between the cranks. Current is generated at 6600 volts, 
and then dealt with much in the same way as at the Seventy- 
fourth-street Station of the Elevated Railway Company, but 
the switch gear is on four galleries at the end of the engine- 
house. Surface condensers and air pumps are in the engine- 
room basement, whilst the boilers occupy three floors, and 
are of the Babcock make, arranged in four batteries of four 
on each floor. Inclined mechanical stokers are used, but 
there are no economisers, though there is the usual arrange- 
ment of coal and ash conveyors. After lunch, went into the 
city and called on Mr. van Vleck, of the Rapid Transit— 
Shallow Subway—-Company, whose office is on the twenty- 
fourth floor of the tallest building in NewYork. It belongs to 
the Equitable Assurance Life Company, has thirty-three ficors, 
and is about 390ft. high, but several of these floors are in the 
ornamental towers and are not much use, however, there are 
about twenty-six floors up to the cornice, which are all the 
full size of the building. There are about a dozen elevators 
all ina row, and some of these are express up tothe thirteenth 
floor from the entrance hall, so that you need not waste time 
ingoing to a floor above the thirteenth. They go at a great pace 
of course. 

Friday, May 30th.— Decoration Day,’’ and a national 
holiday. Consequently more or less wasted for us so far as 
any business is concerned. 

Saturday, May 31st.—Went down to the docks with my 
friend to see him off by the Umbria. Took a stroll along the 
docks, and luckily came across some conduit tramway under 
construction, of which I took photographs. It looks very 
simply and substantially designed, but is obviously a terribly 
expensive system. Some idea of its solidity may be gained 
from the fact that the Rapid Transit shallow subway is being 
constructed from end to end of New York under such tram- 
ways without stopping the tram service. The whole structure 
of conduit and rails is simply carried on struts and bearers, 
whilst the subway is being blasted out and built only about 
3ft. below the street surface. The two running rails 
and the two Z-shaped rails which form the slot are all bolted 
on to bow-shaped castings at intervals of about 3ft., and the 
trough or conduit is formed with pieces of sheet iron fitted in 
between these castings and afterwards surrounded with con- 
crete. Every third casting is of box section, to carry the in- 
sulators, and, of course, has surface boxes for access to same, 
On slight curves every other casting will be provided for insu- 
lators, and on the sharpest curves every one is so provided. 
Packed up and went down tothe dock of the Fall River Line 
to embark for Boston, and met a friend on the boat, which 
was the Plymouth. Although a large steamer, the Plymouth 
draws only 12ft. of water, so I suppose the Sound is rather 
shallow in places. 

Sunday, June 1st.—Rose at 6 a.m., and hurried into the 
train at Fall River, arriving at Boston at8a.m. Took a 
circular trip to get our bearings on the overhead railway, 
which is much more gracefully and solidly constructed than 
those in New York, but unfortunately its very rigidity adds 
greatly to the noise of the trains, which is dreadful. How- 
ever, the overhead only runs in the less important streets, for 
in the busiest part it runs down into a shallow subway 
beneath the street, which was at first constructed for the 
tramway service only, but now does double duty. Got 
off the overhead at the docks, and took steamer to Nantasket 
Beach. Took the railway to Hull. and found it a very inter- 
esting example of comparatively heavy electric traction, for 
the train consisted of two large cars, one of which was an 
ordinary railroad car drawn as a trailer. The motor car had 
cross seats, and was so high as to require three tiers of steps 
all along the sides, but it appeared to have motors on the 
front bogie only. The speed was very high indeed, and the 
track not too well laid. 

(To be continued.) 








A Pavina-Brick PLant.—At a meeting of the American 
Ceramic Society, Mr. Richardson described a new paving-brick 
factory near Cleveland, making shale brick. Theshaleis delivered 
by a gravity railway, and the railway siding for receiving coal and 
shipping brick comes in from the opposite direction. The shale is 
delivered at an elevation of 22ft. above the ground, and the wagons 
are dumped into hoppers, so that by opening the gates from below 
one man can attend to the feeding of three or four dry pans. The 
shale may also be stored on the floor above the hoppers. The clay 
passes over stationary inclined screens 6ft. by 24ft., the screened 
clay being carried by a conveyor to the hoppers of the presses, and 
the tailings going to the shale hoppers instead of directly to the 
pans. An automatic feeding hopper supplies a constant uniform 
quantity of clay to the pug mills, so that uniform tempering 1s a 
simple matter. The two large pug mills are placed back to back, 
at right angles to brick machines of the auger type, with automatic 
cutting tables and separating belts. One machine is used for 
making sewer and building brick, not repressed. The latter makes 
large size paving blocks, and has one double-die repress. ‘he 
trucks loaded with brick to thedryer. This consists of a series 
of tunnels separated by brick walls, each tunnel containing two 
tracks 100ft. long. There are ten kilns, 36ft. diameter, with 
twelve furnaces to each kiln. The hot gases from the burning 
kilns are used for heating up other kilns, and the cooling kilns are 
cooled by a current of air which when heated is used for combus- 
tion, and delivered to the drying tunnels, For this purpose each 
kiln has a circular flue around the circumference, connecting with 
underground main flues fitted with a A 250 horse-power 
engine runs the machinery, and a smaller engine runs the dryer 
fans and generator, 
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RAILWAY MATTERS. 


Tar new railway between Hanoi and Nam-Dinh was 
opened on the 8th inst, 


Tar Great Northern Railway directors have appointed 
Mr. Alfred J. Brickwell to the position cf assistant surveyor to the 
company. 

On the Chicago and Western Indiana Railroad a machine 
is employed for moving the track by locomotive power, and without 
loosening the ballast. 


A pespatcH from Havana announces that President 
Palma, on Saturday, drove the first spike of the San Juan Martinez- 
Pinar de} Rio extension of the Cuban Railway. It is an English 
line, 


A pENsE fog on the North London Railway system 
renders it necessary to have 200 fogmen at work, and it is 
caleulated that the fog practically costs the company £7 an hour 
during its continuance. 


TuiRty-NINE of the leading British railway companies 
for the past six months report an increase of £530,000 in the passen- 
ger, wade £850,000 in goods receipts, while there has been an 
expansion of £98,000 in undivided returns. 


Durinc last year 14,853 men were employed by 
locomotive-building firms in the United Kingdom. Neilson, Reid 
and Co, were the largest employers with 3410 men, Dubs and Co. 
second with 2423 men, Beyer, Peacock and Co., Limited, third 
with 2165. The total shows an increase of 700 men over 1901. 


THE North British Railway Company has introduced 
at Waverley Station, Edinburgh, an electrica lindicator to announce 
the approach of trains, and show the platform at which they 
would come in, The apparatus has been invented and patented 
by Mr. David Wells, the company’s assistant telegraph superin- 
tendent. 


Can it be true that an order for twenty-five loco- 
motives and twenty-four tenders, which was received in this 
country from the East Indian Railway in June last, has not yet 
been placed by the authorities on this side’ If so, we should 
be glad to learn why the English builders should not have the 
bencfit of this wasted time. 


Tue following paragraph appeared in the Globe of 
January 13th, 1843 :—‘‘ A Good Example.—The Midland Counties 
tailway Company have commenced running second-class carriages 
glazed, instead of the miserably cold and disgracefully open ones 
which we believe are not only to be used on this, but on all other 
lines in the kingdom for day trattfic.” 


Tuer Chilian Congress is apparently giving serious con- 
sideration to the Transandine Railway. According to the 
Valparaiso correspondent of the Times, a committee recommends 
granting a guarantee of 5 per cent. on £1,500,000, the contract for 
the construction to be by public tender, with a right to purchase 
the completed line reserved to the Chilian Government. 


Wir the exception of those which were installed at 
blackpool many years ago, the electric tramways at Bournemouth 
are the first in the country in which the slotted conduit system has 
been adopted. Some parts of the line are operated on the over- 
head trolley system, and to get over this the-ploughs can be lifted 
up out the conduit portion of the track when the trolley sections 
are entered. 


Wir the object of checking the practice on the part of 
railway travellers of rushing at the last moment into trains which 
have startéd on their journey, the London and North-Western 
Railway Company, at one of the London courts last week, pro- 
ceeded against a commercial traveller for omega to enter a 
carriage in motion. The defendant pleaded that he had often seen 
otticia!s assist travellers to enter a moving train. A fine of 3s. and 
costs was imposed. 


Tue formula for calculating train resistance adopted 
at the Baldwin Locomotive Works, Philadelphia, is as follows :— 


R=3+, 


in which R is the resistance in pounds per ton and V is the speed 
in miles per hour. If the figure thus obtained be multiplied by 
the weight of the train in tons, the result will be the draw-bar 
pull in pounds behind the tender. 


Mr. W. Kerry, of Wellingborough, took up duty at 
Sheffield, on the 14th inst., as superintendent of the carriage and 
wagon department of the Midland Railway for the Sheffield 
district. Mr. Kerry succeeds the late Mr. Ellse, who died a 
short time ago. e has Leen superintendent in the Welling- 
borough and Kettering district of the Midland Company's system 
for seventeen years, having served with the company for about 
thirty-three years. 


A Reuter telegram says that the contract for the new 
railway from Lobito Bay, Portuguese South-West Africa, has been 
secured by an English firm, and the first shipment of rails is to 
leave Liverpool next Saturday in the Elder, Dempster liner Oron. 
The Oron will take the consignment, which consists of some 200 
tons, to Benguella, as at present the landing facilities at Lobito 
Bay are very meagre. Benguella is some twenty-five miles south- 
east of Lobito Bay, and the railway material must be landed there 
before the 25th prokimo. 


AccoRDING to a report on the American and English 
competition for the locomotive building for Japan, by the U.S. 
Consul-General at Yokohama, there are now 1200 locomotives at 
work in daily use in the whole country, and about 500 of these are 
of American manufacture. From the same source we learn that 
the reasons given by some of the railways for preferring the 
American engines are the lower price and quicker execution of 
orders, It is said that the tires of the American engine have proved 
more durable, and that it also has some advantages in its lubri- 
cators, air valves, and in the comfort of the driver’s cabin. On 
the other hand, the boilers are more apt to leak than in the 
English-made engine, 


Ir is reported that the tender of the British Thomson- 
Houston Company has been accepted for the electrification of the 
North-Eastern Railway Company’s branch lines from Newcastle to 
Tynemouth. Thethird-rail system will be adopted, and a potential 
of 650 volts will be used. The energy for working the lines wil! be 
derived from the power station of the Newcastle Electric Power 
Company at Wallsend. The tender, it is understood, provides for 
the electrification of 41 miles of single track, and it is intended 
that the system shall be sufficient to keep forty-seven trains 
running on the circle and its branches at one and the same time at 
a prom of 22 miles an hour, Each train will be capable of carrying 
180 third-class and 24 first-class passengers, 


ANOTHER new railway is contemplated in North Derby- 
shire, to be known as the Grindleford, Baslow, and Bakewell 
Railway Company, with powers to construct a railway from the 
Grindleford Station of the Dore and Chinley branch of the Midland 
Railway Company to a junction at Great Longstone with the Derby 
and Manchester branch of the Midland Company. The capital of 
the company will be £225,000. The borrowing powers of the 
company, which may be exercised by the creation and issue of 
detenture stock, are limited to £75,000. Upon the completion of 
the railway power is sought to enter into working and traffic agree- 
ments with the Midland Railway Company and for the use of that 
company’s stations at Grindleford, Bakewell, Hassop, and Great 
Longstone, 





NOTES AND MEMORANDA. 


Tue United States Government require a safety valve 
area of one square inch for every two square feet of grate surface, 


Tuer Automobile Club of Great Britain and Ireland now 
claims to be the largest motor car club in the world, the total 
number of members being over 2000. 


It is reported that a Salford firm has designed a three 
horse-power turbine oil engine for a motor bicycle, and that it 
runs very economically ata highspeed and with no vibration. 


Tue Board of Directors of the American Society of 
Civil Engineers has named the following members of the Society 
as memters of the Board of Award for the John Fritz medal :— 
J. James R. Croes, Robert Moore, Alfred Noble, Chas, Warren 
Hunt. 


A Homg-orrice return of fatal accidents in mines and 
quarries during last vear was issued on Saturday. There were 
during the year 1055 fatal accidents, by which 1166 lives were lost. 
: D oe previous year there were 1075 fatal accidents, and 1229 

eaths. 


THERE are six first-class battleships, three large cruisers, 
six small cruisers, one gunboat, and several torpedo boats in course 
of construction or completion in German shipyards. Of the six 
reer tia at least four are expected to be launched within six 
months, 


Tue question of the utilisation of blast furnace gases 
for working gas engines dates back to 1894, and it is noteworthy 
that the first gas engine in this country to use these gases was a 
small ‘‘ Acme” engine fitted up at the Glasgow Iron and Steel 
Works in 1895. 


NoTWITHSTANDING the advance of electricity, the con- 
sumption of gas goes on increasing, thanks to cooking stoves and 
venny-in-the-slot meters, Statistics compiled for the ‘Gas World 
‘ear-book,” show that in the United Kingdom 165,563,885,000 
cubic feet of gas is manufactured yearly. This is an increase of 
6,000,000,000 cubic feet in a single year. 


In the United States three fly-wheels burst in the 
month ended December 15th, killing two men, and four others lost 
their lives in fly-wheel accidents. The giving way of a rotary 
engine killed one man and did considerable damage to the con- 
taining building. There were in the same period twenty-eight 
boiler explosions, resulting in thirty-four deaths and sixty-four 
injuries, 

THE number of incandescent electric lamps produced 
in America is over 20,C00,000 per annum, while the output of the 
European factories may be estimated at not less than another 
10,000,000, bringing up the total to between 30,000,000 and 
35,000,000 lamps produced per annum. Taking the price of each 
lamp at one shilling, the value of the lamps produced per annum 
mounts up to between £1,500,000 and £1,750,000. 


Exectricity generated by water-power is beginning 
to play a very important part in the industrial development of 
the Basque provinces, says the British Consul at Bilbao. Many 
of the smaller towns and country villages are lighted by elec- 
tricity so obtained, at the extremely moderate charge of 2 pesetas 
—about 1s, 2d.—per month for one lamp of 10 candle-power per 
night. Almost all the dynamos and electrical plant used are pro- 
cured from Germany. 


SiGnax posts are being erected in the Royal Arsenal, 
Woolwich, for the purpcse of introducing a new system of regulat- 
ing the time for employés to cease work. When the arms of the 
signal posts drop the men are at liberty to leave for dinner, or to 
depart in the evening. When the arms are up, the men will not 
be permitted to leave the workshops. The workmen number 
about 20,000, who pass out of the three massive iron gates within 
the space of six minutes. 


Or the entire quantity of 4,056,701 tons of iron ore 
shipped from Bilbao in 1901, 2,281,198 tons were sent to the 
United Kingdom, being a decrease, as compared with 1900 of 
820,365 tons. Germany, who takes phosphoric ore more readily 
than British ironmasters, increased her direct importation from 
Bilbao from 66,401 tons in 1900 to 636,509 tons in 1901. Canada 
appeared on the scene for the first time as a direct importer of 
over 7000 tons of iron ore. 


THe Japanese Government recently purchased an 
X-ray machine to be used in the mint for the detection of dishonest 
employés who swallow gold coins and carry them away, says the 
Electrwal Engineer. The machine is used to examine suspects as 
they leave the mint daily, and is said to reveal the presence of coins 
that had been consigned for safe keeping to the guilty ones’ 
stomachs. The test is said to have been so satisfactory that the 
Government have ordered several more machines, and with their 
aid hope to prevent future thefts, 


Tue New Yorkers’ pleasure resort, Coney Island, 
recently provided an exciting incident, which was watched by a 
large crowd of spectators, An elephant weighing four tons had to 
be killed, and to make sure of an effectual dispatch the aid of the 
engineer was called in. Poison, electrocution, and strangu ation 
were resorted to, 6000 volts being the electrical pressure applied, 
after a feed of carrots containing cyanide of potassium. Finally, 
a knotted rope was placed round the animal’s neck and then 
attached to a steam engine. It is reported that the electric 
shock was sufficient. 


Some successful wireless telegraphy experiments were 
carried out this week between the First Army Corgs at Aldershot 
and H.M.S. Vernon, off Whale Island. A small captive balloon 
with metal ribbons was used as a receiver, and connected to the 
apparatus by the steel retaining cable, and by meins of this the 
current sent from Portsmouth was picked up. The balloon part of 
the work was in the hands of Colonel Templer, and the apparatus 
was worked by a detachment of bluejackets from the Vernon. 
With slight breaks caused by the high wind the two places kept 
good communication. 


A note on the use of the incandescent lamp as a 
pyrometer was published in a recent issue of the Western Elec- 
trician. The principle on which this idea is based is simply to 

ulate the flow of current through the lamp filament so as to 
bring it to the same point of incandescence, judged by coloar, as 
the firebrick lining of the furnace or flue, and determine by means 
of a table the temperature corresponding to the flow of current. 
Experiments in which the readings have been compared with those 
of the highest type of existing pyrometers, show the new apparatus 
to be extremely accurate. Its great merit is its simplicity, but the 
fact that 3600 deg. Fah. is the highest temperature for which it 
can be used is certainly a disadvantage. 


Wirs regard to the new steam trials of the Hyacinth 
and Minerves, we learn that the Hyacinth will be quite ready to 
start on the 20th inst., the date originally fixed ; but machinery 
defects have been discovered in the Minerva which will make it 
impossib’e for her to be ready until the end of the month. Both 
vessels will m:ke a start on the 2nd prox., and will remain in 
company until one can leave the other on the race home from 
Gibreltar. Unfortunately for the Hyacinth’s chance, we learn 
from the Western Morning News that she is still handicapped by an 
excessive leakage of feed-water, and it seems remarkable that, 
although this leakage has been continuous throughout the whole 
trials, extending over two years, the most careful surveys have 
failed to disclose the cause of the mischief, 





MISCELLANEA. 


WorkmeEn have already begun demolishing the pictur- 
esque old Thames bridges at Sonning, Berkshire. 


For allowing steam to be emitted from her motor car 
on the highway, a lady has been fined 1s, and costs at Farnham 
Petty Sessions. 


A rire broke out on Saturday morning in a back 
building at the Greenwich works of Merryweather and Sons. 
The outbreak was soon subdued. 


Tae gun inspection branch, Royal Arsenal, is being 
greatly extended. New columns and girders in connection with 
the enlargement are in course of erection. 


THE Telephone Committee of the Glasgow Council 
have recommended that application te made to the Secretary for 
Scotland for further powers to borrow other £80,000, making a 
total of £300,000. 


WE understand that Mr. C. Millard, superintending 
civil engineer at Chatham, has been appointed to a similar position 
at Portland. He is succeeded at Chatham by Mr. T. C. Hunter, 
from the Admiralty. 


Tue Cycle Engineers’ Institute have issued a wall card 
containing, in tabular form, the screw threads which this body bas 
re as the standard for the cycle trade. It is recommended 
for hanging up in the shops or drawing office. 


Tue testing of the footbridge on the east side of London 
Bridge was completed on Saturday. A weight of 200 tons of iron 
and stone in five trolleys, propelled by two steam cranes, was 
successfuliy borne, and the footway has now been thrown open to 
pedestrians. 


In connection with the forthcoming motor car show at 
the Crystal Palace, which will open on January 30th and close on 
February 7th, we learn that already nearly 78,000 square feet of 
space have been booked, and that the frontages of the stands will 
total about 34 miles, 


Tue first electric cable made in the United States for 
foreign owners, and the first cable of any considerable length laid 
by an American cable company, has been made and laid betveen 
Vera Cruz, Frontera, and Campeche, in the Gulf of Mexico, a dis- 
tance of 544 statute miles. 


At the meeting of the Royal Astronomical Society held 
last week an authoritative statement was made to the effect that 
the 40in. refracting telescope of the Yerkes Observatory had not 
been destroyed by fire as has been reported, although a con- 
flagration has recently caused considerable damage at that 
Institution. 


Wits the commencement of the new year the work of 
deepening the Manchester Ship Canal by several feet at the 
Partington coal tips will be pushed furward with all expedition. 
This improvement will facilitate the loading of coal at the Parting- 
ton tips, where, during the year now closing, over 300,000 tons of 
coal have been shipped. 


THE torpedo boat destroyer Eden, building by Haw- 
thorn, Leslie and Co., for the Admiralty, to the order of the Parsons 
Steam Turbine Company, is to be propelled by steam turbine 
engines, the machinery being similar to that fitted in the Viper and 
Velox, but driving three, instead of four shafts, with two propellers 
on each_shaft, or-six-propellers in all. 


THE Ontario Parliament is considering the application 
of the Toronto-Niagara Power Company, which wants a franchise to 
use the waterof Niagara River above the Fallsto generate power. It 
is said the new company proposes to develop 100,C00 electric horse- 
power and that the privileges which it asks will not interfere with 
the service of the existing companies. 


THE torpedo gunboat Salamander is to be refitted, and 
tenders for the work have been invited from private firms. Ske is 
to be re-constructed, re-engined and re-boilered on the same lines 
as her sister ship, the Gossamer, which is being re-fitted at 
Sheerness at a cost of £60,000. The Salamander was built at 
Chatham in 1888-1891, and has served just five years in com- 
mission, 


An Engineering and Machinery Exhibition will be held 
at the Crystal Palace during the ensuing spring, from Marcl: 2nd 
to May 3lst. In view of the splendid display of machinery made 
by German manufacturers at the recent Diisseldorf Exinbitior, 
the directors of the Crystal Palace hope that British manufac- 
turers will take this opportunity of bringing to the front some of 
their best productions. 


A GreaTincrease is to be made this year in the number 
of steamers of the North-German Lloyd calliog at Plymouth on the 
voyage from New York to Bremen. Hitherto two or three only 
of the company’s fast steamers have called at Plymouth, while 
intermediate steamers have made aiternate calls at Southampton 
and Cherbourg before proceeding to Bremen. In future all these 
vessels will call at Plymouth before proceeding to Cherbourg. 


Tue Norfolk County Council have resolved to present 
a petition to the Local Government Board “requesting them, 
eitner by legislution or otherwise, to secure, in the interest and for 
the protection of the public, that a registered number be so affixed 
on the back of every motor car as to ensure its identification in the 
event of any accident which may occur by reason of its improper 
user on the public highway.” A copy of the resolution has been 
sent to other county counci’s. 


Tue Central News says a serious attempt to compete 
with Germany is about to be made by one of the largest manufac- 
turers in the Potteries. The firm in question is erecting large 
manufactories in Germany for the production of heavy sanitary 
ware. It will then compete with the German makers on equal 
terms on their own ground, as it will, of course, avoid the heavy 
import duties. At present, owing to the high freights and the 
heavy cost of bringing the clay from Cornwall, the Germans can 
sell pottery cheaper in London than the Staffordshire manufac- 
turers. 


One of the new Cunarders is to be built at Barrow by 
Vickers, Sons, and Maxim, and the other by Swan, Hunterand . 
Company, Newcastle. The engines of the latter will be built by 
the Wallsend Engineering Company. The news of this important 
order has been received in Barrow with rejoicing, as it means, 
along with the orders already in hand, a busy time for the ship- 
yard. We understand that the design of the new vessels has been 
altered considerably since it was first drawn up. The length has 
been increased by 10ft. to 760ft., while the engine power bas been 
increased to 60,000 indicated horse-power. 


A MOMENTOUS ship-building contest is about to take 
place in the United States, says the Daily Mail. It bas hitherto 
been found that the private shipyards can build warships more 
cheaply and quickly than the navy yards, because the labour 
unions compel the Government to give higher wages and shorter 
hours. The labour leaders, however, assert that the Government 
workmen can accomplish more. To test the matter the Govern- 
ment has just awarded the contract for the new battleship Con- 
necticut to the Newport News Shipbuildirg Company, while the 
battleship Louisiana, which is to be the same size, will be built at 
the Brooklyn navy yard. The company agrees to complete the 
ship in forty-one months, and the Government will strain every 
effort to beat this. The same number of workmen will be 
employed on each ship, but the Government men will work eight 
hours a day and the company’s men ten: 
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corvespondents that letters af inquiry addyexsed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
‘envelope legibly directed by ‘the writer to himself, and stamped, in order 
that answera received by ua may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
inatructiona, 

4a All letters intended for insertion in Tat Enoivegr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necesgurily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

sar = We cannot undertake to return drawings or manuscripts ; 
therejore, request correspondents to keep copies. 





we must, 


REPLIES. 


W. E. P. (Luton).—We would suggest that you should apply to Messrs. 
Mather and Platt, Limited, of Manchester. 

D. R. (Markinch).—We think you must have in mind a book called ‘The 
Complete Cost: Keeper,” by Henry Roland, publi-hed by the Eagineer- 
ing Mayazine Press, New Y 

T. H. B.—There is no reason why you should not use a jin. webif you 
like, It 1mnust be stiffened as you propose; but a gin. web will be far 
better in every way, and will require less stiffening. 

Bers.—We know of no book on “Jigs and Templates ;” but you will 
find in our columns and in those of our contemporaries illustrations 
and descriptions from time to time of such appliances. 

J. V. (Cheltenham).—We are unable to call to mind any public building 
treated in the way you mention, but we see no reason why it should 
not work satisfactorily if the conduits are properly protected. 

H. 8. (Aberystwyth) —Only Birmingham and Glasgow grant engineering 
degrees, but most of the others have courses for B Sc. eungmeering. 
The secretary of any of them will give you the necessary information 
as to syllabus, &c. 

P. T. (Dublin).—We.are unable to direct you to any book on the subject 
other than makers’ catalogues, but papers bave been read before the 
Institution of Civil Engineers on the subject, and the volumes contain- 
ing them, Nos. 77 and 111, could doubtless be consulted at your public 
libraries or at the local library of the Institution. By the way, seme 
of the catalogues are quite worth consulting for information. 

A. J. A.—The horizontal introduction of air currents is a commonplace 
of ventilation. Every open window and door supp!y examples ; they 
also supply draughts. Any one can ventilate a room or a buildi: g if by 
ventilation you mean changing the air in it. The problem is not to 
change the air but to change it in such a way that these using the 
room or the building may be induced to spare the life of the ventilat- 
ing artist. 

L. R. P. (New York).—The ‘23 by 106 cubic feet” means 23 x 105, or 
23,000,009 cubic feet. Here the calculation has nothing to do with 
kinetic energy in the air. It isa common mistake to suppose that it 
has to do with the kinetic energy. The ljin. W.G. is the difference of 
pressure behind and in front of the fan. At the two points between 
which this difference of pressure is taken the velocities are practically 
the same, and therefore no important increase of kinetic energy takes 
place in passing through the fan. 





ERRATA. 

We regret that in our description of Chas, Burrell and Sons’ traction 
engine last week an error crept in. The driving wheels were given as 
5ft. 10in. (70in.), instead of 7ft Oin. 

In the article on roof structures in our last issue, middle column, page 
80, by a slight error of the engraver, the half span fur Fig. 13 is made to 
appear as 95ft., whereas that is the whole span. 








MEETINGS NEXT WEEK. 


Tae Raitway Civus.—Tuesday, January 20th, at 7.30 p.m, at the 
Memorial Hall, Farringdon-street, E.C. President’s Address. 

BrrMINGHAM LocaL SEcTION OF THE INSTITUTION OF ELECTRICAL EnaI- 
NEERS.—Wednesday, January 2Ist, at 8 p.m., in the University Build- 
ings (Physics Theatre). Paper, ‘‘Gas Engines for Electric Lighting,” by 
H. B. Graham. Visit to the Works of the General Electric Company at 
3.30 p.m, 

Tae Institution or Civit Enorverrs.—Tuesday, January 20th, at 
8 p.m. Ordinary meeting. Paper to be discussed, ‘‘ Electric Auto- 
mobiles,” by Henry Francis Joel, Assoc. M. Inst. C.E.—Wednesday, 
January 2ist, at 2.30 p.m. Students’ Visit to the Works of Messrs. 
Yarrow and Co., Poplar. 

Tar Institution or Civic ENGrngers: NEWCASTLE-UPON-TYNE Asso- 
CIATION OF StupenTs.—Wednesday, January 2list, at 7.30 p.m., in the 
Geological Lecture-room of the Durham College of Science. Paper, 
‘*The Mileage and Lifetime of English and American Locomotives,” by 
Mr. Wilson Worsdell, M. Inst. C.E 

Tas Institution oF ELectricaL ENGIngers.—Thursday, January 22nd, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Discussion on ‘‘The Metric System,” to be opened 
by Mr. Alex. Siemens in favour of the Metric System, and by Sir 
Frederick Bramwell io favour of the British System. 

Royat MerrroroLoaicat Society. — Wednesday, January 2ist, at 
7.45 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Address on “The Method of Kite-flying from a 
Steam Vessel and Meteorological Observations obtained thereby off the 
West Coast of Scotland,” by the President, Mr. W. H. Dines. 

Socrety or Arts.—Tuesday, January 20th, at 8 p.m. App ied Art 
Section. Paper, ‘ Principles which should Guide all Applied Art,” by 
G. F. Bodley, R.A—Wednesday, January 2Ist, at 8 p.m. inary 
meeting. Paper, ‘‘The Metric System,” by A. Sonnenschein —Thursday, 
January 220d, at 430pm. Indian Section. Paper, *‘ Indian Domestic 
Life,” by John David Kees, 

Roya Institution oF Great Britatn.—Friday, January 28rd, at 
9 pm. Discourse on ‘‘ Recent Volcanic Eruptions,” y" Tempest Ander- 
son.—Afternoon Lectures: Tuesday January 20th, 5 p.m., “The 
Physiology of Digestion,” by Prof. Allan Macfadyen ; Thureday, January 
2nd, at o-p.m., ‘* Pre- Phoenician Writing in Crete and its Bearings on 
the History of the Alphabet,” by Mr. Arthur John Evans ; Saturday, 
January 24th, at 3 p.m., “The Bi-centenary of Samuel Pepys : His 
Musical Contemporaries, Criticisms, and Compositions,” by Sir Frederick 
Bridge. 








DEATH. 


Os the 6th inst., at 18, Harvey-road, Cambridge, Joun S. Wrspott, 
M.A. Trinity College, Cambridge, M. Inst. C.E., F.G.S., aged sixty-one. 
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THE FAILURE OF THE DRAKES. 


“ FaILURE ” sounds a strong term, but it is the 
term that naval men are now applying to a class of 
cruiser that, when it first appeared on paper, was 
welcomed with praise as “ something good at last.” 
This absolute volte face certainly demands careful 
attention, both as regards the objections raised and 
the reasonableness or otherwise of them. The 
Drake class is well known, no ships having been 
more discussed than the “‘ mighty cruisers,” as Lord 
Goschen called them when they were first projected. 
Of 14,100 tons, 500ft. long between perpendiculars, 
with 400ft. belts varying from Gin. to 2in. in thick- 
ness and of two-deck height, armed with two 9-2in., 
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sixteen 6in., fourteen 12-pounders and a couple of 











submerged tubes, with no less than 30,000 indicated 
horse-power designed to produce an easy 23 knots, 
nothing could look better on paper than the Drakes. 
No second-class battleship could be depended on to 
defeat them, and there were plenty of people ready 
to argue that in a duel between the Majestic and 
the Drake no certain victory for the battleship could 
be looked for. All this, and more, enthusiasts pre- 
dicted. _ All this, and more, they may still allow, in 
certain circumstances; but still “ failures” is their 
verdict on these once famous ships. 

The particular vessel that has earned this title for 
the class is the Good Hope; but that it is the Good 
Hope is due solely to the accident that she was the 
first to be completed. The“ failure ’’ has nothing 
to do with the builders of the ships; in justice to 
these, this point should be made quite clear. The 
error, or whatever name we may elect to use for it, 
lies with the designing department, and apparently 
every department associated with the design. To 
begin with, the Good Hope has been found abomin- 
ably wet. It is stated on excellent authority 
that in any sea her waist is more or less full of 
water, while it seems proved beyond dispute that 
she cannot fight her main deck casemates in a sea- 
way. The small target ideal has been carried too 
far, and “a ship with more target and more chance 
to use her guns”’ is now talked of in naval circles 
as the desirable thing. Her main deck guns are, of 
course, low; but they do not look lower than those 
of the Cressy class, which have all proved excellent 
ships. The reason of the complaint must lie, there- 
fore, mostly with her lines and the way that she 
takes the sea. All this is, of course, common com- 
plaint.. Less well known is another count, and this 
is that—presumably by reason of her peculiar lines 
again—the Good Hope is as crank as a destroyer 
in a seaway. Like a destroyer, she is said to fall off 
against a head sea, to lose her way or to turn 
mysteriously. Beyond question, we are afraid 
there has been-too much seeking after ideal under- 
water form in the type, with the result that only 
excellent smooth-water craft have been produced. 
The kind of ship specially sought for was an “ all- 
weathers” type. It has not been found—at least, 
so say the naval men. 

The men below have their grumble quite as freely. 
Subtracting for human fancies after the picturesque, 
we still find a very solid residue of opinion that her 
stokeholds are infernos, devoid of ventilation, and 
generally disagreeable on the major scale. Here, 
again, the small target mania is, we think, to blame. 
As designed—and we write with the well-known 
builder’s model of the Good Hope in our mind’s 
eye—the type was fitted with very many cowls. 
The actual ship has none; all were abolished to suit 
the small target ideal. In theory wind-sails will 
effect all that is necessary; in practice they never 
do, and never have done. For fans a ventilating 
cowl is in no way essential; but when the ship has 
been designed to carry them thus, makeshift substi- 
tutes are not likely to be happy. In the Drake 
class, in any case, they are not. Ventilation has 
been reduced to a practical minimum to satisfy the 
demand of someone seeking cheap and visible 
efficiency. Ventilator cowls look like big targets, 
and some minds are apparently incapable of grasp- 
ing the fact that such erections can be unshipped 
before going into action. So ventilators were 
abolished and endless unnecessary discomfort in- 
flicted on the engine-room staff. 

The Good Hope en route to the Cape met with 
trouble below. The easiest explanation of that 
trouble was bungling below. The actual root cause 
was defective ventilation. As things are, the limit 
of human endurance below is existing. Unques- 
tionably this particular matter can be cured toa 
large extent, and it will certainly demand a cure. 
If a high speed is to be normal to the type, ventila- 
tion must be bettered, and the way to do that is to 


| revert to the original design and finish off the ship 


as she was intended to be; though it may be added 
that even if a best possible in the way of ventilation 
is resorted to, the lack of space in the stokeholds 
will still be severely felt. 

We have summarised here the main criticisms 
that in the Navy are made against the Good Hope. 
As we have said, some subtraction will do no harm, 
but there appears to be no getting away from the 
fact that we have overstepped the limit of fine lines 
and a small target. There are other and still more 
important essentials in a warship, and in future 
warships these will have to be remembered. Mean- 
while we have to face the fact that the four mighty 
cruisers are held to be relatively “failures,” 
and the thought is not rendered -more palat- 
able by the prognostication that the County 
class is going to be this or more. However, 
there is comfort in the reflection that most foreign 
“mighty cruisers” are no better, while some—like 
the Jeanne d’Arc—seem to be considerably worse. 
But a serious question is raised as to whether the 
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mighty cruiser, very costly and very uncertain, is a 
game worth the candle, and whether something 
with a little less fancy speed and a good deal more 
in the way of satisfying qualities would not be 
better. The combination of speed and power does 
not seem workable as yet. To be sure, there is the 
Vittorio Emanuele, but she is not yet afloat. This 
particular type, moreover, is smaller than the Drake 
type, being between 12,000 and 13,000 tons, like the 
Duke of Edinburgh class that Mr. Watts has just 
designed. It is a dictum of the talented designer 
of the Vittorio Emanuele, Colonel Cumberti, that 
for speed the displacement must be about 12,000 
tons—that much more or less must mean wasted 
power. The subject is an obscure one; but the 
Good Hope seems evidence that 14,000 tons odd is 
not the ideal weight. 


SCREW PROPULSION. 


THE screw propeller has been in use nearly half 
a century ; reams of paper have been covered with 
dissertations on it; large sums of money have been 
spent in carrying out experiments with it; and yet 
it is safe to say that very little is known about its 
mode of action, or about the things taking place at 
the stern of a screw-propelled ship. The direct and 
important result of this persistent ignorance is that 
it appears to be quite impossible to select beforehand 
for any ship that propeller which will give her the 
highest speed for the least expenditure of power. 
A notable example of this is supplied by the results 
of an inquiry which has been carried out for some 
time by the Admiralty. We believe that the curious 
performance of the Hyacinth on her memorable race 
home from Gibraltar against the Minerva set this 
inquiry on foot. It has taken the form of experi- 
ments with different screws and various ships. For 
the present we propose to confine our attention to a 
single ship—the cruiser Drake—about which alone 
we possess detailed information. No doubt the 
facts and figures about the other vessels tested will 
appear in due course. 

The Drake is, it will be remembered, an improved 
Terrible. She was illustrated in Toe ENGINEER for 
May 24th, 1901. Her original trials gave her a speed 
of about 23 knots, and the average of recent trials 
is 23°05 knots, with 116 revolutions per minute, and 
30,864 indicated horse-power. Her propellers were 
19ft. in diameter, three-bladed, with a pitch of 
24-5ft., and an expanded surface of 76 square feet. 
This was considered a fairly satisfactory perform- 
ance. As, however, an alteration in the propellers 
of other ships had done good, it was determined to 
try a change in the Drake. She was accordingly 
fitted with new propellers 19ft. in diameter, and 
with a reduced pitch of 23ft., but an augmented 
surface of 105 square feet. With these propellers 
she attained a velocity of 24:11 knots, with 31,409 
indicated horse-power, the engines making 122-4 
revolutions per minute. 

An examination of these figures gives very curious 
results. It will be seen that, in the first place, an 
increase in surface of over 38 per cent. did not 
counteract the reduction in pitch sufficiently to 
prevent the revolutions of the engines rising from 
116 to 122-4. The augmentation in surface reduced 
the slip from 17-74 per cent. to 13:1 per cent. 
approximately. The indicated power was reduced 
by 545. Let us for the moment imagine that this 
increased power was the only new factor to take 
into consideration. It is not possible to say what 
the resistance of the ship at the two stated speeds 
may have been. If, however, we take it that it 
augmented as the squares of the velocities we find, 
omitting fractions, which are quite out of place 
in a broad consideration of a few salient facts, that 
if 30,864 indicated horse-power produced a speed of 
23°05 knots, not less than 33,958 indicated horse- 
power would suffice for 24:11 knots—in round 
numbers, an addition of 3000 horse-power. But 
it is well known that at these high velocities the 
resistance increases far more rapidly than the square 
of the velocity. Thus, for example, the Diadem’s 
speed with 12,791 horse-power was 19:3 knots ; 
with 20°6 knots it rose to 17,186 horse-power. 
That is to say, 4400 horse-power nearly were re- 
quired to impart only 1°3 knot additional speed. 
We have no data available wherewith to cal- 
culate the probable power for the Drake at 
24-11 knots, but we are certain that we are under 
the mark if we say that it would be not far off 
36,000 indicated horse-power. This being so, it 
appears that a reduction in the pitch and an 
increase in the surface of the propellers produced a 
result equivalent in round numbers to an addition of 
5000 indicated horse-power, or nearly one-sixth of 
the power of her engines. The gain could not pos- 
sibly have been less; it may have been a great 
deal more. How was the change brought about ? 
To what alteration in the phenomena of her pro- 
pulsion is the Drake indebted for her augmented 





speed ? These questions are of the utmost im- 
portance. Only those who know how difficult it is 
to get another knot added on to 23 knots will fully 
appreciate the value of a satisfactory and informing 
answer. We ourselves can do more than attempt 
to guide thought into the paths which may lead to 
a solution of very peculiar problems. 

In the first place, then, we have Rankine’s pro- 
position that that propeller is the best that drives 
the largest possible quantity of water astern at the 
lowest possible speed. This seems to point to the 
propriety of using screws with large surface and fine 
pitch, and we may, perhaps, assume that the new 
screws of the Drake drive more water astern than 
the old screws ; but was the speed less? With the 
first screw the slip was 17:74 per cent., and with 
the second screw 13:1 per cent., or a difference of 
4°64 per cent. While with the original screws the 
ship advanced 20-16ft. per revolution, with the new 
screws she advanced only 19-7ft. What were the 
relations between the actual velocities of rejection of 
the wake water with the old and the new screws ? 
It is fair to assume that the weight of water sent 
astern was greater in the latter case than the 
former, but how much greater? By what is 
perhaps only a coincidence, if we muitiply to- 
gether the speed, revolutions, and powers, we 
arrive at like constants for both screws. Further- 
more, it must be carefully kept in mind that 
the augmented speed of the ship must have 
been due to a very greatly augmented thrust, 
and to nothing else, and the solution of one 
phase of the problem will be reached when we know 
to what the increased thrust was due. The super- 
ficial answer is that it was brought about by the 
augmentation in blade surface. But this helps us 
not at all. The answer really required is a state- 
ment of how and why the increased surface gave 
increased thrust. If Rankine’s view is sound, there 
are only three ways in which thrust can be in- 
creased—namely, by increasing the velocity with 
which a given mass of water is pushed astern, by 
increasing the mass of water thrown astern, or by 
combining both operations. But to increase the 
mass, the velocity remaining constant, or to increase 
the velocity, the mass remaining constant, are 
both wasteful—the latter much more, however, 
than the former in most cases. 

As regards the engines, it must be remembered 
that they know nothing about thrust. They have 
no concern with it whatever. Their work consists in 
maintaining such a torque in the propeller shaft that 
the angular resistance offered to its rotation by the 
water may beovercome. A moment's reflection will 
show that this resistance largely depends on the 
pitch of the propeller; the greater the pitch the 
greater the resistance to the engines. In the case 
of the Drake we find that the reduction in pitch 
“Jet the engines out,’ notwithstanding the great 
increase in the surface. It would be interesting to 
know what the average cylinder pressures were with 
both the old and the new screws. As the facts 
stand, it seems to be quite clear that something 
like 4000 horse-power was wasted with old screws— 
on what? Skin friction plays a very important 
part in causing the resistance of a propeller to rota- 
tion. The resistance ought, other things being 
equal, to augment with the surface and the speed. 
It is fair to assume, then, that the skin friction was 
greater with the new than with the old screws. It 
is clear that nothing was gained in this direction by 
substituting propellers of flatter pitch, and larger 
surface, and higher speed of rotation. Unless it can 
be shown that the work done on the wake water was 
less, we have no explanation to offer. To what, then, 
was the enormous increase in efficiency to be attri- 
buted? Are we to ussume that there is some factor 
in screw propulsion to be considered of which 
Rankine took no cognisance, and, if so, what is it? 


A SUBMARINE FIASCO. 


Or late the submarine boat enthusiasts have been 
a little less noisy than their wont. Naval warfare 
has gone a full month without being revolutionised. 
We do not know whether the lengthy sojourn of 
submarines in dry dock at Portsmouth has anything 
to do with it; probably not, however, for the 
majority of those submarine enthusiasts who 
demand the conversion of our fleet into subaqueous 
craft do not go to the length of seeing the objects 
of their veneration. Outside and beyond these, 
however, there is a school of more sober-minded 
enthusiasts on both sides of the Channel, and the 
present position of these is extremely interesting. 
This side of the Channel the general verdict 
now is that “ though the British submarines seem, 
unluckily, not to fulfil the hopes once entertained 
of them, competent observers are convinced that 
the French ones are very formidable.” Across the 


water one reads :—" Though, alas, our submarines | 





signally fail to accomplish the interesting destiny 
that fate at one time seemed to promise, yet those 
capable of serious judgment are convinced against 
their wills that the British submarines are serious 
engines of war, the importance of which we may 
not neglect.” All of which smacks of the paradox. 

Now it is desirable, first of all, to try and ascer- 
tain the status of the “ competent observer.” The 
“competent observer’”’ who valued the French 
boats is beyond our ken; we have a difficulty in 
imagining how the French brought themselves to 
allow him to exercise his “competence.” But of 
the French verdict and how it was obtained—by 
the uninformed on the subject—we can form some 
surmise; for is not Portsmouth full of “ true stories 
at first hand” of the marvellous achievements of 
one of the submarines as related by an officer in 
command to a drawing-room full of ladies? That 
official French opinion credits our boats with any 
fighting value we do nut for a moment believe, but 
the person who discusses and values submarines 
in print is necessarily unofficial—unless, maybe, he 
has a few shares in some submarine boat company. 
In point of fact, our boats are next door to 
failures. Mechanically, they are eminently satis- 
factory—that is to say—supposing the crew do 
not forget to shut the lid before diving—they 
can go down to ten times the necessary depth, 
stay down three times the necessary time, and 
always with a certainty of coming up again. They 
can do all this beautifully, and keep on doing it till 
one of the crew knocks under to gasoline. 

Gasoline is not fatal to anyone who is used to it. 
On first trial it has somewhat the effect of “ gas” as 
administered by dentists; in time this severe effect 
wears off, and it is no more inconvenient than 
tartar emetic—man can take it and live. Exactly 
how warlike he may feel under its influence we 
cannot say, for we have not tried it; but it is 
surmised that the battle for existence inside a sub- 
marine is about as much battle as any normal 
individual is likely to require. By the aid of this 
ally a submarine is able to travel no less than 
twenty-four miles. This distance seems to leave 
but a small margin for going out to seek the foe ; 
but perhaps the “ competent observers” are not 
good at calculations of distances. 

For seeing purposes, submarines are fitted with 
an instrument of the periscope order. It may be 
called a hydroscope, or a cleptoscope, or a something 
else “ scope,’ unconscious humour evidently having 
a hand in the naming of it. For one and all these 
instruments have one inconvenient effect—they 
convey no idea of distance. Quite recently a boat 
steered by one in harbour. Far away, in the dim 
distance of the field of the mechanism, was a dock 
wall, for which the boat laid course. Next moment 
it smashed its nose upon that wall! The thing 
looked as many yards away as it was inches. 
This problem of distances is a crucial one. It 
may eventually be overcome by some adoption of the 
principle upon which the Barr and Stroud range- 
finder works, but the mechanism would be essentially 
delicate—too delicate, we fancy, for rough practical 
work. Until the problem is mastered submarines 
are worse than blind, and have not the remotest 
chance of torpedoing anything but a fixed target. 
They are useless for anything save toys till 
they can. 

This embodies and entails a point that no inventor 
of submarines is able to grasp. The whole practical 
essence of a submarine is a craft able to find an 
enemy who is not anxious to be found, and, having 
found, to torpedo him unseen or without risk. In 
the present stage of progress, the boat lacks the 
power to go seeing ; lacks the power to see with any 
utility; is pitted against machines that give warning 
of its presence; against—if there is anything at all 
in persistent rumour—an Italian invention that 
renders it visible when submerged; against all sorts 
of destructive methods of concussion, and a few 
other things as well. All it can really accomplish 
so far is to be ‘‘ mysterious,” and enable the nations 
to try and bluff each other by sensational paragraphs 
in the daily Press. And all the time there are the 
above-water boats, fairly habitable, swift, able to 
destroy with fair certainty any warship if only they 
can find her, and shortly, to carry torpedoes that 
will run three thousand yards, and so can be fired 
from a distance at which gunfire is practically 
impotent against torpedo craft. 

What object, then, does the submarine serve, and 
whatobject willit serve when perfected? We confess 
to a difficulty in answering the question. Going down 
to the roots, excluding froth, sentiment, and bombast, 
the essential idea of a submarine is to avoid being 
hit. In pursuit of this everything else is sacrificed. 
All war success has been achieved by hitting first, 
and avoiding being hit as much as may be after- 
wards. The submarine idea is a reversal of this, 
an ignoring of truths that are obvious in every day 
life. The tortoise and the turtle embody protection 
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to the maximum, but it is man, not the tortoise, 
that rules the roost. The submarine is not designed 
to fill any gap in naval warfare; it is merely a 
clumsy attempt to use existing weapons for other 
than the purposes for which they were designed, 
and the essence of its failure hes here. Some 
day, in the distant future, the submarine may 
become a war engine, but it will have to have its 
own weapons; not attempt to parody those of above- 
water craft. The original Holland which mounted 
a pneumatic gun was, perhaps, nearer to a reason- 
able idea than anything else, if only the gun had 
been any good. But its ability to submerge was, 
perhaps, a non-essential. Submerging is consider- 
ably too much akin to that recipe for invulnerability 
to above-water craft—avoiding going within range 
ofthe enemy! No progress of use can be made 
till it is realised that getting at the enemy is the 
main objective, and that all other things are sub- 
sidiary. Up to the present these subsidiary 
objectives have been the only objectives. 
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THE LOCOMOTIVE COMBINATION, 


Ir was announced yesterday morning that the leading 
Scotch firms building locomotive engines have combined 
to form a single company with a capital of two millions 
sterling. The firms are Neilson, Reid and Co., Hyde 
Park, Springburn; Dubs and Co., Polmadie; and Sharp, 
Stewart and Co., Atlas Works, Springburn. A lengthy 
circular letter has been issued. Messrs. Neilson, Reid 
and Co, and Dubs and Co. are private firms; Sharp, 
Stewart and Co. a public company, the shareholders of 
which will be called together to ratify the scheme on the 
23rd inst. The capital of the amalgamation will be, as 
we have said, £2,000,000, one-half in £10 shares and one- 
half in £10 cumulative 5 per cent. preference shares. 
The effect of this combination will be to place the bulk 
of the locomotive engine building trade in the hands of 
the firms named. The three principal firms outside the 
combination will then be Beyer and Peacock, of Gorton ; 
the Vulean Foundry Company, Newton-le- Willows ; and 
Kerr, Stewart and Co., Stoke-on-Trent. It remains to 
be seen whether these firms will or will not take action. 
The principal advantage gained by the formation of the 
combine will be the “ fly-wheel action ”—that is to say, 
the equalisation of the distribution of work. The firms 
employ about 7000 hands, and possess perfect plant and 
appliances of all kinds. 


GERMAN PROSPERITY. 


Ir has been asserted that Germany supplied an object 
lesson to the whole world, her development and her 
prosperity being mainly due to technical education, the 
lack of which was ruining Great Britain. We have tried 
in vain to stem the tide of wholly mistaken eloquence, 
and to controvert the statements of men who really had 
not mastered the elements of commercial life, men who 
never made or sold anything, and only knew at second 
hand about the effects of education of any kind 
—technical or the reverse—on the development of the 
trade of a country. Last year, however, dire disaster fell 
on Germany, and for some months past the object lesson 
has been kept vigorously in the background. Technical 
education will be still further discredited by the announce- 
ment that there is a deficit of about £6,000,000 in the 
Annual Budget, and that a large loan will have to be 
raised. Comment on the fact seems to be needless. 








NavaL ELectrictans..-When the Admiralty two years ago 
sanctioned the entry into the Navy of mechanics to be employed 
as and designated electricians, it was generally understood that 
they would have no prospect of promotion to a higher grade than 
that given them on joining. TW heie lordships have, however, 
decided to give them the opportunity of attaining the rating of 
chief electrician—a rank similar to that of chief engine-room 
artificer, To attain this position it will be necessary for them 
to have served at least eight years as electricians, of which five 
years must have been actually afloat, to be of good character, 
and to pass an examination, which will be both theoretical and 
practical. Electricians, who on joining the Navy get paid at the 
rate of 53, 6d. a day, will on promotion to chief electrician 
receive 7s, a day, with an additional 6d. a day after serving as 
chief electricians for six years.— Western Morning News. 


Tae New Frirst-crass Crviserk Brack Prince.—The actual 
dimensions, &c., of this new warship, the construction and engining 
of which have, as we briefly noted in our last issus, been entrusted 
to the Thames Ironworks and Shipbuilding Company, of Blackwall, 
being somewhat. different from those previously made public, we 
are glad to be able to give briefly the dimensions, armoured pro- 
tection, and the number and arrangement of her guns, &c., that 
have been decided. As previously mentioned, the vessel will be 
the largest warship, s> far as dimensions are concerned, that has 
ever been built on the Thames, as her length is to be 490ft. 
between perpendiculars, her moulded breadth 73ft. 6in., and mean 
draught 27ft., at which her displacement will be 13,550 tons. Her 
armament will consist of six 9-2in. guns in barbettes, ten 6in. guns 
in battery, twenty 3-pounder guns, and eight 37 mm. guns. She 
will also have two submerged torpedo tubes. lor side prutection 
there will be an armour belt extending right fore and aft, 
ranging in thickness from 6in. amidships to 3in. at bow and stern. 
The disposition of the armament will be as follows :—The 6in. guns 
are placed ina battery on the main deck, the sides and ends of 
which are protected by 6in. armour. This battery takes the place 
of the casemates, which were fitted in the Duncan and Cornwallis 
hattleships—both built at Blackwall. The 9-2in. guns are placed 
in barbettes, the sides of which consist of 6in. and 3in. armour, the 
top sides being cut away to enable the four broadside guns to have 
a fore and aft fire. The smaller guns are mostly carried on the 
forward and after shelter decks. There will be no military tops to 
the vessel’s masts, but a special top on each for carrying a search- 
light, There will be two protective decks inthe ship, the upp:r 
One consisting of two thicknesses of in. steel plates, and the lower 
ne, which slopes towards the sides of the vessel, will be of two 
thicknesses of in, steel plates, 





BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES. 
(By cur Special Commissioner.) 
No. I. 


Tue success of American bridge builders in entering 
into competition with European bridge builders for 
foreign and colonial contracts has naturally aroused 
attention, and led to some deep thinking on the part of 
their European competitors. The importance of some 
of the contracts thus obtained, together with the com- 
bination of low prices, good workmanship, and rapid 
construction and erection, which have marked much of 
the American work of this kind, have also naturally led 
to a desire among European-—and particularly British— 
engineers and bridge builders to know something about 
American practice in bridge design and construction ; 
and also about the shop equipment and shop methods of 
American bridge works. It is the general aim of the 
present series of articles to meet this desire; and its 
special aim is to give not merely general information, 
but also specific and detailed information respecting 
individual works. In this way alone can the articles 
be of real practical value,as mere general descriptions 
would not suffice to show a works manager or 
engineer how the work is actually carried on, or to 
suggest to him possible means of improving the efficiency 
of his own works, either in equipment or methods; 
and this matter of the improvement of his works is not 
the least important of the reasons which would lead 
such a man to desire to study the details of American 
practice. 

While such important structures as the Atbara Bridge 
in Egypt and the Goktiek Viaduct in Burmah attract 
professional and public attention to the enterprise and 
skill of American bridge builders, it must be remembered 
that structures of this class form but a minor part of the 
entire foreign business of these builders. Work is con- 
tinually in hand for bridges of ordinary types for various 
parts of the world, although, naturally, little or nothing 
is heard of these comparatively unimportant structures. 
Not only bridges, but also steel mill or factory buildings 
and general structural work form a large part of the 
foreign business of American bridge and structural shops. 
In the United States, the very heavy steel framework for 
lofty office buildings, hotels, warehouses, &c., forms an 
important part of the domestic business, in addition to 
bridge and mill building; but the foreign business has 
not yet included many of these lofty skeleton frame 
buildings. A large—but not lofty—steel skeleton 
frame royal palace in Japan is one of the structures 
built by American engineers and contractors within the 
past few years. 

At the present time, American bridge works are so 
crowded with work for home orders that they have little 
desire to push their foreign business; but as soon as the 
inevitable slack time begins to appear, attention will be 
paid to this branch. In the meantime the British 
competitor has a chance to strengthen his position. One 
way of doing this is to study the practice and equipment of 
his American competitor—not for the purpose of mere 
criticism, but rather for the purpose of ascertaining if 
there are not some lessons to be learned by which he 
may profit in the future. 

In the excellent and thoroughly practical series of 
papers on “Structural Costs,” recently published in THE 
ENGINEER, there is the following statement in regard to 
bridges—in No. VII., September 5th, 1902 :—“ There is 
not a British manufacturer who does not know as well 
and as thoroughly as his American compeer wherein lies 
the secret of dear and cheap work; but as I have at- 
tempted to show, he has not yet the free hand of the 
latter; and, unlike him, he has many masters to please.” 
It does not seem, however, that restrictions and many 
masters are a sufficient explanation for all the backward- 
ness of British bridge builders. In works management 
and the execution of shop work there appears to be much 
room for improvement, independent of any control of the 
work done, and it is admitted by many who are familiar 
with British practice that some British manufacturers 
have been too slow and conservative for the good of their 
own business. This is a matter quite apart from their 
having many masters to please. American bridge 
builders also have many masters to please, but these 
latter are much more familiar with the manufacturing 
and commercial features influencing bridge design than is 
commonly the case in England. 

Much of the English prejudice against American 
bridges and bridge practice has undoubtedly been due to 
lack of familiarity with modern progress in American 
bridge design and construction. In fact, it is not 
uncommon to have some old structures cited as examples 
of defective design or construction. There has also been 
an undeniable tendency to criticise rather than to study. 

For one thing, there is a somewhat general failure to 
recognise the relations of the pin-connected type of 
bridge to other types. At the present time plate girder 
bridges are employed for spans up to about 100ft., 
although there are many plate girder spans of greater 
length, even up to 130ft. For spans of about 100ft. to 
200ft., riveted trusses are employed, while for larger 
spans the pin-connected type is usually adopted. The 
Victoria Jubilee Bridge of the Grand Trunk Railway, 
built in 1898, to replace Robert Stephenson’s tubular 
bridge over the St. Lawrence River at Montreal, is entirely 
of the pin-connected type. It has twenty-four spans of 
about 250ft., and a central span of 330ft. The new bridge 
of the New York and Ottawa Railway crosses the same 
river with pin-connected spans of 368ft. The two pin- 
connected bridges over the Ohio River at Cincinnati and 
Louisville have spans of 550ft. and 553ft. Within the past 
ten or twelve years considerable changes have been made 
in the design of such bridges, as in those of other types. 
Thus the lateral bracing, which was formerly made of 
struts and adjustable rods, is now generally composed of 





stiff riveted bracing, and the tendency has been to do 
away with aleaae members as far as possible. 

It has been pointed out by Professor Jacoby that the 
necessity for railway bridges of greater stiffness under the 
increased live loads has led to the use of riveted bridges 
for considerably longer spans than were in use six or 
seven years ago. The use of pin-connected trusses for 
spans of less than about 150ft. is undesirable for railroad 
bridges on account of the excessive vibration due to the 
large ratio of the moving load to the dead load, or weight 
of the bridge itself. The recent forms of riveted trusses 
do not, however, conform to the general character of 
European designs, but embody the distinctively American 
feature of concentrating the material into fewer members 
of substantial construction. As a rule the trusses are of 
the Warren, Pratt, and Baltimore types, with single 
systems of web members. At a distance where the 
riveted connections cannot be distinguished, the larger 
riveted trusses have the same general appearance as the 
corresponding pin-connected bridges. The riveted lattice 
type of bridge with multiple intersections of the web 
members is not, however, by any means unknown. 

The design of steel highway bridges in large cities has 
in general kept pace pretty well with that of railway 
bridges. But in the design and construction of ordinary 
highway bridges there has been no such. progress as in 
the case of railway bridges of similar span. In a paper 
on this subject, Mr. Jacoby—who has been referred to 
above—stated that the conditions under which highway 
bridges are purchased by townships and county commis- 
sioners, especially in the country districts, are decidedly 
unfavourable to material improvements. It is compara- 
tively rare for the commissioners to employ a bridge 
engineer to look after the interests of the taxpayers by 
providing suitable specifications, making the design, 
inspecting the material, and supervising the construction. 
Such careless methods are, however, being gradually, 
though slowly, superseded. The lack of competent 
administration in rural districts and many of the smaller 
towns has led to the continued use of short trusses, 
having slender members built up of thin plates and light 
shapes, with resulting excessive vibration, and conse- 
quent wear, as well as deterioration from rust. Under 
better administration plate girders would be substituted 
for such light trusses, making a stiffer structure, and one 
more easily protected by paint. The general lack of 
inspection and neglect of regular re-painting of highway 
bridges materially shortens their life, and increases the 
financial burden due to renewals and replacement. 
Some progress has been made in adopting riveted trusses 
for the shorter spans for which pin-connected trusses 
were formerly used, but the extent of this change is by 
no means so extensive as it should be, nor is it equal to 
the corresponding change or advance in railway bridges. 

In a paper presented before the Institution of Civil 
Engineers by Mr. H. B. Molesworth in 1902 a statement 
was given comparing the average output per man in 
different departments of a British and an American 
bridge works. The latter may well be reprinted here :— 
Statement showing the Output per Man per Annum in Tons 

2240 Ib. at the Pencoyd Bridge Works, U.S.A. 


, - Bridge Eye-bar 
Year. — Templaters. sh on Forge. a -. 
1895 ... 967 as . OS 35 158 
1896 ... 871 1960 ... 109 43 141 
1897 ... 695 2220 134 38 208 
1898 ... 728 2596 114 45 161 
1899 ... 665 2598 120 42 210 
1900 ... 721 2442 107 51 227 
1901 ... 753 2545 114 59 190 
Average 771 ... 2366 115 45 185 


Note.—The output per draughtsman and per templater is arrived 
at by dividing the total output of the works by the number of 
men employed. The output of the men employed in the bridge 
shop, forge, and eye-bar shop is arrived at by dividing the output 
of each department by the number of men employed in that 
department. » 

In discussing this paper the American Engineering 
News remarked that in England, according to Mr. 
Molesworth, the usual output per man is about 1000 tons 
for draughtsmen, about 500 tons for templaters, and 
about 20 to 30 tons for men in the bridge shop. “ Part 
of this difference is due to the workmen themselves, and 
part to the superior systems of work which are provided 
in the United States. Possibly some difference may be 
accounted for by the class of work turned out running 
heavier in section. The final result, however, is that 
American workmen are paid double, or more than double, 
the wages paid their English rivals; yet the manufac- 
turer, after underbidding his foreign competitor, and 
paying the charges on his plant, has a handsome profit 
remaining.” 

In Mr. Molesworth’s paper attention was also called 
to the development of standardisation, and to the special 
organisation of the drawing-office and shop forces in 
American bridge shops. In commenting upon this, the 
Engineering Record pointed out that although there is 
reasonable latitude in design both among American 
engineers and in American bridge shops to meet the 
varying requirements of locality and of competent indi- 
vidualism in ‘the designer, yet there has been a constant 
standardising motive throughout. This has not degene- 
rated into unprogressive routine on the one hand, or into 
erratic individual excess on the other; but, avoiding 
these extremes, there has been a steady advance in 
excellence, with which standardising of types, details and 
methods or processes, has been constantly introduced. 
The efficient organisation of office and shop forces 
enables the highest results to follow from such standard- 
isation, and under these conditions there is no unneces- 
sary loss in needless variety of operations in the shops. 

“Tt is due to all these features of American bridge 
construction that the output from the bridge shop per 
man is from four to six times the output in Great 
Britain, and that the fixed charges per ton of work in 
Great Britain may be even ten times as much as in the 
United States. In all probability ultra conservatism in 
Great Britain has much to do with these relative results. 
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In the United States expedition and economy have been | 
absolutely imperative for commercial success. The 
advantage. which the American builder holds in the 
world’s markets is- due both to the effective character of 
the American mechanic, and to the advanced degree of 
engineering excellence in design and shop execution, both 
on the part of the engineer and the shop manager. 
While in special instances there has been a little friction, 
on the whole the civil engineer has striven for the highest 
degree of excellence in design and construction in such a 
way that the shop manager has had abundant opportunity 
to project into the final results all the excellence which 
can follow from the most advanced shop organisation 
and management.” 

In connection with this very important subject of the 
relations between engineers and bridge manufacturers in 
regard to progress in‘bridge design and construction, one 
other quotation fromthe American Engineering News 
may be given as follows :— 


It is perhaps not as ofteg remembered by engineers as it should 
be that a goodly part of the pride which we all rightly take in the 
present high standards of American bridge construction is due to 
the liberality displayed by bridge manufacturers in improving 
their equipment and their standards of shop practice to meet every 
new demand of their expert customers. In few branches of 
engineering industry has the progress of the professional engineer 
been more closely in touch with the manufacturer than in bridge 
building. No one probably will contend that this advance would 
have been so rapid or so great if the initiative had been left solely 
to the manufacturer, and no engineer is likely to forget that often- 
times the spirit of opposition bas been annoyingly prominent ; 
indeed, it cannot be said that the simple desire for better design 
and construction has always been sufficient to cause the manu- 
facturer to make progress. Severe and increasiug competition has 
been the real controlling force in many cases. But, when al! this 
is said, no engineer, we think, can justly deny that the bridge 
manufacturer deserves a large measure of the credit for advanced 
standards of workmanship and material in American bridge con - 
struction. It is a good practice for engineers to keep in touch with 
bridge shop methods, not only to get their ideas straight upon the 
matters just mentioned, but also to refresh their knowledge of pre- 
vailing shop methods, and to choose judiciously between competing 
manufacturers in questions of capacity, workmanship, reliability, 
and a variety of other matters concerning which an accurate 
knowledge of different shop practice is of the greatest value in 
serving their clients. 








Tue North-Eastern Railway Company has acted with 
commendable generosity to its servants who volunteered for 
active service in South Africa. Of 252 called out 193 have been 
re-employed, 6 are still on service, 27 have not applied for re- 
employment, and 16 were killed or died. Only one man has been 
refused employment, and he has lost a limb, but as soon as a 
uitable vacancy can be found he will also be re-employed, The 
total amount paid to relatives of the reservists during the war by 
the North-Eastern Company was £4045, 


HYDRAULIC PLATE BENDER. 

THe accompanying illustration represents an hydraulic 
plate-bending machine made according to Tweddell’s system 
by Fielding and Platt, Limited, of Gloucester. It was 
recently built to the order of Harland and Wolff, of Belfast. 
It is designed to deal with 12ft. plates 2in. thick. We under- 
stand that this firm has in hand two further large machines 
of this type, one for Earles’ Shipbuilding Company, for 
12ft. 9in. by 2in. plates; and the other, for Messrs. Rowan 
and Sons, of Glasgow, for plates 13ft. by 2in. In fact, this 
form of bending machine would appear to be going far towards 
taking the place of ordinary bending rolls. 

As will be seen, the machine consists of three vertical 
girders resting upon a ribbed bed-plate. The two outside 
girders are bolted to this bed-plate, and further stiffness is 
imparted by the fact that the bearing surfaces are at two 
levels, connected by perpendicular faces, so that there is a 
right-angled jointineachcase. The twoend girdersare also tied 
together at the top and there is a hinged bolt, so that plates 
which have been bent toacompletecirclecan be lifted out. The 
centre girder is capable of horizontal motion on rollers and 
slides. The left-hand outside girder is made convex on the 
side pointing inwards, and the centre girder has its correspond- 
ing side concave. Motion is given to the centre girder by 
means of an hydraulic cylinder and ram working sets of 
wheels which impinge on inclined surfaces. It is easy to 
understand that a large pressure may be put upon a plate 
placed between the left-hand and centre girders. 

The makers claim a number of attributes for this machine. 
First, that by it a plate may be bent to a true curve to the 
very end. Thisclaim is substantiated by the experience of 
one of our leading shipbuilders. Secondly, that by it narrow 
curved plates or joint strips can be bent as easily and 
accurately as complete shell plates. Then, it is said that it 
is impossible to overfeed and break the machine; that plates 
can be bent much quicker than by rolls, and the machine 
occupies less floor space ; that it requires less manual labour ; 
that it can be placed in any position irrespective of shafting, 
and requires no separate steam engine ; and, finally, that it is 
less costly than bending rolls of equivalent capacity. 

The mode of working is as follows:—The plate is placed 
edge up on rollers on a cast iron floor plate, and is hauled 
through the machine in short steps of about 3in, each, by 
what is known as Fielding’s automatic feed gear, at every 
stroke of the bending girder. We are informed that all that 
is required of the attendant is that he shall work one valve 
lever. The machine itself then takes in the straight plate 
and turns it out bent to the desired curvature at one passage 
between the girders. In practice, it is said that a boy to 
work the valve and a man to test the curvature are all that 
are needed. Moreover, the makers have a newly patented 
device by which an automatic stop can be so set as to suit any 
curvature or thickness of plate, thus obviating the necessity 
of having a man continuously testing the curvature. As to 
quickness of working, we are informed that a plate 1gin. 
thick and 13ft. wide can be bent to its final curvature at the 
rate of from 2ft. to 3ft. per minute. 


DOCKYARD NOTES. 


THE projected Italian ironclads of the Vittorio Emanuele 
type have been named Duca d'Aosta, Duca di Genova, Duca 
degli Abruzzi and Roma. Steps for the building of the first 
three are in progress, and the Duca di Genova is perhaps 
already begun. The Roma is to remain ‘projected’ for 
some while. 


Tue two newAmerican gunboats of the ‘sloop twin-screw ”’ 
type have been named Dubuque and Paducah. The destroyer 
Goldsborough, after two years’ attempts at trial running, has 
been ordered to be re-engined. 


Tue Thunderer has been struck off the effective list, and is 
to be used as a depét hulk for the future. The Devastation 
has been on similar duty for a long time at Portsmouth. A 
not very different fate has, we are thankful to note, befallen 
the Howe. It is not long since that she was sent to Jarrow 
to be reconstructed, but a full survey has at last convinced 
the authorities that such an operation would be a waste of 
good money, so she is simply to be patched up enough to 
serve for casual duties till the scrapheap is ready for her. 
The Admiral class after this may cease to figure as ‘ first- 
class battleships ’’ in the Navy list. 


THE two new fourth-class cruisers of the ‘‘Gem”’ class 
have been named Diamond and Sapphire. The two in hand 
are the Amethyst and Topaz. They are enlarged ‘“‘P” 
cruisers of 3000 tons, 9800 indicated horse-power, and 21-75 
knots speed instead of the 25 knots once attributed to them. 
Exactly what service these craft are to render in these days, 
when 23 knots is regarded as the normal speed for an 
armoured cruiser, we do not know. 


THE reconstruction of the U.S.S. Philadelphia has been 
countermanded, and she is to be used as a school ship only. 
Whatever is done to them, old protected cruisers cannot be 
made into ships of any real war utility, and the Americans 
seem to have recognised this. The reconstructed Chicago is 
all very well for peace duties, but of her war value the less 
said the better. 


WE also note that the United States Board of Naval Con- 
struction have struck out the proposal to commence the two 
Louisiana type battleships this year. Instead, the money is 
to be spent in raising men for the other new ships in hand. 
Such a step is not dramatic, but it is none the less a very 
wise one. 


Tue ‘‘ small target ’’ mania has begun to invade the German 
navy, which hitherto has vied with the French and Russians 
in giving the maximum of out-of-water bulk for the displace- 
ment. In the new armoured cruisers there is a general 
reduction of topsides, and in addition funnel casings are 
carried only half way up or less. Asa result the Friedrich 
— funnels will be far slimmer than is usual in German 
ships. 


THe Agamemnon was sold by auction at Portsmouth on 
Tuesday. She was ‘‘ knocked down ’’ at £20,000, probably a 
record price for an old ship. Her original value nearly 
twenty years ago when she was launched was about half a 
million sterling. 

Tue ships of the Diadem class are to be given extra case- 
mates, like the Powerful has been fitted with, and the same 
change is to be effected in the Cressy class in due time. The 
question everyone is asking is, why these four extra 6in. were 
not fitted in the first place. Echo answers ‘‘ Why ?”’ 








THE RECONSTRUCTED TURKISH BATTLE- 
SHIP MESSOUDIYEH. 


Tue ‘reconstruction of the Turkish fleet’’ has for so 
many years shared honours with the big gooseberry and the 
sea serpent that very few people believe it will ever come to 
anything. Very possibly it never will; but Messrs. Ansaldo, 
of Genoa, have made a very decided beginning on the first 
vessel entrusted to them for modernising. They have, in 
effect, taken an old battleship and converted her into a 
formidable armoured cruiser, with the guns of the Cressy and 
the speed of the Majestic. There have been some pretty 
thorough ‘ transformations '’—to use the very apt French 
phrase—of late, but the Messuodiyeh out-Herods Herod 
very easily in the matter. 

The Messoudiyeh, which is a sister ship to our Superb, 
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THE MESSOUDIYEH 


was designed by Sir E. J. Reed, and launched on the Thames 
as long ago as 1874. She therefore belongs to the era of 
what, in our Navy, are known as “ prehistoric war-junks.”’ 
She was of 9200 tons displacement, 331ft. over all, 315ft. 
between perpendiculars, by 59ft. broad, with a maximum 
draught of somewhere about 26ft. to 27ft. For guns she 
carried a dozen 18-ton Qin. muzzle-loaders in a central box 
battery ; a couple of 6-ton Tin. muzzle-loaders forward, and a 
similar pair aft. The battery was protected by 12in. 
of iron armour, the belt varied from 12in. to Sin. With 
7431 indicated horse-power she reached a speed of thirteen 
knots on trial. She was one of the last single-screw ships to 
be built. The rig was that of a full rigged <a. 

In those days this was a formidable ship, relatively equal, 





let us say, to the Canopus at the present time, By 1894, 
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twenty years later, her value had sunk to nil, partially owing 
to Turkish naval methods, partially to progress in naval 
warfare. 

A few years ago the Sultan develo 
in naval matters, and the result was 


@ personal interest 
% negotiations for the 


reconstruction of the Messoudiyeh were entered into with | 


Messrs. Ansaldo. The ship was examined, found to have a 
good hull, but to be otherwise hopeless—the engines (if 
report speaks truly) being rusted away and fallen cver in 


many places, and the boilers rather like sieves. With great | 


difficulty she journeyed to Italy—a voyage that in novelty 
and excitement must have competed with the cruise of the 
Argo, so far as the Turks were concerned. 

On arrival in Italy, after many delays due to Turkish 
indecision, the ship was taken in hand. ‘Ihe first and most 
difficult task concerned her stern. The old stern was cut 
away, and a new one of different under-water shape to carry 
twin screws substituted. Of this extremely interesting 
operation no details have reached us, and we do not know for 
certain whether orno any lengthening was done. Presumably 
the ship was not lengthened, but a complete revolution was 
effected in her run aft. 

Next, practically the entire old inside was taken out. The 
old bulwarks fore and aft, with the old poop and forecastle, 
were bodily removed. Amidships alight ironsuperstructure was 
built, New engines were designed for the hull and Niclausse 
boilers put in. For the twelve old 18-ton guns, a dozen 
Gin. 45-calibre Vickers pieces were mounted. These use the 
old ports, slightly enlarged, and are fitted with 4in. shields. 
Fore and aft barbettes were built on the ‘shallow tray”’ 
system, with Gin. shields over them. In each a Vickers 
40-calibre 9-2 was placed. 

Ten 14-pounder 3in. guns were placed in the upper deck 
superstructure, two more put on the main deck forward, and 
two others on the same deck in the stern. On the flying deck, 
over the superstructure, ten 57-millimetre guns (6-pounders) 
were mounted, and the new military mast carries a couple 
of 3-pounders. 

On hertrials this old ship which originally made but 13 knots 
easily exceeded 17, a performance that reflects upon Messrs. 


Ansaldo even more credit than the other vortions of the | 


work. We do not know the cost of this transformation, and 
cannot therefore venture an opinion as to whether better 
value might not have been obtained by the purchase of a new 
ship. Apart from that question, this reconstruction may 


pave the way to a new era, for it certainly indicates that no | 
warship need be too obsolete or too ancient for conversion | 


into a very respectable ship of the ‘‘ second line.”’ 








A CURIOUS LOCOMOTIVE. 


AT various times we have published engravings of loco- | 


motives constructed on the Continent embodying peculiar 
features. Among them may be mentioned engines with the 
driver's cab at the smoke-box end, and with auxiliary 
coupling gear, by which the number of driving wheels can be 
increased at pleasure. Mr. Michael Reynolds, of Standeford, 
near Wolverhampton, well known as the author of various 
books on the management of engines, and for some years 
holding an influential position on the London and Brighton 
line under the late Mr. Stroudley, writes to us that he claims 
to have covered these and several other improvements in the 
construction of locomotives by a patent taken out in 1895. 


} 

| bed-plate secured to the frame plates. All the three cylinders 
| may work with high-pressure steam direct from the boiler, or 
| as ——— or triple-expansion engines. 

| The driving wheels on the crank axle are preferably 10ft. 
external diameter. To obtain a gradual admission of steam, 
in order to avoid the slipping of the large driving wheels, and 
prevent undue straining of the locomotive, the regulator steam 
port is in a V or some similar form. 

To increase the available adhesive force, when the maximum 
tractive effort of the engine is required, coupling or connect- 
ing wheels or discs are employed, such as G, Fig. 1, for the 
purpose of coupling or connecting the driving wheels with the 
wheels of the independent axle in front of the crank axle. 
By means of steam, air or vacuum cylinders fitted with 
pistons and rods, or by screw or other mechanism, the discs 
are forced between the wheels with sufficient pressure or 
tension to couple the wheels, and thus temporarily to con- 
vert the locomotive into a four-wheeled coupled engine. 

The stoking compartment is at the rear of the engine- 
a between the boiler and the coal bunker and water 
tank. 








THE LAUNCHES OF THREE WARSHIPS. 


On Tuesday last the battleship Constitucion, built for the 
Chilian Government by Sir W. G. Armstrong, Whitworth 
and Co., was successfully launched from the Elswick ship- 
yard. This vessel, with her sister ship the Libertad, launched 
yesterday at Barrow by Messrs. Vickers, Sons and Maxim, are 
for their displacement—11,800 tons—the most powerful men- 
of-war afloat, whether when acting on the offensive or on the 
defensive. 

Their leading dimensions are as follows :—Length, 436ft. ; 
breadth, 71ft.; and mean draught, 24ft. 74in. Her engines 
are twin-screw triple-expansion, and steam will be supplied by 
large tube type Yarrow boilers. The indicated horse-power 
is to be 12,500, which it is estimated will propel the vessel at 
19 knots. The nature of the armour is as follows :—Com- 
plete belt Tin. amidships, and the screen bulkheads 10in. 
The belt is 8ft. deep, and practically extends to the ends of 
the ship, being terminated at the after extremity by a trans- 
verse bulkhead of 3in. armour. In the central part of the 
ship, protecting the bases of the funnels, the lower parts of 
the barbettes, the ammunition tubes, &c., the armoured 
citadel rises from the belt armour to the upper deck. It is 
| completed at the upper deck by lin. plating, and by 6in. 

thick armoured bulkheads at the ends abutting on to the 

barbettes. The thickness of the citadel armour is Tin. The 

protective deck extends throughout the length of the vessel, 
| sloping down at the sides to the lower edge of the belt, the 
thickness within the citadel being 1}in. Outside the citadel 
the thickness is 3in. The armour of the barbettes for the 
10in. guns is 10in. in front and Sin. in the rear, except where 
protected by the citadel armour, where it is proportionately 
reduced. The casemate protection of the four 7*5in. guns on 
the upper deck is Jin. in front and 3in. in the rear. The 
extension of the citadel armour to the upper instead of to the 
main deck dispenses with the necessity for casemates for the 
ten 7°5in. guns on the main deck; but the same measure of 
isolation is secured, as in the casemate system, by divisional 
bulkheads placed between the guns and formed of lin. steel 
plating. The conning tower is of 1lin. armour, the screen 
being 9in. 

The armament consists of four 10in, breech-loading guns, 





Fic. 3. 


REYNOLDS’ 


Fig. 1, 2 and 3 illustrate Mr. Reynolds’ engine, omitting 
details. 

Mr. Reynolds mounts the boiler, engine, coal bunker, water 
tank and appendages upon three bogie carriages and two 
independent axles, as illustrated at Figs.1and2. Running 
from end to end of the complete locomotive is an outer 
casing in the form of a saloon or corridor, divided into three 
compartments. The front compartment A, Figs. 2 and 3, is 
for the accommodation of the engine-driver, and for the 
engine-cleaner who travels with the locomotive. This com- 
partment extends in front of the smoke-box of the boiler, and 
the driver has thus a clear view of the line through the look- 
out glasses or windows. The regulator, reversing gear, con- 
tinuous brake, hand brake, and other parts or motions, are all 
controlled from the driver’s compartment. As this compart- 
ment is separated by a partition and folding or other doors 
from the engine-room, and is also separate from the fire 
room, the driver is enabled to keep a good look out, and is not 
subjected to the heat or blaze from the fire-box during stoking 
operations. 

Adjacent to the driver’s compartment is the engine-room, 
B. The inventor uses three cylinders bolted to a cast steel 


LOCOMOTIVE 


fourteen 7‘5in. breech-loading guns, fourteen 14-pounders, 
four 6-pounders, four Maxims, and three submerged torpedo 
tubes, The weight of metal which all the guns of either 
vessel could fire in a minute is 13} tons, the collective energy 
of which is 1,700,000 foot-tons. The normal coal capacity is 
800 tons, but they can carry 2000 tons ; and the full comple- 
ment of officers and men is 700 in each case. 

Speaking at the luncheon after the launching ceremony, 
Sir Andrew Noble referred to the long list of vessels supplied 
to the Chilian Government by his firm. This included two 
Esmeraldas, the Blanco-Encalada, the Ministro Zenteno, the 
General O’ Higgins, the General Baquedano, the Chacabuco, 
and the Capitan Thompson. The present vessel, he said, had 
been launched in just less than ten months from the laying 
of the keel, thus forming a record. Asa fact, the first keel 
plate was laid on March 13th last. The large guns were to be 
the most powerful ever made. They were to give a muzzle 
velocity of 2900ft. per minute with a charge of 200lb. of a 
new nitro explosive. 

On Thursday also the new armoured cruiser Suffolk was 
launched at Portsmouth Dockyard. The Suffolk is one of 
the ten armoured cruisers of the ‘‘ County ’’ class, with a 





speed of 23 knots, the characteristics of which we have 
already described. Her principal dimensions are :—Length 
between perpendiculars, 440ft.; length over all, about 4634ft.; 
breadth, 66ft.; displacement, 9800 tons; mean draught, 
243ft. Steam will be supplied by thirty-four separate boilers 
of the Niclause water-tube type. The engines and boilers are 
being built by Messrs. Humphrys, Tennant and Co., of 
Deptford. The side armour is to be 4in. thick. There ire 
two protective decks. Her armament will consist of fourteen 
Gin. guns, eight 12-pounder guns, three 3-pounders, two 
Maxims, two 12-pounder 8 cwt. guns for boat and field pur- 
poses. The ram is a steel casting weighing nearly 13 tons, 
and, as a protection to the ship while using the ram, the 
sides forward are protected by 2in. armour plates. The 
Suffolk will have a complement of 687 officers and men, and 
she will be able to accommodate ninety more in addition, 
She has been twenty-two months building. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions 9 our 
correspondents.) 


CAPPED AND UNCAPPED PROJECTILES, 


Sir, —In an article, published under the above heading in your 
issue of the 2nd inst., you give details of the results got with cappe | 
and with uncapped shot during the Eskmeads armour-plate trials of 
May last; and, commenting thereon, you state that those results 
‘illustrate most clearly the support a cap affords to a projectile’s 
point on the infinitely brief moment of first impact, when alone 
the hard face bas a chance to destroy it,” and you add that “the 
destruction of the point is quite sufficient to account, and in our 
your—opinion, is alone accountable for the inferior results obtained 
with the uncapped shot.” 

As those matters with which you deal in your most interesting 
article have a material bearing upon the relative efficiency of guns 
and of cemented armour, and their full investigation and apprecia- 
tion must influence naval construction, I venture tc suggest that 
the following circumstances which arise ‘‘during the infinitely brief 
moment of first impact” merit your consideration and that of 
your readers. 

When a rigid mass—an uncapped projectile—impinges upoa the 
rigid surface of a Krupp cemented plate —such as.those excellent 
p'ates now mauufactured by Messrs. Vickers, Sons and Maxim 
is not the magnitude of the force then exerted by the plate upon 
the projectile materia'ly affected, and psn: 8 increased, by 
the intense rapidity with which the flight of the projectile is then 
being arrested / 

Is it not a truism in mechanics that the arresting of the flight of 
any finite mass, no matter what its weight may be, in an infinitely 
short durationof time, wou'd require, and occasion the development 
of, an infinitely great force,’ the measurement of which force has no 
necessary re!ation to that of the ‘‘ striking energy!” Would not 
any finite forcee—expenditure of projectile energy —if applied for 
an infinitely short duration of time to the surface of a pla‘e, do 
infinitely little work upon the mass of the plate thus protected by 
such hard surface ! 

Again, if this matter be investigated, the resistance offered by a 
hard-faced plate to perforation, does not such resistance, depend- 
ing upon the cohesion of its ultimate molecules, increase with the 
velocity with which it is sought to be overcome, and does not the 
increased frictional resistance thus developed enable the steel face 
more fully to take up and transmit over the surface of the plate, 
the large proportion of the projectile energy which is expeaded 
during ‘‘ the infinitely brief moment of first impact!” That the 
presence of a soft cap on the hard point of a shot would lessen the 
intense suddenness with which its flight would be arrested by a 
hard-faced plate is, I think, manifest ; if a cap so acts, must it not 
modify those undesirable conditions of attack to which I have 
referred, and thus aid, not reduce, penetration / 

The non-pulverisation of the points of the uncapped shot, the 
development of a ‘punching action,” as distinguished from 
“boring,” and the fact that capped shot are found to be com- 
paratively cool after effecting perforation, would all indicate that 
‘hose views as to the function of a cap, which I venture to suggest 
for your consideration, merit investigation ; and, perhaps, that the 
existing theory of penetration needs prompt amendment, if naval 
efficiency is to have any real existence. 


January 9th. P, M, STAINSTON. 


A REMARKABLE BOILER EXPLOSION. 


Sir,—I should esteem it a great favour if you would kindly 
oblige me with a solution to the following problem. I had perhaps 
better explain here that it is not required in connection with an 
examination, or anything of that kind, the question having pre- 
sented itself to me after reading of the remarkable boiler 
explosion, an account of which appeared in your last issue. The 
problem is this:—A vertical boiler 6ft. in height is half full of 
heated water, and shows a steam pressure of 100 Ib. to the square 
inch. By some means the steam is suddenly condensed, and the 
upper half of the boiler is converted into a vacuum. It is assumed 
that the water is uniformly heated, and that every point is at the 
same steam-producing potential. Upon the production of the vacuum, 
it is, therefore, assumed that every point of the water will evolve 
its quota of steam necessary to retill the upper half of the boiler. 
It is further assumed that, a; the steam isall produced at the same 
time and uniformly throughout the whole of the water, there will 
be no opportunity for it to ascend to the surface. The water will, 
therefore, simply swell up or. “rise,” in the same way as bakers’ 
dough acts when the carb n dioxide gas is evolved by the ferment. 
It keeps on rising until it strikes the top of the boiler; and what 
I wish to know is, what pressure is exerted upon the boiler plates 
at the moment of impact! If there are too many factors involved 
in the question as it stands, an approximate answer would meet 
the case. 

for 1ustance, what force would be developed by a liquid one- 
half the specific gravity of water, after travelling 3ft., with a 
pressure behind it of 1001b, to the square inch! If it is possible 
to show the method of arriving at the results, by ordinary 
arithmetical signs, I shall be glad if this is done. 

Cardiff, January 10th, D, EVANS, 


j [Our correspondent will, we think, find the information he seeks 
in Mr. Davies’ letters published in TH# ENGINEER for Fetruary 15th, 
March 8th, and May 24th, 1901.—Ep. THE E.} 


Sir,—In your last issue, under the above heacing several theories 
are advanced as to the cauve of the boiler exploding. I venture 
to suggest that the hoiler in question had too much water in. On 
one cc2asion J had to connect two working boilers—1861b. pressure— 
to another in which, through a leaky check valve, water had gained 
admission until it was nearly full, and on partially opening the stop 
valve severe water-hammering occurring in the boiler, sufficient tu 
shoke the whole ship. I have no doubt if the stop valve had been 
fully opened an explosion would have taken place. 

Burnham, Somerset, Frep. M. JONES, 

January 12th. 


LIFTING BRIDGES. 


Sir,—Referring to the inquiry of *§S, C.,” Lincoln, in your 
current issue, for examples “of bridges ‘‘ which lift bodi'y by 
hydraulic or other means,” is not thé“Hals‘ed-street, Chicago, lift« 
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bridge of the type your correspondent refers to? I send for your 
and his information the enclosed extract from Vernon-Harcourt’s 
“Civil Engineering as Applied in Construction,” e186. Your 
American correspondent, in your issue for January 26th, 1900, also 
refers to examples of these bridges being erected over the Erie 
Canal, ¢.g., at Longport, 

‘Sometimes, when very little space can be obtained for a 
movable bridge, the bridge is only made just long enough to span 
the waterway, and is lifted ver‘ically by chains at the four corners 
to a sufficient height to afford the requisite headway for vessels 
navigating the waterway. . Instances of this type of bridge are rare, 
but a lift-bridge was erected in 1849 over the Surrey Canal, for the 
passage of a branch of the Brighton Railway ;* two of these bridges 
cross the Oureq Canal in Paris;+ and two traverse the Oswego 
Canal at Syracuse ; whilst the largest of these bridges was recently 
constructed at Chicago for conveying the traffic of Halsted-street 
across the Chicago River—Fig. 102, This latter bridge, having a 
span of 130ft., and carrying a roadway of 36ft. and two footways of 
7ft. in width, is lifted by steam power to a height of 155ft. above 
the river, by means of steel wire cables travelling round wheels 
carried by a platform supported on the top of two light steel lattice 
towers, 200ft. high, erected at each end of the bridge, and guiding 
its movements. } 'I'he lifting of this bridge, which with its working 
appliances weighs 600 tons, is facilitated as usual by counter- 
balancing weights ; and masted vessels pass under it when raised 
to its full height.” W. E. SIMNett. 

Library of the Inst. C.E., Westminster, 

January 10th. 





Sink, —Referring to your correspondent’s letter in ‘THE ENGINEER 
of January 9th, we beg to say that we supplied a small lifting 
bridge, balanced and worked by hand power only, and of which we 
enclose a small photograph. 

This bridge is 20ft. skew span between the abutments, and is in 
daily use across a lock about 36 miles from London. If your 
correspondent would like further information, we shall be pleased 
to give it to him. CALVERT, HARRIS AND Co. 

54, Cannon-street, London, E.C., January 10th. 





REFLECTIONS FROM LIGHTHOUSE LANTERNS. 


Sin, —If I stand before the built-up parabolic reflector of a light- 
house lantern, I see myself half-size standing between me and the 
mirror. If I stand before an ordinary mirror I see myself 
behind or through it. If an ordinary opera-glass resting on the 
knee is turned with the objectives on a ring of electric light in 
the roof of a theatre two images are seen, one extremely minute 
down in the depths of the instrument, the other much larger, 
standing in the air about 6in. above the glass. 

| have consulted several treatises on optics, but I can find no 
reference to these reflections. I shall be very much obliged to 
any reader who will give me a sketch of the geometry of their 
mode of production ; they are equally the result of a concave and 
a convex reflector. 

Could the projected image be photographed ! T. 

January 10th. 








THE ADMIRALTY’S NEW SCHEME. 





Tue following circular letter has been issued by the Admiralty :— 
My Lords Commissioners of the Admiralty, having had under their 
consideration the present system of the entry, education, and 
training of executive and engineer officers of the Navy, and 
officers of the Royal Marines, have decided to introduce the 
following changes :— 

I, 


All the above-mentioned officers will in the future enter the 
service as naval cadets under identical conditions between the ages 
of twelve and thirteen. Entry wi'l be by nomination and a limited 
competitive examination. In the nomination of candidates, 
preference will, other things being equal, be given to those boys 
whose parents or guardians declare for them that they are prepared 
to enter any one of the three branches of the service at the termina- 
tion of their probationary period of training afloat. The examination$ 
will include ;:— 

Part I, 

(1) English (including writing from dictation, simple composition, 
and reproduction of the gist of a short passage twice read aloud to 
the candidates). 

(2) (a) History and (/) Geography—(«) History (simple questions 
in English history and growth of the British Empire). (/) 
Geography (simple questions, with special reference to the British 
Empire), 

(3) French or German (importance will te attached to the oral 
examination). 

_ (4) (a) Arithmetic and (+) Algebra—(a) Arithmetic (elementary, 
including vulgar and decimal fractions). (/) Algebra to simple 
equations, with easy problems. 

(5) Geometry (to include the subject-matter of the First Book of 
Euclid, or its equivalent in experimental geometry and mensura- 


tion. The use of instruments and of algebraical methods will be 
allowed). 
Part II. 
(One only to be taken.) 
(6) Latin (easy passages for translation from Latin into 


English and from English into Latin, and simple grammatical 
questions), 

(7) A second modern language—of which, if not French or 
German, notice must be previously given—or an advanced 
examination in the language selected under Part I. 

(8) Experimental science-—easy questions with the object of 
testing practical knowledge and powers of observation. 

by list of successful candidates will be published in alphabetical 
order, 

The cadets on entry will all receive tho samo education and 
training until they have passed for sub-lieutenant at the age of 
nineteen to twenty. Of this period of training, the first four years 
will be spent in the Britannia establishments, the instruction com- 
prising an extension of the former Britannia course, and a 
thorough elementary instruction in physics and marine engineer- 
ing, including the use of tools and machines. Instruction will also 
be carried out afloat in small vessels attached to the training 
establishments for that purpose. 

(2) After four years in the training establishments, all cadets will 
go to sea, time gained on passing out counting as at present. The 
instruction of midshipmen while serving in sea-going ships will, as 
regards seamanship, be given as at present by an executive officer 
deputed by the captain, and in other respects will, under the 
general supervision of the captain, be carried out by the engineer, 
gunnery, marine, navigating, and torpedo lieutenants of the 
respective ships. ‘They will examined annually in seamanship, 
navigation, and pilotage, gunnery, torpedo, and engineering. At 
the end of three years every midshipman who has passed the 
standard at the last annual examination and the final examina- 
tion in seamanship, before a board constituted as at present, will 
become an acting sub-lieutenant, and if abroad will return to 

ingland, 

(3) Acting sub-lieutenants will go to the R.N. College, Greenwich, 
for a three months’ course in mathematics, navigation, and pilotage, 








* Proc, Inst. C.B., vol. ix., page 303, and plate 13, 

t Ann. des Ponts et Chausseés, 1886 (i.) page 709, and plate 20. 
t Engineering News, vol. xxxi., page 320. 

§ ‘Lhe syllabus of examination will be amplified later, 





followed by an examination, and then to Portsmouth for a six 
months’ course in gunnery, torpedo, and engineering. At the end 
of the course they will be examined and classed, and on passing 
will be confirmed as sub-lieutenants. 

(4) On being confirmed as sub-lieutenants, these officers will be 
distributed between the executive and engineer branches of the 
Navy and the Royal Marines. As far as possible, they will be 
allowed to choose to which branch or service they will devote them- 
selves, subject to the provision that all alike can be satisfactorily 
filled ; but no officer will be posted toa branch or service for which 
he did not volunteer through his parents and guardians, when asking 
for a nomination. 

(5) All sub-lieutenants of the executive branch will go to sea for 
two years ; at the end of which time they will be eligible for pro- 
motion to lieutenants, provided they have obtained the necessary 
certificate of abilityto keep watch. ‘hose who have passed excep- 
tionally good examinations will receive accelerated promotion under 
the same regulations as at present, 

(6) Lieutenants with the necessary sea service, who are selected 
to be trained as specialists in gannery, torpedo, or navigaticn, 
will go to the R.N, College, Greenwich, for special courses, and an 
entrance examination will be instituted at Greenwich for these 
specialists. 

Every facility consistent with the requirements of the service will 
be given to those executive officers who are not specialists to attend 
voluntary courses at the RN. College, Greenwich, in naval history, 
mathematics, &c., and to study foreign languages at Greenwich, or 
preferably abroad. 

(7) All lieutenants entering the service under the new scheme 
will be required at any time after attaining five years’ seniority, 
but net before, to pass a qualifying examination, for promotion to 
the rank of commander, in the following subjects:—Court martial 
procedure, international law, knowledge of British and foreign 
warships, guns, torpedoes, &c., naval history, signals, strategy, 
tactics, and battle formations. 

(8) All sub-lieutenants of the engineering branch will go to the 
college at Keyham for a course of professional instruction, at the 
end of which time they will be eligivle for promotion to lieutenants 
(E) under the same conditions as regards accelerated promotion as 
the executive sub-lieutenants. After leaving Keybam, the most 
promising officers will be selected to go to Greenwich for a further 
special course, which will include an opportunity of studying at large 
civil engineering establishmentsand institutions, while the remainder 
will go to sea, 

(9) Lieutenants (E) will be eligible for promotion to commanders 
(E), captains (E), and rear-admirals (E). Promotion of future 
lieutenants (K), and commanders (E), will be by se'ection, the 
former, after attaining five years’ seniority, being required to 
pass a qualifying examination for promotion to the rank of com- 
mander (E). 

The pay which officers of the new engineering branch will receive 
is shown in Table A. 

(10) All sub-lieutenants who after their final examinations enter 
the Royal Marines will spend the next two years in acquiring 
military training, partly at the headquarters of divisions or the 
depdt and partly at the R.N: College, Greenwich. The training of 
all these officers will be extended so as to correspond more closely 
to the training now received by young officers, R.M.A. Specially 
qualified officers of Marines will be eligible for employment as 
gunnery and torpedo lieutenants, provided they have kept watch 
at sea for one year, have passed the test examination, and been 
specia'ly selected and recommended. 

(11) The future Marine officers, whether posted tothe R.M.A. or 
R.M.L.L., will all be on one list for seniority and promotion in the 
corps. All Marine officers (up to and including the rank of captain 
of Marines) will be available for keeping watch at sea, and for 
general executive duties afloat. 

The relative ranks wi | be adjusted as follows :— 


Naval. f arine. 
eee Lieutenant over two years 
Lieutenant .. .. .. «2 «. \ Captain 
Commander Major 


Captain under three years Lieutenant-Colonel 

The above will hold good only while these officers are on ships’ 
books, the relative rank when under the Army Act remaining as at 
present, 
; The pay of future officers of the Royal Marines is shown in 
Table B. 

(12) On shore, when employed with landing parties in naval 
brigades, &c., naval and Marine officers will take command of one 
another according to their seniority in their respective ranks. 


IIl,—-TH& TRANSITION STAGE AS REGARDS ENTRY. 
(13) The new system of entry will be introduced at Midsummer, 
903. 


As cadets entered under this system will not become effective 
for service in the fleet for seven years from the date of entry, the 
normal number of entries under the existing system will continue 
as follows :— 

Cadets for two and a-half years. 
Engineer students for four years. 
R.M.A., for five years. 

R.M.L.I. for six years. 

The last examination for entry of cadets under the existing 
system will be held in November, 1905. 

(14) A portion of the buildings and land at Osborne will be 
utilised, with his Majesty’s gracious permission, for an additional 
training establishment, to which suitable small vessels will be 
attached for the instruction of cadets in engineering and navigation. 
III. —ALTERATION WITH REGARD TO EXISTING ENGINEER OFFICERS, 

(15) It bas been decided to make at once the following altera- 
tions in rank :— 

The Engineer-in-Chief of the Fleet and the Chief Inspectors of 
Machinery to be styled Engineer Rear-Admirals. The Board 
reserve power to promote the Engineer-in-Chief to be Engineer 
Vice-Admiral. 

Inspectors of Machinery to be styled Engineer Captains. 

Fleet Engineers to be styled Engineer Commanders. 

Staff Engineers, Chief Engineers, and Engineers to be styled 
Engineer Lieutenants. 

Assistant Engineers to be styled Engineer Sub-Lieutenants. 

Assistant Engineers for temporary service to be styled Engineer 
Sub-Lieutenants for temporary service. 

The rank of Probationary Assistant Engineer to be abolished. 

Engineer Students to ba styled Engineer Cadets, and the Naval 
Engineering College is to become the Royal Naval Engineering 
College. 

(16) The average period of reaching each rank will be assimilated 
as far as.is possible to that of the Executive Branch. 

The new scale of pay of existing engineer officers will be as 
shown in Table C, 


IV.—Tue ExistiInG MARINE OFFICER. 


(17) The services of the present Marine officers will be utilised 
for employment in gunnery and torpedo duties and harbour work, 
such as Officer of the Guard, &c , and generally in taking a more 
active part in the duties of the ship. 

They will be eligible for consideration for employment in the 
Naval Ordnance and Naval Ordnance Store Departments of the 
Admiralty, and as members of the Ordnance Committee. 

The new scale of pay of existing Marine officers will be as 
shown in Table D. 

The changes in pay shown in the annexed tables will take effect 
from April Ist, 1903. : 

By command of their Lordships, 
Evan MacGregor. 

To all Commanders-in-Chief, Captains, 

Commanders, and Commanding 
Otficers of H.M. Ships and Vessels 
at Home and Abroad. 





TaBLe A,—Future Engineer Officers. 


Pay per diem. 

Rank. y pe a. 

Lieuterant (E) .. .. .- 12 0 
99 of 4 years 140 

” ” 3 ” 16 0 

Be mt eee 17 0 

ai sp ET Fie 18 0 

De » 14 4, (maximum) 20 0 
SAI hs 2.0. has ier kansas, seeks Mision 24 0 
- OE FT FOU 5. ne cn. oe am ae tm 27 0 

” ” ” “ : 30 0 

- - ae eR Rey ora eee Bek ae 33 0 
ee ee a ee ee es ok 
Rear-Admiral (E).. . ES ORS Pay ey wo 0 


TaBLE B.—Future Marine Ojjicers. 


Rank. Pay per diem. 
s. d. 


Lieutenant.. .. .. .. 10 0 
After 4 years in rank ll 0 
eee rays 12 0 
Se ET. oa ome aes an, 24 ce ae: ae ee 
_ 9 Sears 4, Ba” 88 ap, Se” 38 og ee! ae ee 
|. ee eee oe «es tes: Oe 
After 2 years in rank 22 0 
” ” » 24 0 
» 6 yy ” 26 0 
Lieutenant-Colonel. . bes edie eat ea ved «jae 30 0 
Be ee ee ae ee ee 33 0 
w» 4 ” oe 36 0 
TaBLE C.—Existing Engineer Officers. 
New Ranks and Scale of Pay. 
Resk. Pay od ae 
pe ae eae 10 0 
* 9 after 2 years ll 0 
” ” 1» £ 12 0 
” ” ee. ste 13 0 
” ” » Oo 4s 16 9 
” ” » WW , 17 0 
” ” ” 12 yy 18 0 
a ‘a a. ee oS SS: a ee 
Be ee ee ae ae et 2460 
én a ge: ee ae hie ae 27 0 
on a SEE Uh at ee D oan 20 0 
B. i" Dna str oon ain ae we 
Engineer Captain .. .. .. «. «. . 35-40 0 
Engineer Rear-Admiral .. .. .. .. 60 0 


* This pay of 16s. a day, together with the right to wear the uniform 
of the increased rauk of Eng:neer Lieutenant ot eight years’ seniority, 
will be dependent on his obtaining a qualifying cer.ificate and on being 
selected. 

TaBLe D.—Ezisting Marine Officers. 


New Scale of Pay. 


Artillery. Infantry. 

Rank. Pay per diem. Pay per dicm. 
a @ s. d 
lS. ee ee ee eee, 511 
Pg en errr i ar 7 0 
CG xo ne. vex ae oa ek m7 
BER Fees. 6k eS a a: 12 1 
Se ee. ee) ee GALL ae «2 4 
pa Bee S § darian eee a 141 
ite sos US cy 15 7 
eevee 66s aS Oe ES 17 6 
wo f-s cre See 18 0 
ee eee er ee 18 6 
Lieutenant-Colonel .. .. .. .. 21 0 21 0 
ter 2 years “PG ah ° — Pe Nite cone mes eee 
BE! CARR 22 6 ; 22 6 


Colonels Second Commandant will receive pay of rank and an 
additional allowance of 5s. per diem. 

Colonels Commandant will receive pay at presont rates, with an 
additional allowance of 12s. a day. 








LAUNCHES AND TRIAL TRIPS. 


Lucy, H.M. tug and cargo vessel ; built by, Mordey Carney, 
Southampton, Limited ; to the order of, the Admiralty for the 
Naval Ordnance Department ; the horse-power obtained was con- 
siderably over that guaranteed ; trial trip, December 30th, 1902. 

LEO, steel cargo steamer of the partial awning deck type ; built 
by, R. Craggs and Sons, Limited ; to the order of, the Finska 
Angfartygs Aktiebolaget of Helsingfors ; dimensions, 290ft., 40ft , 
by 194ft.; to carry, 3000 tons deadweight ; engines, triple-expan- 
sion, Zlin., 34in., and 56in. by 39in., pressure 165 1b.; constructed 
by, North-Eastern Marine Engineering Company; the speed 
guaranteed is 10 knots fully laden ; launch, January 14th. 








CoLLieRY ExuipitioN.—An iaternational colliery exhibition is 
to be held at the Agricultural Hall from June 30th to July 7th 
next. We understand that there are to be on* view coal-cutting 
machinery, ventilating and screening installations, plant for 
conveying, hauling, weighing, loading, washing, winding, and 
pumping, compressing machinery, &c. Further information may 
be obtained from Mr. H. Grevi'le Montgomery, 43, Essex-street, 
Strand. 


Guascow UNIVERSITY ENGINEERING SocteTy.—At a meeting 
held on Thursday, January 8th, a paper was read by Captain 
James Williamson, on ‘‘The Kise and Progress of the Clyde 
Passenger Steamer.” Starting with Henry Bell’s famous Comet, 
the lecturer described many historical vessels, and finished with 
a de.cription of the recent triple-expansion and turbine vessels. 
Oil fuel, he remarked, had been successfully tried and promised 
freedom from the smoke nuisance, but its success had been early 
checked by the forced rise in the price of oil. The lecture was 
fully illustrated by lantern slides, and the original working drawings 
of the Comet were exhibited. There was an attendance of 100, 
and several took part in the ensuing discussion. 


THE SreeD Limit oF Motor Cars.—The Committee of the 
Automobile Club of Great Britain and Ireland have circulated, in 
book form, amongst the members of both Houses of Parliament 
and over 4000 membersof County Councils, speeches of Mr. Chaplin, 
the Earl of Onslow, and other papers dealing with the law as to 
motor vehicles. The Legislative Committee of the Club suggest, 
as regards speed, that the limit of 14 miles an hour provided by the 
Act of 1896 be maintained, but power begiven to the Local Govern- 
ment Board to permit higher speeds under regulations to be issued 
by the Board. When a motor vehicle is being driven on a portion of 
straight road into which there are no cross or by-roads running, by 
the side of which there are no houses, and on which there are no 


| horse-drawn vehicles, horses, or cattle, there should be no limit 


to the speed of the vehicle. The Committee azree that motor 
vehicles should bear marks of identification which may be easily 
read by passengers on the highway. They recommend that motor 
vehicles should have painted on them, in letters about 3in. high, 
the names selected by their owners, and that underneath the 
name there should be painted the initial of the register in which 
the car is registered. ''he Committee think there should be a ready 
form of appeal by a motor driver against the decision of magis- 
trates. They are opposed to its being possible for a motor driver 
to be prosecuted for driving to the common danger. A Court of 
Appeal having decided that a vehicle may be driven to thecommon 
danger although there are no passengers or cattle or vehicles on 
the highway, the Committee think it should be necessary to prove 
that a motor vehicle is driven to the danger of life aud limbs of 
passengers at the time on the highway. 
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THE COOPER-HEWITT LAMP AND STATIC 
CONVERTER. 

As a piece of laboratory apparatus the Cooper-Hewitt 
electric lamp has been known for some years, but it has only 
within the last few weeks appeared in a commercial form. 
As exhibited by the Westinghouse Electric and Manufac- 
turing Company, it consists of a long glass tube from which 
air has been exhausted. One end of the tube is slightly 
enlarged, and in the receptacle so formed is retained a few 
ounces of metallic mercury, which surround the negative 
electrode—a platinum wire terminating in a short piece of 
iron wire. The positive electrode enters the other end of the 
tube. The space between the two is, of course, full of 
mercury vapour. On the passage of a direct current, which 


may be of quite low tension, say, 50 volts, the tube becomes 
luminous from end to end emitting a bluish light entirely 
wanting in red rays, which flickers slightly in the bulb, but 
is apparently quite steady elsewhere. The mercury appears 
to boil continuously, whilst a brilliant spot of light plays 
incessantly over its broken surface, and beads of the con- 
densed vapour trickle slowly down 
Although once started, a current 
of low potential—110 volts gives the 
best effect—it is necessary, in order 
to break down the initial resistance 1 | 
of the mercury vapour to cause a || 
high-tension discharge through the || 
tube. This is effected by putting 
It is stated that the economy of 
the lamp is remarkable, the power 
consumed varying from ‘3 to ‘5 
watts per candle. It will be borne 
in mind that an ordinary electric 
incandescent. lamp requires as an 
that it will run from 1200 to 2000 
hours without any marked diminu- 
tion in efficiency. It is recom- 
mended, however, at the end of 
1200 or 1400 hours, to have the 
tube opened, washed, and again 
exhausted, ‘‘ by which simple pro- 
rally enough; but no mention is 
made of the cost of this ‘‘simple 
process,’’ nor, indeed, of a new 
lamp. The best potential for the 
lamp is about 110 volts, the light 
being capable of about a 10 per 
cent. regulation by means of re- 
however, that the size of the tubes 
can be varied from 3in. long by 
din. diameter—when the candle- 
power is 16—to 12ft. by 3in., with 
a candle-power of 10,000, or to 
even greater sizes than this. The 
tubes can be bent to any desired 
tween 50 and 500. The current 
consumed may be varied from ‘2 
to 20 ampéres. The full candle- 
power is reached almost immedi- 
ately on starting. There is said 
to be, owing to the absence of red 
rays, little radiant heat from the 














the sides of the bulb.. After a 
short time the tube becomes too 
hot to grasp in the naked hand, 

but it may be safely touched for 

an instant. 

a coil of large self-induction in | 
series with the lamp, of which the 

circuit is opened momentarily by 

the switch that closes the working 

circuit. 

average certainly 3°5 watts per 

candle. The Cooper-Hewitt lamp, 

therefore, requires from one-twelfth 

to one-seventh the current of an 
incandescent lamp, and it is said 

cess,’? remarks a small hand-book 

which the Westinghouse Company 

has prepared to describe the inven- 

tion, ‘‘the lamp is made for all 

purposes as good as new.” Natu- 

sistances in series with it. The 

tubes at present on view are for 

the most part about a yard in 

length. Their candle-power is stated 

to be some 700. We are informed, 

shape. 

The lamps may be either con- 
nected in series or parallel, and 
may be worked on any direct- 
current circuits with voltages be- 


THE COOPER-HEWITT 
LAMP 


amp. 

If everything else were equal 
this invention would possibly oust 
all other lamps, but for a number of purposes—and espe- 
cially for private or domestic lighting—the absence of red 
rays ruins all colour effects and gives a ghastly and corpse- 
like tint to human hands and faces. This effect it has been 
the endeavour of the makers of the lamp to counteract by 
using it with other lamps producing, essentially, red rays, and 
by using tinted tubes or certain ingredients combined with the 
mercury vapour. In cases, however, where colour is of no 
consequence and complexions are not considered the lamp 
may be useful. The lighting of docks, tunnels, goods yards, 
mills, factories, and drawing-offices, &c., suggest themselves. 

Aninvention in principle to this lamp is Mr. Cooper Hewitt’s 
static transformer, which is also being shown by the Westing- 
house Co. It consists of a pear-shaped glass bulb some 6in. to 
8in. diameter, and provided with several projections, as seen in 
the illustration. By the central projection it is hung from a 
frame. Through the four others project stout wires, terminat- 
ing in small inverted iron cups. One of these terminals is in 
connection with a direct current, the other three with the three 
terminals of a tri-phase circuit. Through the lower point of 
the globe passes another wire, the end of which is covered 
with a bath of mercury. From this wire the converted three- 
phase current, reduced by passage through the globe, is Jed as 
a direct current. On the surface of the mercury a spot of 
brilliant light plays, whilst from each cup emanates a short 
brilliant blue flame. The continuous current is employed to 
overcome the resistance of the vapour. 

Owing to the peculiar characteristics of the vapour column 
as a conductor the current can pass in only one direction, 
and consequently the alternations on one side only of the 





zero line will traverse between the electrodes. The alterna- 
tions of opposite sign are cut off, and apparently become 
inert, in that they are said to absorb no power. 

The converter, it is said, may be used on all voltages 
between 100 and 1000, and can be made for all capacities up 
to 100 ampéres. Several converters properly arranged can be 
operated in parallel. The efficiency of the apparatus is 
claimed to be high, the only loss in power being due toa 
constant drop of 14 voltsin the bulb, Thus, at 100 volts tke 
efficiency is said to be 86 per cent., at 700 it is 98 per cent., 
and at 1000 no less than 98°6 per cent. As will be seen fr m 
the accompanying engraving, the apparatus is simple, and 





THE COOPER-HEWITT STAT:C TRANSFORMER 


has no moving parts. It isas yet in its infancy, and only the 
future can show whether it has the qualities which will raise 
it from an interesting laboratory experiment to the position 
of an important practical electrical apparatus. 








THE PORT OF LONDON. 


Tue National Review for January contains an article on 
the Port of London by Sir Henry D. Le Marchant, one of the 
directors of the London and India Docks. This article is 
intended to be a defence against the attacks that have recently 
been made on the efficiency of the Port of London, and more 
especially a vindication of the management of the London 
and India Docks. A great deal of misconception appears to 
exist as to the decline of trade on the Thames and the condi- 
tion of the Port of London. It has been stated in journals 
whose opinion is entitled to respect that the Port of London 
is declining, that the business is disappearing, and the docks 
obsolete, and so influenced was one journal of repute by the 
reckless statements that have been made, that it saw in the 
near future the possibility that ‘‘the Thames will be left to 
the water rat, the suicide, and the water-logged barge.’’ 

The author’s paper shows, and in this he is borne out by 
the conclusions arrived at by the Royal Commission, that 
these facts are very greatly exaggerated. The Commissioners, 
in fact, say that they are unable to conclude that the figures 
placed before them show any relative decline of London com- 
pared with other ports, allowing for the difference in the 
nature of the business done. The amount of tonnage entering 
the Port of London is approximately half as much more as that 
at Liverpool, double that of Hamburg, three times that of 
Antwerp or Rotterdam, and five times greater than Glasgow 
or Hull. The tonnage of London is now about three times 
as great as it was in 1851, double that of 1871, and one-fourth 
greater than in 1901. It is endeavoured by the pessimists to 
make out a great deal to the disadvantage of London from the 
fact that the percentage of increased trade is not so great as 
other English or continental ports; but the author justly 
shows that an increase of a few thousand tons that would 
make a large percentage of increase at a port with a small 
total tonnage might only show one or two per cent. on the 
large tonnage of London. The great outlay that has been made 
by the Government or the municipalities in improving the 
ports and appliances at Hamburg, Antwerp, and Rotterdam, 
and the growth of trade in Germany, Belgium, and Holland, 
has naturally given a great impetus to the shipping trade 
of those countries, and there is no doubt that there has been 
a loss of trade to London in goods that were formerly 
delivered here, and part of the cargoes transhipped to those 
ports where they were not in a condition to accommodate 
large vessels. On the other hand, the population and trade 
of England has also been growing, and her requirements have 
led to increased shipping. 

One of the chief charges against the Port of London 
is that the depth of water in the river is not sufficient 


for modern navigation. 





This complaint was endorsed by 
the Thames Lower Navigation Commission, and also by 
the recent Royal Commission, who expressed the opinion 
that the depth in the river at low water ought not to be 
less than 30ft. up to the Albert Dock, and, if practicable, 
up to the Surrey Commercial Docks, and 25ft. up to the 
entrance to the London Dock. As to this the author of the 
paper says ‘‘ that it would be a costly mistake to carry out 
gigantic schemes of dredging under the impression that the 
Thames is silting up.’’ He has no hesitation in saying that, 
even in its present condition, the Thames has a far better 
approach to its port than the Elbe has to Hamburg, the 
Maas to Rotterdam, the Scheldt to Antwerp, or the Wieser 
to Bremen. ‘Twenty-seven feet of water is the most a vessel 
can rely on at an ordinary tide in going up the Elbe, and 
Jarge vessels going up to Hamburg have to lighten their 
cargoes at Brunshausen, 25 miles below thecity. Rotterdam 
is but little better than Hamburg, in that 27ft. is 
more often available in the Maas than in the Elbe, 
Antwerp has a slightly deeper approach, but the sandbanks 
and tortuous windings of the Scheldt make the channel 
difficult. None of these rivers are equal to the Thames, 
where up to Tilbury there is a maximum depth of 43ft., and 
up to the Albert Dock, 37ft. In these figures the author is 
relying on the navigation being conducted at high water, 
whereas the Commissioners considered that if the Thames is 
to sustain its reputation as the first port of the world, its 
waterway should be navigable for the largest class of vessels 
at any state of the tide. 

The least navigable depth at low water of spring tide at 
the present time is 26ft. up to Gravesend and Tilbury Dock ; 
16ft. up to the Albert Dock entrance, and 10ft. up to the 
Surrey Commercial Docks. To which is to be added 174it. 
for H.W.N.T. and 20f5, for H.W.S.T. 

It was shown in evidence before the Royal Commission that 
of all the vessels entering the port in 1900, there were only 
fifty vessels drawing over 28ft., of which thirty-four drew 
28ft., four 29ft., two 30ft., eight 31ft., and two 382ft. ; so 
that practically only twelve vessels would have been 
benefited if the river had been dredged to 30ft. 

With regard to the dock accommodation, the author 
contends that the dock companies have provided all reason- 
able accommodation, and that the delay and confusion that 
occurs is due to the system of working in London, and that 
for this system the shipowner and not the authorities are 
liable. Seventy-six per cent. of the merchandise has to be 
delivered from the steamer overside into barges for transport 
up the river to the warehouses of private companies. On the 
goods so delivered overside no duesare paid. If, however, the 
goods were larded and sorted on the quays as at Liverpool 
and all other ports, and paid dues, the inducement to deliver 
them overside into barges would at once be done away with. 
[he remedy lies with the shipowners, and the American 
lines for some years have their charters so drawn as to enforce 
the adoption of the Liverpool system, with —_ advantage to 
the despatch of their vessels. For this, which is really the 
chief cause of London being charged with being a dear and 
inconvenient port, no remedy is proposed by the Royal 
Commission. 

Sir Denis le Marchant strongly deprecates the purchase of 
the docks by any new trust that may be formed, and the 
pledging of the credit of the County Council and the rates of 
London as security for the purchase-money. This could 
only result in their having a predominant voice in the new 
authority. He points out that, so far as the docks are con- 
cerned, the old cry of ‘‘taxation without representation is 
tyranny ’’ appears to have lost all its force. The London 
and India Docks are paying £100,000 a year in rates to 
twenty-one different authorities; yet the company has not a 
single vote at the Council elections. The present dock 
property has been built up by the enterprise and pertinacity 
of men who, relying on their own efforts, have embarked in 
these great undertakings, well knowing that though failure 
might be ruin, success would give a deserved prosperity, and 
that they could look with confidence to enjoy the fruits of 
their labour. All this is now threatened by the proposals of 
the Royal Commission, and the dominant voice on the pro- 
posed new Trust is to be that of a political body, committed 
to the principle of social trading, and the control of trades 
unions over all labour matters, and whose previous experience 
in commercial undertakings has in no way qualified them as 
experts in the management of navigation and dock business. 

Without in any way committing ourselves to the views 
entertained by the writer of this paper, we have endeavoured 
to put the matter as clearly as possible from a dock director's 
point of view. The interests involved in the breaking up and 
re-arranging the management of such a gigantic business as 
the Port of London are so vast that the subject deserves 
thorough ventilation, and grave consideration by those on 
whose shoulders devolves the duty of framing any new 
scheme. 
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THE 8.8, BRUSSELS.—Referring to our illustration of the engines 
of this vessel, published in our last impression, we omitted to state 
that the air pumps fitted to these engines are of the Edwards 
patent type. There is one air-pump fitted to each main engine, 
20in, diameter by 144in. stroke. 
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PLANIMETER, EXPLAINED SIMPLY, 
WITHOUT MATHEMATICS.* 
By W. J. TENNANT, 


CALCULATIONS of many kinds enter very largely into the daily 
work of the engineer, Unfortunately, the average English mechani- 
cal engineer is not a good calculator in the mathematical sense of 
that term. Though he sheds lustre on his country in an engineer- 
ing capacity, he shines rather in spite of than by reason of his 
mathemati Profi Perry at the Royal College of Science is 
changing all this. In the future our engineers are to be practical 
mathematicians. In the meantime as practical engineers they 
impress apparatus into their service to perform their calculations 
for them automatically. To the planimeter, one of two instruments 
commonly employed by engineers to perform calculation—the other 
being the slide rule—your attention is now to be directed. 

It is frequently necessary for the engineer to ascertain the area 
of some flat surface or figure having a boundary which is not of 
regular form. Letus take, for example, an area such as that which 
js enclosed by the four curved lines in Fig. 1 :— 


[| THE 








Fie. 1. 


This area does not possess irregularity of outline in any very 


marked degree. It is chosen instead of a more striking example 
because it has an outline made up of four circular arcs, which may 
be of assistance to us presently when we analyse the motions of 
individual parts of the instrument. An instrument for measuring 
the area of the curve-bounded surface in Fig. 1, and of figures very 
much more irregular, like Fig. 2, the plan of an island can be 


ss 


Fra. 2. 


made up, as shown in Fig. 3, of three elements, each exceedingly 
simple. Two of them are bars, one of them A, anchored by one 
end toa stationary pivot P, and pivoted at the other end to its 
companion C; anywhere on that companion bar, ason an axle, isa 
third element which is a graduated roller R free to turn, but not 
free to shift along the bar, and geared by a worm to a disc by 
which the revolutions of the roller are counted ; at the free end of 
the companion bar is a tracer-point T. In use the instrument is 
supported at three points by the parts P, R, and T ; if it rested on 
four on a surface which was ‘‘winding” the roller might not 
always bear properly, and could not always be relied upon to roll. 
Fix the stationary pivot somewhere outside the boundary of Fig. 1, 
and starting with the tracer from the bottom corner of that figure 








run it round the boundary back to the starting point, following the 
arrows. Itis important to finish with the tracer precisely at the 
position from which it started, as by so finishing, the two bars also 
must come into the Ts gperyed indicated in Fig. by the heavy lines, 
whence they originally set out ; and that they do so will make our 
further proceedings easy, as will presently be manifest. Moreover, 
if this precaution were not observed in practive the measurement 
of area would be incomplete and therefore inaccurate. 

Whilst the tracer-point ran round the figure the two bars tra- 
versed or swept over in their upstroke the surface shown in Fig. 4, 
\.f., & Surface altogether outside the boundaries of Fig. 1 ; in their 
downstroke they sweep back over another surface shown in Fig. 5, 
different only in that it is larger by inclusion of the area of Fig. 1. 
This is the em a fact for remembrance ; expressed briefly, it 
is:—That the surface area swept over in the upstroke and that 
Swept over in the downstroke subtracted one from the other leave 
us the area we seek. So that the area we seek is not, you see, 
obtained by measurement of the circumference or perimeter of the 
figure—to the area of which, indeed, it would generally be no guide 
—hor is it going to be measured directly, but, instead, by the 
subtraction of two other areas. This to a mortal would appear to 
be a somewhat clumsy procedure ; the instrument, however, finds 
it easier to work in this fashion. 

One has next to show how it is that the bars and wheel are able 
to measure the upstroke and downstroke areas not pictorially— 
which would be of no particular advantage to us—but in, say, square 
inches, to subtract the one from the other, and to express to the 
user, also in square inches, their difference. 
an —For a moment a digression is necessary in order to show 

at the value of an area swept in by a single bar moving sidewise 
without swing depends only on the sidewise movement and is not 
affected should the bar happen to move endwise whilst its move- 
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ment sidewise is occurring. Fig. 6 shows a bar 10in. long—the 
heavy black line—sweeping in an area of 50 square inches by moving 
sidewise for 5in. without moving endwise. Fig. 7 shows that 
precisely the same value of area is —_—— by the same bar if it has 
the same sidewise movement, but at the same time a movement 
endwise ; a comparison of Fig. 6 with Fig. 7 will show that the end- 
wise movement has had no effect on the value of the area ; its 
shape alone has been affected, alterations compensatory to one 








Fig. 4. 


another, ¢.g., a concavity balanced by a convexity occurring at 
opposite ends of the Fig. 7 on which the preceding figure is 
shown by dotted lices. If this be clearly appreciated we will 
return to our mechanism in which such a bar C is used in company 
with another, A. 

Everybody knows how conveniently a calculation is simplified if 
by good fortune the different factors cancel one another out so that 
only two remain to be dealt with. Such cancellations happily 
occur with the instrument we are using—except where the fixed 
pivot is enclosed within the circuit traversed by the tracer-point ; 
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this condition can generally be avoided in practice, but is considered 
further on with reference to Figs. 11 and 12—and, as will be seen, 
no less than four factors out of six cancel out and give us no trouble. 
The first two factors cancel out thus—see Fig. 8, which shows the 
several movements made by the bars whilst the tracer-point 
traverses the perimeter of the figure shown in Fig. 1. The anchored 
bar, having ‘‘swept in,” its share of the upstroke area descends 
and ‘‘ sweeps in” precisely the same amount of downstroke area ; 
these two areas not differing, one balances the other, and both can 
be disregarded, for after their removal the difference between the 
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remainders of upstroke and downstroke areas continues to represent 
the area whose value we seek to ascertain. 

The companion bar in playing its allotted part in the production of 
the remaining upstroke and downstroke areas swept out each area 
in two ways, i.c.:—(1) By moving sidewise without swing—i.e., 
keeping parallel with its original direction, like a locomotive side 
rod, Simultaneously it may perchance move endwise ; but—see 
the preceding note—this endwise movement will be of no effect as 
far as the value of area swept in by the sidewise movement is con- 
cerned. (2) By swinging laterally of its own length into positions 
out of parallelism with its original direction. In moving sidewise 
without swing it must of necessity turn relatively to the anchored 
bar about the junction of the two bars in order to keep parallel 
with its original direction during the movement of the anchored 
bar. But this turning is not “‘ swing” in the sense of (2). 

No other kinds of movement are possible for it under the restraint 
imposed upon it by the anchored bar. As to the swinging of this 
companion bar, two more cancellations very comfortably result, for 
the instalment of area swept in by this bar in swinging cannot avoid 
being swept again reversely by the same bar before it can get back 
to its starting place, when, as you will remember, it will be found 
in occupation of its original position, so that it must finally have 
swung back over any areas of swing over which it swung forward 
after the start. This is equally true whether the swing after the 
start occurs in one sweep, or in a series of smaller sweeps succeed- 





ing one another and alternating with “pure” or non-swinging 
sidewise and endwise movement of the bar. In the measurement 
of any diagram, such, for instance, as Fig. 2, not specially arranged, 
to ensure that the two motions of the companion bar shall occur 
in alternation they will more often than not occur simultaneously, 
the companion bar then receiving a single movement compounded 
of the other two; the case may be considered as an extreme 
example of that which is referred to in the preceding paragraph if 
the two motions are assumed as being alternated and of extreme 
minuteness instead of simultaneous. Further, it often happens that 
a swinging movement of the companion bar may mask a sidewise 
movement, if one occurs positively whilst the other occurs 
negatively ; in such a case the area they sweep is the differ- 
ence between ‘the area swept in ‘‘swing” and that swept 
by sidewise movement without swing. Then it follows that 
as the upstroke and downstroke areas did not differ in those 
portions for which the swing of the anchored bar was responsible, 
and also do not differ in those portions accounted for by the mere 
swinging of the companion bar, they can only differ because of the 
difference between the portions that remain. The portions that 
remain are the upstroke portion or portions swept out by the move- 
ment of the companion bar endwise and sidewise without swing, 
and the downstroke portion or portions, obviously different in our 
example, swept out in similar fashion. These upstroke and down- 
stroke areas are lettered X and Y respectively and shaded with 
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parallel lines in the example illustrated by Fig. 8. The ratio of 
each area X and Y to that of the curve-bounded four-sided area in 
Fig. 8 should be obvious from inspection of the drawing. Note 
that the arc Z could sweep in the area Y by moving through a dis- 
tance y perpendicular to its chord—keeping parallel with its original 
position whilst so doing—that it would sweep in X by similarly 
moving through x ; and that it would sweep the curve-bounded 
four-sided area by moving through y x. Therefore, area X is 
proportional to x, area Y to y, and the curve-bounded four-sided 
area is proportional to the difference between the areas Y and X 
—or between the distances y and x. 

Then our problem, gradually shorn of its original proportions by 
successive cancellations, comes down to this :—How is it that the 
tingle companion bar sweeping out these two portions sidewise can 
subtract their areas one from the other and present to us an indica- 
tion in square inches of their difference? It is thus :—Whena bar 
sweeps out an area by moving sidewise, keeping parallel with its 
original position the while, the value of that area in square inches 
is, whether the bar happens to move endwise or not :—Length of 
the bar in inches, multiplied by the amount in inches of such side- 
wise movement measured in a direction at right angles to the 
length of the bar. The length of the bar is, of course, the same in 
both strokes. Suppose it to be 10in., and that its sidewise move- 
ment is 3in. during the upstroke, and 10in. during the downstroke, 
then the upstroke portion has an area 10in. by 3in. = 30 square 
inches, and the downstroke portion an area 10in. by 10in. = 100 
square inches. The difference, 70 square inches, is the area 
sought. 

Note.—It will be obvious that the extent to which the bar moves 
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sideways, ?.c., transversely to its length, during the upstroke, must 
differ from the extent of lateral movement made during the down- 
stroke if one remembers that the mechanism is anchored to the 
fixed point, and that therefore the companion bar in moving along 
the side of the figure most distant from the anchorage, stretches 
across to it ina position more oblique, upon the whole, to the height 
of the figure than that which it occupies in travelling along the 
opposite side of the figure nearer the anchorage. A bar descend- 
ing a given height whilst extended laterally as far as is possible 
across its line of travel—see Fig. 9—sweeps out more area than in 
an equal descent—see Fig. 10—made with the bar folded in nearer 
that line. One might be asked :—‘‘Suppose that the companion 
bar in moving sidewise without swing up and down a diagram 
oscillated ! Suppose that in making its upstroke u.uer constraint 
of the anchored bar it sometimes moved downward momentarily, 
as might very well happen if the diagram were of a less accommo- 
dating outline than that which is dealt-with in Fig.8?” The 
answer is that as the bar gets right up the diagram and right down 
again, all intermediate oscillations in a stroke must necessarily 
have cancelled one another out by the way, for it could never be 
found at either end of its progress if intermediate backslidings had 
not been precisely recovered. 

The roller.—The length of the bar being 10in. in both operations, 
every inch of sidewise movement will mean an area of 10 square 
inches swept over by the bar. Here the roller comesin. Put on 
the bar as on an axle, or mounted parallel to such a position, it 
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will measure sidewise movement, and that alone ; endwise move- 
ment, which we do not desire to take any account of, will not avail 
to turn it, whether the ondwise and sidewise movements occur 
simultaneously or not. The roller is marked upon its edge to indi- 
cate, say, 10 square inches for every linear inch that the bar 
moving sidewise rolls it over the surface swept; if the bar ‘“ un- 
sweeps ” that area the roller will roll back again. In our example 
the bar ‘sweeps in” an area X—-Fig. 8, and ‘‘unsweeps” a larger 
one, Y, so that the roller, rolled in one direction in the first 
operation, will be rolled tack toits original starting point and past 
it in the second, hence the amount by which, finally, it isfound to 
have turned during the movements of the bar, will represent the 
difference between the areas of the two remainders we have been 
oe and will consequently indicate the actual area value 
we have all along been seeking. Swings will not affect the roller ; 
the swings cancel, as you will remember, and any registration of 
swing by the roller will be cancelled also by the compensatory 
reverse swing which always occurs between the start and ‘finish of 
the operation of the instrument. 

Results in different units.—Another point is that if the companion 
bar be shortened relatively to the anchored bar, say, halved in 
length for example, both the ‘“‘companion bar areas” for a given 
figure, though preserving the same relative values as they possessed 
when swept into being by the unshortened bar, will be of altered 
shapes ; the short bar will lie more obliquely to the height of the 
figure in producing them, and they will be narrower than before. 
More sidewise movement of the companion bar will have been 
needed to produce them. Each inch of sidewise movement of the 
bar will now sweep out only five—instead of ten—square inches, 
and the roller will consequently give a higher final reading. for it 
will be registering units of half the size of those originally chosen. 
In the instrument as usually made the companion bar has gradua- 
tions marked upon it, and can be virtually shortened to different 
extents to enable the roller to give results in various units of the 
Bri:ish and metric scales as may be most convenient. 

Mean height of indicator diagram from planimeter by direct reading. 
—Reference to Fig. 8 will show that the planimeter may be con- 
sidered to convert the area measured into a parallelogram—the 
parallelogram by which Y in that figure exceeds X—and to 
measure the area of that residual parallelogram indirectly, that is 
to say, by measuring its “height,” or, in other words, its dimen- 
sion perpendicularly to the companion bar. For this height of 
the parallelogram is the distance over which the roller runs and 
which it registers, and we are entitled to assume, as we do, the 
area from the height, only because we know that the other dimen- 
sion of the parallelogram is the length of the companion bar, and is 
constant until we alter it. In dealing with an indicator diagram, 
to obtain the mean effective pressure, all that we require to know 
is the height of a parallelogram of an area equal to that of the 
diagram and of the same length ; for instance, the parallelogram 
AM PB, Fig. 14. If we make the companion bar of the plani- 
meter possess, by adjusting it, the same length as any given 
diagram, the residual parallelogram above referred to, which we 
know has in any case the same area as that of the measured 
diagram, and which we have made by this adjustment to have the 
same length, must therefore have the same mean height, and this 
mean height the roller will disclose directly if its circumference be 
gradua in suitable units. Generally the circumference is so 
graduated that it will give the desired height as inches if its 
reading be divided by 0-4. Had the length of the companion bar 
been greater, for instance, than the length of the measured 
diagram, the ‘‘residual parallelogram” would have had an 
inereased length, and consequently a diminished mean height, i.c., 
a mean height less than that of the measured diagram. 

Planimeters are sometimes made with one projecting finger on 
the back of the companion bar, and another on the back of the 
pivoted guide through which it is adjustable. By bringing these 
fingers to the opposite ends of a diagram, the tracer-point and 
joint at opposite ends of the companion bar are brought to be the 
same distance apart as are the opposite ends referred to, and the 
virtual length of the companion bar is thus made equal to 
the length of the diagram. e foregoing remarks are offered as 
dealing in elementary fashion with the Amsler planimeter in its 
normial operation. The principal features of its action, as the 
writer has attempted to show, are :—(a) The sweeping of upstroke 
and downstroke areas, two—or more—in number, by a bar whose 
length does not change during the operation, but which lies upon 
the whole more obliquely to its line of travel during the one 
stroke than during the other, assuming the measured figure to 

area and not merely length without breadth, and (/) the 
automatic subtraction by the roller of these two classes of area 
one from another, so as to present an indication of their difference. 
This indication is the area of the figure, no matter how irregular, 
around the boundary of which the tracer has been run. An area 
of simple form has been chosen for the sake of example ; where 
the area is of a more irregular outline a more varied assortment 
of swings and other movements of the bar would occur, but the 
several components of that assortment would all classify, as in 
our example, into 

(1) Swings of the anchored bar ) 

(2) Swings of the companion bar / 

(3) Sidewise and endwise movements, without swing, of the 
companion bar. 

Only the areas swept over by the movements under the third 
head have to be totalled for the up and downstrokes respectively 
and compared. This comparison, and the subtraction of upstroke 
and downstroke areas one from the other, the roller effects. 

The simplicity of the mechanism is obvious, and the beauty of 
the invention, which is great, is enhanced by the simplicity of 
the means employed to obtain practical results. 


all cancelling, and 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Rebuilding locomotives.—An industry of some importance which 
has been developed in the United States is that of purchasing the 
lighter class of locomotives which the large railways are aow 
replacing with heavier engines, and then putting these engines in 
good repair and selling them to the smaller roads. In many cases 
these engines are made as good as new, and are much cheaper than 
new engines, while they may be obtained with little delay. One 
firm which makes a speciality of thus rebuilding locomotives, 
carriages, and wagons, has a large plant near Chicago: two-storey 
machine shop, 70ft. by 225ft.; erecting shop, 170ft. square ; boiler 
shop, 60ft. by 225ft.; blacksmith shop, 60ft. by 140ft.; carriage 
shop, 170ft. by 200ft.; wood-working shop, 80ft. by 140ft.; wagon 
shop, 60ft. by 160ft.; power-house, 40ft. by 80ft.; dry kiln, 20ft. 
by 80ft.; upholstering shop, 50ft by 60ft.; and tin and sheet metal 
shop, 50ft. by 100ft. All the machinery is operated by electricity, 
and the electric light—arc and incandescent—is used throughout. 
The erecting shop has four 10-ton travelling cranes of 33ft. length, 
each crane spanning two lines of rails. Between the carriage shop 
and the erecting shop is a transfer table 75ft. long, with a travel of 
325ft. This is operated by compressed air, but will be converted 
for electric operation. There are 500 incandescent lamps and 75 
enclosed arc lamps. The lighting current is at 110 volts, and the 
power current 220 volts. There are two compound engines of 
200 horse-power each, and each engine is belted to two generators 
of 75 kilowatts. There are also an air compressor, duplex pump, 
and four boilers of 150 horse-power. The furnaces are of the down- 
draught system, with forced draught instead of a small chimney. 
‘The works now turn out about 15 locomotives, 15 carriages, and 
200 wagons per month. 

Casting railway wheels.—The manufacture of cast iron railway 
wheels with chilled treads has been carried to a high degree of 
perfection in the United States, and the wheels are found safe, 


This perfection is largely due to the severe specifications and tests 
of the railway companies. The wheels are used on goods wagons 
mainly, but the lighter passenger carriages, tenders, and enzine 
bogies are sometimes fitted with them. Ordinarily, however, 
steel-tired wheels are used for these purposes. In one of the large 
new whee! foundries air hoists suspended from overhead trolleys 
are used for setting the moulds and cores, removing the wheels, and 
carrying the whee!s to trucks, on which they are run to the an- 
nealing pits. The ladle cars for pouring are handled partly by an 
electric travelling cable system and partly by the air hoists. Air 
hoists also carry the wheels from the annealing pits to the clean- 
ing floor. Particular attention is devoted to the tests, each tap 
from the cupola to the mixing ladle being tested before any portion 
of it is allowed to be poured into the mould. This is accomplished 
with only slight delay, and is made toascertain the chill or wearing 
quality of the iron. For this purpose a bar about 2in. square by 
bin. long is cast with one side resting on a chill which cools very 
rapidly, and is assisted in doing so by being immersed in water, 
after which the test piece is broken. Should the depth of chill not 
be what is 1 aging the iron is either devoted to castings other 
than car wheels, or modified with special additions, If the proper 
result is still not accomplished it is poured into pig beds and later 
returned to the cupola and melted over again. Test bars are 
poured at the same time with the test pieces so that the exact 
strength of the iron can be obtained. A record is kept of the 
different moulders’ floors which receive each tap from the cupola, and 
anything which might develop later in connection with the mixture 
can be traced directly to the portion of the heat from which it was 
taken. The finished wheel passes through a continuous process of 
examination and inspection. Each wheel is carefully tested for 
hardness, for thin plates, thick or thin flanges, shrinkage cracks, 
or other defects or objectionable features. After the foundry 
inspection comes the testing by the railroad for which the wheels 
aremade. The Pennsylvania Railroad thermal test, so called from 
having been first adopted by that road, consists of surrounding the 
ent’re tread of the wheel with a band of molten iron I}in. ‘thick. 
This is considered one of the most severe tests, being far beyond 
any similar strain to which the wheels might be subjected in 
service from brake sliding or heating. The wheels are also tested 
by the drop test and by chemical analysis o: the drilling from 
sample bars. 

Power in the United States.—The aggregate motive power em- 
ployed in manufacturing establishments in the United States 
during the census year 1900 was 11,300,081 horse-power, as com- 
pared with 5,954,655 horse-power in 1890, or an increase of 90 per 
cent. in the decade. The total power used in manufactures was 
developed as follows: Steam engines, 8,742,416 korse-power, or 
77-4 per cent.; water wheels, 1,727,258 horse-power, or 15-3 per 
cent.; electric motors, 311,016 horse-power, or 2-7 per cent.; gas 
and gasoline engines, 143,850 horse-power, or 1-3 per cent.; other 
forms of mechanical power, 54,490 horse-power, or 0-5 per cent. 
In addition to the above power, which was generated by the estab- 
lishments using it, rented power was used to the extent of 321,051 
horse-power, or 2-8 per cant, of the totai. Of this rented power, 
183,682 horse-power was electric. The use of electricity for light- 
ing and railway or traction purposes has developed enormously and 
has resulted in the utilisation of power in an entirely new field to 
an extent that exceeds the total amount of power used in many of 
the larger manufacturing industries. During 1900 there were over 
1200 electric railways in operation, and thin power plants aggre- 
gated over 1,000,000 horse-power. There were over 3300 central 
stations distributing electric current for light and power, and the 
steam power used to generate the current was more than 
1,500,000 horse-power. One company alone in New York operates 
several statious aggregating 250,000 horse-power. Independent 
isolated electric points furnishing light and power for hotels, stores, 
office buildings, &c., represent some 100,000 horse-power. The 
modern office building, often housing a population equal to that of 
a small town, requires considerable power. One sixteen-storey 
building with 560 offices has a plant representing about 1000 horse- 
power for engines and pumrs. ‘These large engines drive dynamos, 
four small engines drive ventilating fans, and the hydraulic lifts 
require five pumps of 40 to 150 horse-power. The average power 
of 169,000 manufacturing establishments was 66-7 horse-power. 








ALMANACS, DIARIES, &c. 


KELLY’s Directory of Engineers and the list of members of the 
Institution of Engineers and Shipbuilders in Scotland. 

We have received a handy little pocket diary from the Campbell 
Gas Engine Company, Limited, of Halifax. It has eight days to 
an opening, and contains an accident policy for £500. 

Amongst the latest batch of these annual publications is a 
pocket diary for 1903 from the British Steam Specialities, Limited, 
Leicester. At the end of this handy diary is an abridged list of 
a number of the leading engineering specialties, the prices of 
which conform with this firm’s general catalogues, and are subject 
to the same discounts, 

From Dorman, Long and Company, Limited, we have also 
received a nicely-bound pocket diary, in which the compilers have 
thoughtfully included some acceptable information for engineers. 

Among wall calendars which have recently come to hand are one 
from the London Drawing and Tracing Office, 98, Gray’s Inn- 
road, London, bearing a clever figure design after the modern 
school, and a monthly tear-off calendar from Mr. E. Arnold 
Pochin, Pendleton, Manchester, on which are also given some 
useful data regarding toothed gearing. 

The Glacier Anti-Friction Metal Company, Limited, Queen 
Victoria-street, London, has produced a large monthly tear-off 
cs ai in which the figures are remarkably large and easily 
read, 

Waterlow Brothers and Layton’s, Architects’, Surveyors’, and 
Auctioneers’ Diary and Almanac for 1903, containing a calendar 
for the year has come to hand. Beyond the fact that it 
has increased somewhat in bulk, this excellent work contains 
no striking new features. It would be difficult to suggest 
in which direction it could be materially improved. The Kk 
is substantially bound, the diary is copious, and the informa- 
tion contained within its pages must one the book an essential 
part of the architect's outfit. 








CATALOGUES. 


THOMAS PaRKER, Limited, Wolverhampton. Catalogue of con- 
tinuous current motors.—lIllustrations are given showing some of 
the applications of this type of motor. 

LAHMEYER ELEcTRICAL ComPaANy, Limited, 109-111, New 
Oxford-street, London, W.C.—Pamphlet dealing with high-speed 
multi-phase and alternating current machines, 

GEORGE Swirt, Claremont Ironworks, Halifax. Supplement and 
catalogue of machine tools.—The catalogue includes drilling 
machines, boring and facing machines, geared slotting, planing, 
and surfacing tools. 

Messrs. RoBERT W. BLACKWELL AND Co., Limited, have sent 
us a most handy pocket-book and pencil, the book itself consisting 
entirely of accurately drawing squared paper in th inch divisions. 
There are also pockets for s, stamps, &c. 

ELECTRICAL PowER STORAGE CoMPaANy, Limited, Great Win- 
chester-street, London, E.C. _New—1903—edition of general 
catalogue.—We see that the ‘‘K” type of cells has been removed 
from the list, ite place having been taken by the ‘“‘ WS” type, 





durable, and economical under very severe conditions of service, 


which is more durable, Other new types are illustrated. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespontent.) 

THE outlook has somewhat improved, and a more hopeful feeling 

prevails both in finished iron and also in pig iron circles, and this 

was reflected on ‘Change in Birmingham to-day, Thursday, 

Purchases of crude material are more frequent, and although prices 

do not show greater strength, yet more metal is changing hands, 

Some concessions have, however, to be made by sellers in nearly al] 

descriptions of pig iron, 

In the manufactured iron trade demand for galvanised sheets is 
well maintained, and shipping orders are heavy, but there is a 

‘ood deal of competition from Wales, Lancashire, and also from 
rmany and Belgium. The average price remains about £11 10s., 
delivered Liverpool. Satisfaction is expressed at the improvement 

in the year’s shipping trade from 250,285 tons in 1901, to 331,272 

tons in 1902, the corresponding augmentation in value being from 

£3,192,850 to £4,132,903. The trade with South Africa increased 
during the year from 30,019 tons to 58,721 tons, and in value from 
£358,353 to £680,676. Other increases for the year are as follows: 

India, from 51,180 tons to 64,667 tons, and from £585,903 to 

£729,935; Australia, from 48,932 tons to 54,666 tons, and from 

£729,917 to £776,993 ; New Zealand, from 8716 tons to 17,877 tons, 

and from £125,828 to £249,107 ; Canada, from 7418 tons to 12,830 

tons, and from £113,015 to £192,432. 

Marked bars are still quoted £8 10s, as the basis price, no altera- 
tion having been made at the recent quarterly meeting. Cable 
and the engineering descriptions are in improved demand. It had 
been thought that the association figure of £6 15s, for unmarked 
bars would have been reduced at the Frain meeting, but this 
was not done, the members apparently thinking it best to leave the 
market to right itself, At present the above figure is little more 
than nominal. Some sorts command £6 10s., whilst others can be 
had at £6 7s, 6d. or even £6 5s. Plain sheets are in moderate 
demand at—singles, £7 7s. 6d. to £7 12s, 6d.; doubles, £7 10s. to 
£7 15s.; trebles, £8 2s, 6d. to £8 7s. 6d. Angles are quoted £7 to 
£7 10s.; hoops, £7 5s, to £7 10s ; railroad and rivet iron also £7 5s, 
to £7 10s.; and gas strip, £6 15s. for large lots to £6 17s. 6d. for 
small lots; these quotations representing a reduction of 2s, 6d, 
upon a fortnight or three weeks ago, 

Engineers are proving very satisfactory customers of steel firms 
just now. Newsupplies have been arranged for for engineering 
purposes, and prices are rather better from steel makers’ stand- 
point than recently, Bessemer billets are quoted £4 lds. to 
£4 17s. 6d.; Siemens sorts, £4 15s. to £5; and mild steel bars, 
£6 10s. to£7. The position of Midland steelmakers is improved 
by the action of continental firms; for the German and Belgian 
steel producers have withdrawn previous quotations, and are only 
quoting subject to prices that may te ruling at the date of contract. 
Contracts forforward delivery of continental steel into this district 
are 2s, 6d. advanced upon recent quotations for billets, and as much 
as 5s., and even 7s. 6d. for bars and plates, and this gives Stafford- 
shire material a much better chance. The withdrawal of subsidies 
hitherto paid to continental producers upon steel exported to Great 
Britain and to the British Colonies is understood to be one of the 
chief causes of the increased prices asked by Midland agents of 
continental houses. Local steel makers are still very much handi- 
capped by what they hold to be excessive shipping freights and rail- 
way rates ; nor can this be wondered at in face of the assertion that 
steel can be delivered by sea and rail to the Midlands from Ant- 
werp and Bremen at 13s. 6d. a ton, whereas the English railway 
companies charge 12s. 6d. a ton for delivery from Birmingham to 
London, and about 30s. per ton from Birmingham to Belgian and 
other continental ports. 

A rather better demand has been Sa om during the week 
for tinned sheets made in South Staffordshire, East Worcester- 
shire, and Shropshire, for cg Yer we purposes, consequent 
upon the reduction of £1 per ton decided upon at the quarterly 


meeting, on the 8th inst., y Ad Tinned Sheet Association. The 


new prices are :—Singles, per ton; doubles, £27 10s.; and 
lattens, £30. Ordinary tin-plates are quoted 20s. per cwt. for best 
coke finish, and 25s. per cwt. for best charcoal finish, at Midland 
works, 

The demand for wheels and axles in this district continues 
decidedly good. Indeed, business with Australia and New Zealand 
has been better during the past twelve months than for five years 
past, and the Cape and India have also been good buyers. Under 
these circumstances the Axletree Makers’ Association—whose 
President is Mr. Jabez Lones—have decided to ‘let well alone” by 
maintaining the existing discounts. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Maanchester,—Although as regards requirements for actual con- 
sumption there is perhaps no appreciable increase, buying in 
iron is going on more freely, and considerable sales are reported to 
have been put through during the last few days. The tion 
seems to be that the fall in prices towards the close of the year 
has brought them down to what producers would term the “ rock 
bottom,” and as there is little probability of any appreciable 
~eduction in the cost of production, either as is wages, fuel, 
or raw material, usere of pig iron are apparently becoming more 
convinced, as I intimated in my last week's notes, that at present 
at least prices are not likely to recede further to any material 
extent. Consequently there is less hesitation about covering 
requirements, and although buying is still conducted cautiously, 
orders for larger quantities are being placed, and business is not 
so much of the mere hand-to-mouth character that it has been of 
late. The continued steadying in prices, and the withdrawal of 
the very low-cut quotations from the market, also tend to bring 
forward buyers, and altogether there is a more satisfactory sort of 
business doing than for some time past. 

There was a moderately active iron market at Manchester on 
Tuesday, and a generally strong tone. Pig iron makers were 
mostly firm at their full rates ; but except a hardening in Middles- 
brough, there was no quotable advance. For No. 3 foundry 
Lancashire makers’ prices remain at about 57s., less 24, delivered 
Manchester. : ; 

Lincolnshire makers are exceedingly firm at 50s. 6d. net as their 
minimum, with ee 5 a a trifle higher and ranging, 
according to brand, from 56s. 6d. up to 57s. 6d. per ton net 
delivered Manchester. In forge qualities there is also less cutting 
from outside quarters, with moderate sales reported, and makers 

rices are strong at about 51s. less 24 Lancashire, 50s, 2d. net 
Fimeataataen, and 50s. 6d. net Derbyshire delivered Warrington. 

For good-named brands of Middlesbrough makers have stiffened 
slightly upon last week’s prices, and average quotations are about 
45s. 4d, to 45s. 7d., with, however, merchants still sellers for forward 


delivery at 6d. to 9d. under these , 
Scotch iron remains about pe ge late rates, and delivered 
Manchester docks Eglinton is quoted about 59s. to 59s. 6d.; Glen- 
garnock, 61s. to 61s, 6d., and Gartsherrie, 62s. to 62s. 6d. net. 
In finished iron only an indifferent sort of business continues tho 
report generally, but as makers are little more than seeing their 
own back at present prices, and with the tendency to stiffen in 
raw material, there is perhaps somewhat more firmness In ager 
to late rates. Delivered Manchester, Lancashire bars are sti 
quoted at £6 7s. 6d. to £6 10s., with North Staffordshire £6 12s, 6d. 
to £6 15s. per ton. For sheets quotations remain nominally about 
£8 5s. delivered Manchester, but large buyers have been able to 
put through business at under this figure. Hoops remain at the 
association basis of £7 2s. 6d. random to £7 7s. 6d. special cut 
le delivered Manchester, and 2s, 6d. less for shipment. 





e position in the steel trade remains without change of any 





ey ee ey ee ge ee ee eee ee ee 


eon otc Oo. & uo ot OO oe oe oe ee 


e@ aoe @ & oS mm met om & a 


= © ao ew ees mee ee. 


oe m~— ne Yr = 


—ar es OO DD eS 


= 





Jan. 16, 1903 





THE ENGINEER 


77 








moment, except that perhaps here and there inquiries in small 
quantities have been coming forward rather more freely during the 
last week or 80, ‘ ; 

A moderate demand is reported for hematites, with makers 
quoting for No. 3 foundry qualities about 67s. to 68s, net delivered 
Manchester. In the open market, however, there are quotations 
for quantities in some of the lower class brands, and for forward 
delivery at about a couple of shillings per ton below these figures. 

For local made billets £4 15s. net delivered Manchester remains 
the general quotation, with German billets not competing quite so 
keenly, and now quoted about £4 6s. up to £4 7s. 6d, delivered 
here. Steel bars range from £6 5s. to £6 10s., with £6 12s. 6d. us 
a special quotation for some brands, Common steel plates, £6 to 

6 2s, 6d. and the association basis for boiler-plate specifications 
remaining at £7 12s, 6d., less 24 Manchester, with, however, 
makers outside the association quoting in some cases £7 2s. 6d. 
delivered in the Manchester district. 

Following the strong upward move in copper, there has been a 
general advance of 4d. per pound in the list rates for all descriptions 
of manufactured metal goods, the basis for delivery in the Manchester 
district being now: Solid drawn brass boiler tubes, 64d.; solid drawn 
brass surface condenser tubes, iid; solid drawn copper tubes, 84d.; 
brazed copper gas and steam tubes, 8}d.; brazed brass tubes, 8}d.; 
rolled brass, 64d.; common brass wire, 64d.; best brass wire, /d.; 
copper wire, 84d. Business continues, however, from hand to 
mouth, consumers covering only their immediate requirements. 

As operations in the engineering trade settle down again with 
the turn of the year after the holidays and stock-takings there 
would seem generally to be a disposition to take a somewhat more 
hopeful view as to the future. ixcept, however, in one or two 
branches, such as locomotive building and electrical engineering, 
to which I have previously made reference, there is not as yet_any 
really tangible evidence of improvement, and for the most part 
establishments continue only indifferently off for work. 

In the monthly report of the Amalgamated Society of Engineers, 
issued during the past week, it is stated that the year closed with 
a members of 93,228, as compared with a membership of 90,943 
at the close of 1901. Upon the membership for November there 
was, however, a reduction of 24; the number on sick benefit was 
2375, as against 2242; on superannuation 4326, as against 4225 ; 
and on donation or out-of-work benefit 5369, as against 4173 for 
November. 

The report of the organising delegate for the Manchester dis- 
trict states that in some centres of the division trade has slightly 
improved during the past month, and the prospects are better than 
for some time past. With regard to the questions at issue with 
the British Westinghouse Company in connection with the pay- 
ment for overtime and night shifts, the delegate confirms pretty 
much what was stated in my last notes, and reports that negotia- 
tions have bean opened up, which are calculated to bring about an 
early settlement of the matter, the management of the British 
Westinghouse Company not only expressing their willingness to 
concede terms on the basis of the Manchester circular if these are 
insisted upon, but further express a desire to give the members of 
the Association, if anything, something better. With regard to 
the Liverpool and surrounding districts, it is reported that there is 
nothing very serious to complain about, considering the gloomy 
outlook two or three months ago ; indeed, it was gratifying to find 
they were holding their own so well in places such as Blackburn, 
Bolton, Bury, Oldham, Rochdale, Warrington, Wigan, and other 
towns of Lancashire, where the cotton industry predominates, and 
it was particularly fortunate that the firm of Yates and Thom, 
Blackburn, had been able to secure some important orders in con- 
nection with electrical enterprises. 

Mr. L. H. Lewis, manager of the Manchester Corporation 
Hydraulic Power Supply, has devised a plan for utilising the 

hydraulic power for securing greater pressure on the ordinary | 
water supply when used for extinguishing fires. The plan he 
proposes is very simple, and consists in fixing under the footpaths, 
at regular distances, forty hydraulic injector hydrants. These 
will be marked by an iron door let into the level of the footpath, 
and connected with the water main and with the hydraulic main. 


working on the day shift. Steel rails are in very good demand, 
and there is every prospect of a large business beh done duri 
the year, The inquiry is good on home, colonial, and genera 
foreign account, and there is every prospect that, while the home 
demand will be maintained, there will be a growth in the business 
doing with the Colonies and with foreign countries. In this trade 
continental makers are sharing to a large extent, but it is evident, 
so long as American makers have, as at present, plenty to engage 
their attention, there will be as much work in the market as will 
find makers plenty to do for a long time to come. Prices are 
oy at £5 10s. per ton. Other branches of the stee] trade are 
usy. 

Shipbuilders and marine engineers are likely to be very busy 
shortly, as it is practically assured that Vickers, Sons and im 
will get an order for one of the Cunarders. They are at present 
employed mostly on Admiralty work. The rumour that was 
circulated largely in the week that Vickers, Sons and Maxim con- 
template removing their Erith works to Barrow is contradicted. 
The Chilian battleship Libertad, built at Barrow, was launched 
from Vickers’ yard on Thursday. 

The shipments of iron last week from this distric: represents 
5103 tons and steel 4082 tons, as compared with 6263 tons of iron 
and 4513 tons of steel, a decline in iron of 1160 tons, and in steel 
a decrease of 431 tons. The shipments of iron this year represent 
17,453 tons and steel 22,307 tons, as compared with 16,048 tons of 
iron and 23,771 tons of steel, an increase in iron of 1405 tons, and 
in steel a decline of 1464 tons. 

Coal and coke are quiet, and the demand does not show any 
evidence of expansion, Prices are easy. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Brisk business is being done in house coal, the sharp frost which 
set in last Saturday having accentuated the demand both on 
pen ey and general account, There is also rather more than 
usual being done in steam coal, although South Yorkshire colliery 
owners are not quite so brisk as their neighbours of West York- 
shire. Denaby and Cadeby Main are still absent from the list of 
collieries contributing to the North Sea export trade, but an early 
resuinption of work is expected to bring these extensive collieries 
into the list very soon, The contract price at the pit is 9s. per 
ton, while supplies obtained in the open market realise 1s. per ton 
more. Generally, the pits are working well, full time being the 
rule at the majority of the collieries, 

There is an active demand for coke, more particularly for 
smelting purposes, the bulk of these supplies going to the Midland 
iron districts. Best washed coke is readily saleable at 14s. and 
14s. 6d. per ton ; best unwashed, 12s. to 13s. per ton. There is 
very little trade done in small coal, which fetches poor prices, with 
a dull demand. 

The evictions at Denaby, commenced on the 6th and 7th instant, 
were continued and completed during the week, with the exception 
of several families where sickness prevails, The business has 
been a very painful one, yet there never has been anything of 
the kind which has been carried out with more consideration 
and thought for those who have had to leave their homes. The 
colliery company has been patient during the prolonged stop- 
page caused by the strike; it has made use of every availatie 
means to bring its workmen to reasonable courses, and when the 
worst came to the worst it has shown, as everybody expected it 
would, the utmost consideration for the misguided and unfortunate 
people. The miners themselves behaved remarkably well. 

There is no perceptible change in the call for iron and steel, and 
as yet few signs are perceptible to give definite indication of what 
the first month of the new year is going to bring. In railway 
material there is a better feeling. An improvement was noticed 
towards the end of the year, more particularly with regard to 
wagons and carriages. That improvement has been maintained, 
and ae pro are looked upon as better. Considerable orders 





When occasion arises the simple turning of a tap will supply the 
fireman's hose pipe with a mixture of high-pressure water and | 
ordinary water, This mixture, it is stated, will be capable of pro- | 
ducing any pressure required in the extinction of fires, even if | 
there be little or no pressure in the ordinary mains, and the 
hydraulically-charged jet, it is added, would be as effective at a 
height of 100ft. as at a height of 20ft. Another ——— of this 
system is that firms who have hydraulic supply on their own 
premises can, at a trifling cost, have automatic injectors placed 
inside their buildings, and in case of fire a high-pressure water 
supply could be secured in every room by the jr aad turning of a 


tap. 

The position generally throughout the coal trade of this district 
may be reported as satisfactory. Although there is, perhaps, no 
actual pressure of demand, collieries are being kept on full time, 
and al] that is raised is moving away freely at full current rates, | 
with a hardening in some descriptions of fuel where prices a short | 
time back were being cut low. Pits just now are very busy with 
house-fire coal orders. There are, however, fairly ample supplies, 
and prices are not more than firm at the list basis rates. Re- 
quirements for steam and forge coals remain much as reported of 
late, and until there is some appreciable improvement in the iron 
trades and other large coal-using industries not more than a 
moderate demand can be looked for. The lower qualities of round 
coal are, however, at opener being drawn upon for house-fire 
purposes, and collieries have no surplus, so that they are enabled 
ben on firmly to late rates, averaging 8s. 6d. to 9s. per ton at 

e pit. 

The larger production of slack consequent upon the increased 
quantity of round coal now being screened for house-fire purposes 
has no appreciable effect upon the stronger position which has 
recently been so noticeable a feature in the engine fuel trade. All 
the slack that collieries can produce is meeting with a ready sale, 
any surplus not taken off for inland requirements meeting with a 
ready market for shipment. This stronger position in slack is 
bringing forward inquiries for contracts which might otherwise 
have been held in abeyance, and although collieries are not able to 
get the rates that were ruling at the commencement of last year, 
they are securing better prices than seemed probable a <onth or 
so back, At the pit mere common slack is quoted 4s. 6d. to4s. 9d.; 
medium, 5s. 6d. to 6s.; and best, 6s. 6d. to 7s. per ton. 

A fairly brisk business is reported for shipment, both in steam 
qualities of common round coal and in slack, the latter class of 
fuel being still shipped in considerable quantities to the United 
States, and there is a very general hardening in prices. Steam 
coals are stiffening up to recent maximum quotations, and for slack 
6d. to 1s, per ton above the low figures taken a few weeks back is 
being got. Delivered Mersey ports good steam coal is quoted 11s, 
to lls, 6d., and slack from 68. to 7s. per ton. 

Barrow.—The demand for hematite pig iron remains steady, and 
makers, generally speaking, are well off for orders, and especially 
so those who have stevl works as well as blast furnaces. Savon 
however, who produce metal for the open market are well placed, 
and are likely to maintain, if not increase, their present rate of 
output, They have 34 furnaces in blast, comparing with 37 in the 
corresponding week of last year. Stocks of warrant iron have been 
reduced during the week by 1010 tons, and now stand at 23,763 
tons, fe 540 tons of a decrease since December 25th last. the 
date on which the statistical year closed. Makers still quote Nos. 
1, 2, and 8 Bessemer iron at 59s. 6d. per ton net f.0.b., and warrant 
iron sellers are at 58s. 9d. net cash, buyers 2d. less. 

{ron ore is steadily in demand, and all the produce from native 
mines is readily bought up at 11s. 6d. to 12s. per ton net at mines, 
Spanish sorts realising 15s, 6d. net at West Coast ports. 

The steel trade is brisk in almost all departments, but there is 
still a quiet tone in ship plates and in shipbuilding material 
fonerally. This will be maintained until a revival in the ship- 
uilding industry takes place. At present the plate mills are only 








have been given out in Glasgow, Manchester, and Leeds for rolli 
stock, including steel wagons, which areintended for India and South 
Africa, As a result of these orders, inquiries are being made for 
accessories supplied by Sheffield firms. In some quarters it is 
believed that these steel wagons are the beginning of a new order 
of things in the carrying of goods, and that gradually they will 
supersede the present wooden wagons. That, however, cannot be 
for a considerable time, as the exceptionally large steel wagons 
would require most extensive changes in the docks, sidings, and the 
collieries themselves. Many yearsago the head of a t Sheffield 
firm expressed his belief that wooden sleepers would be superseded 
by steel. He mentioned that as one of the early developments 
the shareholders might look for in the steel trade. His anticipa- 
tions, however, have not yet been realised. Steel wagons are 


| more likely to be generally adopted in the course of time. The 
| receipt of railway material orders for South Africa and India is, 


however, regarded as a good sign, and manufacturers are looking 
forward to largely increased work during the year. 

In the lighter trades of the city, it is too early to ascertain yet 
what the new year is likely to bring. Travellers report that the 
large stocks which were left in the hands of London and provincial 
merchants have not been cleared so rapidly as they expected. 
This accounts, of course, for the orders now being taken not 
reaching any magnitude. 

Foreign trade in cutlery during the closing month of the year 
reached a value of £52,211, which is practically the same as for 
the last month of 1901. The principal market was British South 
Africa, which advanced from a value of £12,484 to £17,436. In 
hardware the value was £122,531, as compared with £120,758 of 
December, 1901. Here, again, the chief market was British 
South Africa, which advanced from £15,442 in December, 1901, to 
£20,605 of the last month of 1902. 

The export trade in unwrought steel has been maintained. The 
value for the closing month of last year was £245,556, as com- 
pared with £177,472 for December, 1901. The increase is attri- 
butable to the abnormal demand of the United States and Canada. 
The trade with the States has increased from £33,324 to £62,538 ; 
with Canada from £7681 to £23,220. Taking the trade for the 
year, the value of British steel sent to the States advanced from 
£344,642 in 1901 to £616,406 in 1902; to Canada from £113,606 to 
£378,923. The increase in pig iron was even more remarkable— 
from £44,282 in 1901 to £504,252 in 1902. 

On the morning of the 13th inst., by a fall of roof at the South 
Drift Pit at Birley Colliery, belonging to the Sheffield Coal Company, 
two lives were lost. Joseph Bolsover, assistant deputy, and 
George Smith, ‘‘ corporal,” were securing the roof, when, without 
the slightest warning, it gave way, burying both of them in the 
débris. Though help was promptly forthcoming, both men must 
have been instantly killed, their bodies, when found, being dread- 
fully mangled, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

AN important improvement must this week be reported in the 
Cleveland pig iron trade, more especially in the demand for the 
higher qualities; buying, indeed, has been somewhat brisk, 
certainly brisker than it has been for the last two months, and 
prices have moved up steadily. The fact is that consumers have of 
late bought so little iron that they were getting rather short, and 
the necessity for arranging for further supplies became rather 
urgent. A considerable number of buyers, both home and foreign, 
have come into the market this week, and quite a buoyant tone 
has been noticeable, business being so much better than traders had 
expected to see it this month. Cleveland warrants have been 


late downward movement—and was at 46s. 44d. cash when this 
year commenced, it has risen this week to as high as 47s. 64d. cash. 
Certainly a rise of 1s, 2d. per ton in the first fortnight of the year 
was not expected even by the most sanguine of those engaged in 
the iron trade. This is giving a more favourable tone to the iron 
trade generally, and is bringing in consumers. 

Makers of Cleveland iron look upon the situation as 
satisfactory. They have booked a good number of orders within 
the last few days, but none are at present coming from the 
United States. ere is a lull in the demand from that quarter, 
and though a fair number of inquiries are received, they are not 
fellomed by actual orders. And, moreover, deliveries have been 
almost suspended to the States this month. In December the 
shipments of pig iron from the Tees to American ports were 
unprecedented, nearly 50,000 tons, but so far this month only a 
single cargo has been sent, the Wilhelmina clearing on Tuesday 
wit tons of Clarence iron for Philadelphia. However, 
traders are expecting arevival in the American demand for Cleve- 
land pig iron, and the scarcity of pig iron there, as well as the 
famine in fuel, afford good grounds for entertaining such a view. 
There is not much chance of an early revival of the German 
demands, for German consumers can purchase on better terms at 
home or in Luxemburg. 

What has tended to strengthen the market this week has been 
the fact that an order has been given out on Australian account 
for 10,000 tons of Cleveland foundry pig iron, to be delivered 
during the current half-year, it is believed, for pipe-fouuding. 
Australia is almost a new market for Cleveland pig iron, as in 

revious years only a few hundred tons have been sent direct— 

t year only 580 tons. But some has been sent indirectly, being 
first forwarded to Baltic ports and there transhipped in timber- 
laden vessels to the Antipodes. There are inquiries from 
Australia for further supplies. 

Last week No. 3 Cleveland G.M.B. pig iron was regularly sold 
at 46s. 9d. per ton for early f.o.b. delivery, and there were some 
sales at 46s. 6d., but nothing so low as these figures has been 
taken this week. Prices have risen in sympathy with the advances 
in Cleveland warrants, and because the demand has improved, 
Nothing below 47s. has been reported this week, and 47s. 3d. has 
been the more general figure both quoted and realised. Makers 
are less disposed to sell at lower prices for forward delivery than 
they accept for prompt. No. 4 foundry has been advanced to 
46s, 6d. per ton. The lower qualities have not gone up in value 
at all, as the supply during the last few weeks has been in excess 
of the requirements, and stocks have been increasing. The 
improved demand is for foundry, and not forge qualities, and thus 
grey forge can still be got at 45s. 3d., mottled at 44s. 9d., and 
white at 44s, 3d. This week Messrs. Wilsons, Pease and Co., 
Limited, at the Tees lronworks, Middlesbrough, have blown in the 
third of their three new fnrnaces, which have been erected to 
replace five old ones, Ordinary Cleveland pig iron is being 
produced, 

A fair business has been done this week in East Coast hematite 
pig iron, but it has brought about no improvement in prices; on the 
contrary, it has failed to prevent a further reduction, and that in 
face of an increasing cost of production. Wages at the furnaces 
have been raised this quarter, as have railway rates for the carriage 
of ironmaking materials, and iron ore and coke have both become 
dearer. Nevertheless the price of mixed numbers, which was last 
week at 55s. 9d. per ton, has been down as low as 55s., a consider- 
able quantity being sold at that, one order being for 9000 tons 
received from a Sheffield firm. But the price has become firmer 
again, and nearly all the makers are quoting 55s. 3d. Rubio ore 
has been put up to 15s, 9d. per ton delivered at wharf on the Tees, 
and it is not likely to be cheaper, seeing that the Spanish mine 
owners have fixed upon lls. per ton as their f.o.b. price at 
Bilbao. 

The exports of pig iron from the Cleveland district this month 
are favourable for January, but be | are much below those of 
December. Up to 14th they reached 36,266 tons, against 47,243 
tons last month, and 33,581 tons in January, 1902. The stock of 
Cleveland pig iron in Connal’s public warrant stores has been raised 
to 125,955 tons, an increase this month of 4296 tons. 

The accountants have officially certified that the average net 
price realised by the ironmasters for the Cleveland No. 3 pig iron 
delivered in the last quarter of 1902 was 49s. 7-39d. per ton, an 
increase of 1s. 6-38d. on the previous quarter. In accordance 
with this return the wages at the blast furnaces in the North of 
or have been raised 2 per cent., to date from January 3rd ; 
apd railway rates for the carriage of ironmaking materials have 
been advanced 1 per cent. For the year the average realised 
price of No. 3 has been 46s. 10-21d., as compared with 47s. 2-13d. 
in 1901, 68s. 1-43d. in 1900, 53s, 0-3d. in 1899, 403. 10-08d. in 
1898, 40s. 0-37d. in 1897, 37s. 6-39d. in 1896, and 35s, 2-94d. in 
1895. Last year’s average quoted rate was 49s. 2d. per ton. 

The Cleveland ironstoae miners have this week been moving on 
the wages question, and their representatives have met the em- 
ployers, who intimated that the utmost they could do was to 
promise to leave the wages unalte for the next three 
months. During the latter half of 1902 the men received better 
terms relatively to the state of the iron market by between 2 and 
3 per cent. than those which the market justified, and the present 
conditions and prospects of the trade did not warrant their doi 
more than maintain wages. This decision is to be communica 

to the miners of the district by the members of the deputation. 
Whether the men will agree to be satisfied with that reply remains 
to be seen. Some two years ago Messrs. Boleckow, Vaughan, and 
Co. proposed to introduce the ratchet drill into their Eston iron- 
stone mines, but the men vigorously protested, alleging that it 
could not be worked without danger to themselves, though it was 
commonly employed in other mines. The agitation was carried 
on against these machine drills for a long time, and several times 
it appeared as if there would be a strike, but ultimately the men 
agreed to try the machines, and now they have taken so kindly to 
them that over 100 are employed. 

The manufactured iron and steel industries are without improve- 
ment, with the exception of the rail trade. Never has the steel- 
plate trade been so bad, and the prospect of a more active state of 
affairs is not good. The Moor Steel Works have been idle since 
the end of October, the Weardale Company have made no steel 
plates for over a year, and Messrs. Bolckow, Vaughan and Co. 
have not seen their way to restart the plate mills at Eston since 
the Christmas holidays. 1t is not improbable that the other plate 
mills will have to be closed. Though orders are so scarce, our 
manufacturers cannot reduce their prices, the lowering of quota- 
tions in Scotland notwithstanding. Messrs. Dorman, Long and 
Co., Limited, have not yet completed the alterations at the 
Britannia Steel Works, Middlesbrough, and these remain closed, 
but they are working the Clarence Steel Works, and this week have 
started the new rolling mills there, at which will be rolled sectional 
steel made from ordi Cleveland pig iron. 

At the Rise Carr Rolling Mills, Darlington, the puddlers have 
struck work because the firm—Sir Theodore Fry and Co., Limited 
—have determined no longer to pay ‘‘level-hand” money. In 
this action the men are contravening the rules of the Board of 
Conciliation. All other firms in the district have discontinued the 
payment of level-hand money, as in the present state of the trade 
it is not necessary. About 150 men are affected. 

The psa outlook is very unsatisfactory, though perhaps 
a shade brighter than it was. Several fair orders for new steamers, 
&c., have been booked within the last week or two. But the 
amount of work received at, the shipyards is far short of that which 
is completed, and how yards are to be busy when so many steamers 
are laid up in our rivers is not easy to see. The situation is bad 
enough, but some of the reports that are in circulation make it 
worse than it really is. One report which has had an extensive 
circulation in the Press represents that there are in Shields Harbour, 
roughly speaking, 230 vessels laid up, including some of exception, 





bought rather freely, and whereas the price dropped to as low a 
figure as 46s 3d. cash on December $0th——the winimum of the 





ally large tonnage. That is “roughly speaking,” and very 
roughly. Where such a number could be put at Shields it would 
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be difficult to make out. There is no denying, however, that there 
are many steamers laid up there, some of them belonging to foreign 
owners. In the Tees more steamers are laid up than has teen 
known for a score of years. 

Yet wages matters continue to interfere with business. The 
shipyard joiners, who have been out ten weeks, are as firm as ever 
in their resistance to the reduction which the employers propose, 
and which is no more than all the other hands at the shipyards 
agreed to without demur. The joiners say that by accepting the 
reduction of 1s. 6d. per week they would be earning lower wages 
than the house joiners. The latter are backing them up, but it is 
expected that the builders will shortly have to bring down the 
wages of their joiners. Some time ago the employers in the ship- 
repairing industry on the North-East Coast claimed a reduction of 
1s. 6d. per week ; but at a conference with the men on Tuesday 
at Newcastle they waived their claim, provided a basis could be 
agreed upon whereby the ship repairers’ wages would rise and fall 
with those of the men employed in the shipbuilding industry. It 
is expected that the general arts of the men will agree to this. 

On Tuesday Sir W. G. Armstrong, Whitworth and Co., at 
Elswick, launched the Constitucion, a first-class battleship for the 
Chilian navy. Her length is 436ft.; breadth, 71ft.; mean draught, 
24ft. Thin. ; and displacement, 11,800 tons. The engines are to be 
of 12,500 indicated horse-power, and steam is to be generated in 
water-tube boilers of the Yarrow type. A speed of 19 knots is 
expected. 

vith respect to the notice of the North-East Coast Engineering 
Employers’ Association for a reduction in the wages of engineers, 
it may be stated that a conference between the repr tatives of 


ordinary quotations for best. Monmouthshire coals are 
in a little better demand, but all other varieties, excepting house 
coal, are quiet. Even house coal, notwithstanding the severity of 
the weather, shows little tendency to improve, a clear proof that 
supply keeps well up to demand. Good coal is now selling from 
16s. In towns an ordinary figure is still 20s. delivered. 

Last week there were some large coal shipments to America, and 
midweek Cardiff despatched 8000. tons to New York and 10,000 tons 
to Boston. So far American business has fallen into the ordinary 
trade current and given nothing like a ‘‘ boom,” as some hopeful 
owners predicted at the strike. 

On Wednesday the protracted discussion between the repre- 
sentatives of owners and colliers was resumed at Cardiff. No one 
expects anything definite fora time. The minimum payment for 
small and house coal to colliers are among the vexed questions, 

Mr, D. A. Thomas, in a letter to a contemporary, states that 
‘*the coalowners are raising fresh issues at the eleventh hour, and 
that while consenting to a conciliation board, they in the same 
breath usurp the function of the board, and seek illogically to 
anticipate it in the exercise of its duties.” He cautions coalowners 
that the men are better organised and more united than has ever 
been the case before, and that ‘‘every man out in South Wales 
will have three men supporting him in the Midlands.” Mr. 
Thomas, however, warns the men that there will be a reduction of 
peg from the present level, and the men must be prepared 

or it. 

Speaking to a coalowner upon the absurd notion which has 
found its way into some of the London bey that the new 

h is simply the sliding-scale disfigured with a new face, he 


14s., bei 





the Amalgamated Society of Engineers and kindred societies and 
the executive of the employers will be held at Newcastle on 
Monday. Meetings of the men have been held in various parts of 
the district, and at these a strong feeling was generally | oR 
against the acceptance of any reduction, on the ground that the 
men have not shared to the full in the advances in prices which 
the employers have obtained. There has been no change in wages 
for four years, when ls, advance was given. Within this period 
employers, it is urged, at two periods realised very high prices. 
The reductions proposed are :—2s. per week off time rates of 30s. 
and over, 1s. 6d. uff time rates of 25s. and over, and ls. under 
25s., with 5 per cent. off piece rates. 

The coal trade is in a generally satisfactory condition, and the 
district is benefiting very considerably by the coal famine in the 
United States. In consequence of this, coal prices are relatively 
better than those which the consumers of it are able to get for 
their produce. Coke has been raised to 16s. per ton for medium 
qualities delivered at the furnaces on Teesside, and it is not so 
readily obtainable, as less is being made ; in fact, with the present 
high price of coal it pays the coalowner to sell it rather than to 
convert it into coke. Best steam coals are strong at lls. 6d., 
seconds at 10s. 3d., and small at 5s. 6d. f.o.b. Best gas coals are 
steady at 9s. 9d. f.o.b. The accountants have certified that the 
net average realised price for Northumberland coal over September, 
October, and November was 7s. 3-65d. per ton, a decrease of 
0-79d. per ton on the previous quarter. No change is to be made 
in wages for the current quarter. The new Durham Coast Rail- 
way is expected to be opened in about two months. It will 
open out a new coalfield, and it is believed that the North- 
Eastern Railway Company will run their Liverpool, Manchester, 
and Leeds expresses over the line to Sunderland and Newcastle, 
instead of over the Wellfield line. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a more cheerful feeling in the iron market, and 
the ts are generally regarded as favourable. This view of 
the situation, it must be confessed, is founded quite as much upon 
the past as upon anything that is known with certainty as to the 
future. The volume of business in 1902 was very large. It was 
expected that it would be larger than usual, but it exceeded all 
expectations. This fact has naturally produced a good effect in 
business circles, and it is hoped that the activity which has been 
experienced may continue. 

be business doing in the iron warrant market has so far been 
on a moderate scale, but prices on the whole have tended upward. 
The business in Scotch warrants has been small, and 53s. 8d. to 
53s. 10d. cash is about the current quotation. There has bean 
more inquiry for Cleveland iron, which has sold from 47s. to 47s. 5d. 
cash, and 47s. 24d. to 47s. 74d. one month. Cumberland hematite 
is quoted from 57s. 9d. to 58s., with little business doing. 

e output of pig iron is again ey full, the works being prac- 
tically all in operation, and the holidays at an end. There are 
40 furnaces making ordinary, and 40 hematite ; the total of 80 
furnaces thus in operation in Scotland comparing with 73 at this 
time last year. 

The prices of makers’ iron are steady. 

The shipments of pig iron from Secttish ports are moderate in 
amount, but fairly eae mg | considering the late holiday 
season, The total quantity despatched has been 4401 tons, 
compared with 5661 in the corresponding week of last year. To 
the United States 950 tons were shipped, Canada 425, India 370, 
Holland 220, South America 30, Australia 150, France 75, 
Germany 13, Belgium 75, China and Japan 200, other countries 
20, the coastwise shipments being 1873, compared with 4427 in 
the corresponding week. 

The demand for America continues, but it is not yet very clear 
what will come out of it. At present the current demand seems 
to be fully equal to the supply, and the stock of pig iron in 
Glasgow warrant stores, already very much reduced, is still being 
drawn upon. 

The demand for Scotch hematite pig iron is again resuming its 
normal condition. Very large entivels of hematite ore took place 
during the holidays. At the present time freights for ore are 
——s and the deliveries appear to be somewhat larger than 
usual. 

The prospects of the malleable iron trade are somewhat 
encouraging. It is reported that some fair orders have been got 
into hand since the holidays, and particularly makers at Coat- 
bridge have booked an order from America for ore — 
machines, which it appears can be executed more satisfactorily an 
cheaper at present here than in the United States. 

There is a rather better outlook in some branches of the engi- 
neering trade, which have shown signs of weakness lately. Marine 
engineers report a few additional orders. The locomotive trade is 
very busy. 

The steel makers have made afairstart, and are looking forward to 
steady employment. In the course of the last few days some 
good shipbuilding orders have been reported, for which a good 
deal of steel will be required. 

The coal trade has been very active in the household branch, 
owing to the extremely cold weather, and prices are firm. Manu- 
facturing consumers are now taking almost full supplies. The 
shipments are necessarily rather less, owing to the recent holidays 
The aggregate quantity despatched from Scottish ports is 122,850 
tons, compared with 127,846 in the preceding week, and 185,265 
in the corresponding week of last year. There isno change in the 
shipping price of coal. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 
STEAM coal continues quiet, particularly the large ; small steam, 
consequent upon increased demand, for which buyers in America 


figure, has stiffened of late. The depression in large steam is 
shown by the prices now prevailing, 14s, 3d., and in some cases 


said that the scale was doomed from the hour of the Welsh miners 
joining the National Federation, and that to revive it is an impos- 
sibility. The colliers are grateful for the great benefits conferred, 
but would be powerless in their united state to return to the old 
arrangement. 

One notable feature of Mr. D. A. Thomas’ letter is the liberal 
manner in which he administers cautions, now to colliers, and then 
coalowners, One of these is well worthy of reproduction. 
‘* Prices,” he tells the colliers, ‘‘ must not be taken in the measure 
of profits. A selling price of, say 14s., on a rising market, yields a 
very different profit to the same price on a falling one, and for this 
reason—the cost of production follows age up and down. Price 
has the start in both cases ; consequently what tells in favour of 
the margin for profit on a rising market, has the opposite effect on 
the down grade.” He adds a fact of general importance :—‘‘ I 
have little doubt there are many collieries in South Wales to-day 
where the margin for profit has disappeared, though the price 
even yet is somuch above the average, whether taken over ten 
years or a longer period.” A leading coalowner, speaking to me 
this week about the margin of profit, remarked that in most cases 
it was very small indeed. In the matter of Plymouth collieries the 
reduction of assessment is, of course, a relief, but is it sufficient to 
encourage constant expenditure of capital ! 

Dock enterprise is on the increase. At Milford a strong effort 
is to be made for the construction of adry dock at Pembroke Yard 
sufficiently large to enable the largest war vessels to be docked. The 
Swansea harbour meeting on Monday gave indications of a continu- 
ance of spirited movements, the returns of the year justifying these. 
One of the recommendations of the Executive Committee was the 
extension of the half-tide basia of the South Dock, giving 580ft. 
additional dock accommodation. ‘lhe contract has been secured 
by Gradwell and Co., Barrow-in-Furness. The revenue of the har- 
bour for the last year was £17,211, the largest on record ; and the 
last month business indicated an increase of 10 per cent. in imports 
and 8 per cent. in exports. One item for the year loomed large. 
This was the shipment during the year of 271,839 tons of tin- 

late. 

The settlement of the Llanelly dock question, which has been 
submitted to arbitration, is expected to be decided next week. 
Well-based hopes are held of the future of this district both in coal 
and tin-plate. Barry docks continue progressive, and are stated 
to have shipped nine million tons last year. Cardiff shipments to 
Alexandria now greatly exceed both Newcastle and Scotland. 

As I anticipated, the exports of rails have been large, Newport 
having been principally the despatching port to Madras, Calcutta, 
and mbay. Newport also has continued its shipments of 
galvanised iron to Natal, and sent this week an important consign- 
ment to Glasgow. There has been no abatement in vigour at 
Ebbw Vale, last week it imported large shipments of ore from 
Almeria and Rio Marina, and this week nearly 4000 tons came from 
Bilbao and Castro Alen ; two large shipments from Bilbao going to 
Dowlais. 

The week bas witnessed quite a revival in imports of German 
steel both to Newport and Swansea ; they now take a more varied 
character—steel sheet bars, ingots, crop ends, flat billets, blooms, 
wire rods, and pig iron. The destination of nearly all is to the 
tin-plate works, one consignment of blooms going to the Mannesmann 
Tube Works. Midweek a fine cargo of rails, about 4000 tons, was 
sent from Cardiff to Kurrachee. 

I hear that a strike is threatened in the 
Swansea. There is little doubt, as evid y 
trade is slack, and notices have been issued calling for a 10 per 
cent. reduction. This the men, at a meeting on Saturday, Pah 
to refuse, and when the notices mature pogo end of the week a 
strike appears likely. In face of the competition now at all ports, 
the local workmen are thought to be ill pe oy 

The improvement in our trading relations with South Africa is 
being shown by a distinct hardening of freights at Cardiff. There 
are again rumours in the air with regard to the migration of other 
industries from the Midlands to Newport. The success of Lysaghts 
is constantly brought forward, and I hear that 500 additional 
workmen have been put on lately. 

With the improvement in the weather the rather quiet con- 
dition of various industries may be expected toimprove. Tonnage 
delays are answerable for some inactivity. With reference to new 
— the largest shipment yet left Swansea for China last 
week. 

The copper and chemical industries are all busy. 
circles and black plates are in demand, 


patent fuel trade at 
d by shi ts, that 





In tin-plate, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


FORTUNATELY, little was expected of the new year with regard 
to improvements in the condition of the iron trade, else makers 
and consumers would have every cause to be disappointed, for the 
market all round remains dull, and shows unaltered the 
aa, coms of previous weeks. 

he reports from Silesia are particularly unsatisfactory, inquiry 
in the various departments of the iron and steel industry having, 
on the whole, decreased since last week. 

From Rheinland-Westphalia a somewhat better account was 
given, at least so far as pig iron is concerned, pretty heavy orders 
in basic and in other sorts of pig iron having been placed. In the 
manufactured iron department a slightly improving tone could be 
felt in bars and also in heavy plates, while drawn wire is still very 
languid. At the foundries and machine shops orders continue to 
come in very slowly. 

Berlin dealers have resolved to raise the prices for wire nails 
0-25 per 100 kilos. from January Ist. 

Material changes have not occurred in the German coal trade, 
only dry sorts are far less animated now than before Christmas. 
The position of the coke market remains satisfactory. The three 
large Upper Silesian collieries, Emma, Anna, and Johann Jakob 
pit, which yielded 370,000 t. in 1901, have recently been united in 
a joint stock company, their chief proprietors having hitherto been 
the well-known coal firm of Emanuel Friedlaender and Co, 

Business transactions have been a little more lively in some 





departments of the Austro-Hungarian iron industry, especially 


in bars and in girders ; several sales were effected, which, tho 
not heavy, will keep the mills in occupation for some time, The 
machine and wagon department, weakly engaged for the present 

is expected to be very well employed when the Government orders 
that are holding out have been placed. 

In answer to a memorial that had been presented, stating the 
recarious condition of the iron industries, the Austrian Minister 
resident has sent a note to the presidency of the Union of Iron 

and Metal Industries, saying that the railway administration 
intends to give out contracts worth 80 million crowns, in order 
to secure employment to the iron industries for several years, from 
1903 to 1905. Other departments likewise intend giving out orders 
that would be worth several million crowns. 

Demand for coal is very limited in Austria-Hungary. 

It is reported from Bozen in Tyrol that a miner, who had recently 
returned from America, discovered layers of pit coal which appear 
to extend all over the Maimaberg, in Indicarien, 

Home demand continues very limited on the Belgian iron 
market, but a fairly animated business was done on foreign 
account ; only quite recently 25,000 t. steel rails have been ordered 
for Canada. The Belgian rolling mills have declared their inability 
to reduce quotations further, on account of the high prices for 
raw eateatel and they have even hinted that they would rather 
shut up altogether than go down with their quotations. In spite 
of all that has been asserted to the contrary, an agreement 
appears to have been effected, at a meeting which took place in 
Brussels on the 10th of last month, between the German, French, 
and Belgian girder conventions, on the condition that each con. 
vention has to respect the territories of the two other con. 
ventions, 

An exceptionally firm tendency was perceptible on the Belgian 
coal market, demand being very strong. Nearly the total output 
till end of March h s already been disposed of. 

Belgian foreign .rade, from January to November last year, was 
as follows :—Raw steel, import, 18,346 t., against 11,948 t. in 1901; 
export, 93 t., against 137 t.; blooms, import, 50,994 t., against 
38,865 t.; export, 2 t., against 14 t.; steel wire, import, 22,975 t,, 
against 24,523 t.; export, 7143 t., against 4423 t.; steel girders, 
import, 1444 t., against 1074t.; export, 26,458 t., against 12,349 t,; 
steel rails, import, 995 t., against 656 t.; export, 150,437 t., against 
105,186 t.; steel plates, import, 1998 t., against 2066 t.; export, 


13,189 t., against 11,320 t.; various articles in steel, import, 
5978 t., against 8453 t.; export, 19,860 t., against 12,044 t.; steel 
nails, import, 2 t., against 1 t.; export, 12,131 t., against 9579 t.; 


manufactured steel, import, 1170 t., against 2003 t.; export, 
30,738 t., against 17,535 t.; pig iron, import, 270,144 t., against 
160,302 t.; export, 47,506 t., against 35,620 t.; scrap iron, import, 
49,873 t., against 43,450t.; export, 30,735 t., against 27,771 t.; iron 
bars, import, 1791 t., against 9352 t.; export, 1998 t.; against 3319 t.; 
iron wire, import, 3818 t., against 3849 t.; export, 703t., against 
796 t.; girders, import, 4693 t., against 8776 t.; export, 26,188 t., 
against 7855 t.; iron rails, import, 248 t., against 283 t,; 
export, 622 t., against 3188 t.; plates in iron, import, 5257 t., against 
7785 t.; export, 59,804 t., against 50,479 t.; rolling material, 
import, 1418 t., against 1454 t.; export 19,015 t., against 29,564 t.; 
machines, import, 38,933 t., against 34,436 t.; export, 21,724 t., 
against 30,689 t. 

After the example of the South Russian ironworks the metallurgic 
industries of the Ura) are, according to a Russian paper, organis- 
ing a union of sale for foundry pig, bars, and plates. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SrTgaM coal market firmer, a better supply of tonnage having 

come now. House coal for shipment is quiet, but Midland trade 
is brisk owing to the cold weather, Exports for the week endin, 
January 10th :—Coal: Foreign, 55,117 tons; coastwise, 16, 860 
tons. Imports for the week ending January 13th :—Iron ore, 
17,740 tons; steel bars, and billets, 6345 tons; pig iron, 98 
tons ; manganese ore, 2650 tons; scrap, 316 tons; pitwood, 4920 
loads. 
Coal :—Best steam, 12s. 9d. to 13s.; seconds, 12s. to 12s, 3d,; 
house coal, best, 16s.; dock screenings, 8s.; colliery small, 7s, 
to7s.3d. Pig iron: Scotch warrants, 53s. 9d.; hematite warrants, 
58s. 9d., f.o.b., Cumberland prompt; Middlesbrough, No. 3, 
47s. 6d. Iron ore: Rubio, 14s. a to 15s.; Tafna, 15s. 6d. Steel: 
Rails, heavy sections, £5 10s.; light ditto, £6 10s.; Bessemer 
steel tin-plate bars, £4 10s.; Siemens steel tin-plate bars, 
£4 12s. 6d.; all delivered in the district cash. Tin-plates: Besse- 
mer steel coke, 12s. to 12s. 3d.; Siemens—coke finish—12s. 3d. to 
12s, 6d. Pitwood: 17s. 9d. ex ship. London Exchange tele- 
grams: Copper, £53 7s. 6d.; Straits tin, £128 10s. Freights 
steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


W. F. Dennis anp Co, inform us that they have removed to 
new offices at Albert Buildings, 49, Queen Victoria-street, London, 
E.C, 


Tue Allis-Chalmers Company informs us that it has appointed 
Mr. John W. Young, 160, Dashwood House, General European 
Manager of Allis-Chalmers Company. 

Owinc to the retirement of Mr. David Urquhart, the firm of 
Messrs. Urquhart and Small ceases to exist, but Mr. Miln Small 
will carry on the business alone at the same address, 

THE old-established engineering business carried on by Messrs. 
Carson and Toone at Warminster, Wilts, since 1816, has been sold 
to Mr. John Harrison Turner, of Lewisham, and Mr. George 
Archibald Gray, of Clapham, who will, in partnership, carry on the 
business of ‘‘ Carson and Toone.” 

Tue Thames Ironworks Company has recently completed a twin- 
screw tug for the Portuguese Government of 39 tons, fitted with 
engines of 150 indicated horse-power ; and have in hand a single- 
screw steamer for the War-office of 170 tons, and about fifteen 
lifeboats for the Royal National Lifeboat Institution. 

WE are informed that the business carried on by the late Mr. 
Fred. Bathurst, at 3, Oxford-court, Cannon-street, under the style 
of Armorduct Improved Electric Conduit Company, has been pur- 
chased by Mr. W. Schmahl, of the firm of Atkinson, Schmahl and 
Co., 5, St. Nicholas Buildings, Newcastle-on-Tyne, and the 
administrative offices of the company have been transferred to 
that address, whereas the London offices and stores have been 
removed to 6, Ludgate-broadway, E.C. 

Tue Klein Engineering Company, Limited, of Manchester, 
informs us that it has recently erected and set to work one of its 
accumulator central condensing plants at the Cleveland Steel 
Works of Messrs. Bolckow, Vaughan and Co., Limited, One half 
of the plant is at present in operation, and has given such satisfac- 
tory results that the second half has been ordered. The total 
amount of steam condensed by the complete plant will be 100,0001b. 
per hour. It has also in hand at present several large central 
surface and jet condensing plants for steel works and collieries in 
various parts of the country, besides a large number of orders for 
plants for electric light and power stations. During the last year 
it has received orders for condensing and —*, equipments 
capable of dealing with 525 tons of steam perhour. This company 
claims to be the first English firm to make a speciality of cooling 
towers and central condensing plants, 








A TELEPHONE between London and Brussels. and 
London and Antwerp will be definitely opened at the beginning cf 





April, The tariff is fixed at 8s, for three minutes. 
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AMERICAN NOTES. 
From our own Correspondent.) 
New York, January 7th, 1903, 

Tue great financial interests back of the steel 
industry are more concerned in keeping up good 
business conditions than in holding on to the 
highest prices possible. The wisdom of agreeing 
toa general reduction in tariff duties is being 
considered in influential quarters, The present 
duty on pig iron is 4 dols, per ton ; on structural 
steel, 10 dols. per ton; and on steel rails, 6°72 
dols. per ton. English No, 2 iron can be delivered 
at Atlantic ports at 15 dols. or less, and German 
iron at 16 dols. This material can undersell like 
home products. American quotations are now 
60 to 80 per cent. above the level of five to ten 
years ago. The enormous profits now realised 
are inviting strenuous domestic competition, as 
is seen in the increase of furnace and mill capacity. 
One object the great steel interests have in a 
possible reduction of duties is to make home 
competition that much more difficult. Wages 
here are two to three times greater than in com- 
peting countries. Between these two conditions 
there are dangers to be apprehended. Expand- 
ing capacity is bound to drag prices down to 
somewhere near normal prices, The present 
enormous profits cannot continue. 

The extraordinary demand for structural steel 
is leading to a further expansion of production, 
and the necessities for production have resulted in 
the organisation of a company in Western Penn- 
sylvania to contract for the building of new 
work. The new company will make arrange- 
ments for supplies from mills in the Pittsbarg 
district, and its operations will be conducted all 
over the United States. 

The United States Bureau of Navigation reports 
1262 sail and steam vessels, with a tonnage of 
429,327, were built last year. During 1901 
1322 sail and steam vessels were built with a ton- 
nage of 376,129 tons. 

A new steel wheel works will be erected near 
Pittsburg. It will have an open-hearth steel plant 
of 150 tons daily capacity to supply raw material. 
Railroads are demanding stronger wheels, and 
it is to supply this demand that the new works 
is being erected. 

An advance of 1 dol. per ton has been 
made at Pittshurg on wire and steel products. 
Last week’s coke shipments fell to cars, the 
lowest for many months. The tonnage of the 
Connellsville region for 1902 was the greatest in 
its history. The totals will be near 15,000,000 
tons. 

All Birmingham furnaces report a rush of 
inquiries for pig iron for the latter half of this 
year. The new Gadsden furnace blows in Feb- 
ruary 10th; also one at Rising Dawn about the 
same time. The coal supply from the various 
bituminous coalfields is gradually increasing by 
reason of better railroad shipping facilities. 

The larger engineering plants are now figuring 
on machinery and mechanical equipment for 
large plants, the construction of which is under 
way. Steel makers are greatly elated over the 
locating of a large body of iron ore seventy miles 
from Killarney, on Georgian Bay, and eighteen 
miles from the main line of the Canadian 
Pacific Railroad. Much of it is on the west bank 
of the Vermilion River. If this report is sub- 
stantiated it will open a broader future to the 
independent steel makers and those who con- 
template entering on steel making. Two com- 
san have control of the deposit—the Moose 
Mountain Mining Company and the Hutton 
Mining Company. The absence of fuel will 
prove its drawback, but cheap transportation is 
possible, 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


BENEFICIAL rains have fallen throughout the 
States of Queensland and New South Wales, 
particularly in the most arid districts ; the falls 
have been so copious and general that the drought 
may be considered to be completely broken. 
Strong hopes are now entertained that the grain 
crops will get a partial revival, and that the 
harvest will not be as bad as was expected. The 
recuperative powers of these States are so groat 
that it is surprising how quickly the population 
regain their losses. 

olitical experimenting with the working of 
the Victorian railways is still being carried on in 
all its objectionable. features, as the Press states. 
Mr. Bent has continued to usurp powers as 
Minister for Railways, until he is now actual 
manager of the railways. The Acting Com- 
missioner finds practically that all his time is 
occupied in preparing reports and making 
inquiries, and he has been unanle to offer any 
Fone to the designs of the Minister owing to 
the insecurity of the tenure of his position. ‘tr, 
Bent set«les all administrative details, and is now 
railway autocrat. It is stated that the whole 
service is in a disorganised condition, and the 
smouldering discontent among the men is 
ominous. 
_ The first electric tramway in New Zealand has 
just been installed at Auckland, and officially 
opened by the mayor of that city. The length of 
the track when completed will be 50 miles, but at 
the present time 26 miles are open for traffic. 
The whole of the motors, cars, trucks, and equip- 
ment have been supplied by the Brush Electrical 
meneene Company, and the underground main 
and feeders were supplied by the CallendersCable 
Construction Company. The power plant is also 
of British manufacture. 

The expenditure of the Public Works Depart- 
ment in New South Wales for the year ending 
June 30th last was £4,432, 484, of which £3, 262,537 
was provided from loan funds and £1,169,947 
from consolidated revenue. The largest items of 
expenditure were as follows :—Roads and bridges, 

91,601 ; new railway construction, £733,803 ; 

Darling Harbour(Sydney) resumptions, £493,095 ; 
harbours and rivers, £307 ,642; new tramway con- 
struction, £201,588. 
_ These figures show an increase over the preced- 
ing year of £1,391,039, of which £1,320,061 is from 
loans. The distribution of the expenditure 
was as follows :—Contracts, £747,355; wages, 
£998,649 ; salaries, £175,912; materials and 
incidentals, £2,510,568 ; total, £4,432, 484, 
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Slst December, 1902. 


28 883. CLorcugs for Hosts, U. Horsfall and J. Crow- 
ther, Manchester. 

28,834. Roa:tona Matt and Barry, G. Valentine, 
Dublin. 

28,835. Stocks for Hotprna Horszs, W. J. Wagstaffe, 
Macclesfield. 

28,836. Presses, W. Surmann, Barmen. Germany. 

—, Horst Locking Apparatus, B. D. Healey, 
London. 

ae. Racqvets for Tennis, E. Crosland, Watford, 
Terts. 

28,839. Cuancinc Sautrixes of Looms, J. Wilkinson, 
Burnley. 

28,840. “prwnina Macuinery, R. Tonge and H. Ent- 
wistle, Manchester. 

28,841. Oursipg Szars of Tramcars, J. Darling, Glas- 
gow. 

28 842. Scnew Propeiugrs, A. W. Davidson, Glasgow. 

28,843. Emery Grinpino Macurings, A. A. Tattersall, 
Glasgow. 

28.844. Artiriciat Horizon for Sextants, H. M. 
Bentley, London. 

28.845. Compina Macaines, E. Lee and W. Fisher, 
Bradford. 

28 846. Ourpoor Segara, J. Ellison, Manchester. 

28,847. Horse Coitars, W. H. Joynes and J. H. 
Wright, Wolverhampton. 

28,848. Seconpary Batirertgs, 8S. Cowper-Coles and 
Co., Limited, and 8. Cowper-Coles, London. 

28,849. StaBLE FLoorine, H. Dyer, Croydon. 

28.850. Recorpinc TempeRatorg, J. F. le Page, Man- 
chester. 

28,851 Winpow Fasrengrs, J. H. Edwards, London. 

28,852. Enorne Governors, J. W. and G. J. C. Parker, 
Bradford. 

28.858. Gas-PropucING Apparatus, J. W. and G. J. C. 
Parker, Bradford. 

28,854. Rorary Enorvgs, J. A. MacKenzie, Glasgow. 

28 855. Morrie Kins, H. E. Cliff, Leeds. 

28,856. Woop Pavine Brocks, E. Bagnall, Birming- 
ham. 

28.857. Evecrric Swircaes, H. Pieper, Birmingham. 

28.858. Execrraic Rugostats, H. Pieper, Birmingham. 

28,859. Disptaymnc ArticiEes, D. A. Berry and R. V. 
Stick, Northampton. 

28 860. Gavoz Guiass Firrinas, A. J. Bailey, Man- 
chester. 

28,861. BorrLe-CcLEANING MACHINES, I. van Genechten, 
Manchester. 

28,862. Expansion Civtcu, R. Beresford, Newcastle, 
Staffs. 


28,863. TurRNBUCKLEs for TicuHTgeninc Screws, T. A. 
Hughes, W:lverhampton, 

28,864. Acruatine Saws, R. C. Stilsfried, Charlotten- 
burg, near Berlin. 

28,865. APPLYING a CaPsULE of SgaLinc Wax to Jars, 
A. MacNair, London. 

28,866. The Smoxers’ Cans, L. G. H. Caie, Edinburgh. 

28,867. Moror Cars, H. T. Gillibrand, Manchester. 

28,868. ErecrricaL TramcaR Trouieys, R. H. Rains, 
Bolton. 

28,869. Corn-rrerpD Liquip-mEasuRiING Taps, D. F. 
Mason, Glasgow. 

28,870. Hicu-sPgED NAVIGABLE VrssELs, J. Dickie, 
Glasgow. 

28,871. Torpings, J. Dickie, Glasgow. 

28,872. Loapinac VessEts with Coats, 8. E. Haskin, 
Glasgow. 

28,878. Drvinc Arr for RerrRicERATING PoRposgs, 8. 
E. Haskin, Glasgow. 

28,874. Iscrrasinc CaLoriFic VALUE of COMPRESSED 
Fur.. R. Middleton, Leeds. 

28,875. Worxine of Kiins, A. Schlinemann, Sandy- 
mount, Co. Dublin. 

28,876. Wugets for Roap Vesicigs, A. Chisholm, 
Glasgow. 

28,877. Gas Propucers, G. R. Hislop, Glasgow. 

28,878. Cvcte Suprort and Inriator, J. Urquhart 
and J. G. Fraser, Glasgow. 

28.879. Mortisinc Macuings, A. Robertson, Glasgow. 

28,880. Means for Guipine Sprnninc Macuings, J. Boyd, 


Glasgow. 
28.881. Winprnc AppLiance for Prr Cagzs, R. Fisher, 
Pontypool, Mon. ’ 


28,882. Gas Cooxtna Ranags, Fletcher, Russell and 
Co., Limited, and W. R. and J. Neil, Manchester. 
28,883. Hawp Guarp for Cycie Riprivo, J. A. E. Clark, 
Glasgow. 

28,884. TerminaL Kwons, J. Clark and The Mint, Bir- 
mingham, Limited, Birmingham. 

28,885. CoTtine Mgrat Bars, A. J. Ward and C. Wragg, 
Sheffield. 

28,886. Macutnery for Manuracturine Boots, A, Hill, 
London. 

28.887. Boor Macuingry, A. Hill, London. 

28,888. Tires for WaxEts of Bicycigs, W. H. Barratt, 
London. 

28,889. Watt Boxes, C. Day, London. 

28,890. Compustion of Furt, C. Hohenstein and R. 
Disher, London. 

28,891. AvromaTic CoupLine for VeutciEs, A. V. Roe, 
London. 

3,892. Dryinc Towgts, G. R. Adams, Dundee. 

Brakes for Cycues, J. R. Trigwell London. 

,894. InTteERNAL ComBusTION Eno.ings, M. Pedersen, 

Dursley, Glcucestershire. 

28,895. Compingp Router and Mgasurer, T. Ramsay, 
London. 

28,896. RAILWAY-SIGNALLING Darvick, A. Wyss- 
Baumgartner, London. 

28,897. Topacco Prprs, J. S. Weingott, London. 

28,898. AuromaTic Looms, A. E., A., and G. Walker, 
London. 

28,899. Mepicat Syrinogs, E. Hriss, London. 

28,900. Tos Cir for Cycigs, C. Anderson, London, 

28,901. Exastic MarseriaL, J. Wagner, London. 

28,902. Toorn Brusues, A. Leons, London. 

28,908. Topacco Pipgs, A. F. Staehle, London. 

28,904. Fo_prine Bruss, A. Lens, London. 

28,905. ATracument for Corrs, H. Brown, London. 

28,906. Fastentnc Devices for Braces, H. H. Bee, 
London. 

28,907. Rorary Pumps, J. Brotherston, London. 

28,908. Lockinc Rartway CarriaGE Doors, A. T. 
Hughes, London. 

28,909. Pumps, F. McCulloch, London. 

28,910. Overcoats for Mororine, &c., 8. B. Boyd, 






mdon. 
28,911. Paeparp Gas Mersrs, J. Pinchbeck, London. 
28,912. Roap VreHIcLE Exprosion Motors, J. W. 
Hinchley, London. 
28,918. Virwine the InTeRror of Casxs, J. W. Hinchley, 
London. 
28,914. Recovery of Ammonia, W. Smith and J. W. 
Hinchley, London, 
= Switcugs for Erecrric Crrcurts, H. R. Stuart, 


ndon. 
28,916. ArsusteR for Currs, D. F. MacDonald, 
London. 
28,917. Horse Sxor, J. T. Broach and J. W. Bidgood, 
Kingston-on-Thames. 
28,918. Perroratine Macutngs, P. R. J. Willis.—(H. 
S. Hewston, United States.) 
28,919. StrinczgD Musicat Instruments, R. F. 
Flemmings, Kingston-on-Thames. 
28,920. Retarnine Winpow Sasusgs in Position, D. 
Snell and S. Monk, Kingston-on-Thames. 
28,921. Mgans for BLugrne Water, E. C. Fales, King- 
ston-on-Thames, 
28,922. Hat Fastensr, D. M. Pfautz and A, H. Bryant, 
ingston-on-Thames. ‘ Pi 





L. Mendelsohn, 


mes. 

28,924. Execrricat Inpicator fur Venicizs, C. A. 
Brown and G. Graham, London. 

28,925. Exrractine Zinc from Ores, G. C. Marks.— 
(The Waring Chemical Company, United States.) 

28,926. Firriscs for Vatve Discs, W. Eckford, 


28,928, GAUNTLET, Kingston-on- 


mdon. 
28,927. SuppLyine Liquip Fog. to VeniciEs, H. Brough, 
ndon. 
28,928. AppLiances to Prevent Co.uisions, W. Wingate, 
ndon. 
28,929. Necxtizs, J. H. Baltensberger, London. 
28,980. ConverTiste Setrez Bep, H. Crowther, 
London. 

28,931. Manuracrorg of Paint, G. G M. Bardingham. 
—(Societ Miniere ¢ Fonderie d’ Antimonio, Italy.) 
28.932. OverneaD EvxcrricaL Tramways, H. F. Hill, 

London. 
28 933. Heap Coverinas for the Uss of Motorists, B. 
Birnbaum and Son, Limited, and H. B. Birnbaum, 
mdon. 
28.934. Preventive Rouirnc of Surps’ Bunks, W. A. 
Merralls, London. 
28,985. Markers for PLrayine Waist, J. W. Caldicott, 
London. 
28,936. Construction of Corn Boxes, J. W. Caldicott, 
London. 
28,937. Liquip For. Incanpescent Lamp, A. Poeffel, 


on. 

28,988. MeTHop of Puriryine Merats, W. 8. Simpson, 
on. 

28,939. Supptyinc AxgRratTep Liquips, R. Wright, 


on. 

28,940. Recor, Mecwanism for Smart Arms, J. T. 8. 
Schouboe, London. 

28,941. Desks, A. Mauchain, London. 

28,942. Rotary Morors, A. Primat, London. 

28,948. ExecrricaL Mgasurine Iystruments, R. 
Appleyard, London. 

28,944. LunricaTineG Macuivery, W. H. and R Thomp- 
son, London. 

28,945. Furnace for Gengratine Srgam, W. H. and 
R. Thompson, London. 

28,946. Locomotive Enorvgs, J. Holden and F. V. 
Russell, London. 

28,947. Covers for Tramcans, D. McMillan, London. 

28,948. Discnarcine Iron from Furnaces, A. von 
Kerpely, London. 

28,949. Joints for Pipgs, C. H. Barends and F. G. P. 
Preston, London. 

28,950. SicNaLLING AppaRaTus for Rartways, J. W. 
Mackenzie, London. 

28.951. Exuaustina Arr from Cays, 8. Williams, 
London. 

28,952, Baxu Castors, F. Zabel, London. 

28,958. Governine Moror Apparatus, C. V. Burton 
and W. J. Hartley, London. 

28,954. Coo.ttne and Hzatinc Apparatvs, A. Dumas, 
London. 

28,955. Mawuracturg of Grass, B. Becker, London. 

28,956. Hzppies for Weavine Looms, O. T. Wagner, 


28,957. Tosacco-Loosgnine Macurinr, J. Wojcie- 
chowski, London. 

28,958. Tupg for Conrarnrna Soap, W. H- Milnes, 
London. 


lat January, 1903. 


1. Dvzme Fasrics, G. Caux, London. 

2. PuorocrapHic CaMERA Suvtrers, J. E. Thornton, 
Manchester. 

8. Houpger for TramcaR TickgTs, J. H. McClelland, 
Manchester. 

4. Revotvisc P.Latrorm, W. Terry, Emsworth, 
Hants. 

5. Sreerme Apparatus for Venicigs, H. F. Joel, sen., 
London. 

6. Catcatinc Brraps, &c., F. C. Lynde, Withington, 
Manchester. 

7. Incanpescent Extecrric Sarety Lamps, F. H. Hill, 
London. 

8. Dryrc Susp for Fisu, F. T. Harrington and G. B. 
Hart, Grimsby. 

9. Vacuum Paw for Fisn, F. T. Harrington and G. B. 
Hart, Grimsby. 

10. Suspzwsion of Evecrric Arc Lamps, J. Stevenson, 
jun., Portobello, Edinburgh. 

1l. Ratsinc Weionts, J. Stevenson, jun., Portobello, 
Edinburgh. 

12. Hanpraa, M. H. Hersey, London. 

13. Matca Box Conventencs, I. Morris, Woodsetton, 
Dudley. 

14. Feevixe Sueets in Printine Macurngs, C. Johnson, 
and J. H. Barney, Birmingham. 

15. Brepstgaps, T. A. Appleing, London. 

16. Botrigs, G. Daws, Birmingham. 

17. Wrsepow Sasuus for Banpstayps, J. B. Peace, Man- 
chester. 

18. Woven Drivisc Bettinc, F. Reddaway, Man- 


chester. 

19. Browzine and Dustine Macuings, M. Smith, Man- 
chester. 

£0. Twistixc Frames, &c., J., P., and N. Fraser, 


‘ow. 
21. Bots of Locks, G. Richards, Wolverhampton. 
22. Rive for ABRaTED Water Bott es, T. F. Edgeworth, 
London. 
23. Venticators, A. and M. Summers, Liverpool. 
24. Securine of Tips on BrLiiarp Cuzgs, A. Bennett, 
Ww. 


25. Trottgey Execrric Tramways, G. Hall, Man- 
chester. 

26. Srop Mortons for Sprswmnc Macurinery, M. L. 
Hadden and T. Todd, Huddersfield. 

27. Manuracturs of Razors, F. C. Askham, Sheffield. 

* Cycie Murr, M. A. Andrews and C. Gibbs, Portsea, 

ants. 

29. Kuppirt, E. J. Durham, Leeds. 

30. Taps for Liquips, 8. Hodgkinson, Manchester. 

81. Giazoxe Trves, F. Mountford and F. Mountford 
and Co., Limited, Manchester. 

$32. Mera Hosprra Fursirors, J. B. Hilliard and W. 


M. Campbell, Glasgow. 
38. Means for AgRatina Worts, W. P. Harris, Bir- 
mingham. 


84. Macuwngs for Mrxino, G. E. Arnold and A. F. Petch, 
London. 

85. Prevention of Surprine of Boots, R. Holmes and 
J. Helliwell, Keighley. 

86. Manuracture of Cyanipges, J. Grossman, Man- 
chester. 

87. Timg-REcoRDING Apparatus, T. H. Roberts, 
Liverpool. 

88. Wasainc Macurng, E. Probyn, Pontypool, Mon. 
39. Taste Fountains, W. Coulthard and Chalton 
Manufacturing Company, Limited, Birmingham. 
40. —— for Laprgs’ Buiovusss, H. W. Lake, 

mdon. 

41. Cornice Pox Firttnes, W. A. Rees, London. 

42. Macuinery for Maxine Ciaars, A. E. Hodder, 
London. 

48. Revo_vine Stanps for Cameras, 8S. Anyzewski, 
London. 

44, Motor Veuicuss, A. F. Mulliner, London. 

45. Courtine Rattway Veuicizs, B. C. Simpson, 
London. 

46. Macuing Toots, T. W. Barber, London. 

47. Construction of CURRENT TRansrorMmERs, A. C. 
Heap, Lewisham. 

48. Mretatiic Gianp Packie, C. E. Jeffcock and W. 
H. Yardley, London. 

49. Harness, P. Wilshere and G. Graham, London. 

50. TaBLE Lee Burrer, J. Ingrey and A. P. Eungblut, 


on. 

51. Jacquarps, W. A. Pardoe, W. Stevenson, and J. F. 
Whitehead, London. 

52. Contact ARRANGEMENT for Suips’ Compasses, B. 
Freese, London. 

58. InTgRNAL ComBusTION Enorngs, J. D. Roots and 
The Roots Oil Motor and Motor Car, Limited, 
London. 

54. Burner for Low Fraaq Oy. J.amps, E. Noakes, 
London, . sey . 





55. Tenrgersc Macuiwe Hecxie Poss, A. Loige and 
J. Pyrah, London. 

56. Hay Coiugctors, W. Calwell, London. 

57. Drivisa Mecuayism for Moron Veuntcies, J. 
Budge, A. E. Harris, and The Velox Motor Company, 


58. Propuction of “ALLoys of Ison, J. W. Chenball, 
Londo: 


n. 

59. Savery Razors, P. Beltrame and A. Sforzini, 
London. 

60. Sttencers for Expitosion Exorves, H. Fischer, 
London. 

61. Dywamo Evecrric Macuives, C. A. Parsons, 
London. 

62. Houpgr for Lapixs’ Sarrt, T. G. Sharpe, London. 

63. MecnanicaL Ficures for Taste Games, H. W. 
Plunkett, London. 

64. ConTrRoLigrs for ELECTRICALLY-DRIVEN VEHICLES, 
G. Sparks, London. 

65. WasHina Puotocrapnic Pcates, E. F. Oakshott, 
London. 

66. Pspz Coupiines, T. W. Barber and A. E. Dobbs, 
London. 

67. Easets, C. A. Bird, London. 

68. Srapie, P. J. Pringle, London. 

69. IxcanpEscest LicuTine Burwers, K. Zehnpfund, 
Liverpool. 

70. Evacrro-maGnetic Apparatous, Siemens Brothers 
and Co., Limited, and L. M. G. Ferreira, London. 
71. a erg of Ustre Srgzam in Morors, L. Bollmann, 

tario, . 
72. Manuractore of Hyprocyaxic Acip, J. H. Paul, 


mdon. 

73. Basis for Cagam Onvtments, G. A. B. Terrell, 
London. 

74. Pexsgervine Ecos, C. Caines and The Condensed 
Egg Syndicate, Limited, London. 

75. CgNTRIFUGAL Separators, M. Giittner and R. 
Baeger, London. 

76. Fastentnc Packaczgs, R. Waschitza and M. Gelb- 
haus, London. 

77. StkaM Gewerators, E. Pielcck, London. 

78. NavicaBie Vessets, H. Shoosmith, London. 

79. Cioe Irons, J. Hill, London. 

80. Trppinc Rairtway Tavcss, J. Kahlert, London. 

81. Packers for O1 We ts, R. Stirling, London. 

82. Brypinc Leaves for Pampuiets, 8S. M. Cockburn, 
London. 

+ Se Dustixc Apparatus, C. J. Harvey, 


ms 
84. Apparatus for MgasuRine Gas, A. O. Boistelle, 
Lond 


on. 
85. SHEARING Macuings, K. Auerbach, London. 


2ad January, 1903. 


86. Jawgp Cavucss, C. and G. B. Taylor, Birmingham. 
87. Fotpixe Foortstoots, T. Grant. Brighton. 
ee Packise for Piston-rop:, T. Reading, 


a guna Fitters, C. T. Childers, Kingston-on- 


mes. 
90. Furwaces, A. Muir, Kingston-on-Thames. 
91. Drittisc Macuines, A. A. Koch, Kingston-on- 


Thames. 

92. Drivise Cuars Wuest of Cycizs, M. 8. Kennedy, 
Bedford. 

—— Ecurpsg Wacon Burrzk, H. Askew, Rother- 


m. 

94. CorK-pRAWING Macutwes, A. A. Shaw and W. G. 
Robinson, Blackpvol. 

95. Cazckuse the Movement of Loom Boxes, J. and 
J. W. Shaw, Burnley. 

96. Protsectinc the Toxs of Boots, J. Lyons, 
Ipswich. 

97. Nespiz Looms, E. Sidwell, Coventry. 

98. ELuipricaL Trusszp Lappers, J. A. Potter, Oaker, 
near Matlock. 

a Isrants’ Foop Warmea, A. Hughes, Birming- 

am. 

100. CarpontsaTion of AnimaL SopsTances, O. Rick- 
lefs, Charlottenburg, Germany. 

101. Swine Compination Box, T. M. Naish, Bristol. 

102. Bicycisg, J. Jones, Dundee. 

108. Expiosives, A. M. R.-C. Le Mesurier, London. 

104. Brags for Carts, W. Britain, jun., London. 

105. Direcr- current Dynamo, W. C. Kimber, 
London. 

106. LeaTHER Goons, C. W. Anderson and W. Burrows, 
London. 

107. Curomatoscopr, E. M. and W. J. Druiff, London. 

108. Protector for the Borroms of Trovusgrs, O. Hind- 
marsh and J. G. Forcer, London. 

109. IncanpescentT Gas Mantizs, T. B. Brown, 
Handsworth. 

110. Lusricators, L. C. Wallach and J. Sonveborn, 
London. 

11l. Waeex Rm for Fixove Movasite Tires, H. 
Brown, London. 

112. — Surraces, H. Dale and A. Girod, 

mdon. 

113. Fugit Economier, G. Higham, London. 

114. Horws for Motor Cars, &c., H. Fairbrother, 
London. 

115. Devicz for Usk in Room Corners, J. Morris, 


ndon. 

116. Hotpine WaLkine-sticks in Posrriox, J. Lyons, 
Ipswic 

117. Commutators for PotypHasz CuRRENTS, A. Hey- 

, London. 

118. Fonngis, W. H. Wray and R. H. Canham, 
London. 

119. Vetvets, J. H. Sayer, London. 

120. Roap Moror Veuicies, W. E. Carmont, London. 

121. Evg-cuassgs, F. Plant, London. 

122. Mawuracturg of Carpets, J. Crossley and Sons, 
Limited, and E. Ogden, London. 

123. Recreation Rattways, E. G. Veale and J. Bed- 
dous, London. 

124. Lack-Makinc Macainges, &c., H. Carbonnelle, 
London. 

125. Continuous Spryytnc Macurnss, C. de Rossetti, 
London. 

126. Arracuinc Prevumatic Tregs to Ris, A. 8. Morri- 
son, London. 

127. Froorine, A. G. Bloxam.—(H. EF. Grant and J. G. 
McDowell, United States.) 

128. CoLour Psotocrapny, W. C. South, London. 

129. Resprrators for ProrgecTion against Smoxr, B. 

b, London. 

130. Pweumatic Tires, W. H. Rymer, Liverpool. 

13). Parntinc Macurygs, W. P. Thompson.—(Gebriider 
Tellschow G.m.b.H., Germany.) 

182. ComBingD Tents and Cioaks, H. Dichtl, London. 

133. SopporTinc CHESTNUTS on an OPEN Firg, C. B. 
Smith, London. 

134. TsLEPHONE Systems, I. B. Birnbaum.—(7elephone- 
Fabrik Actiengesellschast vorm. J. Berliner, Germany ) 

135. Steam Tursines, J. Stumpf, London. 

136. Cycres, W. W. Orgill, Birmingham. 

137. Suppry of Fgep-waTeR to Steam Borigrs, R. G. 
Brooke, London. 


3rd January, 1903. 


138. SUBMARINE TRANSPORTATION, A. Davidson, King- 
ston-on-Thames. 

139. VartaBLE Spgrp Gear, L. Stilmant, Kingston-on- 

mes. 

140. CerLine Frre-protector, G. Donohoe, St. Denys, 
Southampton. 

141. Workman’s Can, E. Cooper, Fleet, Hants. 

142. Apvertistnc, R. H. Rains, Bolton. 

143. Maxuwum Demayp Ixpicators, Chamberlain and 
Hookham, Limited, and J. F. Watts, London. 

144. CanproarpD Boxes, J. P. Kelly, Manchester. 

145. MerRy-Go-RounpDs, A. Davidson, Kingston-on- 
Thames. 

146. Preventive Escape of Dust from Furnaces, W. 
J. Newton and R. Diggle, Aecrington. 

147. Rosser Hee Piatss for Boots, E. W. Wooders, 
Manchester. 

ManvracturE of Hinors, 4. H. Gold, Birming- 
ham, F 
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149. Busxs for Corsets, H. Tolley and H. Causer, Bir- 


150. Loom Suurrias, J. Whitaker, Keighley. 

151. Cyotz Stanp and Carrie, W. H. Taylor, Char- 
field, R.S.0., Glos. 

152. DatacHaBLe Ruppskr forSrgamers, W. Cartwright, 
Old Hill, Staffs. 

153. Borers for [xcaNpEScENT LicuTine, F. Hall, 
Manchester. 

154. Batinc Hoops, C. Hoesli, Manchester. 

155. Pgrampuxator, C. Bollé.—(Foerster and Schulze, 
Germany.) 

. Se ExgcrricaL Enercy, J. 8. Raworth, 


m. 

157. TetgpHonic Apparatus, W. E. Heys.—({The 
Hutchison Acoustic Company, United States.) 

158. Szwace DisTRIBuTORs, E T. Howard, Wellington, 


t. 
159. Batis, M. H. Barber and G. H. Larmuth, 
Manchester. 


160. Maxrye Moutpre Pattern Piarss, C. W. Cole- 
man, Manchester. 
161. Bricktavive Macuixg, J. H. Knight, Farnham, 


Surrey. 
16%. Sysrem for Execrric Ramways, F. Mismahl, 
Berlin. 


168. Macutves for Maxine Spoots from Frsrovs Pup, 
W. Fairweather.—(The Aimerican Thread Company, 
United States.) 

164. Enorvgs, L. Hicks, London. 

165. Maxine Couriers, J. Fischer and H. Schneider, 
London. ‘ 

166. Gross Hoxpsrs, J. W. Lea and J. H. Perrins, 


Birming x 

167. Ramway Carriacg Door Lock, 8. R. Parkes, 
Birmingham. 

168. Tings, G. Swindin, Sheffield. 

169. Presses, F. H. Ayres, London. 

170. Lamps, H. D. Hinks, London. 

171. Avromatic PunkaH for Cuarrs, F. W. Hayes, 
London. 

172. Gortr Civns, O. Heeren, London. 

173. Apparatus for GensraTinc Ozonz, R. Burn, 
London. 

174. Controtiine Lirts, J. Richmond and R, F. Carey, 


London. 
175. Promotinc Exectric Discnarcess, A. Williams, 


on. 

176. Apparatus for Coo.tmnc, J. E. Haarmann, 
London. 

177. Cuapiets, C. Gay, London. 

178. Vatve Gear fcr Steam Enoryes, H. Bertram, 


mdon. 

179. Locks, J. S. Bell, London. 

180. VaLvas, W. Simpkin, London. 

181. Packmuxe Furniture, Rotter and Perschitz and 8. 
Arak, London. 

182. ScarF Cup, A. Puller, London. 

183. Excuvgs, W. G. Wilson and Wilson and Pilcher, 
Limited, London. 

184. Org-coNcENTRATING Apparatus, A. 8S. Elmore, 
London. 

185. Rounpazpouts, W. Evans, London. 

186. BRAKE Apparatvs, F. Sadlerand E. T. L. Williams, 


mdon. 
187. TrovsEr SusPEnpsRr, 8S. Savige and A. H. Osborne, 


mdon. 

188. Fiz~tp Wrxepines of Exgecrricat Macuines, W. 
P. Thompson.—(Berliner Maschinenbau - Actien - 
Gesellschaft vormals L. Schirartzhopf’, Germany.) 

189. Free-gscaprs, P. Bagot, Liverpool. 

190. Om Ssgparators, A. J. Boult.—({F. Moore, New 
South Wales.) 

191. Umprecia Frame, K. Davy, London. 

192. Paowocrapus, W. E. Clifton and B. Oaksford, 


on. 

1938. Frepinc Priytinc Macuines, A. Lagerman, 
London. 

194, ArntiFiciaL Foon, A. J. Boult.—(F. J. McDonald 
and J. Fay, New South Wales ) 

195. ae Liguips, A. and L. F. Christophe, 


ion. 
196, Veutcte Frames, T. James, London. 
197. Geweratine Pressure, G. Donkin and W. J. 


, London. 
198. Breap, C. A. Heudebert, London. 
199. Breap, C. A. Heudebert, London. 
200. Cormx-FREED MecuanisM, J. W. Jones, London. 
= ag Putters for Baxp Drivixe, 8. Smith, 
andon. 
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202. Bact Pottgy Covers, C. M. Cheeld, Thorpe-le- 
Soken, near Coichester. 

208. Esvztorsg, L. P. Allen, Bristol. 

204. Taam Seat Cover, J. H. and C. E. Denny, Man- 
chester. 

205. Rorary Enorves, A. D. Moullin, Parkstone, 
Dorset. 


206. Sgats for Ovrpoor Purposss, J. W. McAvoy, 
Manchester. 

207. Taxer-ty, R. Taylor, Sunderland. 

208. Brit Fig, A. H. and W. 8. Parsons, London. 

209. Pivc for Taps, F. Hobbis, Widnes. 

210. Experpown DeracHaBLe Coat Lire, H. C. Fox, 


Cork. 

211. Vatves for Rotary Encings, M. Fleming, Man- 
chester. 

212. Sourger-savinc Macuings, R. W. Ibberson.—{0. 
&. Fellows, United States.) 

213. Wixpisc for Dynamo ArmaTurRss, E. K. Scott, 
Farningham, Kent. 

214. Rerracrorny Wasu for Freepricks, E. K. Scott, 
Farningham, Kent. 

215. Cong Bar for Maxine [row Pipzs, T. Wilbraham, 
Chesterfield. 

216. PorTaBLe THICKNESSING AppLIaNcE, W. Elliott, 
London. 

217. Wanpinc Macuryegs, W. Livesey, Manchester. 

218. Maxuse WaTerproors, W. M. Mackintosh and A. 
Smith, Manchester. 

219. Macaztwgs for Ririgs, J. C. Bayliss and Taylor 
and Challen, Limited, Birmin, : 

a 3, Drawtne Frames, J. Witham and J. Lord, Hali- 


221. Mecuawism for APPLYING Enercy, W. E. Row- 


lands, Liverpoo! 
222. Mxaws of Locxise Screw Nuts, D. Marshall, 


eltenham. 
oe for Cycizs, J. Davis, Bromyard, Hereford- 
shire. 


224. 
Glasgow. 

225. PLasmsc Boxes with Stationary Cutrers, A. A. 
Westman, Glasgow. 

226. Writine Machine Bar to-Dzapgn Noisz, F. D. 
Mayer, Newcastle, Staffs 


Loup -sPEAKING TgLEPHONES, A. Mecham, 


227. Srzam GzeweratTine Apparatus, W. E. Rowlands, 
Liverpoo 

228. Paorocrapnic Pristine Device, H. H. McIntire, 
London. 

229. Macuive for Wasuine Fasrics, F. Kilburn, 
London. 

230. Rorary Eyorvgs, L. Fullarton, London. 

231. Corrow Regt, THImBLe, and NgEp.z, L. Liewellin, 


London. 
232. Exvetorg, L. Liewellin, London. 
233. Layrse Mosaic Pavements, H. H. Boyle, 


on. 
234. Oprzsisc Hoops of Carriaces, B. J. Levy, 
London. 
235. Currec Sxoxiosis, F. Nusch.—(Heldmann and 
n 


Bender, Germany. 

236. Jorwts for Prrzs, P. G. M. Pinel, London. 

237. Compryzp Foorsroor and FooTwaRMEr, J. 
Wetter.—(P. Bongers, oy), 

238. Srgam Generators, E. C. Villiers and W. H. 
Smith, London. 

239. Fumicatine Barrxss, Y. von Ceric, London. 

240. OpgraTinG PorTABLe Macurse Toots, F. From- 
holt, London. 

241. Drop-pows Gums, J. Robertson, London. 

242. Lueeicator for InrerNaL ComBusTIOn ENGINES, 
H. C. Cleaver, 





243. Prgumaric Tires, F. H. Lyell, London. 

244. Castine and Movuuprxe Pigs, J, BE. Jordan and 
W. E. Kimber, London. 

245. WaTgr-cLoset Sgats, E. Uhland, Liverpool. 

246. Twink Howpgrs, E. Totty and W. R. Fleming, 
Liverpool. 

247. Device for Steertne Motor Cars, A. Janssens, 
Kingston-on-Thames. 

248. Automatic Raitway Switcu, La F. Pierce, King- 
ston-on-Thames. 

249. WasHinc and Sizina Srongs, E. L. Teply, 
London. 

250. Brakes for Veutcies, J. 8. Gedge and T. Part- 
ridge, London. 
251. MANUFACTURE 

London. 

252. Manuracrure of Rackets for Lawn Tennis, F. 
Bryan, London. 

253, Caron Conrrivances for Roors of Carriacrs, L. 
Brockmeyer, London. 

254, Macuryegs for Decorticatine Rice, A. G. Bloxam. 
—(The Société Generale Meuline & La Ferté sous 
Jouarre, France.) 

255. ManuractuRe of Coyica Oxssgcts, E. Simon, 
London. 

256. Device for DispLayine ArticLEs, R. Ravelli, 
London. 

257. ScREw-powN Taps, A. W. Goudge, London. 

258. Rait Bonps for Exgctric Raitways, La Com- 

ie Générale d'Electricité, London. 

259. NomseLess CoaL-sox, W. J. Dixon, 
Surrey. 

260. Furnaces for Roastina Pyrirgs, F. Benker and 
E. Hartmann, London. 

261. Hotpgr for Toots and other IxstrumEnts, F. 
Gretsch, London. 

262 Macuine for Mayuracrurine Cicaritios, J. R. 
Schmitt and The Maschinenfabrik fiir Tabakin- 
dustrie Gesellschaft mit beschriinkter Haftung, 
London. 

263. Veutcie Bopres, F. P. Conrad, London. 

2¢4. Roitume Tupgs, G. A. Lambert and H. A. Cardozo, 
London. 

265. IncanpDEScENT Gas Burners, A. Farkas, London. 

266. E_ecrro.ytic Ceiis, A. H.and R. H. F. Finlay, 
London. 

267. ELECTRICALLY SIGNALLING and CONTROLLING 
Apparatus, R. J. Sheehy and A. G. Curphey, 
London. 

268. Non-Rorative Pumpinc Enornas, L. d'Auria, 
Londo 


of Cricket Bats, F. Bryan, 


Barnes, 


m. 

269. Sream or Gas Torsinas, J. Stumpf, London. 

270. Preventine the Warpinec of Woop, C. F. M. 
Norman and E. L. White, London. 

271. Gas or Prrroteum Motor, E. V. E. Louet, 


London. 

272. Boxes, B. L. Gale, London. 

273. oa for SzconpaRy Batrenigs, A. Miiller, 

mdon. 

274. Sorrentnc Freep Water, Xc., C. F. Wormald, 
London. 

275. Boots and SxHors, J. 
London. 

276. Pier Joists, B. D. Bass, London. 

277. Ratcway Ratt Jomyts, A. M. Clark, London. 

rs a Brake Apparatus, R. Maynard, 
sondon. 


Leeson, 
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279. Brpstgaps, T. J. Pickford and A. E. Lofthouse, 
Bradford. 

280, J*cquarp Macutygs, O. B. Graham, T. Orr, and 
H. Carnegie, Manchester. 

281. Securinc HanpiEs to Brooms, J. Clough, Man- 
chester. 

282. Macninery for Cutrina Coat, F. W. Hurd, 
Glasgow. 

283. Game, E. Jackson, Birmingham. 

<_ — the Counts in Yarn, G. R. Smith, Ossett, 

orks. 
285. Removise the Tops of Ecos, F. C. Wilkins, Bir- 


mingham. 
286. Coops for Pugasants, &c , G. Flatman, Birming- 


287. CoLLapsIBLE Boxes, A. R. Buckton and H. 
Stevenson and Sons, Limited, Manchester. 

288. Matcu-Box for Licutine Purposss, F. W. Hall, 
Walthamstow. 

= ——— Inpex for Fries, A. M. Brown, Sunder- 
and. 

290. APPARATUS 
Sunderland. 
291. Cycte QuapRants, W. and P. W. Liggins, 

Coventry. 
92. SHock-proor Apparatus, C. J. Sutton and J. 
Rudd, Bolton. 
Water Bat Taps and Batt Va.vss, T, A. Upton, 
London. 
294. Moror Veuicizs, P. H. Selfe, Hull. 
295. Trawt Boarps for Fisainc Nets, R. F. Sherer, 


for Pix-privinc, F. E. Caws, 


ull. 
“ — Bars for Tramways, C. A. Acaster, Shef- 
©) 


297. Cycte Ciutca, W. Andrews and F. H. Parkyn, 
Birmingham. 

298. RecuLatine Gas Pressure, W. H. Withington, 
Manchester. 

299. Ixrant’s Cot, J. C. Barnes, Fleetwood. 

300. Sotpgr Removinc Macuings, R. W. Ibberson.— 
(0. &. Fellowa, United States.) 

301. AcTtomaTic CARBIDE Freeper, W. Webster, 
Glasgow. 

302. Gaverne Appliance for Bow. Games, T. H. Ward, 


Reading. 
303. MarKERs for Bripck Games, E. C. Symons.—(C. 
G. Pullen, Brazil.) 
804. Harr Comps, A. Rose, jun., Glasgow. 
305. Rotitine Miui, J. A. Hampton and J. Roberts, 
Birmingham. 
306. ELECTRIC CaBLeE TERMINALS, S. H. Holden, Bir- 
ming’ 3 
307. Wrspow-Lockinc Mecuayism, W. W. Cullemore, 
Brighton. 
. CeteRy Cuasp, R. M. Laidlaw, T. Laing, and R. 
V. Mather, Kelso, N.B. 
Disposine of By-propucts of DisTILLEeRrEs, E. 
Oram, Carron, Morayshire. 
310. Fotpinc CenTre-PLate for ¥Yacuts, J. G. Burne, 
Portsmouth. 
311. Dentists’ Impression Trays, C. Joannidi, Bristol. 
$12. Setr-actinc Mutes, H. Greenhalgh and J. H. 
Southern, London. 
313. Preventinc AccipENTs with Trams, A. Whit- 
taker, London. 
314. Tram Sgzats, G. A. Baker and A. W. Sheppard, 
London. 
315. Cospgensinc Macutings, W. C. and W. Forest and 
8S. Hinchliffe, London. 
a ee AANCE for Supportinc Bicyci.zs, H. Penn, 


on. 

317. Szata, The British Electric Car Company, Limited. 
—(J. A. Trimble, United States. 

318. Wert Suppiies for Loom SHotries, J. Rhodes, 
Halifax. 

319. Manuracrurine Starcu, A. P. Murdoch and 
The Improved Process Manufacturing Company, 
London. 

= Se WHaesoyne in Dresses, A. Newgas, 


on. 
321. Necxtrg Retainer, H. T. Allen, London. 

$22. Strorace Bartrerizs, T. A. Edison, London. 

323. Trirpticatine Book, F. G. Feader and W. E. Cole- 


man, on. 
324. Pocket Booxs, B. Bloom, London. 
325. ConcreTz Mixers, W. Griffiths, London. 
326. Trottey Wuegts, W. Killen, London. 
327. IncanpEscEeNnT Buryers, C. J. Sutton and J. Rudd, 


ndon,. 
828. Sarety Pins, G. W. Dover, London, 
329. Recu.atinac Execrric Motors, J. G. V. Lang, 


330, Exgcrric Rattway Systems, W. M. Brown, 


m. 
331. Sick-nEpD Cnairs, D, M. Moore, London. 





. =e Poucn, H, H. Lake,—(. Hafer, United 
tates 
833. Ain Pumps, H. H. Lake.—(d. A. Phipps, United 


States.) 
Batrgry Piars, P. A. Nowton.—(C. 
Coster, United States.) 
335, TypEwRitTERs, P. A. Newton.—(G, C. Blickensderfer, 
United States.) ‘ 
836. HeRNIAL Trusses, C. and F. Weck, London, 
337. Exastic Tings for WHEELED Veuicces, H. Bromer, 


on. 
838. TURNING Gas LichTs on and orr, J, H. Hunt, 
Birmingham. 
339. FrxTurgs for Servine Tor-er Paper, A. H. Scott, 


London. 

$40. PHonocrarn Arms, H. Jones and R. L. Gibson, 
London. 

341. Szwrne Macuing, F. A. Pereira and F. E. Dunning, 
London. 

842. Enomvg Exnavust Sinencers, W. T. 
London. 

843, INTERNAL ComBusTION Enorners, A. G. Melhuish, 
London. 

844. INTERNAL ComBusTION Enomrngs, A. G. Melhuish, 


Lord, 


mdon. 
$45. Apparatus for PLayine Games, A, Weintraud, 
London. 
346. —« ega Conpuctor Trovers, T. E. Devonshire, 
ndon. 
847. Winpow Casinos, J. W. Crofts, London. 
848. Corset Fastenincs, W. P. Thompson.—(/. L. 
Stone, United States.) 
349. Batt Bearincs, W. P. Thompsou.—(M. Harris 
and J. F. Dearing, _ 
350. INsuLATED Coverincs for Pipgs, A. Mayer, 
London. 
851. UnpgrGarments, E. Ehrlich, London, 
352. Soap for CLEANSING Purposes, F, G. 
London. 
358. Srrixrxc Bacs, R. Reach, London. 
354. Maxine Gvass, N. Harrison, J. Wharton, and 8, 
R. Wightman, London. 
355. Appine Macutngs, J. C. Lotterhand, London. 
356. Gas Turbines, J. Stumpf, London, 
357. Recorpinc Scores in Games, C. C. 
London. 
358. TurNiING Leaves, D. F. Sanjind and L. Rousset, 
ondon. 
359, ANTISEPTIC Papgr, M. Jorreto, London. 
360. Hat Fasteners, J. C. and E. D. Schultz, London. 
61. Detitiine Liguips, A. L. and F, Normandy, 
London, 
862. Fivurp Prisscre Rotary Enornegs, J. A. Torrens, 
London. 
863. Caanoine the Suotries in Looms, G. Schwabe, 
London, 
364. Tusk CiEanrERs, A. J. Boult.—(W. S. Biliott, 
United States.) 
365. VoLuTe Serines, F. Mappin, R. Pullan, and A, 
Lawler, London, 
366. Apparatus for the Remova of Dust, S. Simmons, 
London. 
7. Apparatus for Cuganine Carpsts, 8. Simmons, 
London. 
868. TypE-seTTING and DuistarnuTinc Macntsg, L. 
Lebrun, London. 
369. Dyginc WooLLen Fasrics, H. J. Haddan.—(A. 
Blosegin, Spain.) 
370. SmokE Masks, J. Maugy, London. 
371. Dygrnc Wootten Fasrics, H. J. Haddan.—(A. 
Blosegin, Spain.) 
72. MULTI-coLOoURED He iocrapus, A. Lemberger and 
G. L, Bohm, London. 
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373. System for VenTILaTING Mings, A. C. Murray, 
London. 

374. SELr-pRoPELLED VeuiciEs, P. L. and J. Renouf, 
Erdington. 

375. VARIABLE SpPgED 
London. 

876. Or Fexpers, J. A. Collinson, London. 

877. Razors, F. C. Askham, Sheffield. 

878. Forks, G. Birch, Manchester. 

379. Trotiteys for ELecrric Tramcars, F, H. Green- 
halgh, Manchester. 

380. PropeLLing SHUTTLES 
Nottingham. 

38 Passtnoc Fiurp into Borers, A. McWilliams, 
Derby. 

382. Revo_vine Hegzs for Boors and Saoxs, F. Town, 
Halifax. 

383. CLEanING Knives, P. N. Rhodes and J. F. Phillips, 
Liverpool. 

384. Drawine Boarps, W. Schofield and C, Sims, 
Huddersfield. 

385. MANUFACTURING Pipgs in Concrers, J. Hall, 
Cheltenham. 

386. Construction of Incor Movutps, B. W. Winder, 
Sheffield. 

387. Hair Pin, G. F. Pierce and F. W. Warrick, 


Jones, 


Jones, 


Mrcuanism, F. G, Seeley, 


in Looms, J. Poyser, 


mdon. 
888. Enocing, W. J. Crossley and W. Le P. Webb, 
lanchester. 
389. Dress Guarps for VeLocipgepes, L. Lenton, 
Coventry. 
390. Looms, J. T. Walker, Manchester. 
891. Kerriz, F. Bennett, Hastings. 
392. Apparatus for ConsumMING Smoxg, D. McMillan, 


G ‘ow. 

93. VENTILATORS for CuHimneys, T. Carruthers, 
Glasgow. 

394. ImpLEMENTs for Lirtinc Tornips, G. Grant, 
Glasgow. 

395. Pygumatic Tires for Cycte Wuxe1s, P. Parker, 
Glasgow. 

396. Sargety Device for Revo.vine Cyitinpers, W. A. 
Lees, Leeds. 

397. Matcu-Boxgs, T. Wilcox, Birmingham. 

398. Tramway Tickets, W. Corner, jun., and W. G. 
Oakes, Manchester. 

399. Device for Distrisctina Goons, T. Bergmann, 
Glasgow. 

400. Fish CLeaners, J. Jacobsen and G. A. Nordquist, 
Glasgow. 

= Mivers’ Lamps, J. Jacobsen and G. A. Nordquist, 

we 

402. TRAVELLING Gass Structurgs, F. E. Boyes, 
Blackpoo! 

403. Casgs for DispLayine Rinas, C. W. Cheney, 
Birmingham. 

404. Lamps, O. von Roetel, London. 

405. Dupiicatinc Typrp Documents, A. Martyn, 

mdon. 
6 om, R. D. Harris and D. W. Lewis, Neath, 


es, 

407. Suutrizs, J. T. Duckworth, Blackburn. 

408. Rapiator, W, Onslow, Birmingham. 

409. Praintinc Macurngs, G. Harrison.—(The Bundy 
Manufacturing Company, United ~sapagy 

410. RerricgRaTors for CooLine MILK, M. Water- 
house, London. 

41l. Exrractinc Mecuanism of Orpnancz, P. M. 
Justice.—(The Bethlehem Steel Company, United 
States.) 

412. Manuracture of Pastesoarp, H. B. 8. Toone, 
London. 

413. — Tupes for Satine Vesseis, W. Davison, 

ndon. 

414. Taermostats, E. 8. Hall, London. 

415. Necative ELgctropss for SgconpARY BATTERIES, 
C. Roderbourg, London. 

~ Sprrrat CaRryino Banps, E. E. Kelsey, Lingfield, 

urrey. 

417. Cootisc Expiostve Cytinper Enorines, BE. EK. 
Kelsey, Lingfield, Surrey. 

18. Exvectrric RalL 


WAY 
Lingfield, Surrey. 
9. Macuine for Cuttina Grass, E. E. Kelsey, Ling- 
field, Surrey, 
420, Steertnc Macuinery, J. L. Boothman, Greenock, 
421. ee Apparatus, F, W. Margetts, 
on, ‘ ' 


4 wpucToRS, E. E. Kelsey, 





SELECTED AMERICAN PATENTs. 
From the United States Patent-office Official Gazette, 


701,500, Apparatus ror ConTROLLING THE SpREi oy 
Sream Torpines, G. 0. M. Olsson, Stockhot i 
Sweden.—Filed June 28th, 1901. 

Claim.—(1) In combination with a steam turbi..- 
and a vacuum chamber enclosing the same, a valy. 
constructed and arranged to admit air into said 
chamber and means for actuating said valve. (2) 1), 
combination with a steam turbine, a speed regulator 
therefor and actuated thereby, a throttle valve cor, 
trolled by said regulator, a vacuum chamber inclosin, 


Poisoo} 





said turbine and a valve for admitting air into san! 
chamber; the aforesaid parts being constructed and 
atranged so that said regulator at a certain speed of 
rotation of said turbine sball operate to close the 
throttle, and thereafter at a certain higher speed of 
rotation of said turbine shall operate to open said air 
valve, 

701,533, Drivinc MecnanisM For Motor VRulciss, 
C. C. Bramuell, Hydepark, Mass,—Filed September 
14th, 1899, 

Claim.—In a motor vehicle, a driving wheel or 
wheels, a motor, intermediate power-transmitting 

means, including a worm and meshing worm gear, 4 


701,533) 














fly-wheel rotatable with the worm, a brake for said 
fiy-wheel, controlling means for the motor, and 
actuating connections between said means and th: 
brake, to govern the latter. 


701,536. Execrric Pumrinc Enoine, S. Bruna, 
Kiping, Sweden.— Filed October 9th, 1901. 

Claim.—The combination in an clectric pumping 
engine of an inclosing cylinder or drum divided into 
two compartments, an electric motor in one of said 
compartments, a rotary pump in the other compart- 
ment, a shaft extending through both compartments 
and carrying the armature of said motor and the 
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wheel of said pump, means for connecting said motor 
and said pump respectively to sources of electric 
current ae liquid supply. and means exterior to said 
drum for regulating the tightness of the joint between 
said jshaft and the partition dividing said compart- 
ments. 

701,567. Lusricator, H. Harris, Washington, Pa.— 

Filed May 31st, 1901. 

Claim.—In a lubricator having a receptacle for the 
oil, means for feeding the oil from said receptacle, a 
removable closure to said receptacle enlarged into a 
funnel and a stop cock between said funnel and 


receptacle, a vent valve in said closure adapted to 
release from said receptacle, and having a stem 
r through said closure, and a cam upon the plug 
of said stop cock adapted to engage said valve stem, 
and open said valve when said valve ‘plug is actuated, 
substantially as described, 
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SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW, 
(From our Special Commissioner, ) 
Ne, XV.*—-UNDERGROUND AT THE RAND MINES, 
JOHANNESBURG, December 6th. 

THe man who can grasp thoroughly the theory and 
practice of gold mining on the Rand, without visiting the 
place, must be exceptionally gifted. 

There are books without number on the subject, books 
that are bulky and exhaustive, and exhausting for the 
matter of that; books that are practical and theoretical, 
and scientific and optimistic, and pessimistic, and some 
that have obviously been written in the air. There are 
the annual reports of Paul Kruger’s Government in Dutch 
and English, giving every imaginable form of statistic 
which is likely to t. useless to the student. Then we 
have the frequent reports issued by the Chamber of 
Mines, of more value to the financier than to the 
engineer. And, as if these documents were not sufficient 
to confound the searcher after light, there are the reports 
of the individual companies; and the name of these 
companies is legion. For months before my arrival here 
I had been struggling with this mass of complicating 
literature. To my shame, I must confess that I utterly 
failed to gain a coherent impression as to the way in 
which mining was conducted at Johannesburg. The 
books told me too much and too little, and their 
perusal forced upon me only one clear impression, a 
conviction that to convey by words an accurate apprecia- 
Nes of gold mining on the Rand must be a very difficult 
task. 

It is not that, taken piecemeal, there are any particu- 
larly difficult situations. As an engineering problem, the 
Rand mines have offered less difficulties to contend with 
than any other institution which has yielded propor- 
tionate results. The gold was found “ sticking out of the 
ground.” Its continuity was established from the start. 
Ikey Moses and Co. and the illicit diamond dealers from 
Kimberley, seeing a sure return for their money, set the 
ball a-rolling as far as finance was concerned. And the 
British public followed suit. As an actual mining 
problem the matter was simplicity itself. Existing 
appliances were sufficient for the purpose of making a 
handsome profit. No vertical shafts were required in the 
early days. There were no noxious gases, no choke 
damp, no mud rushes, no trades unions, the geological 
formation necessitated no undue propping, the hang of 
the reef necessitated no undue complications in the 
underground work. There was no dealing with frozen 
ground, as at Klondyke ; no lack of water, as in Western 
Australia ; nolack of provisions, as in most other gold- 
fields, in the early days of their existence. 

The real difficulty of understanding the Rand problem 
lies, not in the engineering question by itself, but in 
accurately weighing and blending the political, financial, 
industrial, commercial, and engineering influences which 


between them have brought about the present state of | 7 


affairs. Itis for this reason that the man who would gain 
his knowledge from books finds himself confronted 
with a difficult task. It is for this reason that I feel 
it to be extremely difficult to convey to readers of THE 
ENGINEER an accurate impression of the Rand of to-day. 
In tackling the subject I have approached it from a 
definite standpoint. I am not a mining engineer, but an 
engineer who has seen mining all over the world. Many 
of the readers of Tok ENGINEER are not mining engineers, 
but are as interested in the question as I am. In this 
article I am endeavouring to put myself into the frame 
of mind in which I was before I reached Johannesburg, 
and to give the sort of information which I fancy I should 
have been glad to have come across in a compact form 
when I was studying my subject before arrival. I am 
not trying to discount the value of the books I have 
referred to. Many of them are excellent. Possibly I 
shall say but little which is not to be found in one or 
another of them by the man who can afford to make a 
minute research. Certainly there is a mass of informa- 
tion in them on which I shall not even touch, but which 
will be useful enough to the student who would thoroughly 
master the question in all its details. I can only hope 
here to give a practical and brief outline, and in doing so 
I fear that I'’may be accused of being too elementary. 
That, however, I must risk for the sake of making myself 
clear. 

When the visitor to Johannesburg wakes up in the 
train on the morning of his arrival he can hardly believe 
that he is still in South Africa. The veldt, as he knows 
it, has disappeared. The treeless and grassless desert 
that he has become accustomed to is gone. On one side 
of the railway, in a long uninterrupted line as far as the 
eye can see in either direction, are chimney stacks, and 
head gear, and tram lines, and trucks, and stamp mills, 
and mud hoists, and cyanide wheels, with their accom- 
panying vats, and heaps upon heaps of pulverised 
tailings, almost snow white, from which the gold has 
been extracted. 

And yet, in the face of all this positive evidence of the 
carrying on of a huge mechanical industry, the picture is 
altogether unlike that offered by any other industrial 
centre in the world; for_on either side of that line of 
chimneys, and ~ Without “any softening down of the 
contrast by intervening dwelling - houses, we have the 
country. The open veldt it would be but for the fact 
that studded all over its surface are thick plantations of 
trees—real trees, large trees—an unheard of thing in 
central South Africa. Industry is blending with arcadia, 
which is unusual. Industry has done more; it has 
created this particular arcadia, for it was not until gold 
was discovered that the trees which are beautifying the 
suburbs of Johannesburg were planted. 

That interminable line of chimneys marks the famous 
outcrop of granite, which with its mantle of gold-bear- 
ing conglomerates, have made Johannesburg. This is the 
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Rand. We have come to be possessed of this “ reef,” 
which is not a reef in the proper sense of the word, and 
we have paid for it dearly in blood and money. Now 
it is ours. What is it?.<What are we going to make 
of it? Shall we know how to turn it to account ? There 
are many theories as to the geological conditions of this 
district, and some facts. ousands of feet below the 
earth’s surface—certainly over 6000ft.—the gold-bearing 
conglomerates, known as: “ banket,” were deposited in 
three horizontal layers, The top one was the thinnest 
and the least defined, and in most cases it was only a few 
inches in section. In places it died out altogether. The 
middle reef was thicker, and the lowest was the thickest 
of all, These three layers are now known in their present 
positions as the “south reef,” the “main reef leader,” 
and the “main reef” respectively. Banket is a Dutch 
word signifying “almond rock,” and the conglomerate 
has been so named from its appearance. It is made 
up of white quartz pebbles embedded in what is to-day a 
hard blue cement, containing iron pyrites and gold. At 
one time the pyrites, the gold, the pebbles, and the other 
materials of which these conglomerates are made up, 
were unattached, and lay merely mixed together as left 
by a receding ocean in prehistoric days. Geologists are 
agreed on this point, on account of the manner in which 
these layers were deposited and the contour of the quartz 
pebbles, all of which are rounded and obviously water- 
worn. 

At a later state an eruption of granite rock forced its 
way upwards through the horizontal “ banket” strata to 
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the earth’s surface, where it outcropped, bringing with it 
on its southern slope a ttiple mantle of banket as repre- 
sented by the three “reefs” aforesaid. It was during 
the process of this eruption that the heat attending it 
transformed the banket layers into firmly cemented 
conglomerates, which to-day have the appearance and 
consistency of a hard blue and white rock, with occa- 
sional yellow metallic flashes. The gold is not found in 
in the quartz pebbles, but in the cement. Most of it is 
embedded in the iron pyrites. It is the pyrites, and not 
the gold, which occasion, the yellow flashes visible in a 
section of these conglomerates. 

We have now to consider an outcrop of granite, over- 
lain on its southern slope by the three layers of banket. 
For all one knows to the contrary, similar Jayers may be 
found to exist all round the upheaved rock when its 
contour has been traced, Up to now, however, we have 
only to do with the southern slope, which is the one that 
has been discovered, is being worked to-day, and is 
known as.the Rand goldfields. Johannesburg came into 
existence immediately north of this outcrop, and east and 
west of Johannesburg, following the line of the reef, 
an ever extending line of “outcrop” mines sprang up. 
Six months ago I should have said that the known reef 
extended for some forty or fifty miles in length, with 
Johannesburg cutting this line in two, more or less in 
its centre. To-day we have a long extension to the east 
(part of which is colloquially known on the London Stock 
Exchange as “ Coronations”), said to be a continuation of 


the “main reef series.” - § 

It matters nothing ta$he shareholder, or to the maker 
of machinery, whether this new extension is part of the 
original reef or not, provided that it carries plenty of 

old. The former wants a return for his investment, the 
atter a market for his goods. In any case, the new 
discoveries, if proved, would appear to add another thirty 
odd miles of reef, more or less in the form of the letter S, 
to the eastern end of the Rand. The continuity of the 
known reef is not perfect. There are several breaks or 
“faults” in the formation. 





On the Rand goldfields prior to the war some eight; 
odd mines were extracting gold at a rate which in 1898 
had reached a total value exceeding £15,000,000 for one 
year. At the present day only forty-one of these mines 
are working, and all of these are short of labour. The 
latest monthly returns show that during October last the 
output was 179,660 ounces of gold, to the value of 
£763,149. This means that the present output is at the rate 
of over £9,000,000 per annum. This is creditable enough 
when only about half the mines are in operation, and ‘not 
one of them is in full swing. At first sight it would seem 
to conflict with a statement recently made by me to the 
effect that, while the mineowners had about half their 
complement of Kaffir “ boys,” a good deal less than half 
the normal amount of work was being done. That state- 
ment is correct, however, for the large output under 
present conditions is mainly due to the fact that all 
available energies are turned to working out the developed 
portions of the mines, while the developing of new shafts 
and levels is, generally speaking, in abeyance. 

As stated above, the banket formation follows and 
overlays the upheaved granite. In consequence it 
usually dips at an abrupt angle into the earth. This 
angle becomes less accentuated as the reef descends. 
The “Deep” and “ Deep-deep” mines, 1.¢., the second 
and third row of mines which attack the reef at some 
distance south of the outcrop, are sufficiently numerous 
to have proved this flattening-out tendency. This has 
led optimists to believe that they will soon arrive’at a 
level floor of banket, which will thus put a limit-to the 
ever-increasing depths to which shafts have now to be 
sunk. Some go even further, and predict that it. will 
be found that the existing mines are only nibbling at one 
of the edges of an enormous basin of banket of irregular, 
and so far undetermined shape, but’ extending far south 
into the Orange River Colony. 

It has certainly been ascertained that the banket 
formation exists south of the Vaal River, though this has 
not yet been proved to form a portion of the alleged 
“basin.” The long line of mines, which form so striking 
an element in the local scenery, are the outcrop 
mines. They work from the surface southwards to the 
limit of their property. These mines have no vertical 
shafts, for in sinking they follow as closely as possible 
the descending incline of the reef. 

A second row of mines, further south, take up the work 
where the outcrop mines leave it off. These are the 
mines known as “ deeps,” to which I have referred above. 
They strike the reef, by means of a vertical shaft; at some 
distance below the surface, after which they adopt the 
policy of the outcrop mines, and sink inclined shafts to 
follow the angle of the reef. This second line of mines, 
though by no means as imposing as the outcrop series, is 
continually extending. A third, or “deep deep” line of 
mines, further south, attacks the main reef at a still 
lower level. The number of rows of mines which will 
spring up south of those which now exist is only limited 
by the depth at which the extraction of ore becomes a 
commercial impossibility. 

If, as is suggested, these mines are within measur: 
able distance of reaching a level floor of banket, and if 
that floor will not be found too low for operations, then the 
number and disposal of future mines will be determined 
by the area of that floor. 

I find myself continually harking back to theory in this 
article. The reason is that the atmosphere of Johannes- 
burg is surcharged with speculation as to the possibilities 
of the Rand. This is, perhaps, the only imaginative 
recreation which this essentially hard-working and 


. | matter-of-fact community allows itself. 


Before leaving this question of possibilities, however, I 
should like to say, that every month that passes points 
to the fact that the gold resources of the Rand are vastly 
in excess of the largest estimates of a few years ago, and 
that, as far as exhausting the supply is concerned, we 
have hardly yet done more than make a start in the 
business. It is not my purpose to deal with the mining 
laws or the relative rights of the farm owner, the pro- 
jector,.and the claim pegger. In this respect I would 
only say that the size of a single mining claim is about 
158ft. along, or parallel with, the outcrop, by 413ft. at 
right angles to it. A very sensible law of Paul Kruger’s, 
which is in force to-day, and which differs from the 
gold-mining laws in a good many other countries, is to 
the effect that the claim holder has only the right of 
mining within the area contained by the vertical limits of 
his surface claim. He cannot follow the reef beyond 
those imaginary vertical lines, no matter how far down he 
may be working. 

The individual miner on the Rand is as extinct as the 
Dodo. Even when new areas are pegged, most of the 
pegging is done by proxy for capitalists, or by people who 
promptly transfer their rights to a syndicate. The single 
claim thus disposed of becomes a unit’ in some large 
mining area owned by a company; and these mines in 
their turn are being absorbed into “ groups” of mines 
under one control. Some day, no doubt, these groups 
will lose their identity in a huge “ consolidation.” - And 
the work of that organisation will be to regulate the 
output of gold, to absorb any new properties that are 
worth absorbing, to gain political ascendancy, to make 
the gold laws of the country, and to rule South Africa. 
Rothschilds and De Beers, and Werner Beit, and most of 
the big capitalists are mixed up inthe Rand. Englard, 
France, Germany, and the United States all have a finger 
in this financial pie. : : 

Our great. guarantee tha‘ South Africa will remain 
British is that these great financial houses of mixed 
nationalities.prefer the British flag to that of any other 
country for purposes of their trade. I do not say that 
the trend of affairs in the above direction is good or bad, 
I draw no moral from it. I merely point it out as bearing 
upon the question under discussion. : 

To come back from castle-building in the air, and 
descend to earth—to go below the surface, in fact—the 
theory of all these mines, as far as sinking shafts and 
driving levels are concerned, is identical. Practice 
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only differs from theory when irregularities in the reef 
formations necessitate departures from the general 
rules. In outcrop mines all the hauling is up an incline. 
In the “ Deep ” and “ Deep-deep ” mines the first or lower 
portion of the lift is up an incline, and the last, or upper 
portion, is up a vertical shaft. The three layers of 
banket, as above pointed out, vary greatly in thickness. 
They also vary in the distance which separates them 
from each other. Again, they vary greatly in their 
yield. I saw it laid down by an authoritative writer that 
the main reef, which lies next to the upheaved granite, 
was so poor that it was never worked, and that it was 
always the second and third layers—the main reef leader 
and the south reef—that were relied upon for the gold 
output. This certainly holds good over a great portion 
of the Rand, but in some instances the main reef and the 
main reef leader are the only ones worked. The prolific 
south reef has become so attenuated in section on certain 
properties, and has wandered so far from its companion 
reefs, that in such cases it is not deemed worthy of being 
troubled about. 

If a merciful Providence had made these banket forma- 
tions of a uniform thickness, and caused them to descend 
into the boweis of the earth at a constant angle, matters 
would have been much simplified. Miners could then 
have sunk their shafts and driven their levels right 
through the stuff, and everything hauled to the surface 
would have been good ore. As, however, the gold-bear- 
ing reefs vary between some feet and a few inches in 
section, as the worthless rock between them is equally 
uncertain in section, and as their descent is usually in 
the form of an irregular curve, a large percentage of 
barren rock has to be mined with the banket. 

When the reef has been struck either at the surface on 
an outcrop mine, or at a certain depth on a deep mine, 
-he angle of the inclined shaft is determined by the 
judgment of those concerned as to the probableapproximate 
angle of the reef. The object is to keep the reef well 
within the limits of the hanging and foot walls of the 
shaft, and in sinking one has often to vary the gradients 
of the descent to follow the natural vagaries of the reef. 
One or more shafts are sunk in this manner, starting from 
the highest point—t.e., the northern extremity of the 
property—and following the reef in its downward course 
to the southern limit of those imaginary vertical lines 
which are the underground boundaries of the mines. 

The distances between the levels, which branch off 
from the inclined shafts and hug the reef, vary between a 
100ft. and 200ft. These levels are connected with 
those immediately above and below them by winzes— 
small inclined shafts—lying parallel with the main shaft. 
In the construction of winzes work is carried on from 
above and below—i.e., they are done on the “sinking” 
and “raising” principle. Between the winzes the ore 
is extracted by stopeing. In width the stopes are made 
where possible to conform to the section of the reef which 
is under operation. But as this section does not always 
permit of sufficient room to work in, a good deal of barren 
rock often has to be removed in stopeing. The hanging 
wall of a mine is supported by pillars of ore, left standing 
for the purpose, and by “stuils” built up of detached 
quartzite. When a level has been worked out, the ore 
pillars are removed and the “stulls” remain. ll 
excavation work is done by drilling and blasting. For 
shaft sinking it is agreed here that the hand drill is 
quicker and less costly to work than any machine drill. 
These last, too, are impracticable for narrow stopeing, 
which forms a large portion of the work. It is also found 
that, whereas the smaller machine drills are not stiff 
enough for the work, the larger machine drills, owing to 
the size of the holes made by them, are wasteful of 
dynamite and of ore, besides occasioning the blasting 
down of an unnecessary amount of barren rock, all of 
which has to be hauled, and sorted at the surface. 

I mention this for the purpose of showing that there 
is a big field for the maker who will invent a small and 
handy machine drill to compete with Kaffir labour. 

In the mines the ore bins on the various levels are 
placed above the hanging wall of the shaft, and the skips 
are filled from them through shoots. The skips are 
hauled to the surface in the usual manner, and their 
contents automatically tipped either direct into the bins 
over the sorting house, or into trucks which convey them 
to that house, if placed elsewhere. 

This ends the underground work. 

The Rand mines are not unhealthy as compared with 

‘mines elsewhere. A certain number of miners suffer 
from pulmonary complaints, but the average standard of 
health is good. Ventilation is easily obtainable by 
ordinary compressed air methods, and is quite satisfac- 
tory. The pumping arrangements are fraught with no 
difficulties, and are excellent. The main arteries of these 
mines are habitually lighted by electricity where possible. 
Elsewhere open candles are used. Timbering only ex- 
tends for a short distance from the surface, as the ore 
piers and “ stulls,” above referred to, suffice, as a rule, to 
support the hanging wall. 

Of the plant which is used below ground I have but 
little to say. Ihave dealt with the proportion of the 
mining machinery, which is imported from Great Britain 
and other countries, in a previous article. I may perhaps 
briefly run over my remarks on this subject, and touch 
on @ few points omitted. 

For machine drills the Americans now get rather more 
orders than we do. The use of these, however, is limited, 
for reasons given earlier in this article. Let an English 
firm make a light rock drill to fill the requirements of 
the Rand, and he can not only capture what trade there 
now is in these articles, but create a much larger demand 
here than there now exists. I believe that nearly all the 
tool steel used for hand-drilling comes from England, as 
do the trucks and skips at the present day. Rails we 
share with the Continent, and compressed air engines 
with the United States. 

A form of piping which is increasingly popular at these 
mines is the spiral riveted pipe. Hitherto this has been 
supplied from the United States, and the demand has 


been limited. Now an American firm is putting up a 
factory for these pipes at one of the coast towns here, 
so that they can be manufactured in South Africa from 
imported plates. This will greatly increase the demand. 
The machinery for making them is, of course, American, 
and the first lot of steel plates will also come from the 
United States. Afterwards, when the factory has “found 
its legs,” these contracts for plates will be put up to 
tender. 

British manufacturers should keep an eye on this 
business, for piping for the Rand is a very big item. 
The name of the firm who are putting up this factory is 
Messrs. Sheriff, Swingly and Co., Box 1135, Johannes- 
burg, Transvaal. If we are to lose orders for pipes, let 
us, at all events, get the orders for the steel and iron 
plates of which they are made. 

If Americans are putting up a pipe factory, it is 
interesting to note that Messrs. Hubert Davies and 
Spain, the only essentially British electrical engineers 
out here, are just establishing in the heart of the Rand 
mining district a general engineering works on modern 
lines. Ina recent article I referred to the existing works 
of this kind, which for one reason or another are not quite 
up to date in plant or arrangement. Iam glad, therefore, 
to be able to note any sign of improvement in this way 
that presents itself. 

In my next article I propose to deal with the surface 
plant used at these mines, and to detail the processes of 
milling and dressing the ore. 
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Tuts is an excellent specimen of the best class of German 
technical hand-book. It is clear and systematic in 
arrangement; perfectly sound on theoretical matters ; 
very complete, detailed, and distinct in descriptions of 
constructions and in directions for calculations; the 
methods of calculation are throughout illustrated by fully 
detailed numerical and graphical examples; the drawings 
are very numerous and admirably sharp and intelligible ; 
while many well-executed photographic views of engines 
and boilers are a welcome and useful feature of the book. 
It has an extensive table of contents, and a fairly com- 
plete index. If engineers in England, devoted to special 
branches of the profession, were as well supplied with 
trustworthy and well-arranged guide-books as the marine 
engineers of Germany are in this work of Dr. Bauer's, 
they would have cause to be happy. Everything is well 
condensed without being sketchy orelliptical, and without 
slurring over those matters of supreme practical import- 
ance on which one so often searches in vain for light 
in more pretentious and more expensive, but shallower, 
treatises. 

Dr. Bauer is chief engineer in the works of the great 
establishment “ Vulcan,” in Stettin. Probably, there- 
fore, this work represents for the most part the local 
practice of this firm, and no doubt engineers in other 
parts of Germany and in other countries might, in regard 
to details here and there, approve of rules different from 
those recommended in the hand-book before us. But this 
hardly lessens the value of the work ; perhaps it increases 
it by consolidating it the more into one consistent and 
harmonious scientific system. It should be read with 
peculiar interest by engineers in charge of other great 
marine engineering works. In his preface the author gives 
thanks for assistance afforded by “many of thé best 
firms in Germany and other countries,’ and he states 
that most of its contents are obtained direct “from 
practice,” and very little from other “literature.” As he 
also explains, a considerable portion of it is applicable to 
land engines, and he treats alone cf the most modern 
forms of machinery, and puts out of view all constructions 
resulting from abnormal and special! conditions. 

The first thirty pages is an admirably concise and 
practical treatise on the thermodynamics of steam 
engines, and particularly of triple-expansion engines. 
Everything that can usefully be reduced to tabular form 
is put into tables. We commence with a table of brake- 
indicated power-efficiency, running from ‘58 for very 
small sizes to ‘91 for 6000 indicated horse-power. We 
find that this table nearly coincides with the formula 
( 330) 
(9! — F100; 
sponsible for this formula. Then an example of a table 
of CN in the formula IL.H.P.=C N mp. is given for 
a 8-cylinder engine, C N being tabulated for each 
cylinder and for each speed N from 70 to 88 revolutions 
per minute, this being the range of speed for the engine in 
question. Table IV. is a useful one giving the theoretical 
mean absolute pressure for a series of cuts-off combined 
with a series of clearance ratios. Then, again, another in- 
teresting table is that of ratios of actual indicator card areas 
to those of what may be called approximate theoretic cards, 
namely, without clearance, wire-drawing, or back pres- 
sure. This ratio is given as ranging from ‘52 in 
quadruple-expansion engines, or even ‘50 in five-cylinder 
triple expansion engines running at high speed, up to 
‘75 in slow-speed one-cylinder engines. 

Another good table is the “theoretical work of 1 kilo. 
of steam expanded adiabetically from p, to p,,” with the 
exhaust line at p,. This is arranged for a series of initial 
pressures combined with a series of terminal pressures. 
The utility of these tables would be still greater if they 
were filled in with smaller intervals between the units’ of 
the series. Wire-drawing, cylinder-wall heating, steam- 
jacketing, multiple-expansion, intermediate receiver 
heating, are all dealt with in a concise and helpful 
manner. 

The next section of the book, covering some fifty 
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pages, upon the mechanics of engine power,is equally 





good. Piston speed, mass acceleration as affected by 
the obliquity of the connecting-rod, estimation of the 
weights involved in balancing, variation of partial and 
total crank-shaft driving-moment, variation of speed 
within one revolution; are all gone into most thoroughly 
and clearly with the help of tables, diagrams, formulas, 
and numerical examples. A short section is given to the 
“critical speed” at which the engine produces most 
vibration throughout the hulk. This, in revolutions per 
minute, is given as equal to 28,000 to 34,000 times 


np , where L is the length in metres, and D the 
displacement in tons of the ship, and T the geometrical 
moment of inertia of the main cross section. In T areas 
are to be taken in square centimetres, and leverages in 
metres. This comes to the same thing as reckoning all 
dimensions in decimetres. 

The next section is an interesting, but too short, de- 
scription of the general arrangement of engines in the 
German merchant service and navy, very well illustrated. 
Then a section devoted to detail cylinder construction— 
marine type—filled with excellent drawings and tables of 
dimensions. This is followed by a similar chapter on 
forms of valves and valve diagrams, and then one on 
pistons, in which special attention is devoted to piston 
packings. Connecting-rods, crossheads, guides, and 
crank shaft are all treated cf, and illustrated, with equal 
thoroughness. The rods, links, and guides of valve gears 
and the main bearings are lengthily described. The 
thrust blocks have a long special chapter to themselves 
in the part of the book treating of the propeller ; and pro- 
peller resistance, steering gear, condenser, and pumps 
occupy a considerable space, filled everywhere with 
useful data, although we have, perhaps, in our own practice 
some newer and better forms than are mentioned here. 
No better concise treatise on ship resistance and the 
construction and efficiency of screw propellers could be 
written than we find here compressed into fifty pages. 
The book is also thorough upon piping, valves, &c. 

Space forbids much examination of the part—over 1C0 
pages long—devoted to boilers. There is not so much 
detail to deal with here, but the section includes many 
most useful tables and very complete examples of calcu- 
lation of dimensions. The Scotch marine boiler, here 
called simply “cylinder boiler,” is dealt with in a very 
complete manner. Of water-tube boilers, the Belleville, 
the Yarrow, the Normand, the Thornycroft, and the Diirr 
are fully illustrated; the Niclausse, of course, being 
severely relegated to oblivion. The Government regula- 
tions and those of the German Lloyd, the British Lloyd, 
and the Bureau Veritas are given in réswmé. Instru- 
ments, screwed joints, and apparatus for removal of ashes 
have short sections given to them; while the volume 
ends with 106 pages of useful general tables—42 tables 
in all. 

The printing, binding, and general style is first-class, 
and the whole work is so good that one wishes that an 
English translation, perhaps modified to bring more 
into notice English and American practice, could be 
produced. 


Des Ingenieurs Taschenbuch. Herausgegeben vom <Acade- 
mischen Verein ‘‘ Hutte.’’ 18th edition, fully revised. 
Small 8vo. Two parts, together 2066 pages, with 1428 
illustrations. Berlin: W. Ernst and Son. 1902. Price 
16 marks, bound. 


Tuis well-known compendium of numerical and other 
data required in the current practise of civil and 
mechanical engineering in its new form is a striking proof 
of the continuous progress that has characterised all 
branches of constructive science since the first issue in 
1857, when ample room was found for the material in a 
small volume of 430 pages, with 253 figures, to which the 
name of ‘“ Pocket-book’’ was not inappropriately given. 
With succeeding years, however, the increase in matters 
necessary to be known has necessitated the continuous 
enlargement of each successive edition, and even with 
the adoption of smaller type the one-volume—to say 
nothing of the pocket-book—limit was several years 
back passed, and now, if we read the preface 
rightly, a third volume is among the _possi- 
bilities of the future. As compared with its im- 
mediate predecessor, the seventeenth edition, the 
work has increased from 1764 pages, with 1215 illus- 
trations, to 2066 pages and 1428 illustrations, and to 
cope with this enlargement a certain amount of sup- 
pression of older material has been necessary. The 
most notable changes in the present edition, apart from 
re-arrangement, are to be found in the articles on 
“ Heat” and “Internal Combustion Engines,” which 
have been substantially re-written. The first of these, by 
Professor Moller, of Dresden, which includes the 
mechanics of gases and vapours, and their application to 
compression heat engines, calorimetry, flame tempera- 
ture, &c., has been brought up to the most recent 
modern requirements, and the same may be said of Herr 
Giildner’s article on ‘‘ Combustion Motors,” which is 
entirely new, and presents the leading points of gas and 
oil engine practice in an exceedingly convenient form. 
The section on “ The Elements of Machinery ” is mainly 
compiled from the latest edition of Professor C. von 
Bach’s large hand-book, with the author's co-operation, 
which is sufficient guarantee for the value of the informa- 
tion supplied. Other well-known writers of text-books 
have co-operated in similar liberal fashion in many of the 
other articles in the work. There are considerab’e 
additions to the articles on “ Turbines,” “Cranes,” and 
“ Shipbuilding,” the latter, however, being mainly con- 
cerned with German conditions of working; and the 
same may be said of the article on “ Railways,” which is 
largely made up of official regulations only locally 
applicable. The article on “Surveying” in the secord 
volume, which was only introduced a few years back, ard 
received but scanty treatment, has beea very consider- 
ably improved. In the civil engineering section articles 
on “Water Supply,” “Town Drainage,” “ Road- 








THE ENGINEER 








LONDON 


Fig.! 
Elevation Piers2&3 







Faded 106 


ee 








Web "6318x2974 , 
L? 31243120 8.29 Tle 


1063" 


@ “Fig? Plan. 





“Tae Excruesr” 


making,” and “ Bridge-building ” have been added. The 
latter deals largely with railway bridges. Several 
well-known names have co-operated in the revision 
and improvement of the article on “ Electro-technics,” 
which is supplemented by twenty-five pages very closely 
printed in the smallest legible type, containing the regu- 
lations adopted by the German Electro-technical Union 
to be observed in the erection of high-tension electric 
installations. The section on Technology, which forme1a 
notable part of the earlier editions, has undergone farther 
reduction; the articles on milling and paper manu- 
facture have been omitted, and only that on gas making 
has been retained, and this is scarcely as well brought 
up as the more specially mechanical sections have been. 
Water-gas and acetylene are discussed in a paragraph of 
four lines, mainly on the ground that they have only been 
applied on a limited scale. The real difficulty, however, 
in treating this and other manufacturing processes in a 
satisfactory manner lies in the want of space, and pro- 
bably the editorial committee might have done better if 
they had omitted this section, leaving it to be revived ina 
third volume in future editions in the manner intimated 
in the preface. Our opinion of the value of this work 
has been so often expressed that it is not necessary to do 
more on the present occasion than to state that the high 
quality of the former issues is in every way sustained 
in the present volumes. 








THE WIDENING OF LONDON BRIDGE. 
No. III. 


In our preceding articles, the operations connected witb 
the hoisting up and securing in position the trussed girders 
of the temporary footbridges were described and illustrated.* 
The manner in which these girders are supported, and further 
details respecting the mode in which the connection was 
made between the upper booms of each pair of adjacent main 
girders belonging to different spans, are now before us. The 
continuation of the flooring of the separate spans of the 
footbridge presented no difficulties, as it was carried by the 
steel-rolled joists 12in. by 5in., and weighing 32 1b. per foot 
run, To provide for the continous support of the overhead 
electrical crane tramway at the same points, and across the 
same gaps, it was necessary to erect a timber staging, as 
shown in the elevation, Fig. 1. The framework, which is 
both simple and effective, consists of inclined struts or posts 
of whole balks 12in. by 12in., resting upon the double channels 
and angles of the steel trestles, an supporting at their upper 
extremities longitudinal timbers 13in. by 13in., to which they 
are fastened by straps 34in. by $in., with bolts lin. in 
diameter. A straining beam 12in. by Gin. is bolted to the 
longitudinal baulk, between the heads of the two central 
inclined posts. Along the inside of the baulks, at distances of 
10ft. 6in. from centre to centre, are fixed cast iron brackets of 
gin. metal, to carry the cross joists of the upper flooring. 
The end of the longitudinal timbers rest upon the bent gusset 
knees, built up of a pair of angles 34in. by 34in. by jin., and a 
plate in. thick, as represented in Fig. 1, in which the portal tee 
bracing 6in. by 3in. by gin. is also shown. Between the end 
of the large timbers 13in. by 13in., and the steel work of the 
main trusses, a space of 2in, is allowed for expansion. This 
space is bridged over by a short piece of timber, which is 





* Tux Enainggr, December 5th and 19th, 1902. 
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notched into the longitudinal beam at one end, and bolted to | 


the girder at the other. The crane rails are carried upon 
longitudinal timbers, 13in. by6in. A rain-water pipe 4in. in 
diameter, an O.G. gutter 5in. by lin., and gutter timber 
12in. by 12in., are shown in the figure, but the timber fence 
and corrugated iron screen are omitted. 

The ends of the main trusses are borne by small box girders, 
composed of channels, 12in. by 34in. by gin. by 4in., con- 
nected together by a transom built up of a pair of channels, 
10in. by 34in. by 4in., and upper and lower flange plates, 
10ft. by 1ft. Tin. by gin. Beneath these are cross bracing 
angles, Gin. by 6in. by 4in. The diagonal ties are in two sets. 
One system connects the base and apex of the steel trusses, 
and the other extends to the top of the corrugated iron screen, 
and is fastened to the double channels, 12in. by 34in. by Zin. 
by 4in. They are both of the same section, that is, of single 
channels 6in. by 44in. by gin., and plates, 9in. by din. within 
uppers of the same scantlings, as shown in Fig. 1. The 
trestle uprights stand upon a couple of box girders, which are 
very strongly constructed. They consist of a series of vertical 
tees, 6in. by 3in. by 4in. connected by horizontal plates 4in. in 
thickness, and gusset plates gin. thick, riveted to the inner 
vertical plates by angles Gin. by 34in. by gin. These box girder 
pedestals are tied together by three strong transverse braces. 
One, above the cutwater of the stone bridge, is of channel steel 
6in. by 4}in. by gin.; another, over the upper horizontal 
plates, of angle 6in. by 3}in. by gin.; and a third, connecting 
the lower part of the base, of the same dimensions. An over- 
head plan is given in Fig. 2, which shows the arrangement of 
the cast iron brackets, the diagonal bracing bars, and the 
beams 6in. by 12in. All the bars are angle steels 3}in. by 
34in. by gin., the centre horizontal panel being counter- 
braced. The side elevation of the trestles and a cross section 
of the footway is represented in Fig. 3, taking along the line 
AAin Fig. 1. The rails of the crane track are laid upon 
longitudinal sleepers Gin. by 13in. to a gauge of 12ft. 
held in line by cross ties of tee steels, 6in. by Sin. by gin. 
With the exception of the ridge planks, 8in. by 4in., the roof, 
which has a slope of three to one, consists of galvanised cor- 
rugated iron, No. 20 gauge, resting upon continuous timber 
stringers. To the outer of these is fixed the gutter and 
down pipe. It is unnecessary to refer further to the main 
girders, as they were described in our last article. The floor 
planking 9in. by 3in., laid close, rests upon timber joists 12in. 
by 6in., shown in the figure. These are carried upon the 
channels forming part of the platform of the trestles, The 
vertical back post of the trestles is made up of plates 13in. 
by gin., and angles 34in. by 34in. by gin., and the inclined 
post of plates 1ft. 6in. by gin., and angles 3in. by 3in. by gin. 
They are both supplied with diaphragm plates, secured to the 
base gin. in thickness, and by angle steels 6in. by 34in. by 
jin. A portion of the double system of diagonal channel 
bracing bars in Fig. 1 is shown at the upper and lower ends of 
the posts in Fig. 3. The pair of horizontal channels 12in. by 
3gin. by gin. by 4in., connecting the upper extremity of the 
two vertical members of each trestle in the former figure, are 
shown in section in the latter. These channels are also 
attached to the transverse steel tie bars 12in. by lin., running 
right across London Bridge underneath the roadway, so as to 
firmly brace and bind together, as if one erection, the 
opposite trestles and footbridges on each side of the old 
bridge, as more fully appears in the complete cross section, 
showing the works in progress. A section of the base is 
given in Fig. 4, which requires no further explanation. 

A plan through the line B B in Fig. 1 is shown in Fig. 5. 
It will be seen that the tie. bars are in duplicate and are 
riveted to the cross channels by double gusset plates jin. in 

| thickness. The holes in the bars were drilled in position, 
| and the cover plates for the. joints are .3ft, by 12in, by jin., 











Swain 


one on each side, bolted together with bolts jin. in diameter, 
In the plan the vertical back ports are in cross section, con- 
nected by the double channels 12in. by 3$in by gin. by 4in. 
This is a large channel area, and indicates the necessity that 
arose for thoroughly bracing the cantilever trestles. The 
feet of the eight ports are let in between the channels 10in. 
by 3gin. by fin. Angles, 6in. by 6in. by }in., form the hori- 
zontal diagonal ties of the timber staging, and are joined 
together at their intersection by gusset-shaped wrappers din. 
thick. 

In Fig. 6 a complete cross-section of the temporary works, 
now partly ready for public use, is represented. It should be 
stated that in the erection of the cantilever trestles, some of 
the stones of the cutwaters of the piers had to be removed. 
The under surface of the box pedestal was then set upon a 
bed of Portland cement concrete. The electric travelling 
cranes are four in number, two to each footbridge. They 
serve, not only for lifting all the old stones that will 
be used in the widening of the bridge, but also for raising 
the new stones which are required to complete the work. 
All the crane tackle is of steel wire rope, and each crane in 
working order weighs 18 tons. It should be stated that the 
tie bars, or, more correctly, the tie plates, 12in. by lin., 
bracing laterally all the spans of the temporary footbridge on 
the up-stream side of London Bridge with its fellow on the 
down-stream side, were fixed in place underneath the roadway 
during the night. Upon each night one-half of the roadway 
was opened up, and the pair of tie plates carried half-way 
across, to be laid over the remaining half the following night. 
In all probability, when the work is completed, these ties will 
be left in place. How they came there and for what puj 
they were intended will rather puzzle Macaulay’s New 
Zealander. 

The approaches to the covered-in footbridges are supported 
by strong timber framework resting upon the side stone 
staircases, or landing places. Among smaller collateral works, 
it may be mentioned that on the Middlesex approach the 
parapet on the east side of the bridge over Thames-street has 
been re-built and set back, so as to form an unbroken con- 
tinuation of the building line of the street. Hitherto, there 
has been no provision made for the drainage of London Bridge, 
but in future a small drainage system will be introduced 
sufficient for all practical purposes. One of the footbridges, 
that on theup-stream side of the river, is opened to the 
public, and its neighbour is being cleared as rapidly as 
possible for the same purpose. Before being given over for the 
use of pedestrians, the temporary structure was tested to the 
satisfaction of the authorities. 

The deflection was very trifling, about tin. Records were 
taken at three points of each span, at the centre and at 
each end. The testing load was applied wholly on the upper 
booms of the girders, and was made to traverse the five spans 
in succession. 

The widening of the bridge is being carried out from the 
designs, and under the superintendence of, Mr. E. Cruttwell, 
M. Inst.C.E., as the engineer, and of Mr. A. Murray, 
F.R.1.B.A., as the architect, to whom we are indebted for 
our information and drawings. The resident engineer is Mr. 
W. B. Cole, Assoc. Inst. C.E., who accompanied us over the 
works, and kindly supplied us with photographs and many 
valuable working details. The general contractors for the 
whole work are Messrs. Pethick Brothers, of Plymouth. We 
have already mentioned the contractors for the girders, and 
the erectors of the work. It should be now stated that 
Messrs. A. and J. Main and Co., Limited, have a sub-contract 
from Messrs. Pethick for the galvanised corrugated iron 
covered ways, and the galvanised corrugated iron and 
open steel palisading in connection with the temporary 

‘ footbridges, 
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ENTROPY. 
By Professor JoHN Perry. 

[Recentiy we have had our attention called by several 
correspondents to the want of some satisfactory explana- 
tion of what the word “entropy” is intended to mean—a 
matter on which text-books differ. We put the question 
to Professor Perry, and the following “a is his answer. ] 

If a certain quantity of fluid stuff does work or has 
work done upon it, receives heat or gives it out, various 
diagrams on squared paper enable us to specify its 
changing state. We may usually employ any two of these 
five p, 9, v, E,@ as the co-ordinates, where p is its 
pressure, 6 its absolute temperature, v its volume, FE. its 
intrinsic energy, ¢ its entropy. Of course, if the stuff 
is in the solid-liquid or liquid-vapour form p and @ are 
not independent. 

¢ is to heat received H something like what v is to work 
w. An indicator or p, v diagram has p for its ordinate, and 


. v ,adv 
the elements of its abscisse are dt or Pe? or d v, 
) ) 


w being its area. 
dw 


It is evident that the integral of 


~ for a complete cycle is 0, because v must return to 


its old state, or / dv=0. If we want a diagram whose 


area is heat received, whose ordinate is 9, the elements of its 
du 
ae 


abscissie are evidently These two diagrams 


give us all the information we want about stuff when 
changing state. One gives us by its area the work done 
during any change, the other gives us by its area the 
heat during any change. 

If we know how to calculate ¢ or v for all changing 
states of stuff as given by pressure and temperature, we 
can plot p v or @@ diagrams, and their study is very easy 
and interesting, but we must practise it. 

If a man s me, What is ¢? I can only say, ¢ is the 
abscissa of a diagram whose area is H and of which @ is 
the ordinate, just as v is the abscissa of a diagram whose 
area is w and of which p is the ordinate. Or I can say, 
Read up some elementary book on the subject like my 


book on “ Steam,” make a lot of easy calculations and plot | 


diagrams as you are there instructed to do, and the 
matter will become quite plain to you. 

But if Iam asked by some absurd persons like those 
who are writing in the papers just now, Is entropy like 
fuller’s earth? Is it an energy? Is it heat? Is it a 
dumpling? Can you not tell a thick-headed person like 


me what it is without introducing symbols like and 


d H, and without insisting on our drawing diagrams and 
studying the matter ?—if I am asked these questions, I 
answer that I cannot do what is impossible. Entropy 
is not heat, it is not any form of energy or a pudding. 
If the heat 2000 units is received at the absolute tempe- 
rature 1000, I say that the entropy 2 ranks has been 
received. This is the statement whether the Centigrade 
or Fahrenheit scale is employed. If a man is too lazy 
to make this sort of calculation how is he to be taught? 
If d H stands for a small amount of heat given to stuff at 
the absolute temperature @, we say that the stuff 
receives in ranks the entropy d ¢ = —. In indicating 


a great change at varying temperature, how are we to 


dispense with the sign / or give the idea to a man who 


refuses to understand the sign? But to actually compute 
@ for the stuff in any state is easy enough even for very 
non-mathematical persons, because tables and formule 
are given to us. 

Givena p vdiagram of stuff in any real engine, steam, gas, 
or oil, it is easy to drawa @¢diagram. It is easy to draw 
on the same sheet of paper another @ > diagram show- 
ing how in a perfect engine, with the same amount of 
heat drawn from the furnace or heat source, the fluid, or any 
other fluid, would have behaved. The causes of loss of 
efficiency are obvious on the diagrams, so that the merest 
beginners can read them. All the computations are so easy 
that I make my most elementary students do them. 
And I happen to have proof that these most 
elementary students understand the diagrams, and I 
give my most sincere thanks to Mr. MacFarlane Gray in 
consequence. 

The whole idea underlying such a diagram is that the 
entropy of stuff returns to its old value when the stuff 
returns to its old state. This is the mathematical statement 


of the second law of thermodynamics. Or that / d ¢ or 


ce 
/ <= is 0 for a complete cycle. Or that d » is a com- 


plete differential. These are all the same mathematical 
statement. Of course if a man knows nothing of 
elementary mathematics he cannot understand it in 
this form. In the British Association reports, in all 
mathematical books on this subject, it will be found that 
the proof of this statement is called the proof of the 
second law. Perhaps I may be allowed to put the 
matter in this way :- - 

If dH is the heat given to, and d w the work done by, 
stuff in any small change of state, then d H — dw is the 
actual or intrinsic gain of energy by the stuff—call it 
dE. Then the total totting up of dE for a complete 
cycle is 0, That is, in a whole cycle the changes of E 
are sometimes + and sometimes —, but the algebraic 
sum is 0. The total heat given is equal to the total 
work done. This is the first law of thermodynamics. 
But if in a complete cycle we tot up d H alone we do 
not get 0; if we tot up d w alone we do not get 
0. Now is there any way of keeping accounts of 
w so that the balance is 0 at the end of a cycle? Yes. 
When we are told that the stuff does work dw, divide 
the work by the pressure p at which the work is done; 


tot up, not dw, but S and the sum is 0 for a whole 





cycle. Similarly, and this is a statement of the second 
law, and it is the only simple exact statement of the second 
law :—-When we are told that the stuff receives heat 
dH, do not let us totup ¢ H. Letevery dH be divided 
by the absolute temperature vof the stuff when the d H is 


received; now tot up é = for the whele cycle and the 


algebraic sum will be found to be 0. 

When we say that given any two of p, v, and @ of IIb. 
of stuff, we can calculate the third, we are merely saying 
that we know from experiment the characteristic law of 
the stuff. When we say that E may also be calculated, 
we are stating the first law of thermodynamics; when 
we say that ¢ may also be calculated we are stating the 
second law of thermodynamics. 

In a Carnot cycle, heat H is taken from the source at 
the absolute temperature ©, heat / is given to a refrige- 
rator at temperature @¢, the work H — hk being done 


h 


—work being stated in heat units. Then = ez and 


the efficiency is H-i.,® = A 
simplest of things to see if a @¢ diagram is drawn; the 
diagram is merely a rectangle. 

It is one of the easiest and most interesting of exercises 
to take an indicator diagram of a steam engine and find 
the corresponding @ ¢ diagram ; then to draw the Rankine 
cycle, with various amounts of wetness of steam and 
with various amounts of superheating ; then to draw the 
Carnot cycle; then to draw all sorts of cycles on all sorts 
of more orless absurd assumptions, such as that your steam 
might have been air, cr that it might have been more nearly 
of the temperature of the furnace, or that your condenser 
might have been lower in temperature. And it is all 
such easy and accurate and enticing work, and so educa- 
tional, and so conducive to making men think for them- 
selves, that I am getting to believe that no man can 
understand heat engines without having practised it. 
And it is al! true if the second law of thermodynamics is 
true, and it is untrue if the law is untrue—that is, if @, the 
entropy, does not return to its old value when the stuff 
returns to its old state. 

Rankine first used 9 in the above sense, but he called 
it “the thermodynamic function.’ Maxwell and every- 
body else since thirty-two years has called it ‘ entropy.” 

In the whole population of this world, 2 x 10° persons, 
there happens to be just one person who wishes to use 
“entropy”’ in another sense. And “what for, no!” 
Nobody objects. But we do object to his contradicting 
the second law of thermodynamics, especially if he calls 
himself an engineer and says that he believes in the 
second law. 


This is the very 








BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES. 
(By our Special Commissioner.) 
No. II.* 

In the early part of 1902 the outlook was such that the 
business of making bridges and structural steel work 
proved inviting to capitalists, and many new plants and 
extensions of existing plants were undertaken. Althougl 
steel production had been increasing rapidly, the manu- 
facturers could not keep up with the demand. Some of 
the bridge-building firms reported that after having sold 
their product for more than six months in advance, they 
were compelled to refuse further orders. It did not 
seem, therefore, that any considerable part of the large 
number of steel bridges for which contracts had still to 
be let—as provided for by railways, municipalities, &c.— 
could be contracted for and built during that year. On 
the other hand, however, many of the bridge companies 
had recently enlarged their works, and were preparing for 
further extensions to both shops and equipment. Several 
new concerns had also quite recently been formed to 
build bridges and structural steel work. In spite of this, 
at the end of the year all the concerns were crowded 
with work, and had numerous orders on file, while rail- 
ways and contracting companies were clamouring for the 
delivery of material and the erection of work long 
overdue. Part of the delay was due to difficulty in 
obtaining the steel from the mills, which also were 
crowded with work and behindhand with their orders. 
But for the most part the delay was due to the inability 
of the bridge and’ structural works to deal with the 
amount of work for which they had contracts. 

The great activity in the bridge and structural steel 
industry within the past year or two has been unpre- 
cedented, and still continues. Not only are large numbers 
of bridges being built for new railways, but still greater 
numbers are being built in connection with the improve- 
ment works on existing lines to replace timber trestles or 
older iron and steel bridges which are not of sufficient 
capacity to carry the enormously increased engine and 
train loads of present railway service. The great develop- 
ment of electric railways is also a source of large demand 
for steel bridges and trestles or viaducts, in addition to 
highway bridges in cities and towns and upon the country 
roads. Besides all this there is the steel structural 
framework for railway stations, office and apartment 
buildings, hotels, grain and storage warehouses, piers, 
mill and factory buildings, &c. &c. It may be noted here 
that the production of steel structural shapes in the 
United States amounted to 815,160 gross tons in 1900 and 
1,013,150 gross tons in 1901. This includes H-beams or 
joists, zed bars, channels, tees, angles, deck beams, &c. 

There are now in the United States about 200 to 250 
establishments manufacturing steel bridges, buildings, and 
structural work. These, ofcourse, include even the most 
insignificant plants, and a-majority are small local con- 
cerns doing only the smaller class of work and having but 
a limited capacity. The large establishments which 
undertake work of an important character number, pro- 
bably, about fifty to sixty, of which twenty are owned by 





* No. I. appeared January 16th, 





the American Bridge Company. This company, which is 
frequently styled the “ bridge trust,” was organised in 
1900 to acquire and operate some twenty-five different 
works, large and small, and some of them out of date, 
It has, however, no monopoly of the bridge-building 
industry, as there is a number of independent com. 
panies, while the great “boom” in the manufacture of 
steel bridges and structural work during the past few 
years has led to the enlargement of existing plants, and 
the establishment ef new ones. The trust is also 
building and planning new works to increase its capacity, 
and to take the place of some of the snialler and older 
works which it owns, 

Very much has been said in regard to the excellence of 
American bridge shops, and the rapidity of the work 
executed. Doubtless many lMnglish engineers have there. 
fore the impression that the United States abounds in 
large bridge shops built and equipped in the very best 
and most modern manner. Such an impression would 
be strengthened by some of the nice things which have 
been said about certain individual works by English 
visitors. The severe fact remains, however, that there are 
very few really well arranged bridge shops in the United 
States, built and equipped with a view to convenience, 
economy, and ample capacity. Practically all of them are 
crowded with machinery and cramped for room, 
Additional buildings have been erected and old ones 
extended, new tools put in where room could be made for 
them, and so on, in order to provide increased capacity, 
But this is done usually without much regard to 
what a good and ideal bridge plant should be. Many of 
the plants doing important work have old buildings 
crowded with old and new tools, and get along as best 
they can. Not all are in as bad condition, and some have 
been built, or rebuilt, within recent years, with due regard 
to the principles above noted. But unsystematic 
arrangements and crowded conditions are the rule. In 
fact, Mr. Ziesing, Vice-President of the American Bridge 
Company, and one of its engineers, said in 1900 that 
there was not then a shop in the United States which 
could be pointed to as a model bridge shop. Most of 
them have grown up from small works, and as there has 
always been a rivalry between bridge builders there has 
been little interchange of opinion, but each man has 
followed his own individual ideas. 

The original design of many of the plants was defec. 
tive, as viewed in the light of experience, but when once 
built and in operation any radical change became difli- 
cult or impossible of execution. Enlargements of the 
plant and the addition of new tools have made things 
worse, especially in regard to the economical handling of 
the work. Nearly all thelarge shops, therefore, are more 
or less antiquated and inconvenient. Some entirely new 
plants of moderate capacity have recently been built, 
and a few large works are ~ He being built, while others 
are contemplated. Several of the existing works of 
importance are also extending or re-arranging their plants, 
or planning to build new ones. The largest new plants 
are those of the American Bridge Company, at Economy : 
and the Pennsylvania Steel Company, at Steelton 
Neither of these is yet completed. The former com 
pany is also proposing to build a large new plant at 
Chicago, but this project has not yet assumed definite 
shape. 

A difficulty experienced in making improvements is 
the present enormous press of business. As a result of 
this, little time can be spared for the carrying out of 
improvements, especially those which would interfere with 
the progress of the work in hand Much of the large, 
rapid, and important work is now done therefore under 
somewhat adverse conditions, and more or less at a dis- 
advantage. These unfavourable conditions, however, 
have been met by energetic management and good 
organisation. By means of a large equipment of tools, 
machines, and labour-saving appliances, by working 
double turns or shifts, and careful systematisation, the 
work is often turned out more rapidly and economically 
than circumstances would seem to allow. It is now felt, 
however, that further improvements must be made 
largely in the plant rather than in the organisation. This 
is the reason for the establishment of new works to take 
the place of older ones. 

In tool equipment there is always something new 
being introduced ; but new tools and machines are not 
adopted, or older tools discarded, to any such extent as 
might be inferred from some published statements 
regarding American bridge works. Plenty of old tools 
are to be seen among the newer and more powerful tools, 
but they are, of course, used mainly for the lighter classes 
of work, The machine tools are improved from time to 
time, and have materially reduced the cost of the work 
done by them. At the same time, the slow, laborious, and 
expensive methods of handling material have been 
largely superseded by power cranes and hoists of various 
kinds. A thoroughly good equipment and systematic 
arrangement of tools, designed for the greatest efficiency 
and rapidity—with economy—exists in but very few 
works. This is due largely to the lack of time and oppor- 
tunity for anything more comprehensive than patchwork 
enlargements of the building, and the occasional installa- 
tion of new tools where room can be found for them. 
Under such conditions, the rapid and excellent work tor 
which American bridge shops are noted is due largely to 
good management in the handling of both men and 
materials, as already explained. 

In discussing the modern practice in bridge shop work 
at a meeting of the Western Society of Engineers, 
U.S.A., Mr. Pratt, the superintendent of the structural 
works of the Illinois Steel Company, showed that up to 
the present time local conditions have to a certain extent 
governed the arrangement of buildings and processes. 
He remarked that there are probably few, if any, bridge 
shops whose plan would be considered ideal by the men 
responsible for their arrangement. Although improved 
mechanical arrangements have done much to improve the 
grade of workmanship and lessen the cost of structural 
iron, superior skill and organisation have accomplished 
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still more in these directions. In future, however, 
greater improvements must be looked for in the plant 
than in the organisation. 

“Skill may be developed independently of output, but most of 
our appliances which materially reduce the cost of production 
force their way to perfection and adoption after the volume of 
product demanded has been materially increased. The quantity 
of structural shapes rolled in this country has increased more than 
three-fold during the last ten years, and no demonstration is 
required to show that any real improvement in either method or 
appliance is worth more than three times as much to-day as it was 
ten years ago. With this inducement and the prospect of a still 
further large increase in volume, we may look for more marked 
improvement in the appliances of the future than has been made 
in the bridge shops oF the past. Better workmanship will be 
demanded in the construction and maintenance of tools and appli- 
ances. More attention will be given to the arrangement of 
buildings and efficiency of processes. The highest skill, even 
with an increased wage, will be more apparent as the best 
economy. 

The accuracy of the shop work turned out by some 
of the leading bridge works is quite remarkable, but is 
not so generally known or appreciated as it should be, 
even by engineers. A few years ago, for instance, a 
bridge with four steel arch spans was built over the 
Schuylkill River at Philadelphia. The arches were all of 
200ft. span, but in order to provide for the gradient of the 
roadway they were made of increasing depth, but keep- 
ing the same distance between the upper and lower 
booms at the crown in all the four spans. Each arch, 
therefore, differed from al] the others, including all its 
members. But although the work was not assembled in 
the shop before shipment, yet in erection every joint 
and every detail fitted perfectly, and was put together 
without the least trouble. This speaks most favourably 
for the excellence of the drawings, the shop management, 
and the machine work, but it is by no means an isolated 
example. The erection of bridge work in the shops is 
veryrare. For complicated work the templates are some- 
times put together, and if these are correct, itis assumed 
that the work made for them will be correct. When the 
steel arch bridge of 840ft. span at Niagara Falls was 
erected in 1898 the two ends built out as cantilevers 
from either shore came together within }in. of the calcu- 
lated distance between them. This variation was taken 
up be means of adjustment. The same is true of struc- 
tural steel work. In one steel skeleton frame building 
no reaming was necessary in the field to fit the rivet 
holes in the columns and connecting struts. The columns 
had been placed considerably in advance of the struts, 
and were rigidly connected by the tiers of beams 
before these struts were put on, so that there was 
evidently 


well as in manufacture of the columns. 


ange accuracy in the setting or erection, as | 
the 


An important item inthe work of bridge shops and 


designing engineers is the class of work commonly 
classed as “structural work.” 
of the large and lofty office buildings which now form 
such a feature of the larger American cities, and the 


buildings, has led to the development of a new and large 
market for stee] and iron work. With these lofty buildings 


should also be classed—in respect to the importance of | 


steel construction—the numerous other buildings such as 
hotels, warehouses, residences, public buildings, theatres, 


The extensive adoption | 





use of the steel skeleton system of framework in these | Pus Orontes wae leunched: cofoMay 10th lest. 
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&e., with steel framework supporting and encased in 
masonry; also steel mill and factory buildings, grain 
elevators, &c., in which the masonry consists only of 
light curtain walls, or is replaced by metal sheathing. 
This class of construction, which is classed under the 
general term of “ structural work ’—as distinguished from 
bridge work—is an important item to engineers, steel 
mills, and bridge or structural shops. It is not only 
important in extent, but the design of the framework for 
large and lofty buildings, restricted by the interior plan 
and architectural design, has led to new problems in 
structural design. 

In a lengthy discussion of the special features of this 
class of work the American Engineering News pointed 
out that in bridge design the engineer is, as a rule, 
limited only by the required span and loads to be provided 
for, and has a free hand to design the structure and 
arrange the material according to his ideas of what will 
be the most satisfactory. In the structural design of tall 
buildings, however, the engineer is limited by the general 
plan arbitrarily set for him by the architect. He must so 
plan his columns and braces as not to interfere with the 
arrangement of rooms, corridors, doors, &c.; and tbis 
may necessitate the use of heavy girders or trusses to 
carry upper floors and columns over large areas, such as 
banquet halls, concert rooms, &c., in which columns 
cannot be allowed. If the plans of the different floors 
vary, the columns cannot be carried up continuously 
through the building, but girders or trusses must be 


introduced to form foundations for columns~ which | 
| them are single and the other two double-ended. They are 


commence in the upper floors. Requirements for wide 
spacing of columns may result in imposing very excep- 
tional loads upon certain columns. A column in the 


| pressure of 215lb. per square inch. 





first and second-class passengers, who are provided for in the 
style usual in all modern liners. Some of the inside cabins 
are, moreover, on the tandem, or Bibby, system, which, pro- 
viding for access to port-holes in the ship’s side, permits of a 
direct supply of fresh air and daylight. This is an advantage 
which old travellers will not be slow to appreciate. Especial 
attention has been given throughout to this question of 
ventilating, electric fans being arranged in suitable positions 
to keep the air in motion. More need not be said about the 
‘*hotel’’ parts of the ship, particularly as we are at present 
concerned with her main engines, which are the subject 
of a Supplement issued with the present number of THE 
ENGINEER. 

The engines are of 5000 horse-power each. They are of the 
quadruple-expansion type, having cylinders 27jin., 39in., 
56in., and 80in. diameter, by 60in. stroke. They are supplied 
with steam by six steel cylindrical boilers working at a 
The cylinders are 
arranged in the following order :—High-pressure, forward, 
low-pressure, second intermediate, first intermediate. The 
two forward cranks are at right angles to each other, and the 
two after cranks are also at right angles to each other ; but the 
engines, being balanced on the Yarrow, Schlick, and Tweedy 
system, the forward pair is not at right angles to the after pair, 
but at an intermediate angle arrived at by calculation. The 
two smaller cylinders have piston valves, and the second inter- 
mediate and low have flat valves, with Joy’s assistant 
cylinders. The valve gear is, as our illustration shows, an 
ordinary link motion. These engines were built by the Fair- 


| field Shipbuilding and Engineering Company, Limited, of 


thirty-storey Park-row building carries a ]oad of 1500 tons; | 


while a column in the Waldorf-Astoria Hotel carries a 
load of 2500 tons. This latter is 30ft. long, and weighs 
283 tons, being a mammoth steel pillar composed of ten 
web plates, four cover plates, and twelve angles. 


Sometimes the columns carrying heavy loads occur at | 
points where they are exposed, and must be enclosed in | 


ornamental shells of polished stone, &c. In order to 
avoid an appearance of clumsiness, special designs must 
be prepared, so as to keep the metal column as smal] as 
possible. 
in order to avoid interference with doorways, &c., and to 
keep it concealed. Perhaps the greatest difficulty, how- 


The wind bracing is another difficult matter, | which is in use in Pennsylvania, and which he says will do much 


| 


ever, is in the detailing of the connections, and laying | 


out the floor framing, connections, &c., so as to provide 
for the numerous water, gas, and plumbing pipes, electric 
wires, flues, &c. All this class of work involves careful 


Glasgow, from whose yard the vessel was launched. 

The boilers, as we have said, are six in number. Four of 
all 16ft. Gin. in diameter, the former 11ft. and the latter 
19ft. Sin. long. There are four furnaces in each front, and 
they are all provided with Howden’s forced draught system. 

A general illustration of the Orontes is given above, from 
which a good notion of her graceful—almost yacht-like— 
appearance may be gathered. She is not a very fast vessel 
according to modern ideas, her trial speed having been under 
18} knots. 








IMPROVED CARTRIDGE FoR COAL MINING.—Mr. Seymour Bell, 
the British Commercial Agent in the United States, in his report 
on the coal industry for 1901, calls attention to a new cartridge 


to avert danger from explosions and fires. The cartridge is com- 
posed of an inner and an outer tube made of specially prepared 
material, with the intervening spaces between the inner and outer 
tube filled with water. It is made in a number of sizes to meet 


| the various requirements to produce the desired results. The ex- 


and difficult work in the drawing-office and in all | 


the shops. 
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long, and 58ft. 3in. wide. 

10,000 effective horse-power. 
and passenger service between England and Australia, and is 
at present upon her first return voyage. She has, besides a 


She is a} 
| vessel of 15,450 tons displacement at the load line, is 530ft. 
Her propelling engines are of | 

She is destined for the mail | 


| space is fill 


plosive is placed in the small or inner tube, with the firing wires 
adjusted to protrude, and the tube is firmly corked ; this loaded 
tube is then placed in the larger tube, and the entire surrounding 
with water. The firing wires are carried through 


| the cork inserted in the outer tube, which is firmly driven home, 


| and the cartridge is then ready for the shot hole. 


It is adapted 


| for use with either firing wires, fuses, or squibs. The efficiency 


} 
| 
| 


certain amount of third-class accommodation, reom for 323 | and, in addition, there is no excessive shattering. 


of the cartridge in action is perfect, there being no flash, flame, or 
spark. At the moment of explosion every vestige of fire is 
instantly destroyed, and the danger from secondary explosions, 
whether in gaseous or dry mines, is entirely eliminated, regardless 
of how hazardous the conditions ray be. In consequence of the 
water acting as a cushion or “‘tamp,” much of the dangerous 
tamping is unnecessary, and as a greater lateral force is exerted 
by the same given quantity of explosive, the output of each blast 
is fully 20 per cent. more than is produced by the present method 
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CONNECTING AND COUPLING - RODS, 
By P. H. Parr. 
No. IL. 

Tue following two formule will be found convenient 
when reducing the speeds as usually given to the form 
necessary for use in the bending moment formule. 

Let D = the diameter of the driving wheel in feet, » 
= the number of revolutions made by the same per 
second, and V = the velocity of the engine in miles per 
hour, then— ~ 


az 56 — 
D 


44Vr 
15D" 

For what are known as straight tap2r rods, which are 
almost invariably used for high-speed work, if the section 
is composed of one or more rectangles, such as the 


and v= 





sections of Fig. 1, it is evident that the law connecting 
the area of the section of the rod with its distance from 
the crosshead is linear, and we may write— 
A=e+8Bz. 
The dimensions of connecting-rods are usually given 





as in Fig, 2, where A; and A, are the areas of the section 
for which z = a, 2 = a, respectively, 
This being the case, we have to determine a and £. 
pa A.A 
ay— aq 
Ay a;— A, a 
a,)—- a4 
A little consideration will show that, when the con- 
necting-rod and the crank are at right angles, the big end 
of the rod must have an acceleration towards the centre 
of the crank shaft, or at right angles to itself, equal in 


a= A, - 4,8,ora= 


52 
amount to =, in common with the crank pin, and that 


the small end of the rod has no acceleration in this 
direction, so that at any point distant z from the crosshead 
pin there must be an acceleration, normal to the axis of 
the rod, and directly proportional to z, the absolute 
2 

amount being 7. or ¢ z, ¢ having the value given 
above. 

Considering now the elementary volume (a + 8 2) d z, 
the inertia force, or the force necessary to give it the 
acceleration ¢ z is seen to be equal to— 


Yaz +B2) dz 
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while R, 


¥¢P ‘ 
12g (4a+38 1) 
= 0'0007454 ¢ 7 (4a + 8 Bl) for steel rods. 

The bending monient at any section distant « from 
the centre of the crosshead pin, due to the inertia of the 
rod is— 

Re—[ "ler +o2 (2—z)dz 
tee « B 
129 
and this last expression is the simple formula for the 
bending moment which may be used when very great 
accuracy is not necessary, The maximum bending 
moment occurs at a point nearer to the crank pin end 
of the rod than to the crosshead end, but, owing to the 
taper section of the rod, the maximum stress in the 
material does not occur at the same place as the maximum 
bending moment. The position of the section at which 
there is the maximum stress in the material varies from 
about 0°45 / (from the crosshead pin) with a quick taper 
to 0°577 1 with a parallel rod, but for all ordinary tapers 
it is sufficiently accurate to take it as being at the centre 
of the rod, especially in view of the fact that the varia- 
tion of stress for some distance to either side of the 
maximum is inappreciable. 


[2a (P — x) +28 (2 — 2')] (1) 


Substituting 4 for x in (1), and dividing by the section 


modulus, we obtain the maximum stress in the material 
by bending, due to inertia, as— 


v¢h 


ci ae. 7 TBI . 2 
Maximum stress 192 g Z (12a+781), (2) 


or, for a stee] rod— ; 
Maximum stress = 0-0000466 2 (12e+ 761). (2a) 


The results obtained by this formula are, of course, too 
small, by an amount varying usually from 5 to 10 per 
cent., butif, say, 8 per cent. be added, so that the formula 
for steel rods becomes— 


Maximum = stress 0° 00005 cf (12a+7B2) . (2b) 


the stress thus found may be relied upon as being 
generally within about 5 per cent. of the actual, and no 
doubt, in many cases, this formula will be preferred to 
the more accurate one given later, on account of its 
extreme simplicity. 

We have now to investigate the effects of the thrust 
along the rod, and the frietion of the crank pin. 

The thrust has already been stated to produce a 
bending moment equal to F y, 

The friction of the crank pin evidently produces a 
bending moment at the big end of the rod equal to 
} Pw 8, P being the pressure on the pin, which is easily 
seen to be equal to v F? + R4, The bending moment at 
any point is proportional to its distanee from the cross- 


head pin, and its absolute amount is 4 Pw s ” or 9 2, 


» having the value given in the list of symbols, 

We must, in order to find the value of y, or the detlec- 
tion at any point of the rod, add to the bending moment 
produced by inertia that due to thrust and friction, and 
then use the well-known equation— 

Fy __ M 

d x EI 
This gives— 
P y ‘a F 
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Unfortunately, as the section of the rod varies so does 
its moment of inertia, but if I is expressed as a function 
of x, it is impossible to solve this differential equation 
except by means of an infinite series which is so com- 
plex as to be absolutely useless from a practical point of 
view; the only alternative is to use the average value of 
I as a constant, when the equation will be recognised as 
“linear with constant coefficients,” and the solution, 
though somewhat tedious, is not difficult, ; 

Solving the equation for y (keeping in mind the obyious 
conditions y = 0 when x = 0 or J) and multiplying by F, 
we obtain the bending moment produced by the thrust 
along the rod, and then adding to this the bending 
moments produced by inertia and friction, we obtain 
finally P 

Bending moment at any section distant « from the 
centre of the crosshead pin, 

By¢ /E I)? 
g ( v) 


=[nt+ yeep tan-* 
versin / EA 
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Putting « = : in (3) we obtain the bending moment 


at the centre as— 
yClEI, , ap) 287¢ (EI) 
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and the maximum stress in the material due to bending 
is this divided by Z. 


When using equations (3) and (4) it is very important 
to notice that the quantities of which the trigonometrical 


ratios are to be used, such as / / Ra are in circular 


measure, and before referring to a table of sines, &c., 
these quantities must be multiplied by 57°296—the 
number of degrees in a radian—or else the correspond- 
ing angle in degrees must be found by reference to the 
table of “ Circular Measure of Angles,” which is to be 
found in any good set of mathematical tables. 








THe YORKSHIRE COLLEGE ENGINEERING SocteTy, LaEDs.—On 
Monday, January 12th, Mr. J, L. Cridlan read a paper before 
the members of this Society on ‘‘ Centrifugal Fans.” He took u 
the theoretical and practical sides of the subject, dividing it 
broadly into three groups:—Fans for exhaust, blast, and special 
purposes. He dealt with the general design of fans according 
to the ag ry for which thcy are intended, urging as an economic 
measure that they should be applied to the conditions designed 
for. Efficiency was considered under three heads :—Manometric, 
volumetric, and mechanical, The lecturer examined exhaustively 
the factors which affect these, and gave the formulx, based on a 
long series of experiments made by him on various types of fans, 
for arriving at the best result obtainable. He advocated the 
adoption of the best designs and workmanship on the score of 
durability, reliability, and economy of space. At the close of a 
di ion which followed the paper a vote of thanks was accorded 





* No. I. appeared January 16th, 





to Mr. Cridlan. 





THE EFFICIENCY OF PRIME MOVERS AND 
OF MACHINES. 


Tue efficiency of a prime mover is the ratio of the 
useful work performed to the total energy Cerived from 
the substance used, 

The efficiency of a machine is the ratio of the work 
done by the machine to the energy received from the 
prime mover, 

Prime movers are transformers of energy from natural 
sources into useful work. 

The leading natural sources of energy are coal, a fall of 
water, and the movement of the wind, These are 
utilised through the medium of the steam or heat engine, 
the water-wheel or turbine, and the windmill. 

The late Professor Macquorn Rankine was the first to 
put the effective working of the steam engine on a scien- 
tific basis, Thus we find that in 1849* he had determined 
*the general equation of thermodynamics, which 
expresses the relations between heat and mechanical 
energy under all circumstances,’+ and expands this to 
the thermal action of steam in the cylinder in papers 
read before the Royal Society of Edinburgh in 1850 and 
1851 and 18538 hm xx.). In 1859 he developed these 
theoretical considerations in his ‘‘ Manual of the Steam 
Engine and other Prime Movers,” where he states, ‘ The 
law of the efficiency of elementary thermodynamic 
engines—viz., that the heat transformed into mechanical 
energy is to the whole heat received by the fluid as the 
range of temperature is to the absolute temperature at 
which heat is received,” and expressed it in symbols as 


Lt where T;, is the absolute temperature of the heat 


1 
received and T, the absolute temperature at which the 
heat is rejected, In a condensing steam engine these 
may be taken as the absolute temperatures of the steam 
on admission to the cylinders and of the condenser. 

In the same work he goes on to say: ‘It appears, 
then, that the efficiency Fy heat engine is the product 
of three factors, viz,:—(1) The efficieney of the furnace, 
being the ratio which the heat transferred to the work. 
ing fluid bears to the total heat of combustion ; (2) the 
efficiency of the fluid, being the fraction of the heat 
received by it which is transformed into mechanical 
energy; and (3) the efficiency of the mechanism, being 
the fraction of that energy which is available for 
driving machines,” Since the early editions of Rankine’s 
works inereased efficiency has been obtained in all three 
divisions, Thus, in modern examples we find that 
the efficiency of the boiler or steam generator is about 
80 per cent. of the heat energy of the coal, whilst that 
of the steam during its action in the cylinder is about 
18 per cent. of its total energy as supplied from the 
boiler, and the efficiency of the machinery may be 
taken as about 93 per cent. of the energy imparted by 
the steam. Putting these percentages into fractional 


, a sO 618) = (95 
form, and taking their product, we have 100 * 100 * 100 


— about in or between one-seventh and one-eighth of 


the original heat energy of the fuel. 

Rankine, following up the investigations of Joule, 
applied the factor known as Joule’s equivalent to this 
question, Thus, in the same manual, he says: “If the 
number of British thermal units produced by the com- 
bustion of 1]b, of a given kind of fuel be multiplied by 
Joule’s equivalent 772 foot-pounds, the result is the total 
heat of combustion of the fuel in question expressed in 
foot-pounds.”} 

Taking 14,500 as an average value of the heating power 
of 1 lb. of coal expressed in thermal units, we have, after 
multiplying by ) snr equivalent, already referred to, 
11,194,000 foot-pounds as the value in mechanical work 
due to the combustion of 1 lb. of coal. In some of the 
best forms of steam engine 1 indicated horse-power is 
obtained from the combustion of about 1} Ib. of coal per 
hour in the furnace. Since a horse-power represents 
work done at the rate of 33,000 foot pounds per minute, 
we have as the efficiency of such an engine :— 

Work done by engine = 33,000 x 60 = 1,980,000 foot- 
pounds 

Energy in 1} lb. of coal = say 15,000,000 foot-pounds 

= '182 nearly, that is to say, the efficiency of the engine 

as a whole is between }th and jth of the thermal energy 

of the coal. 

If the engine is supposed to drive a steamship, further 
losses take place through the action of the propeller on 
the water ; if its efficiency is taken at about 40 per cent., 
we have for the final efficiency of combination of boiler, 
engine, and propeller, about th as representing the 
efficiency of the system, 

For the utilisation of water power the slow moving, 
cumbrous water-wheel has given place to the rapidly 
rotating turbine, good forms of which give about 80 per 
cent, of the energy of the fall of water. The water 
turbine is, therefore, a very efficient prime mover, and 
where water power is abundant it can be employed more 
economically than the steam engine, and in many situa- 
tions can be used very efficiently for the production of 
electric power through the dynamo, 

The efficiency of the windmill as a prime mover is 
low, being only about 30 per cent. of the energy of the 


'P | cylinder of wind passing it. 


In the conversion of mechanical power into electric 
energy about 95 per cent, of the power transmitted to the 





*Bee ‘‘A Manual of the Steam Engine and other Prime Movers.” 
Griffin and Oo, 

Se: also Tus Encinggr of June 28th, 1867, and Memorial Volume— 
Rankine’s Scientific Papers. Griffin and Co., 1881. 

t The relations of heat and mechanical energy are also sct forth under 
the heading of ‘‘ First Law of Thermodynamics :—Heat and mechanical 
energy are mutually convertible; and heat requires for its production, 
and produces by its disappearance, mechanical energy in the proportion 
of 772 foot-pounds for each British unit of heat ; the said unit being the 
amount of heat required to raise the temperature of 1 lb, of liquid 
water by 1 deg. Fah. near the temperature of the maximum density of 
water.” 
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dynamo is converted into electric energy, and if this 
electric energy be transmitted to a motor, we may get 
about 90 per cent. of this energy transformed into motive 
power. 








STEAMSHIP PERFORMANCE IN 1902. 


Tut Admiralty Committee on Subsidies to Mercan- 
tile Cruisers has just issued its report, which shows, on 
the authority of our highest experts in naval architec- 
ture, the onerous conditions to be fulfilled if any notable 
increase of speed is to be maintained over a long voyage, 
taken in the report as about 3000 miles on the Atlantic 
passage. But so long as the Germans hold the flag for 
the fastest vessel, even under the arduous conditions of 
an extra day to Hamburg or Bremen, the ne plus ultra of 
steam navigation cannot be said to be reached. As in 
1894, when rumours appeared of the new Cunard vessels, 
materialising in the Campania and Lucania, so now we 
read of the negotiations between the Admiralty and the 
Cunard Company for two new vessels, to have a contract 
sustained sea speed of 25 knots for the Atlantic passage. 

The plans are under consideration by the Admiralty 
and Chief Constructor at the present time; but all the 
information relating to size that has leaked out states 
that the Clyde must be deepened before the vessels can 
be put in hand or Sood vs ig showing that they must 
run to much larger dimensions than the Campania and 
Lucania. As a matter of fact they will not be built on 
the Clyde at all. 

The report of the Admiralty Committee is issued, in 
popular Janguage, for the edification of ordinary naval 
opinion; the theory and calculations are not given on 
which the conclusions are based; but the tabular state- 
ment issued in the report contains sufficient information 
on which to base some calculations and to reconstruct 
the theory. 

The length of the voyage being taken as 3000 sea miles, 
the table shows the prime cost and engine power for 
speeds ranging from 20 to 26 knots, with the annual 
subsidy based on the present rules of allowance. 


Speed in Prime cost. Horse-power, Annual subsidy, 
knots, £ I.H.P. £ 

2 350,000 ... ... 19,000 9,000 

21 400,000 ... ... 22,000 19,500 

22 470,000 25,500 40,500 

23 575,000 30,000 67,500 

24 850,000 40,000 110,500 

25 1,000,006... 52,000 149,000 

26 1,250,000 . ,000 204,000 


An analysis of these figures shows at once that the 
prime cost has been reckoned on the basis of the horse- 
power at about £19 to £20 per horse-power; also that 
the horse-power has been proportioned to the fifth power 
of the speed, and not to the seventh power, as in Froude’s 
Law of Mechanical Similitude. This shows that the 
Committee is taking a sanguine view of possible im- 
provements in the steam engine not yet accomplished, 
and also that all available space in the swift vessels will 
be taken up with coal and maghinery. 

The larger vessels are to be run at a higher speed than 
in accordance with Froude’s law, reversing the plan 
adopted with the Oceanic, which has a Jower propor- 
tionate speed. 


Bnet WE OMS a. : hs cs a 2) 21 
Time of yoyage, chronometer hours 150 143 
Printe GO0N 05." ine). -:- .. £& 350,000 400,000 
Horse-power, I.H.P.... ‘ 19,000 22,0° 0 
Annual subsidy ... £ 9,000 19,500 
Length, in feet ... ... a 600 630 
Displacement, tonnage ... ... ...  ... 13,000 15,000 
Coal (at 1-75 lb, per H.P, hour), tons ... 2,228 2,456 
Coal, in tons perhour ... ... ... 15 - 

Resistance, in pounds per ton 20 21 
Equivalent incline, onein .., ... ... 112 106 
Steam pressure, pounds per square inch 150 165 
Machinery department, number ... 100 110 


Limitations of the depth of water at the ports of arrival 
and departure prevent the naval architect from utilising 
to its full extent the most profitable extension of dimen- 
sion in increase of draught in the large vessel; but for 
the sake of argument we may assume that considerations 
of seaworthiness will not cause any other material 


change in similarity of form, and now this similarity, | 


combined with the working assumption of a resistance 
varying as the wetted surface and square of the speed 
(pace Mr. Mansel) shows that the Committee have made 
the displacement proportional to the cube of the speed, 
and not to the sixth power, as in Froude’s law; this 
makes the length of similar vessels proportional to the 
speed, so that the 600ft. 20-knot steamer will stretch to 
780ft. for 26-knot speed. It is difficult to arrive at the 
displacement tonnage of a mercantile steamer, as 
a liberal discount is made to arrive at the registered 
tonnage, which is the basis of taxation and dock dues. 
But it cannot be far wrong to assume a displacement of 
13,000 tons in the 600ft. steamer at the commencement 
of the voyage, and this will be raised to 28,500 tons in 
the 780ft. 26-knot vessel. The coal, reckoned at 1°75 lb. 
per horse-power hour, is raised from 2228 tons to 
6131 tons,and the coal per hour from 15 tons to 52 tons, 
If Froude’s Law of Mechanical Similitude is preserved, it 
is found that the resistance, reckoned in pounds per ton, 
in railway fashion or in equivalent incline, is the same 
for all sizes, and works out to about 20 lb. per ton, or an 
incline of 1 in 112 for the 20-knot vessel, taking the 
formula resistance in pounds per ton = 326 times the 
horse-power divided by the displacement tonnage and the 
speed in knots. But with the law adopted by the Com- 
mittee the resistance in pounds per ton grows pro- 


portionately with the speed up to 26 lb, per ton for the | 


26-knot vessel. 
If the pitch of the propeller is 25ft. in the 20-knot 


| vessel, it will have to make 80 revolutions per minute ; 
d | vertical four-cylinder motor capable of developing 16 brake 


and these revolutions will have to be maintaine 
throughout if the vessels ane fitted with similar pro- 
pellers. Steam pressure will require to be increased as 
the square of the from, say, 150 lb. to 254 lb. per 
square inch; on Froude’s law the pressure would 
increase as a 
A tabular t is appended of the calculations, 
which shows what the Committee are confident naval 
architects and engineers can accomplish, if given a free 
hand, culminating in a vessel, say, S00ft. beng and 28,500 
tons displacement, with coal ity of over 6000 tons— 
sufficient te drive it at 26 over a voyage of 
3000 miles. But amy re-arrangement which would 
shorten the voyage, say, 500 miles, by ing a 
condition of 


Canadian and Irish port, would render the 
speed far less onerous to fulfil, 

How is it, then, that the Germans can beat us, handi- 
capped as they are by an extra day’s steam? Do they 
coal up at Southampton or C. ? and what is the 
basis on which the sea speed is reckoned ? 

The actual chronometric hours of the westward passage 
are subjected to a deduction of four hours and a-half, due 
to longitude difference; if this discount is made, the 
apparent sea speed of the 26-knot vessel is raised to 
27 knots. The problems of the Atlantic e are not 
the only ones requiring solution ; South Africa demands 
a rapid steamship service, available in time, we hope, for 
the projected visit of the British Association in 1905. 
But if an Atlantic steamer is put upon this passage of 
double length, a reduction in sustained sea of over 
80 per cent. must be anticipated. At the Diisseldorf 
Exhibition, in the Krupp annexe, a very fine piece of steel 
work was shown in the Soe of one of the two 
propellers of the North German Lloyd Kaiser Wilhelm II. 
The shaft was 288ft. long, weighed 226 tons, and was 
provided with six cranks, arranged so as to avoid vibra- 
tion, on the Schlick system, and actuated by eight 
cylinders, two steepled. Thus the vessel will be pro- 
vided with four complete sets of four-cylinder engines. A 
sleeve in the shaft was shown, to serve in case the shaft 
was broken at sea; unfortunately, the fracture takes place 
too often in an inaccessible part. 

The Parson turbine has been running with success for 
the past two years in the Clyde Union steamers King 
Edward and Queen Alexandra. It is rumoured that an 
order has been placed for a turbine steamer to make the 
Newhaven-Die e of 60 miles in two hours, and 
bring this route to the front as the quickest route to Paris. 
A similar vessel would knock off only 20 miles from the 
Dover-Calais passage. But to retain command of the 
ocean we must bestir ourselves, and shake off the 
lethargy in which we were discovered in the | 
century. G, 
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THE STANLEY MOTOR CAR SHOW. 


THE movement promoted by the Automobile Club of Great 
Britain and Ireland—or, rather, those of its members who 
are interested in motor car manufacture—to restrict the 
shows to one annually having failed, the trade this year 
have the choice of three exhibitions at which to bri 
before the public their latest products, The first, prom 
by the Stanley Show Committee—a body better known for its 
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| 

22 23 2 | 25 23 

133 130 1 | 129 115-5 
470,000 576,000 850,000 | 1,000,000 | 1,250,000 
25,500 30,000 40,000 | 52,000 68,000 
40,500 67,500 110,500 | 149,000 204,000 

660 690 720 | 750 7 

17,300 19,800 22,400 | 25,400 28,500 
2,912 3,058 3,900 | 4,876 6,131 
A us oe at 52 
22 23 24 25 26 
102 a 90 86 
181 198 216 | 234 | 254 
125 150 200 | 260 340 


} | 





connection with cycling matters—was opened on January 16th, 
and closes to-morrow, Saturday, The buildings at Earl's 
Court usually associated with summer exhibitions have been 
chosen, and there has been brought together a fairly numerous 
collection of motor cars and accessories of British and foreign 
make. As was only to be expected under the circumstances, 
the exhibition is not as fully representative of this important 
industry as could have been wished, the absence of many of 
the leading English builders being remarked. Nor does the 
show introduce much that is novel, in view of the remarkable 
display which was given last December in Paris, In petrol 
cars, with trivial exceptions, no new features are to be 
noticed. The general principles adopted by most of the 
makers are the same, The vertical engine is almost universal, 
and the transmission is chiefly on’ the well-known Panhard 
beg There is, however, a tendency to discard the use of 
chains for transmitting the er from the intermediate 
shaft to the road wheels, and to substitute for it a a 
tudinal shaft with universal couplings, the shaft driving t 

wheels through a live axle and differential speed gear. On 
the top speed this arrangement allows of the whole of the 
power of the engine being transmitted to the road wheels with- 
out the loss due to friction of the gearing, and gives,a sweeter- 
running car. We are almost led to hope that the time is not 
far distant when wasteful e-speed gearing will be a 
thing of the past. The tendency is distinctly in this direction, 
for the introduction of ly-o inlet valves, and 
for compensating carburetters and throttle-governing now 
enable the petrol motor to be ran at much lower speeds than 
formerly. With the exception of the cars, of 
which there is a fine display, water-cooled cylinders are 
universal, and in this connection should be mentioned the 
‘honeycomb’? radiators, which were introduced on Mercedes 
cars, but which are now being largely adopted by other makers. 
In this type of radiator a very large cooling area is obtained 
in the minimum of space, and the amount of water required 
is correspondingly-mimimised. Among the latest additions to 
the motor car builders is the Velox Motor Company, 
Limited, of Coventry, which e;chibits a petrol car built on 


, 





good, if not entirely, new lines. This car is propelled by a 


horse-power. The cylinders are 3}in. diameter by 4in. stroke, 
and the normal speed about 900 revolutions. It is no par- 
ticular disparagement if we say that the motor is not the 
best feature of this car. It would be improved by the adop- 
tion of mechanically-operated induction valves, both in 
point of economy and noiselessness. The transmission on 
the Panhard principle is substantially constructed, and the 
live rear axle is driven by a longitudinal shaft ard differential 
gearing, no chains being employed, while the direct through 
drive on the top speed is provided. The chief feature in the 
transmission mechanism is the use of a spring coup- 
ling between the change-speed gear and the propelling 
shaft, so that the shock to the gearing caused by start- 
ing the ear from rest is absorbed by the spring. The 
main frame is stiffly built of steel tubing, somewhat 
on the limes of the Humber car of last year, and 
the method of suspending the engine and gear box 
is well thought out. The frame is carried on long plate 
springs above the front and rear axles, but in the latter case 
an unusual system of suspension has been adopted. At 
neither end are the rear springs pivoted direct to the frame, 
but the rear axle is prevented from moving in any but 
= up-and-down —— by guide forks, oe are zolid with 
the spri tes holding the springs to the axle. The guide 
Soche' aed te square sockets, ahah son rigid with the frame, 
a kind of horn plate being thus provided. Blocks of rubber 
are fitted above the spring plate in order to cushion the blow 
should an exceptionally rough piece of road be met with. 
There are one or two pr Hn minor improvements, and the car 
altogether presents a pleasing and roomy appearance. 

The British Automobile Commercial Syndicate, of Long- 
acre, exhibit besides 10, 12 and 16 horse-power Panhard and 
Levassor ears, several French Clement-Talbot petrol cars, 
in which some beautiful mechanism is noticeable. The 
four-eylindered 20 brake horse-power cars are of new 
design. The engines have mechanically-operated inlet 
valves, beehive Mercedes water-coolers, electrical ignition, 
either d 0 or magneto, four speeds and reverse, the top 
speed driving directly from the motor to the axle. The 
fram2is of C section steel all in one piece, and the four wheels 
are of equal size. The workmanship displayed in the 
mechanical parts of these cars is quite exceptional. The 
Motor Manufacturing Company, Limited, of Coventry, have 
an extensive stand of nine carriages from 8 horse-power to 
20 horse-power, but, as far as could be seen, no new features 
have been introduced. The Lanchester Engine Company, 
Limited, Birmingham, has on view a number of standard 
10 horse-power touring cars with well-known air-cooled 
engines. By the Duryea Company, of Coventry, are shown 
five types of the simple and inexpensive Duryea car, the 
principal mechanical features of which are :—Triple-cylinder 
balanced 10 brake horse-power motor ; nickel steel live axle 
in one piece ; direct chain transmission without countershaft ; 
throttle control and irreversible steering without worm gear. 
The engines have magneto ignition and natural water circula- 
tion without pumps and large bearings. These carriages are 
good hill climbers, and the throttle control allows of a very 
wide range of speed without unnecessary complicated gearing. 

Amongst steam-propelled vehicles there are two types 
shown, which have not yet been described in these pages, 
viz., the Prescott and the Toledo cars. Both are of American 
construction, The Prescott carriage shown by the Houk 
Automobile Company, Limited, Snow-hill, London, resembles 
in many respects another well-known steam car, which has 
been described in Tux Encriveer, but differs in several 
essential particulars. It has a vertical fire-tube boiler, the 
shell being of seamless drawn steel, 16in. diameter, and 
contains 367 fin. seamless copper tubes. Between tbe steam 
and water spaces is a baffle plate, the idea of which is to 
prevent the water from splashing into the steam space, 
thereby keeping dry steam. After leaving the boiler the 
latter is led through tubes surrounding the oil burners, and 
is thereby superheated before going into the engine. The 
engine is of the vertical marine type, enclosed in a detach- 
able casing, and is said to develop over 6 horse-power. The 
reversing links are operated by means of a foot lever, 
leaving the hand always free for manipulating the throttle 
lever, Three pumps are provided—a plunger pump, actuated 
by the engine, a steam pump, and a hand pump. Thirty 
gallons of water and 8 gallons of fuel can be carried, and two 
band brakes are provided on the rear hubs. This carriage is 
built to carry four persons, but by a neat arrangement the 
front seat can be folded up so as to be unnoticeable when 
only two seats are required. It weighs about 10cwt. The 
Toledo steam car exhibited by the Victoria Carriage Works, 
Limited, Long Acre, London, has a semi-flash boiler of 
original design, in which a powerful circulation is effected. 
The engine is of the vertical twin-cylinder pattern, with 

iston valves, and is capable of developing 74 horse-power. 

he cylinders are 3in. diameter by 4in. stroke. The valves 
are provided with rings to prevent leakage. The crossheads 
are of phosphor bronze; the connecting-rods are steel 
forgings. e cranks, excentrics, and sprockets are all 
drop forged steel and hardened, and the main crank 
bearings are ljin. diameter, with ring lubrication. The 
crank chambers have dust-proof covers forming oil wells, 
into which the cranks dip. The engine has attached to it a 
boiler feed pump which obtains its supply from the rear tank, 
and, after pumping through the feed-water heater, which is 
combined with the muffler, a temperature of 208 deg, is said 
to be reached. The car carries 9 gallons of oil, and 40 
lons of water, and weighs about 14 cwt. The Toledo 
urner is provided with a pilot light, which, after once being 
lighted, maintains a steady, small flame, irrespective of the 
regulator. The regulator acts on the main burner, and either 
cuts out or admits gas to it automatically. The automatic 
regulator action is such that steam being raised to within a 
few pounds of a predetermined pressure the flow of petrol is 
cut off. Should the carriage be started and the steam pressure 
reduced, the regulator will again admit petrol to the 
burner, and the steam pressure is once more raised to the 
cutting-off point of the regulator. 

Other steam cars exhibited are the Gardner-Serpollet and 
the Miesse, both of which have previously been alluded to in 
these pages. The only motor lorry in the show is exhibited by 
Mr. A. W. Brightmore, of Egham. It is a 5-ton steam-driven 
lorry of a pattern described in vol. xciv., p. 131, of THE 
ENGINEER. 








Ir would appear to be high time for a large number of 
locomotives in use on the East Indian Railway to be committed to 
the scrap heap. Shareholders would have no cause for complaint, 
in view of the fact that some of them have been in their service for 
thirty-four years. 
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DOUBLE-COMPOUND CONDENSING PUMPING ENGINES FOR ALEXANDRIA 


TANGYES, LIMITED, BIRMINGHAM, ENGINEERS 


(For descrivtion see page 95 




















FRONT OF ENGINES 














Fagige Pr 


BACK OF ENGINES 





90 


THE ENGINEER 


JAN. 23, 1908 








THE CHILIAN BATTLESHIP CONSTITUCION. 


WE referred briefly in our last issue to the launch of the 
Chilian battleship Constitucion, and now we are in a position 
both to describe her in more detail and to endeavour to allot 
her to her right place amongst the battleships of the world. 

The Constitucion, like her sister ship Libertad, launched 
on the 15th, at Barrow, is similar to the well-known Elswick 
type of ship, having a crt-away stern, balanced rudder, sub- 
merged torpedo tubes, &c. Ordered last February, one of the 
conditions of contract was that she should be completed in 
eighteen months, and although the cessation of hostilities 
between Chili and Argentina made it possible to alter this 
condition, the construction of the ship has been exceedingly 
rapid, the launch taking place about nine months after the 
laying of the first keel plate. 

Her principal dimensions are as follows. Length between 
perpendiculars, 436ft.; breadth, 7lft.; draught, 24ft. 7}in ; 
displacement, 11,800 tons. Her powers of offence are, 
it will be seen from the table given herewith, very 
great, and make this vessel, for her size, probably the 
most powerful yet built. One round fired from all these 
guns simultaneously would mean, it is estimated, the dis- 
charge of about 5800 Ib. of projectiles, and the ship will be 
able in all to discharge about 13} tons per minute. As wilt 
be seen, the secondary armament is exceptionally heavy, while 
the dangers of torpedo and submarine boat attack have been 
provided against by the large installation of very rapid-firing 
light guns. It is worth noticing also that as the 7°5in. guns 
at the corners of the citadel are, according to their posttion 
in the ship, arranged to fire either direct ahead or astern, 
there are thus available at each end of the ship as bow or 
stern chasers two 10in. and four 7-5in. weapons, the former 
each firing four rounds per minute of 500 1b. weight each, 
and the latter seven rounds per minute of 2001b. weight 
each. Provision is made for the stowage of a normal supply 
of ammunition of eighty rounds for each of the }0in. and 
of 150 rounds for each of the 7-5in. guns, whilst the supply 
for the smaller guns will be very large indeed. 


Constitucion. 





Nationality .. 
Displacement 
Length .. 

Beam .. 
Draught 

Main gons .. .. 
Secondary guns.. 
Tertiary guns 


Chilian. 
11,800 
436 (p.p.) 
71 
24-74 (mean) 
Four 10in. 
Fourteen 7-5in. 
Fourteen 14-pdr. (Sit) 
Four 6-par. 
Four ine. 
Torpedo tubes (submerged) .. vo. 
ee (above water).. 
Armour belt PY tes a <. 
Ratio of belt to length .. 
Lower deck side.. .. 
Deck a ar 
Barbettes or bases of 
Big gun turrets.. < 
On secondary guns -: 
Bases, secondary guns 


LED <« 
Speed 
Boilers .. 


None, 
7in.—4in. 


turrets. : 


Is knots 

Yarrow 
800 
2200 


o 


Coal (normal), tons .. 
(maximum), tons 


” 


The protection is also very efficient, all the larger guns being 
mounted within a citadel, extending from 250ft. to 260ft. in 
the central part of the ship. This citadel is formed of Tin. 
K.C, broadside armour extending from well below the load 
water-line to the uppér deck ; and at the ends by bulkheads 
of greater thickness, angled in order to offer the greatest 
resistance to broadside attack. In the apex of the angles at 
each end is fitted on the centre line of the ship a barbette 
of 10in. K.C. armour, and within this barbette the 10in; 
guns are mounted in pairs. Of the 7-5in. guns, one is placed 
at each of the four corners of the citadel on the upper deck, 
each behind a casemate with 7in. armour front and 3in. 
back, the remaining ten being placed on the main deck 
behind the broadside armour, separated from one another, 
both longitudinally and transversely, by armoured bulkheads ; 
there is thus little chance of more than one gun being 
rendered useless by a projectile penetrating the ship’s side. 
The main armour belt, which, of course, forms the lower patt 
of the citadel sides, is of K.C. armour Tin. in thickness, an 
extends the full length of the ship, being tapered at tha ends 
to 3in. An under-water protective deck with slopes 3in. it 
thickness is fitted throughout, also special protection is 
afiorded to the 7-5in. guns below by the upper deck being 
made lin. thick throughout the citadel. It may also be 
mentioned that the protective deck is of 3in. thickness outside 
the citadel and 1}in. inside, and that the conning tower is of 
K.C. armour 1lin. thick. 

The twin triple-expansion engines, which are being coti- 
structed by Messrs. Humphry’s and Tennant; of Londoti, até 
of 12,500 indicated horse-power, and are to be supplied with 
steam by twelve water-tube boilers of the Yatrow typé; under 
forced draught the Constitucion is expected to attain 4 
of over 19 knots. The normal coal capacity is 800 tons 
with all bunkers full this can be increased to 9200, énab 
her to steam at the rate of 10 knots for 12;000 86a miles. 

The Constitucion is, it may be mentioned, the seventh fast 
war vessel built by Messrs. Armstrong, Whitworth and Co., 
Limited, for Chili, and the list includes the Esmerelda—built 
in 1884—3000 tons, 18} knots; Blanco Bncalada—1894— 
4500 tons, 22? knots; Ministro Zenteno—1897—3400 tons, 
20} knots; Esmerelda 1I1.—1898—7000 tons; 23 knots; 
O’ Higgins—1898—8250 tons, 214 knots; Chacabuco—1902— 


btit 
ling 


4500 tons, 224 knots; bésides the Capitan Thompson, torpedo 


boat destroyer—1902—3500 tons, 294 knots; and the General 
Baquedano, training ship—1899—13? knots. 

The Constitucion belongs to that size—about 12,000 tons— 
which most of the ‘‘ marvel ships’’ affect. Regarded by herself 
she seems almost impossibly good; but whet refléction ani 
research are brought to bear; we fitid, as the tablé herewith 
witnesses, that every nation nearly has assayed somethin 
equivalent at the same displacement. The British effort a 
this displacement, the Canopus class; we have omitted; if 
part because she is older slightly than the ships given, in 
part becatise national pride forbids us to include 4 ship that 
would tail the list. The most remarkable featute of the 
list is the variation of the indicated horse-power. Mostly it 
is due tolines. Thesé can only be guessed at from the available 
figures, save in so far as a likeness between those of the 


| Vittorio Emanuele and Constitucion is to be suspected. 
| Certainly it is interesting to note that while but 12,500 
| indicated horse-power is needed to drive the Constitucion at 
| 19 knots, the Suffren requires 16,200 for but 18 knots—a 
| speed that the Russian ship, of apparently clumsier form, is 
to reach with only 10,600 indicated horse-power. Both these 
| last, by the way, have on their early trials just scraped 
| through at 18 knots, 
| more than pass the 18-knot standard, which the Wittelsbach 
just managed with her 14,000. The four 18-knot ships, then, 
have been tried, and their allotted indicated horse-power has 
provided what was demanded in each case without appreciable 
excess. One sees, therefore, how great a part lines play in 
modern design. 
Let us now carry the comparison into other channels. 


Commuting the valties of the shell fires to’ 12-pounder units | i 
| The details of export show that the United States export coal 


on the system that We have used on prévicus occasions, the 


The Maine, with her 16,000, did little | 





greater than that of bituminous, but demand for bituminous 
is growing at the expense of that for anthracite. The invention 
of smoke-consuming devices hasenabled many to supplant hard 
coal with soft, and as the bituminous is cheaper, it retainsall it 
gains. Strikes, too, have had their part in this change, and each 
strike shows a permanent gain for bituminous. Of the total 
output for 1901 that for anthracite was 60,242,500, and for 
bituminous 201,631,115 tons; and these quantities replaced 
those for the average of the five years, 1891-5, of 47,683,204 
and 111,800,292, amd those for 1880 of 25,580,188 and 
38,242,641 tons respectively. The average price for 1901 for 
bituminous was 1:16 dols., and for anthracite 1:86 dols. 
The bituminous prices 5, from 96 cents in Virginia to 
2°91 dols. in California. It is, finally, very interesting to 


note that the export of coal for 1901 amounted to 4,206,737 


broadsides work out as follows :—(1) Constifucion, 81-4 units ; | 


ri Wittelsbach, 75 whits; (3) K. P. Tavittchesky, 72 units; 


4) Maine, 7! units; (5) Vittorio Emanuele, 61 units; (6) | 
Suffren, 59 units; which justifies the builders’ contention | 


that the Constitucion is the best gummed ship of her size 
afloat. 


In armour protection it is difficult to artange the ships in | 


order of valué. It is easy to note whic¢ 


is best in any | 


particular spot, the trouble is to assign a ratio between these | 


spots. 


oemeg + is in inverse ratio to gun fire. water-line pro- 

ection. we can safely place the ships as follows :-—(2) Suffren; 

bead Wittelisbach ; 
t 


(2) Mame; (3) Vittorio Emanuele ; 
, when we come to 


| K. P. TPavitchesky ; (6) Constitucion. 


Roughly one might assume—and bs oe to find—that | 
n | 2-62 and 590 tons respectivelv. Let these figures be compare: 


(5) | 


| protection of the secondary armament, there is a change af | 


| once. 


This order, taking into consideration distance between | 


guns, naturé of the system, base protection, and so forth, we | 


incliné fo place as follows:—(1) Constitucion ; (2) Maine ; 
(3) Wittelsbach; (4) Vittorio Emanuele; (5) K. P. 
Tavritehesky ; (6) Suffren ; but the difference is very little. 


As regards protection to big guns,it is not yet clear to | 


us exactly on what system some of thé big guns are being 


Comparison of Battleships. 


Wittelsbach. Vittorio Emanuele. 


Italian. 


German. 
12,625 


11,800 
4163 (over all) 
67 


7 
28 (full) 

Four 9-4in. 
Eighteen 6in. 
Twelve 20-pdr. (3. 4in.) 

Twelve I-pdr. 
Twelve machine. 


Twelve Sin. 
Twelve fin. 
Twelve 3-pdr. 


Four. 
None, 
10in.—4in. 
Complete. 
Str. 


fin. 
Sin. 
Sin. 
6in. 


ve. 
One (armoured). 
9in.—6in 


Complete. 
6in. 
3in. 
10in. 
10in. 

53 it 
6in. 


14,000 
18 knots. 
Half Thornycroft, half 
cylindrical. 


Sin. 
(3} on eight tertiary guts) 
000 


22 knots. 
Belleville. 


1000 and oil. 


653 
1400 (including oil). 2800 and oil. 


mounted, so a list cannot be given. But, roughly, what any 
one of these ships loses in the five qualities of armour, 
armament, speed, coal endurance, and handiness, she gains 
in some other. All six are excellent ships, and it is not very 
easy to choose between them on ot 

The point of intetest is that they compare very well with 
mitch larger ships, though seeing they do so well on paper, in 
actual fact they should be less seaworthy 6¢ stout, but this is 
tather a matter of surmise that certaitity. 

To return to thé Constitucion. Her salient feature is, of 
course, the battery of 7°5’s instead of Gin, We do not believe 
thuch in the 7-5, that is to say, we had far sooner have two 
6in: that oie 7-5in. But when a battery of them as numerous 
as the ustial 6in. battery is given, there can be little question 
of the gaitigun fot gun. Twenty-eight Git, might have been 
better; bat in a ship of 11,800 tons it would hardly be possible 
to mount them without a fatal crowding. The altettiative 
battety would have been that of the Wittelsbach or Kniaz 


a | Potemkin Tavritchesky. It is doubtful whether any of these 


would have been better. Wat may prove otherwise, bit the 


| odds aré against it, 


| the i9i#: over the 10iH: At tithes the extfa petietration may 
| tell; but HOt often: Wheti it comes to shell fité there is little 


| doubt that the 7-5 shell, combined with 10i#., will be better | 
| cannot always reach the safety holes in time. 


| than thé eetibination of Gin. and 19in. 








\#H# COAL INDUSTRY OF THE UNITED 
STATES, 


K. P. Tavritchesky. 
Russian. 
12 500 
871 
725 
27 (mean) 
Four I2in. 
e ane vi eae 
‘ourteen . (12- -y 
‘Twenty 1-pdr. 


Three. 

Two (armoured). 
9iv.—7in. 
Three-fifths length. 
6in. 


Belleville. 


1270 (coal and oil). 
1470 (coal and oil), 


tons, which was a decrease of 398,451 tons from that of 1900. 


chiefly get only to Canada and other countries on the 


| American continent and the West India Islands. 


Of more general interest are the facts connected with the 
number of men employed in the coal mining in the United 
States, leading up to the larger question of production and 
methods of production. During 1901 there were 485,544 mei 
employed on an average, and for 216 days, of whom 340,235 
men worked in the bituminous mines. In the anthracite 
mines, each man’s average daily output was 2°11 tons, and 
414 tons per annum ; in the bituminous these figures become 


with corresponding figures for the United Kingdom, and the, 
will give to thinking. Compared with those for 1900, while 
these figures show a number of men employed considerably 
larger in both classes of mines, the production in both cases 
was less per man per day. From 1899 to 1901 the daily 
tonnage per man has fallen, in the anthracite from 2°23 to 
2-11 tons ; in the bituminous from 2-72 to 2°62 tons. But 
im 1890 the daily totinage per man was only 1-65 in the 
anthracite, and 2:28 tons in the bituminous, the increased 
result points to the imereased use of machinery in the coal 
mines, The decrease per man recently, the mineowners say, 


Suffren. 


French. 
12,728 
410 
70 
274 (full) 
Four 12in. 
Ten 6-4in. 
Eight 4in. 
par. Twenty 3-pdr 
Twelve small. Two 1-pdr. 
Two. 
None. 
12in. —4itt. 
Three-quarter length. 
6in. 


Two. 

Two (armoured), 
12in.—6in. 
Complete. 

hin. 
3in. flat. 
12in. 
12in. 
6in, and Sin, 
fin, 


Sin. 
12in.—Sin. 

12in. 

éin. 

6in. 


16,000 
18 knots, 
Niclausse. 


1000 
2000 


16,200 
18 knots. 
Niclausse, 


820 and cil. 
1150 and oil, 


is due to their inability to get the men to work up to full 
capacity. While a large number of States show a decided 
falling off in tonnage, obtained by coal-cutting machines, the 
four principal producing States, viz.. Pennsylvania, Ohio, 
Illinois, and West Virginia, which produce 70 per cent. of the 
total output of the country, por show an increased pro- 
duction by machines. The State Engineer of Pennsylvania, 
which produces 51 per cent. of the whole output, is of 
opinion that the daily production of anthracite has reached 
its maximum, and should there be a greater demand it must 
be met by working a greater number of days. The supply of 
bituminous is practically unlimited, as the Appalachian field 
alone extends over an area of about 9000 square miles, reach- 
ing from the State of New York to Alabama, a length of 
about 900 and a width ranging from 30 to 180 miles. 
Referring to accidents, the Chief Engineer of Pennsylvania 
says that electricity, while a cause of accidents in 
bituminous, has not yet proved so to any person in anthracite 
mines; The men come in contact with the electric trolley 


| wire, or with the electric wire carrying the power to the 


The superior penetration of the 7:5 | 


| tay be discottited in ihe Gases Gt Of tel; 86 itidy that of pe* 
| titiless the Wires ean be raised. to a distance of at least 6ft. 


| will cauise a 


electric étitting machines. He suggests separate travelling 
fot the wotkmen when haulage is done by electricity, 


froth the rail, and even then there should be sufficient room 
for passing of the main haulage road at all points, as men 

The time will 
eonie, he thitiks, when compressed or liquid air, or some other 
agent, will supplant electric power in coal mines. In gaseous 
mines electric ¢titting machities or electric motors should 
néver be permitted in use, as otherwise sooner ar later they 
teat catastrophe. These interesting remarks 


| suggest to us that the American tines are worked much less 


| To the pfofessional as well as the cotimercial man, the | 


| United States is of increasing interest; and in no depart- | 


ment of industry cai the States be shown to be making 
| greater advances than iti the production of so important a 
matter 48 fuel, i.e.; coal and coke. Revetitly there has been 


| a lull in the discussion of this question, but though our Royal | ‘ 
| Commission is sittiig, that cannot aéeount for the United | between the itiner and outer tube filled with water. 


| States, nor indeed for the Goalfields of India, which are | 
| flame, or spark. 


| becoming anything but a tiegligible quantity. To hand just 
| now theré is the report of Mr. Seymour Bell, the British 
Commétcial Agetit in the United States, on the coal industry 
of that cotintry, and it contains much matter which should 
be perused by thosé who desite many details. 
leading results of his inquiry into the productions of 1901 
will interest a wider field, and we propose to summarise it 
below as regards some ope | points. 

Generally, 1901 was to éoal thinitig in the United States, 
the most prospéfous yeat for 4 quarter of a tentury. The 
total prodiictioti of coal, anthracite and bituminous, was 
961,873,675 long tons; valiied at 348,910,469 dols. There 
Was an increased quantity over 1900 of 21,085,487 tons, and 
of value of 42,239,105 dols. The 1901 otttput was one-third 
larger than the thtée previous years, and more than four 
times the production of 1880. Not = was the output stich 
as selipaed all previotis records, bit the good prices of 1900 
were also maintained. 





| is eomp 


strictly than ours. . 
This officer also calls attention to an improved cartridge, 
the use of which will avert explosions and fires. Such a 
eattridge has long been knowii in thiscountry. The cartridge 
of an iter ad an outer tube, made of 
specially-prepated material; with the intervening -_— 
e 

efficiency of the cartridge is perfect, as there is no flash, 
On explosion, every vestige of fire is 


| destroyed instantly, and the danger from secondary explo- 
| sions, Whether in gaseous ot dry mines, is eliminated entirely, 
however hazardous the conditions may be. 


Some of the | 


| 





The increase of anthracite was | 








ALMANACS, CALENDARS, &c. 

THe wall caleiidat issued this year by Peckett and Sons, the 

locomotive buildefs, of Bristol, is quite up to the standard of 
fortier years if utility and artistic merit, It is, as usual, of the 
tnotithly tear-off pattern, and its attractiveness is enhanced by a 
well-printed éolout illustration of a 6-wheel coupled saddle-tank 
engine, 
B have received from Fraticis Morton and Co., Limited, a 
stnall heatly-bound diary, which goes conveniently into the waist- 
coat pocket, Besides the inevitable insurance policy it contiirs a 
saries of tables which are likely to be useful to engineers, 
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RAILWAY MATTERS, 


Tur electric tramway service in Lancaster was com- 
menced last week, 


A GREAT automobile tramway company has been started 
at Lisbon, with a capital of 600 million reis, to fight the existing 
English Electric Tramway Company. 


THERE are at present on view at Euston Station three 
wagons belonging to different companies fitted with an improved 
form of ‘either side” brake devised by Mr. Hills, We hope to 
give an illustrated description of the brake in the next issue of 
THE ENGINEER. 


CONSIDERABLE uneasiness prevails with regard to a 
section of the Great Western Railway between Lianhilleth and 
Crumlin, in the western valleys of Monmouthshire, which is 
threatened with a serious landslip. There is a precipitous embank- 
ment of sandy soil which is being carefully watched. 


Ir is believed that the arrangement now under negotia- 
tion between the Metropolitan and District railways will take 
the form of the —- of a Joint Committee of the boards 
of the two companies to supervise all the arrangements being 
made in connection with electrification of the two systems, 


Tue success of the Pennsylvania Railroad in obtaining 
an entrance into New York City, and connections with Long island 
and the East, assures, it is said, the erection at or near Long Island 
City of what will be the largest electrical power house in the 
world, where current will be generated for the operation of the trains 
in the tunnels, 


Tue City and South London Railway Company will 
hold a meeting on the 20th inst. to consider a Bill now pending in 
Parliament for empowering the company to construct an extension 
of its undergroun vege: Ay Euston, in the county of London, 
and for transferring to this company the powers of the City and 
Brixton Railway Company. 


Arrer recording in his annual report that the Bilbao- 
Robla Railway Company, has made a contract with a Spanish firm 
for the supply of several thousand tons of rails, our Consul at 
Bilbao remarks that it is impossible for British made fails to 
compete with the local product, the import duty of about £1 15s. 
per ton being absolutely effective in keeping out rails of British 
manufacture, 


THE engine built by Krauss, of Munich, and exhibited 
at Paris with the little auxiliary driving wheel in the bogie, is now 
running on the Palatinate Railroad in Germany. After having had 
the auxiliary engine removed, and being altered to a two cylinder 
compound, it is said to be giving satisfaction. The weight on 
the auxiliary driving wheels was tco little to be of any use for 
adhesive purposes, 

Tue first directors of the company which is seeking 
powers to carry out the proposed Bristol, London, and Southern 
Counties Railway are Mr. Charles Wills, Mr. John Mardon, Sir 
Herbert Ashman, Mr. W. H. Butler, Mr. T. J. Lennard, Mr. 
Edward Robinson, Mr. J. Humphries, Mr. G. Davies, Mr. W. 
Walker, and Sir Vincont Caillard. The capital of the company is 
to be £4,500,000 in 450,000 £10 shares, 


Tae number of passengers carried by the City and 
South London Railway continues to increase in a highly eatis- 
factory manner. Last year, exclusive of season ticket holders, 
over 19 millions of people were carried, com with 12,880,000 
in 1901, 9,170,000 in 1900, and seven millions in 1899. C) 
dividend for the last half-year is 84 per cent. per annum, against 
2} in the corresponding half of 1901. 


A ratLway to the copper mines of Peru is said to be 
certain of construction. A syndicate has a contract with the 
Peruvian Government to build » ailway from the head waters of 
the Amazon across the Andes, turongh a pass of 7170ft. elevation, 
to the Pacific coast. They are it mt building a railway 
to the copper mines, where, it is said, they purpose expending 
7,000,000 dols, in development work and smelters. 


Tae Inter-Colonial Railway of Canada has had a highly 
profitable half-year, and there will be a large surplus of earnings 
over expenditure. The Government in the last four or five years 
have greatly improved the road, having laid down heavier rails, 
strengthened the equipment, and, in fact, almost completely 
changed its character. Where formerly small locomotives were 
used, drawing 200 tons weight in trains of nine or ten cars, loco- 
motives are now employed which draw trains of 30 to 36 cars, 
carrying 800 to 1000 tons. 


A FINE performance by one of the Atlantic-type 
passenger engines on the Michigan Central is reported in the Hai/- 
road Gazette. Sixteen passenger coaches weighing 605.57 tons were 
hauled from Bridgeburg to 8t. Thomas, a distance of 118-22 miles, 
in 127 minutes, which is at the rate of 55-8 miles an hour. The time 
includes eight slow downs, and the total load was 731-20 tons. The 
principal dimensions of the engine are :—Total weight, 78-5 tons, 
weight on drivers, 42-4 tons; cylinders, 2lin, x 23in. ; drivers, 
79in, ; heating surface, 3505 square feet. 


Tue Pennsylvania Railroad Company now has its road 
equipped with automatic track-circuit block — tically all 
the way from Jersey City, N.J., to Paoli, Pa., about 104 miles, and 
the line is four-track for substantially the whole of this distance, 
thus making what is probably the most elaborate railroad plant 
for so long a distance in the world ; for the block sections are all 
less than one mile long, and, in addition to the block signalling, 
the stations and yards are nearly all equipped with complete 
interlocking. All of the block signals are the Westinghouse 
electro-pneumatic. 


A portion of the crown of the Crowborough tunnel on 
the London, Brighton and South Coast aap & fell in on Saturday 
morning, temporarily blocking the traffic on the branch line that 
runs from Crowborough to Lewes. Mr. Morgan, the chief engineer 
of the company, pi ed to the spot, and the work of 
clearing the tunnel was immediately taken in hand. It is hoped 
that traffic will be resumed at once, The fall is believed to have 
been brought about by the intense frost. Fortunately, the mishap 
caused no further damage, as it was immediately discovered, and 
tratfic suspended. 


Srx ten-wheel ee passenger locomotives are in use 
on the Canadian Pacitie Railroad, and have been built at their 
Montreal shops. There are six more under construction besides 
twelve which are being built by Neilson, Reid and Co, These 
engines have piston valves with inside admission and outside 
exhaust, the incoming steam having a direct course from the dry 
pipe. The cy:inders are 20in; diameter by 26in. stroke, giving a 
total cylinder volume on each side of 9-45 cubic feet. The maxi- 
roum tractive effort is at starting 27,000 Ib. The heating surface 
is 2262 square feet, and the drivers are 5ft. 9in, diameter. 


LAnpDsgER’s lions, which have for some time with con- 
siderable patience borne the presence of a derrick and a hoarding 
in Trafalgar-square, must exercise their faculty of stolid endur- 
ance a little longer. The shaft-sinkers for the Baker-street and 
Waterloo subways, though working rapidly, have at present sunk 
only one of the two shafts necessary Sor the lifts to the station, 
says the Westminster (/azette. They will then have to excavate a 
space 15ft. below the surface for the booking-office, and after 
that two inclined ge-ways from the foot of the lifts down 
to the station itself, which will lie 73ft. below the street level, 
on a line crossing the top of Whitehall. 


NOTES AND MEMORANDA. 


TE population of the city of New York on January 1st 
last was estimated to be 3,632,000. Manhattan and Brooklyn 
are responsible for nearly seven-eighths of this number. 


ENGLAND age g- last year £1,041,091 worth of auto- 
mobiles, four-fifths of which came from France. Our export of 
motor cars of home manufacture amounted only to £138,748, 


In one of the largest of the new skyscrapers in New 
York a saeeey pene eney structure, which took the place of a 
five-storey building, there are 1125 offices, in which are employed 
near! persons, The elevators in this building carry over 
16,000 persons daily. 


THoucH several attempts have been made in Penn- 
sylvania to utilise the waste product from both the anthracite and 
bituminous mines, and to improve the quality of lignite by mixi 
them with tar, petroleum, &c., none of the enterprises has prov 
a commercial success, 


In France there are seventy firms building motor cars, 
of whom fifty-three are in Paris, and they employ upwards of 
45,000 workmen, while in the contributory branches of the auto- 
mobile industry, such as the production of axles, springs, tyres, 
upholstery, and the rest, about 135,000 men are engaged. Last 
year some 12,000 cars were turned out. Of pneumatic tires the 
two leading firms made about £720,000 worth. 


In 1901 there were 4341 coal-cutting machines in use 
at one time or another during the aoe in the United States, as 
compared with 3907 in 1900, and 3125 in 1899. The total amount 
of coal mined by machines in 1901 was 51,645,834 tons, as com- 
pared with 47,129,038 tonsin 1900, and 39,253,513 tons in 1899. In 
the ten years from 1891 to 1901 the number of machines in use 
has incroased from 545 to 4341, and the machine-mined product 
from 5,546,109 to 51,645,834 tons, 


Accorp1nG to the shipbuilding returns compiled by 
the United States Bureau of Navigation, 80 vessels of 22,463 tons 
gross were built in the United States last month. During the 
past six months 627 vessels of 171,599 tons gross were built— 
against 717 vessels of 154,073 tons in the corresponding half of 
1901—of which 42 of 98,516 tons were steel steamers. The output 
for the twelve months was 429,327 tons gross, which compares 
with 1322 vessels and 376,129 tons gross in 1901. 


Tae largest cargo of Scotch coal ever shipped from the 
Clyde to San Francisco, and the first for several years, has just safely 
reached there in a new sailing ship, after a passage of five months 
and three days. The liability of Scotch coal to spontaneous com- 
bustion, when shipped in large cargoes on long voyages, is well 
known, and the owners of the vessel consequently fitted her with 
a Clayton fire-extinguisher, According to Fairplay, after the 
cargo of about 3500 tons was loaded, and hatches battened down, 
the holds were — with sulphur dioxide gas, and instructions 
given to those on board to keep them so charged during the 
passage. 

Ta battleship Albemarle arrived at Plymouth last 
Friday on completion of her coal-consumption trial. The ship was 
engined by the Thames Shipbuilding Company, Blackwall, and is 
fitted with twenty-four Belleviile boilers, with economisers. The 
trial was most succeesful, notwithstanding rough weather in the 
Channel, The principal results were :—Indicated horse-power, 
3600 ; coal consumption, 2‘21b. per indicated horse-power per 
hour ; speed, about 12 knots. e thirty hours’ trial at three- 
quarters power on Monday last had to be abandoned on account 
of the overheating of the crank pins of the after lower-pressure 
and intermediate cylinders of the starboard engine. 


Tue biggest gun ever built successfully discharged the 
biggest projectile with the biggest charge of smokeless powder 
yesterday, says the New York correspondent of the Standzrd in a 
telegram dated January 18th. The bore is l6in., the projectile 
weighs 24001b., and the powder charge was 640 Ib. The pre- 
dicted velocity was 2300ft., with a pressure of 38,000 lb., and the 
realised figures were 2306ft. and 38,000 1b. respectively. Experts 
say that there could be nothing more remarkable than the 
accuracy of the prediction, as the three shots fired were experi- 
ments without any attempt at accuracy or range. The planis to 
build twenty-two batteries, with forty-four of these guns, for coast 
defence, 


Tue following extract from the Globe of January 13th, 
1825, may do something to settle a controversy which has gone on 
in our correspondence columns recently :—‘‘In consequence of the 
number of men necessarily employed in driving the piles of the 
new London Bridge, the contractors, a few days since, resolved, in 
order to reduce the expenses of the undertaking, to erect a machine 
similar to the celebrated treadmill, and by which two men are 
enabled to raise a massive piece of iron, called a monkey, weighing 
no less than 13 ewt., and which is afterwards let fall sy the piles 
in order to drive them into the bed of the river. By this con- 
trivance a very great saving of labour is effected, two men being 
enabled to do the work of four.” 


AN electrical company in Buffalo had 3500 open arc 
lamps, current for which was supplied by twenty-six arc machines, 
each rated at 6250 volts, 9-6 ampéres, and driven at 500 revolu- 
tions per minutes by synchronous motors from Niagara. These 
machines are being re-wound for 8500 volts, 6-6 ampéres, and 
the enclosed lamp will be adopted, Alternators and constant- 
current transformers would have cost twice as much as the re-wind- 
ing process, and the line losses in the distributors would have been 
greater, seeing that 7-5 ampéres would have been required in an 
alternate-current lamp. Boston has used the series direct-current 
enclosed arc system since 1898. There are now 6000 lamps driven 
by fifty are generators, giving 8500 volts and 6-6 amperes. 


A yew self-acting loom has been brought out for 
weaving those kinds of cotton and worsted goods in which it is 
essential that the weft shall be perfectly woven into the cloth 
without missing picks. Its main object is to obviate repeated 
stoppages due to the exhaustion of the weft in the shuttle. The 
loom has been exhibited in Halifax, weaving worsted cloths with 
2-15’s weft, and changing the shuttles without stopping. Con- 
tinuity in the weft supply when the thread is unbroken is aimed 
at rather than its automatic replenishment after a breakage. 
The loom is of the ordinary circular box pattern, the movement 
of the boxes being governed, as usual, by a pattern-card chain and 
indicating levers hey op the hooks. By the addition of an 
extra indicating finger the shuttle-changing motion is brought into 
action rae a period when it is known that the weft will be nearly 
exhausted, 


A pevice for allowing of the examination of the interior 
of gas engine cylinders while running was recently described in 
the Engineering News. Into the rear cover is screwed a pipe 
nipple of, say, in. iron pipe size, and having a long thread on one 
end, which is screwed into a lin, by 1}in. reducer, into the outer 
end of which is screwed a lin. by fin. bushing used as a stuffing- 
box nut in holding a piece of thick plate-glass in position at the 
end of the fin. nipple. The glass is separated from the nipple, 
and from the iron washer of the stuffing-box, by meaus of 
asbestos gaskets. To prevent breakage from overheating, the 
glass should be several inches from the inner side of the cylinder 
cover, and small enough not to touch the inside of the reducer. 
With this apparatus the blue flame characteristic of complete 
combustion can easily be distinguished from the yellow flame that 





indicates the presence of incandescent carbon. 





MISCELLANEA. 


At its February meeting the Manchester City Council 
will be asked to sanction the reduction in the price of electric 
current for motive power from 1#d, to 14d. per unit, There isa!so 
a sugges‘ion that motors should be let out on hire. 


PENNSYLVANIA continues to produce a much larger 
quantity of coal than any other of the States, producing, in fac*, 
1 per cent. of the total United States output. The anthracite 
fields comprise an area of comething over 480 equare miles, and are 
located in the eastern middle part of the State. 


Last week there was launched from Palmer's yard at 
Jarrow the first of five torpedo destroyers ordered by the Govern- 
ment. The vessel has been put into the water within sevea 
months of the signing of the contract. The boat was christened 
Erne, and is the first of the new type of destroyer. 


Tue Sanitary Committee of the Harrogate Corpora- 
tion have decided on a scheme for the treatment of the town’s 
sewage. The septic-tank system has been adopted, followed by 
double percolation on the north side, in consequence of less land 
being taken, and by single percolation on the south side. The 
estimated cost of the scheme is £95,000. 


A privine wheel ata rolling mill at West Hartlepool 
broke at the boss on Tuesday. Flying splinters of the wheel 
demolished the roof of the mill and broke a steam pipe. Several 
workmen were severely scalded and injured by the wreckage of 
the roof and the fragments of the wheel, and had to be taken on 
the firm’s ambulance to the infirmary. A large piece of the wheel 
was hurled into a field 200 yards distant. 


Tue leading electric supply companies in America are 
now undertaking the supply and renewal of lamps as an inherent 
part of their system of electric supply. This principle has much to 
recommend it, says Mr. E. C, de Segunds in Page’s Magazine. The 
consumer pays so much per lamp installed per annum, for which 
the supply company undertake to keep him in light. It is for the 
supply company to determine when and how often his lamps stall 
be renewed. 


Tue eighth Automobile Exhibition of the series 
under the organisation of Mr. Charles Cordingley will be held at 
the Royal Agricultural Hall, Islington, from March 21st to 28th, 
and —— there is yet more than two months before the open- 
ing, we understand that the whole of the ground floor, Minor Hall, 
Arcade, several annexes, and most of the gallery has been already 
allotted to the leading firms of motor manufacturers in Great 
Britain and abroad, 


A TELEGRAM from New York states that according to 
news from San Juan, Puerto Rico, a powder explosion took placein 
one of the turrets containing the Sin. guns of the United States 
battleship Massachusetts, Five men were killed and four were 
ibjured. No officer, however, was hurt. A later despatch from 
San Juan states that the explosion occurred during target practice 
off Calebra, and was due to the accidental discharge of the primer 
while the breach of the gun was open, thus exploding the full 
charge. 

As a result of the recent scholarship examinations the 
Board of Control of the Electrical Standardising, Testing and 
Training Institution have made the following awards :—To 
W. 4H. C. Prideaux, of Shrewsbury School, a Faraday Scholarship, 
value eighty guineas, tenable for two years; to Norman Spiers 
Smith, of ellingborough School, an exhibition, value thirty 

uineas, tenable for two years ; to W. d’'Arcy Madden, of Hailey- 
ry College, and to Frederick Smith, of Aldenham College, 
special prizes of ten guineas each. 


Tue “ Diario do Governo” for the 20th ult. contains a 
notice calling for tenders for the construction of a bridge in 
Loanda for the Malange railway over the river Lucalla, The 
opening of the tenders will take place on February 20th, 1903, at 
the Direccao dos Caminhos de Ferro Ultramarinos of Lisbon, a 
provisional deposit of 750 milreis, or about £131, being required 
from each person desiring to tender. The specification and con- 
ditions may be seen on application at the Commercial Intelligence 
Branch of the Board of Trade, 50, Parliament-street, 8. W. 


A NEW wagon road is being built by the Government 
of Honduras, from San Lorenzo, on the Gulf of Fonseca, on the 
Pacific coast, to Tegucigalpa, the capital city, a total distance of 
about 81 miles. The road has béen completed for half the distance 
to the coast. The new road runs over fairly level ground, the 
maximum incline being 6 per cent., and for most of the distance 
varying between 2and 4 per cent. Assoonas the road is completed to 
the coast it is intended to utilise one side of it for a trolley line for 
freight and passenger service, there being an abundance of water 
power at hand for supplying electric current. 


For manufacturing purposes bituminous coal is rapidly 
superseding anthracite in the United States. The invention of 
smoke-consuming devices has enabled many who formerly used 
the hard coal to supplant it with the cheaper bituminous quality, 
Strikes in the anthracite districts have also helped to increase 
the demand for soft coal, Each strike shows a permanent gain 
for bituminous. Large consumers from necessity have been 
obliged to use soft coal owing to the supply of anthracite 
falling short, and have thus realised that for most purposes the 
results are satisfactory, and the difference in price is considerable. 


Accorp1ne to the annual report of the British Consul 
at Bilbao for the year 1901, just issued, the ‘‘ Altos Hornos” Com- 
pany possesses six blast furnaces capable of producing 600 tons of 
pig iron in the day, and a seventh is in course of construction of 
capacity to turn out 200 tons in twenty-four hours. The works 
roll commencial iron, and make bars, girders, plates, and frames of 
every description, draws wire, and can manufacture 400 tons of 
rails per day. The total number of workmen employed at its 
different establishments is about 5000. These works are perfectly 
— and up to date, and ; yd able to bear comparison with 
first-class works in the United Kingdom. 


An inspector of the Local Government Board, Major 
Stewart, held an inquiry at St. Helens lately into the applica- 
tion of the Corporation to borrow £7600 for the purposes of the 
electricity undertaking and £2600 for the purchase of land for a 
new park at Sutton. During the course of the inquiry the 
inspector asked why expenditure had been incurred by the 
Corporation without the authority of the Board being obtained. 
The town clerk, in reply, said he was awure the Board told them 
not to borrow without eyecny | their sanction, but it was 

rfectly impossible to carry on the business of any town in the 

ingdom and comply with the requirements of the | es Goverh- 
ment Board in this matter. 


At the Manchester City Police-court recently, J. F. 
Power and Co., glass bevellers, were summoned for failing to fence 
certain mill gearing by which an apprentice was killed. Major 
Roe, inspector of factories, who prosecuted, stated that the boy 
had occasion to step over a shaft which drove some machines, and 
in doing so was caught and received injuries which resulted in his 
death. On behalf of the defendants, it was submitted that the 
room was being fitted up at the time, and the machinery was 
only being run for the purpose of testing and of instruction, and 
therefore the case did not come under the Factory Acts. The 
Bench agreed to state a case on this point at the request of 
counsel. It was shown that the defendants had given instruc- 
tions for the shaft to be fenced as soon as the fixing of the 
machinery was completed, and preparations were being made on 
the very day the accident occurred. A fine of £10 and costs was 


imposed, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kump/yasse, Vienna I. 
CHINA.—KELLY AND Wasn, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvkau AND CagviLiet, Rue de la Banque, Paris, 
QERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

F. A. Brocxnaus, Leipzic ; A. Twarrmeyver, Leipzic. 
INDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Farrgs, Turin. 
JAPAN.—Kgty anp Watsu, Limitep, Yokohama, 

Z P. Maruya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricksgr, 14, Nevsky Prospect, St. Petersburg. 

5, AFRICA.—Wa. Dawson & Sons, Limite, 7, Sea-st. (Box 489), Capetown. 

GorpDon AND GotcH, Long-strect, Capetown. 

R. A. THompson anv Co., 33, Loop-street, Capetown. 

J. C. Jura anv Co., Capetown, Port Elizabeth, and Johannesburg. 
AUSTRALIA.—Gorpon anv Gortcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson AnD Co., 180, Pitt-street, Sydney; Melbourne 

Adelaide, and Brisbane. 

TURNER AND HenpeErson, Hunt-street, Sydney. 

NEW ZEALAND.—Uprtow anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. Jamea-street, Montreal. 

Toronto News Co,, 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTeRnationaL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kgiiy anp Watsu, Limitep, Singapore. 
CEYLON.—Wisavyartna anv Co., Colombo, 
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SUBSCRIPTIONS. 


Tak Evorneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including duuble number) .. £0 14s, 6d. 
Yearly (including two double numbers). . £1 9s, Od. 
Ciorn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be mi 

Foreign Subscriptions will, until further notice, be received at the rates 
givea below, Foreign Subscribers paying in advance at these rates 
will receive Taw Excinege weekly and post frve Subscriptions sent 
by Post-office Order must be made payable to Tax Eseinerr, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Coptss, Tutck Paper Copies, 


Half-yearly £0 188. Od. | Halt. yearly £1 Os. $d. 
Yearly £1 16s, Od. ' Year] ; £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 
ga The charge for advertisements of four lines and under is three 


shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Wednesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of th® 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
lettera to be addressed to the Editor of Task Enoinegr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER'S NOTICES. 


With this week's number is issued, as Supplements, a Two-page 
Engraving of 5000 Horse-power Quadr uple-expansion Engines of the 
Orient-Pacifie Liner Orontes; and the Index to Vol, XCIV. 
Every copy as issued by the Publisher inc’udes copies of - these 
Supplements, and subscribers are requested to notify the fact should 
they not receive them. 


** 





*,” THe JAPANESE LINE-OF-BATTLE SHIP HaTSUSE.—Our two-page 
Supplement of the above may be had, printed on Japanese vetlum 
miper, upon a rolle ’; price 1s., by post ls. ld. 


*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the Saet to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remé altel by obtaining the paper direct ‘rom 


this office. 








CONTENTS. 

Tue Evoinger, 23rd January, 1903. PAGE 
SourH AFRICA FROM AN ENGINEER’s Pornt oF ViEW ee 81 
LITERATURE .. 82 
Taz WIDENING or LoNDoN BRivaR. (illustrated ) « 83 
Entropy . & 
Bripck BUILDING IN THE Unrrep Srares. No. Il. 84 
Tue Orient Paciric Lingr ORONTES. (Illustrated.) 85 
CoNNECTING AND COUPLING-RODS. .. ee 86 
Tur Erricigncy or Prime Movers AND OF MAcHINEs.. oe 86 
STEAMSHIP PERFORMANCES IN 1902 es a3 60. 6a aa, 
Stantey Motor Car SHow .. ss: oo 
Four-cYLINDER LocoMoTIVvE, Great Nortugrn Ramway. (Illus.) 88 
Kixa's COLLEGE .. ao ow pee. ee 
Tue CHILIAN BATTLESHIP Cowstrructon. (illustrated.) " 90 
DAULWAE MED: co: Wig cies uh.) 06 140! Seep wlec ae 91 
NOTES AND MEMORANDA 4. 46 oe ce ce ce oe 91 
MISCELLANEA .. 91 
LEADING ARTICLES—New Admiralty Scheme 93 





Use up and Buy More—Water-tube Boilers in the Navy 94 

Pit Timber .. 95 
Corrina ANGLES oF TOOLS” 95 
CenTRiruGAL Pumpin ENGINES. (illustrated.) cc ee & 
THE AKRONAUTICAL INSTITUTE. . 9% 
Lonpon, BRIGHTON, AND SOUTH Coast Raruway Improvements. No.1. 96 
Borer Freep Pump. rer pu - 97 
Dockyarp Norms.. .. . «ee, Gk) cok da 0s ° 97 
LETTERS TO THE EDITOR se 98 
SucDEN SUPERHEATER. (Illustrated,) -! “3 100 
DIARY oF A TouR IN AMERICA a ada ee we... 0s 100 
CurtiInG ANGLES oF TooLs FOR M&TAL Work. “(Mustrated.) ; 101 


AMERICAN ENGINEERING NEWS ke 102 
Tue Iron, Coat, AND GENERAL TRADES OF BIRMINGHAM, Wotvsr- 
HAMPTON, AND OTHER DISTRICTS .. aé | ce - 108 
Norges FRoM LANCASHIRE .. oe no 
Tae SHEFFIELD DisTRICT .. 
Norte or ENGLAND oe 
WALRs AND ADJOINING CoUNTIRS 
Notes FRoM GERMANY... . ba ae 
Newport HaRBouR COMMISSIONERS’ WEEKLY TRADE Raront «s 
TRADE AND BustnEss eisai 
CaTALoaurs 
Tue Patent JOURNAL . eo se 


SELECTED AMERICAN PATENTS.  (Illustrated.) 
TWo-PaGE 


ee «8 «8 28 oe 


Se, 06 we ce 0b ee ee 


de - 106 
Supplement — 5000 Horsk-PowER QUADRUPLE - EXPANSION 
ALSO INDEX TO 


ENGINES OF THE ORIENT Pact¥ic Liner ORONTES; 
Vou, XCIV, 





TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 





jor insertion in this column, must in all cases be accompanied by a large 
envelope legitly directed by the writer to himaelf, and stamped, in order 
that answers received by ua may be forwarded to their destination, No 
notice can be taken of communications whieh do not comply with these 
instructiona, 

aa «All letters intended for insertion in Tut ENGINEER, 07 containing 
questions, should be aecompanied by the name and address of the writer, 
not necessarily for publication, but as a proof af good faith, No notice 
whatever can be taken of anonymous communications, 

Aa =We cannot undertake to return drawings or manuscripts ; 
therefore, request correspondents to keep copies. 


we must, 


REPLIES. 


8. F. H. (Stoke Newington).—The Secretary of the Federation, Mr. Thos. 
Biggart, 105, West George-street, Glasgow, could give you the infor- 
mation you require. 

R. N. N. (Nelore).—We regret that we can do no more than advise you to 
keep your present post. We do not think you will easily find employ- 
ment in this country. 

J. P. G, (Burnley).—We have not published an illustrated article on the 
Liverpool-Manchester mono-rail, and we cannot recall having seen 
drawings published elsewhere. 

C. (Silvertown).—TKe Blackwall Tunnel was illustrated in our issue 
of December 27th, 1895, and. the drawings were again printed ou 
May 21st, 1897, at the time of the opening. 

H. T. (Aberdeen).—We have not published avything like a detailed 
account of the process. You will find the various processes discussed 
ia a little book on ‘“‘The-Manufacture of Iron and Steel Tubes.” by E. 
C. Marka, published by Marks and Clerk, Southampton-buildings, 
London. 

B. D. H. (Brixton).—The nominal cest of a United States patent is about 
85 dols. We are assured, however, that no patent worth having can 
be had for much less than £20, including drawings and models 
Patents are dropped in this country, not because of the fees, but 
because they are of no commercial value. 

Juprrer.—You would doubtless find some things of use to you in the 
book and much that is curious without being useful. We know of no 
book that can take the place of a really good works manager, and that 
appears to be what you want. Mr. Barker’s book. recommended in 
another answer, is likely to be more generally useful to you than the 
volume in question. Have you got Hutton’s ‘“ Worss Managers’ 
Hand-book ?” 

ALABAMA —For your work you will gain nothing whatever by putting 
on expansion gear of any kind or by using a shaft governor. What 
you need is au extra heavy fly-wheel, or, if you have room for it, put a 
second fly-wheel at the other end of the crank shaft. The Watt 
governor is too slow for sou ; put ona Pickering governor, which will 
cost you very little. and you will find a great improvement in the 
running of your engine. The saving io fuel which you secured by 
putting on expansion gear would not pay you the interest on the cost 
of the alterations. 

F. G. W. (Binfield-road).—We can only repeat what we have already said 
a dozen times. To take out a patent, unless the inventor is in a 
position to carry the invention out in practice, is as a rule simply a 
waste of money and time. A patent is of no value whatever until it 
applies to some invention being worked at a profit. The cost of a 
patent is a mere fraction of the outlay invariably necessary to get the 
invention into profitable operation. No Jaw can be made that will be 
of use unless it is put into operation. The most that legislation can 
give you is the power to prosecute those by whom you are defrauded. 

Cuirroy.—We would recommend you to get a little book called “The 
Management of Engineering Workshops,” by A. H. Barker, published 
by the Techvical Publishing Company, Limited. It contains a good 
deal of geueraliy useful information on the questions you ask. in a 
handy furm. Use woud floors wherever you can, they are clean and do 
not damage tools and material in the way concrete floors do. First 
decide on the tools you are likely to require, the makers will tell you 
the power needed to drive each one. The loss in shafting depends on 
too many things to be safely estimated. Give the allowance you think 
should be required and then multiply by two. The tool makers will 
give you notes on the best feeds and speeds for the machines they 
supply. For an cxample of a well-arranged shop, the position of 
shatting, and so on, see our description of the Thoroycroft Motor Car 
Company's works in our issue of November 28th last, and for a gc 
system of shafting see our issue of December 3lst, 1897, page 645- 
Humpage, Jacques and Pedersen’s works, Bristol. It is a good plan 
to clamp bangers to I beams fastened to the beams overhead. The 
hangers can be moved from place to place. 








MEETINGS NEXT WEEK. 


LIVERPOOL ENGINEERING Soctety. — Wednesday, January 28th, at 
Sp.m Puper, ‘The Fisher Tarn Works fcr the Water Supply of Kendal,” 
by Mr. John H. Parkin. 

Society or ArTs.—Wednesday, January 28th, at 8 p.m. Ordinary 
el Paper, “The Cost of Municipal Trading,” by Dixon H. 
avies, 

INSTITUTE OF MARINE ENGIngEERS.—Monday, January 26th, at 8 p m. 
Lecture cn ‘‘Some Notes on the Baltic and Arctic Voyages of the Ice- 
breaker Ermack ” by Mr. Gulston. 

Tae Instirution or Civ, Enoinerers.—Tuesday, January 27th, at 
8 p.m. Ordinary meeting. Papers, ‘‘The Nile Reservoir, Assudn.” by 
Maurice Fitzmaurice ; “Sluices and Lock Gates of the Nile Reservoir, 
Assudn,” by Frederick Wilfred Scott Stokes.—Friday, January 30th, at 
8 p.m. Students’ meeting. Paper, ‘*The Design of the Electrical 
Equipment of a Light Railway,” by J. R MacIntosh. 

Roya Institution oF Great Britarin.—Friday, January 30th, at 
9 p.m. Discourse on ‘‘ Vibration Problems in Engineering Science,” by 
Prof. W. E. Dalby.—Afternoon Lectures: Tuesday, January 27th, at 
5 p.m., ‘The Physiology “ Digestion,” by Prof. Allan Macfadyen ; 
Thursday, January 29th, at 5 p.m., “ Pre-Pheenician Writing in Crete 
and its Bearings on the History of the Alphabet,” by Mr. Arthur John 
Evans ; Saturday, January 8lst, at 3 p.m., “‘ The Bi-centenary of Samuel 
Pepys: His Musical Contemporaries, Criticisms, and Compositions,” by 
Sir Frederick Bridge. 
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THE NEW ADMIRALTY SCHEME. 


THE proposals of the Board of Admiralty, as set 
forth in the admirable “memorandum ”’ written by 
Lord Selborne and reproduced in our columns, have 
been met with a great deal of varied criticism. We 
agree with ‘““An Engineer,” whose letter will be 
found on another page, that, on the whole, the 
scheme has been received with favour. The im- 
pression conveyed to us, however, is that the scheme 
is not as yet fully understood, its results and 
involvements not quite appreciated, even by its 
authors. Objections are taken to assumed features 
which have no demonstrable existence; while 
approval is given to details which have really not 
yet been elaborated. Our purpose in writing now is 
not to criticise, but so to state facts that our readers 
may understand what Lord Selborne’s proposals— 
we do not say Lord Selborne himself—mean. 
This is the more necessary that his memorandum 





leaves a great deal to be inferred, while he is at 


pains to explain that much must be left for future 
settlement. 

The scheme, then, may be considered in two 
aspects. Boys of twelve or thirteen enter the Navy, 
and receive a training in all respects the same, 
whether the boy is intended to become a deck 
officer, an engineer, or a marine. He arrives 
at the age of nineteen. From that point he 
specialises in any one of the three branches of the 
service that we have named; and it is argued 
that it must be so, because it is impossible that 
any one man should be at once a deck officer, a 
marine, and an engineer. It is assumed, in few 
words, that specialisation is essential to efficiency. 
A little thought will suffice to show that a system 
worked on these lines would differ not much from 
that now in use. As it is, naval cadets, midship- 
men, and executive officers, are instructed in steam. 
Nothing would be gained but the advantage that 
might accrue from the simultaneous education of 
all cadets, under precisely similar conditions of 
instruction and fellowship. The effect would 
probably be transient if subsequent intense classifi- 
cation were the rule. A scheme taking this shape, 
however, would, it seems, commend itself to many 
of the older school of naval officers. We are con- 
vinced, however, that it is in no sense the Admiralty 
scheme; Lord Selborne and the other Lords of the 
Admiralty evidently contemplate the introduction of 
a totally different system, involving a change far 
more drastic than seems to be understood. Whether 
it can or cannot be carried out in practice remains 
to be seen. That it is included in the memorandum 
there is no room to doubt. The new prin- 
ciple is that of absolute interchangeability. Every 
officer on board a man-of-war is intended to 
be capable of discharging the duties of any 
other officer. Let us see what this implies. 
It is {interesting to note that so far no critic 
has in any way pressed the point that an 
officer of marines must necessarily be unfit to take 
a watch or command a ship, The energy of 
criticism has, so far at least, been centred on the 
engineer. We are told that it is quite impossible 
for an engineer to become a competent deck officer, 
or a deck officer to become a useful engineer. We 
concede the point at once. Under existing con- 
ditions the criticism is quite sound. But the whole 
structure of the impossible falls to the ground if 
the conditions are altered. It cannot be demon- 
strated that within a period of twelve years, the 
interval between twelve or thirteen and twenty-four 
or twenty-five—that is to say, when an officer is 
twenty-five or twenty-six years old—he could not 
under a sufficient system of training have learned 
all the routine duties of the three branches of the 
service up to that rank for which his age suffices. 
It cannot be argued that at twenty-five the man’s 
education is completed. The education of a man 
of any ability never ends. But we need in no way 
press this point, because the Admiralty scheme 
really cuts away in quite another fashion grounds of 
objection of this kind. 

As we understand Lord Selborne, the present 
executive officer, marine, and engineer will entirely 
cease to exist. Instead of the officers’ work being 
done by three distinct classes of men, it will all be 
done by one class. It is not, we fear, possible 
within brief limits to make our meaning so clear 
that no exception can be taken to the words we use. 
Yet we think that we shall not be misunderstood. 
Let it be realised that asa class the engineer and 
the executive and the marine officers are all merged 
into one title—that of, say, “ naval officers,” and we 
shall understand what Lord Selborne’s Memorandum 
indicates. Of course every ship in commission will 
have on board her officers with their titles and 
duties very much what they are now. But the title 
will be held ex officio. A man will simply be called a 
gunnery lieutenant because he performs gunnery 
duties, and only so long as he continues to do so. 
The feature of the scheme most important to 
engineers is that the engineer as he now is will not 
be known in the service. We have every reason to 
believe that a new class and rank will be introduced. 
In other words, there will be a specialised working 
engineer. We have already got engineer artificers. 
A step up will be given them, and some form of 
warrant rank will be devised for these men. The 
naval officer will take a far higher position as an 
engineer than the engineer officer in the present day 
does. 

For very evident reasons it is impossible here to 
go into details. It is clear that such a scheme as 
we have sketched involves tremendous issues. 
Nothing at all resembling it in importance has ever 
been contemplated concerning any navy. Whether, 
as we have said, it will or will not be possible to 
carry it into successful practice it is beyond us to 
say. It may be argued that nothing so drastic and 
original is really contemplated. Our answer is that 





nothing much short of this will satisfy the condi- 





























































































































94 


THE ENGINEER 


JAN. 23, 1903 








tions laid down in Lord Selborne’s memorandum. 
There is no blinking the fact that it is absolutely 
essential that the whole system of training shall be 
changed. If, when a cadet has reached the age of 
nineteen he at once proceeds to specialise for any 
particular branch of the service and for no other, 
then just in so far as he specialises will he render 
himself unfit for other work. Under the new 
system, if a young lieutenant on being appointed to 
the engine-room says that he knows nothing about 
it, having been trained for the executive, the answer 
will be that the sooner he learns to keep watch in 
the engine-room the better; and so on with all other 
varieties of the work to be done in the ship. Special 
ratings will be reserved for an inferior class of men— 
warrant officers, gunners, engineer artificers, and so 
on. But the status of every commissioned officer in 
the service will be raised. 

Regarded from this point of view, it will be seen 
that Lord Selborne’s scheme is in no way limited, as 
some persons think, to a device for putting more 
engineers into the Navy. It is intended to affect every 
branch of the service. It will not be a whit a 
greater change for the engineers to learn to discharge 
deck duties than it will be for the executive to learn 
to keep watch in an engine-room. It may be that 
the whole scheme will prove unworkable. It may 
be that it will be carried out, after all, so imperfectly 
that it will do no good. We have set before our 
readers the only feasible way of securing that com. 
plete interchangability of all the controlling parts of 
that complex human machine—a ship’s crew—con- 
templated by Lord Selborne; and just in so far as 
our interpretation is departed from, just so far will 
the scheme lack satisfactory fulfilment. For our- 
selves, we have only to say that, given goodwill, 
competence in dealing with detail, and a recognition, 
free and frank, of the difficulties that have to be 
overcome, a successful issue will be obtained. But 
it is well to bear in mind, in dealing with this most 
important question, that no sudden change is 
possible or contemplated. Naval opinion may 
undergo a great deal of modification in the way of 
reconcilement to new conditions before any one of 
the prospective cadets can undertake the least of 
the responsible duties of his profession. 


USE UP AND BUY MORE. 


With Mr. Legree originated, we believe, the 
enunciation of the commercial advantages secured 
_ by “using up and buying more.” Among some of 
the older workmen of this country an aphorism to 
the effect “that the decay of work is the good of 
trade ” enjoyed not so long ago some favour. With 
modifications, both phrases represent a principle 
the adoption of which by the manufacturers of this 
country has been recently urged by those who 
claim to have the best interests of Great Britain at 
heart. Weare assured that we spend quite unneces- 
sary amounts of time and money in securing a use- 
less approach to perfection in our machinery ; and 
we are urged to adopt the American system. What 
that system is has been explained. It is worth 
while, however, to put it on record once more in 
our pages as set forth in an extract from an Ameri- 
can paper which has recently been sent to us :— 
“The Canadian manufacturers declare that they 
prefer American machinery because it is more suit- 
able for their use, because they can get their orders 
filled more promptly, and because in the matter of 
repairs and the supplying of parts they can deal 
very speedily with American builders. The Cana- 
dians tell the Englishmen in almost so many words 
that the English idea of building machinery to last 
for ever is not a good one. They prefer to purchase 
machinery that is built for efficiency, and to run at 
high speed, and then ‘run it to death,’ and buy 
more; and it should be very easy for anyone to 
figure out with a pencil and scratch pad, in a few 
minutes, that the American idea, which is accepted 
by the Canadians, is the best in the long run. The 
machine that is built to last for ever becomes anti- 
quated in a very few years, and is distanced in the 
matter of production by new machines. The man 
who works out his equipment, and replaces it, may 
spend more money for the maintenance of his esta- 
blishment than the one who buys a machine to last 
for ever ; but he will have a larger margin of profit in 
the end, because of his greater capacity for produc- 
tion. The Canadians are so thoroughly in sympathy 
with American methods of manufacturing, that it will 
be exceedingly difficult for the British engineers to 
build up much of a trade in Canada, until they are 
ready to supply the sort of equipment that is built 
in America.” 

The question raised by our contemporary, and 
answered in his own way, is one of very considerable 
importance. It is, however, easily stated in a very 
misleading fashion. In the United States a great 
deal of scrapping—and sometimes on an enormous 
scale—has been done; and it has been carefully ex- 





plained that the breaking up of old plant and 
putting in of new machines has been excellent and 
enterprising policy. There is, however, quite 
another side to this story, which has only very 
recently begun to find publicity. It appears that 
very grievous blunders have been made not infre- 
quently; and that the trouble has been surmounted, 
not by admitting the mistake, but by asserting that 
recent developments had made the rejection of old 
plant in favour of new methods of production 
desirable. Thus it has been pointed out that the 
putting up ofa 120-ton steam hammer at the 
Bethlehem Works was from the first held to be a 
mistake by those who knew what they were talking 
about ; and the substitution of a big press is in no 
wise held to condone the construction of the 
hammer. Leaving this aspect of the question, how- 
ever, we may proceed to consider how far the use- 
up-and-buy-more system is or is not worthy of 
adoption. 

In the first place, it is obvious that we can have 
machinery as good as it is possible to make it, and 
we may overdrive it, and neglect to put in the stitch 
in time, and so wear it outin a hurry simply because 
we believe it can be replaced by something better. 
First cost has not been counted at all. Secondly, 
we may have a cheap machine, as far as price is 
concerned, bought knowing that it will not last and 
is not wanted to last, because it has been bought 
with an eye to the future. Let us for the moment 
confine our attention to this phase of the system. 
Let us apply it to steam engines, and take a 
hypothetical case. Many steam engines have 
been put down by an American firm to produce 
electricity. The installation is a large one; the 
cost of the machinery has run into several thousands 
of pounds. These engines have been made on 
the principle of a short life and a merry one. 
They run very economically so far as coal is 
considered. They also run sweetly and quietly, so 
long as the consumption of oil is not stinted. For 
the first year they gave little trouble. At the end 
of the second year they are within measurable 
distance of the scrap heap. All the cylinders have 
had to be re-bored, some of them twice. The 
piston-rods bend. The pistons, very heavy, and 
running unsupported on the bottoms of the cylinders, 
wear out and break their rings, which are narrow 
and lack surface. The cast iron is American cylinder 
cast iron—that is to say, the softest in the world. 
There is nothing durable about the engines ; nothing 
intended to last a long time. Half a dozen English 
engines would perhaps have cost each £500 more, 
and would have lasted as many years as the Ameri- 
can engines have lasted months. What are the con- 
ditions which would have justified the rejection of 
the English engines ? Obviously none could have 
effect but those based on the certainty that in two or 
three years such improvements would be effected in 
the construction of steam engines that it would be 
worth while to scrap a whole installation and begin 
anew. Itis quite clear that the small reduction in 
first cost would not be operative. But the steam 
engine is too well known now to admit of 
surprises. The American engines are probably 
within a trifle as economical of steam as any 
engines can be. Evidently, from the purchaser's 
point of view, the system does not appear to 
advantage. The makers, however, are in a different 
position. They have been able not only to make 
the engines at a reduced cost as regards labour, but 
they have been able to supply a pressing demand in 
ahurry. The time, for example, required to rush 
a couple of cuts through a soft cylinder is very much 
less than that required for the proper boring of a 
cylinder or its liner as hard as possible. Solong as 
people will buy the flimsy economical engine the 
makers may well continue to advocate the use-up- 
and-buy-more principle. 

The users of machinery will do well to consider 
the whole subject from yet another point of view. 
Every machine has in its lifetime two conditions of 
existence. Under the first it is new, and as excellent 
as itever can be. Under the second it is practically 
worn out, and as bad as it can be while still working 
at all. Now most machines, engines, tools, and 
what not, are in a condition between these two, 
and it seems to be pretty clear that those 
who work on the use-up-and-buy-more system 
must run a large percentage of their ma- 
chinery near the breakdown point. Never pos- 
sessing a large margin of safety, hard work must 
quickly imperil their very existence. Now and then 
the effects of this policy are brought home very 
strongly to the world. An example is supplied by 
the last voyage of the American Atlantic steamer 
St. Louis. According to the American Press this 
ship began her voyage to the States in an unsea- 
worthy condition, her boilers leaking heavily, and 
apparently being unable to maintain the proper 
pressure. In this country,and with British Atlantic 
liners especially, such conditions could not obtain. 





British shipowners do not run their machinery ang 
boilers to death, in the passenger trade at all events 
before replacing them. : 
It may, we think, be conceded that in this count 

we do build now and then a little too much foy 
eternity, yet we hold that the perfectly constructeq 
machine will give such continued satisfaction durip 
a long life that it is better to buy it than a flingy 
cheap affair whose principal recommendation jg 
that it is eminently suitable for the scrap heap. Any 
competent buyer in the present day who will dea] 
with first-class firms may rest content that he 
will be supplied with tools, or steam engines, or 
ships, or bridges or locomotives, so good that it is 
to the last degree improbable that they can be super- 
seded by something very much better in a few years, 
There are, of course, conditions under which to use. 
up-and-buy-more is the best policy—take, for 
example, contractor's plant on a large undertaking — 
but these conditions do not obtain very frequently ; 
and so, after all has been said that can be said, we 
maintain that good workmanship and good material 
are invariably desirable and worth having, and 
that even in a machine which is likely to he 
superseded. 


WATER-TUBE BOILERS IN THE NAVY. 


THERE has just been issued as u Blue-book a 
report on trials of H.M.S. Sheldrake, Seagull, 
Espiégle, and Fantéme, prepared by the Admiralty 
Committee on Boilers. The report costs 7s. 11d. 
As regards the work of the printer and. lithographer 
it cannot be considered dear. In other respects, 
moreover, we have failed to discover the purpose 
which it is intended to setve, the reasons which 
have led to its publication, or the information of use 
which we presume it was intended to contain. It 
gives detailed statements concerning certain experi- 
ments carried out with water-tube boilers, which 
experiments were in several ways abortive. Thusen- 
durance trials could not be fully carried out because 
of stress of weather. Furthermore, the report con- 
tains a great mass of diagrams which cannot pos- 
sibly prove either interesting or useful to any one, 
while they represent a great and unintelligent 
expenditure of time and labour. 

he Sheldrake and the Seagull are torpedo gun- 
boats of about 3000 indicated horse-power. The 
Sheldrake has four Babcock and Wilcox boilers. 
The Espiégle and the Fantéme are sloops of about 
1400 horse-power. They are fitted, the _first- 
named with four Babcock and Wilcox boilers, and 
the second with four Niclausse boilers. Precisely 
what object the Committee had in view in testing 
these boilers for a few days we do not quite know. 
They say in their report that ‘the installations in 
these vessels are small, but as no other vessels in 
his Majesty's service are fitted with these boilers, 
the Committee thought it would be well to try them, 
although they realise that the results obtained in 
such small ships may not be repeated with larger 
installations.’’ The report describes in considerable 
detail the arrangements made for carrying out the 
trials. With these we really have no particular con- 
cern. The results obtained were precisely what 
might have been expected. The boilers were not 
forced, and they behaved reasonably well. The 
large-tube Babcock and Wilcox boiler performed a 
little better than the small-tube boiler by the same 
firm. The most instructive point in the whole 
report is perhaps the part played by bafflers in all 
water-tube boilers. The arrangement which made 
most for economy was inadmissible, because of the 
difficulty which it caused in sweeping the tuber. 
There are thirty-five tables and some thousands of 
figures given in the report. The more interesting 
figures are those which give the evaporation per 
pound of coal. The best result was got with 
the LEspiégle, indicating 1000 indicated horse- 
power, when 931lb. of steam were made 
per 1lb. of coal burned. The worst result was 
that got with the Sheldrake, 7-37 lb. of steam per 
pound of coal at full power. But all the figures 
are complicated and diversified by differences in the 
weather, in the ability of the stokers, and in the 
quality of the coal. It seems, however, that it is 
safe to reckon on an evaporative efficiency of about 
8b. of steam per pound of coal and 5 lb. per square 
foot of heating surface. Further, with natural or 
slightly assisted draught, the Committee say :— 
“ The rate of tranmission of heat per square foot of 
heating surface is low as compared with the maxi- 
mum results obtained on the trials of the Hyacinth 
and Minerva; with these ships the maximum 
reached was 10,200 units per hour, but in the trials 
now being reported, the maximum was just 7000 
units per hour. This might be expected, as the 
heating surfaces per maximum average horse-power 
obtained on the Committee’s trials are large, being 
3°28 square feet in the Sheldrake, 2:81 in the Sea- 
gull, 2°88 in the Espiégle, and 2°89 in the Fantome. 
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As against these figures, the Hyacinth had 2-40 
and the Minerva 2:37 square feet per horse power.” 

We learn from the report that the boilers of the 
Espiégle were more efficient economically than those 
of the Sheldrake, the former reaching 73:2 per cent. 
on the 1000 horse-power trial and 67 per cent. on 
the full power trials, as against 66 per cent. on the 
1000 horse-power trial and 59-2 per cent. on the 
full power trial for the Sheldrake. It would appear, 
therefore, that the large tube boilers of the Espi¢gle 
are more efficient than the small tube boilers of the 
Sheldrake. The efficiencies of the Niclausse boilers 
of the Seagull and Fantome are nearly the same, 
the boilers of the Fantéme appearing to be slightly 
less efficient than those of the Seagull. The range 
of the efficiencies of all these boilers—varying from 
59:2 to 73:2 per cent. under different conditions—is 
very similar to that of the Scotch boilers of the 
Minerva, which during the Committee's trials varied 
from 61°4 per cent. to 69-7 per cent. 

It does not appear to us that more was required 
than a brief statement of the main facts. The 
trials were quite unimportant. They were little 
more than runs which would render the members 
of the Committee conversant with the working of 
boilers perfectly well known already. We are quite 
at a loss to imagine what good purpose the collection 
of data and the preparation of thirty-five huge tables 
was to serve. But this is not all. Examples of 
seventy-two indicator diagrams are given on twelve 
large folding plates. The climax is supplied by 
twelve similar folded sheets, containing the graphics 
of the results. Thus we have zigzag lines to show 
the takings of coal from the bunkers, the average 
pressure in the boilers, &c. &c. What the use of 
these things is supposed to be must remain an 
inscrutable mystery. Some years have now elapsed 
since the graphic display on squared paper of the 
results of trials was introduced. The system has, 
no doubt, its utilities. But it easily becomes ex- 
tremely misleading. It is intended to supply a 
more simple and accurate concept of the range 
of certain phenomena than figures can give. 
Recently, however, its use has degenerated, par- 
ticularly in technical colleges, into an abuse. 
Facts, or so-called facts, of no possible utility or 
interest are carefully plotted on paper; and the 
student of engineeing has been taught to invest these 
things with an importance that they in no sense 
possess. That the diagrammatic illustration of records 
is often of infinite service we are quite prepared to 
maintain. But the preparation of squared paper 
diagrams is so easy, and requires so little thought, 
that we have come by degrees to look at everything 
of the kind with doubt. In the present instance we 
have yards of graphics which contain no informa- 
tion that can be of the smallest real service to any- 
one. But it must be admitted that inutility is so 
common a defect in Blue-books that the small value 
of this report is in no wise exceptional. It may be, 
however, that if the results of these trials had not 
been published, there would have been an outcry 
in the evening papers. 


eee vv eee a 
PIT TIMBER, 


An interesting industrial experiment, and one which, 
should it prove successful and be generally followed, 
would transform into spots of beauty and interest many 
of the at present smoke-begrimed and desolate localities 
in the industrial centres of the United Kingdom, is that 
which is about to be undertaken in the Black Country. 
We refer to a resolution passed the other day by the 
Staffordshire Iron and Steel Institute, affirming the 
desirability of planting the numerous pit-banks and slag 
heaps of the Midlands with trees. The Council of the 
Institute were asked to appoint a committee with this 
object, with power to apply for assistance to the Commis- 
sioners for Woods and Forests, and with power also to 
invite the co-operation of Sir Alfred Hickman, M.P., Sir 
Henry Fowler, M.P., and any other influential men likely 
to be able to assist in carrying out the project. It 
appears that Mr. Howard, the well-known Commissioner 
of Woods and Forests, made a tour of inspection in the 
Midlands not very long ago, and although the matter 
does not seem to be referred to in his interesting recently 
issued official report, yet it is believed that he would be 
quite willing to do what he could for the Midlands in this 
respect, provided the landowners, colliery proprietors, 
and manufacturers are willing to show some disposition 
to co-operate. The Institute have reason to hope that 
the Earl of Dudley will give the scheme his support, and 
should he do so, doubtless other members of the coal and 
iron trades would follow suit. Some years ago Mr. 
Howard reported that there were 14,000 acres of waste 
land in the Black Country of the Midlands suitable for the 
growing of trees. Mr. Herbert Stone, of Birmingham, I’.L.5., 
F.R.C.L, who read a very interesting paper on the whole 
subject before the Institute last Saturday, considered 
that in fifteen to twenty years the coal and iron districts 
of England would be able to grow trees large enough to 
be used for pit props, which are now selling at about 
17s. 6d. per ton at Cardiff, and which on one occasion 
within the last twelve months commanded as much as 
27s. 6d. per ton. He mentioned that at Cooper’s Hill, 
Where a number of plantations have been provided for 
the instruction of the students of the Royal Engineering 





College, there is to be seen a plantation of sycamore 
started only eleven years ago, which is now of an average 
height of 25ft. The Staffordshire Institute’s movement 
has our best wishes for its success. 








CUTTING ANGLES OF TOOLS. 


We commence to —_ on another page Mr. H. F. 
Donaldson’s paper on the cutting angles of tools, which 
was read at the Institution of Mechanical Engineers on 
Friday evening. It did not lead to as good a discussion 
as might be desired, and it will be quite possible to give 
the general outcome of the debate in very few words. 
The desirability of definite knowledge of the correct 
angles for cutting tools, upon which more than one 
speaker insisted, is not in question. It would be difficult 
to find even amongst the most conservative of our 
managers one who did not believe in grinding to definite 
known angles; nor is the desirability of taking the main- 
tenance of the tools out of the hands of the user and 
making it the office of a special tool expert, disputed. 
These things may be taken as accepted. The question 
which the meeting had before it to discuss was the best 
angles and shapes which tools should be given for doing 
specific work. For this discussion Mr. Donaldson sup- 
plied certain data, and from these he drew certain con- 
clusions. Of these perhaps the most useful is that, 
given the necessary conditions as to stiffness of work and 
strength of machine, the efficiency of the round-ended 
tool both as to the amount of metal removed in a given 
time and endurance, is higher than that of the pointed 
tool, and possibly the best feature in the debate was that 
this view appeared to be confirmed by the general body 
of workshop managers. Mr. Daniel Adamson confirmed 
this view very graphically by producing a steel bar which 
had been forged into a pointed tool at one end and a 
rounded tool at the other. From experimenis he had 
made with this he was able to state fairly definitely that 
the round end was twice as good as the pointed end, but 
the cut had to be of a fair depth, for the round tool was 
unsuitable for finishing. If it had not a good grip of the 
metal it acted more or less as a scraper, and chattering 
resulted. 

Not a little of the interest of the meeting centred round 
the apparatus which Mr. Donaldson employed for 
obtaining the pressure exerted at the point of a tool in 
use in a lathe and the results he had obtained. Mr. 
Hartley Wicksteed’s remarks on these issues are parti- 
cularly valuable, both because, from his knowledge of 
testing machines, he is able to speak authoritatively of 
the value of the instrument and because his experience 
as a machine tool user and maker put him in a position 
to appraise the results. It was satisfactory to hear his 
opinion that the instrument should give fairly accurate 
results, because some of the members less fitted to judge 
had misgivings on that score. He would have liked, 
however, to have seen some tests made with a much 
greater load, say up to ten tons on the point, made, for 
it was not safe to base estimates for heavy cuts from the 
results obtained on light ones. A light cut was generally 
true cutting, whereas a heavy cut was more like punch- 
ing. His explanation of how a cutting tool, still pre- 
serving a sharp edge, became quarried and roughen a 
little further back by the rubbing of the turning, and 
finally as the friction grew, owing to the increased 
roughness, the temperature gradually rose to a point at 
which the edge failed, was instructive, whilst the ques- 
tion he raised as to why more pressure should be required 
to remove metal quickly than slowly gives food for 
thought and scope for experiment. In his remarks on 
the use of high-speed steel the meeting was cordially in 
agreement with him: There was little use, he said, in 
providing a steel capable of cutting at a very rapid pace 
if it required frequent re-grinding. What was wanted 
was a steel which would cut fast and yet have endurance— 
a steel that would last as long, whilst cutting much more 
quickly, than ordinary tool steel. An answer to an 
important question of Mr. Adamson’s was given by Dr. 
Ashton, Mr. Donaldson's assistant, to the effect that in 
all the experiments cited the cutting point was on the 
centre line of the lathe. 

We may mention here that the Council has nominated 
Mr. J. Hartley Wicksteed for election as president of the 
Institution in the coming session. 








CENTRIFUGAL PUMPING ENGINES. 





Tue pumping plant illustrated on page 89 has been 
recently constructed by Tangyes Limited, for emptying a 
new graving dock at Alexandria belonging to the Khedivial 
Mail Steamship and Graving Dock Company, Limited. This 
dock—which is built from the designs of Sir Benjamin Baker 
and Mr. Hurtzig—is 520ft. long, 80ft. wide at top, and 53ft. 
wide at floor, by 32ft. deep, and contains about 25,700 cubic 
metres of water, which the pumps are capable of removing 
in 24 hours. 

The — consists of two centrifugal pumps, each driven 
direct by a vertical tandem compound engine, both pum 
and engines being mounted on strong cast iron girders—built 
in the concrete floor of the engine-room—thus ensuring that 
pumps and engines are in perfect alignment. The suction 
and delivery branches are 30in. diameter, and the casings are 
split through the centre to enable the discs and spindles to be 
easily taken out for repairs. Each pump is: fitted with a 
large air ejector and necessary valves for quickly charging it 
with water, and large flap valves on the delivery pipes. 

The engines are of the vertical tandem compound con- 
densing type, having high-pressure cylinders 13in. diameter, 
low-pressure cylinders 22in. diameter, with a stroke of 18in. 
They are steam-jacketed, and are lagged with magnesia com- 
position covered with sheet steel ; this latter is not shown in 
the engravings, which were taken before the cylinders were 
lagged. The crank shafts are of Siemens-Martin steel, with 
large balance weights and couplings forged on, connecting 
direct to the couplings on the pump spindles. 





There is a convenient platform in the front of the engine 
to which all the working levers are brought, and where they 
are within easy reach of the attendant, and there is another 
platform between the cylinders for charging the sight-feed 
lubricators and for indicating the engine when necessary. All 
working parts are oiled whilst in motion from central 

xes, 

The surface condensersare fixed one on the delivery branch of 
each pump, the discharge water flowing through brass tubes 
8in. diameter, and of sufficient number to prevent any loss 
by friction through the tubes. The engravings show only 
one condenser in position. The air pumps are of the 
Edwards type, worked by steel levers through links from the 
crosshead pins, suitable valves and pipes being supplied to 
enable the exhaust to be carried directly into the atmosphere 
when required. 

In addition to the main pumps, an Sin. diameter pump, 
driven direct by an Archer type vertical engine, is 
supplied for draining the dock, 








THE AERONAUTICAL INSTITUTE. 


A GENERAL meeting of the Aeronautical Institute and 
Club was held at Bt. Bride’s Institute, Ludgate Circus, 
London, on Thutsday, January 15th, 1903, the president, Dr. 
F, A. Barton, in the chair. The president, in his opening 
remarks, referred to the forthcoming exhibition the Institute were 
ormenieg to hold about June next. He said that up to the 
present time the support of members had been most encouraging, 
and the Executive ho at an early date to publish full particu- 
lars. Papers by Dr. T. D. Cook and Mr. Edward Mote were then 
read. In his paper entitled ‘‘An Original Method of Balloon 
Propulsion,” Dr. Cooke described the manner in which fish pro- 

lied themselves by the use of the tail and head, a stroke of the 

il from side to side furnishing them with sufficient force for for- 
ward progtess, the tendency to turn out of the direct line being 
counteracted by the use of the head, their progress thus being in 
a wavy line. He proposed to construct a navigable Lalloon some- 
what on the lines of a fish as regards the method of propulsion, 
two propellers placed one on each side arid towards the back serv- 
ing the same purpose as the fish’s tail, and a rudder placed on the 
nose of the balloon acted asa head. The propellers being alter- 
nately set in motion and the balloon being prevented from turning 
aside by the use of the rudder placed in front, it would progress 
forward in a wavy line much as a fish does, and s» not meet with 
the resistance it would otherwise encounter if propelled in a direct 
forward line. In the discussion which followed Dr. Cooke’s paper 
it was pointed out that the balloon on turning alternately from 
left to right would be likely to prove dangerous to the occupant 
of the car. Mr. Edward Mote’s paper, entitled ‘‘ Aérial Naviga- 
gation Past, Present, and Future,” which followed, dealt with the 
progress which had been made up to the present date in aérial 
machines, and also briefly outlined what in his opinion would be 
the ultimate development of these machines. He considered that 
the navigable balloon was not destined to play an important part 
in the navigation of the air which some inventors auticipated, by 
reason of this being lighter than the medium in which it floats, 
rendering them difficult, if not impossible, to propel at even a 
moderate speed. He advocated the heavier than air type of 
machine as the only one likely to solve the problem with perma- 
nent success. Mr. Mote is the inventor of a novel method of 
raising and propelling aérial craft, by the use of which he claims 
to have almost eliminated what is termed ‘‘slip,” this being the 
chief point which renders the ordinary type of propeller so un- 
satisfactory when applied to flying machines. Mr. Mote’s paper 
was followed by a discussion. 











DenaBy Main CoLiigry.—There is no change in the situation 
at Denaby Main Colliery. Large numbers of people continue to 
live under canvas and find other temporary means of shelter which 
are utterly inadequate during the present inclement weather. The 
local officials of the Miners’ Union are hopeful that last Friday’s 
judgment with regard to strike pay will be negatived on appeal. 


ENGINE-HOUSE EXPLOSION AT HOYLAND SILKSTONE COLLIERY.— 
A remarkable accident occurred on the 21st inst. at the Hoyland 
Silkstone Colliery, Platts Common, which will necessitate ‘the 
entire stoppage of the colliery for several weeks. Just as the men 
were preparing to descend the shaft for the morning shift, at about 
twenty minutes past five, and the cage was making its trial run 
with a cargo of corves, a terrific explosion, heard several miles 
away, occurred in the fan engine-house, and in a very short period 
the whole place, including the drawing engine-room attached to 
the Parkgate shaft, was a mass of flames. The 17ft. fan was blown 
to atoms, pieces of metal striking and breaking the wooden gear 
over the Silkstone shaft, 50 yards away. In the other direction 
metal was sent flying through the engine-house wall, where con- 
siderable damage was done, the railway track on a lower level 
being torn up and broken in several places. Both engines of the 
double-expansion type were utterly ruined, and the fire attacked 
the woodwork so fiercely that the rope attached to the cage gave 
way, and the cage dashed to the bottom of the mine. The engine 
fire-box was quickly got to work and the local fire brigade sum- 
moned, but they were not able to do much for a considerable time. 
Every bit of timber about the place was burned, including the 
heavy drum round which the rope was coiled. Fortunately, only 
a few men were in the workings at the time, and these were 
quickly got out by the Silkstone shaft, whilst later in the day the 
ponies were also brought to the surface, all the apparatus for 
ventilation being irreparably ruined. 


THE IMPROVEMENT OF INTERIOR LicHTING.—Some American 
electrical engineers are taking up the matter of the proper design or 
arrangement of lighting systems to give the best effect, and have 
developed methods by which a proper arrangement may be cal- 
culated and laid out in advance to cover given conditions. It 
is not infrequently assumed that the improvement of interior 
lighting is simply a question of more lights, but this is an 
erroneous assumption. In very many cases there is too much 
light, but the lamps are ill-arranged, so that the room, hall, 
church, or other interior is badly illuminated, while at the same 
time an excessive amount of light is being used and paid for. In 
one particular case the scheme for lighting a new church was 
laid out entirely on paper before any construction work was done, 
and the actual results compared very closely with those calculated 
in advance. e space of the main auditorium was about 82,000 
cubic feet, which, at 0-02 ae r cubic foot, would 
require about 1640 candle-power. The styles and powers of lamp 
to be used were selected, and the interior scheme of colouring was 
taken into consideration. A surface upon which to lay out the 
ilumination was chosen at 4ft. above the floor, that being the 
average height at which hymn-books are held. Several typical 
points were chosen, the lights affecting these carefully located 
on the plans, the distances of these lights measured, and the 
illumination determined by means of calculated distribution curves, 
The position of the lights was then changed, and the operation 
repeated, the position finally chosen being that on which the 
average turned out best. When the exact position for the lights 
had been determined, large scale plans of the illumination curves 
were made, and the illumination calculated for 75 stations, to 
ensure accuracy. All these lamps were fitted with holophane 


shadowless, light-diffusing globes. 
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L.B. AND S.C. RAILWAY IMPROVEMENTS. 
No. I. 


Unper an Act obtained in session 1898 for various powers, 
the London, Brighton, and South Coast Railway Company 
was authorised to commence a series of widenings threugh- 


utilised as dry filling for the haunching of the widening 
arches. The piers in. the foreground, to the right of the 


photograph, serve to carry the inclined siding approach to | 
Passing over Battersea | 
Park-road, the next thoroughfare, that of Queen’s-road, is | 


the engine sheds at the depdt. 


crossed by a steel plate arch of 83ft. span, with a rise of 
Oft. Yin. and solid plate spandrils. The cross girders, spaced 





Fig. i—-VIADUCT PRINCE OF WALES ROAD 


out a large part of its extensive system, which is at present 
in active progress. By the courtesy and permission of Mr. 
C. L. Morgan, M. Inst. C.E., the engineer-in-chief to the 
company, we are enabled to place before our readers a 
descriptive and illustrated account of some of the more 
important works accompanying the execution of the com- 
pany’s new undertaking. Starting from the Victoria 
terminus, the suburban widenings may be regarded as 
possessing a very immediate connection with the improve- 
ments and enlargements which are being carried out upon a 
scale of considerable magnitude at the West End station. 
The range and scope of the new works do not, however, end 
here. They, in reality, form an essential part of a great 
scheme for establishing additional tracks throughout the 
whole principal network. Apart from this primary considera- 
tion, the enormous increase that of late years has taken place 
in the local and suburban traffic has rendered it necessary for 
the company to adopt the most efficient means to provide 
for it. 

The first portion to be widened commences at a point 
at a distance of one furlong from the Grosvenor-road 
station. Here the first and a most important work occurs. 
it consists in throwing another bridge over the river Thames. 
The new structure will be built alongside and incorporated 
with the existing Grosvenor-road railway bridge. The 
starlings of the latter will be cut away and the old 
and new piers bonded together, so as to constitute con- 
tinuous supports. The new arches will be of the steel 
plate type, of the same span—175ft.—as their predecessors, 
and will generally conform to the same lines and contours. 
They will be continuous at the crown, but provided with pin 
articulations at the bearings. The pins will consist of solid 
steel forgings, 12in. in diameter. Operations will be at 
once commenced with the abutment on the Middlesex side of 
the river. After clearing the river bridge, the line is carried 
uninterruptedly, without crossing a single thoroughfare, over 
the Battersea Wharf goods depét and engine sheds upon a 
brick viaduct. The termination of widening No. 1. which 
has a total length of 5 furlongs 3 chains, is on the 
north side of Prince of Wales-road, and the contract for 
widening No. 2 commences at the same point. Upon this 
second section there are several bridges, which for the present 
will be briefly alluded to. In another article we shall pub- 
lish the drawings and details of the more important of these 
structures, some of which are of large dimensions. With 
the exception of the first, that over Prince of Wales-road, all 
the bridges are on the skew. They include brick arches, 


8ft. 6in. apart, are built-up plate girders, and the stringers 
are rolled steel joists. The bridges over Queen’s and Batter- 
sea Park-roads are also built with steel arches, but their 
spans are not so large as that over Prince of Wales-road. 


Pratt type, or that in which there is but one series of 
triangulations. This system, in which there is no interseo. 
tion of the members of the web, is coming into increasing 
favour with English engineers. Another example, which js 
not quite <a is the bridge carrying the South-Eastern 
Railway over Southwark-street. It became necessary when 
widening the bridge to remove the old open-web girders 
which were very good specimens of the bow - string 
attern. In all probability they were not able to 
ar the increased load which would have been 
brought upon them by the additional width given to 
the structure. An inspection of the bridge while the works 
were in progress was both interesting and _ instructive, 
The great discrepancy between the slight members and the 
light framework of the older bowstring trusses, and the 
massive proportions of the new design, were in marked con. 
trast. It furnished a proof, if proof were required, of the 
necessity recognised by engineers of very materially increas. 
ing the amount of material in all metallic structures sub. 
jected to the impactive action of heavy and fast railway 
rolling loads. In point of appearance we give the preference 
to the bow-and-string type. The great concentration of 
stress in parts of the Pratt, or N truss, demands sometimes g 
large amount of local riveting, and gusset pieces, however wel] 
they may be arranged, are not particularly sightly. On the 
other hand, they possess the merit of simplicity, and there 
, is no ambiguity in the determination of the stresses, which 
is a fault alleged, but not proved, against the lattice girder, 
At Longhedge Junction another bridge of the same type 
crosses the South-Eastern and Chatham and the West 
London Extension Railways-in a single span of 140ft, 
Between this junction and a second bridge over the same two 
railways the line is carried upon a_ brick viaduct, of 
which a general view is given in the engraving Fig. 3, 
The arches in the viaduct are of slightly varying spans, 
ranging from about 23ft. to 28ft., with proportionate small 
differences in the rises. The last bridge over the double line 
is upon a curve of twenty-four chains, and consists of four 
spans of an average width of 89ft. The main girders, which 
are of the plate type, rest upon cast iron circular columns, 
This form of support is adopted in the case of other 
bridges of more than one span. It offers advantages for 
fixing, considering the limited dimensions of the area ayail- 
able upon the railway underneath. It should be mentioned 
that aJl the new bridges are separate structures, and not con- 
nected by any bracing, or other extraneous means, to their 
elder neighbours. All the work of erecting viaducts and 
bridges over either road or railway has to be accomplished 
without interfering in any manner with the ordinary condi- 








Fig. 2—BRIDGE OVER L & 8S W. RAILWAY 


The largest span, with the exception of that of the new 
Grosvenor bridge, on the widenings under notice, is that of 
the bridge across the London and South-Western Railway, 
partly shown in the engraving Fig. 2. It has a centre 


square and oblique steel plate arches, open web and truss | span of 149ft. 4in., and two side spans of 63ft. and 46ft. 9in. 





Fig. 3—VIADUCT 


girders, and steel girders of the plate type. The engraving 
Fig. 1 represents a part of the viaduct in course of building 
adjoining Prince of Wales-road. When completed the old 
and new portions of the viaducts are finished off to the same 
level, the intermediate parapet wall being demolished and 


AT LONGAEDGE 


respectively. It is the largest of the side spans over Russell- 
street that is shown in the photograph in position, with some 
of the temporary posts and timbers used in its erection. The 


centre span of the existing bridge is visible in the background. | 


Both old and new trusses belong to the simplest form of the 


tions of traffic. After clearing the four-span bridge, 
widening No. 2, which is 6 furlongs 7 chains in length, 
proceeds without any further interruption to its terminus, 
and joins up with the main line at Pouparts Junction. The 
constructive work all along this section has been makirg 
excellent progress for several months. 


The steepest gradient on: widening No. 2, which is but a 
few chains long, does not exceed 1 in 110, and the greater part 
of the section is almost practically level. The arches of 
the viaduct between Longhedge and Pouparts Junction 
are segmental, 28ft. 10in. in span, 7ft. rise, and are struck 
from radii 18ft. long. All the hearting of the piers and abut- 
ments is of Fletton bricks, and the face work of blue brindle 
bricks, and the arches spring direct from the brickwork without 
the intervention of any impost. The projections corbelled 
over in the elevation above the pier, which occur at every 
alternate pier, serve the purpose of refuges. At the level of 
the neatwork the new piers, which are 4ft. 14in. in thickness, 
are rather wider than the old ones. The haunching and foun- 
dations are of concrete, and the filling in over the haunching 
is of dry hard materials. The majority of the piers ale 
desizned with relieving arches, 4ft. in width, and with founda- 
tious, but some others have relieving arches 6f{t. w.de, ard 
the foundations differently arranged. In these sections a 
layer of asphalt 3in. thick is payed over the concrete, and upon 
the asphalt is laid lin. of cement. The 4in. down pipes, hich 
are fixed at every pier, are connected with Doulton’s No. 166 
round yard gullies, which provide for the effective drainage of 
the viaduct. The foot courses are 6in. high, and the refugis are 
corbelled overon 2}in. projections. Along that part of Victori2- 
road forming the western boundary of the goods wharf a 
heavy retaining wall has been built, which was a troublesome 
and difficult piece of construction. It necessitated the 

| diversion of a large gas main 4fc. in diameter, and a number 
| of smaller pipes and conduits, forming part of the whole 
system. The erection of the second and inner wall was 
comparatively a much easier job, Between the two, runs 
| the new inclined road approach to the goods yard. 
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BOILER FEED PUMPS 


CLARKE, CHAPMAN AND CO,, GATESHEAD, ENGINEERS 
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SLOW-SPEED INDEPENDENT BOILER 
FEED PUMPS. 


Iv our brief description of the propelling machinery of the 
Great Eastern Railway Company’s fine new passenger 
steamer Brussels, given in our last issue, we incidentally 
mentioned that the boilers supplying her main engines with 
steam were fed by a pair of pumps made by Messrs. Clarke, 
Chapman and Co., of Gateshead, on Woodeson’s patent. 

With the adoption of high-pressure steam and quick- 





Swarn 


supply continuous, the pumps had to be so driven that there 
would be no dead point in their working, and that they could 
be started with certainty from any position. 

In the feed pumps connected with the boilers of the 
Brussels, Messrs. Clarke, Chapman claim the _ posses- 
sion of all the advantages necessary to make them trust- 
worthy boiler-feeders, ceeing that the type continues to 
give very satisfactory results wherever applied, a special 
feature in connection with them being the great simplicity 
of their working parts, which will be seen on an inspection of 
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PLAN OF FEED 


running engines on shipboard, it was soon found that the 
old system of working the main feed pumps off the main 
engines had to be abandoned, and as the feed-water had to be 
returned to the boilers as fast as it could be driven from the 
hot well, the speed of the feed-pumps had to be regulated 
according to the amount of the water to be dealt with ; and 
this regulation having of necessity to be automatic, and the 


PUMPS 


our illustrations above, which show a front and side 


| elevation—the latter in section—of one of these pumps, and 


a plan of the pair as fitted in the Brussels. 

Each pump is, as shown, direct-acting and independent, 
having a steam cylinder 10jin. in diameter, with a piston 
stroke of 2lin., the diameter of the pump being 8in. Both 
pumps are mounted on a cast iron float tank, which is con- 





nected with the main engine hot well, and are fitted with 
automatic controlling gear, so that their speed is auto- 
matically regulated by the amount of feed-water discharged 
by the air-pump, which is, of course, controlled by the horse- 
power being developed by the main engines. 

The valve gear, as will be seen in the sectional elevation of 
the pump, is the simplest possible, and is suitable for the 
highest or lowest steam pressure. The steam chest or valve 
chamber, which is circular in cross-section, is fitted with a 
hard, close-grained, cast iron liner, which is divided into an 
upper and lower, or main and auxiliary steam chest. In 
these are fitted a main valve which gives steam to the 
cylinder, controlled by an auxiliary valve in the lower 
chamber, actuated by a lever and spindle moved up and down 
by the crosshead shown on the pump rod. 

Both the main and auxiliary steam distributing valves are 
of the piston type and perfectly balanced, the former being 
free to be moved up and down by the steam admitted to it by 
the latter through the ports and passages cut in the outside of 
the liner for that purpose. Themain valve requires no setting, 
it being kept in correct position by the action of the auxiliary 
valve, and it is a valuable and notable feature in connection 
with both these valves, valve chests, and valve motion gear, 
that they can be taken to pieces for examination very easily, 
and it is impossible to replace any of these parts in a wrong 
position, so that all the worry and trouble attendant on slide 
valve setting is dispensed with. 








DOCKYARD NOTES. 


THE speeches at the launches of the two Chilian battieships 
amuse usmuch. Elswick came first, and there was the usual 
calculation of the tons of metal and so forth that the ship 
could fire. The Vickers ship—an exact duplicate—followed, 
but most of the figures went one better. It would not 
become us to question the accuracy of figures fired off by 
Lieutenant Dawson, late R.N., or to suggest that discrimina- 
tion is useful even in trade rivalry, but it is hard on people 
staggering under the heavy Elswick figures for the combined 
10in. and 7-5in. gun fires to have to take them crescendo 
the next day but one. Of course, an explanation exists; all 
these rate of fire calculations are purely fancy things bearing 
little relation to actual practice. The speakers at the launches 
worked out their figures independently, we presume, and 
each, no doubt, desired to import as much couleur de rose as 
might seem reasonable. Well, when all is said and done, the 
ships are excellent vessels, and it is hard to understand the 
refusal of our Admiralty to take them over. They are too 
good to go to a possible rival. 





Srr WILLIAM WHITE, we notice, is on his defence in tke 
Times over the alleged failures of his designs. Sir William 
argues his own case well, but loyalty to his late employment 
is bound to close his mouth on the answer to that question 
so many of us would like solved. That question is, ‘‘ What 
is the exact percentage of useless dead weight carried by our 
ships to satisfy dead-and-gone traditions ?’’ 


Ir is rumoured that Japan is in treaty for the two new 
Chilian battleships Libertad and Constitucion, and Turkey 
for the two Argentine ships Moreno and Rividavia, in hand 
at Ansaldo’s. 





Tue turning of fleets into ploughshares proceeds merrily 
in South America, and the latest touch of universal brother. 
hood and peace there is the dismounting of the light—and 
easily replaced—guns in some ships of both Powers. This, 
coupled with Chili’s resolution to sell the new battleships 
that would have made her master of Argentina in the event 
of trouble, is all very touching, but Argentina’s diplomacy in 
arranging for future naval wars at a minimum of cost dis- 
plays rather more acumen than one would expect in the lamb 
lying down with the lion. From the utilitarian point: of 
view, they had much better go on buying warships, for the 
money saved that way is pretty sure to be expended presently 
in civil war. 





At the bombardment of Puerta Capella, it was noted that 
the British guns fired much more rapidly than the German. 
By the ‘‘ rate of fire’’ tables, the German pieces can do about 
two shots to the British one! 








THe Royat ScHoot oF Mines.—The thirtieth annual dinner of 
the old students of the Royal School of Mines will take place at 
seven o'clock, on Tuesday, February 3rd, 1903, at the Hotel 
Cecil. The chair will be taken by Mr. Arthur C. Claudet, Esq., 
Assoc. R.S.M., treasurer of the Institution of Mining and Metal- 
lurgy, Fellow of the Institute of Chemistry, &c. &c. Tickets 

. 6d. each—may be obtained from Mr. David A. Louis, 77, 
Shirland-gardens, W. 

SovvenrR GOLD DoLLaRS COMMEMORATING THE LOUISIANA 
PurcHASE.—The United States Mint is striking special coins to 
commemorate the centenary of the purchase of Louisiana from the 
French in 1803, and as a souvenir of the Universal Exposition, St. 
Louis, 1804. By Act of Congress the issue is limited to 250,000. 
The face of the coin bears the lettering ‘‘ Louisiana Purchase Ex- 
position, 1803-1903, One Dollar,” whilst on the reverse of half the 
number is impressed the head of Thomas Jefferson, the statesman 
who negotiated the treaty with Napolean for the purchase. On 
the remaining 125,000 is the head of William McKinley, among 
whose last official acts as President was the signing of the pro- 
clamation of the exhibition. Around the portraits are the words 
*€ United States of America.” The first 50,000 dols., 25,000 of 
each design, are ready, and will be offered for subscription 
through bankers and banking houses at 3 dols. each, none to be 
sold at a lower figure. Indeed, there appears to be no doubt but 
that the coin will quickly change hands at an increased price. 
The first coin struck was for Prezident Roosevelt ; the second has 
been handed to Mr. Shaw, the Secretary of the Treasury. Some 
estimate of the sale value of this small issue of souvenir coins can 
be formed from the REY price of tbe ordinary United States 
gold dollars, which, if at all in condition, readily fetch 2 dols. each, 
while, if they belong to the smaller issues, they command as much 
as 25 dols. or 50 dols. The first gold dollars were issued in 1849, 
Between 1849-189), 19,499,337 coins were struck. Up to 1858, 
16,762,701 dols. were made—an average of 2000 a year. In 1853, 
4,384,149 coins passed tetween the dies. The smallest issue in 
any one year was in 1875, when the total reached only 420. The 

resent issue of gold of this denomination is the first since 1889. 
The profits accruing from the St. Louis coins are to.be devoted to 
the erection on the Exhibition grounds of two heroic statues of 
Thomas Jefferson and William McKinley. It may be borne in 
mind that the offices of the Exhibition for the United Kingdom 
are at Sanctuary House, Tothill-street, Westminster, 8.W. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





FLASH BOILERS. 


Str,—I have been unable before, owing to pressure of business, 
to reply to Mr. Bickford’s letter on the above subject in your issue 
of January 9th. 

Mr. Bickford takes exception to my criticism of his results, and 
states that I attribute these results to the few incomplete experi- 
meuts he gave in his paper a few weeks ago. 

This would, of course, be unjust to Mr. Bickford, and fortunately 
I had no need to do this. Mr. Bickford, in the journal he referred 
to in his last letter, the English Mechanic, told how he had made 
in all six experimental generators, and thon gave up the task as 
hopeless. From the description Mr. Bickford gave of these 
generators, I do not wonder at Mr. Bickford having given up the 
task. They were, from what I could judge, also of the steam-bend 
variety, and from what I know of these generators I should have 
been very surprised if they had behaved in any way different from 
that stated by Mr, Bickford. I cannot see, therefore, that Mr. 
Bickford having never, by his own statements, made a successful 
boiler of this type, was, as I before stated, justified in condemning 
this generator from such incomplete data. 

As for the material the boiler is made of—so long as it is made 
properly for the purpose of experiment—this does not count, pro- 
viding the life is not taken into consideration, as Mr. Bickford did 
in stating that the life of a boiler made of steam bends was short. 
It was about the way that the boiler was made that I disazreed 
with Mr. Bickford. It would, no doubt, surprise Mr. Bickford to 
know that of two boilers of the same heating surfaces, and to supply 
the same amount of steam, one containing, say, 100ft. of lin. bore 
tube, and the other 300ft. of fin. bore tube, that the latter would 
be far and away the best boiler. A properly constructed flash 
boiler, as I shall presently point out, is not simply just a coil of plain 
tube, or a collection of screwed together steam bends. In the 
experiments given by Mr. Bickford a lin. bore tube is used to 
generate a very small quantity of steam. This is practically on a 
par with anyone re-tubing a locomotive boiler with jin. bore tubes, 
and although making the area the same as the original tubes, won- 
dering why the draught is not so good. 

Mr. Bickford then doubts the figures I gave. I will give details 
and data that will convince him that there was no error. I donot 
expect Mr. Bickford to accept these figures, as, in Mr. Bickford’s 
last communication to the journal referred to, he states that he 
hates this type of generator. Still I give the figures, Mr. 
Bickford seems only to consider the flash boiler in connection with 
car work. This I consider is the least field that these generators 
de and will cover. Now that superheated steam is generally 
coming into favour, this style of boiler is getting more and more 
attention, for it produces in one operation highly superheated 
steam, without all the risks and drawbacks of the ordinary boiler 
and separate superheater. 

Mr. Bickford brings forward the figures of the Automobile Club 
in the late trials. These are perfectly correct, but do not disprove 
my statements, or help Mr. Bickford at all. The two Serpollet 
cars in question were of the 6 horse-power size, and ran 614 miles 
in five hours, and consumed, to take Mr. Bickford’s figures, 
8-17 gallons per car, and Mr. Bickford finally bri this ont to 
mean that 1 lb. of oilis only capable of evaporating 24 lb. of water 
in one of these boilers. From outward appearances this looks 
very well to any one not acquainted with these cars, and would, 
if true, make them so expensive to run that they would work their 
own abolition. The ordinary 6 horse-power Se 
that 614 miles in one hour and a-half fairly easily, and on a far 
less consumption. To keep the boiler of one of these cars hot 
enough to make steam, the burners require nearly 8 gallon of oil 
per hour, so that if the car had stood still for five hours, with the 
burners alight, Mr. Bickford would have been able to record that 
the fuel consumption of these boilers, over a test of five hours, 
was one gallon of oil to evaporate no water at all per hour. This 
is, of course, absurd, but it shows that Mr. Bickford’s figures, 
although correct of the Automobile Club’s report, have no beari 
on the efficiency of the generator. In the first place, the flash 
boiler when standing must be kept at its maximum heat, ready 
for an instant start; and this, of course, takes a fair amount of 
fuel, This, of course, applies to any boiler, and the fuel used in 
simply keeping up the steam to full pressure in an ordi loco- 
motive boiler for a whole day, the boiler never being called upon 
for any work at all, would be a very large quantity. These cars 
that Mr. Bickford mentions were too powerful for the work that 
they were put to, and if a car had been used fitted with pro- 
pelling machinery that just enabled it to accomplish the 60 miles 
in five hours, the fuel bill wonld have been very different. Sup- 
pose that one of the new 40 horse-power Serpollet’s, which weigh 
the same as the old 6 horse-power, had been entered. To keep 
this great boiler under steam for five hours a large amount of fuel 
would have to be burned, and Mr. Bickford could have got even 
worse figures than those he puts forward. 

But the speed limit is not adhered to by the ordinary user of these 
cars generally, which accounts for the high powers fitted, and the 
consequent lack of economy in running one of them for long periods 
at much under its power. 

To those that have not had experience of these cars, I may state 
that the ordinary Serpollet 6 horse-power car can average about 12 to 
15 miles on one gallon of oil—a great deal depending on the driver, 
of course. I have myself done 50 miles on less than four gallons of 
paraffin over a give-and-take road. This is rather different to Mr. 
Bickford’s published figures of 8-17 gallons for 614 miles, but then 
I took a little over two hours only to do this, which, as I have 
before pointed out, makes all the difference. Mr. Bickford quite 
refrains, however, from giving the petrol consumption of the light 
two-seated cars with wet steam boilers, The same remarks apply 
to the White steam car on the above trials. 

With the Miesse, Mr. Bickford is, I think, slightly misinformed. 
I was lately asked to undertake the manufacture of these boilers, 
and although I am aware that these boilers are very large for the 
work they have to do, I have yet to learn that they contain 120ft. 
of heating suriace. Has Mr. Bickford thought over what this 
means! The average diameter of the tubes being jin., nearly 
700ft. of coil would be required. This is wrong, as the weight of 
such a boiler would be quite prohibitive. There is nothing remark- 
able ia the statement of the Miesse Company that their cars do 
20 miles on one gallon of oil. They do accomplish this. They are 
more economical than the Serpollet, because a greater number of 
square fest of heating surface per horse-power is given. Does Mr, 
Bickford know that a Miesse car can run over three miles of give- 
and-take road after the burner is turned out ! 

With regard to the car that Mr. Bickford mentions in connec- 
tion with the English Mechanic, it was conclusively proved that the 
engines and not the boilers were at fault ; the engines, when 
stationary, allowed nearly 120 1b. of steam per hour to pass straight 
through them, As the boiler was designed with only a fair margin 
of reserve, it could not, of course, meet this without considerable 
help from the hand pump, but it evaporated all the water that 
could be pumped into it. 

I now come to actual figures obtained from experiments with 
properly designed boilers, not simply plain coils of tube of the same 
diameter right through, as used by Mr. Bickford, and put forward 
as a typical flash boiler in Tue ENGINEER for January 9th. 

The boiler is of the straight-tube type, as used for large sizes, 
allowing any tube to be withdrawn and replaced within a few 
minutes, All joints are outside the boiler and not exposed to the 
fire. The heating surface is 55 square feet. The fire-box is lined 
with a feed-heating coil containing 8 square feet heating surface, 
This surface is never in contact with the flame on an oil-fired 
boiler, and receives radiated heat only. The burnerused was aClark- 
son, capable of burning six gallons of oil per hour. The steam fom 


llet could do 





engines, which were a pair of ordinary 6in. by 6in. double-acting 
vertical engines, passed through an exhaust feed-heater, and was 
then discharged straight into the workshop through a vertical 
exhaust pipe about 4ft. long, fitted with a drain tap at the lower 
end to drain off condensation at starting. The water tank held 
38 gallons exactly. Five gallons of oil were measured into the oil 
tank, and two into the pressure tank. The oil was pumped by a 
pump on the engine into the pressure tank against a constant air 
—, and so fed the burner. The surplus oil was by-passed 

ck into the low pressure tank. The burner was lit, and allowed 
to run for fifteen minutes at about half-power to warm the boiler. 
Pressure was then raised by the hand pump and the engine 
started, the power being partly absorbed by hand brakes. The 
water was fed by an ordinary force pump on the engine, and feed 
was maintained perfectly steadily by an ordinary relief valve on the 
water feed. Anair chamber on pump was fitted, and a steam drum, 
18in. by 6in., on the boiler. This last was situated inside the sheet 
iron boiler-case. In forty-five minutes the engine stopped, as all 
the water had been used up, The exhaust, except for about 
one minute at startingy was absolutely invisible, and passed 
away without condensing. This was, of course, due to the 
high superheat that it retained from boiler. Tae exhaust feed- 
heater contained about four square feet of heating surface, and this 
was not enough to render steam visible. The temperature of the 
water in the tank, 55 deg. Fah ; feed, on leaving exhaust feed- 
heater, 180 deg. to 190 deg. Fah. The temperature of the feed on 
leaving the fire-box feed-heating coil could not be ascertained, but 
must have been high, as no water reached the automatic water 
separator on the boiler, which is fitted before the superheating 
coils are reached, to prevent any water passing to the engine, or the 
boiler being flooded through too heavy a feed or insufficient firing. 
The steam temperature on leaving the boiler was between 900 deg. 
Fah. and 1000 deg. Fah., and this dropped toabout 600 deg. Fah. 
at theexhaust. The boiler contained nearly two quarts of water 
when shut down, and allowing for another two quarts in the pump 
and feed-heater, this leaves 37 gallons of water evaporated. The 
oil was carefully measured, and it was found that, including the 
heating of the boiler, three gallons seven pints of oil had been 
burned. This gives an evaporation, including the oil used to first 
heat the boiler, of 12 Ib. of water for 1 Ib. of oil. Allowing half a 
gallon of oil to heat the boiler, which was the exact quantity used, 
as afterwards found by experiment, the figures are even better, 
and give an evaporation of over 13 lb. Taking the heating surface 
as 60 square feet, we get an evaporation of 6-16 lb. of water per 
square foot of heating surface. is, for a short run, as the boiler 
had not attained its full working heat by the time the test was 
over. The steam pressure was very steady, not varying 2 lb. from 
the start to finish. Oil used, common Russian petroleum bought 
at an average of 4}d. per gallon. 

A longer test gave better results. The quantity of water 
evaporated was 150 gallons. Oil, including heating boiler, 15 gallons 
exactly. Time from starting engine until end of test 2 hours 
29 minutes. Evaporation per Ib, of oil = 12-5 lb.; per square foot 
of heating surface = 10-7 lb. Some dozens of the shorter tests 
were made in the presence of a good many engineers, and I can, 
by looking up my notes, give the actual figures for each trial. 
They varied ian’ 4 slightly. I commend these figures to Mr. Bick- 
ford, and hope that he will be able to explain how these results were 
arrived at. 

In motor practice these boilers are advancing in popularity. 
Some few years ago only one maker used them ; now we have five, 
and several makers using boilers that they designate semi-flash. 
There is also a growing inquiry for these boilers for stationary 
work where superheated steam is required, or the water is so bad 
as to render the use of ordinary boilers difficult. I was greatly 
interested in the valuab!e article on this subject in your issue for 
January 9th, but there are several points to which I must 
take exception. The first is the comparison of the flash 
boiler to the Herreshoff. There is nothing in common between 
these generators. The other point is comparing the action of a 
flash boiler with a simple generator made up out of 120ft. of the 
same bore tube, simply coiled in spirals. I am quite aware that 
such devices are offered under the heading of flash boilers, but from 
their erratic behaviour they meet with little success. Ina boiler of 
this type, as may be expected, spherical or globular action of the 
water is very common, and I have myself pumped water through 
150ft. of red-hot coil with practically no steam. For large launch 
work these boilers possess very valuable points, as with oil fuel no 
one is wanted in the enginc-room, the boat being entirely driven by 
the steersman, who drives the boat in exactly the same way as a 
Serpollet car, No fresh water need carried on a sea-going 
launch, as salt watercan be used with perfect safety, providing the 
boiler is fitted with duplicate steam drums, so as to allow of one 
being cleared while the other is in use. Finally, Sir, it would appear 
that none of Mr. Bickford’s objections are found in actual practice 
and that the generator has very many advantages over the usua 
type for small and medium powers where ongeroeanet steam is 
required. AVID J, SMITH. 

Great Arthur-street, London, E.C., 

January 19th. 


THE ADMIRALTY SCHEME, 


Sir,—Lord Selborne’s proposals have been received, on the 
whole, with favour. The criticisms passed on the new Admiralt 
scheme have turned mainly on considerations of detail, suc 
as the age at which boys are to be admitted, and the position of 
eadets towards the end of their training. One or two critics have, 
moreover, condemned the scheme on the old ground that engineers 
can never under any conditions take command of a ship. An 
excellent example of this kind of criticism is supplied by Admiral 
Field’s letter to the Times of the 10th inst. I ask you to reproduce 
the following passage, because it appears to me to sum up all that 
can be advanced by the school represented by Admiral Field :— 
‘*The Admiralty seem to me to have gone out of their way to 
introduce a needless and uncalled-for change, in deference to an 
agitation put forward by a small minority in Parliament and the 
Press in recent years, but which never made a demand for naval 
titles to be conferred upon the engineers, such as lieutenant, com- 
mander, captain, with the addition of the letter E to the rank. 
Such titles are associated with quarter-deck duties only, and are 
wholly inapplicable to officers whose responsibilities are entirely 
restricted to duties in the engine-room. ‘Take the designation of 
commander and captain. They have no real meaning unless 
associated with the command of a ship of war; in fact, the title of 
captain is an inferior one unless so associated, being on a par with 
similar designations in the military forces of the Crown, But I am 
still more astonished at the proposal to give the title of rear- 
admiral to any officer whose duties are confined solely to the 
inspection of engines and boilers of ships of war. If their Lord- 
ships had been acquainted with the derivation of the word 
‘admiral’ they never could have consented to such a grotesque 
misapplication of such an ancient title,” 

Admiral Field has missed the point. The captain of an old time 
frigate was not considered unfit to take command because he had 
been trained as a sailor. Originally in naval warfare all the actual 
fighting was done by soldiers. The sailor men occupied the 
subordinate position now awarded to engineers. The ships of the 
Armada were fought mainly by soldiers. The English ships were 
fought by sailors. The lesson that the sailor was the proper man 
to be in authority was gradually learned. The modern “marine” 
is simply a relic of the soldier on board ship. In just the same 
way, and for analogous reasons, the engineer will take the place of 
the sailor. But the direct answer to arguments of the kind is 
simply that the Admiralty were driven to adopt the course they 
have taken by sheer force of circumstances. In other words, the 
existing system had failed, was past improvement, and would 
every day prove moreand more unsuitable to the necessities of the 
fleets of Great Britain. Numerous attempts had been made by 
various Boards to satisfy, I shall not say the demands of naval 





engineers, but of the conditions under which modern naval warfare 
will be pursued, All this tinkering had failed. Sensible mon of 
business saw that the situation must be accepted, and that a com. 
plete revolution in not only the system of training officers fop 
service in our ships of war, but of apportioning their duties, haq 
become entirely essential. The Admiralty acted in this spirit, ang 
Ihave no doubt that, with a few modifications, the new system 
will give most desirable results, 

Old ideas die hard, and it is certain that many naval officers 
have failed to realise the nature and magnitude of the change that 
has taken place, and is still going on, in methods of naval warfare, 
We still speak of a ‘ship of war.” Until the other day the title 
‘line of-battleship” was in regular use ; but the modern fighti 
vessel, be she battleship or cruiser, has nothing in common with 
the ship which Nelson carried to victory. This truth is forgotten 
overlooked, or not fully realised. But the difference between thg 
warship of to-day and of Trafalgar is absolutely complete. It jg 
akin in kind to the difference between a locomotive engine and 
stage coach. The Victory was a floating wooden battery, carrying 
cast iron and brass guns, and propelled by masts and sails. ‘Lhere 
was literally no machinery of any kind on board, save the primi. 
tive pumps and equally primitive capstans. The modern war 
vesse! is a construction of a totally different nature. Her guns 
have nothing in common with the old carronades, save that they 
are tubes from which projectiles are ejected, but even the powder 
used is entirely different from that with which Trafalgar was won, 
So is the method of loading and the gun drill. It is but the other 
day that the Admiralty absorbed the truth of the proposition that 
they might as well teach bluejackets to handle the plough as to 
man yards which did not exist out of the training brigs, or to 
reef topsails which were relics of the past. In Nelson's time a 
man-of-war cost about £1000 a gun. The Victory complete and 
ready for sea, with her stores on board, was probably worth 
£100,000. The modern warship costs ten times as much, She js 
simply from end to end a machine with a vast multitude of parts, 
She is the most complicated machine that the art of man has yet 
devised. Her marvels are not appreciated only becaus: her 
development has been slow. Admiral Field contends that the 
engineer is not the right man to have control of this machine, 
Lord Selborne is wiser. He sees that the day of the ‘‘ sailor” js 
gone for ever. 

Let it be supposed that the naval world had just been created, 
that there was no precedent and no prejudice, Does not common 
sense tell us that under such conditions men would say, ‘‘ Here is 
a group of vast and costly machines ; the proper person to control 
a machine is an engineer.” We have, however, to do with preju- 
dice and precedent. History repeats itself. The introduction of 
steam was bitterly opposed. The officers of the first half of the 
last century knew nothing about machinery ; therefore the modern 
officers, I shall not say need not, but ought not to know anything 
about it. If we press those who are opposed to change to say why 
an engineer shculd not command a ship of war, we are to!:| that 
engineers never have done anything of the kind—that the privilege 
has always been reserved for sailors. But sailors commanded 
simply because the ship sailed. I have never yet heard an argu- 
ment advanced to prove that a man could not be at once an 
engineer and a post-captain. Indeed, there are captains now who 
could take watch in an engine-room. It is all a matter of training 
and capacity. The assertion that he could not be is worth no 
more than the assertion that he could. Noone has ever attempted 
to prove that it is impossible to attain to proficiency in the dis- 
charge of the duties of both. Time will, os certain, show to 
demonstration that the engineer is the proper man to have control 
of the modern warship, and that for precisely the same reason that 
the highly trained sailor was placed in command of the old warship 
He thoroughly understood the conditions under which his sbip did 
her best ; and that is precisely the position of the engineer in the 
present day, and of the executive officers exactly in proportion as 
they know or do not know what the engineer does, 

Finally, | may point out that the training in mechanical science 
which a torpedo or gunnery lieutenant receives has never been 
held to unfit him ultimately for the command of a ship or a flect. 
By degrees the true relations of the scientific mechanism to the 
art of naval warfare conducted by complicated machines will be 
understood. A revolution will occur in popular sentiment ashore 
and afloat, and that which is perhaps held to be impossible now 
by all but a few, will be accepted as the only ement con- 
sistent with the dictates of prudence. AN ENGINEER, 

Westminster, January 19th. 


ENGINEERING ASTHETICS, 


Sir,—From no indisposition to throw what little light I am able 
upon the origin of the wsthetic features of Westminster Bridge 
have I so long delayed in joining in the discussion thereon— 
initiated in your columns by my friend Mr. J. Sinclair Fairfax— 
and in taking up Mr. Sidney Watson's friendly challenge to con- 
tribute thereto my ‘‘ particular knowledge” respecting the part 
my old friend Rowland Mason Ordish took in the production of 
those features, On the contrary, I have much desired to do so, 
but stress of work has, for the past few weeks, prevented me 
indulging in that agreeable retrospect. And, after all, it is but 
little that I can say which is of a positive character, inasmuch as 
the lapse of nearly half a century has caused many lines to fade 
out from the slate of memory, upon which, perhaps, they were but 
too transiently written. Hence my contribution will doubtless 
prove somewhat discursive. Much of my evidence, too, is only 
inferential, and must be taken for what it is worth. But such as 
it is, I hope it will be accepted in the spirit in which it is offered, 
namely, as a slight tribute to the memory of one who possessed 
true genius, but who unfortunately lacked the legitimate ambition 
which usually accompanies that possession. He more than once 
told me that recognition would one day come, and that he was 
content to wait ; but waiting alone does not always secure recog- 
nition, however merited. 

My acquaintance with Ordish commenced about 1856, when I 
was engaged in the office of the late Mr. William Dempsey, of 
26, Great George-street. At that time Mr. Ordish held an 
appointment in the Admiralty Works Department at Somerset 
ay of which Col. Greene was then chief, Ordish used vcca- 


sionally to come of oveotnae to Mr. Dempsey’s when there was a 


ressure of work on in the way of special designing. He also 
ood the office at times for working out his = suspension bridge 
system, and I assisted him in ross the drawings for bis 
patent, as a memorandum which | havé by me shows, Upon these 
rigid bridge evenings Ordish and I were generally alone, and he 
occasionally chatted about his early work, which mainly had 
reference to railway construction in Denmark and an appointment 
in Copenhagen. 

Amongst other things, he gave me a very circumstantial account 
of his having design e Victoria Bridge over the Thames at 
Windsor, and this account impressed me greatly, for it inspired 
me with an earnest longing for a similar opportunity of distinguish- 
ing myself, although the glass went down when I reflected that [ 
had not the capacity of my friend for taking advantage of it with 
corresponding results. And this is how the Victoria Bridge design 
came about. 

Ordish was at the time a junior in the office of Mr. Brounger, 
C.E., and instructions were received in the office to prepare alter- 
native designs for a bridge to span the river at Windsor, which 
designs were to be submitted to her late Majesty for approval. 
Mr. Brounger instructed his senior assistants to prepare designs, 
the characters of which he ndicated. Ordish watched the progress 
of these designs with close interest, and one day, having nothing 
to do, he thought he would try his hand at a design, The next 
day Mr. Brounger happened to notice what Ordish was doing, and 
inquired what it meant. Ordish replied that, ha nothing to 
do, he thought he would try his d at the bri ge job. Mr. 
Brounger gave the growing design his warm approval, and 
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encouraged Ordish to work it out, This he did, and, with the 
other designs, it was submitted to her Majesty, and was the one 
eventually selected by her, and from it the bridge was built. 
Ordish preserved a general drawing of this bridge, which he once 
showed me. I have also seen the bridge at Windsor, although 
long ago, but I have a distinct recollection of a family likeness 
between the Victoria Bridge and that at Westminster, om 
that I fancy the Windsor structure has a flat segmental arch, 
struck from one centre—I speak only from memory—whilst in 
Westminster Bridge the intrados of the arch is an elegant ellipse. 
Hence, if there is, as I fancy there is, some similarity between the 
two bridges as regards design, it may be inferred that somewhat 
of the spirit of Ordish was infused in the bridge at Westminster. 
This is very slender evidence, I admit, but itis strengthened by the 
fact that in later times Ordish did a considerable amount of work 
for Mr. Thomas Page, and this to my personal knowledge, for I 
was for several years in Ordish’s office, and from several things 
that transpired I judged that both parties had been long and 
intimately acquainted. Moreover, whilst at Dempsey’s | 
remember Ordish to have shown himself sg familiar with the 
building of the new Westminster Bridge, for | could talk of the 
old one, as I used to cross it twice a day when I firat began m 
working life in 1845 in the office of John Addison, railway engi- 
necr, of 6, Delahay-street, Westminster, In a note-book, still 
preserved and now before me, I find I commenced taking notes of 
the demolition of the old bridge, the first date being August 12th, 
1846, and the last September 8th, 1845, on which date the high- 
paled footway across the bridge appears to have been completed, 
and the demolition operations shut out from public view. 

With regard to the Chelsea Suspension Bridge, which was opened 
in 1858, I cannot speak with any more certainty. I only know 
that during the time I was with Ordish we frequently did work for 
Mr. Thomas Page—whose offices were then in Middle Scotland- 
yard—and also for his son, Mr. George Gordon Page, who read a 
paper before the Society of Engineers, in 1863, on the construction 
of that bridge. I also remember coming across some drawings of 
that bridge, but I cannot remember what connection they had 
with the office, for the little memory cells have taken to leaking of 
late years, 

As Mr. Watson says, Ordish was very frequently consulted by 
some of our leading engineers, and I could name several important 
works which were the better, both structurally and wsthetically, 
for the “touch of the vanished hand.” For obvious reasons | 
refrain from naming these, but there can be no harm in gee | 
to what was known as the “Ordish column,” examples of whic 
are to be seen on the Metropolitan Extension of the London, 
Chatham, and Dover Railway, notably in some over bridges near 
the Longhedge Works, Battersea. These columns are of cast 
iron, square in plan, and having a curved taper from the base 
upwards for some 2ft, 6in, or 3ft., when they gracefully grow into 
an octagonal shaft. I think I am right, too, in referring to the 
cast iron front of the premises of Messrs. Haywood, engineers and 
ironfounders, in Derby, as having been largely designed by 
Ordish, At any rate, the work was in the office | my time 
there, and I remember having to go down to Derby during its 
erection. This, I believe, was the first iron-fronted house ever 
erected in this country, or perhaps anywhere, for I do not 
remember that America had then gone in for this class of con- 
struction. She was too busily engaged in the employment of cast 
iron in the shape of Rodman and Parrott guns. 

It may be that these somewhat inconsecutive remarks wil! catch 
the eye of come of my old Ordish colleagues—and we were not a 
few—who are still with us, and who may bs able to strengthen or 
confirm the inferences which this communication does little more 
than suggest. Perry F, NuRsgy. 

1], Victoria-street, Westminster, 8.W., 

January 19th, 


SUPERHEATED STEAM, 


Sin,—In regard to the system of high superheat, and the 
figures of Professor Ewing's tests, may it not be urged with some 
show of reason that high superheat costs more than it is worth! 
Js there not some danger of carrying the principle too far! 
Probably no engineer ip | uestions the economy of my oy 4 
but there isa good deal o Titerence of opinion as to how the 
benefits of superheat really accrue. Probably one of the biggest 
economies is secured with the first 30deg. of superheat, by which 
I mean, of course, that if the whole of the wetness is dried out of 
the steam there will be no initial water beyond that due to the 
action of the cylinder metal itself. 

According to Professor Ewing’s figures, the engine he tested 
used 9 1b, of steam per indicated horse-power hour at its best load. 
The boiler evaporated 8-7 lb. of water per pound of coal, yet the 
total coal consumption was 1-41 lb. per indicated horse-power 
hour. Thus the engine agpnentty used 1-034 lb, of coal per 
horse-power hour, but actually it used 1-41 lb., and at the same 
rate for evaporation as produced 8-7 lb, per pound of coal, 
12-267 lb. of steam would be produced by 1-41 lb, The coal 
burned represents, in fact, a consumption by the engine of 
12-267 lb. of steam instead of only 91b. Allowing, however, for 
the stated inferiority of the coal oveures in superheating, the 
steam consumption would be only 11-92lb., or, say, 12 lb., seeing 
that the coal would probably be burned to better effect in the 
boiler furnace than in the sup2rheater. 

Let us, for example, take the Reavell engine, admittedly a good 
example of a high-class and economical |? engine. A 
good record for this engine was claimed by Mr, Reavell when dis- 
mar Mr, Minshall’s recent paper before the Institution of Civil 

ineers, 

aking the engine at Dartford, the size of which is only one half 
that of the Schmidt engine, the steam consumption of this engine 
works out at 15-48 lb. per indicated horse-power hour, the efficiency 
being 84 per cent, on all, as against 80 per cent. in the Schmidt 
engine. Thus, the 15lb. per kilowatt-hour given for the Schmidt 
engine, if increased in the ratio 9:12, would show 20lb. per 


kilowatt-hour if the coal were burned in the boiler. The Reavell, 


engine of 150 indicated horse-power shows 24-7 Ib, with, it is true, 
10lb. higher pressure, but 3in. lower vacuum. Here the small 
engine shows 24-7 lb,, against 201b. of the Schmidt engine, 

Now, it is ordinarily accepted that 100 deg. of superheat is 
worth 10 to 15 per cent, of economy. Let the mean be taken as 
124, and the second 100 deg. be credited with 7}, a total of 20 per 
cent, rates) Ban consumption of the Reavell engine by this 
figure brings it below 201b. per kilowatt-hour, or 12-6 per indicated 
hors2-power, Dividing this by 8-7—the evaporation rate—gives 
1-451b. of coal per indicated horse-power hour, a result almost 
identical with that of the Schmidt engine, twice as large, much 
more costly, aud probably much more expensive to lubricate and 
maintain, There still remains, of course, the possibility of 
reducing the consumption of the Schmidt engine by ordinary 
Superheat, 

But what I wish to show is that a case can be made azainst the 
Sepirately fired system of superheater. The high superheat may 
bring down the consumption of steam by the engine, and so far 
Is, no doubt, exceedingly nice to know, but men who employ 
engines do not pn Ma the difference between engine and 
boiler performance, To them the coal bill at one end of the line 
1s compared with the output of the workshop at the other end, and 
the economy for the separately-fired superheater may after all be 
Merely an academic economy, the glitter of which is taken off by 
other costs, which many of us feel must accompany high and very 
dry superheat, 

Economy in superheating is not possible unless the superheating 
Pipes are clean. With ordinary soot-producing fires they never 
are clean, and, to be a success, superheaters ought to be fired with 
smoke-free pases. If boilers were so set that they did not produce 
smoke—and it is easy enough to do so—it is possible that some 
200 degrees of superheat could be secured with ordinary waste heat 





superheaters, such as the Babcock, Sugden, or other types. At 
present the absence of correct boiler settings chokes the superheater 
pipes with soot, and this gives rise to the separately-fired idea 
which Professor Ewing’s tests show to be carried out at so great an 
expenditure of fuel. The thought arises, is it worth while com- 
mercially to separate the engine and boiler for the sake of securing 
an abnormally low steam consumptionin the engine at the expense 
of wasted fuel in the superheater ? 

To superheat 9 lb, of steam by 350 deg. Fah. requires practically 
1500 B. Th. U. To get this heat it is acknowledged that coal con- 
taining 12,800 B, Th. U. per lb, has been consumed to the extent 
of 1-41 —1-034 = -3761b. representing 4800 B. Th. U., so that the 
coal has been burned in the superheater at an efficiency of about 30 

r cent. only in place of 60 or 70 per cent. as in boiler work. 

Evidently if independently-fired superheaters are to be of real 
value they must utilise the fuel supplied to them to a more 


rational degree. 
W. H. Boor. 
2, Queen Anne’s-gate, 8,W., January 19th, 





SALOON LOCOMOTIVES. 


_ Sir,—I wish to thank you for noticing my engine in your 
journal. I may add that in 1895 I obtained Letters Patent for 
water-tubes in fire-boxes for improving the circulation of water 
and steam, which plan has been adopted in actual practice. Prior 
to the publication of my specification, 1895, no bogies were in 
use under tenders in this country. If we look for the originality, 
which consists in weaving, like aspider, a web from its own bowels, 
then we shall look in vain for distinguished ideas, Every inventor 
finds his material at his feet, and, seeing what is wanted, he adds 
the needful length of foresight and insight to supply it. He 
stands in the thick of events, and, seeing all the eyes of men look- 
ing one way, and their hands all pointing in one direction, he hits 
on a plan to haul coal from the pit brow to the seaboard by a rail- 
road and steam engine, which were already made and invented for 
him. All is done for him, but his mind is receptive of the spirit of 
the hour. The saloon engine is only an extension of the art-genius 
of John Pullman, who gave us the coaching saloon, which makes 
railway travelling more comfortable and the travelling public 
happier. We want the art extended to the front buffer-beam of 
the train—architecturally and decoratively—to make a consistent 
whole. It is thus that there is an opening for a more refined engine 
with economic effects, the least possible expenditure in mainten- 
ance, and less wear and tear. I hold that when about £3500 
have been spent upon a splendid machine every possible provision 
should be made to take care of it. This is not carried out with an 
open locomotive exposed to mud grit and all weathers; in fact, a 
considerable amount of wear is taken out of an engine this way. 
My engine is enclosed below as well as above, and I maintain it is 
an economical principle, With respect to the driver being in front, 
it is the right place, and not behind the chimney, dome, and 
boiler. In front he not only obtains a proper view, but there in 
front his great responsibility comes home to him; the law 
of self-preservation protects him and the ngers, to sa 
nothing of property. Put him in front with his life in his hand, 
and he will go by no signals at danger. Besides, the driver of my 
engine is as clean when going off duty as when he comes on—com- 
paratively so; he is not in appearance a sweep. What dust there 
may be in the stoke-room the fireman can keep down, much to his 
own comfort and personal appearance. A noteworthy feature in 
my engine is a 10ft. driving wheel, which gives a feeling of ‘‘go” 
about it. It is, however, not larger than what has been already in 
use, and, other things being equal, a big single driving wheel is a 
good thing under an engine ; the larger the wheels the greater the 
adhesion to the rails, and the less fatiguing to the In con- 
junction with my friction coupler and auxiliary driving wheels are 
a special designed slide valve and regulator; this 10ft. wheel would 
not slip more than coupled engines under similar circumstances, 
Then as to speed. The engine has three cylinders, free exhausts, 
cranks 120 deg. apart, a single 10ft. driving wheel, and, therefore, 
with a fair load it can run at the highest possible speed combined 
with safety. There is the first cost, pounds, shillings, and pence. 
All I have to say on this item is that when a man has a good horse, 
whatever he spends on him in clothing to protect him from 
injurious influences pays, and I do not see why this cannot be 
applied to an engine. MICHAEL REYNOLDs, 
Standeford, Wolverhampton, January 19th. 





THE HULL AND BARNSLEY RAILWAY AND DOCK COMPANY. 


Sin,—I beg to enclose copy of a memorandum, being the outcome 
of a resolution of the Hull Chambers of Trades, with reference to 
the Hull and Barnsley Railway and Dock Company. As the 
independence of this company is at stake, and as this isa matter 
of general interest in the mercantile circles generally, I shall be 
obliged if you will give space to this communication in your 
columns, JouN LITTLE, 

Shipping representative, Hastern Morning News, Hull. 

4, Pombroke-tilian Rosmead-street, Hull, January 17th. 


‘* The independence of the Hull and Barasley Railway and Dock 
Company, and the consequent restoration of the railway and dock 
monopoly from which the port of Hull was relieved, after much 
strenuous parliamentary fighting eighteen years ago, again being 
threatened, as a result of the inadequacy of the support in mer- 
chandise and vessels given generally by manufacturers, merchants, 
and shipowners to the company, whose operations have extended, 
facilitated, and cheapened the channels of communication 
between Hull and the seats of manufacture and commerce 
throughout the United Kingdom, the Hull Chamber of Trades 
has passed a strongly worded resolution calling upon its members 
to keep alive the competition by giving all possible support to this 
company. 

‘*The Mayor of Hull, other public men, and the Press of the 
city, are making pointed appeals in furtherance of what has become 
a general agitation in favour of the maintenance of the present 
competition, by the pursuit of a policy of constant and substantial 
support. 

‘*This is believed to be a matter which closely affects shipowners, 
merchants, and manufacturers throughout the United Kingdom 
who use the port of Hull, as the abandonment or weakening of 
competition will inevitably involve a withdrawal or curtailment of 
facilities, anc will tend to dearness of transport ; and public men 
generally are, with these prospective disabilities in view, endeavour- 
ing to rally the mercantile community of the kingdom to the 
support of which this company so stands in need, and which is 
necessary as a means of its continued public usefulness. 

‘* A statement is made in the local Press to the effect that the 
yearly tonnage of vessels entering the port of Hullduring last year 
exceeded that of the year prior to the opening of the Hull and 
Barnsley undertaking by 1,573,648 tons, the respective totals being 
as follows :—1902, 3,959,233 tons ; 1884, 2,385, 
1,573,648 tons. 

‘This is evidence to justify the advocacy, in the general interest 
of commercial progress, of the policy of sustaining this company by 
a further share of the business which it has been the chief means 
of Ceveloping.” 


tons ; increase, 





EMSWORTH—A SCHEME OF DRAINAGE GRATUITOUSLY. 


Sir,—With reference to a letter that appeared in your issue of 
the 9th instant signed ‘‘ M. Inst, C.E.,” may we be allowed to say 
that the partners in the undersigned firm are members of the 
following professional societies, viz.:—The Institution of Civil 
Engineers, the Royal Institute of British Architects, the Incor- 
porated Association of Municipal and County Architects, the 
Architectural Association, and the Manchester Scciety of Architects ; 





and if ‘‘ M. Inst. C.E.” feels aggrieved we shall be pleased if he 
will report us to all or any of these societies, as we are prepared 
to justify our action at the proper time and place, and answer any 
charges that may be brought against us for unprofessional conduct, 
but we decline to make any explanation whatever to an anonymous 
correspondent. 
SAUNDERS AND SAUNDERS, 

Imperial Chambers, Civil Engineers, 

Newark-on-Trent, January 17th. 


THE SCHMIDT SYSTEM. 


Str,—We have just received particulars of the guarantee test of 
the second engine supplied by us to the British Xylonite Company 
at their Manningtree works. The engine in question is precisely 
similar to the one tested by Professor Ewing, and the figures 
obtained are somaten by the British Xylonite Company as correct, 
consequently we do not propose to have apy further trials made. 
The particulars are as follows i— 

BOC I gg ae 9s 26 te 

Time of test er cae 11.58 a.m, to 4.2 p m. 

Dnration of test .. .. .. «. -. «» +. 4-067 hours 

Steam pressure at boiler, Ibs. per square inch 148 

Steam pressure at engine, lbs. per squareinch 181-5 

L.P. receiver pressure.. .. .. .- «. «+ 6-61b. per square inch 
5 


December 28rd, 1902 


WRG, GD ee: te cd ke cs ot ce 
Temperature at superheater, Fah... .. .. 700 

* entering re-heater, Fah, .. €62 

pal leaving re-heater, Fah. -- 597 

“a H.P. admission valve .. .. 574 

os H.P. exhaust before entering 

receiver heater .. .. 207 

” L.P. admission valve .. .. 401 
Average revolutions per minute ata. age 
Kilowatt by wattmeter .. .. .. .. .. 185 
Total water used, Ibs... .. .. .. .. «- 10,706 
Steam per kilowatt hour, Ibs... .. .. .. 14-16 
Meme Ly... 6s cc ee tp ot 293-5 
Overall efficiency .. .. .. .. 84-8 per cent. 
Steam per I.H.P. per hour, lbs, 8-97 


Easton AND Company, LIMITED, 
(H. K. Bayngs, Joint General Manager). 
London, January 19th. 





AGRICULTURAL IMPLEMENTS IN NATAL. 


Sir,—I wonder if many practical farmers have been persuaded 
to try what is known mo | advertised as the “ Peg Tooth Harrow.” 
T may have been unlucky in the particular harrow sent me by a 
large Maritzburg firm, but after two days’ use I find it, without 
exaggerating, breaking up, teeth falling out owing to holders or 
rivets breaking, and the levers bending and refusing to work. 

The Colony is flooded with much-advertised agricultural imple- 
ments, 

I have seen in America the slipshod way their work is got 
through, and it behoves every farmer to be careful into what he is 
persuaded to buy by plausible and, in some cases, not particularly 
truthful agents. 

An implement breaking at a busy time may entail, as everyone 
with any experience would know, great loss. HUSBANDMAN. 

Natal, December 12th, 1902. 





OIL FUEL AND COAL. 


Sir,—I notice that in your issue for January 16th last, in the 
column of abstracts on railway matters, you give the formula 
adopted by Messrs. Burnham, Williams and Co., of the Baldwin 
Locomotive Works, The formula given is correct, but a most 
important item in connection with it was not noticed, and that is 
that the formula is intended for American tons of 2000 Ib. each, 
and that 12 per cent. must be added to the result in order to make 
it applicable to the English ton of 2240 Ib. P. H. Parr. 

Radcliffe House, 31, Charnwood-street, Derby, 

January 18th. 





THE AGAMEMNON, 


Sir.—Referring to the ‘‘ Dockyard Notes” in your last issue 
respecting the battleship Agamemnon, having been instructed by 
the syndicate who purchased this ship to survey and report as to 
the probable quantity of materials, her value to purchase, also cost 
of breaking her up, in order that they may have some idea to bid 
for her at the sale, and acting on my advice, I considered she was 
worth the £20,000—which sum was mentioned after the sale as 
slightly above the reserve price—as old materials. 

I have pleasure in stating that I have reason to believe this old 
battleship will break up and leave a fair margin of profit. 

Rost, H, ELLacorr. 

Plymouth Foundry and Engineering Works, 

Plymouth, January 20th. 





THE ROOF OF OLYMPIA. 


Sir,—In reference to my article on roof designs, which 
appeared in THE ENGINEER of January 9tb, my attention has 
been called to the omission of Mr. A. T. Walmisley’s name in 
connection with the Olympia roof. I have much pleasure in 
stating, as everybody knows, that Mr. Walmisley was associated 
with Mr. Am Ende in the design, and I regret that I omitted to 
mention the fact. Ewinec MaTHESON. 

31, Clarendon-road, Leeds, January 18th, 





A REMARKABLE BOILER EXPLOSION. 


Str,—Referring to your article on page 36 on ‘‘A Remarkable 
Boiler Explosion,” could it be possible that the pressure gauge on 
the boiler which exploded was faulty, and that the pressure in 
this boiler at the time of the explosion was in reality considerably 
less than that of the remaining boilers in the battery? Upon 
opening the stop valve to the drum an inward rush of steam would 
result, and might perhaps be sufficient to cause fracture owing to 
its suddenness, FreD, M. Lea. 

38, Bennett’s-hill, Birmingham, January 20th. 





BIG WAGONS. 


Sir,—There is one fact connected with the wagon question 
which is never mentioned, notwithstanding its importance. In the 
London coal trade the men flatly refuse to unload any wagon 
holding more than 12 tons unless their pay is increased 20 per cent. 

Until this opposition is overcome, it is waste of time to talk 
about big wagons, A Lonpon Coat MERCHANT. 

Kentish Town, January 21st. 


THE RUSSIAN TRAINING SHIP OCEAN. 


S1r,—In the description of the Russian training ship Ocean—THE 
ENGINEER of January 2nd—a capital point has been omitted, viz., 
that the ship is fitted with four types of water-tube boilers :—Six 
Niclausse, six Bellevil!e, three Yarrow, and three Schultz boilers, 

January 5th, RUSSIAN. 








Ir has been decided to hold the twelfth annual dinner 
of the Newcastle-upon-Tyne Association of Students of the Institu- 
tion of Civil Engineers at the County Hotel, Newcastle, on Friday, 
February 6th, 1903, at seven o’clock. Mr. Wilson Worsdell, ° 
M. Inst. C.E., the President of the Association, will take the 
chair, 
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‘Tee Excuses” 


A NEW SUPERHEATER. 


Tue superheater we illustrate above is the invention of 
Mr, Thomas Sugden. The drawing shows it in its application 
to a Lancashire boiler, but it can equally well be fitted to a 
Cornish, dry back, or other similar types of boilers. The 
drawing shows one of a number of superheaters to be installed 
in connection with Lancashire boilers for a large electrical 
power station in the Midlands. The boilers are 30ft. long 
by 8ft. 6in. diameter, and are constructed to carry a daily 
working pressure of 1601b. on the square inch. 

One of the principal features of this superheater is the 
provision made for protecting it from harm when steam is 
first raised, and also at other times, when the boiler is not 
doing full duty or during stoppages. This is accomplished 
by placing it in a separate chamber so arranged as to be put 
in or out of operation by means of balanced dampers—that is, 
the flame may be made to pass through the superheater 
chamber, or this chamber may be cut out, and the gases 
allowed to pass through the boiler flues in the ordinary way, 
without coming in contact with the superheater. The illus- 
tration indicates clearly the arrangement of the balanced 
dampers. This device dispenses with the common practice of 
using flooding water to protect the superheater, a practice 
which is open to serious objections. In the first place, such 
water evaporates, leaving an incrustation which cannot be 
cleaned out, owing to the small diameter and shape of the 
tubes, not only reducing their efficiency, but rendering them 
liable to failure from overheating. Another serious objection 
is the liability to damage from turning on steam without 
first blowing off the flooding water. Serious accidents and 
damages have resulted from this cause. A further objection 
is the chance of leakage through the flooding cock allowing 
water to pass from the boiler along with the steam, and in 
this way defeat the object of superheating. 

Another advantage claimed for the present superheater is 
the means provided for cleaning it whilst at work. Doors 
are arranged for this purpose between the rectangular boxes, 
through which the tubes may be cleaned, either by means of 
a steam jet or a wire brush, or scrapers. By keeping the 
heating surface clean, the maximum efficiency is maintained ; 
but if this operation can only be done when the boiler is off 
for cleaning—that is to say, every two or three months—the 
tubes become thickly coated, and in some cases clogged up 
with soot, and, as a consequence, the efficiency of the super- 
heater is considerably reduced 

Minor points worth mentioning are the provision of covers 
opposite each tube end, so that in the event of a leaky joint 
this may be re-expanded, and the cover joint re-made ina 
few minutes; and the fact that both the rectangular boxes 
and the tubes are made of solid drawn steel, and are con- 
structed to stand a daily working pressure of 300 1b. on the 
square inch. The apparatus, which is approved by the chief 
engineers of the boiler insurance companies, is supplied by 
T. Sugden, Limited, 180, Fleet-street, London, E.C. 








THE opportunity afforded by the International Fire 
Exhibition to be held at Earl’s Court, London, next summer, will 
be taken tc organise an International Fire Prevention Congress in 
July, under the auspices of the@ritish Fire Prevention Committee. 
There will be six sections. Section I., Building Construction and 
Equipment ; II., Electrical Safeguards and Protection from Light- 
ning ; III., Legislation and Administration ; IV., Fire Survey and 
Fire Brigade Patrols ; V., Insurance and Fire Losses; VI., Star- 
dards and ‘l'’ests for Materials. 


SUGDEN SUPERHEATER 
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A DIARY OF A TOUR IN AMERICA. 
(Continued from page 64.) 


Monday, June 2nd.—Saw the Commissioner of Wires, and 
were introduced to his chief engineer, Mr. Cole, who devoted 
most of the day to showing us round. This department of 
the municipality was founded to supervise the removal of 
overhead wires and the placing of them underground, and to 
keep records of all that was done in this way, in addition to 
which it has formulated wiring rules for interior work, and 
its inspection of installations is accepted by the supply com- 
panies and the insurance companies. When the department 
was founded the municipality required all overhead wires 
within a certain central area to be put underground within 
twelve months, and since then the area has been systemati- 
cally extended by requiring several miles of additional streets 
to be so treated each year. Were first of all shown the 
testing laboratory and the records of the department, the 
latter being most interesting, and apparently extremely well 
kept. Then to one of the power stations serving the street and 
overhead railways, which is built alongside the earliest station 
in Boston, now used as a car shed. The boiler-house has two 
long lines of Babcock boilers, with no special coal-handling 
machinery or storage arrangements. Thecoal is just brought 
in in trolleys and dumped along the centre of the firing floor. 
The engine-house contains six generating sets of 1200 kilowatts 
each—direct-current machines at 600 volts direct-coupled to 
horizontal compound Corliss engines built at Providence, 
with enormous built-up plate fly-wheels, which are not turned 
up on the edges, and look very wobbly when running. These 
machines were made by the General Electric Company. 
There is one more set, only recently completed, consisting of 
a 2750-kilowatt dynamo by the Walker Company, direct- 
coupled to a vertical compound Corliss engine by the same 
makers as the others. Jet condensers are used. The switch 
gear is fairly massive, of course, but presents no novel features, 
and the station altogether is distinctly old-fashioned. There 
are several other power stations for the tramways, the most 
recent being at Atlantic-avenue, but we were told that they 
are all pretty much on the same lines. Our next visit was to 
the original Edison lighting stations ina back street, which 
is now used only as a battery sub-station. It still con- 
tains, however, rows of little Edison dynamos on the 
ground floor with belts down to the basement, where are 
similar rows of small horizontal steam engines, the whole 
being kept in working order asa stand-by. There are two very 
large batteries, one Tudor and one chloride, with the usual 
boosting arrangements, and five regulating switches to provide 
the five different bus-bar pressures which are sometimes found 
necessary. These switches are motor driven by a very neat 
device, which moves the slider exactly one contact each time 
the controlling switch is operated. There arealsotwo motor 
generators to supply current at 500 volts for power users in 
the vicinity, but this system does not seem to find much 
favour, and most of the power users are said to prefer the 
230-volt service. ‘‘ Edison system ’’ over heremeans a three- 
wire direct-current system with 230 volts only across the 
outers, and seems to be quite universal, except where alter- 
nating current is used. There are several lighting stations 
in Boston, but we understood that they are all rather old- 
fashioned, and are soon to be superseded by one large three- 
phase generating station with rotary converters in sub- 
stations, just as is now being done in New York. We visited 
one of these generating stations near to the south railway 
station, and found it remarkably interesting. There are 


Babcock boilers here too, and in an old engine-house are g 
number of 300 or 400-kilowatt sets consisting of old Edison 
Gramme ring generators with radial commutators, coupled to 
vertical engines, but these sets are only used at top load on 
account of their low efficiency. Ina large new engine-room 
adjoining are two fine modern sets, consisting of G.E.C, 2709. 
kilowatt dynamos direct-coupled to Mackintosh Seymour 
engines. Theswitch roomisextremely interesting,andisentirely 
isolated from both engine-houses, with which communication 
is made by means of two ordinary ship's telegraphs, one to 
indicate the number of the set and the other to give the 
desired instructions about it. There is a gallery all roung 
the room, and the operating table is at one end of this, with 
the most important instruments in full view, and the legs 
important gear down the sides. The main switches, which 
are all on the ground floor, are motor controlled from the 
operating table, and the whole thing is a good deal compli- 
cated by the necessity for five bus bars already referred to in 
connection with one of the sub-stations.. Each machine and 
each feeder has five switches mounted vertically one on one 
spindle with the motor at the top to turn it by means of 
worm gear, and there are slate partitions dividing all the 
switches up into separate compartments. There is a six-way 
controlling switch for each machine and feeder, so arranged 
that by placing the switch on one of the first five contacts 
the motor is started ; the corresponding main switch is con. 
nected to the driving spindle by a magnetic clutch, and just 
before this switch closes any other one that may be closed at 
the time is automatically released. The sixth contact wil] 
open any switch of the five without closing another one. We 
then visited the Massachusetts Institute of Technology, which 
is contained in several immense buildings, and is said to be 
the most complete thing of the kind in America. The 
electrical laboratories certainly contain a wonderful collection 
of plant and apparatus, and as the course extends over four 
years, the pupils ought to be very thoroughly primed. Mr, 
Cole then left us, greatly in his debt, and after seeing my 
friend off for Pittsfield, I started alone for New York, and 
expect to be without a companion for the rest of my trip. 

Tuesday, June 3rd.—Went to see the new Edison waterside 
station. It is very conspicuous by reason of its four ugly 
black iron chimneys. The boiler-house is arranged on two 
floors of which the lower only is at present equipped with 
boilers of the Babcock type made by another firm and fitted 
with inclined stokers. Coal and ash conveyor gear as usual 
here. The engine-room is built to hold sixteen generating 
sets, of which four are running and four under erection. 
They have a rated output of 3500 kilowatts each, and are 
said to do 5000 kilowatts easily when required. The 
generators are three-phase machines made by the General 
Electric Company, and work at 6600 volts, which is trans- 
formed at sub-stations to direct current at 230 volts for dis- 
tribution. The engines are by the Westinghouse Machine 
Company, and combine many novel points in an attempt to 
beat all European records for low steam consumption. They 
are vertical three-crank compound engines with the high- 
pressure cylinder between two low-pressure cylinders, a fairly 
heavy built-up fly-wheel outside, and the alternator beyond 
that. They are intended to work with a high degree of super- 
heat, and the expansion ratio is evidently very large, for I 
judge the low-pressure cylinders to be each about double the 
diameter of the high-pressure one. The high-pressure valves 
are of the equilibrium type, moving vertically, and those for 
admission are, of course, worked by a trip gear. All the low- 
pressure valves are of the Corliss type, and these, too, have 
trip gear for the admission. The whole of the valve gear is 
driven by excentrics from an auxiliary shaft just below the 
cylinders, which in turn is driven from the crank shaft by 
means of an intermediate shaft and bevel gear. The inter- 
mediate shaft also carries the governor, which has movable 
weights worked by a small motor controlled from the switch 
gallery for speeding purposes. There are large receivers and 
reheaters, and it will be a matter of great interest to know 
how these engines work when the high superheat is applied, for 
already there have been troubles, and one of the engines was 
dismantled on account of a broken crank shaft. The shift 
engineer, who took me round, seemed to take the matter very 
calmly, and said that if they found the superheat trouble- 
some they would just have to run without it. Butin that case 
what is to become of the very stringent guarantees, which 
seems to have been the essence of the contract? The whole 
business appears typical of the American’s enterprise and 
readiness to take risks, for I heard that the Westinghouse 
Company, who had hitherto made a speciality of compara- 
tively small high-speed engines, sent an engineer to Europe 
to see the best that had been done there, and then took on 
this contract for sixteen enormousengines of an entirely novel 
design, under the most exacting guarantees, and built new 
works to make them in. It should be remembered, too, that 
the Americans have very little experience in the modern 
application of superheat, and still less of the very high 
degrees of superheat involved in this case, and just now being 
exploited at home. Hardly anywhere have I come across 
even moderate superheat in electric generating stations here, 
such as one would find in probably half at least of the modern 
stationsat home. The switch gear at these works is very 
similar to that at Manhattan station, but rather more 
crowded, owing to the switch gallery being at the end of the 
engine-room, instead of occupying the length. Excess cur- 
rent and return current cut-outs are used both on the generi- 
tors and feeders, but in the case of the generators they simply 
switch on red lamps as a warning, and leave the actual 
switching to the discretion of the attendant. 

Wednesday, June 4th.—Took a car early to West Twenty- 
third-street, which is one of the points from which the 
Pennsylvania Railroad Company runs ferries to its terminus 
in Jersey City across the Hudson River. Arrived at Phila- 
delphia and went to the Brill Tramcar and Truck Works, 
which have a great reputation all over the States, and are, of 
course, well known for trucks at home. These works as a 
whole were rather disappointing, for most of the shops are 
built of timber, and are small, old, dirty, and crowded, but 
there is a good modern brick building used as a paint shop, 
and this is rather novel in that it has two floors, with a com- 
bination of traverser and elevator outside. Nearly all the 
cars under construction now are of the open type, though 
many of them are convertible, which is a speciality of the 
Brill Company, and Mr. Howlings, who took me round, said 
that this type of car now forms about two-thirds of their 
total output. I was told that they turn out about 2500 cars 
a year altogether, which rather surprised me, but it must be 
borne in mind that they are mainly of the open type, and 
contain a good deal less work than the average English car. 
Of the truck work I saw very little except the painting, but 
there seemed to be a large number going through. 





(To be continued.) 
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CUTTING ANGLES OF TOOLS FOR METAL WORK, 


AS AFFECTING SPEED AND FEED.* 
By Mr. H. F. DonaLpson. 


‘He author has approached the preparation of this paper with 
considerable hesitation and reluctance, because he feels that he is 


unable to present the subject for the consideration of the Institu- | 


tion with any real finality of determination b 
which would be so desirable if it could be evolved. Seeing, how- 
ever, that he was invited to communicate the results of some 
experiments made under his direction, he did not feel that he could 
lightly disregard such a call ; and desires to submit the following 
short paper, not so much with the idea tbat, taken alone, it will 
materially add to the interest of the ‘* Proceedings,” but with the 
hope that it will fit in with other contributions on kindred 
subjects, and lead up to discussion and bring out some communica- 
tion of experiments on similar lines, which may have been under- 
taken and carried out by other members. The author craves the 
indulgence of members for the apparent want of finality above 
referred to, on the ground that the experiments hereafter 
dealt with were undertaken to obtain sufficient data for use 
in an inquiry having a still wider scope, and they consequently 
were only carried just far enough to fulfil the requirements of 
that investigation, and as a result leave something to be desired 
when called upon for communication to the Institution. This 
iudulgence he is counting upon. 

The importance of the study of the elements which rule speed 
and feed cannot fail to be recognised by any one interested in 
matters relating to engineering manufactures, and the author 
believes that one of the first of these elements, and one which has 
by no means received the attention which it deserves, is that 
relating to the individual and combined angles of the tools them- 
selves, Without a fairly clear knowledge of the effect of such 
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resulting rule, | ; 


ent even though figures would seem to show that the result 
| should be the same. 
It will be seen that the ex 


one cast iron, and five yellow metal alloys of different degrees of 
| hardness and chemical constitution. It will also be seen that the 
| angles of the cutting edges of tools range from 574 deg. to 75 deg., 
| while the clearance angles, though showing some variation, do not 
ar to have the same importance. Subsequent experience 
icates that these should under no circumstances be less than 
| 8 deg., but should be greater as the diameter of work in the lathe 
| increases. The experiments were all made with pointed roughing 
tools, though in some cases—notably in specimens VI. and VII.— 
~ — was somewhat rounded off. The angles mentioned are 
as follows :— 
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During the course of the experiments it was thought desirable to 
secure some data with regard to the actua! weight brought to bear 
upon the point of the tool when cutting, and a device was worked 
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Fig. 2—INSTRUMENT FOR MEASURING PRESSURE ON TOOLS 


combinations, it is a practical impossibility to speak with 
certainty about absolute speeds which might and ought to be 
attained under given conditions. What a tool wil! do, and the 
angles it requires, will be found to depend upon:—(1) The material 
of which it is made ; (2) upon the nature of the material to be cut; 
(3) upon the speed it is desired to work at ; (4) the depth of cut; 
and (5) the feed. 

In the experiments hereafter quoted the tools were all either of 
ordinary self-hardening steel or ordinary tool steel, and the 
materials cut were such as were in daily use in the shops in which 
they were carried out. These materials, of course, have varying 
degrees of hardness, and for purposes of comparison tables will be 
found below, in which the chemical analysis, or the leading | 
features thereof, and the mechanical tests for each specimen are | 
set out. 

It is, perhaps, well to mention here that up to the present no 
special trial to investigate the best cutting angles for the recently 
introduced rapid-cutting” tool steels have been undertaken on 
similar lines. A large number of tools of that nature have been 
tried, but as the requirements and the conditions demand as much 
similarity as possible, it naturally followed that the shapes of tools 
were kept as uniform as possible. Incidentally, however, these 
experiments showed that these new steels require more obtuse 
angles, as well as stouter scantling. This is what would be 
expected if data obtained with ordinary tool steel was used as the 
basis for arriving at the correct angles. Further reference will be 
made to this point later. 

In shops where workmen grind and always have ground their 
tools for themselves, it will generally be found that from long 
experience, and by trial and error, the best workmen have arrived 
at a fairly close approximation to the combination of tool angles to 
suit the work they have todo, but it is by no means common to 
tind one who can name the angles at which he aims, when grinding, 
and still more rare is it to find one who is provided with any 
means of checking the correctness of his grinding, if he knows 
exactly what he wants. This is one of the great objections to 
hand grinding, tut with machine grinding accuracy in this respect 
can be fully assured ; and for this reason, if for no other, machine 
grinding should, in the author’s opinion, be adopted to the entire | 
exclusion of all hand grinding in the future. There are, of course, | 
many other reasons which could be advanced in support of the 
plea for reform in this direction, but the present paper does not 
seem the proper place to produce them ; it will suffice to point 
out that, in order to secure efficient results from the use of such 
investigations as these, machine grinding must be used. 

The variation in the tool angles is always dependent on the 
nature and hardness of the material to be cut; this is specially the | 
case in the cutting angles, but the influence and effect of the depth | 
of cut and the fineness or ccarseness cf the feed must not be over- | 
looked. There are indications in the experiments that a light cut | 
and a fine feed should be attacked with a sharper angle than | 
would be permissible with a heavy cut and a coarse feed. Ex- 
perience, both during the investigation and subsequently, goes to 
show that, if the work will stand it, a heavy cut and slow speed 
will be more efficient in production than a light cut and quick 








* The Institution of Mechanical Engineers. 
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| also beneath the tool ; the tool is primarily res' 


out by one of those to whose care the experiments hereafter 
detailed were entrusted, of which some short description may be 
of interest to members. Itis not suggested that it is in all respects 
perfect, or that there are not several improvements easily open to 
suggestion. For instance, there are parts where frictional effects 
are rather large, but for the purposes for which the device was 
produced it was sufficiently accurate, and fulfilled its object. The 
apparatus may be shortly described, with the aid of the drawing, 
Fig. 4 

It consists of an attachment, fixed by the ordinary tool studs to 
the slide rest of an ordinary lathe, forming a holder for the body 
of the tool to be tried. Along its front edge a knife edge A is pro- 
vided, which forms the fulcrum on which the forward portion of 


Ww riments covered fourteen different | 
qualities of material, of which seven were steel, one wrought iron, | 


vided with gauge G, the only material difference being that there 
is no sliding block, but the pressure is taken up on a point. The 
omission of a sliding block at this p'ace, as well as at the side 
gauge H, is responsible for the greater portion of the frictional 
errors which had to be allowed for. The side gauge is arranged 
for on identical lines, but it may be well to eliminate this from 
further remark, because, owing to the friction at the end of ths 
tool, no readings of any value were obtained. Ta only other 
ret ged pay: are the set screws I J disposed at each side of the 
tool, and in the same place as the knife-edge fulcrum. 

The process was as follows: The tool wa; laid upon the fulerum 
and the stop B ; the set s:rews I J were given a light bearing, and 
set screw C was also adjusted so that the too! could not tilt much 
above the horizontal ; the end and side ram points were also given 
a firm bearing each, and the cut was put on. When th2 desired 
depth was reached, the sliding block was screwed hard down until 
the axis of the tool was horizontal, and thus its contact ceased 
with stop B and se screw C. The vehicle for transmitting the 
pressure to the gauges was oil, and the readings were direct, except 
that to obtain actual pressures the reading required to be mul- 
tiplied by the ratio of the distanze from the centre of pressure to 
the fulerum, and the point of the tool to the fulcrum, seeing that 
it is practically impossible to fix these with exact equality. 

The material operated upon was medium hard steel ; the tool was 
an ordinary pointed one, and its angles were :— 


Degrees. 
Front cutting .. -- © 
Front clearance 5 
Side cutting .. 6) 
Side clearance 5 
Horizontal as 40 


The following Table I. gives results of some tests :— 














TaBLE I. 
Depth | 2&3 
Material. Revs. Feed. of CaP 
cut. cos 
Lal ° 
a 
L 

in. in. 

Medium A 14 vs 0-1 75-0 
hard steel B 14 3 0-125 80-0 
GO Mi 0-125 150-0 





Speed of material. 


A = 14-65ft per min. 
B = 14-65ft. pec min. 
C = 14-65ft. per min. 


* Remarks.—At starting of cut the pressure was 2501b., and dropped 
to 150 Ib. 


It will be seen from the above that a comparatively small 
increase in the feed is responsible for a much more considerable 
increase in the pressure at the point of the tool, and that, in one 
experiment at any rate, there was a decided rise in the pressure at 
the beginning of the cut. The deductions possible from investiga- 
tions of this nature will be found of great utility in dealing not 
only with the steels of usual quality, but still more so if a close 
examination is undertaken in regard to the requisite strength of 
machines capable of standing up to the extra stresses likely to be 
brought upon them when using the newer qualities of rapid-cutting 
tool steels. They are, moreover, valuable in considering the shape 
and points of tools. Asstated, pointed tools were used in these tests, 
and it is therefore calculable, with measurements, to compare the 
power required if a round tool is used. With the latter more 

wer is, of course, required, but for ordinary work, which will 
stand the strain, the efficiency, both in length of life of the 
tool and in the greater amount of metal removed in a given 
time, seems to give a balance of advantage in its favour. When 
cutting the harder natures of steel this is particularly the case, 
because this shape of tool has necessarily more metal in it, and 
consequently takes up heat less quickly, and also when hot has 
a greater area from which to get rid of it; moreover, being 
stronger, it is less liable to chip. Allied to this matter of strength 
is the subject of the method of fixing the tool in its rest ; this is 
of much importance, for the more rigidly the tool can be fixed, the 
better will it cut and the longer will it last. For this reason the 
nearer the point of the tool can be fixed to its rest the better ; to 
attain this to the greatest extent possible, it will be necessary to 
use straight-bodied tools, and to avoid adopting tools forged with 
bend or spring towards the point. ‘‘Spring” in a tool, with its 
attendant evils, should be avoided wherever possible. The pointed 
tool, however, has its distinct advantanges under certain con- 
ditions, as, for example, the experiments hereafter quoted seem 
clearly to indicate that it is better for light cuts and fine feeds. 
When using tools of rapid-cutting steel, there is no doubt that the 
straight, heavy, round-nosed tool is the best. 

Turning now to Table III., showing results of experiments with 
various combinations of tool angles, speeds, and feeds, the author 
has thought it undesirable to burden this paper with a comp’ete 


TaBLeE I[.—Ohemical Ana’ysis and Mechanical Tets of Material Operated upon. 





Chemical compositions. 


Material index number and 











Mechanical tests. 
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degree of hardness. ooo vor cent. iu 

(See Table IIL ) Carbon. Silicon. Manganese., Nickel. Phosphorus! Sulphur. iat ons por I <a 

sq in. length. 

Per cent. Per cent. Per cent. Per cent Per cent. Per cent. Per cent. 

I. Steel HHH... 1-1 to 1-35 - — — _ — 55 to 60 10 to 15 

Il, H. we . | 0-6 to 0-75 ee -- — - 45 to 52 12 t. 15 

il, , Mee. . 0-6 0-2 0-5 0-5 — = 50 to 60 10 to 15 

IV. ,, castHH. .. .. 0-35 t00-45/0-2 to0-3 0-7 to0-9 -- _ - 28 to 38 4to 9 
Wy ta HH... .. | 0-3 to 0-35/ 0-1 to0-2 (0-5 to0-7 -- — - 35 30 
= | hanes 0-33 | 0-06 0-54 — 0-04 0-02 31 23 
Vi. in EA... 33 0-06 0-54 _ 0-04 0-02 39 20-5 

VIL. Wrought iron M.. - 0-03) trace trace = = - 23 to 25 40 to 60 
IX. Castiron .. .. 0-36 | -25 0-7 = 0-1 _ 10 to 12 “= 

Copper. | Tin. Zine. Lead. = Aluminium Iron. nnn 
Per cent. Per ceat. Per cent. Per cont. Per cent. Per ceat. Per cent) Percent 

X. G M. hard alloy HH.. 90 8 2 — 2 = ~ 19-5 30 
Xt. ,, medium alloy M 87 +2 8-541 642 8-541 = _ — 14-5 28 
*XIL ,, soft alloy 8. 87 +2 8-541 64+2 | 8541 _ _ _ 14-5 238 
XUI. ,, forged alloy HH. 60 — a 0-25 0-25 2 27 22 
| aM 60 _- 40 2 — 0-25 _— 35 


‘XIV. 








* Chiefly old metal. 


the tool rests ; at the hinder end of the tool a B is arranged, 
upon these two 

ints ; a set screw C is devised to be brought to bear on the top 
inder end of the tool, and is adjusted when the tool is first 
inserted to allow a certain amount of play, while preventing the 
tool from tilting an undue amount, when the cut is first put on ; 
ata distance from the fulcrum B, about equal to that from the 
int of the tool to the fulcrum, a small ram D, having a sliding 
lock E attached to its lower end, and capable of being moved 
forward by the rotation of the capstan-headed screw, housed in 
the ram ; the cylinder into which the ram fits is part of the 
main attachment, and the hydraulic joint is made with a small 
hat leather; into the top of the cylinder a spring gauge F is 


| screwed, At the back of the tool a similar arrangement is pro- | 


list of allexperiments, and therefore only enumerates the best results, 
He gives two tables, Table II. containing the chemical analysis 
and mechanical tests, and Table III. the depths of cut, the speeds 
of material and tool, the angles of tools, the states of tools after 
work, the qualities of shavings, and the appearance of the work. 
Both tables indicate the assessed degree of hardness. 

It would be impossible within the limits of such a paper as this 
to embark upon anything like an exhaustive analysis of the data 
these tables afford, and the author therefore proposes, while 
remarking upon a few points, to confine himself to inviting atten- 
tion to the conclusions he has drawn for himself. He has already 
referred to the more important of these. For instance, the tests 
indicate that when working with a high speed of material, a light 
cut, and a fine feed, different angles are required to those found 
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most suitable for a heavier cut, a slower speed of material, and a 
coarser f Having special reference to this point, specimens 
Il. and VI. are worth noticing. Both of these are similarly classed 
as s hardness, and there is only a difference in the respec- 
tive cutting angles of 4 deg. 

The ruling factor in fixing cutting angles must in all cases 
depend to a very large extent upon the hardness of the metal 
to be cut; the harder the metal, the more obtuse will be the 
angles of the tool. Thus in specimen II., classed as H ; specimen 
V., classed as HH; and specimen I., classed as HHH, with a 
tolerably even gradation in speed of material and lightness of feed, 





the best cutting angles appear to be 59 deg., 62 deg., and 75 deg. 
respectively. In each of these examples the depth of cuts and the 
nature and size of tools are approximately the same. Similar | 
evidence is forthcoming on examination of specimens VI. and VII.; | 
the material in both these cases is the same, but the latter is oil- 
hardened. The softer material clearly requires the sharper angle | 
of tool, but for purposes of finish the feed is rather finer, and this | 
supports the suggestion that, other things permitting, the varia- | 
tions in the angles are closely allied to speed and feed. 
It will be noted, especially in connection with operations on | 
yellow metal alloys, that the possibilities of speed of working on 
hard, medium, and soft material rise in accordance with the 
nature of the material, but that with medium and soft material, 
specimens XI. and XII., no change of angles was necessary ; from 
this it may be deduced that the tendency of the soft metal to hang 
to the point of the tool is responsible for the obtuseness in the 


—s angle. 

e information gathered from these investigations has not been 
without practical results in severalsubsequent steps. It hastended 
to assist in the consideration of more than one subject connected 
with shop administration, with, as the author believes, very bene- 
ficial results. Among other good objects, it affords a reasonably 
sound basis for determining the cutting speeds with which those in 
authority may be content ; it therefore will naturally be available 
and useful in the formation of estimates, whether for rate fixing, 
promises for delivery, or quotations to customers. It can also be 
used for the assistance of the workmen in the shop. Rule of 
thumb and practical experience, of course, have their value in 
dealing with such subjects, but in the writer's opinion workshop 
administration can be—and ought in these days to be— upon 
a more defined foundation. This can be much assisted by a study 
of anything which appears to contain an approach to definite laws. 
The author believes that a careful study of matters relating to 
cutting angles of tools will fully repay the trouble. . 


| For cutting mild steel.. | 52 to 6 


the pevtnctiom of the shop. The author has referred to the 
possible charge that the results of the experiments show a want 
of finality which may mar their efficiency ; he is fully alive to the 
possible soundness of such a critcism, but at the same time hopes 
that the data offered may yet afford a basis from which others 
may start in the selection of tool angles most suited to their own 
special requirements. He believes that variation in practice in 
individual shops will be found to materially affect the determina- 
tions as to the best tool angles. With this in view he has less 
hesitation in offering the following table of margins based upon 
the experiments, even though their wideness may be considered 
to almost defeat the attainment of the object in view. 


TaBLe [V,.—Limits of Cutting Angles. 





Side 
cutting. 





3 to 8 


3 to 8 
3 to 8 


t 


For cutting medium 


s 8 
ze 8| 


50 
60 
60 


a 


oO 
For cutting soft yellow 
metal “  * 
For cutting medium 
yellow metal .. .. 
For cutting hard yellow 
metal Awetgu cig, Pe 


62 to 74 | 3 to 8 


70 to 75 | 3 to 8 


60 to 80 | 3 to 8 











8 
8 





The criticism that these me are too wide for practical use, 
will best be met by the acknowledgment that the author has, per- 
haps, endeavoured to compass the variable requirements within 
too narrow limits, but he woud point out that it would unduly 
prolong the paper to attempt to embark upon all the possible 
contingencies which he believes would arise when considering 
the requirements of a particular shop. The large allowance in the 
margins is also made in order to cover variations in degree of 
toughness—as distinct from hardness—variations in depth of cut, 
speed of material, speed of feed, and form of tool. The author is 
well aware that the subject could readily be expanded by closer 
examination of details, but he hopes that the remarks he has 
made may be the means of raising such discussion as will tend 


an angle of 70 deg.; it has two hoisting compartments, 6ft. by 6ft, 

and a ladder and pipe com ent, 5ft. by ott The cals aa 
30 1b. flange rails for the well plates; the end pieces and one divid. 
ing piece are 25 1b, flange rails, and the eviling piece between the 
hoisting compartments is a 741b, H-beam. @ connections are 
3hin. angles, dhin. long, with din. rivets. The sets are 4ft, apart 

and the studs or pieces extending longitudinally between the sot; 
are of 161b. rails. The lagging 1s of lines of old wire rope in hard 
ground, the pieces being din. apart. For soft ground Zin. planks 
are used. To reduce cape from fire, there are four sections, 4ft, 
long, of corrugated steel ing in every 100ft. of shaft through 
soft material. The weight of the lining is supported at intervals of 
60ft. by four 30 1b. rails, with their ends resting in cast iron chairs 
set in benches cut in the rock. The cages run on 30!b. rails, with 
20 1b. rails as back runners, to prevent the cages or skips from 
getting off the rails. The riveting isdone mainly by pneumatic 
hammers. The cost of the steel lining complete, with stee] 
lagging, is rather under £2 per foot, The cost of timber lining 
would be about £1 3s., but there would be a greater amount of 
excavation. In two complete shafts of the same size, one lined 
with steel and the other with wood, the total cost, including 
excavation, was about £12 per foot for the steel-lined shaft, and 
£10 12s, 6d. per foot for the timber-lined shaft. One great advan- 
tage is insurance against fire, which alone is considered well worth 
the extra cost. 

Railway coal storage.—The Wisconsin Central Railway, U.s.A,, 
stores its locomotive coal in four open piles, 160ft. long, each pile 
usually containing about 3250 tons. Above each coal pile is a 
timber trestle, 35ft. high, with a continuous conveyor travelling 
along the trestle, through vertical towers at each end, and through 
a tunnel under the coal pile. The roof of the tunnel consists of 
movable planks. Between the two pairs of parallel trestles, and at 
ight angles to them, is another trestle 110ft. long, at one end of 
which is the coaling station, with a depressed receiving bin and an 
elevated delivery bin of 75 tons capacity. From this elevated bin 
coal is delivered through a spout to the tenders. The engine 
being coaled, stands on a weighing machine, so that the amount of 
coal taken is readily recorded. Coal wagons run under the upper 
bin, and the coal is dropped or shovelled into the receiving bin 
or pit below. The conveyor carries it up to the elevated 
bin, but if the latter is full, the coal is carried along upon the 
trestle. Movable traps in the floor cause the coal to be dis. 
charged on to one or other of the four trestles— llel with the 
railway line—which extend over the coul piles. These also have 





to a closer examination of the principles which he believes 
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A practical illustration of how beneficial results have occurred, 


in one place at any rate, may perhaps be of interest, and useful. | 
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In a shop which was occupied on repair work, and equipped with a | 


considerable number of lathes, the cutting speeds in general use | 3 
awe he : | shops-where the experiments were carried out, and particularly to 


very variable— > so than the ch f th k required | 
cena tonuaiaahes. tian nameaen ice aieaielaaitaii ce | those who brought special devices and appliances to bear, to | 


seemed to warrant. The workmen ground their own tools, and so 


long as that remained the practice it did not seem feasible to | 


formulate definite instructions as to the cutting speeds at which 


the men would be expected towork. Machine grinding was intro- | 
duced, and tools at approved angles were prepared for issue to the | 


men as required. From the data of the experiments determina- | 
tions were made for the best speeds for cutting all classes of | 
material in general use, using lin. diameter as the constant, and | 


the following letters were adopted to indicate the different classes 
of material:—S.V.H. means steel very hard; S.H. means steel 
bard; S.M.H. means steel medium hard ; 8.T. means steel tough ; 
S.S. means steel soft ; I.W. means iron wrought ; I.C. means iron 
cast ; B.H. means brass hard; B.S. means brass soft; B.F.H. 
means brass forged hard ; B,F.S. meavs brass forged soft. 

A small brass plate was prepared for and attached to each 
machine, bearing figures denoting the determinations referred to, 
and were of the following form :— 

Revolutions for 
lin. diamcter. 

58 

84 
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107 

105 

210 

80 

468 

860 

.F.H. 615 

The face of each step on the cone pulleys was stamped with the 
number of revolutions it would make when running with single, 
back, and triple gear. Armed with the information which these 
permanent markings afford, the adjustments to be made become a 
very simple operation for the workman, for all he has to do to at 
once start his machine at its correct speed is to divide the number of 
revolutions for lin. diameter by the diameter in inches of the work 
to be operated upon, which will give him the number of revolutions 


Material. 


required, and he can at once arrange his belt on the necessary step | 


of his cone pulley. Besides the advantages accruing from such a 
method, other benefits may be mentioned; for instance, the 
foreman in charge can at a glance tell if work entrusted to him 
for execution is being arranged by the workman at speeds 
which will ensure his estimates both for time and cost resulting. 
Such a display of proof of sound shop administration will be 


reflected on the workman, and cannot fail to act beneficially on | of timber sets. At the 
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Oil hardened material indicated O. 
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underlie, and matters which depend upon, the subject under 
review than is, he thinks, generally given to them. 

In conclusion, the author desires to express his thanks to all 
those, especially those in administrative control of departments and 


assist in the attainment of the desired information. 
(To be continued.) 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Gas engine power plants.—Several manufacturing establishments | 


| in the United States are now being equipped with new power 
| plants, comprising gas generators and gas engines directly con- 
| nected to electric generators. The gas is also used for fuel and 
| for lighting. The Winchester Rifle Company will have two 
| Loomis-Pettibone gas generators, with suitable gas holders, supply- 
| ing the Westinghouse vertical three-cylinder direct-acting gas 
| engines of 250 horse-power each, besides two smaller auxiliary 
engines. Each of the main engines is directly connected to a 250- 
volt Westinghouse direct-current generator. The Atlantic Refin- 


| 1200 British thermal units per cubic foot. 
| directly-connected to a 350-kilowatt 25-cycle three-phase generator, 
arranged for parallel operation. The Consolidated Industries 
Company will have similar engines, but of 250 horse-power each, 
driving generators operated in parallel, and supplying current at 
1100 volts. The electricity will be used for lighting and power, 
and the coke from the gas plant will be use 
purposes. The Rockland Electric Company will have a generating 
plant furnishing electricity for power and light, fuel gas for the 
engines, and water gas for heating and metal — purposes in a 
foundry and ironworks, The lighting circuit will extend 14 miles, 
and the gas mains four miles. ere will be three Westinghouse 
horizontal double-acting gas engines of 350 horse-power, capable 
of a maximum development of 1400 horse-power. These are 
directly connected to Westinghouse tree a generators. A 
vertical engine of 128 horse-power will be used for carrying light 
loads, and to assist in peak or maximum loads, A small amount 
of direct-current will be furnished at present, but the entire plant 
will be converted into a polyphase gas engine central power station. 

Steel lining for shafts.—The use of metal in mine shafts is becom- 
ing a feature in the United States, owing to the growing scarcity 
of timber and the increasing depth and permanency of mine shafts, 
Several shafts of the copper mines in Michigan have steel in place 
ioneer Mine the shaft is 862ft, deep, at 
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ing Company will have the horizontal, double-crank, double-acting | 
gas engines of 500 horse-power each, using a very rich oil gas of | 
Each engine will be | 
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desired point. If the elevated bin is to be replenished some 
planks are removed from one of the four tunnels, shonin the coal 
to fall in upon the return side of the conveyor. This delivers it 
to the tunnel of the main conveyor, and this conveyor carries it to 
and discharges it into the elevated bin. The coal passes over 
screens before going to the bin, the screenings falling into a 
| 30-ton bin and being used for fuel at the repair shops. A 
| 50 horse-power electric motor drives the five conveyors by 
means of a main shaft with spocket chains to the conveyor dress- 
system of haulage is 


ing shafts. 
Wire-rope haulage in mines.—The tail-ro} 
| now in use in the minesof the Coal Valley Mining Company, U.S.A. 
The main rope is lin. diameter, led from the winding drum over 
ulleys between the rails, and attached to the head of the train. 
he tail rope is fin. diameter, and is led along 10in. sheaves 
| against the wall of the tunnel to the end station, where it paxses 
over a return wheel and is led to the rear of thetrain. Both ropes 
have six strands, of nineteen wires each, and hemp centres. ‘Ihe 
regular train consists of twenty loaded mine cars, averaging 2850 
tons each. At one mine the haulage machinery is above ground, 
and the — run over sheaves down the shaft and through the 
tunnel. e other mine has an engine-room near the bottom of 
the main shaft. There are two 40 horse-power engines, with 
| cylinders 12in. by 18in., working the two drums for the south 
tunnel ; and two 25 horse-power engines, with cylinders Sin. by 
10in., drive the drums for the north tunnel. The drums are ft. 
diameter, with 20in. paper friction rollers to aid in gradual stop- 
| ping and starting. The main rope runs on wooden rollers between 
| the rails, and the tail rope passes over a 4ft. sheave at the end. 
| On curves the ropes are guided by 30in. rollers on vertical 
| shafts. At the other mine the cars are raised to the surface, 
| but here they are weighed and discharged into a bin, from 
which the cage or skip is automatically filled. With an output 
of 1000 tons per day, the saving over haulage by mules is equal 
to about £26 per day. It is to be noted also that one of these 
| mines was abandoned a few years ago as being incapable of 
further output on ‘a paying basis by the methods of operation 
then in use, With the economy due to rope haulage the mine 
is now being worked at a profit. 








| AUSTRALIAN MAILS, 1903.—We have received from the London 

office of the Sydney Morning Herald their annual mail time- 
tables, which contain the whole of the service between Europe 
and Australasia, with cable rates and other useful information, 
carefully condensed into a small compass, rendering them very 
convenient for the pocket. Copies may be had gratis on applica- 
tion to 40, King-street, Cheapside, E.C, 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
improvement last week noticeable continues, and the 
t ope on Change in Birmingham this—Thursday —afternoon was 
more hopeful. A matter which again came in for some attention 
had reference tothesmall iron manufacturers, For sometime past the 
makers of small iron—such, for instance, asround barsof gin. or less 
~ have been desirous of once more-obtaining the ‘‘ extras” formerly 
charged. The matter has come up for consideration at several 
meetings of the Unmarked Bar Association, and thereseemsa general 
disposition among those who roll such sizes that more remuneration 
should be obtained. They hold that the extra work and care 
necessary in rolling this small iron makes it desirable that some 
better terms shall, if possible, be secured than the quotation which 
from time to time may be ruling for the ordinary run of unmarked 
bars. It is understood that not far short of twenty firms are 
willing to form an association of small size ironmakers, the 
difficulty in the way, however, being that competition from the 
Continent, and particularly from Germany, has been keen in this 
department of the trade for some time past, and fears are expressed 
py some of the local manufacturers as to whether, under such 
circumstances, anything in the nature of further increases could 
be sustained. ‘ 

Some good three and six months’ contracts have lately been 
taken for pig iron at about the following quotations :—Derbyshire, 
50s, to 51s. ; Northamptons, 47s. 6d. to 50s. ; Staffordshire cinder 
forge, 493. ; part-mines, 50s., upwards ; all-mine ordinary, 57s. 6d. 
to 67s. 6d., and superior, 80s. to 85s., with cold blast 95s. to 100s, 

Some of the steel firms have booked good orders for billets, 
blooms, and bars at about the foliowing figures :—Bessemer 
billets, £4 12s. 6d. to £4 17s. 6d.; Siemens, £4 15s. to £5; 
mild steel bars, £6 10s. to £7. Engineering sections are still 
being inquired for. Angles are £5 15s. to £6 5s.; girders, £6 to 
£6 5s, ; and plates £6 5s. to £6 15s. 

The Batman’s Hill Ironworks of Messrs. Tupper and Co., 
Limited, Bradley, Bilston, was the scene of a fatal boiler ex- 
plosion on Tuesday, at about 7 p.m. These ironworks turn out 
large quantities of sheets, and give employment to a consider- 
able number of hands, As the result of the accident, four 
persons were killed and eleven injured. The boiler was a Cornish 
one, situated at the end of No, 2 mill. It had been purchased 
recently, and had only been at work a month. It was sold on 
condition that it would pass insurance for 601b. working pres- 
sure, and a certificate was given to that effect by tho ‘Velees 
Boiler Insurance Company. But to make the matter doubly 
safe, Messrs. Tupper had it inspected by the Scottish Boiler 
Insurance Company, who also passed it for a pressure of 
60lb. per square inch. It was arranged at the works to biow 
off at 451b., so there was 15 1b, margin allowed. As far as Messrs. 
Tupper’s engineer can at present say, it is believed the flue must 
have collapsed. Fragments of the flue are all over the place, but 
the shell is not broken, The firm’s chief engineer had not left 
the boiler a quarter of an hour when the disaster happened, and 
at the time of the explosion he was on his way tack. Within 
the past four months Messrs. Tupper have spent about £1000 in 
new boilers and fixing, and every precaution had been taken to 
secure safety. An inquiry will be held. 


Tue slight 








NOTES FROM LANCASHIRE, 


(From our own Correspondents.) 

Manchester. —Although there is perhaps no further very appre- 
ciable development of the general tendency towards some improve- 
ment in the iron and steel trades of this district noticed last week, 
the stronger tone throughout the market is being well maintained. 
The position fluctuates somewhat, but the prices have not receded 
from the slight advance recorded last week, and in one or two brands 
of pig iron there has been a slight stiffening in quotations. There 
is also to some extent an improvement in the finished iron trade, 
which of late has been in anything but a satisfactory condition, 
Business during the week has been coming forward in larger 
quantities than for some time past, and in finished steel there is 
also a fairly large weight of orders offering where makers are pre- 
pared to accept what might perhaps be termed a low price. 

The Manchester Iron’Change meeting on Tuesday was fairly well 
attended, and in pig iron a moderate business was put through, but 
there was not quite so much inquiry stirring as last week. Lan- 
cashire makers reported that they had booked fair quantities in 
No, 3foundry qualities at about 57s., less 24, delivered Manchester. 
Lincolnshire makers also reported a considerable business doing, 
but they had only edemteed Geandoe qualities 6d, per ton, bring- 
ing No. 3 to 51s, and No. 4 to 50s, 6d. net delivered Manchester. 
No. 3 P. G. Lincolnshire iron had, however, been advanced Is. per 
ton, and delivered Manchester district was quoted about 51s, 6d. 
net, In forge qualities there had been no alteration of the basis 
rates, which for delivery Warrington remain at about 51s., less 24, 
Iancashire ; 503. 2d.. net Lincolnshire, and about 503. 6d. net 
Derbyshire. Middlesbrough iron remained much about as quoted 
last week, ordinary brands delivered by rail Manchester averaging 
about 55s. 7d. to 55s. 10d., although for some special brands makers 
are nominally quoting 56s, 4d, net. Scotch iron was also without 
quotable change at about 59s. to 59s. 6d. Eglinton ; 61s. to 
6ls. 6d. Glengarnock ; and 62s, to 62s. 6d. Gartsherrie, delivered 
Manchester docks, 

_In finished iron makers reported an increased weight of business 
giving out for bars, and there was some tendency to stiffen in 
prices, The general association basis for Lancashire bars remains 
about £6 8s. 9d. to #6 10s. ; but outside makers, who have been 
selling at £6 7s. 6d., have hardened their quotations in some 
cases to £6 10s,, and there are fewer low-cut quotations in the 
opea market. North Staffordshire bars remain firm at about 
% 12s, 6d. to £6 15s., delivered MancHester district, Other 
descriptions of material are without quotable change, £8 to £8 5s. 
remaining about average figures for sheets, with hoops steady at 
the Association basis of £7 2s. 6d, random to £7 7s, 6d. special 
cut lengths, delivered Manchester, and 2s, 6d. less for shipment. 

Throughout the steel trade there are fairly good inquiries on 
the market for some descriptions of finished material, but business 
generally is only reported as practicable at low-cut rates. 
Hematites are steady at recent quotations, averaging about 
bis, 6d. to 68s,, less 24, for No. 3 foundry, delivered Manchester. 
The tendency to stiffen in billets reported last week continues, 
and local makers have in some instances quoted £5 for delivery 
equal to Manchester. This figure can scarcely be said to have 
been got, but it would be difficult to place orders under £4 17s. 6d., 
and continental billets are being quoted from £4 7s, 6d. up to 
£4 10s., delivered here. 

Just now there is some friction in the market with reference to 
the Association basis for all-round boiler plate specifications for 

elivery in the Manchester district, which are still being firmly 
maintained at £7 12s. 6d. Not only is there a general feeling of 
sere amongst consumers against what they consider an arti- 
ficially maintained high price, but there are strong complaints that 
in other districts—Birmingham, Lincoln, and Gainsborough—firms, 


= are to some extent competitors, are being quoted basis prices 
or similar qualities of plates £1 ad ton below the Association 
tates for this district. An effort, I hear, is being made to bri 


about a joint meeting of the trade to consider what steps shoul 
taken to remedy what users regard as the present unsatisfactory 

condition of things in connection with the list basis for boiler plate 

*Pecifications in this district. A private meeting of the associated 


the matter from their point of view, but it is not thought likely 
this will result in any present reduction in the list basis rates, In 
the meantime some outside makers are securing orders at about 
10s. under the Association basis, and there is even talk of introduc- 
ing German boiler plates into the district. 

ith regard to other descriptions of finished steel, prices are 
weak if anything. Common plates can be bought readily at £6 to 
£6 2s, 6d., and angles at £5 15s. In steel bars it is exceptional where 
business is now being put through at more than £6 5s, to £6 7s. 6d., 
although here and there £6 10s, is still being got for small sections. 
There are some fairly large inquiries on the market for common 
qualities of steel bars, for use, it is understood, in a new system of 
concreting in connection with Manchester Ship Canal developments. 
So far there is nothing definitely known about these inquiries, but 
it is certain that they will be quoted for at much below the present 
current rates for ordinary steel bars, and at under £6 per ton 
delivered in the Manchester district. 

There is still no appreciable general improvement to report in 
connection with the engineering trades. Apart from an increased 
weight of work coming arsed amongst locomotive builders, and 
in some branches of electrical engineering, the position for the 
most part remains quiet, and in many departments the tendency is 
to slacken off rather than otherwise. 

In the report issued by the British Steel Smelters’ Society, 
which covers the closing three months of last year, the general 
secretary, Mr. John Hodge, gives a summary of the benefits paid 
during each of the seventeen years since the formation of the 
society, the total of which amounts to £65,111. For the year just 
closed, he adds, the income from all sources has been £18,201. In 
the steel trade during the past year there had been no reduction 
in wages ; as a matter of fact, the price of steel, which governed 
wages, had not during the year dropped seriously, and there was 
no room for reduction, as might be gathered from the fact that 
wages were 20 per cent. off the standard. 

In the tin-plate trade, after many conferences, a temporary re- 
arrangement had been made as to wages and conditions for the 
year from July Ist last to June 29th next, but unfortunately the 
disputed matters were not settled nor likely to be. 

For some weeks trade had callectimalilg been bad, and there 
had been a stop week at Christmas in order to deplete stocks and 
so improve prices, At one time they were met by the cry of 
foreign competition, but this was not the way to meet it. What 
was wanted was that the methods of our foreign rivals should be 
adopted. In America eight «en produced an average of fifty- 
eight to sixty boxes; four men in South Wales produced on an 
average forty. ‘‘ We say,” adds Mr. Hodge, “‘give us American 
methods, American conditions of labour, and the first-class mills 
the Yankees have, and we can do better than they are doing 
there. It is Welshmen who are doing the work there, and, given 
the same chance, they can do it here.” In conclusion, the general 
secretary stated that many disputes had arisen in all de - 
ments, which have been settled by a small committee from either 
side. As a consequence, stoppages of work caused by differences 
either as respects wages or conditions have been few. 

Business generally throughout the coal trade of this district con- 
tinues to move on steadily, but with no real pressure of demand, 
except for some qualities of engine fuel. Pits are kept on full 
time, and it is only here and there in the better qualities of round 
coal that the whole of the output is not moving freely away. The 
recent spell of severe weather hes helped to clear off any surplus 
output of house coal, but it has not been of sufficiently long dura- 
tion to materially affect the trade position generally. 

A tendency towards improvement in the demand for the lower 
qualities of round coal suitable for steam and forge purposes is 
reported by some of the colliery representatives, and there is a 
general firmness in prices at full rates, any very low quotations 
having mostly disappeared except in isolated cases for some of the 
very inferior sorts of steam coal, which are always difficult to move. 
At the pit mouth average quotations remain about 8s, 6d. to 93. 
per ton. 

Good ordinary qualities of slack continue in active request, with 
a hardening in prices, and there is decided firmness in quotations 
for forward contracts. Some of the better sorts of slack are 
searce on the market, and here and there quoted at slight 
advances on late rates. Of the lower descriptions, although 
supplies are sufficient to meet the demand, there is no surplus of 
any moment, and an absence of low-cut prices, but anything 
appreciably above recent rates is not very readily got. The posi- 
tion with regard to slack, taking it all through, may be reported 
as strong, with a tendency to stiffen in quotations, which for the 
present are from 4s, 6d. to4s. 9d. common, 5s, 6d. to 6s. medium, 
and 6s. 6d. to 7s. best slack at the pit. 

A tolerably active business continues the report ‘n the shipping 
trade, with fairly large inquiries still coming forward for slack. 
The bulk of the slack that is being shipped is of low quality that 
can be exported at a price which escapes the duty, but some fair 
quantities in the better sorts, on which the duty has to be paid, 
are also being sent away, and representatives of collieries state 
that they could book considerable orders if they had the fuel to 
spare. Prices remain much as quoted last week, and firm at about 
lls. for good ordinary steam coal, with slack ranging according to 
quality from 6s. to 7s., and 7s. 3d. delivered at the Mersey ports. 
Barrow.—The hematite market is rather quieter on the week, 
but the position of makers is unchanged. They have plenty of 
orders in hand in the meantime, and they are likely to be well 
employed until long after spring business commences, There is, in 
fact, every prospect of a fuller volume of trade being done so soon 
as the shipping season opens, because inquiries are coming to hand 
from various foreign and colonial sources which indicate there will 
be a large trade later on in the year. In this trade British and 
continental makers will compete, but they will not be handicapped 
by American competition ; indeed, it is probable the Americans 
will themselves become good customers this year. Makers quote 
the only price of 59s. 6d. nominally for mixed Bessemer numbers 
of iron, and warrant iron is steady at 58s. 9d. net cash sellers, 
buyers 2d. less. There is only a small business doing in warrant 
iron. Stocks decreased during the week by 45 tons, and now stand 
at 23,718 tons, being a decrease of 585 tons since the beginning of 
the year. In forge and foundry iron the business doing is very 
small, and very little of this class of iron is being produced. There 
are 34 furnaces in blast, compared with 37 in the corresponding 
week of last year. 

No change can be noted in the hematite iron ore trade. The 
demand is good, and prices are steady at lls, 63. per ton net 
at mines. Spanish ore is steady at 15s, 6d. net at West Coast 


rts, 
PeThe demand for heavy steel rails is steady, and is likely to be 
fully maintained throughout the year. Makers are well off for 
orders, but complain of the maintenance of low prices. A good 
demand exists on colonial account, and this is likely to improve. 
Prices range from £5 5s. to £5 10s. per ton net f.o.b. Tram rails 
are in good demand. Colliery sections are quiet. Hoops, tin 
bars, rods, billets, slabs, and general merchant steel is in fairly 
strong demand, but plates are quiet. 
Shipbuilders are still hopeful of important orders. It is now 
reported that the Clayford Works of Vickers, Son and Maxim 
will be removed to Barrow. At these works the firm make gun 
carriages, limbers, &c. 

During the past week the shipments: of iron from West Coast 
rts reached 6082 tons, and steel 8942 tons, as compared with 
356 tons of iron, and 7170 tons of steel, a decrease in iron of 
2274 tons, and in steel an increase of 1772 tons. The shipments 
this year stand now at 23,635 tons of iron, and 3149 tons of steel, 
as compared with 24,404 tons of iron, and 30,941 tons of steel, 
a falling off in iron of 769 tons, and in steel an increase of 
208 tons. 
Coal and coke are still very quiet, and the sale is not likely to 


THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 

THE sharp frost of the latter end of last week and the beginning 
of this contributed to make house coal still firmer. The thaw 
that followed, with thick fogs, also assisted to make house coal 
stronger in the market. All grades of household fuel have been 
readily purchased on local account, and also for the metropolitan 
and Eastern Counties markets. At the time of writing, best Silk- 
stones make from 14s. to 14s. 6d. per ton; Barnsley ‘‘ softs,” 
which cover the great bulk of the house coal trade, range from 
lls. 6d. to 12s. 6a, and occasionally in superior lots, 13s. per ton ; 
seconds from 11s. 6d. perton ; nuts, from 10s, 6d. to 11s. 6d. perton. 

There is no improvement in the iron trade of the district. The 
firms continue disappointingly stagnant, and buyers strictly limit 
their orders to meet the necessities of the moment. Lincolnshire 
and Derbyshire irons have gone still lower, and it is commonly 
believed that the bottom has not yet been touched. Solong as that 
impression prevails there will, of course, be little buying for future 
deliveries. Makers state candidly they can make no further con- 
cessions whatever, as the prices of fuel are still maintained. There 
is very little stock on hand, and yet no sanguine hopes are enter- 
tained of a sudden improvement setting in. Prices of iron 
delivered in Sheffield are now quoted as follows:—West Coast 
hematites, 68s. to 69s.; East Coast hematites, 63s. to 64s.; Lin- 
colnshire forge, 48s. net ; bar iron, £6 10s. 

In the steel trade there is a rather better feeling prevailing. 
The special demand for the United States is still an important 
feature, though not quite so large a business is now being done 
with that market as during last year. The improvement which 
was promptly apparent in Canada through the immediate with- 
drawal of American competition continues satisfactory. Sheffield 
steel manufacturers are doing an increasing business with the 
Canadians, several firms having been able to give a day’s extra 
work since the New Year came in. There are more cheerful 
accounts also from South Africa, particularly in orders for best 
cast steel. The German business continues unsatisfactory, with no 
prospect of early betterment. Bessemer and Siemens steels, 
though not in any increased demand at present, are pretty certain 
to move shortly. 

The order for the armour plates for the first-class battleship 
King Edward VII., now building at Devonport, has now been 
practically completed by Messrs. John Brown and Co., Limited, 
Atlas Works, Sheffield. The belt armour is 9in. thick amidships, 
varying from 6in. to l4in. thick forward and aft ; the armour for 
the bulkheads, conning tower, and barbette is 12in. thick. The 
plates for the protection of the guns are 8in. and 7in. The 
aa of the armour for the ship is being supplied by the Atlas 

orks. 

There is no truth in the report which was originally published in 
Birmingham, that an armour-plate plant was about to be laid down 
by the Government at Chatham Dockyard. 

The sharp frost which set in last week did not last long, but, 
short as it was, it caused a run on skates. The local demand, 
indeed, is stated to have exceeded anything known before for half 
a dozen years, but this manufacture is so uncertain that neither 
makers nor traders feel it safe to keep any considerable stocks. 
The great bulk of the skates we find in England are German made, 
the prices at which they can be placed on the English market 
underselling the British-made articles. In the finer classes of 
skates, which nearly all go abroad, several firms still do a good 
business, but in the commoner makes, which are used by the bulk 
of the people, the Germans have captured the market. It is 
almost impossible to get a cheap English-made skate in aay iron- 
monger’s shop, 

Mr. Richard Churchill Kitching, for many years connected with 
Messrs. Thomas Turton and Sons, Sheaf Works, Sheffield, died at 
his house, Sharron, Sheffield, on the 20th inst. Mr. Kitching, who 
was much respected, was secretary and subsequently a director of 
the company, the chairman of which is Sir Frederick Thorpe 
Mappin, Bart, M.P. Owing to failing health, Mr. Kitching 
retired from active work two years ago. He was seventy-four 
years of age, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


WHILE the situation in certain branches of the manufactured 
iron and steel industries which are affected by the severe depres- 
sion in the shipbuilding trade is the reverse of satisfactory, there 
is really little cause for complaint about business in the pig iron 
trade. The slackness in the demand from local consumers who 
derive a large part of their work from the shipbuilders is counter- 
balanced by much improved exports, and thus producers have no 
difficulty in disposing of the pig iron they make, and are able to 
keep their prices at figures which are relatively too high for plate, 
angle, and bar manufacturers. But when ironmasters can get the 
prices they ask from other consumers they are not prepared to 
accept the rates that would suit the plate, &c., makers. 

A large business has been done during the last few days by the 
Cleveland pig iron producers, consumers being rather anxious 
buyers, and not only for prompt, but also for forward delivery, it 
being evident to them that there is not likely to be any further 
material decline in the prices, and that they can reap no great 
advantage by waiting. Having bought very little for a long time, 
they are getting short of iron, and accordingly have purchased 
freely. Some have bought for delivery up to the end of June, 
and a few have even arranged for delivery in the second half of 
the year. Some firms report that last week was the best in their 
experience, consumers having apparently made up their minds 
that the time had come to buy, and what was satisfactory to 
sellers was that practically as much would be paid for forward as 
for prompt delivery. That is a significant feature, as it indicates 
their opinion that the value of pig iron will probably be maintained. 
The iron market has thus become more sanguine in tone than it 
has been for a long time, and the reported improvement is bringing 
in somewhat rapidly the consumers who have been holding back. 
The Germans, who for several months have bought scarcely any 
Cleveland iron, are coming forward more freely, and some business 
has resulted, with the prospect of a good deal more when the 
opening of the northern shipping season is nearer at hand. Cleve- 
land makers look forward much more hopefully for a revival of 
trade with America, seeing that, notwithstanding the vast increase 
in the output over there, the supply is insufficient to meet the 
requirements. Cleveland No. 3 pig iron can now be delivered at 
Philadelphia, duty paid, at about 73s. per ton, which is consider- 
ably below what is quoted there for American pig iron. That 
more orders do not result from the numerous inquiries received by 
Cleveland makers from the States appears to be due to the low 
prices at which the German makers are offering their pig iron, and 
most of the American orders this month have got into the hands 
of the German ironmasters. Very little iron has been shipped 
from the Tees to America this month—only two cargoes—whereas 
last month there were over a dozen, aggregating nearly 50,000 
tons. There is, however, a good deal of iron which was bought in 
the autumn, and yet awaits delivery. 

A substantial improvement has at last appeared in the hematite 
pig iron trade of this district. A good deal has been bought 
during the last week, and whereas a considerable quantity was 
sold in the early part of last week at 55s. per ton formixed numbers, 
now buyers have to pay 55s. 6d., with 56s. for No. 1. Bcth 
Sheffield and foreign buyers have bought rather largely. 

Exports of pig iron are rather slack this month, and are quite 
a contrast to the active shipments of December. The falling off to 
the United Statesis very marked. The total shipments of pig iron 
from the Cleveland district this month up to the 2lst reached 
49,761 tons, as compared with 66,805 tons in December, and 52,175 
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tons in January, 1902, to 2lst. The slackening of deliveries to the 

















































































































































104 


THE ENGINEER 


Jan. 23, 1903 





— 
i. 





United States has led to the lodging of a good deal of pig iron in 
the public stores, and on 20th inst. Messrs. Connal and Co. held 
129,860 tons of Cleveland pig iron, an increase this month of 8203 
tons. 

There is not the slightest sign of improvement in the plate, angle 
and bar trades ; and, indeed, all the local industries that depend 
largely upon the shipyards for work are feeling the depression 
acutely. Anything Ce cannot well be expected as long as 
there is no inducement for shipowners to order more steamers. 
Many of them cannot run the vessels they now have without 
incurring loss. The prospect is a poor one, and the whole district 
takes its tone from the shipbuilding industry, in which it is so 
largely interested. Probably balf the building berths in the dis- 
trict are unoccupied, and Messrs. William Gray and Co., at West 
Hartlepool, out of their eleven berths have seven unoccupied. 
Freights are very low aud coal comparatively dear, so that it is 
almost out of the question to make ends meet. An endeavour is 
being made in this district to reduce the wages of seamen from 
£4 10s. to £4 per month ; but, though in some cases crews have 
been found who accepted the reduced rate, the general body of 
men strongly protest, and several vessels have been delayed in 
consequence. The severe weather this week and last has further 
curtailed operations at the shipyards, and the joiners’ strike, now 
in its eleventh week, is further hampering business. The ship- 
yard joiners are determined to have their wages regulated by 
the rates paid in the house-building trades, and funds from the 
latter are forthcoming to keep the men idle until the employers 
withdraw the notice of reduction. There is some expectation that 
the house joiners will have their wages reduced ; indeed, the 
masters are considering the question. 

For the first time since 1898 an alteration of the wages of the 
men employed in the engineering industries of this district has 
been proposed, The masters claim 5 per cent. off piece work, and 
proportionate reductions in time rates, but the men, like the 
joiners, refuse to snbmit to any reduction, alleging that the state 
of trade is not so bad as is represented by the employers. The 
men’s representatives had a conference with the engineering 
employers at Newcastle on Monday, but it practically came to 
naught. The men would not agree to any reduction at all, and 
nothing but a total withdrawal of the employers’ claim would 
satisfy them—they would not make any counter proposals at all. 
The employers could not see their way to make any modifica- 
tion in their claim, and certainly could not withdraw it altogether. 
The representatives will, therefore, again take a vote as to whether 
the reduction shall be accepted or not, and a further conference 
will be held. The steam engine makers have also had notice for a 
reduction of 2s. per week on the wages of men earning 30s. and 
upwards per week, and their delegates have also discussed the 
matter with the employers. 

At Sir Theodore Fry and Co.’s Risecar railway mills, Darling- 
ton, the works have been stopped by a strike of the puddlers, 
who have taken the law into their own hands, instead of sub- 
mitting the dispute to the Board of Conciliation and Arbitration. 
That the men are in the wrong cannot be disputed, and this has 
been pointed out to them by the operative secretary of the board. 
The question in dispute relates fo the payment of level-hand 
money. The firm gave notice that they would discontinue paying 
this. It has been abolished at nearly every other finished iron 
establishment in the district. According to the arrangement 
which has been in force for many years, it is the duty of the fore- 
hand puddler to find his own underhand. If he cannot do that, 
the firm may find him one ; but if there are no underhands forth- 
coming, the firm, if they desire the furnace to be kept in opera- 
tion, may employ two forehand puddlers at it, and for working 
level-hand they are paid an extra ld. per heat each, or 6d. each 
per shift. Itis entirely in the option of the firm whether they 
keep the furnace going with the men working level-hand. It 
means an extra charge of lls. per furnace per week. If the men 
choose to work level-hand without being asked, that is their look- 
out. Their association will not support them while on strike. 

The death took place a few days ago of Mr. Henry Cochrane at 
the age of seventy-four years. He was among the pioneers of the 
North of England pig iron trade. Coming from Staffordshire in 
1854, he joined the late Mr. George Wythes, the well-known rail- 
way contractor, in establishing the Middleton Ironworks, near 
Darlington, for the manufacture of Cleveland pig iron. They also 
opened out the Stanghow ironstone mines and a colliery. Mr. 
Cochrane was afterwards in partnership with Mr. Edmund Grove, 
and as Cochrane, Grove and Co. they opened a pipe foundry at 
Cargo Fleet, Middlesbrough. Latterly this concern has been taken 
over by Messrs. Cochrane and Co., of the Ormesby Ironworks, 
Middlesbrough. Mr. Cochrane, a few years ago, retired from 
business, and for some time lived at Loftus, in Cleveland. 

At the West Hartlepool steel works of the South Durham Steel 
and Iron Company on Tuesday the large fly-wheel in one of the 
mills burst, wrecking the building, and seriously injuring seven 
men. Pieces of the wheel were found 200 yards away. 

Mr. Hugh Bell, Middlesbrough, has been elected to a seat on the 
board of the North-Eastern Railway Company, rendered vacant by 
the resignation of Sir Joseph W. Pease, Bart., M.P. Sir Lowthian 
Bell, Bart., the vice-chairman of the company, is the father of the 
newly-elected director, who is intimately connected with the pig 
iron trade of this district. 

For the benefit of the workmen employed at Messrs. Robert 
Stephenson and Co.’s new locomotive works at Springfield, Dar- 
lington, the firm have erected a large dining hall, the whole scheme 
being a duplicate of what has been done at the locomotive works at 
Springburn, Glasgow. The hall will accommodate 260 persons. 
Meals are supplied at very low rates. 

The coal trade continues very active, and there isa brisk demand 
from the United States, with the probability that it will increase 
now that the duty is to be taken off by the American Legislature. 
Heavy orders are on the books of colliery proprietors, who are 
getting for contracts quite as good prices as ruled last year, and in 
some cases contracts are received at increased rates, especially for 
coking coal. But steam coal is firm at 11s. 3d. per ton, seconds at 
10s. 6d., and smalls at 5s. 6d., while best gas coals realise 10s., all 
f.o.b. Coke is tending upwards in price, and is scarcer, as less is 
made, for it has become more profitable to séll the coal rather than 
convert it into coke, even though 16s. per ton will be given for 
medium quality coke delivered at the Teesside furnaces, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THe meeting of coalowners and colliers’ representatives, held 
in Cardiff last week, ended, like the preceding ones, without a 
definite conclusion, and called forth the comment of a member 
that the discussion might go on formonths, This, however, is not 
likely, seeing the graveness there is fora settlement. One of the 
coalowners, speaking about the conference, expressed his opinion 
—and it is one that is shared by others—that the discussion class 
is too unwieldy. ‘‘Half a dozen of us,” he said, ‘“‘chosen from 
the body, would be more likely to bring things toa point. Now 
everyone must have his say, and the dispute is interminable.” 
There are four questions in debate—the minimum and the maxi- 
mum wage, small coal and house coal for the colliers. With respect 
to the last, coalowners are aware that under the old arrangements, 
as soon as colliers find that the cold weather has abated, they 
sel] a portion of their allowance—sometimes every other load—for 
a less sum than ordinary quotations, and thus come into competi- 
tion with the local coal merchants. 

Welsh colliers are now discussing an authentic statement by a 
trustworthy native of Aberdare, now in Rhodesia, with regard to 
the great coalfield there, which is to come some day into rivalry 
with that of Wales. He writes, that the coalfield ‘‘lies 200 miles 
north of Bulawayo, and south of Victoria Falls, It is 10ft. thick 


30ft. from the surface, and believed to 


in the vein, and onl 
miles, and in quality approaches the Welsh 


extend 400 miles by ¢ 
coal,” 

It was stated on ’Change, Cardiff, this week that Messrs. Morgan, 
Wakeley and Co, had secured the order for 30,000 tons steam coal 
for the Nord Railway Company, which carries the French mails 
between Calais and Dover. Price not given. 

Coal for America and the West Indies continues to engage at‘en- 
tion, the former in particular at Swansea and Carditf. The 
principal destinations from Swansea were Providence and Port- 
land, This week Cardiff sent large cargoes to Providence, one of 
7000 tons. The rebate of the tax promises to improve the demand 
for the States. 

Colliery enterprise for the spring may soon be expected to show 
initial movement. I note that a company has been formed to 
acquire the Duffryn Rhondda Company, and to sink two shafts 
in the Avan Valley, two miles north of Maesteg. The objective is 
an area of 1800 acres of steam coal. Colonel Wright, deputy 
chairman Port Talbot Railway and Dock Company, is one of the 
directors. The coal trade continues in a state of unrest. Coal 
quotations at Cardiff remain much about the same. The best that 
can be claimed for steam coals is that 14s. 3d. to 14s, 6d. are the 
ruling figures, being a shade better than last week. Forward 
business is hampered by the delay in settling the arrangements 
with {colliers. Best small is selling at 8s. 3d. to 8s. 6d. ; house 
coals a little more active, 16s. 6d. to 17s. Monmouthshire coals 
fairly steady. Bunkering coal, such as No. 2 Rhondda, selling at 
lls. 6d. to lls. 9d. The patent fuel difficulty at Swansea has been 
arranged, the men accepting a reduction of 5 per cent. The 
Dockers’ Union, it may be added, refused to sanction a strike. 
Anthracite is rather quiet. Cobbles principally in demand. 

A leading subject of comment on ’Change, Swansea, this week 
is the movement to form an anthracite trust. Old members recall 
the ‘abortive attempt about fifteen years ago initiated at West- 
minster. It would appear that great difficulties lie in the way. 
Interests are so conflicting, and a huge total would be required. 
Coalowners, from Swansea to Pembrokeshire, are fully alive to the 
future of anthracite when steam coal begins to get expensive for 
working ; and in some cases owners also work the coal, and would 
expect more compensation than if they paid simply royalties to 
landlord. 1t would be only possible to succeed, 1 imagine, by 
getting hold of a few properties at first, and then gradually adding. 

On ’Change Cardiff this week the spirited policy of THE ENGINEER 
in promoting industrial developments by sending a special corre- 
spondent to South Africa, was disc by individual members, 
but, for the present, the over-riding influences of coal put every- 
thing else into the shade. This week merchants are asking for 
steamers to carry coal to Mare Island, California, and also to 
Honolulu. The freight market for the Bay, which has been ina 
wretched state, shows signs of improvement, and there is a firm 
demand for tonnage for the Mediterranean. A member was 
inclined to think that freights will still improve. For shipowners 
this will be an excellent thing, as many of them are losing by 
running their steamers at the low prices ruling lately. 

I referred lately to the fact that exporters to Wales of foreign 
iron and steel are now giving greater variety to their shipments. 
Last week, for example, Holland and Belgium sent to Swansea 
790 tons ‘‘general,” 1050 tons of pig iron, 500 tons scrap steel, 
and 300 tons steel blooms. With the exception of rail shipments 
to India, and a few consignments to home railways, the principal 
iron and steel works have not been fully oceupied. At Dowlais 
there has been some slackness. So at Port Talbot steel works, 
which were idle Monday. In the Swansea Valley there were as 
many as eight mills less in operation than in the preceding week, 
and tin-plate manufacturers continue to urge the expediency of the 
stop-week as a remedial course if prices are to be maintained. The 
Swansea Hematite Company continue busy with bars, and local bars 
are in good favour notwithstanding cheaper imports of foreign. 
Black plates are in demand from £9 2s, 6d. per ton. Shipments of 
tin-plates, chiefly on account of the weather, were as low as 36,000 
boxes, compared with 60,000 received from works, and manufac- 
turers point to the stocks of 160,000 boxes as a proof that supplies 
are too much in excess of demand. A similar condition obtains in 
the Llanelly district, but generally work is brisk in that quarter, 
and additions to existing steel works are in contemplation. 

Pig iron is coming in freely to Welsh ports from Grimsby, 
Middlesbrough, and Harrington. Prices slightly lower, but hema- 
tite is better. On’Change, Swansea, mid-week it was reported that 
more inquiries were in the market for finished iron and steel, and 
that orders held back had now been booked. Steel scrap is in 
demand. 

Tin-plates advanced 3d. per box. Block tin advances are 
expected to compel demand for higher price. Iron and steel 
quotations remain; ordinary tin plates are at 12s. 3d. to 12s. 6d., 
and best Siemens 12s. 6d. to 12s. 9d.; ternes up to 25s., charcoals 
to 13s. 6d. 

Welsh parliamentary Bills have passed Standing Orders. These 
are the Welsh Valleys, Monmouthshire Sewerage—a most impor- 
tant measure—the Fishguard and Rosslau railways, and the Cardiff 
Bill (Railway). The estimated cost of the last-named undertaking 
is given at £83,362 6s. 1d. 

An interesting case, in which a Swansea dry dock company was 
interested, was decided in King’s Bench Division on Tuesday 
before Mr, Justice Kennedy. The Mancunian Ship Company, 
Liverpool, claimed damages against the dock company in conse- 
quence of the breakdown of a crank shaft, which it was alleged 
had been badly fitted by the dock company to the steamship 
Alcester. His lordship said that there was no doubt that the 
plaintiffs, and the firm which made the shaft, were of good posi- 
tion and reputation. There was a conflict of evidence as to 
whether the breaking down of the shaft was due to a want of 
proper care and skill in the fitting of the web to the shaft, or 
whether, on the other hand, it was due to an accident caused by 
stress of weather, or to the improper design of the web in not 
being sufficiently strong for the shaft. Reviewing the evidence, 
he decided in favour of the defendant shipowners. Judgment for 
plaintiffs for the amount of their claim, less the various sums 
counter-claimed by defendants. Defendants to have costs of the 
action. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


ACTIVITY in some branches of the iron industry has been a 
little more mart: 3 this week than last. In Silesia the tone of the 
market was tolerably firm, and demand for some articles has 
shown a tendency to improve. Pig iron is in fairly regular 
request, and the a of the rolling mills has been moder- 
ately good. Slowly, but regularly, the orders for spring require- 
ments are being given out, and there was consequently a little 
more life stirring in the plate and girder trade. 

Also from Rheinland-Westphalia a slightly improving tone 
is reported to have been felt in the iron and steel indus- 
tries, the lowered prices for bars having, it appears, 
induced dealers to purchase a little more freely. A regular 
demand was coming in for pig iron, and for billets and blooms, 
too, and consumption all round seems to te slightly increasing. 
The position of the iron market has been dull for so long, and 
purchases generally have been so extremely limited for many 
months, that even the slightest turn in an upward direction is 
noticed with pleasure, and not unfrequently causes the optimists 
to consider a revival near at hand. “On the whole, however, very 


few only expect a general improvement to take place in the im- 
mediate future, the opinion prevailing that this year will be in 
most respects as dull and unfavourable as the last. 

Between the Turkish Commission for Military Equipment and 
the representatives of the German arms and ammunition shops a 
contract has been signed, on the 11th inst., regarding the supply 





of 200,000 Mauser rifles, 





On the 4th inst. the wire-nail shops and joiners’ shops of the 
‘‘ Dortmund Union” have been destroyed by fire ; of 130 Wire-naj] 
machines only a few could be saved. 

The Rhenish- Westphalian billet consumers have now turned to 
the Prussian Minister of Commerce with their complaint against 
the Billet Convention, their request for reductions in prices 
addressed to the billet makers, having met with no reply, Th; 
Minister of Commerce is now expecting a further supply in statisti, 
notes and written propositions referring to the matter. he trade 
in coal and coke is satisfactory ; both in Silesia and in Rheinland. 
Westphalia house-coal is in vigorous demand, owing to the s 
frosts we have had recently, Exports from Rheinland-Westphalig 
are chiefly going to the Dutch ports. The position of prices is firm 
and not likely to alter for some time to come. : 

The Austro-Hungarian iron market is very much as last reported 
all branches being more or less in a depressed state. ; 

An agreement concerning the quantities of iron and steel to be 
exported to Roumania, Bulgaria, and Servia, has been for some 

ears existing between the Rima-Muranyer and the Wittkowity 

iron companies, and the Upper-Silesian iron works.  Sectiona] 
iron and plates are the chief articles of export to the Balkan 
distric's, and, as the Austro-Hungarian and German competitors 
met in these districts, the quantities to be exported by both 
parties had been fixed. On the Ist inst. the agreement above 
referred to has been prolonged for another year. 

Business transactions on the French iron market continued to 
be of the smallest kind, and quotations have been rather weakly 
maintained. Merchant iron, common quality, stands on 16f. p,t,, 
and for best sorts 17 f. p.t. is quoted. 

Very different accounts are given of the French coal market, 
where consumption is so extensive that it can hardly be covered, 
although output is very heavy. There is naturally much firmness 
shown in quotations, 

Foreign demand has been good during the week, and has caused 
the tone of the Belgian iron market to become firmer, and prices 
have been moving upwards in most departments. The Belgian 
girder mills are reported to have secured some heavy contracts, 
and in steel rails demand has been decidedly brisk ; however, the 
old price of 110f. p.t., f.o.b. Antwerp, is still quoted. 

The market for coal and coke is very firm in Belgium. The 
scarcity in coal for coke-making prevents an increase in the ontput 
of coke, which further tends to stiffen quotations. 


1 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market remains about the same, still rather a scarcity 
of ready tonnage. House coal for shipment is quiet. Owing to 
rough weather vessels are scarce. The quantity of coal shipped 
for the week ending January 17th was 70,374 tons :—Foreign, 
56,874 tons ; coastwise, 13,500 tons. Imports for the week ending 
January 20th:—Iron ore, 2,000 tons; manganese, 4270 tons; 
steel bars, billets, &c., 5417 tons; scrap, 100 tons ; pig iron, 1070 tons; 
sulphur, 678 tons; pitwood, 1260 loads. 

Coal :—Best steam, 12s, 9d. to 13s.; seconds, 12s. to 12s, 3d.; 
house coal, best, 16s.; dock screenings, 8s.; colliery small, 
7s. 3d. to7s. 6d. Pigiron: Scotch warrants, 53s. 8d.; hematite 
warrants, 58s. i, f.o.b, Cumberland prompt ; Middlesbrough, 
No. 3, 47s. 5d. Iron ore: Rubio, 14s. 9d. to 15s.; Tafna, 15s. 6d, 
Steel: Rails, heavy sections, £5 10s.; light ditto, £6 10s. f.0.b.; 
Bessemer steel tin-plate bars, £4 10s.; Siemens steel tin-plate bars, 
£4 12s. 6d.; all delivered in the district cash. Tin-plates: Besse. 
mer steel coke, 12s. 3d. to 12s. 6d.; Siemens—coke finish—12s, 6d, 
to 12s, 9d. Pitwood: 17s. 9d. ex ship. London Exchange 
telegrams: Copper, £53; Straits tin, £129 2s. 6d. to £129 ds, 
Freights firmer. 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Messrs. Royce, Limited, inform us that they have appointed 
Mr. 8. H. Casson, the late head of their installation department, 
district representative for Scotland. His address is 1, Partick Hill- 
road, Partick, near Glasgow. 

Messrs. C. A, Parsons AND Co., engineers, Newcastle-upon- 
Tyne, have been successful in securing an order from Messrs, John 
Pullar and Sons, dye works, Perth, for one 200-kilowatt steam 
turbine dynamo, 105-125 volts, and also have received an order for 
one 200-kilowatt steam turbine dynamo, 480 volts, from Messrs. 
Keep Bros. and Co., of Birmingham, for Western Australia. 

THE Power Gas Corporation, Limited, has secured a contract for 
a Mond gas installation for Messrs. J. and H. Robinson, Limited, 
Deptford Flour Mills, Greenwich. The plant will be capable of 

roducing 1000 horse-power with gas engines, contract for which 
x been secured by Messrs, Mather and Platt, on behalf of the 
Kérting Company. 

Kerr, Stuart AND Co., California Works, Stoke-on-Trent, 
inform us that the Interoceanic Railway of Mexico have placed 
with them a contract for five large ‘* Consolidation’ locomotives 
and tenders. These are purely American engines, with bar frames, 
and the order has been secured in competition with most of the 
locomotive builders of this country and America. We believe we 
are right in saying that these engines will be the first running 
on the Interoceanic Railway of Mexico which have been built in 
England. 








CATALOGUES, 





Hersert Morris anv Bastyet, Limited, Loughborough.—List 
of 483 overhead travelling cranes in stock. 

NiLes-BEMENT-PonD Company, New York.—Miniature cata- 
logue illustrating a few of the standard types of American 
machine tools built at these works. 

Hart AccuMULATOR Company, Limited, Stratford, London.— 
New illustrated price-list. It is a neatly-produced book, and the 
weights and dimensions have been brought up to date. 

JoHN ABBOTT AND Co., Limited, Park Works, Gateshead.—Now 
constructional catalogue, intended for the use of architects, eng! 
neers, and surveyors, The book is nicely got up and is of more than 
ordinary interest, 

JOsEPH WRIGHT AND Co., Neptune Works, Tipton.—Section 2. 
Catalogue of chains and chain cables, slings, hooks, mooring gear, 
anchors, and forgings, and engineering department list of feed 
heaters, softening tanks, steam separators, condensers, &c. 

Butt’s METAL AND MELLOID Company, Limited, Yoker, near 
Glasgow. Amongst a large amount of information contained in 
this catalogue we note on e 8 a list of vessels fitted with Bull's 
metal propellers. The list shows the increase of speed which has 
en in the’replacing of other propellers by those made by this 

rm, 
GENERAL Execrric Company (1900), Limited, Queen Victoria- 
street. Circular No. 0-1015 dealing with portable accumulators, 
hand lamps, and electrical accessories for motor cars. _ Particular 
attention is called to the charging apparatus for portable batteries 
which would appear to be much needed. From the same company 
we have also received the new Robertson lamp list No. 8.1020. 








Tux town of Bilbao is now lighted by steam-generated 
electricity, the mean rate charged bei tas 60 ¢. (23-) 





ng 3 pese 
per month per lamp of 10 candles per night, 
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THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal 
of Patents,” 


Application for Letters Patent. 








ta@ When inventions bave been “ communicated " the 
name and address of the communicating party are 
printed in italics. 
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422. Srrget GULLEYs, R, Ewing, London, 

493. TaeaTment of Wast@ Pickux Liquor, H. W. 
Hemingway, London. 

424. Porato PLayrer, W. Richardson, London. 

425, Licatsine Arresters, H, H. Lake.—(Hall Signal 
Company, United States.) 

426. Rotter for TyPEWRITING Macuings, F. W. Mer- 
cer, Paris. : 

427. Packtna Tos cco, E. Bickersteth, London. 

498. Waisky Borries, E. Illy and E. Buchholtz, 
London. 

499. Manuracrurg of Textite Fipres, L, A. Garchey 
and lL. Pabion, London. 

430. Boor Taxs, R, G. Marlow, London. 

431. PLoveus, W. Isaac, London. 

432. Stanp for Motor Bicyo.es, M. Gnapp, London. 

433. ComposiT® Mera Topss, A. C. Vouret, London. 

434. Permanent Way of Rattways, L. P. Winby, 
London. 

435. Mecuanism for Stgerina Motors, M. H. Smith, 
London. 

436. Extaactine Juice from Fauit, O, J.Godfrey and 
C. W. Thompson, London, 

437. INreRNaL Compustion Enoings, H. 8. Chapman 
and A. D. Jarvis, London. 

428. Derectinc Atremets to Opgn Doors, O. Steuer, 
London. 

439. Vacves, E T. Cheer, W. Tees, and H. Ireland, 
London. 

440. Couergrs, A. Muirhead, Loud on. 

441. Waistainp, A 8. E, Agar, Lond on. 

442. Hypsauttc TaansMiwion Mecuanism, J. W. 
Hall, London. 

443. Carrie for Usk on Overugap Ruts, Sir W. G. 
Armstrong, Whitworth and Co., Limited, and L. 
Newitt, London, 

444. Dygine Device, R. Holliday and Sons, Limited, 
and J. Cooper, London. 

445, Rarcway Ralzs, A. M. Clark.—(@. A. Case, United 
States.) 

446. Cass for Prorecrinc Smat Goops, J. Niemeyer, 


London. 

447. Apparatus for Makino Cuatns, J. Holloway, 
London. 

448. Harr-prns, G. E. Cooper, London. 

449. Propucine ILLUMINATING Errects, O. Junghans, 
London. 

450. Lear Turners, M. A. Charters, London. 

451. Brake, A. J. Canu, London. 

452. Paactisine the Game of Gotr, W. A. Morgan, 
London. 

453. Motive Powgr Apparatus, W. 8S. Simpson, 
London. 

+ eee CaTarruaL Comptaints, R. Schneider, 
#ndon,. 

455. Conrrot of Motors, E. J. Javaux and A. M. L. 
Barbou, London. 

456, Kwzaprmno Macuinegs for Expiosives, Kynoch, 
Limited, and T. J. Ashley, London. 

457. Maxine Expe.osives, Kynoch, Limited, and A. T. 
Cocking, London. 

458. Fastgnina the Soigs of Boots, W. Gidrtz, 
London. 

“ Ececrrictry Meters, R. J. J. Swan, Barking, 
a5eX. 

460. Makino a Butron Atracgment, W. Ashton, 
London, 
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461. Raistna Seats of Music Sroors, 8. Marsden, 
Leeds. 

462. Back-pREssurg and Arr Lusricator, J. H. 
Stubley, St. Helens. 

463. SuroicaL OrgraTina TaBies, P, 8. Tasker, 
London. 

464. Coxe Saoots, R. Dempster and Sons, Limited, 
and J. W. Broadhead, Halifax. 

m%. aes Revo.tvine Brusa, F. McNamee, 
Jublin. 

466. Treatina Oags, J. W. Worsey and E. Hoal, 
Liverpool. 

467. Extractixe Om from Sseps, T. MacDonald, 


Hull, 

468. Device for Use in Liontina Fires, H. Marshall, 

ul, 

469. Vassets for Contatnine Provisions, W. E. W. 
Cates and The Vacuum Tin Syndicate, Limited, 
Bristol. 

470. Asuains, R. H. Quine, Manchester. 

7 Hext Paps for Boots, W. T. Bell, West Bridgford, 
Notts. 

472. Friction Ciutcuss for Bicycres, A. W. Wall, 
Coventry. 

473. Drivinc Gears for Avtocars, J. Ridley and The 
Ridley Autocar Company, Limited, Coveutry. 

474. Autocars, J. Ridley and The Ridley Autocar 
Company, Limited, Coventry. 

475, Motor Cycies, A. W. Wall, Coventry. 

476, Tugs for Pagssure Gavaes, Schiiffer and Buden- 
berg, Limited.—(Schiiger and Budenberg, @. m. b. H., 
Germany.) 

77. VAPOURISING ARRANGEMENT for Motors, F. W. 

_ Lanchester, Birmingham. 

478, Gas Exoixes, F. W. Lanchester, Birmingham. 

479. Hee Traps for Boots, C. H. Wilkinson, 
Huddersfield. 

480, Stoves, A. K. Porter, Willenhall, Staffs. 

481, Packiya Rinos for Pistons, J. Deam, Eccles, 
Lancashire. 

482. Hyprautic DentaL Swacer, M. F. Thomson, 
Dublin, 

oF, Sore, Cock for Gas, F. Bode, Leck, Stafford- 
shire, 

484. SHUTTLE-CHANGING MgcHANIsM, F. W. Hirst, 
W. 8. Page, J. Rortron, and J. Irving, Manchester. 
485. SrRENGTHENING the Muscies of the Hanp, J. E. 
nae and G. Merryfield, Alvechurch, near Birming- 

nam, 

486, Hypravtic Enatgs, A. Patterson, Bristol. 

487, SLIDE Rouxes, W. H. Glaser, Bradford. 

488. F{RE-EXTINGUISHING APPLIANCE, W. A. Marshall, 
Bradford. 

489. PNgumatic Suspension WHEELS, P. Weir, Bristol. 

490, Borrie Packine Cass, P. 8S, Brown, Glasgow. 

491. Srgerine Gear for Surps, J. Roberts, Liverpool. 

492. Dust Exctuper, T. W. Jenkins, Merthyr 
Tydvil, 

493, Automatic Mercury Vacuum Pume,S. R. Mi 
Shethekn umr,S. R. Milner, 

494. TRANSPORTING Guns, A. Reichwald.—(F. Krupp, 
Germany.) 

495, Treatment of Stacs atid Orgs, H. R. Angel, 
London, 

496, Dryina Yarn, W. E. Wood and H. Heald, 
Accrington. 

497. Capstans, A. Elliott and Elliott and Garrood, 
Limited, London. 

498. Water Puririgrs, G, M. Davidson, London. 

499, Quoirts, A. 8. Mullord, London. 

500, SMOKE - CONSUMING Apparatus, A. Roubleff, 

; London. 

£01. APPARATUS for MAKING Coxr, A. Custodis, 
London, 

502, Szourine SHoxs to Horses’ Fest, G. A. Bedford, 
London, 


01 

503. — Fasteninas, C. BE. Long and J. C. Irvine, 

504. Carzon Brusnes for ELECTRIC Macarnss, W. R. 
Lake.—(La Société Anonyme Le Carbon, France.) 












505. VARIABLE-SPEED Drivinc Gear, J. McL. Bloom, 
London, 

506, FuL.ina or Squerzina Rouuers, W. and F. Maue, 
London. 

5.7. Vastiuators, R. D. Waddell, London, 

508. Veutcies, G. Taylor, London, 

509 Stopprnc AUTOMATICALLY Rovinc Frags, A. G. 
Brookes.—(7. Bentley, United States.) 

510. Puttgy Biocgs, B. J. B, Mills.—(F. Nuszbaumer, 

rance.) 

511. Brake, F. Ducenne, London. 

512. Mixina Mrngrats, The Morgan Crucible Com- 
pany, Limited, and C. W. Spiers, London. 

513, CicaR Hoiper and Topacco Pirr, E. Barron, 
London. 

514. Apparatcos for ArriviciaL Liaut, J, Reid, 
London. 

515. Pneumatic Apparatus, M. 8. Jacomb-Hood, 

mdon, 

516. InstruMENTs for Ptayinc Oraaxs, J. H. Daw, 
Liverpool. 

517. Evecrric Lamps for Mixers, J. Naylor, Liver- 


pool, 

518. Back Geartna for Motors, 8. C. Davidson, 

ndon, 

519. Manuracrorina Sucpnuric Acip, A. L. Stinville, 
London. 

520. Stapies, W. H. Morehouse, London. 

521, CaLcuLaTinG Macaings, W. Schooling, London. 

522. H&RMETICALLY SeaLina Tin Cans, J. Gersant, 
London. 

523. WasHING PHotoaraiuic PLates, A. P. Monger, 
London. 

524. Device for Orgstnc Hincep Doors, T. Jones, 
London. 

525. Evecrrica. Contact Breakers, G. 
London. 

526. ExpLosion Enaines, E. Field and E. J. Hunter, 
London. 

527. Daivina Gear, A. F. Spooner.—(La Société Gregoire 
et Cie , France.) 

528. Mgasurine and Recorpisa Spezp, A. Parr, 
London. 

529. Cyc_e Baakr, J, Foras, London. 

530. Covers of Gas Puririgss, R. J. 
London. 

531. Tagatinc Propvucts, J. Y. Juhnson —(A. Foelsing, 
Germany.) 

532. Foa SIiGgNaLLina, W. 
shire. 

533. CenrairccoaL Pompinc Apparatus, C. H. Jaeger, 
London. 

534. Faciiitatina the Dayine of Gloves, E. L. White, 
London. 

535. Mai Carts, A Scofield and Boys and Spurge, 
London. 

536. Maxine Coxe in Revort Ovens, J. F. Wilcox, 
London. 

587. Toy, H. Meerza, London. 

588. Gamg, H. Meerza, London. 

539. Jormninc Evecrric Leaps, C. D. Abel.—(@. Sienens 
and Co., Germany.) 

540. Manuracrore of Purrumges, A. G. Bloxam.— 
(Fabrique de Produits de Chimie Organique de Laire, 

‘rance.) 

541. Repropccinc AvupinLe Siegyars, V. Poulsen, 
London. 

542. Roastine Corrs, 0. Imray.—(G. C. Lester and C. 
W. A. Moeyling, United States.) 

543. Makino PaRa-PARA!-DIAMIDOACIDYLDIPHENYLA- 
mings, O. Imray.—( Farbwerke vormals Meister, Lucius, 
and Briining, Germany.) 

544. Cigar Currers, E. Kohler and J. Barber, London. 

545. Manuracturine Corrge Sonstiturtss, E. Hellmig, 
London. 

546. Mgans of Szcurtne Busxs to Corsxrs, R. Scales, 
London, 

547. Drivina Mecnantism, J. R. Vellacott and R. A. 
Cordner, London. 





Bowron, 


Milbourre, 


H. Jones, Stone, £tsffurd- 
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548. Secr-active Movine Grate, D. Miller, Ludwigs- 
hafen-on-Rhine, Germany. 

549. Furt, D. F. Alexander, Bristol. 

550. RoTARY-MOTION TRANSMISSION Device, R. B. 
Helliwell, Liverpool. 

551. Cycies, W. W. Orgill, Birmingham 

552. Ecectro.ysis, J. Birtwisle, Manchester. 

553. MEASUREMENT INSTRUMENTS, G. H. Lord, Middles- 
brough-on-Tees. 

554. CoLLenpeR, A. Taylor, jun., T. H. Kingseote, and 
E. Lees, Manchester. 

555. Exetosive Encines, H. Steer, Sheffield. 

556. Watcu Guarp, P. and F. Bull, Birmingham. 

557. Dracogr for Latugs, A. Hitchon, Accrington. 

IncaNDESCENT Gas Burners, R. and J. H. Wood, 

Manchester. 

559. ‘‘Pura” Drivxtine Fountain, W. R. Warwick, 
Birkenhead. 

560. Enotes, P. L. Renouf and E. B. Tillam, Erdington. 

561. SELF-o1LING SrgaM Brick Press, Mackies, Limited, 
Reading, Berks. 

562. Exvetorgs, H. Stockwell and E. Payant, Man- 
chester, 

563, ADJUSTABLE Limit Gavors, T. Humpage, Bristol. 

564. Trouser StretcuEr, U.and A. Holborow, and A. 

uice, Dudbridge, near Stroud, Glos. 

565. TyrEwRITING Macuines, J. Dunwoodie, Grahams- 
hill, Airdrie. 

566. O11. Moror Enotnss, F. W. Lanchester, Sparkbrook, 
Birmingham. 

567. WaTER-cLOsETS, J. Marshall, Stockton-on-Tees. 

568. Cowts for VenTILaTtor Swarts, W. Southwell, 
Keighley. 

569. Macnetic Separators for Ores, J. T. Dawes, 
Liverpool. 

570. Looms for Weavine, J.T, Walker, Manchester. 

571. ILLUMINATING ADVERTISEMENTS, E. R. Royston.— 
(A. Kneisel, Germany.) 

572. Fornaces for Borninc Reross, H. Heenan and 
H. N. Leask, Manchester. 

578. Puoroorapnic Exposure Suuttrers, C. Howell 
and G. L. Moore, Birmingham. 

574. Brxpinc Books, R. Pearson, London. 

575. Inpoor Gotr, J. Mullineux, Portobello, N.B. 

576. MANUFACTURE of ORNAMENTAL TuBING, T. F. Ash, 
Birmingham. 

577. Mou.pine Corrs, J. E. Burkill and W. Sunderland, 
Halifax. 

578. INCANDESCENT Extectric Lamps, L. O. Fuller, 
London. 

579. Game, D. C. McNaught, London. 

580. Fire ALaruM, P. M. Bates, London. 

581. Roturr Buinps, G. Wilkes, London. 

582. AccumutatTors, F. Lauer, London. 

583. AUTOMATIC SPRINKLERS, C. F. Mendham, 
London, 

584. Recorps for GramapHongs, E. Belshaw, London. 

585. Motor Veutcies, W. G. Windham, London. 

586. INTERNAL ComBusTION Enarngs, A. R. Sennett, 
London, 

587. Taste Tennis Scorina Diat, R. F. Morgan, 
London. 

588. AppLiANce for Mi-kine Ania ts, E. E. Kelsey, 
London, 

589. Revotvine SHow Casz, F. E. Hine, London. 

590. Asnpans for Domestic Firx-piaces, J. M. Tees, 
London, 

591. Fastentne for Caszment Winpows, C. Rosenheim, 
London. 

592. MxcHaAnism for Ratstna Prr Caaks, D. Davies, 
London. 

593. Covertina Device for Rattway Wagons, W. 
Chapman, London. 
594. Ewarng for AGRICULTURAL Porposss, G. Simons, 

London. 
595. Lamps, F C. Moore, London. 
596. Mxrat Cream for Potispixc Merats, A. A, 








Savage, London. 
597. —* R&cEPTACLEs with Fiurp, C. H. Rounds, 
do: 


mn. 
598, SmokE-curine Cowt, J. Borgars, jun., London, 





599, Ecvectric Apparatus for ALarM SIGNALLtNa, F. 
Harvey, London. 

600. Trusses, J. Weibler, London. 

601, Cartripog Apaprer, H. Munckton and W. 
Williams, Basingstoke. 

€02. INCANDESCENT Lamps, R. E. Walther, London. 

603. Ripazp Door-mat, E. H. Millard, London. 

604. ToorH Powpker, J. F. Child, London. 

mh, Bonaes Pomps, J. F. Child and W. MacAllister, 


€06, Manuracture of Srezy, G. F. Maitin, London. 

607. Stegrinc Grae for Morors, &c., L. Renault, 
London. 

608. Locks for Doors, T. F. Shepherd, London. 

609. INcANDESCENT Bopigs for Gas Liautino, T. Peters, 
London. 

610. Gassinc Macuings, H. B. Arundel and J. Higgin- 
son, jun., London, 

611. Stegrina Motors, A. W. Brightmore and R. W. 
H. Bailey, London. 

612. Gassinc Macuines, H. B. Arundel and J. 
Higginson, jun., London. 

613. PaorocrapH Printinc Frames, A. E. Marriott, 
London, 

614. Lusricatinc Device for Motors, L. Renault, 

mdon. 

615. Construction of Fitter Beps, E. R. Candy, 
London. 

616. IssEcT-PROOF M&TAL-LINED Cast, W. J. Lovelace, 
London. 

617. Castine of Meta.ic Incorts, C. VY. Burton and W. 
J. Hartley, London. 

618. TsLepHonge Reckiver Ear Pieces, J. Ferguson 
and W. H. Flood, London. 

619. Morors, H. H. Young, London. 

620. Sister Hooks, G. de Holden-Stone, London, 

621. Gas Burners, G. A. Brachhausen, London. 

622. Type-sETTING Macnines, The Pulsometer Engi- 
neering Company, Limited, and G. E. Kenney, 
London. 

628. HuLiine or SHELiine of Cergats, C. C. Ziger, 
London. 

624. Gamx, J. M. and J. G. Miegley, London. 

625. CosTROLLING Diz: TRIBUIING VaLvgs, A. 
London. 

626 Macaine for Dustinc Tin Prates, T. Gibbins, 
London. 

627 Cat. Hes for Cameras, W. F. and F. E. Butcher, 
London. 

628. Fo_pinc PuHoToGRAPHIc C-meRas, M. 


Ezintd, 


Niéll, 


ndon. 
629. Mixture of Hyprocarpox and Arr, L. W. Stanley, 
Liverpool. 
620. Hus Spzep Grar, J. Fagan, London. 
631. Tins of Waexts for Rosp Venicuxs, G. 8. Ogilvie, 


ndon. 

632. Fi existe Meratiic Topine, W. H. K. Bowley, 

ndon. 

683. ManuracturE of Monoszo Dyzsturrs for Woot, 
O. Imray.—(Farbicerke vormals Meister, Lucius, and 
Briining, Germany ) 

634. BepstEaD Mount, C. E. Parr and Mounts, Limited, 
Birmingham. 
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635. Dravast Propucer for Firs, 
Hebburn-on-Tyne. 

686. Cycigs, R. A. Cordner, London. 

637. Roap WATERING, F. P. Candy, Redhill. 

638. UmBRELLA Frames, T. Young, Birmingham. 

639. ComPRESSED Fruit Essencey, T. R. Evenden and 
8. W. Daw, Heathfield, Sussex. 

640. Isrensiryinc Gas, W. Evans and B. H. Buck, 
Manchester. 

641. Cieanina Cotton Fiprss, R. and J. Greenhalgh, 
Manchester. 

642. Rinos for Rinc Sprywino, G. Paley, Manchester. 

643. RemovaBLE Hegts for Boots, 8. Ecroyd, Man- 
chester. 

644. Morors, W. J. Turner and D. R. W. Hardman, 
Liverpool. 

645. Writers’ Appiiancr, H. 8. Martin, Liverpool. 

646. Dry Ootsipg Seat for Tramcars, A. E. Summers, 
Sheffield. 

647. Macutnery for DriLtine Porrosgs, A. Boyd, jun., 
Glasgow. 

648. Bgan Courrer, F. J. Hutchinson, Stockton-on- 
Tees. 

649 Trees for Veutcies, W. Rowbotham and W. A. 
Tant, Birmingham. 

650. Gas-HEATED Soiperina Iron, B. and E. 
Thomas and C. E. Mansfield, Manchester. 

651. Cagck Rincs of Bripizs, F. Bramwell, Man- 
chester. 

652. ComBinen Winpow Sasa, A. Nicolson, Edinburgh. 

653. Giove Sovergton Purse, W. H. Ellam, London. 

654. Evecrricay Foss, 8. W. Cuttriss, Leeds. 

655. TREATING SPENT BREWERS’ Grains, W. Wardle, 
Burton-on-Trent. 


G. Billam, 


656. Separatinc FioccuLent Martrer, M. Allen, 
Manchester. 

657. Raspinc the Sores of Boots, J. T. Tomlinson, 
Derby. 


658. PResERVING PERISHABLE Propucts, G. Pontin, 
Arundel, Sussex. 

659. Bearinos for Runyino Spry Digs, F. W. Lanchester, 
Birmingham. 

660. Motor Cyc.xs, J. Wheway. Coventry. 

661. InsuLaTiInc MareriaL, H. Markus and E. T. 
Whitelow, Manchester. 

662 Crematory Apparatus, F. Millward, Manchester. 

663. TRamway Porn1s, W. A. McKnight. Liverpool. 

664. CorruGcaTzp Steet Paes, A. and J. Main and 
Co., Limited.—(J. A. Main, India ) 

665. Cross-winDING YARNS, A. B. Mellor, Manchester. 

666. FaexepincG LAUNDRY Macuinges, W. A. Lees, 
Leeds. 

667. BACTERIOLOGICAL TREATMENT of SEwacGkR, R. Booth, 
Manchester. 

668. SuspenpEeRs for 
Coventry. 

669. E.ectricat Retays, H. Leitner and R. N. Lucas, 
Byfleet, Surrey. 

670. RecvLatirnc Dynamos, H. Leitner and R. N. 
Lucas, Byfleet, Surrey. 

671. Pirk Joints, H. Giinster, London. 

672. Brakes, J. D. Roots and The Roots Oil Motor 
and Motor Car, Limited, London. 

678. Cooxtne Sroves, H. Cole and A, E. Hancock, 
Birmipgham. 

674. Freep Apparatus for Carpinc EwvNornes, A. 
and R. Brearley and R. Clark, London. 

675. FasTentnc TrRavaLuine CasEs, E. C. Horner, 
London. 

676. Tires for E. E. Bill, 
London. 

677. Har Pons, E. Knight, London. 

678. Wixpows for Vernicie:, 8S. G. Whitehouse, 
London, 

679. Ain Compr 5 , London, 

680. Guipgs for Printino Prissgs, G. Wishart and W. 
Exell, London. 

681. Serum Containers, A. J. Boult.—(7. J. Lynch, 
United States ) 

682. CaRBURETTERS for INTERNAL COMBUSTION ENGINES, 

E. von Lengerke and T. W. Meanley, 
London. 

683. Etectric Switcues, Sicmens Brothers and Co, 
Limited.—(Sieaens and Halske Aktiengesellschaft, 
Germany.) 

684. Maxine Bricxs, W. H. Sandwith and D. Sharp, 
London. 

685. SELF-ADJUSTABLE WRENCHES, &e., A. Jayes, 
Londo 


Parcets, W. J. Spiers, 


Motor VEHICLES, 


Shedd 





n. 
686. Macutnes for Wir1nc CoRKED Bort iss, F. Graesser, 


Liverpool. 
687. TREATMENT of Crupgk CoTTonsEED O11, R. Hunt, 


on. 
688. Grips for Ropgs, D. Jonesand Wallace and Davies, 
Limited, Liverpool. 
689. Sprnnine Macutngs, KE. Pferdekiimper, Liverpool. 
a —v for Diceinc Potators, K. Ruth, 
ndon. 





691. Cooters for SutpHuric Acip, G. Kennedy, 
London. 

692. — Paper into Paintine Macuines, I. Hall, 

erlin. 

693. CanTRiIFUGAL Separators, M. Gtittner, London. 

694. FermEntine Tuns, L. Seyboth, London. 

695. Evectric Licutine of Trarys, H. Pieper and G. 
L’ Hoest, London. 

696. Bursers for IncaNDEgscent Licutixe, W. Edgar, 


n. 
697. Spinpies of Seisnixc Macurives, G. Bocciarelli, 


mdon. 

€98. Fastenines of Moutuprece Lips of Gas Retorts, 

W. H. Westwood, E. T. Wright, and W. W. 8. West- 
wood, London. 

€99. Carpinc Enorygs, J. and J. Brooks, Halifax. 

700. VARIABLE Spgep Gear, A. Johnston, Swansea. 

701. Dovuscie-actinc Brake, E. V. E. Louet, 

ndon. 

702. E.ectric Mgasurtine Instruments, the British 
Thomson-Houston Company, Limited, and F. 
Holden, London. 

703. EcectricSwitcuere, the British Thomson-Houston 
Company, Limited, E. M. Wedmore and A. 8, Cubitt, 
London, 

704. CementTATION of [Ron, B. J. M. Mills.—(J. Lecarme, 
France.) 

705. Prepartnc Hyproisep Psevporononr, H. H. 
Lake.—(Chuit Nae and Co., Switzerland.) 

” Wisvow Sash Fastener, J. Gordan, Birming- 
nam. 

707. Srgam Generators, T. Lowther, London. 

708. DistRisuTING Sanp, J. Holden and F. V. Russell, 
London. 

709. Coottnc Water for Expiosion Motors, Actien- 
gesellschaft, vormals, F. Martini and Co , Lendon. 
710. Removapte Heap for Boitixs, O. Palotai, 

London. 
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711. Tea Ketties, W. A. Tant, Birmingham. 

712. Taps for DxtiveRinc Ligtips, J. M. Paker, 
Birmingham. 

713. Va.ve Gear, W. Gadd and G. C. Kirgsbury, 
Manchester. A 

714. Sarsty Lance Lockrixe Jomt, T. Gardner, Hcrn- 
church, Essex. 

715. Transmission of Power and Motioy, J. Wakefield, 
Nottingham. 

716. Loom Weir utinc Mcrions, T. Airswerth, J, 
Anceiton, and H. Haworth, Halifax. 

717. Burrie Stoprsr, W. E. Bolton, Urmston, Lancs. 

718. Lecxinc Nots, A. H. Gibson, Leeds. 

719. VaRiaBLe GEARING fcr Motor Cycizs, F. Mitchell, 
London. 

720. Gamer of SKILL, C. J. Samways, Birmingham. 

721. Greetine Carns, J. Willis, Sheffield. 

722. Boat’s Rupper ArJustTMENT, R. H. Archibald, 
London. 

723. Proucu SHasss, A. Newlands, sen., A. Newlands, 
jun., and J. Morris, Linlithgow. 

724. Srtencers for Enaines, J. B. Dunlop and J. B, 
Dunlop, jun., Dublin. 

725. Opstroctine and RxauLatine Arr, E, Taylor, 
Blackburn. 

726. Tgapots, V. Hamilton, London. 

727. Furnace Firecratss, D. Cobb, Nottingham. 

728. Sorts and Hegis of Crocs, W. 8. Petty, 
Burnley. 

729. Tires for Motor Veuicixs, B. C. Sellers, Man- 
chester. 

730. SHACKLELESs Paptock, I. M. Loftus and A. A, 
Pidgeon, Wolverhampton. 

731. PortaBLe Rattway, W., J. A., and J. Gaunt, 
Leeds. 

732. Urmvats, M. James and 8. H. Adams, Scotswood- 
on-Tyne. 

733. SpecTacLe Framss, J. Rogers, Truro. 

784. Stoprers for Bortiss, P. D. Jackson, E. C. Evans, 
and J. Nicholas, Waterloo. 

735. ow for PREVENTING Srpg-suip, W. Rourke, 

mdon. 

736. Currer for Saapinc the Hees of Boots, 0. 
Robinson, Kettering. 

737. Apparatus for Disptayinc Biscuits, J. 8. R. 
Crawford and W. Crawford and Sons, Liverpool. 

738. Motors, A. A. V. Williams, London 

i Manvuracture of Cyanipss, B. Piffard, Brocken- 
hurst. 

740. Stream Wiwncu, C. A. Jackson, Leven, Fite. 

741. Lock Not Botts, W. Burrows, London. 

742. Lamp Socket for Venicies, E. A. Massey and E. 
E. Raggatt, Penarth, Glam. 

743. Bep Commonpks, C. H. Slatter, Twickenham. 

744. Cycig Stanp, G. F. Emery and G. Rodwell, 
London. 

745. Gon Arinc Apparatus, H. H. Cummings, 
London. 

746, PRoPpELLING MgcHanis™ for Boats, W. Cochrane, 
London. 

747. MecuanicaL Drawinxea IxystrumEnts, J. D. Coates, 


Nottingham. 

748. CaLenpaR Date Inpicator, E. J. Farrell, 
London. 

749. Carn Courtine, J. D. Hoover, Kirgston-on- 
Thames. 


50. SHAPING VEGETABLE PaRcuMENTS, J. Dowling, 
London. 

751. Nau for Secormnc CorrvGATED Iron, J. B. Davier, 
London. 

752. Sparkine Pivucs for Exemegs, E. B. Milburn, 
London. 

753. Pykumatic Tires, C. H. Gray and T. Sloper, 
London. 

754. Arr Compressors, W. M. Myers, London. 

755. Mataix Mgasurinc Macaines, H. M. Duncan 
and F. H. Pierpont, London. 

756. SrEREoTYPE PLate Ciampine Davics, H. E. New- 
ton.—{R Hoe, United States.) 

757. Saccerpans, D. Thomas and B. W. Valentin, 
Londor. 

758. Routine Mitts, V. E. Edwards, London. 

759. Bricks, P. Korff, London. 

760. Decor Lock with Atarm Bert, L. Simsig, 
London. 

761. Iron Structurgs, J. KuJhanek, London. 

762. CLaniryine WasTE Liquins from Orgs, F. Baum, 
London. 

763. Fastgnine Device, J. Murray, London. 

764. Moustacug Guakpb, H. L. Whittaker, London. 

765. Utittsinc Buoyancy of Bopiss, A. 8. Hughes, 
London. 

766. PAPER-FEEDING Apparatus, H. H. Lake.—( Abel 
sche Briefmarken-Automaten -Vcrtriebs- Gesellschaft, 
Germany.) 

767. Lamps, A. W. Hughes and R. G. 
London. 

768. FiasH Licut Cartripass, H. Liittke, London. 

769. Raits for Street Rariways, W. Bertling, 
London. 

770. Macuinges for Sizinec Yarn, &c., F. ter Weele, 
London. 

771. COAL-CUTTING H. B. Edwards, 
London. 

772. Cases for Sotmpirrep Pgrrrcmess, J. Bardin, 
London. 

773. New Apparatus for |[Dryina Gray, E. Kicq, 
London. 

774. Apparatus for 
London, 

775. Coin-FREED Mgasurine AppaRratcs, G. Smith, 
London. 

776. Apparatus for Makina GLASS-SURFACED TILEs, 
E. Graham-Simpson, F. C. Simpson, and W. J. 
Reynolds, London. 

777. Apparatus for TRANSPORTING Persons, M. M. 
Williams, London. 

778. InpicaTiInG ELectric Circuit, Siemens Bros. and 
Co., Limited.—(Siemens and Halske Actien-Gesellschoft, 
Germany ) 

779. Tasce Centre, S. Pinner, London. 

780. MepicaL Appliance, A. Godefrey, née Ancelin, 
London. 








Steverson, 


MACHINEs, 


Heatine Liquips, V. Eltz, 
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781. Srorprers for Borries, H. H. Winterbottom, 
M. G. Wood, and J. B. Bright, London. 

732. ManuracTuRgof InFLAMMABLEGAS, G. H. Clapham, 
London. 

783. Sounprinc WARNINGS on Morors, G. F. Edwards, 
London. 

784. Treatinc Vanapirerous Orgs, H. L. Herren- 
schmidt, London. 

785. AppLiiancss for Gamgs, W. P. Thomson.—{J. Gut- 
meyer, Germany.) 

= —s TRANSPORTING Borttiss, J. Cathrein, 

ve 

787. Apparatus for Ustoapine Grar, W. Meyer, 
London. 

788. Gear WHeEEts, P. Bruneau et Cie., London. 
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789. .Avromatic Conrrot of Gas, A. E. Parsons, 
London. 

790. Burnine the Smoke of Coat, W. Cheffins, Leeds. 

791. SELF-INTENSIFYING Gas Lamps, J. Lewis and T. 
Waddom, Newcastle. 

792. ArracHMEnNT of PropgeuuErs, 8. Lee, London. 

793. Gas Burners, W. Billington and E. G. Morris, 


London. 
794. Securtrna Pencrt and Pennoiprr, J. Clark, 
effield. 
795. Sargty Appiiance for Lirrs, W. Whitehouse, 
Birmingham. 


796. Skwine Tarmexg, A. B. Keen, Newcastle-on-Tyne. 

797. Lockinc Brackets for Sazives, J. Crighton, 
Oxford. 

798. Devices for Ratstne Curtains, W. Bricknell, 
Coventry. 

799. ManipuLatTinc Corp for Kires, W. J. Ellam, 
Manchester. 

800. Rattway Sicnavuina, J. Forsyth and J. B. Har- 
per, Leeds. 

801. Hggxs for Boots and Sxoss, R., H. J. and E. W. 
Harris, Bristol. 

802. Tea Kerries, W. J. Barns, Bristol. 

803. Basrs of Stanparps for Shop WinDow Frmrinas, 
F. F. and G. Smart, Birmingham. 

804. InpIcaTING a VgssEL’s Daaucut, H. J. Watson 
Manchester. 

805. Manuractore of Turt Hearts Rvas, J. Bam- 
forth, Huddersfield. 

806. Crocnet Hooks, E. Johnson and G. Lewis, 
Uddington, N.B. 

~ Trees for Motor Cars, F. A. Powell, Birming- 


am. 
808. FLExIBLE Joints for CoupLinG Suartine, J. Weller, 


London. 
809. Frrg-cRaTE ORNAMENTS, F. A. Chatwin, Bir- 
mingham. 
810. Heatep Boarp for IRontinc Macutngs, J. Y. Chant, 
Old Charlton, Kent. 
811. Tat Cups for MILKING Macurngs, W. Campbell, 
Glasgow. 
812. Arm Pomps, P. S. Hanton and G. Pollock, Glasgow. 
813. E-ecrricaL Batrerigs, H. Csinyi and G. von 
Barczay, Glasgow. 
814. Eco Bsater, A. Travill and £. P. Smith, 
Ww, 


G 
815. Trres of Wuearts, J. F. Pease and E. Schumacher, 
Darlington. 
816. Barrets, &c., E. Schumacher and J. H. Tyson, 
lin, 


n. 
817. Bonners for NaputHa Lamps, W. Marshall, 


G wW- 

818. Rerarstinc Neck Tigs in Position, H. Miller, 
G ow. 

819. Hat Guarp, A. 8S. Anderson, Glasgow. 

820. Movutprye Macuinss, J. F. Nolan, Glasgow. 

821. Connective a Camera to its Tarpon, W. H. Flieh- 
mann, Glasgow. 

822. Rocxinc Appiiance for Crapigs, J. G. and S. 
Bradshaw, London. 

823. Feeper for Rerusz Destructors, A. McKenzie, 
London. 

824. DiscHaroinG INCLINED Gas Retorts, M. Graham, 


maon. 
7 ga and Liyx Betts, J. C. Beattie, Reading, 
erks, 
826. Footsa.is, E. Hocking, Burnley. 
827. Macurne for Curtinc Suzet Merat, D. Walker, 
London. 
828. Moror-pRIvEN Roap Veuicuss, A. 8. Baldwin, 
on. 
829. Maxixc Composite Pipes, D. A. Ritchie and H. 
W. Lamb, London. 
830. Lecoine3, J. F. Jones, Northampton. 
831. Macuines for Mancracturine Boots, J. Martin, 
London. 
832. Mera Ornaments, D. R. Thompson, London. 
833. Quick-FiRING Guss, D. Batcock and O, O. Dale, 
London. 
834, Sypuons, C. H. Gilby, London. 
835. Sarps, C. A. Manker, London. 
836. Mgans for OpgRatTiInG VaLvss, &c., W. P. Miles, 
London. 
837. Maanetic Separators, F. J. King, London. 
838. Tar Borer, F. Fitzpatrick. London. 
839. Caps for Mororine, A. Dunhill, London. 
£40. Gates for Muygs, H. H. Lake.—(C. J. Diebold and 
J. M. Didero, United States.) 
841. Exrastic Treaps Desicnep for Boots, M. Bray, 
London. 
842. Pap Hoipzrs for Snoz Burrinc Macnines, J. A. 
Pine, London 
843. Locks fur Ramway CarriacEe Doors, R. Quinn, 
London. 
844. SHoe Burrino Macutnrs, J. A. Pine, London. 
845. SopportinG Racks fur Dryrme Purrosgs, H. H. 
Lake.—(W. Webster, United States ) 
846. Rock Dri11s, C. Gilliéron, London. 
847. GATHERING SicnaTurEs of Books, J. B. Mercer.— 
(G@. EB. Reinhardt, Germany ) 
848, SEPARATING ORTHO and PARA-TOLUNESULPHAMIDE, 
R. Barge and L. Givaudan, London. 
849. Natt, E. H. Imlay and A. I. Hewitt, London. 
850. Qoick-FIRING GuNs with AUTOMATIC BrEeEcH 
Action, T. K. North, London. 
851. Propucinc Paper and Parstep Martrer, C. J. 
Richardson, London. 
852. Inowinc Boarps for TatLors, H. Reed, Birming- 
ham. 
853, AspHALT, H. de V. Vane and The de Vere Seyssel 
Asphalt Company, London. 
854. Surve for Cuarr-cuTTinc Macuings, E. F. Page, 
London. 
855. Fasteners for Winpow Suorrers, A. 
London. 
856. AsuTrays, A. L. Dugon, London. 
857. AUTOMOBILE Daivine Gear, P. Steinhauer, King- 
ston-on-Thames. 
858. Parst-sPpRAYING AppaRaTus, A. Krautzberger, 
London. 
859, Firngars, B. F., F. L., and A. B. Perry, London. 
860. Bayongts, B. F., F. L., and A. B. Perry, London. 
£61. Psgumatic Drivers for Loom SxHurtrigs, C. A. 
Jensen.—(The Pneumatic Textile Machinery Company, 
United States ) 
862. IncanpgescENT ManTLes, W. P. Thompson.— 
(Ahrendt and Co., Germany.) 
£63. Brartnes for PaorgtterR Sxarts, J. Mercer, 
Liverpool. 
864, se Muss, J. Weber and Co., Liver- 
900. 
sob, Enve ores, W. Myers, Liverpool. 
866. Cugck Tris, H. Heinrich, Liverpool. 
867. Sprisnixc Rivas, D. Harrington, London. 
868. AppaRATUs for MouLpinec Kupper, R. H. Smith, 
London. 
869. Trexs for Boots, W. T. 8. Partridge, Loudon. 
870. Srorace Batreries, J. W. Madigin, London. 
871. Crocks, G. C. Marks.—(7he American Reminder 
Cloek Company, United States.) 
872. Rorary Enorygs, F. P. Huyck and J. D. R. 
Lainson, London. 
878. Razor Strop, R. B. Jackson and J, Sharp, jun., 
London. 


Austin, 


875. Pneumatic Tires, G, OC. Marks.—(J. R. Brant and 
R. C. Pitt, New Zealand.) 
876. Gotr Bart, G. C. Marks.—(L. M, Selzer, United 


States.) 
877. MouLp-=mptyinc Apparatus, J. C. Reed, 
mdon. 
878. Arr-sHIps, P, and P. Lebaudy, London. 
879. Pneumatic Tings for WuHegis, L. Guignet, 


don. 
880. ParceL CoLtectinc AppaRATus, Lamson Store 
Service Company, Limited.—(Zamson Consolidated 
Store Service Company, United States.) 
881. Liquip Fort Burners, W. Cross, London. 
882. InsERTING Bopeins in Sautries, J. Gabler, 
London. 
883. Srups, F. Adler, London. 
884. TRAVELLING TruNK and WarpRosg, N, Baruch, 
London. 
885. Cement, A. F. J. S. and H. A. R. A. Haake, 
London. 
886. Fitters, G. M. Kneuper, London. 
887. ARTIFICIAL Furr, L. Grote, London. 
888. Botrie Srorrers, H, Birkbeck.—(The Franco- 
American Chemical Works, United States.) 
889. Apparatus for MouLpinc ConrgcTiongRy, P. A. 
Harkin, London. 
890. Stock, W. P. Thompson.—{2. V. D. Stoutenburg, 
By States.) a 
891. Separators, W. P. Thompson.—(A. Langerfeed 
United States.) ent r ; 
892. Hat Brus, C. Lashlie, London. 
893. TRimminc Apparatus, H. and W. Southwell, 
Limited, and T. W. Head, London. 
894. TreaTine Fapeics, P. Edlich, London. 
895. Cramp3 for FaBRIc-DRYING Macuings, P. Edlich, 
London, 
896. Arc Lamps, The British Thomson-Houston Com- 
pany, Limited, and E. J. Murphy, London. 
897. Bastine Macurnss, 8. B. Butt, Liverpool. 
898. Psgumatic Tires, E. Paris, London. 
899. HERMETICALLY SEALING Jars, J. Turnbull, British 
Columbia. 
900, Rorg Drive, J. Laird, Entally, Calcutta. 
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90!. CaatKtne BituiaRp Curs, W. R. Norris, Oldham. 
902. SHorTriecocks, A. M. Simpson, Liverpool. 
903. Puactya Baits on Poiieys, H. Mottram and F. 
G. Bowman, Manchester. 
904. Purses, E. Satchwell and F. R. Baker, Bir- 
mingham. 
905. EXTENSIBLE Rop Connxctions, G. Moore, jun., 
Birmingham. 
906. WHEEL Skate, J. D. Alexander, Glasgow. 
907. Macnetic Compasses, W. D. Whyte, Glasgow. 


908. Rises for Rive Sprninc, G. Paley, Man- 
chester. 

909. Stass for Parntine upon, F, J. Shippey, Stoke- 
on-Trent. 


910. SusmMarrine Boats, S. Lake, Manchester. 

911. PREvENTING Boots Losine their Suaps, Sir W. H. 
Bailey and A. Adams, Manchester. 

912. Sprvyine Mugs for Fasrics, D. S. Evans, Nails- 

worth, Glos. 

913. CotLar Stups, H. Marsland, Manchester. 

914. Brick Kriins, W. Hesketh, Manchester. 

915. ATTACHING BLINDs to Rotiers, W. H. Rowthorn, 

Sheffield. 

916. Tramway TERMINUS 

Sheffield. 

917. Cover for Seats, A. Hudson and J. Bowring, 

Manchester. 

918. Srgam Trap, A. D. Horne, Glasgow. 

919. Bgarincs for Brincss, &c., G. Ward, Birming- 


Inpicators, E. Moore, 


m. 
920. Pratrorm for Use in Crrcusgs, P. Busch, Glas- 


gow. 
921. Copyine Presses, H. T. Edge and A. Langley, 
Manchester. 
922. NaviGaBLe Arr-sHIP, J. Robertson, Dorking, 

Surrey. 
923. SuippeR Brakes for Tramcars, H. Baron, 
London. 
924. Brake for Rattway Veuicues, J. and H. E. 
Gresham and G. Kiernan, London. 
925. Motor Cars, H. Lucas and C. Y. Hopkins, 
London. 
926. Atr-TIcHT Recepractes, G. H. Grapes and J. 
Whiting, Hitchin, Herts. 
927. Motor Cars, H. 8. Jones and R. C. Shortt, 
London. 
928. PREVENTING ACCIDENTS on TRaMcaRs, W., T. W. 
H, and P. C. Philipson. London. 
929. ADJUSTABLE Covers for Tramcars, G. H. Adanis, 
London. 
930. Construction of Fotpine Gates, J. 
Armitage, London. 
931. Packine for Piston-rops, J. T. Oddie, London. 
932. Tramway Points, W. A. McKnight, Liverpool. 


and G. 


933. Spring WRINKLE Preventrer, J. Dacre, 
London. 
934. Automatic Exrctric Swircuss, The British 


Thomson-Houston Company, Limited and F. Holden, 
London. 
935. Moutuprece Attacnep to Cicars, H. 8. Trinder, 
London. 


936. Manvuractcrs of Furr. Btocxs, J. Noad, 
London. 
937. Movuitpisec Pcastic Mareriats, R. Cadman, 
London. 
938. Paonocraru Recorp Stayp, A. W. Bruce, 
London. 


939. Fast SioppergD JUNCTION PipEs, R. Ewing, 
London. 

940. Lock Nuts, A. Cruikshank and D. D, Esson, 
London. 

941. Erectric Lamps, W. R. Smith and H. P. Drink- 
water, London. 

942. DeveLtoper Fixer Nacative Howper, R. A. M. 
Boyce, London. 

943. CIGARETTE-MAKING Apparatus, A. G. Sullivan, 
London. 

944. Ear Cap, A. 8. Turner, née Claxton, London. 
945. Brosues, W. J. Bowling, London. 

946. Race Games, A. W. M. Keen, London. 

947. Coverines for Structurgs, F. Purton, London. 
948. Perrot Locomotivss, F. C. Blake, London. 

949. Racquet Paessgs, W. Mills, London. 

950. Composition for Restorinc Gt oss to Furs, L. 
Buchbinder, London. 

951. TezaTment of PeTroLeum, W. L. Wise.—(4. von 
May, Austria.) 

952. InteRNaL CompusTion Excings, H. C. Marx, 
ndon. 

953. Manvracturge of Azo Dyg-sturrs, O. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany ) 

954. AppaARATUS for MouLpine CanpLEs, J. Burpitt, 
London. 

955. Gaarinc for Motor Cycizs, A. Rose, London. 
956. Dress and Sxirt Hotpgrs, M. A. B. Barratt, 
London. 

957. OpTaAINMENT and Sroraae of Arr, C, E. Ongley, 
London. 

958. Pen-wiper, H. E. Helmore, Parkstone, Dorset. 
959. InTsRNAL ComBusTion Encryegs, B. H. Thwaite, 
London. 

960. Expanstoy Duvices for Gas Retorts, 8. Cutler, 
London. 

961. Printixe on Grass, E. Wilson-Smith, London. 
962. Compre:stinc Mutat [saots, J. H. Darby, 
London. 

963. Sprsnixc Tops, G. E. Newman and W. Knights, 
London. 

964. Manuracture of ALumtsium, G. Gin, London. 
965. APPARATUS for ComprussiNa AiR, H. Howell, 
London. 

966. Hat Pins, H. R. Buckingham, London. 

967. Propuction of Limz Water, H. Reisert, London. 
968. Sterivizers, R. Kny, London. 

969. Winpinc Frames, W. P, Thompson,—(Wegmann 





874. Boor Fastensr, E. Sprey, London. 





SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette, 


701,793. Paressurs Gavor, F. C. Bates, Boston, Mass. 
—Filed July 8th, 1899. 
Claim.—In a pressure gauge the combination of a 
Bourdon tube-spring with an elongated water chamber 
entirely within the curve of the spring; said water 
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chamber having located within it a tube isolated from 
the lateral walls; the upper end of said tube com- 
municating with the upper portion of said chamber, 
and the lower end of said tube being connected with 
the steam passage of the gauge, substantially as 
described. 


702,240. Avtomatic Gun, A. Noble, Newcastle-upon- 
Tyne, England.—Filed January 31st, 1902. 
Claim.—In an automatic gun the combination of a 
cartridge hopper, a spindle at the lower part thereof, 


202 240} 





a lowering arm and a retaining arm both fast on the 
spindle and means for giving a partial rotation to the 
spindle first in one direction and then in the other, 


702,375. Gas Enoine, F. L. Nichols, Brooklyn, N.Y. 
—Filed October 18th, 1900. 
Claim.—In an internal combustion motor in com- 
bination, a casing, an admission valve, an air supply, 
a fuel supply, a working piston, exhaust ports 


ns 





gun, of lugs 1, 2 separated to receive a portion o: 

carrier plate between them, and a | Lar be 
separated from the lug 2 to reostve the end of the 
operating lever, said lugs, carrier plate and lever 
being perforated for the reception of a hinge pin 
substantially as set forth, (2) The combination with 
the breech of a gun and with a carrier plate, and q 
lever having coinciding openings to vanalte a hingo 
pin of a key, a projection below the same on the pin 
a career in the breech to receive the key, a shoulder 
on the carrier plate below the top fe, and a recess 


between the said edge and the shoulder arranged to 


702.455) 














coincide with the keyway when the carrier plate is at 
an angle to the breech, substantially as set forth. (3) 
The combination of a gun having lugs arranged to 
receive a carrier plate and an operating lever between 
them, a hinge pin passing through perforations in the 
lugs, p’ate, and lever, and with a key and projection 
below the same, a keyway in the upper lug for said 
key, an annular shoulder on the plate occupying a 
position above the projection, and a recess between 
the shoulder and the upper edge of the plate arranged 
to coincide with the keyway when the plate is at an 
angle to the breech, substantially as set forth. 


702,473. Bucket - pumpmya Device For Sreau 
Suovets, H. T. Porter and G@. H Beaumont, Cleve- 
land, Ohio.—Filed February 5th, 1902. 

Claim.—(1) In a steam shovel, the combination of a 
dipper, a movable dipper arm, tripping mechanism 
for controlling the discharge of the dipper, and means 
mounted upon such arm for operating such mechanism, 


202 473 























adjacent thereto and controlled thereby, an annular 
compression chamber within the casing and around 
the working piston, an air passage from said chamber 
through the piston head and to the exhaust ports, and 
means to control the same. 


702,393. Suirtina Device ror Piers, &c., W. D. 
Baldwin, New York, and A, Sundh, Yonkers, N.Y.— 
Filed December 17th, 1901. 

Claim.— (1) The combination with a capstan and its 

shaft, of a driving disc upon the said shaft, a motor 

provided with a shaft supporting pinions on opposite 
cides of the shaft of the capstan, and means for 
swinging the motor to bring one or the other of the 
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pinions into frictional engagement with the disc, sub- 
stantially as set forth. (2) The combination with a 
capstan and its shaft, of a driving disc upon the said 
shaft, a motor provided with a shaft supporting 
pinions on opposite sides of the shaft of the capstan, 
means for swinging the motor to bring one or the 
other of the pinions into frictional engagement with 
the disc, and means for shifting the pinions to vary 
pa \ imparted to the disc, substantially as set 


702,455. Breech Mxcuanism ror Guns, Ll. N. D. 
Mizsell, Bethlehem, Pa.—Filed November 13th, 1901. 





and Co., Switzerland ) 





Claim.—{1) The combination with the breech of a 





(2) In a steam shovel, the combination of a dipper, a 
movable dipper arm having said dipper secured there- 
to so as to be movable substantially about the axis of 
said arm, a motor cylinder and piston mounted upon 
the latter, tripping mechanism for controlling the 
discharge of the dipper, and a flexible connection 
intermediate of said cylinder and piston, and said 
tripping mechanism. 


702,599. Co.tector Rinc ror ELECTRICAL MAcuiNzs, 
~~ Pittsburg, Pa.—Filed February lat, 


Claim —(1) The combination with a rotatable sup- 
port, of a plurality of collector rings arranged side by 
side, and having supporting arms that project into 
approximately the same plane, and means for fast: ning 
the said arms to the support. (2) The combiration 
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with an annular support adapted to be detachably 
fastened to an armature spider, of a plurality of 
collector rings arranged side by side, and having sup- 
porting arms that project into approximately the 
same plane, and means for fastening the arms of each 
ring independently to the support and for centering 
= rings with reference to the support and to each 
other. 


702,729. Supmanine Boat, J. P. Holland, Newark, 
N.J.—Filed October 5th, 1900. 

Claim.—In a submarine boat. the combination with 

water ballast means having a fixed capacity to contain 

just sufficient water to overcome the normally emersed 
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portion of the boat, less the reserve buoyancy, of the 
means for propelling and steering the boat, whereby 
the boat may be made to dive, to run while submerged, 
and return to the surface without varying the amount 





of water ballast, 
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SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 


(From our Special Commissioner.) 
No. XVI.*—MORE ANSWERS TO CORRESI’ONDENTS, 


DurBan, December 29th. 

Once again I find that I have to devote an article to 
answering some of the inquiries made by correspondents 
of Tuk ENGINEER on the-subject of South Africa. 

The change in the class cf orders for Kimberley.— 
Your correspondent—a maker of portable engines—who 
complains that while years ago he did a large trade in 
that class of engine for Kimberley, he now does none at 
all, and, who asks how it is that he gets no orders, 
obliges me to refer to ancient history. In your articles 
on “Diamond Mining in Kimberley,” he will find 
an explanation of most of the points he raises. Here I 
need only say that the orders which he used to receive 
have not been transferred to the United States or 
Germany, as he suggests, but that the demand for his 
type of engines has ceased. Before the consolidation of 
these diamond mines, every claim holder required a 
small portable or semi-portable engine for purposes of 
hoisting or hauling material When the De Beers 
Company took over the interests of all these small 
miners, and started deep mining on scientific lines and 
a large scale, a special class and higher grade of engine 
took the place of the many smaller ones of ordinary types 
in use up to that time. The more elaborate engines now 
used are nearly all British, like their predecessors. 

Openings for civil engineers.—In an area as large as 
that of British South Africa the field for civil engineers is, 
of course, immense, but the openings that are worth 
having are not numerous. This is because the field is 
already very well filled. It is quite a mistake for a civil 
engineer at home to imagine that he has only to come 
out here to find himself sought after by a number of 
people who are anxious to avail themselves of his services 
at a high figure. If from time to time in these articles I 
have had occasion to criticise engineering methods in 
South Africa, the defects that I have pointed out have 
hardly ever been due either to a lack in quality or quan- 
tity of the resident engineers, but to circumstances over 
which they had no contro], such as political inefficiency, 
&e. Throughout South Africa, in whatever colony you 
may be, you will find any number of efficient Govern- 
ment, municipal, and contractors’ engineers. At the 
present day nearly all the good situations that become 
vacant are filled from the younger members of the staffs, 
who have grown up in an atmosphere which fits them for 
the work. If aspecial man is required for a special post 
he is applied for in England or elsewhere through regvlar 
channels. In a similar manner, if the services of a con- 
sultant are required in London, the authorities know 
quite well how to get into touch with him. I should say 
that there is no field whatever for the purely consulting 
engineer out here. The engineer who would come to 
South Africa and take his chance must, as I have said in 
a previous article, be prepared to wait some time for an 
opening, and then to begin at quite a small salary. If he 
is a steady worker he should find promotion up to a 
certain point more rapid than at home. When he has 
reached that point, a man of average capacity may 
possibly be better off than would have been the case had 
he stopped at home. The exceptionally good man, how- 
ever, will certainly find more scope for his abilities in 
England than in South Africa. It is difficult to compare 
salaries where the conditions of living are so different. 
I should say that in Cape Colony and Natal the sovereign 
as we know it in England is worth about twelve shillings 
and, I think, fourpence. I reckon that in Rhodesia, on a 
similar basis,a pound at home would be only worth about 
six shillings, 

To sum it all up, I should say that the civil engineer 
who comes to try his luck in South Africa should be young, 
and supplied with three essential qualities—some money, 
much patience, and a great capacity for steady work. 
I know men in many branches of engineering, whom I 
have every reason to believe to be efficient, who have 
been kicking their heels out here, waiting for something 
to turn up, for months. Many of them are still waiting. 

Method of engaging engineers for Government work in 
the Transvaal and Orange River Colony.—These appoint- 
ments are, under the present provisional government, in 
the gift of the executive heads of departments. Appli- 
cations are sent in to the department in question in the 
usual way. A few are picked out, and submitted to the 
executive head, who is a member of Council. From 
these a selection is made. That the chances are small 
just now for engineers or others is clear from the fact 
that in the Department of Mines alone the applications 
fo: employment of all sorts number at the present day 
over 3000. 

American mine managers and engineers on the Rand. 
—Several of your correspondents have propounded a 
theory that because there are many Americans on the 
executive staffs of the Johannesburg mines, a large 
number of orders for machinery go to the United States 
which would otherwise be placed in Great Britain. Some 
have suggested that these American managers and 
engineers are not competent. I believe that about 
60 per cent. of the mine managers and engineers on the 
Rand are British, and that about three-fourths of the 
Temainder are Americans, the rest being of various 
nationalities. Ido not think that, taken as a class, you 
will find any more efficient body of men in the world 
than those who manage and technically conduct the Rand 
gold mines, whatever their nationalities may be. 

No doubt an American prefers to order from his 
country where possible. We should think but little of 
an Englishman who had no preference for English goods. 
In a recent article I explained how thoroughly the pur- 
chasing of machinery for Johannesburg was organised. 
Certain groups of mines order through certain given 
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channels, and others through others. Johannesburg mine 
owners are essentially bent on making money, and there 
is no doubt that they arrive at getting what they want in 
the way of plant, whatever may be the source of its 
origin. Taking all things into consideration, I think that 
the British manufacturer is in as favourable a situation 
as anyone for getting orders. If he is to improve his 
position as furnisher of plant to the Rand mines, it is 
only he who can do it. I have already pointed out the 
machinery which is habitually ordered from foreign firms. 
It is for our manufacturers to capture that portion of the 
trade, if they want it, by making something that is more 
suitable or less expensive, and by coming to terms with 
the people who have the placing of these orders. 

As to keeping in touch with South African engineers. 
—There is in Johannesburg an association of engineers, 
the exact title of which I do noé kmow, but to which, I 
believe, most of the local engineérs belong. Itis open to 
elect members in England, and the subscription is not a 
heavy matter. Letters addressed to the Secretary, Rand 
Engineers’ Association, P.O. Box 92, Johannesburg, will 
no doubt elicit particulars. A somewhat similar organisa- 
tion, to be called “ The Society of Cape Civil Engineers,” 
is in process of formation just now in Cape Town. The 
subscription for local members is to be one guinea annu- 
ally, and for those elsewhere half-a-guinea. Of this 
society, Mr. C. Dimond H. Braine is the organising hon. 
sec., and his address is Town Hall, Mowbray, Cape Town. 
I should say that it might be worth the while of certain 
of our engineers at home to become members of one or 
both of these organisations for the purpose of following 
the trend of things engineering in South Africa. 

The principal mineral districts in South Africa— 
Particulars of this can nearly all be obtained from books 
of reference, but for the benefit of your correspondents I 
will run briefly over the facts here. Those interested in 
the subject should have a map of South Africa before 
them while reading this paragraph. Besides the Rand 
mines in the Johannesburg district, there are large 
quantities of gold in a variety of places in the Transvaal, 
the richest alluvial gold fields being at Lydenburg. There 
are, apart from the mines now working, immense and 
undetermined gold-bearing areas in Rhodesia, and in the 
Tati Concession, south of Rhodesia. The “ banket” 
formation of the Rand is known to exist in the northern 
part of the Orange River Colony, though up to now there 
are no mines in operation there. The centre of diamond 
mining is, of course, Kimberley. It is conjectured that 
the “diamond pipe” area is bounded by Kimberley, 
Pretoria, and Jaggersfontein—the last being in the 
Orange River Colony. Alluvial diamonds are found on 
the Vaal River, Klerksdorp, north of Pretoria, and near 
the Blaauberg Mountains. Coal is Jargely mined in 
Natal, near Dundze and Newcastle. It is also being 
developed in Zululand. In Cape Colony Indwe—not 
far south of the Orange River—is the most important 
coaling district. There is plenty of other coal in Cape 
Colony, in the eastern provinces, which at present is 
undeveloped. There is much, too, in the Orange River 
Colony, which also wants developing. Practically all 
over the Transvaal coal is plentifully distributed, the most 
notable mines being at Vereeniging, the district lying 
between Boksburg and Springs, Brakpan, and Middle- 
burg. As a rule, South African coal is of inferior quality, 
that in Natal and the Transvaal being the best now 
worked. In Rhodesia, however, it is said that a splendid 
quality of coal will be raised from the extensive fields at 
Waukie, between the Victoria Falls, on the Zambesi, and 
Bulawayo. This coal will be placed upon the market 
before the end of 1903. 

Silver has been proved over a very large area on this 
continent, which can be roughly contained in a triangle 
formed by Bulawayo, Calvinia (S.W. Cape Colony), and 
Port Elizabeth. It is but little exploited, mainly on 
account of the scarcity of labour and there being no avail- 
able native coke. Copper is another very prolific resource 
of certain parts of South Africa, of which the districts 
immediately north and south of the Zambesi and Nama- 
qualand, on the German West African frontier, are the 
most notable. The chief mine now worked is at O’okiep, 
in the neighbourhood of Port Nolloth. Lead, plumbago, 
zinc, tin,antimony, quicksilver, mica, asbestos, sulphur, and 
salt are among the other minerals which have been proved 
and await exploitation. Limestone, marble, clay, and all 
the necessary ingredients for cement-making, are also 
scattered about the country. The most important 
minerals which are crying out for development are iron 
in the Transvaal and oil in Natal and Cape Colony. If 
what one is told with regard to these last two products 
is true, South Africa may be said to possess a latent asset 
almost as valuable as its gold and diamonds. 

Steam threshing machinery.—I can give but little in- 
formation on this point. Speaking generally, of course, 
this sort of plant should be most in demand in the prin- 
cipal cereal districts, such as the southern and south 
western provinces of Cape Colony, the eastern portion of 
the Orange River Colony, and certain parts of Rhodesia. 
The war, however, has played havoc with the agriculture 
of the country, and until this has had time to pull itself 
together, it is to be expected that orders will only be 
given out largely for the smaller agricultural plant. 

The driving of compressors near the working face in 
mines by electrical power supplied from the surface.— 
To the best of my belief this has not been tried in South 
Africa. In the opinion of mine managers, the leading 
objection would be that, if underground compressors are 
to draw their air from the deep levels in which they 
work, and to discharge it practically on the same spot, 
the ventilation of the mines would suffer. 

The reason why Americans can cut their prices.— 
Your correspondent who asks for information on this 
point is incorrect in attributing it to the high protective 
tariffs in that country. Perhaps he has expressed his 
meaning rather vaguely. A high protective tariff in a 
country does not tend to lower the prices of machines 
made in that country. It rather induces makers to 
charge unduly high prices for such of their machines as 





are to be bought for home use. It often pays such firms, 
however, 'to sell their machines for export to non-tariff 
countries at a very much cheaper rate. Thus it is that 
certain American machines can be bought, delivered in 
London, at a lower price than that at which they could 
be purchased for use in the town where they were made. 
This fact, no doubt, coupled with the present very low 
freights from the United States, accounts for the low 
prices of certain American machines in South Africa. 
Another point which bears on this question is that some 
American firms manufacture largely certain of the smaller 
machines and ship them out on stock. 

A possible consolidation of all the Rand Mines on the 
lines of the Kimberley consolidation.—I have already 
touched on this question in a recent article, and men- 
tioned that the policy of the Rand mineowners seems 
drifting towards this end. To accomplish this at 
Johannesburg would, however, be a far more difficult 
undertaking than at Kimberley, and the effect would not 
be so complete. The strength of the de Beers diamond 
consolidation is due to the fact that it controls 90 per 
cent. of the diamond output of the world, and that the 
annual expending capacity of the world on diamonds has 
been ascertained. This enables the Kimberley ring not 
only to regulate its output, but also the market value of 
stones. The Rand mines have no such monopoly in gold, 
and with the new discoveries of gold that are continually 
being made, there would seem to be no end to the supply 
that could be called upon if ever an attempt were made 
to place a fictitious price on gold. Rand mineowners will 
never be able to make an effective “ ring” until they are 
strong enough to buy up most of the mines in the world, 
shut down those which they do not wish to be worked, 
and prevent the opening of new mines. They would 
have to deal with California, Klondyke, Australia, 
Rhodesia, and elsewhere. 

The prospects of establishing railway and other 
engineering works in South Africa.—There is no prospect 
of success in starting railway works here. Practically 
all the railways are in the hands of the various Govern- 
ments. They are continually increasing their plant, and 
can always make arrangements to cope with their require- 
ments. There is, however, distinctly an opening for 
small general engineering works at some of the seaports. 
Manufacturing cannot be carried on on anything of a 
scale on account of the cost of materials, but there are 
plenty of repairs to be done, and a certain amount of 
special work which must be carried out locally. No one 
can say what the prospects will be when local iron and 
steel come on the market. The same correspondent asks 
whether openings exist for the importation of (1) locomo- 
tives—possibly ; (2) rolling stock—yes; (3) rails—yes; 
(4) mining and other machinery—yes; (5) galvanised 
iron plates—yes ; (6) telegraph poles—yes ; (7) sleepers— 
yes---yes—yes. And for steam engines, and boilers, and 
oil engines, and traction engines, and motor vehicles, and 
electrical plant, and agricultural machinery, and machine 
tools. What are wanted more than anything else out 
here are stocks of British engineering plant of many 
kinds. But they must be of the right sort. Firms who 
are prepared to sink a considerable amount of money in 
importing what is wanted in this way should be able to 
do a splendid business, even in these depressed times, 
Stocks should be carried, not as a rule at Cape Town, 
but at one of the eastern ports, and in Johannesburg. 

On the possibilities of bringing the user of machinery 
in South Africa into closer touch with the manufac- 
tuwrer.—lI fail to follow the argument of your correspon- 
dent who suggests that the war should have the effect of 
bringing the user and the manufacturer into more direct 
communication with each other. The war cannot bring 
this about. The manufacturer can only effect it by 
personally canvassing the country, and ignoring the local 
merchant. I have never been able to work myself up to 
the popular pitch of indignation against the middleman 
in this trade, provided he is a legitimate merchant; for 
I fail to see how our manufacturers could carry on their 
export trade on a large scale without him. While local 
risks have to be taken, and money collected, the local 
importing agent is the man to do this, Unless a manu- 
facturer can afford to be his own middle man, that is to 
say, start his own branches, he must employ a third party. 
The class of man who uses machinery in South Africa 
to-day is precisely similar to the class of man who used 
it before the war. This class may be larger now than it 
was, and the individual may want more than he did, but 
the channels are the same, and the user is no nearer to 
the manufacturer. By all means let the manufacturer 
canvass the country, and circularise likely customers. 
Let him do everything in his power to make himself and 
his products known to the purchaser, but do not let him 
attempt to do a direct trade unless he has his local 
branches. As a general rule, if a manufacturing 
engineer has only one branch or agency that branch or 
agency should be in Johannesburg, and he should carry 
most of his stock at one or another of the eastern ports. 
The second branch or agency should be in Capetown, and 
the third at Bulawayo. Then come Durban, and either 
Port Elizabeth or East London, and finally Kimberley. 
It depends on the class of goods made by the manufac- 
turer as to whether it will pay him to have as many 
strings to his bow, but he cannot cover the whole of 
South Africa entirely withoutthem. Circumstances alter 
cases. In the case of mining machinery, for instance, a 
branch or agency in Capetown would be quite useless. 
Capetown at the present day does not command any one 
of the mining centres in South Africa. 

On the other hand, Capetown, for railway plant, traction, 
and the smaller steam engines, well-boring plant, wind- 
mills, agricultural and electrical machinery, is highly 
important. On this particular subject I cannot advise 
otherwise than generally until I know the individual 
requirements of a particular firm. For the same reason 
I regret that I cannot fall in with your correspondent’s 
suggestion that I should give the names of individual 
firms whom I could recommend as agents in these 
various places. 
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MILLING MACHINE FEEDS. 


REcENT competition amongst various makers of 
milling machines has resulted in considerable specialisa- 
tion in the design of standard types of machines, in 
particular the universal and plain horizontal machines. 
Several competing makers, principally American, have 
each endeavoured to adopt and elaborate some feature to 
render their machines distinctive and to help their sales 
by having something special to talk about and to adver- 
tise. The result has, doubtless, been to improve the 
design of the machines in many respects and to render 
them capable of doing better work and more of it. At 
the same time some of these “distinctive ” features, have 
not been in the direction of correct mechanical progress, 
but have been merely dictated by a desire to have some- 
thing novel to attract the attention, and, if possible, to 
take the fancy of prospective buyers. 

The usual methods of driving the feed of a milling 
machine are, broadly, three innumber—(1) By a belt from 
the spindle; (2) by positive gearing from the spindle ; 
and (3) by an independent belt from the countershaft. 

The first method —by a belt from the spindle—is being 
gradually superseded owing to the difficulty of obtaining 
enough power for heavy milling. Suppose a large cutter 
—for example, one of the large surfacing cutters with in- 
serted teeth, now commonly employed—to be in use, 
requiring a slow spindle speed; the fecd belt being 
slowed down in proportion to the speed of the spindle 
will transmit less power than at a higher spindle speed, 
although the required rate of feed in inches per minnte 
may be the same as for the higher spindle speeds neces- 
sary for smaller cutters. For heavy milling this method 
of feeding is rapidly becoming obsolete, although it still 
survives on small machines for light work. 

The second method, by positive gearing from the 
spindle, is really on the same principle as the first, with 
the exceptions that the slip of the belt is done away 
with and the feed cone pulley is necessarily replaced by 
a change gear arrangement of some kind. In the form 
adopted by several leading makers it is a considerable 
advance upon the belt feed driven from the spindle; but 
at the same time retains several of its objections, in 
addition to having a number of special disadvantages 
peculiar to itself. It is, in fact, capable of demonstra- 
tion that most milling machines with the feed so driven, 
when on some of the high speeds provided for small 
cutters, are unable to use the automatic feed at all, and 
when in the slow speeds provided for large cutters are 
incapable of performing more than a fraction of the work 
which ought to be got out of them, the adverse circum- 
stances contributing to these ends being due entirely to 
the method of driving the feed. 

The third method, viz., to drive the feed from the 
countershaft independently of the spindle, is, there is rea- 
son to believe, quite the best solution of the problem in 
the present state of the art of milling machine design. 
The feed arrangements of a milling machine should be 
such that they are not in any way affected by changes in 
the spindle speeds, and should be so designed that the 
same arrangement or position of the handles or other 
parts composing the feed-changing mechanism shall 
always produce the same rate of feed, no matter what 
the spindle speed may be. Under these conditions the 
working of the feed gear is much simpler, and is more 
easily understood than in cases 1 and 2, in which the 
feed is driven from the spindle by belt or gears, and in 
which each arrangement of the change-feed mechanism 
corresponds with as many feeds as there are spindle 
speeds. 

Looking at the matter broadly, it may be said that the 
best milling machine is that which gives the greatest 
general satisfaction to the user, and it may safely be 
taken that such satisfaction is directly proportional to the 
rate at which the work can be turned out, which depends 
upon the rate at which the milling cutter travels over the 
work, or, in other words, the feed. The rate of production 
is not measured by the rotative speed of the milling cutter 
—which depends largely upon what might be termed 
local conditions, such as the diameter of the cutter and 
the aumber of teeth in it, &c.—but entirely upon the 
rate of feed. The end to be attained therefore is to 
feed as fast as possible, and the speed of the cutter should 
be looked upon as a secondary consideration, and as a 
factor in the problem that can be altered as may be 
required to assist the feed in reaching its maximum. 

When setting up a machine for work that has not been 
done before, the preliminary step is to decide upon a rate 
of feed, and this is usually estimated in the first instance. 
It is next neces to ascertain by experiment whether 
the speed of the cutter can be adjusted to do the work at 
that feed. Experience on previous work affords, of 
course, a very good guide in these matters. If the work 
can be done at the feed adopted without undue strain, 
chatter, or overheating. the proper course is to increase 
the feed, and, if necessary, to make further adjustments 
of the cutter speed, continuing the process until the 
maximum feed at which good work can be produced is 
reached. It will often be found that the maximum feed, 
or, in other words, the maximum rate of production, can 
be obtained at a very slow speed of cutter, and con- 
versely, with a given width and depth of cut, it is obvious 
that the slowing down of feed can never, under any 
conditions whatsoever, increase the output, no matter 

a the speed may be. The feed, therefore, is the great 
thing. 

In the case of milling machines with feeds driven 
direct from the spindle, no matter whether by belts or by 
gearing, the feeds are generally tabulated at so much 
per revolution of the cutter. This does not appear 
to be at all a philosophical way of doing things, as 
the diameter of the cutter and the number of teeth 
are both ignored, although they are amongst the really 
important factors in the problem. As an example, 
assuming other things to be equal, a 6in. cutter with 


cutter having ten teeth, but the feed in inches per minute 
should be the same for both cutters. If the feed is 
apatie dives and tabulated as above it will need to be 
changed every time the spindle speed is altered to suit 
different diameters of cutters, whereas, if driven inde- 
pendently from the countershaft, no such adjustment is 
required. With a properly designed milling machine the 
speed should be changed when the workman requires to 
change the speed, and the feed changed when he requires 
to change the feed, and changes of speed should not cause 
any automatic alteration at all in the feed rate. 

Another good feature of the countershaft-driven feed is 
that the workman very soon gets to know his feed 
motion, which cannot be said to be the case with the 
spindle-driven feed with its perplexing and multifarious 
changes. The advantage claimed by the advocates of the 
spindle-driven geared feeds is power; but this advantage 
disappears as soon as it can be shown that the counter- 
shaft-driven feed has enough power to perform the 
heaviest work demanded from it. The spindle-driven 
feed may have, and doubtless has, advantages over a 
weak belt feed; but it is equally logical to say that a 
powerful belt-driven feed has advantages over a weak 
gear feed. The argument is one which, like Buckton’s 
toolholder, “cuts both ways.” The fact of the matter is 
that there can be no advantage in having a feed driven 


| the speed of the spindle. In many cases where the 
| countershafts of milling machines are provided with 
|more than one speed, it is advisable to adopt some 
| arrangement by which the speed of the feed belt is not 
| altered when the countershaft speed is changed. hig js 
becoming more -and more necessary in view of the 
| increasing vogue of variable speed countershafts. There 
are several ways of doing this, the simplest being by 
letting the feed pulley run loose on the countershaft and 
driving it by a separate belt from the main shaft, 
Arrangements should, however, be made for moving the 
feed belt to or from the loose pulley by the same move. 
ment as is used for stopping or starting the countershaft, 
so as to prevent the possibility of the feed going on after 
the stoppage of the cutter spindle. Such an arrange. 
ment secures a constant speed of feed belt under all 
conditions. Some makersin England and Germany haye 
driven the feeds from separate countershafts entirely 
unconnected with the main countershaft. This is bad 
practice, as it renders it possible to stop the main 
spindle without stopping the feed, with consequent 
damage to something. 

The principal argument which has been put forward 
against the arrangement here advocated is that it is 
possible for the feed to go on while the spindle is 
stationary should the spindle belt slip or break during 
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Table for Spindle-driven Speeds. N° of Feeds /6. Total ratio of Feeds 100 tol. MaximumN°of Feeds available 


Feed in Inches 


er Minute Correspondin 


to above Spindle Speeds. -atonctime Il. 


These Feeds are Calculated from Feeds per Turn of Spindle. given in Column A. 








-033 |.04 | .05 | .07 | .08 tt 


14 |.19 |.24 |.3L4. .51| .66| .64|1.1 





-04 -05 |.07 | .09 1.01 .15 


19 | .28 | 82.47.4681 . .68| .87/1.12 11.44 





.o8 -07 -O9 }.91 | .14 .19 


24 | aL 52 65/t.t |t.4 |18 





O7 |.8 e821. 365.2 -26 


94 4 44| . 72\|. 1.2 |1.53/1.96/25 





-t1 [.1@ |.18].23 | .29-4+%38 


49; 63) 6 |1.04/ 1. 1.7 |2.2 |2.8 |3.6 





15 |.19 |.25|.324°.4 | .53 


7 ) : 1.46 | I. 2.4 |3.06/3.9 | 5.0 





21 |.26 |.34+°44| .58/ .72 


-93 | 1.2 E 2.0 . 3.25/4.15|53 |68 





26 |.361~47| .6 | .75|1.0 


1.3 [4.6 [2.1 [2.7 4 [4.4 |8.7 | 7.3-49.3 





——38| .5 63/ .6 {1.0 /|1.3 


7 12.2 8 |3.6 6 16.0 |7.74+98 [12.6 





-53/ .67| .66/1.! 1.4 |1.8 


2.3 |3.0 ‘ 5.0 8.27705 | 13.4 |17 





-71| .Ob/ LIT IIS {1.9 |2.5 


3.2 |4.1 z 6.7 61 14 18 23 





-97/|1.23/1.6 |2.0 |2.5 |3.3 


4.3 |5.5 9.0 +71.7/15 [19 |24 [31 





1.3 |8.7 | 2.8 |2.7 |3.5 |45 


5.8 |7.5- 12.5 26 26 {33 43 





1.4 |1.8 |2.2 |2.9 |3.7 |4.7 |6.1 


7.9 710 {13 [17 27 {38 |48 {58 








2.0 |2.4 |3.1 |3.9 |5.0 |6.4 jaan [ia [is [23 37 |48 |61 |79 


























Feed in Inches per Turn of Spindle. 


2.7 |3.3 [4.2 |5.4 |6.9 |a.7 7 | 





























14 19 24 31 51 66 84 





List of Countershaft Driven-feeds 


N° of Feeds /6. Total Ratio of Feeds. 24 to /. 
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| All the above Countershaft Feeds. Available with any Spindle Speed. 





Note: Useful Speeds are Assumed to be between I5 & 150 feet per Minute of Cutting Speed 
Useful Feeds between .375 & 9 inches per minute . zs 
Figures denoting Useful Speeds & Feeds” arc shown in Black fiyures? 
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TABLE OF MILLING MACHINE FEEDS AND SPEEDS 


“ positively,” providing that the alternative “non-posi- | 
tive’ arrangement is sufficiently powerful forthe heaviest | 
work to be done. 

There has been a tendency of recent years to make the | 
word “ positive” into a kind of fetish. In the majority | 
of cases the adjective “ powerful” conveys a much better | 
idea of what is desirable than the word “ positive” as | 
applied to feeds, and at the same time allows the designer 
considerably more latitude and enables him to steer clear | 
of dangerous breaking points. A great objection to all | 
positive feeds is the danger of breakage should a jam 
take place, and this fact has been recognised by several | 
prominent milling machine makers, who provide a 
breaking piece or some similar safety device to save the 
gears from the general catastrophe in case of a jam. This 
appears to be a tacit admission that the so-called 
“ positive ” feed requires to be made “ non-positive,” in 
order to be safe, and is an argument against rather than 
for positive feeds. 

It is quite true that many milling machines with belt 
feeds driven from the spindle have not sufficient feed 
power for heavy work, and it will doubtless be admitted 
that this is the result of driving by a belt from a spindle 
which at times runs at a slow speed, especially when 
heavy work is being done and when the greatest feed 
power may be required. If the feed belt is driven from 
the countershaft, it can be run at a constant high speed, 








twenty teeth should run at just half the speed of a 3in. 


and ample power can always be obtained irrespective of | 


work. There is some force in this contention, which 
practically sums up the whole of the arguments against 


| the method in question. At the same time it should be 


remembered that all mechanical construction is a matter 
of compromise, and that a single objection does not 
necessarily condemn a design, providing that it can be 
proved not to cause serious trouble in practice and to 
possess sufficient counterbalancing advantages. As a 
matter of fact, and as an example of successful practice 
on the lines indicated, it may be stated that in the work- 
shop with which the writer is connected a very large 
number of milling machines have their feeds driven from 


| the countershaft, and an accident due to the main belt 


slipping is practically unknown, although very heavy 
milling is done. 

One of the incidental advantages of the method is that 
the spindle belt is simply employed in driving the spindle 
and Hs no feeding to do, enabling a given size of belt 
and pulley to take heavier cuts than would be the case if 
the feed also were driven by the spindle belt. The extra 

wer thus obtained also renders the spindle belt less 
fiable to slip or break, and thus minimises the chance of 
trouble from this cause. In the case of a milling 
machine with positive feeds, the determination of the 
relative proportions of the power of the spindle belt used 
up in driving and in feeding under various conditions 
would form a very pretty problem. The independent 
method of driving the feed motions has been used exten- 
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sively by a number of English and continental machine 
tool makers, and appears upon the whole to have many 
solid advantages over other arrangements. 

In many engineering workshops it is now common 
practice to use very large facing cutters having inserted 
teeth. These cutters require the machines to be run at 
their slowest, or almost at their slowest speed. In one 
instance the speed at which the cutter is run is approxi- 
mately ten turns per minute, and the feed from Tin. to 
7jin. per minute. The feeds of the machine are driven 
from the countershaft; and the feed in question is 
obtained without any difficulty. It has been found, on 
the other hand, impossible to get similar results with 
any standard milling machines having the feed driven 
from the spindle. In the .case of such machines as at 
present made, whether having feeds driven positively or 
by belt, the highest feeds which are usually obtainable 
when at the slowest spindle speeds seldom exceed 3in. 
per minute. The writer is unacquainted with any 
standard plain horizontal milling machine of this type 
for general work in which more than 3in. per minute 
can be obtained with the spindle running at its slowest 
speed. At the other end of the scale, viz., at the highest 
spindle speeds, there exists an equal and opposite disad- 
yantage. With the spindle running at, say, 360 per 
minute, the slowest feed which can be obtained from the 
spindle is generally far too high to be of any use with 
the small and comparatively delicate cutters for which 
such high speeds are provided. An examination of the 
table above will emphasise this point. It is largely on 
account of this trouble that many milling machines are 
provided with high speed milling attachments, so as to 
enable the cutter to be run very quickly and yet keep 
the main spindle of the machine, and therefore the feed 
motion, running at only a moderate speed. Without 
such attachments the hand feed only can be used with 
small cutters running at high speeds. 

In cases where the feeds are driven from the counter- 
shaft these troubles do not occur, as the range of feeds 
provided, varying, say, from jin. to 9in. per minute, are 
always available and ready for use, no matter what 
spindle speed may be required. 

These objections to the use of spindle-driven feeds, in 
cases where the spindles have wide ranges of variation, 
may be shown to be practically unavoidable. Assume, as 
an example, a milling machine having 16 spindle speeds 
varying from 9 up to 860 per minute. In this case the 
number of speeds is 16 and the ratio from highest to 
lowest is as 40 to 1, Assume also that the machine is 
provided with 16 feeds varying from in. up to 9in. per 
minute. In this case the number of feeds is 16 and the 
ratio from highest to lowest is as 24to1. The speeds 
and feeds selected in the above examples are taken 
approximately from an existing machine, and fairly 
represent desirable practice. Assuming that the feed 
range jin. up to 9in. per minute covers what is necessary 
for the ordinary requirements of milling. Now, sup- 
posing these feeds to be obtainable on the lowest spindle 
speed in the case of a machine with the feeds driven from 
the spindle, then as the spindle speed is increased the 
whole of the feeds would be increased in the same ratio, 
developing into a range of from 15in. up to 360in. per 
minute on the highest spindle speed, at which they 
would, of course, be quite useless. Whilst, on the other 
hand, supposing the required feeds can be obtained on 
the highest spindle speed of such a machine, then when 
the spindle is slowed down to the slowest they would be 
included in a range of from ‘004lin. up to *225in. per 
minute, which would also be quite useless. 

If it is desired to obtain the same range and the same 
number of feeds as above for all spindle speeds, it will be 
necessary for the feed motion to have a total range of 
feeds, provided by the change-feed mechanism, to give a 
ratio of (40 x 24) = 960 to 1, and to have a number of 
feed changes equal to (16 x 16) = 256 to 1; in other 
words, in addition to the ordinary change-feed mechanism, 
there must be another mechanism compounded with it 
to neutralise the change of the spindle speeds; or, to 
carry the argument a step farther, to produce the same 
effect as would be obtained were the feed driven from the 
countershaft direct. To put the matter in a nutshell, it 
is necessary, in order to obtain all the feeds required 
when driving from the spindle, to have a number of 
changes equal to the number of feeds multiplied by the 
number of speeds, and to have a total range of variation 
equal to the product of the speed and feed ranges. 
The complications which would result with the feed 
motion arranged to satisfy the above conditions would 
be very great, and the speed at which some of the gearing 
would require to run at times would probably be beyond 
practicable limits. 

In the example given it will be seen that although two 
hundred and fifty-six changes of feed are provided, the 
result only equals in utility the sixteen changes which 
would be provided were the feed driven from the counter- 
shaft. With the countershaft-driven feed, of course, the 
changes can be made by means of a change-gear box, or 
by any suitable gear, just as in the case of the positive 
feed motion, thus securing equal convenience for chang- 
ing feeds with either method of driving. The usual 
course adopted by makers of machines with spindle- 
driven feeds is to provide a range of feeds suitable for 
the medium spindle speeds, but giving inevitably, as 
explained above, defective ranges when using many of 
the higher and lower spindle speeds. 

The appended speed and feed table illustrates how the 
matter works out in practice. The speeds are in accord- 
ance with the figures quoted above, and may be taken to 
represent an actual case. Cutting speeds in feet per 
minute are given for various diameters of cutters which 
would be used on such a machine, and the figures repre- 
senting useful speeds and feeds are printed in black type. 
The spindle-driven and countershaft-driven feeds also 
represent good average practice. An examination of the 
useful feeds which can be obtained with the larger 
and smaller cutters will clearly illustrate the argu- 

ment. Speeds are assumed to be useful that come 





between 15ft. and 150ft. per minute, and useful feeds 
between jin. and Yin. per minute, giving enough varia- 
tion for all ordinary requirements. The countershaft- 
driven feeds require no table, as all are available for any 
spindle speed. A list simply is given. 

If the writer might be permitted to indulge in a fore- 
cast as to the tendency in milling machine design, it 
would be that the milling machine of the future will have 
no separate countershaft ; the spindle will be driven from 
a coustant-speed shaft through a positive non-slipping 
speed-varying mechanism. The feed will be driven from 
the same constant-speed shaft through a belt or other 
safety slipping arrangement, and will have its own speed- 
changing device. The first driving shaft will have a 
friction clutch or other arrangement for starting and 
stopping, so that both spindle and feed will necessarily 
stop at the same time, and owimg to the spindle being 
driven positively from the first shaft, and not through a 
belt, there would be no possibility of the feed going on 
while the spindle was stopped owing to the slipping or 
breaking of the belt. A machine so designed would 
embody all the desirable features discussed above. 

At the present time serious difficulties lie in the way, 
the chief of which is the non-existence of the perfect 
positive changing device suitable for heavy work and 
wide ranges of speed. Designers and inventors are at 
present very busy on speed-changing mechanisms, and 
it is possible that the problem may be solved some time 
in the near future. The vexed question of speeds and 
feeds for milling machines will then possibly be settled 
finally and for ever. 








BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES. 
(By cur Special Commissioner.) 
No. III.* 
Il.—CONTRACTS AND SPECIFICATIONS. 


Before taking up the subject of shop methods and 
shop equipment, it may be well to explain the relations 
between the commercial and the professional interests in 
bridge design and construction. A bridge is not built 
for scientific purposes, but as a part of the necessary 
equipment for doing business upon a road or railway, 
and the aim of the designer should be to build the best 
bridge that will meet requirements with the least 
expenditure of money. For this reason the designer 
must not govern his work by purely scientific principles, 
but must bear in mind the limitations imposed upon 
him by commercial conditions, and by the practical 
conditions involved in manufacture and erection. 

Good American railway bridges are fully equal to those 
of British and Colonial railways in strength and design 
In a paper presented to the Institution of Civil 
Engineers in 1902, Mr. H. B. Molesworth made the 
generous but strictly accurate statement that “first-class 
American bridge work is fully equal to, if not superior to, 
the best English work in design, material, workmanship, 
and finish.” In fact, American bridges are in many 
instances superior to those designed in Westminster 
offices, where—as THE ENGINEER has frequently shown 
—the designer too often fails to realise his proper 
relations to economic and manufacturing considerations, 
or regards such relations as beneath notice by his profes- 
sional dignity. This must and does result in excessive 
weight and difficult and expensive construction. 

In America the bridges on all important railways are 
designed by the engineer-in-chief or by the bridge 
engineer. In many cases the design of an important 
bridge is either made or examined by a consulting engineer, 
who has made bridges his speciality, and very many of 
these consulting engineers are men of wide reputation. 
They, as well as the bridge engineers of the railway com- 
panies, are not simply designers or theoretical men, but 
they are thoroughly well informed as to the metallurgy 
and manufacture of steel, the shop practice of bridge 
construction, and the condition of the steel market. 
Thus, in the case of a certain railway extension, which 
included two long steel viaducts, the engineer found that 
owing to the great demand for steel plates, the mills 
could not supply the plates required within the limits of 
the time he could allow. But steel shapes were readily 
obtainable, and the viaduct designs were therefore made 
for structures built up almost entirely of steel H-beams, 
channels, and angles. 


Nearly every leading railway in the United States has | P 


its own bridge engineer, who—with the chief engineer— 
undertakes the complete designing of bridges, and also 
all work of maintenance, repair, and renewals. Some 
railways also do their own erection. The bridge building 
company, however, very generally makes the shop 
drawings, which are submitted to the chief engineer, 
or bridge engineer, for approval. On the smaller rail- 
ways, where the chief engineer is not specially a bridge 
engineer, or where the staff is insufficient to undertake 
the detail designing of the bridges required, a consult- 
ing engineer may be called in. Or the builder may be 
requested to prepare the working plans, subject to certain 
requirements and in accordance with the specifications. 
In such a case the tenders usually include a strain sheet 
and estimate of weight. The prices, strain sheets, and 
weights of the different tenders are compared, and the 
contract awarded. The detail drawings are then made 
by the successful contractor, and submitted to the rail- 
way engineer for approval, certain changes being usually 
required by him before the plans are finally approved. 

The following quotation in regard to bridge designing 
is an extract from a paper on “Recent Progress in 
American Bridge Construction,” which was read at the 
annual meeting of the American Association for the 
Advancement of Science in July, 1902. 

A movement which has done much good ~~ the past decade, 
and promises more for the future, is that of the organisation of 
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bridge departments by the railroad companies. The great economy 
in making one design rather than to ask a number of bridge com- 
panies to make an equal number of designs, of which all but one 
are wasted, is the first advantage ; but another of even greater 
significance in the development of bridge construction is that which 
arises from the designs being made by those who observe the 
bridges in the conditions of service and who will naturally devote 
closer study to every detail than is possible under the former usual 
conditions. The larger number of responsible designers also leads 
to the introduction of more new details to be submitted to the test 
of service, which will indicate those worthy of adoption in later 
designs. For the most important strvctures consulting bridge 
engineers are more frequently employed than formerly, when so 
much dependence was placed upon competitive designs made by 
the bridge companies. 

The methods of letting contracts for country highway 
bridges have been very lax and in many ways 
reprehensible in the past. Township or county officials, 
utterly ignorant of bridge work, would call for tenders for 
a certain bridge, often specifying merely the length and 
width. The travelling salesmen or engineers of the 
various bridge builders would be on the lookout for these 
chances, and would gather in numbers, each preparing 
his own design, estimate, and tender, with the one sole 
object of getting the contract. This led to much sharp 
practice, and the construction of many light, weak, and 
ill-designed bridges. To facilitate the work of getting u 
these hasty designs most companies prepared small 
diagrams of certain typical designs, blue prints of which 
were bound up in book form, accompanied by tables of 
weights, &c., for certain lengths of span, depths of truss, 
and widths of roadway. These books were carried by the 
travelling engineers. This practice is stil] followed some- 
what extensively in the rural and less settled districts, 
but on a more scientific and business-like basis than 
formerly. Consequently much of the glory of these 
“bridge fights” has departed, and with it much of the 
scandal and the tendency to scamp work. There are 
still, however, many irresponsible contractors who have 
no works, but operate in the country districts. They get 
up poor and flimsy designs, and when they receive 
contracts they sub-let them to firms having works. The 
competition between the latter prevents them from 
absolutely declining to handle such work, which would 
be the proper action. 

In the more populous country districts there is a grow- 
ing tendency to require the employment of engineers to 
prepare bridge plans, upon which builders can submit 
tenders. In some States the county surveyor or engineer 
is required by law to prepare the plans for all such 
structures within his jurisdiction, and to call in a consult- 
ing engineer for those which are estimated to cost more 
than a stated amount. Of course, the idea of the old 
practice was that the designs were obtained free of cost, 
but it is now pretty wel] understood—even by rural 
authorities—that the tenders always included a sum 
sufficient to repay the successful tenderer not only the 
cost of designing that particular bridge, but also the cost 
of designing other bridges which were awarded to rival 
contractors, his own work being lost whenever his tender 
was not accepted. 

The English practice of requiring a fee for furnishing 
a copy of the plans and specifications is not observed in 
the United States. Advertisements for tenders usually 
state that plans and specifications are on file at a certain 
office. The bridge companies have men travelling about 
to look up such matters, and if they—or the officials at 
the head office of the company—judge that the company 
will wish to tender, copies of the plans and specifications 
can generally be obtained. For highway bridges the 
tenders are often required to be accompanied by general 
plans, which thus form competitive plans, as already 
mentioned. ; 

In reference to the matter of the preparation of plans 
for railway bridge contracts, the following quotation is 
given from a very interesting committee report presented 
at the annual meeting of the American Railway Engineer- 
ing and Maintenance of Way Association in 1902. 

As to the degree of completeness of plans and specifications to 
be furnished by the railroad, there are three distinctive courses 
open:—A : Plans of more or less detail, but sufficiently full and 
precise to allow the bidder to figure the weight correctly, and if 
awarded the contract to at once list the mill orders for material. 
B: General outline drawings showing composition of members, 
but no details of joints and connections. C: A full specification 
with survey plan only, leaving the bidder to submit a design with 
his bid. Of seventy-two railroads replying definitely to this phase 
of the inquiry, twenty-four roads, covering 55,809 miles, make use 
of course A; thirteen roads, covering 28,753 miles, use course B ; 
and thirty-five, covering 32,683 miles, course C. A large majorit; 
of the engineers and bridge companies favour the making of.detail 
lans. Among the various methods now in vogue, there are two 
which are satisfactory. One is to furnish complete detail drawings 
and specifications ; the other is to furnish specifications, survey 
plans, and other information, leaving it to the bidder to make his 
own design. Furnishing a diagram showing composition of 
members only is not so satisfactory to the bidder, as the strain or 
section sheet is not a complete design. In order to obtain a close 
bid, it is essential to furnish such information as will enable the 
bidder to figure the cost of shop work with reasonable accuracy, 
which he can do only if either a complete design is furnished to 
him, or if he is at liberty to follow his own practice as regards 
details of construction, in which case he should make his own 
section sheet. To submit a strain or section sheet only without 
details to the bidder is not very satisfactory, as it will sometimes 
require more time and study to work upa good design from the 
same and at the same time conform to the sec:ions and sizes given 
thereon, than if the bidder would also make the strain sheet to 
conform to his own practice in the construction of details and con- 
nections. It is preferable for railroads to furnish detail plans of 
bridge work to bidders complete enough, at least, for a precise 
determination of the weight of the structure and for listing the 
mill orders by the successful bidder. If such drawings cannot be 
furnished, the alternative should preferably be full specifications, 

iving directions for the detail design of the structure, accompanied 
. a survey plan and all needed information concerning the work ; 
the bids in this case to be by the pound and not accompanied by a 
design, the detail plans to be made later by the railroad or con- 
tractor, as may be understood. 

In regard to the advisability of awarding contracts at 
a fixed price for the bridge, or a certain price per pound 
for an approximate tonnage, the report above quoted 
favours letting bridge work by the pound, as this method 
satisfies the business principle that the seller should be 
paid for exactly what he furnishes. It relieves the 
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estimator from much responsibility when working up the 
weight of a bridge for the purpose of making a tender, 
and thereby reduces the cost of this operation. It allows 


changes to be made in a design without hardship to | 


anyone, and it is the only proper basis for tenders when 
a specification only is furnished ; while it is also applicable 
to the case when full plans are furnished. 


On the other hand, a lump sum tender enables the | 


purchaser to know exactly what a given job will cost; it 
also obviates disputes—which sometimes occur when a 
pound price is used—as to the final and complete weight 


when the bills are rendered. When the work is varied, | 


like a drawbridge, this is undoubtedly the best method of 
fixing a price. It involves no hardship to the person 


making the tender when the railway furnishes full plans, | 


but it is not applicable to those cases where only a speci- 
fication is furnished. In short, it is a business question 
to be decided largely by the convenience of the pur- 
chaser, governed by the limitation of the course pursued 
in obtaining tenders. 

The shipping weights of all parts of a bridge should be 
closely checked with the plans by the engineer in order 
to detect underweight if the contract is by the lump sum, 
and to guard against excess weight if the contract is by 
the pound. On one particular railway, which has 
standard designs and lets its contracts at a price per 
pound, the weights of the several designs are tabulated. 
These weights are 2} per cent. in excess of the calculated 
weights. No excess weight above the tabulated weight 
is paid for by the railway company, and if the actual 
weight falls much below the tabulated weight the bridge 
may be rejected. 








THE BRADLEY BOILER EXPLOSION. 


a 


A BOILER explosion occurred at Bradley, near Bilston, on 
the 20th instant, which has attracted a great deal of atten- 
tion, because it was stated that the boiler was new, and the 
explosion was exceptionally violent and fatal. We give the 
report which we have received from our representative, who 
was given every facility for obtaining information. At the 
moment comment of any kind would be out of place. The 
explosion occurred at the sheet-iron works of Messrs. Tupper 
and Co., Batmans Hill. 

‘*Second-hand Cornish boiler about 30ft. long and 6ft. 
diameter, single riveted circumferentially, and double 
riveted longitudinally. Shell made up of nine rings, each 
ring in two plates—jin. thick iron. End plates—both 
flanged and single riveted to shell. Gusset stays of gin. 
plate, connected with angle iron in usual way. Flue tube 
originally about ,,in. thick and 33in. diameter for the greater 
part of its length, reducing at the last section to end plate, 
where it is 30in. diameter. 

‘* Two manhole openings and two additional seating blocks 
on top of shell, one taking—presumably—combined stop and 
safety valves, and the other the feed pipe. Latter leads 
vertically downwards to within a few inches of flue, and then 
horizontally, it is to be supposed—hori- 
zontal part gone. Boiler supported in seat- 
ing on brackets, but, owing to weakness 
and corrosion, recently reinforced, thus— 

Age of boiler, according to some accounts, 

more than twenty-two years. Makers, 

Hawksley, Wild and Co., Brightside, near 

Sheffield. Boiler under steam for first 

time after setting in position by present 

owners. Sold by Thomas Ward, Sheffield, 

second-hand dealer. Said to have been passed for 60 Ib. pres- 
sure by the Vulcan and the Scottish Boiler Insurance Com- 
panies. Vulcan since say this is not true. Owners intended 
to use boilerat 45 lb. At the time of the accident it is declared 
there was only 40 lb. pressure persq.in. Flue tube appears to 
have collapsed first, buckling the end plate that remains in 
the boiler, inwards. Flue not only collapsed, but broke up, 
and all except two rings—the reduced section 30in. diameter 
connected to end plate, and the section next to it—were 
blown out of the boiler with the greater part of one end plate, 
only a small piece remaining attached to the gusset stays at 
this end. Boiler was shifted by the explosion 20ft., and to a 
position at right angles to its original position. Parts of its 
tlue and end plate were blown clear of the works, and to a 
considerable distance. The brick stack serving the boiler fell, 
and caused some of the—human—damage. No explanation 
given as to cause of explosion, but I am inclined to attribute 
it solely to wasting of flue tube, and inability to withstand 
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VALTELLINA HIGH-TENSION THREE- 


PHASE RAILWAY. 
No, I, 
| Aut lovers of the picturesque waters and mountains of 
| Lake Como should thrill with joy at the news that the 
| rocks and woodlands of the eastern shore are no longer, 
and will never again, be polluted by the clouds of the 
| dense and ill-smelling smoke that Italian steam loco- 
motives leave everywhere behind them. The line from 
Lecco to Colico, and thence branching to Sondrio and 
Chiavenna, has been in course of electrification on the 
Ganz high-tension three-phase cascade induction-motor 
system during a period of over two years. The goods 
traffic has been run electrically during nearly the whole 


freoua VENNA 


Sey 


"i 
» ) im. 20,359 


Sf ‘ fi 
wa 
p> 
Dysceate Nero. 


‘é 


Ss 
SIX oe, 
GP AEC OLIco 


ac 


3 


‘i Y 


Cesia 


i —— 
NSS 
*\ SS 


ae = \ 


passenger traffic, the whole spread over relatively long 
distances with stations far apart, and no need for a short 
time-service ; with, again, both express and slow local 
trains torun. It is a mixed railway service, and not a 
dense one ; and one, moreover, presenting in a very high 
degree all the physical difficulties of steep gradients and 
much curvature, which increase the cost of railway 
working. Finally, it is one where passengers will not pay 
extra high fares for extra high speed, but where, on the 
other hand, the distances are so great that tramway 
speed is wholly useless, while for profitable working 
heavy traias are essential. The economic applicability of 
electric traction to ordinary all-round railway work is 
being vigorously discussed in engineering circles all round 
the world. Here at Valtellina is the first actual 
demonstration of the solution of this problem, carried out 
expressly for the purpose of testing whether, from the 
two points of view of mechanical practicability and of 
financial economy, electric traction is desirable over «!] 
the lines of North Italy. 

For it is no less a question than this, the conversion to 
electric traction of the whole North Italian railway 
system, which has been put seriously on the carpet during 
the last four years. And to probe it thoroughly in all its 
ramifications, the scene of this Ganz experiment has been 
specially selected by the Government and the railway 
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of last year, while the passenger traffic was finally and 
completely put under the new régime last September. 
Although annoying delays have occurred, the whole is 
now working very smoothly and regularly. 

This line has excited among continental engineers a 
very special and lively interest, and numbers of American 
and English engineers have already visited it. Next 


companies as being a compendium of all the conditions 
and all the difficulties existing throughout the whole net- 
work—at the same time being a branch by itself, and 
therefore capable of being experimented on without 
interfering with the great main lines, and without its 
statistics being rendered doubtful by intermixture with 
those of steam lines. 

In 1897-8 an agreement was come to between the 
Italian Government and the two great railway companies, 
the Societa Italiana per le Strade Ferrate Meridionale, or 
the Italian Southern Railways Company, also called the 
Adriatic Railway Company, and the Mediterranean Rail- 
way Company, that each of them should make an experi- 
ment in electric traction on a large scale. The Mediter- 
ranean Company has converted its line between Milan, 
Gallarate, Varese, and Porto-Ceresio at the foot of Lake 

, Lugano, which is 47 miles long and has gradients up to 
| 12 per 1000 in its northern portion only, the parts near 
Milan being practically level, to electric traction by 


| 550 volt continuous current taken from a third rail 


supported on insulators at one side of the track. The 
Thomson-Houston Company has carried out this work. 
The Adriatic Railway Company selected the Valtellina 


| district because the conditions were much less easy for 


summer crowds of tourists of all nationalities will | commercial success in electric traction. The railways in 


traverse it, coming down from the Spliigen and the 
Engadin by the Bregaglia to Chiavenna. Or they may 
come over the Bernina Pass or down from the Stilfser- 
joch by Tirano to Sondrio in the Val Tellina, which is the 
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this district belong to the Government, and are worked 
by the above company under lease expiring in 1905. The 
company could not, on a lease so nearly run out, take 
upon itself the capital expenditure cf nearly a quarter 
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the steam pressure to which it was subjected. There was 
considerable wasting over large areas, and severe pitting on 
the under side of the tuve. While originally jgin. thick, it 
was reduced in places toa shade more than ;;in. This weak 
condition of the flue tube, taking into consideration its rather 
unusual length in comparison to diameter of boiler, may be 
ample explanation of failure without other contributing 
causes. Little scale on tube or shell, and the latter appa- 
rently in good condition. No signs of overheating. Nature 
of fracture in places suggests low ductility of iron, of which 
the flue was made, and deterioration of metal may have 
reasonably been brought about by long service. Source of 
heat, waste gases from heating furnacer. J392 

‘ It is interesting to note that at some time change of boiler 
endshad been made. Old blow-off-cock hole had been blanked 
off, and the front fitting and mountings transferred to the end 
having the reduced end of the flue connected to it.’’ : 


‘railway organisation—the goods as important as the 


Fig. 2—PROFILE OF LINE BETWEEN LECCO AND COLICO 


name given to the valley of the Upper Adda. But few of 
these tourists will see in this railway anything of deeper 
and more special interest than in the numerous other 
electric lines on which they have travelled elsewhere. To 
them it will appear an extended electric tramway and 
nothing more, and therefore not worth inquiring about. 
But to the railway engineer it is vastly more, because it 
is the first electric railway that has come into existence, 
using the word “railway” in the compendious sense. 
Elsewhere electric traction is used abundantly for the 
dense passenger traffic in and about large towns with 
short distances between stations and short time intervals 
between trains, and with little light and no heavy goods 
traffic. Here in Valtellina we have reproduced all the 
diversified conditions and all the difficulties of ordinary 





of a million sterling needed for this experiment except 
under guarantee of recoupment, while the State was 
willing to take over the new plant and pay for it in 1905 
only in the event of its having then proved an undoubted 
financial success. A new temporary company called the 
Societd per la Trazione Ellettrica sulle Ferrovie (Railway 
Electric Traction Company) was formed to assume the 
responsibilities necessary to reconcile these interests, and 
to make the necessary contracts with Ganz and Co., of 
Buda Pest. This intermediate company has -strong 
financial support from Ganz and Co. itself, and also from 
Schiickert and Co., of Niirnberg. There are thus no less 
than five parties largely interested and co-operating in 
this work. As each has its own special duties to perform 
and its own interests to guard, there is no wonder that 
many small contentious matters have arisen regarding 
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the details of the work which have caused exaggerated | 


delays, not because of any actual practical difficulfies 
in putting things right at once, but because of the 
somewhat bogey necessary processes in determining 
in each case whose duty it was to put it right. 
The steam locomotives that used to work the line were 
numerous—twenty-seven of them—and small. These are 
replaced by ten motor cars and two electric goods locomo- 
tives to serve an increased traffic, two more locomotives 
being now on order and in course of construction. The 
roadway, built for light traffic, had to be almost re-made for 
these heavier units ; and when this was at last done, it was 
done with such superabundant energy that at places it 





pear to between 9 and 10 per 1000. The lake shore is 
mostly rocky and precipitous, necessitating a tortuous 
course, half the length being in curves and 365 per cent. of 
it in tunnels. A large proportion of the curves are of 
1000ft. radius. From Colico to Chiavenna—see Fig. 3— 
there are not so many curves, and three-quarters of the 
line is more level; but the last 33 miles is very steep, 
being mostly about 20 per 1000, and for a 300 metre 
length 22 per 1000, which maximum gradient is accom- 
panied by a 1000ft. radius curve. 


picturesque mountainous character. Half-way between 
Colico and Sondrio—see Fig. 4—there are some stiff 
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Fig. 3—-PROFILE OF LINE BETWEEN COLICO AND CHIAVENNA 


was found that the rail-level was a foot higher than was 
stipulated. The tunnels are of small section, only 
11ft. Tin. wide by 18ft. 4in. from rail to crown, and very 
numerous, and the raising of the rail-level left head-room 
so much less than had been reckoned on in designing the 
motor cars as to cause trouble with the trolleys. So 
much was this the case that the method of suspension of 
the contact-lines in the tunnels had to be altered. These 
are samples of the causes of delay, all due to the work 
being in many hands instead of being wholly executed 
under one chief control. 

For some months past, however, everything has been 
working with the utmost smoothness. There is only one 
point in which the attainment of the full electric 
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gradients of 14, 15, 17, 12, 124, and 184 per 1000; and in 
this middle part there is also muchcurvature. There are 
in all twenty-four stations, at nine of which the express 
trains stop, while the others are served by intermediate 
local, or, as the Italians call them, “collecting” trains. 
The average distance apart of the express stations is thus 
about 84 miles, while that of the local stations is nearly 
83 miles. Fig. 5 is a graphic time-table of the train ser- 
vice, in which the heavy lines are express trains, the 
lighter lines local passenger trains, sometimes taking 
goods with them; freight trains drawn by locomo- 
tives are not shown. It will be noted’ from this 
table that northward express trains go alternately—or 


factories, the chief industry being the spinning and 
.weaving of silk, the silk itself being produced in the 
district. The populations of the larger towns are :— 
Sondrio, 8985 ; Morbegno, 4256 ; Colico, 3877 ; Chiavenna, 
5104; Lecco, exclusive of suburbs, 8285—-none of them, 
therefore, bigger than a good-sized English village. The 
railway passes sixteen other villages besides these, and 
their total resident population amounts to somewhat over 





This part of the line | 
climbs 427ft. into Chiavenna, which is a small town of | 


54,000, including the above. But the whole province of 
Sondrio and the countryside east of the lake from Colico 
to Lecco has a total population of over 200,000; which 
indicates how much it is scattered, how little concentrated 
in the towns. This is the district served by the railway. 

The railway between Sondrio and Colico has existed 
since 1885, and that from Colico to Chiavenna since 1886. 
The line from Colico to Lecco is of much more difficult 
and expensive construction, and it was not opened until 
1894, the traffic being served by the lake steamers up till 
that date. They are single lines throughout, 4ft. 8}in. 
gauge, with steel Vignole -rails, weighing 27°6 kilos. fd 
metre, or 55 lb. per yard, in the Chiavenna-Colico-Sondrio 
branches, and 36 kilos. per metre, or 71 lb. per yard, between 
Colicoand Lecco. In the former branches the normal 
spacing of the sleepers is 3ft., and in the latter 2ft. 10in. 
This latter stretch, however, has been recently 
strengthened by reducing the spacing of the sleepers, 
the almost continuous sharp curvature having made this 
necessary with the heavier locomotives. 

Later statistics than those of 1900 have not been yet 
published. The total receipts for 1900 were 9 per cent. 
greater than for 1899. An idea of the amount of the 
passenger traffic is obtained from the number of tickets 
sold in 1900 at the chief stations, namely, 39,000 at 
Sondrio, 28,000 at Chiavenna, and 31,000 at Colico; a 
much larger number at Lecco, but the majority of them 
for other than the electric Jine. The summer passenger 
traffic is quite double that in the winter. In this year— 
1900—the total receipts were £40,000 exactly, almost pre- 
cisely equally divided between passenger and goods. This 
was obtained from rather less than 400,000 passengers, and 
rather less than 500,000 tons of goods. This meant 
just over £600 per mile, the Lecco-Colico portion being 
more than 60 per cent. more productive per mile than 
the. rest. athiad 








nearly so—along the Chiavenna and the Sondrio branches, | 










Fig. 4—PROFILE OF LINE BETWEEN COLICO AND SONDRIO 


=Per train mile these receipts work out to 3s. 4d. 


ated 





efficiency expected is still for a little time delayed. The while those going south come alternately from Chiavenna | English money, the Lecco-Colico part being per train 


goods traffic being heavier than anticipated, the two 
locomotives originally ordered are not sufficient to cope 


and from Sondrio. Also each express train meets at 
Colico a local train going in the same direction on the | 


mile 50 per cent. more productive than the rest.. Over 
the whole of the Adriatic Railway Company's lines the 


with it, the remainder being steam-drawn. In the other branch, the local leaving Colico after the express if | average receipts from passengers and goods together 
numerous tunnels the steam locomotives deposit smoke going northward, and arriving at Colico before the express | were in the same year about £1450 per mile, of which 
upon the insulators, which detracts from the perfection if going southward. It will be seen that nine passenger | £630 was from passenger traffic, and 5s. 9d. per train mile, 
of the insulation, Until the full complement of electric trains, express and local together, start northwards from | or, roughly, twice as productive as this portion chosen for 
power is upon the line, the excellence of electric traction Lecco, and nine trains arrive here from the north, per | the trial of electric traction. On the Valtellina electric 


is not given absolute fair play, But this is a small 


day; and that the average interval between them is | 


lines the average fare paid by one passenger is a little 


matter in any case, and in a few weeks’ time it will be 1 h. 40 min. The shortest interval between the de- | over 1s., while over all the company’s lines it averages 


remedied. 
The original project did not connect these lines to 


partures is 14, and that between the arrivals 11 min. 
Six goods trains are interpolated between these, besides | 


1s. 103d. The average working costs total up to 4s. 3d. 
per train mile, of which 73d. are spent on fuel. The 


Milan, the centre of all things industrial in North Italy, three other goods trains overnight. The same table! coal used on the locomotives in the Lecco district just 


which is thirty-two miles distant from Lecco. After, 
however, an inspection of the results of working up to 
date, the Minister of Public Works has given the neces- 
sary sanction for this extension through Monza to Milan, 
and arrangements are now being made to commence 
work upon it. The sanction given for this extension is 
evident proof of the favourable judgment of the State 
authorities upon the results already achieved. This 
will more than double the electric traction work to 
be done; and if the line between Lecco and Como— 
twenty-six miles, over high ground—be also added to the 
electric network, the load will be three times as much as 
is now demanded. The central station at Morbegno is 
laid out so as to be able to meet these increased demands. 
The statistics of the work upon this more extended field 
will in a few short years decide the question whether a 
gigantic conversion to electric traction throughout Lom- 
bardy and Venetia will be embarked upon. An astonish- 
ing development of electric tramways has taken place in 
Milan during the last three years. Although the condi- 
tions in North Italy are not exactly reproduced elsewhere 
in other countries, still it seems probable that Italy may 
have the honour of leading the way in the biggest indus- 
trial revolution the world has seen since the introduction 
of railways. 

To understand the all-round character of the problem 
here attacked, the general circumstances of the Como 
district and its traffic must be considered. Fig. 1 gives 
a map of the line. Starting from Lecco at the southern 
end of the east branch of the lake, the railway runs north 
to Colico, a distance of 89 kiloms., or 244 miles. From this 
siation the shorter branch runs due north 27 kiloms, = 17 
miles to Chiavenna; while the other branch stretches 
eastwards 41 kiloms. = 254 miles along the valley of the 
Adda, or Val Tellina, to Sondrio. The present total 
length is thus 67 miles. Figs. 2, 8, and 4 give longitudinal 
sections of these three lengths. They also enumerate 
the curves. From Lecco to Colico—Fig. 2—there are 
frequent rises and falls, in nine stretches the gradient 








| trains is 83 kiloms. = 20 miles per hour. The actual maxi- 
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Fig. 5—GRAPHIC TIME TABLE 


shows that the express speed, inclusive of stoppages, is | 
41} kiloms., or 26 miles per hour, while that of the local | 


mum running speed is 66 kiloms., or 41 miles perhour. The 
acceleration varies from 200 to 800 mm., or Sin. to lft. 
per second per second. There is here, therefore, none of 
the incessant activity of a heavy urban passenger traffic, 
the hourly receipts from which will cover any undue 
capital outlay in electrical installation. 

The shores of Lake-‘Como and the lower slopes of the 
mountains are studded all along with villages, villas, 
farms, and cottages. In aiid around Lecco and along the 
Lecco end of the route thence to Como, there are many 








now is Welsh coal-dust compressed into briquettes in 
Italy, and bought at about 29s. 3d. per ton; while the 
average cost of the fuel used in 1900 over the company’s 
lines was 28s. per English ton. 

The rates at which fares are charged are the 
following :— 


First- Second- Third- 
class, class. class, 
Lire. Lire, Lire. 
Express trains, per kilom. ... 0-13 0-09 0-06 
Local «. O-ll 0-07 0-05 


” ” ” 


with from 25 to 30 per cent. reduction on express return 







































































THE ENGINEER 


JAN. 30, 1908 





eee} 




















Fig. 8-ELECTRIC GOIDS LOCOMOTIVE 


tickets, and none upon local returns. These figures mean 
from 2-1 to 0:8 English penny per Englisk mile. 

The trains on the electric line are made up of the old 
rolling stock plus the new motor cars and the new goods 
locomotives. A motor car is shown in outside view in 
Fig. 6, and a train, made up of a motor car drawing five 
carriages, in Fig. 7. Figs. 8 and 9 are similar views of a 
goods locomotive and of a goods train headed by one of 
these locomotives. At present there are in use ten motor 
cars, each weighing 53 tons. The train of five coaches 
weighs about 100 tons. The motor car is 19°17 m., or 
64ft., long over buffers, and its roof stands 13ft. 4in. 
above the rails. The trolley wires are 20ft. above the 
rails in the open and 16ft. in the tunnels. Five of the 
cars have first-class drawing-room and smoking saloons, 
seated for forty passengers; and five others have 
second and third-class compartments, the two together 
giving fifty-six seats. They are entered from the 
ends, where also are placed the drivers’ boxes, with 
closed in roof and glass front. Each motor car has 
a small baggage compartment. The goods loco- 
motive weighs 46 tons. It is capable of starting 
a 270 tons load on an up gradient of 11 in 1000, or of 
drawing 450 tons at 30 kiloms. per hour uniform speed on 
same grade. The driving wheels are 553in. The four 
motors in each locomotive are separately controlled and 
are not in cascade, their total maximum horse-power 
being 600. The four motors in each motor car are in 
two cascade pairs, and at half-speed they together can 
exert 300 horse-power. Full details and drawings of 
these will be given in the following articles. It may be 
here mentioned that new locomotives are being designed 
to draw express and local passenger trains of 250 tons 
at speeds up to 44 miles per hour on 10 per 1000 
gradients, and goods trains of 400 tons weight at speeds 
up to 22 miles per hour on the same grades. 

The present two-motor cascade system gives two 
“normal ”’ speeds, which, with the present wheel 
diameter and 15 per second frequency in the current, are 
about 64 and 32 kiloms. per hour. The new locomotives 
will have three motors and will have three “ normal ” 
speeds. How this is managed will be explained later. 








For several years the Prussian State Railroads have 
used 84 lb. rails for renewals on lines which have a heavy traffic ; 
but it is now determined to make the change where fast trains are 
run without waiting for the old rails to wear oat. 


ABSORBED ACETYLENE. 


In past articles upon acetylene, we have mentioned that 
the gas is capable of dissolution in acetone, and that the 
solution so obtained, or acetylene itself, is capable of absorp- 
tion in any suitable porous substance ; the solution, absorbed 
gas, and absorbed solution all exhibiting advantages over 
ordinary acetylene, in possessing, for a given quantity of 
latent candle power, a considerably decreased volume. 
Acetylene itself cannot be safely compressed beyond a pres- 
sure of two atmospheres, and may not be legally compressed 
beyond an effective pressure of 100in. of water column ; but 
the solution, or its variants, permits of a pressure of ten 
atmospheres being applied to it in perfect safety. At ordinary 
temperatures and pressures acetone dissolves about twenty- 
five times its volume of acetylene, so that at ten atmospheres 
it takes up 250 times its volume; but since the acetone 
expands as it dissolves the gas, a steel cylinder cannot be 
entirely filled with liquid before the gas is pumped in, and 
accordingly above the level of liquid is a certain quantity of 
compressed acetylene standing at a degree of pressure which 
is unsafe. Moreover, from large vessels filled with the simple 
solution in acetone the acetylene does not escape smoothly 
when the valye is opened unless the bottle is agitated ; and 
obviously, also, the bottle cannot be tilted or shaken briskly 
without danger of some of the acetone entering the gas 
leading tube. But when a cylinder is filled with porous 
matter, and acetylene is pumped into the interstices of the 
material, the pressure may also be raised to that of ten 
atmospheres while the gas issues regularly, and the vessel 
may be put in any position which may be convenient. By 
an Order of the Secretary of State, dated April 10th, 1901, 
acetylene compressed into porous matter, with or without 
the presence of acetone, forms an exception to the main 
Order in Council prohibiting compression of acetylene to 
more than 100in. of water column; and may be used ata 
pressure not exceeding 1501lb. per square inch, provided 
(a) the porous matter is similar to that of which a sample 
has. been submitted to the Home-office; (b) it fills as com- 
pletely as possible the space of the cylinder; (c) its porosity 
does not exceed 80 per cent.; (d) air is excluded from every 
part of the apparatus; (e) the temperature is kept from 
rising during compression ; (f) the cylinder has been tested 
by hydraulic means to a pressure double that at which it is 
intended to work, and if acetone is used (g) the liquid 
does not completely fill the porosity of the substance. In 
practice the porous material employed has a porosity of 
80 per cent., so that when the vessel is apparently filled quite 
full of it, a vessel capable of holding, say, 100 litres of water 
still has space left for 80 litres of liquid and gas. That space 
is about half filled with acetone, i.e., 40 litres are used. 
Acetylene is then pumped in till the pressure reaches ten 
atmospheres, when the vessel evidently contains 40 x 25 x 10 
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Fig. 9—-ELECTRIC LOCOMOTIVE AND GOODS TRAIN 


= 10,000 litres of gas, or 100 times its apparcnt capacity. 
Supposing the acetone omitted, the vessel could only hold 
less than 80 x 10 = 800 litres, or eight times its appare:t 
capacity, at the same pressure, without making any allowance 
for the space which must be left for the dilatation of the 
liquid during absorption of acetylene. 

The process is about to be exploited on a commercial scale 
in Great Britain, after having achieved some success 
in France, and to some extent we believe inItaly. Although 
the absorbed solution is not so concentrated a source of 
artificial light as naked calcium carbide, a cylinder contain- 
ing it, which weighs very roughly 1 1b. per cubic foot of 
available acetylene, is materially lighter than a lead accumula- 
tor competent to supply an equivalent quantity of electricity 
to either glow or arc lights. Precise details as to the cost of 
the gas ready compressed into bottles of convenient size have 
not yet been made public; but if they are not prohibitive— 
and there appears no particular reason why they should be 
the process ought to have a distinct sphere of usefulness 
before it, more particularly for the illumination of heavy 
business vehicles, which are constantly travelling over uneven 
roads, and also for the illumination of railway carriages. Both 
in road and rail vehicles acetylene generated from carbide and 
water on board has been used, sometimes with practical 
success, sometimes with partial or complete failure; but in 
comparison with this method, the acetone cylinder has many 
evident advantages. Where prices are suitable, as in Germany 
and France, a mixture of acetylene and low grade oil gas, or 
cannel coal gas, has proved suitable and convenient for railway 
lighting ; but does not compare favourably with the acetone 
cylinder, which yieldsa brighter light per unit of gas consumed 
for the gas issuing from the cylinder is pure acetylene, which is 
amuch more poweriul ilfuminant than any of its mixtures with 
other combustible gases. We have been given to understand 
by the English proprietors of the acetone process that a few 
omnibuses may possibly soon be put on the London streets 
lighted with neat acetylene from cylindeis ; and we shall 
hope and expect that the experiment will prove more 
successful than previous attempts to use the same gas. 








Wuen the Admiralty drew up the programme for the 
forthcoming long-distance trials of the cruisers Minerva and 
Hyacinth it was arranged that at least two members of the Special 
Boiler Committee should make the passage in each ship. It is 
reported that the Admiralty have now decided to leave the con- 
duct of the trials entirely in the hands of the ships’ own officers 
and the umpires at Portsmouth, Devonport, and Gibraltar. At 
the two home ports the commanders-in-chief will be umpires ; at 
Gibraltar the senior naval officer present when the vesse's arrive 
will undertake this duty. 
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DIAMOND MINING IN KIMBERLEY. 
(By our Special Commissioner.) 
No. II.* 

Tux engraving on this page shows the steel head gear 
of Kimberley Mine. Of the four engravings on page 116, 
lig. 1 shows the Premier Mine washing machine, which 
can wash from 5000 to 6000 tons of earth in a day of 
104 hours. In Fig. 2 débris washing as carried on by 
private individuals may be seen. This exemplifies the 
wasteful methods of the o!d diggers, who left behind 
them débris from their workings which is now found to 
be diamond-bearing in payable quantities. Fig. 8 repre- 
sents the jigs used for roughly concentrating the con- 
centrates from the washing machines. About 1 to 14 
per cent. of all ground is extracted by the washing 
inachines. These concentrates are sent to the pulsator 
and the lighter portions are thrown down by jigging. 
The heavy concentrates from the jigs are passed over the 
grease tables and the diamonds extracted. Fig. 4 shows 
a mud hoist and shoot for disposing of the refuse from 
the washing machines. On page 117 there are four 
further views of different parts of the mines at Kim- 
berley. Fig. 5 shows the open workings at the Premier 
Mine. Fig. 6 represents the working of old tailings by 
hand labour, which is now supplemented by steam 
shovels. Fig. 7 shows the rope haulage out of the 
Premier Mine up a 20 per cent. 
incline. The steam shovel and the 
hopper for loading small trucks repre- 
sented in Fig. 8 have a capacity of 
2000 loads, of 16 cubic feet each, per 


appearance of little mountains on the dead level of 
Kimberley. 
The “pulsator” is in reality an automatic diamond- 


finding machine, and is placed in a building of its own | 


close to the main crushing mill. On entering the 
pulsator house the deposits are first subjected to an 
ingenious process, known as jigging. The purpose of this 
operation is to reduce further the bulk of the deposits 


by removing all the lighter portion of the stuff. The | 
yield from this machine is known as “concentrates.” | 


The concentrates are conveyed automatically into the 


hoppers of the “ pulsator,” and from there are allowed to | 


drop by means of a carefully regulated feed on to the 
highest of a series of inclined trays, arranged in the form 
of a shallow ramp or staircase. These trays have a 
“pulsating,” or vertically vibrating movement, which 
gives its name to the machine. The upper surfaces of 


these trays are covered with a thickish layer of Stauffer’s | 
| And when he gets inside this Holy of Holies, he finds 


When the | 


lubricant, which has for its object the retention of any 
diamonds that may come in contact with it. 
concentrates are fed on to the upper tray, water in con- 
siderable volume is admitted with them. The water, 
aided by the inclination and the pulsating movement of 
the trays, causes all the concentrates which do not 
adhere to the grease in passing to fall from one tray to 
another until they drop from the lowest on to a con- 
veyor, and are never heard of again. 


| The stuff which has been collected by the “ pulsator ” 


| consists of small black stones, containing iron and other 
heavy wminerals—their average size is that of the 
currants in a plum pudding—nails from the dynamite 
| cases which have been loaded up among the loose earth 
in the mines, and have faithfully followed the diamonds 
| throughout their treatment, garnets, and diamonds. At 
this-stage the diamonds are clearly visible, and the eye 
of an amateur can easily detect even many of the small 
ones. It does not follow, however, that such a man 
would make an efficient sorter, as a long training and a 
special aptitude are required for this work. 

Finally, the extracted gems are taken to the head office 


| of the company in Kimberley, where they are graded and 
| classed by a highly trained staff of experts, who,carry on 


their work in a carefully locked office, to which the visitor 
is only admitted on production of a pass, and after being 
scrutinised suspiciously through a little grill in the door. 


himself railed off from the counters on which the piles 
of gems are being sorted, in case the sight of so much 
riches should cause his cupidity to get the better of his 
morality. And here the work of De Beers the miner 
ceases; and De Beers the middlemay comes on the 
scene. The syndicate take over the tliamonds and 
commence their negotiations with the dealers all 
over the world—in- Amsterdam, London, Paris, and, 
above all, New York. It is De Beers 
the middleman who regulates the 
market, secure in the knowledge that 
he owns nearly 90 per cent. of the 
world’s output in diamonds, and that 
as long as vanity shall last, the public 





day of ten hours. The cost is from 
2d. to 24d. per load, including all 
charges. These various engravings 
give an excellent idea of the methods 

-past and present—employed in the 
different processes of mining for 
diamonds. 

When at length the blue ground 
is removed from the depository floors 
its next destination is the washing 
machine. In practice it is found that 
among the stuff on the floors there 
are certain large Jumps which have 
been impervious to the climate and 
the harrow. These recalcitrant lumps 
are conveyed in trucks to the central 
crushing plant. Here they are first 
put through a rotary crusher of the 
“Comet.” type, after which they are 
further reduced by being passed be- 
tween rollers which flatten them out 
and break them into pieces not thicker 
than gin. One or more complete 
washing plants are attached to each 
mine. The blue ground after dis- 
integration is conveyed in trucks to 
one of these. 

On arrival at the washing plant the 
trucks are drawn up an incline to a 
height which is above tine machines. 
From here they find their way by 
gravitation on to a platform directly 
over the washers. In this platform 
are a number of hoppers which serve 
to feed the various machines below. 
Into these hoppers the trucks, which 
are side tilting, deliver their stuff as 
they pass. The earth, assisted by a 
vertical revolving spindle, which pro- 
jects into the centre of the hopper— 
on the coffee-grinding machine prin- 
ciple—falls into revolving cylindrical 
screens. These screens are perforated 
throughout their surface with holes, 
which allow the loose earth and 
small lumps to drop through them, 
and eventually find their way into 
the washing pans. 

The larger lumps are thrown out 
elsewhere and put through a crusher 
before being washed. The washing 
machine, as will be seen from the 
pictures, is in reality a glorified pug 
mill, in which the rollers are replaced 
by a number of radial arms. From each of these arms 
depend into the circular trough a series of rods which, as 
the pan is revolved, serve to churn up the contents, and 
assist centrifugal force in guiding the heavy material 
towards the outside rim of the pan. Water in large 
quantities is admitted to the earth in the pan. 

Stones and diamonds find their way automatically to 
the circumference, and the mud and water escape at the 
centre. When the stuff has been thoroughly washed the 
contents of the pan are drawn off into trucks below. 
here is now no earth left, and any water there may be 
overflows from the trucks as they are filled. These are 
now found to contain a number of small black stones, and 
mixed with them, although not necessarily apparent, are 
allthe diamonds that were in the blue ground when it 
arrived at the washing machines. The yield from the 
washers is known as. “deposits,” and is reckoned to re- 
present in bulk from 1 to 1} per cent. of the original blue 
ground. 

The average value of a load—16 cubic feet—of blue 
ground may be placed at 25s. 











STEEL HEAD GEAR, KIMBERLEY MINE 


I am unable to procure a photograph of the “ pulsator,” 
but, except for the fact that the trays jig vertically 
instead of horizontally, and that they have a coating of 
grease, the machine bears a strong family resemblance to 
the jigging plant of which I send a picture, Fig.3, page 116. 

I do not know how it was discovered that diamonds 
will adhere to grease with such tenacity as to resist the 
triple influence of a flow of water, gravitation, and a 
vibrating movement which should tend to remove them. 
Such, however, is the case, and the process has been 
patented by the De Beers Company. It has proved a 
very valuable invention, and is, I understand from Mr. 
Gardner Williams, the general manager of the company, 
the only patented process in the whole of this elaborate 
system of diamond getting. 

So effective is the grease as a diamond catcher, that 
when the water has been turned off and the machine 


| stopped, it will be found that nearly all the diamonds 


On this basis it may be | 


taken that a similar load of “ deposits” from the washer | 


should be worth about £100. 

Wherever the mine may be situated, all these deposits 
from it find their way to the “pulsator,” which is placed 
just above the depositing floors of the De Beers mine. 


have been arrested on the top tray; a few will be seen on 
the second, and an occasional one on the third. There 
are other trays below these-in case of accident, but it is 
very rare for a diamond to pass even the second tray. 
From time to time a man comes to the machine and 


| scrapes the trays clean with a knife, placing the grease 


Meanwhile the refuse from the washing machines has | 


been carried away up an incline by a hoist, which shoots 

it on to the mud heap to add to the height of one of the 

various piles of débris, which are fast assuming the 
No, I. appeared January 1th. 


with the diamonds, and anything else which may be 
adhering to it, in a pot with small perforations. The pot 
and its contents are heated until the grease melts and 
runs away. These concentrated concentrates are taken 
to an office hard by and turned out on atable. Here 
the sorters take them in hand and effect the final 
separation. 


will insist on buying at his own prices 
diamonds up to the annual limit fixed 
by the statistician. My business, 
however, is with De Beers the miner, 
and I must return to him. 

Although, wherever possible, hand 
labour has been abolished in favour of 
machinery, most of the drilling for 
blasting is done by hand. It is found 
that while a Kaffir boy soon becomes 
efficient at jumping holes by hand 
for this purpose, he is not to be trusted 
with a machine. The cost of white 
labour therefore has told against the 
use of the rock drill in the De Beers 
mines, except in special circumstances. 
From the time that the “boy” filis 
his truck with blue ground in the 
mines the stuff is not touched by 
hand labour until twelve months later, 
when it leaves the depositing floors 
for the washing machine. At that 
stage, of course, the loading of the 
trucks must be done by the hand 
shovel. From that time onwards 
until the man scrapes the grease 
plates of the “ pulsator” for the pur- 
pose of removing the concentrates all 
the processes are automatic. 

But, however much science may 
eliminate hand labour, it stands to 
reason that an enormous personnel is 
required to run a mining scheme of 
these vast proportions. 

It must be remembered that, be- 
sides these five mines, with their rail- 
ways, tramways, machinery, engines, 
repairing shops, crushing and washing 
plant, and all the accessories which 
they entail, the De Beers Company 
has its own explosive works, its 
cold storage, market gardens, and 
its model village of Kenilworth, 
with its water supply, lighting, 
churches, schools, and so on. It 
has, too, its own convict station, 
its police, its elaborate detective 
organisation for entrapping the 
diamond thief and the illicit diamond 
dealer, and a host of other acces- 
sory undertakings and _ responsi- 
bilities. All this entails a large statt, 
and an immense amount of black and 
| white labour. I am sending you herewith a photo- 
| graph of the executive staff at these mines, at the 
|head of which is Mr. Gardner Williams, the 
| general manager. As stated in a recent article, nearly 





| all the principal appointments are held by Americans, 
| especially in the engineering department. I am told 
| that when working full the company can employ 15,000 
| black unskilled hands and 2500 white men, all skilled. 
| At the present time Kimberley has not yet recovered 
| from the effects of the war, and is only employing about 
| 11,000 blacks and rather over 2000 whites. As far as 
| whites are concerned, I would repeat what I have said 
| before, that the company has no difficulty whatever in 
| filling up all vacancies from the families of the men 
| already in their employment. 

I have endeavoured, but without success, to get some 
|idea of the value of the machinery and plant used in 
| these mines; nor can I ascertain the average annual 

expenditure in machinery and plant. This, of course, 
| varies very much indeed in different years. The prac- 
| tice of the company, however, is to purchase machinery 
| and plant out of the profits of the current year, and to 
| wipe the entire value of these purchases out by debiting 

their cost to profit and loss account. Thus, presumably, 
| at the present day, the entire plant of the De Beers Com- 
| pany stands at nil in its books. A sound arrangement, 
| but one which only a few industrial concerns could afford 

to adopt. 

I mentioned recently in one of these articles that in 

spite of the fact that there is a large German influence 
in the directorate, and that the management is American, 
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Great Britain secures by far the largest share of the 
orders for plant. Germany is not worth mentioning as a 
competitor of ours at these mines. The United States, 
however, secures most of the electrical plant, including 
the steam engines for producing the power, and, of course, 
the electric motors, which the De Beers Company is 
applying wherever possible, notably in its machine shops, 
and to its washing plants. In hauling and other sta- 
tionary engines, traction engines, boilers, compressors 
and compressed air engines, winding gear, wire ropes, 
skips, hoists, trucks, trolleys, conveyors, washing plant, 
and certain other commodities, we may be said to hold 
the market. But of the rails, of which there are now 
over one hundred and fifty miles above ground, and 
possibly as many below, we only secure about half the 
orders, the rest going to America. Americans also do 
most of the rock drills, and many of the pumps. 

A very large portion of the trade is done by firms like 
Messrs. Fraser and Chalmers, of Johannesburg, Erith, 
and Chicago, who lay themselves out specially for mining 
plant which will suit this country, whose representatives 
are always on the spot, and whose goods, as they manu- 
facture both in England and the United States, may 
come from either country. 

Before I reached Kimberley I had been told over and 
over again by engineers that the De Beers Company was 
wasteful as a user of machinery. Certainly the new- 
comer is struck with the acres of scrap heaps which 
surround the machine shops. Here he finds a veritable 
mechanical Golgotha, where discarded machinery lies 
rotting on the veldt. And yet when he remembers that 
in this place everything has to be sacrificed to attaining 
and maintaining an even flow of work throughout this 
intricate system, and that the huge profits make it quite 
unnecessary for the company to keep a machine in its 
works when it can find something better by which to 
replace it, he can find plenty of extenuating circum- 
stances and many valid reasons for a policy which would 
seem in many businesses a reckless extravagance. 

After all, if extravagance there be, it is all good for 
trade, and a company which can afford to write off its 
machinery as it buys it, and can distribute in dividends 
a million and a half pounds in a year and carry forward 
in its books a sum almost equal to that figure, is not 
obliged to study these minor economies, which are some- 
times false economies. I append below a few statistics 
as to the output and cost of diamond-getting during the 
year ending June, 1901. The loads referred to are of 16 
cubic feet, and the material hoisted is the diamond- 
bearing “blue ground.” The “ cost per load” is the cost 
of mining, hauling, depositing, washing, and pulsating— 
the entire process. The value per load is the average 
value of the diamonds found in a load :— 








1 r Value of 
—_ Loads Loads Costper Value 4. 
Mine. hoisted. washed. load. perload. a woery 
sd. ad £ 

DzBeers ... 1,242,020 ... 1,675,881 ...1.¢ - an : @ Oko ant 

Kimberley... 878,377 .. 940,992 ... (9 9 --- 803 ... 3,959,383 

*Premier ... 1,571,631 ... 1,517,981 ... 31... 81... 610,831 

+Bultfontein 148,086 ... — sane Pe ie cme ee 146 
Tailings and 

débris — 265,239 ... — -- 58,484 

Total ... 3,840,114 4,400,093 4,628,847 


* The Premier mine is all carried on by open workings at present. 
+ The reason for the small return from the Bultfontein mine is that it 
had only just been started, and there had been no washing. 


In addition to the above there were at that date 
8,758,168 loads of blue ground on the depositing floors, 
and about 34,000,000 loads “in sight” in the various 
mines. 

During the year in question the company was terribly 
hampered by the war, which restricted its labour and 
made it impossible to obtain the normal supplies of 
coal and mining requisites. In ordinary times the com- 
pany reckons that it requires 1000 railway trucks per 
month for its coal supply, and about 300 for general 
supplies. 

Although De Beers is still working at a great disadvan- 
tage as one of the effects of the war, things are rapidly 
getting into shape again. Perfect autonomy is kept up 
throughout this complex system, which extends over 
miles of country. The whole process from start to finish, 
with the exception of the break which occurs at the 
depositing floors, where the blue ground may remain for 
a longer or shorter period as desired, is dependent on 
maintaining a regular flow of traffic from one point 
to another. Skips, trucks, hoists, mud _ elevators, 
conveyors, washing and crushing machines, and the 
pulsator must all keep pace with each other. And they 
do, A highly-etlicient autonomy is maintained through- 
out the system. When such is the case there must be a 
lavish expenditure on reserves in engines, machinery, 
parts, and stores; and, on the least sign of inefficiency, 
plant must be discarded and replaced. This accounts for 
the large graveyard of machinery to which I have already 
referred, and which, if it were near any large manu- 
facturing centre, would prove a happy hunting-ground to 
the second-hand dealer in machines. 

The De Beers machine shop is neither a model in 
design nor in arrangement. It is hardly likely that it 
should be. Like Topsy, it “ growed,” and it outgrew its 
constitution. The very varied nature of the repairs which 
must be undertaken here, from the largest to the smallest, 
has obliged the company to fill this building with a 
very mixed collection of tools, and often to plant them 
down wherever a spate could be found. 

The capacity of this shop for dealing with anything, 
however, stood Kimberley in good stead during the 
siege, when the company was enabled to manufacture 
the big gun “ Long Cecil.” 

In conclusion, I would mention an interesting fact. 
Every one of these mines has been discovered by 
accident, and I believe it to be so with all the diamond- 
bearing “ pipes” that are now known. And this in spite 
of the fact that an immense amount of money has been 





covered pipes of the identical blue earth, but they have 
been all “ blind,” ¢.e., without diamonds. 

It will be when somebody discovers another. Kimber- 
ley that the De Beers Company will have to look to 
its laurels. Until then it will have it all its own way. 








ENTROPY. 
By Roser? H. SMIitH. 


Proressor JoHN Perry in his clever and otherwise 
admirable lecture upon “Entropy,” in your issue of 
January 23rd, says that there is just one person among 
the 2 x 10° inhabitants of this globe who wishes to use 
the word entropy in a sense different from that he 
explains. For fear of the wrath to come, I rejoice that I 
am not that single personality. But, on the other hand, 
I know that out of the 2 x 10° there are many more than 
19,999 x 10° who do not want to use it at all in any 
sense. I hasten to add that I am not one of these. I 
wish to use it, and I must not. be scorned and trodden 
upon as if I were one who did not. My pathetic heart 
bleeds with pity for the 19,999 x 10°. They would 
be so much happier and better off if they did 
use it, and use it correctly too, and especially if 
they understood it as well while using it. My 
soul yearns to find a means of persuading them to do it; 
and consequently, as a practical man, I ash, Why don’t 
they ? and try to find the true answer to this query. 

Professor Perry has evidently the same desire, and he 
tries to convert the 1999 million odd to the true faith in 
¢@ by help of squared paper. Now “entropy” is im- 
portant if it be a physical reality, and if it be not so, it is 
not consummately important. I doubt whether we can 
by the aid of squared paper only produce faith in, and 
understanding of, a physical reality which has nothing to 
do with paper and which is not square. Professor Perry 
points with pride to the nice clean rectangular figures we 
get for “ perfect”’ engines upon @ ¢ diagrams. But we 
can draw just as easily clean, square figures upon p v 
diagrams, and, according to the meaning attached to the 
word “ perfect,” they may be considered quite as meri- 
torious as the @@ squares. I fear “ perfection” is, after 
all, only a term of relative merit—that is, merit con- 
ditional upon certain criteria more or less arbitrarily 
selected. 

Of course, Professor Perry will say that his explana- 
tion in terms of squared paper may be translated into 
any other terms, and that he only uses squared paper as 
a method of expressing oneself, just as pictures, and, 
indeed, common language, are used. I am the last 
person to think poorly of the utility of graphic forms of 
representation ; but I have also never lost any oppor- 
tunity of expressing my conviction that neither common 
words or ‘grammar, nor numbers or arithmetic, nor 
algebra, nor graphics, nor even the integral calculus, 
can be of much real help unless we learn beforehand by 
personal experience and personal acquaintanceship, the 
natures of the things symbolised by these devices. 

Now, we have sensuous means of appreciating what 
volume, pressure, temperature, heat, and work are. I 
am not sure that they are all directly sensible to us, but 
we get satisfactory evidence of them all without having 
recourse to pictures. and mathematical symbols to light 
the flame of faith in them. Can we get the same kind 
of evidence of 9? 

Professors of mathematics are admirable in the 
accuracy and elegance of their language ; but then they 
have no ideas, and no knowledge of concrete facts. I 
mean, of course, that professionally they have none. 
Their ideas upon music, politics, religion, plum-pudding, 
and neckties may be abundant and substantial. But 
their professional pride, and—as they conceive it—their 
crowning merit, isto maintain a sort of Nirvanic neutrality 
and agnostic indifferentism as regards physical fact. 
That is why the 19 odd x 10° practical inhabitants of 
this globe fight shy of things of which they hear nothing 
except from mathematicians, and of which they know 
nothing except by mathematical demonstration. I wish 
people would recognise that the work of professional 
mathematicians is to develop and teach the art 
of exact, elegant, and easily understood expression 
alone, and that they have no concern with the 
investigation into, and establishment of, fact. They 
would then be properly grateful for this teaching, and 
would cease to expect from mathematicians what they 
cannot get from them. When you hear a mathematician 
make an assertion of concrete fact, you may be sure that 
he has forgotten himself and allowed the old Adam to 
get the better of him; in any case, you may be certain 
that it would be foolish to believe him. 

It is a pity that professors of physics are not habitu- 
ally careful and accurate in their language. They 
habitually make the meaning of ¢ more obscure than 
it need be by an inaccurate and careless phrase. They 
speak of the heat “ received or given out”’ by a piece of 
“ stuff ’—to use the language of the professor who cannot 
understand German—and, when there is no change in ¢, 
of the stuff “neither receiving nor losing heat.” What 
they mean is receiving or losing heat by the process of 
heat conduction, or radiation—that is, by reason of 
difference of temperature, with the heat lost by the one 
piece wholly appearing as heat in the other. An adiabatic 
change—i.e., d@ = O—is almost invariably accompanied 
by loss or gain of heat on the part of one or both bodies, 
and necessarily so. 
Again, in describing the conditions and results of 
adiabatic and other thermal changes, they omit to specify 
that the actions they describe only follow the courses 
stated when no changes of any kind except thermal and 
dynamic occur, no chemical, electric, or magnetic 
changes. Now, the relations between heat and chemical, 
electric, and magnetic energies are fairly well known by 
this time both in science and in’industry; and as no 
chemical or electric actions take place without a neces- 





spent in prospecting. The prospectors have often dis- 





sary accompaniment of heat phenomena, so also few ; 
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thermodynamic actions take place which do not neces. 
sarily bring in their wake electric changes, sometimes of 
large amount. _ It would surely be prudent in describing 
thermodynamic laws that are only true when no 
electric or chemical changes accompany the pheno. 
mena described, to state distinctly that the appli. 
cation of the laws is limited by this condition, 
There are the other sciences of thermochemistry 
electrodynamics, and thermoelectrics; but the four are 
so intimately mixed up in physical fact that it is not safe 
to develop one of them in total and absolute oblivion of 
the others. 

Taking account of these two rectifications, it is very 
easy to describe accurately and simply what it is that js 
called an adiabatic curve or surface—that is, a set of 
various physical conditions throughout which a piece of 
stuff may pass, by reason of mechanic action only, under 
the limitation that there shall be no passage of heat due 
to differences of temperature. Having got a number of 
such surfaces, we want means of measuring from one to 
the other. Under the one essential condition of con. 
sistency, the scale chosen for measuring is a matter 
purely of scientific convenience. Since passage from 
one to another adiabatic surface involves essentially 
the passage of heat by reason of temperature difference, 
itis natural to make the amount of heat so passed a 
factor in the measure. But in changing between two 
given surfaces different amounts of heat have to be gained 
or lost by conduction or radiation at different parts of the 
pair of surfaces, so that the heat alone will not supply a 


practicable consistent scale. But if r be found to 


supply this essential consistency, namely, that of giving 
everywhere the same difference between the pair of 


l 
surfaces, then - r This 


consistency means that, from place to place throughout 
the entire range of a pair of adiabatics, the heat that 
must be passed out from or into the body by reason of 
temperature difference in order to cross between the two 
adiabatics and the absolute temperature itself rise and 
fall together in the same ratio. But to establish it as a 
proper scientific scale, it is needful to find that it gives 
the same consistency for every pair of adiabatic surfaces, 
and not only for one but for all substances. If we fail 
to find that it does so, and also fail to find any other scale 
that gives this large range of physical consistency, then 
we fail to establish the existence of any “ adiabatic 
function,” and also fail to establish the second thermo- 


may give a possible scale. 


dynamiclaw. But : ra being found to fulfil this particular 


kind of consistency universally, in the first place it 
furnishes a convenient and easy scale for the measure- 
ment of entropy; and, in the second place, this proves 
the existence of a plan on which the adiabatic conditions 
of all substances are laid out by Nature, which plan is the 
second law of thermodynamics. It is so marvellous a 
plan that many hesitate to believe that it is universally 
true—especially as it has never been proved to be so. 
Before yielding complete faith in it, one should recognise 
that the consistency and constancy of the scale for 
measurement of g involves similar consistency and con- 
stancy in the scale by which temperature is measured, 


af , the temperature @ 


and that in the measure d ¢ = 
must be measured from the real absolute zero. 

I regret to say that Professor Perry’s account of this 
second Jaw seems deficient. He makes it depend 
upon the result of a “complete cycle” of changes. But 
it has really a much wider significance than that, for it 
brings to zero the sum of all the ‘< steps in any chain 
of changes starting and finishing on the same adiabatic, 
however wide apart on that adiabatic the starting 
and finishing points may be. Of course, however, 
between any such two points a “complete cycle” may 
be finished by coming along the adiabatic from one to 
the other point without any more d H’s. 
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The Design of Simple Roof Trusses in Wood and Steel. 
With an Introduction to the Elements of Graphic Statics. 
By Matverp A. Howe, C.E., M.A.S.E. New York: 
John Wiley and Sons, London: Chapman and Hall, 
Limited. 1902. 

Tux first two chapters of this handy though limited 

treatise deal with the general principles of that elegant 

method of determining stresses, forces, and the equi- 
librium and safety of framed structure, known as 
graphic statics. Subsequently the application of the 
theoretical investigations is practically exemplified by 
the detailed designs of wooden and steel roof trusses. 
The difficulty in reconciling the almost discordant results 
that frequently attend the use of the different formul 
relating to the strength of columns has not been over- 
come. In the case of wooden columns there are so 
many conditions to be taken into consideration, each of 
which forms the basis of an assumption of some kind or 
another, which may be, and is allowed for, but cannot 
be accurately estimated, that it is no wonder the problem 
becomes almost indeterminate. Since the strength of 
timber varies very greatly with the moisture it contains, the 
author classifies all such structures under four alphabetical 
heads. The first—Class A—of which the moisture con- 
tents are 18 per cent., comprises all those freely exposed 
to the weather, such as railway trestles, ordinary bridges, 
and any woodwork not roofed in. Class B, in which the 
moisture contents amount to 15 per cent., includes struc- 
tures under roofs, but without side shelter, freely exposed 
to external air, but protected from rain. Roof trusses, 
open shops and sheds, and covered bridges belong to 








this division. Structures consisting of buildings un- 
heated, but more or less protected from outside air, 















Jan. 30, 1903 


THE ENGINEER 


115 








such as roof trusses or barns, and enclosed shops and 
sheds, are included in Class C, in which the moisture 
contents average 12 per cent. The last group— 
Class D—-of which the moisture is reduced to 10 per cent., 
comprises all buildings which are at all times protected 
from the external air. It must be sometimes a difficult 
matter to determine to what class any particular struc- 
ture ought to pws 9 

Both for steel and timber columns, tables are compiled 
to facilitate calculations. The strength varies consider- 
ably according to the. character of the timber. For 
instance, the ultimate strength per square inch of short 
specimens of one description of yellow pine is 6000 lb., 
and of white pine but 3500 lb. Similarly the factors of 
safety to be used with the tables, in order to obtain the 
safe loads for struts with square ends, varies in the 
different classes of buildings already enumerated, from 
0°20 to 0°31 in the case of yellow pine. The design 
selected for the thorough working out, both theoretically 
and practically, of a wooden roof truss belongs to the N 
type, with horizontal tie rod, and with span and rise 60ft. 
and 20ft. respectively. In the example the diagonal 
members are struts, and the vertical are ties of round 
steel fin. diameter. The framing of the various timbers 
and the arrangement of the joints, which require a large 
amount of cast iron angle blocks, washers, shoes, 
saddles, and steel stirrups, bolts and pins, are very clearly 
analysed, and accompanied by good working drawings 
to a large scale, showing the smallest detail. Another 
timber roof is also given in Plate 2, which has some 
advantages, especially for heavy trusses. The com- 
pression members are shorter, and the stress upon the 
central length of the horizontal tie is less. It is 
questionable whether, in this instance, it would not be 
better to employ a steel rod or other section for the main 
tie instead of wood. A good deal of fitting and cutting 
always attends the connection of the various members of 
the framing, which does not conduce to the strength of 
those which are exposed to tensile stresses. 

In the design for a steel roof truss, all the data are the 
same as those used for the timber example. As there is 
but little difference between the weights of steel and 
timber trusses of the same strength, the stresses will be 
practically identical. With the exception of the purlins, 
angle steels are used for both tension and compression 
members. The material is soft steel, and there are five 
different unit stresses provided for, varying from 8 tons 
to 12} tons per square inch, according to the nature of 
the stress, taking the American ton at 2000lb. The rivets 
are all in. diameter, and the connection between the 
members of the truss is made by gusset pieces of different 
shapes and sizes, which do not improve its appearance. 
The tables dealing with the properties of standard steel 
sections are well worth the attention of the student. He 
will find all the information necessary to properly design- 
ing ordinary roof trusses in wood and prt brought within 
a small but very useful compass. 


Technische Thermodynamik. Yon Dr. Gustay Zeuner. 

Leipzig: Arthur Felix. 1900. 

ZeEUNER is a name we salute in the history of Thermo- 
dynamics. The present volume is an enlarged edition 
of his pioneering work, ‘“ Griindziige der Mechanischen 
Wirmetheorie,” which Maxwell made great use of in the 
preparation of his own theory of heat. Engineers were 
shy for a long time of accepting the utility of thermo- 
dynamics; but now we find the theta-phi temperature- 
entropy diagram is as familiar to the young student as the 
old pressure-volume diagrams given by Watt’s Indi- 
cator; both methods are required to feel the pulse and 
prescribe for the ailments of the modern steam engine. 
The developments of refrigeration, cold-storage, and 
the commercial production of liquid air have also done 
much to direct attention of practical men to the utility 
of Thermodynamic Theory. Dr. Zeuner’s work in the 
development of ‘his subject has received a tardy 
acknowledgment in his election as a foreign member of 
the Academy of Science of Paris. Writers on thermo- 
dynamics have themselves to blame for choking off the 
practical spirit, when it finds at the outset so many 
intangible speculations on the properties of the Ether. 








THE DENABY MAIN CASE. 


THE case of Howden v. the Yorkshire Miners’ Association 
and others, which was decided in the Court of fap on 
January 27th, is probably the most important of the trades 
union cases which have recently been decided in the High 
Court. It is now a matter of common knowledge that a 
trade union may be held responsible for the acts of its 
officials. The Denaby Main case serves to show the full 
significance of this declaration of liability. If an illegal 
strike is authorised by the Union Committee, or if the funds 
of the Union are devoted to the grant of strike pay to 
members who are taking part in an illegal strike, and if it is 
shown that the grant of strike pay in such circumstances is 
contrary to the rules of the Union, any member who dis- 
approves the action of the Union may apply to the Court for 
an injunction to restrain the improper application of the 
funds. What happened in the case under notice was this. 
In the summer of last year disputes arose between the 
masters and men at the Denaby Main Colliery with regard to 
wages. The high price of coal had brought about an 
enormous increase in wages, which the masters were unable 
to continue to pay when prices fell. In the result, the 
matter was referred to arbitration, Lord James of Hereford 
being chosen as arbitrator. He made an award which 
displeased the men; and it was subsequently decided by 
them at a mass meeting to stop work. By the rules of the 
Yorkshire Miners’ Association; which were binding upon 
the Denaby Main Collieries, feo pierigerer procedure was laid 
down, in accordancé with‘which’ all strikes had to be com- 
menced. The men’ ceased work without notice, and in so 
doing broke their contracts with the colliery owners. The 
executive committee then passed a resolution to the effect 
that inasmuch as the strike was illegal, no strike pay could 
be authorised, but subsequently having devised a method 


by which in their view the strike became lawful, they did, 
in fact, authorise, and actually grant, strike pay to the men 
on strike. Thereupon one of the colliers, who was also a 
member of the Association, brought an action against the 
Association to restrain them from misapplying the funds. 

The case came on before Mr. Justice Grantham and a 
special jury in the King’s Bench Division. For the defence 
it was argued (1) that the action was in effect an attempt on 
the part of the plaintiff to enforce an agreement between 
him and the Union, under which he was entitled to the 
benefit of the funds when administered in a proper manner ; 
(2) that no action lay at the hands of a single member of the 
Union to restrain misapplication of the funds; (8) the 
remedy was an action by the trustees. The question left to 
the jury was whether the men had broken their contracts 
with the colliery owners. This being answered in the 
affirmative, the learned judge ruled against the Union on 
the two points of law, and granted the necessary injunctions 

On appeal to the Court of Appeal Mr. Justice Grantham’. 
ruling was upheld by the entire Court. Throughout the 
case no secret was made of the fact that the plaintiff was 
supported by the masters. He was one of a number of men 
who had refused to join the strikers. In bringing the action 
against the Union, he sought, in effect, to enforce the proper 
administration of the rules. The fact that the committee of 
a trade union may be restrained from paying money to those 
who are parties to an illegal strike is clear evidence that in 
spite of the wide provisions of the fourth section of the Trade 
Union Act, the Court is ready, in a proper case, to exercise 
control over the internal management of these ies. It 
may be of interest to see how the law stands as to the inter- 
pretation of this section. Section 4 of the Trade Union Act, 
1871, provides that nothing in the Act shall enable any Court 
to entertain any legal proceedings instituted with the object 
of directly enforcing or recovering damages for the breach of 
any of the following agreements—inter alios : (3) Any agree- 
ment for the application of the funds of a trade union—(a) 
to provide benefits to members ; or, (b) to furnish contribu- 
tions to any employer or workman not a member of 
such trade union, in consideration of such employer or 
workman acting in conformity with the rules or resolutions 
of such trade union. But nothing in the section is to be 
deemed to constitute any of the above-mentioned agree- 
ments unlawful. 

It was argued in the Denaby Main case that to allow a 
member to sue for an injunction to restrain any misapplication 
of the funds of a Union would be in effect to enforce an 
agreement under sub-section 3. This contention was soon 
disposed of in the Court of Appeal, when Lord Justice 
Sterling observed, ‘‘If A contracts to pay money to B, and 
B asks for an injunction to restrain A from paying money to 
C, that does not amount to a direct enforcement of the agree- 
ment between A and B.’’ This decision is in accordance 
with certain cases which have been decided in the Scotch 
Courts. Thus in the case of the Amalgamated Society of 
Railway Servants for Scotland v. the Motherwell Branch of 
the Society (7 R. 869), the Court of Session held that there 
was nothing in the section to prevent an injunction at the 
instance of the general trustees against the trustees of a 
branch applying funds for purposes alleged to be other than 
those specified in the rules, and they granted an injunction 
accordingly. All their Lordships said that their object was 
merely to preserve the status quo. It is plain that the main 
object of this section of the Trade Union Act was to deprive 
the members of trade unions of the right to seek the 
assistance of the Courts for the enforcement of agreements, 
the theory being that although a trade union is a lawful body, 
the Court should not be able to give direct assistance to 
those who make contracts in restraint of trade. 

With reference to the other contention put forward on 
behalf of the defendant Association, namely, that the action 
should have been brought by the trustees of the Union, it is 
true that, by Section 9 of the Trade Union Act, the trustees 
are empowered to bring actions relating to the property of 
the Union; but there is nothing in the Act, and, indeed, it 
would be surprising if there were any provision to prevent 
a single member from obtaining the assistance of the Court 
to arrest illegal disposition of the funds. 

Taking a broad view of the whole case, it is obvious that 
the defendants weredriven to adopt everyingenious device by 
which the illegal payment of strike pay might become 
justifiable. But each fresh case which illustrates the law 
relating to trades unions should tend to show these bodies 
how futile are the attempts which the, make in order to 
escape the consequences of illegal methods. 

As to the immediate results of the Denaby Main case, the 
effect of the injunction will be to deprive the colliers now on 
strike of support from the Union. Whether this will have 
the effect of bringing them back to work or no remains to be 
seen ; but it is clear that the findings of the Court in this 
case may have in important bearing upon the conduct of 
strikes in the fuvure. 

It introduces one more factor of difficulty in giving an 
answer to the question, ‘‘ What is a legal strike?’ It would 
seem that if a strike is commenced in a way which is con- 
trary to the rules of a union it may be declared illegal; but 
there is nothing to prevent a union so modifying its rules 
that the payment of money to strikers would always be lawful 
so far as the rules were concerned. 








300 HORSE-POWER HORIZONTAL ENGINE 
FOR SUPERHEATED STEAM. 


In our issue of 9th inst. we published the text of a report 
by Professor Ewing on the test of an engine made by Easton 
and Company, Limited, under Mr. Schmidt’s patents, and 
using steam superheated ina separate heater. The results as 
far as steam consumption were, it will be remembered, very 
remarkable, a figure as low as 9 lb. per indicated—not brake 
—horse-power having been reached. We have little doubt 
that the drawings of the engine—published as a Supplement 
to THrk Enartnrer to-day—which has thus, we believe, 
established a record, will be studied with ‘no little interest. 
We also give below four typical diagrams which were 
mentioned in Professor Ewing’s report. ~On one or two points 
we are now able to give information which’ was not to hand 
at the time our former article was at the press. First, as to 
the mechanical efficiency of the engine. “We may arrive at a 
fair. approximation by assuming that the ‘frictional losses 
when the engine is loaded are much the same as when the 
engine is unloaded. When the engine was running light and 
without excitation Professor Ewing informs us that he found 
that 28 horse-power was developed in the cylinders. Of 








course this includes the mechanical friction of the dynamo. 





Assuming that this mechanical loss was present during the 
trials under load, which would appear to be very fairly true, 
it would follow that in the full load trial, where the horse- 
¢ 
power was 312, the mechanical efficiency was et per 
cent. The electrical loss in the dynamo due to excitation 
at no load was 14 horse-power, and on the above basis the 
electrical loss at full load would be 29 horse-power, namely, 
the excess of 312-28, or 284 over the electrical horse-power, 
which was found to be 255. 

It would have been instructive and useful to know the 
temperature of the steam after re-heating, but the results 
obtained during the experiment are not considered trust- 
worthy, and cannot be given. However, we have from 
Messrs. Easton and Co. the report of the official taking-over 
test, which was made at Manningtree by Mr. A. D. Byrne, 
and testified to as correct by Mr. H. Martineau, the chief 
engineer to the Xylonite Company, Limited, and from this 
we take the following record of temperatures, which supple- 
ment Professor Ewing’s figures:—Temperature at super- 
heater, 800 deg. Fah. ; temperature at high-pressure admission 
valve, 584-6 deg. Fah. ; temperature at low-pressure admission 
valve, 390-2 deg. Fah.; temperature entering receiver heater, 
726°8 deg. Fah.; temperature leaving receiver heater and 
previous to entering low-pressure cylinder, 608 deg. Fah.; 
temperature of high-pressure exhaust before entering receiver 
heater, 262°4 deg. Fah. The steam used per indicated horse- 
power per hour was 8°7341b.; per kilowatt hour, 13-711 Ib. 
On the question of the coal used we should have had a word 
or two to say, but as Messrs. Easton and Co. have dealt 
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with the matter in a letter which we publish to-day, our 
remarks are unnecessary. We cannot help thinking, how- 
ever, that, apart altogether from fuel consumption and the 
value of superheating on general economic grounds, the 
results obtained in this engine are sufficiently notable. Even 
if it should be finally proved that under the present system 
the price of a horse-power measured by the ultimate 
economical unit, namely, the cost of fuel,is not sufficiently 
low to make up for the complications involved, these 
experiments go a long way to enforce the fact that super- 
heating takes the efficiency of the steam engine forward by a 
great step. The Schmidt is not the only, and may not be 
ultimately the best form of superheater; but that superheating 
by some way or another is desirable, if high economy is to be 
reached, is, we think, proved by these tests. The drawings 
require no explanation. The re-heater appears in dotted lines 
in the plan which shows its position with regard to the engine. 
The superheating, as already explained, is down in a separate 
Schmidt superheater. The engine is fitted with a condenser 
and air pump of the Edwards type driven by a bell-crank 
lever from the tail rod. The principal dimensions were given 
in our issue of 9th inst. 








THH ELEVENTH INTERNATIONAL CONGRESS OF HYGIENE AND 
DEMOGRAPHY.—The eleventh International Congress of Hygiene 
and Demography will be held in Brussels from September 2nd to the 
&th, 1903, under the patronage of H.M. the King of the Belgians. 
The secretary-general of the Congress is Professor Dr. F. Putzeys. 
All information and programmes can be obtained from Dr, Paul F. 


TOg: 
Moline, 42, Walton-street, Chelsea, S.W., the hon. secretary of the 
British Committee. 
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RAILWAY MATTERS. 


THE rates paid by the Great Eastern Railway in West 
Ham in 1891 amounted to £7606, and in 1901 £35,679, or an 
increase of 369 per cent. 


Accorpine to Mr. Wilson Worsdell there are some 
locomotives on the North-Eastern System which have been running 
over thirty years, and are still doing excellent work. 


Tue Bill for the new railway between London and 
Bristol has failed to pass the Private Bill examiners, owing to a 
technical non-compliance with the Standing Orders, 


At the half-yearly meeting of the Great Eastern 
Railway Company, held this week, Lord Claud Hamilton said that 
an American locomotive had been tried for one year, but was a 
** distinct failure.” 


THE newspaper passenger train due at Penryn, Corn- 
wall, at 2.49 p.m. last Saturday did not arrive until 4.20. Two 
excentric rods snapped when the train was within a couple of 
miles of Penryn, and the driver walked to that station and 
requisitioned the engine of a waiting train in order to bring on the 
disabled one. 


THE Board of Trade have recently confirmed orders 
authorising the construction of light railways in the county of 
Gloucester, in the borough of Cheltenham, and in the urban dis- 
trict of Charlton Kings, a light railway in the county of Wilts, 
from Amesbury to Bulford ; and a light railway in the county of 
Cornwall, from Padstow to Tregurrian. 


THERE has recently been completed at Doncaster a 
locomotive of the 10-wheeled ‘‘990” type with enlarged boiler 
and wide fire-box. The barrel of the boiler is 5ft. 6in. diameter, 
and has 2}in. tubes. The fire-box has 31 square feet of grate area, 
and the total heating surface is 2500 square feet. The engine, Mr. 
Ivatt informs us, has only run a couple of trial trips, and has not 
yet been on express work. 


A RECORD run has been made by a Great Northern 
Railway express engine, No. 268. The engine is one of Mr. Ivatt’s 
design, and is a 7ft. 6in. “‘single-wheeler.” Leaving Doncaster at 
1.41 o'clock, the train passed Retford in 18 minutes, Newark in 
36 minutes, Grantham in 50 minutes, and arrived in Peterborough 
in 77 minutes, a distance of 80 miles. Between Corby and Essen- 
dine a speed of 88$ miles an hour was attained. 


THE accounts of the London, Chatham and Dover 
Railway for the past half-year, subject to the completion of the 
audit, show a balance of £165,838 available for dividend. The 
directors will propose that a dividend of £2 5s. per cent. for the 
half-year be paid on the arbitration preference stock, carrying 
forward £14,472 to the credit of the current half-year, as 
compared with £17,540 at the corresponding period of last 
year. 

THE new relief line which is being opened up by the 
Caledonian Railway Company from Mossend West Junction, on 
their Belshill branch line, to Millwood Junction, on the main line 
to the North, is being rapidly pushed forward. The new line is 
little over half a mile in length, but wiil prove a very valuable 
one to the company. It will relieve the heavy pressure of traffic 
in the Motherwell and Mossend districts, and provide an outlet for 
the through goods and mineral traffic. 


THREE accidents occurred on the Caledonian Railway 
on Monday in the Glasgow district. The most serious was at 
Glasgow Cross Station, where some wagons left the rails, blocking 
both lines. A passenger train simultaneously ran into the wagons, 
but no one was injured, the damage being confined to the locomo- 
tive. The second accident was at Clarkson, where a locomotive 
and some wagons were derailed, both lines being blocked. The 
third mishap, on the Clydebank branch, wag of a similar character. 
Passenger traffic was much disorganised. 


THERE was recently sent out from the works of the 
Leeds Forge Company the longest train of high capacity bogie mineral 
wagons that has ever travelledin the United Kingdom. Itconsistsof 
25 wagons, each with a capacity for 40 tons of coal, and weighing 
only 16 tons. The train, which was constructed for the North- 
Eastern Railway Company, and whose destination was Newcastle, 
would carry 1000 tons of coal, the tare weight, or non-paying load, 
being only 400 tons, whilst the total length of the train was only 
976ft., exclusive of engine and brake van. 


A prspaTcH dated 5th ult. has been received at the 
Foreign-office from H.M. Minister Resident at Munich reporting 
that the Bavarian State Railways have found a means for ensuring 
safety for the local trains by the introduction of extendible and 
portable telephones. The extendible telephones, of which the 
wires are attached to green-striped porcelain caps on the telephone 
poles, or on green columns bearing the inscription ‘‘ Telephone,” 
connect the separate stations and the line and guardians on the 
intervening road, All Bavarian State railways, with the excep- 
tion of a few which have little traffic, will be provided with 
extendible telephones, 


THE accounts of the London, Brighton, and South 
Coast Railway for the half-year ending December 31st last show a 
balance which admits of the payment of the following dividends 
on the ordinary stocks of the company :—£3 17s. 6d. per cent. for 
the half-year on the uativided cetinary stock, making, with 
£1 10s, per cent. paid thereon for the half-year ending June 30th 
last, a dividend for the whole year of 1902 of £5 7s. 6d. per cent.; 
£3 per cent. for the half-year on the preferred ordinary stock, 
making, with the £3 per cent. for the half-year ending June 30th 
jast, the maximum dividend of 6 per cent. for the whole year 
1902 ; and £4 15s. per cent. forthe whole year 1902 on the deferred 
ordinary stock, leaving a balance of abont £29,000 to be carried 
to the current half-year. 


Lecturine last week at Newcastle-on-Tyne, on English 
and American railways, Mr. Wilson Worsdell said the average life 
of @ passenger express locomotive in England was 25 years, of a 
freight locomotive 26 years, of a local nger engine 25 years, 
and of a shunting or switching engine 2/ years. The mileage of a 
passenger express engine on the English lines was anything from 
700,000 up to 1,000,000 miles, for a freight engine from 500,000 to 
800,000 miles, for a local passenger engine from 500,000 to 800,000 
miles, and for a shunting engine from 500,000 to 800,000 miles. In 
America the average life of an express passenger locomotive was 18 
years, of a freight locomotive 16 years, of a local passenger engine 
19 years, and of a shunting engine 22 years. Whereas the mileage 
of an English express locomotive was only at the outside 1,000,000 
miles, in America it was up to 2,000,000 miles in the 18 years, as 
against the 25 years in England. 


Tue agreement entered into between the Midland 
Railway Company and the Belfast and Northern Counties Railway 
Company provides for the transfer of the Belfast Company’s under- 
taking to the Midland Railway as from July Ist next. The pur- 
chase is to be carried through by the issue to the holders of the 
£933,652 ordinary stock of the Belfast Company of £220 of Midland 
Railwa; Fi per cent. consolidated perpetual preference stock for 
every £100 of that stock. The holders of the £993,025 4 per cent. 
and £128,540 3 we cent. preference stocks will receive such amounts 
of the Midland Railway 24 per cent. consolidated perpetual pre- 
ference stock as will yield to the preference holders an amount of 
dividend equal to that already received by them. To each regis- 
tered holder of the Belfast Company’s £837,552 4 per cent. deben- 
ture stock, there is to be issued such an amount of Midland Railway 
2} per cent. debenture stock as will yield to each holder an amount 
of interest equal to that which they already receive, 





NOTES AND MEMORANDA. 


In the United States during the last twenty years the 
coal required to produce a ton of coke averages 1-40 tons. The 
lowest was 1-35 tons and the highest 1-45 tons, 


AppiT10NnaL boiler experiments have been decided upon 
by the Admiralty. For that purpose the cruiser Hermes is to be 
commissioned and placed at the disposal of the Boiler Committee. 


Tue French naval authorities are to build a new sub- 
marine, 301 tons in weight, 165ft. in length, and 14ft. in beam, 
to carry two officers and eighteen men, with a surface speed of 
11 knots. The cost will be £50,000. 


Ir is proposed to found a Society of Electro-Chemists 
and Metallurgists. A meeting is to be held in the rooms of the 
Faraday Club on February ith, when a ber of influential 
gentlemen will bs inated as bers of Council. 

SutpHur and arsenic fumes from the smelters near 
Butte, Mont., have injured the agricultural industries to such an 
extent that farmers have held mass meetings to take legal action. 
Five tons of sulphuric acid and 2% tons of arsenic are said to be 
daily discharged into the air by these smelters, 


AccorpinG to the Statist, the proportion of paying 
load to the tare weight of the loaded wagons of the London and 
North-Western with the low-capacity wagons hitherto used in this 
country is only 72 per cent., whereas the proportion of paying load 
to the tare weight of the loaded wagons of the New York Central 
is as high as 108 per cent., and of the Pennsylvania 150 per cent. 


THE Americans claim that the longest flume in the world 
is at Madera, in California, and has jast been finished. It is 53 
miles long, and has, in addition, 18 miles of feeders. The flume is 
V shaped, 46in. across the top, and 36in. sides, The cost was 
£54,000. It runs through the heart of the redwood forest, 185 
miles from San Francisco, and will carry 400,000ft. of logs daily 
when run to its full capacity. 


Durine 1902, exclusive of warships, 694 vessels of 
1,427,558 tons gross—viz., 622 steamers of 1,378,206 tons and 72 
sailing vessels of 49,352 tons—have been launched in the United 
Kingdom. The warships launched at both Government and 
private yards amount to 23, of 94,140 tons displacement. The 
total output of the United Kingdom for the year has, therefore, 
been 717 vessels, of 1,521,698 tons, 

From the returns compiled by Lloyd’s Register o 
Shipping, it appears that, excluding warships, there were 387 
vessels of 1,024 067 tons gross under construction in the United 
Kingdom at the close of the quarter ended December 31st, 1902. 
The number of warships under construction was 57, of a displace- 
mentof 300,690 tons. Of this number 45 were being built in private 
yards, and 12in Government yards, 


A NEw table has been published, as a supplement to 
the Electrician, giving particulars concerning the large electric 
power distribution ~~ in this country working under 
parliamentary powers. From the table it may be seen that one 
of these power companies only is in active operation. It is the 
Newcastle-on-Tyne Electric Supply Company. Besides supplying 
electric light to a large part of Newcastle, this company is respon- 
sible for the driving of a number of large manufacturing works, 
as well as a line of tramways. 


THE output of mercantile tonnage in the United 
Kingdom during 1902 stands third in order of magnitude in the 
records of Lloyd’s Register, having been exceeded only in 1900 and 
1901. Compared with the returns for 1901, when the output of 
both mercantile and war tonnage reached the highest level, the 
present figures show a reduction of 97,000 tons as regards 
merchant vessels, and 117,000 tons as regards war vessels; 99-8 
per cent. of the tonnage launched has heen built of steel, and 
that 96-7 per cent. is composed of steam tonnage. 


Tue development of the oil industry has proved very 
beneficial to California, which possesses no coalfields of her own. 
In its application to smelting the use of crude oil is a compara- 
tively new departure. At the Selby works, Mr. Alfred Von der 
Ropp has been very successful in this direction. He finds that a 
matting furnace, which ordinarily requires one ton of coal for 
every tons of ore, will smelt a ton of ore per barrel of oil, so 
that 34 barrels of oil are the smelting equivalent of one ton of 
coal. Oil costs 3s. 4d. a barrel, while coal costs 24s, per ton. 


“ At the end of 1901 there were 1165 by-product ovens 
built and 1533 ovens building in the United States. Of the former, 
375 were of the Semet-Solvay type, 730 of the Otto-Hoffman, and 
60 of the Newton-Chambers types. Of those being built 210 were of 
the Semet-Solvay type, 896 of the Otto-Hoffman, and 427 of the 
Schniewind type. The average production of the by-product ovens 
in 1901 was 904 tons peroven. The production of all the other ovens 
averaged about 306 tons per oven, indicating that the capacity of 
the retort ovens is about three times that of the beehive type. 


Accorp1nG to a table showing the number of cabin and 
steerage passengers landed at the port of New York during 1902 
by the various Transatlantic steamship lines, all records were 
broken in each class, a total of 139,848 cabin and 574,276 steerage 
passengers having been brought to New York from Europe. The 
Norddeutscher Lloyd—Bremen service—landed 24,588 cabin and 
81,074 steerage passengers. The total number of cabin [ype cn 
landed at New York in 1901 was cabin 128,143, and steerage 
438,868 ; and in 1900, 137,852 cabin and 403,491 steerage 
passengers, 

Ir has been announced in the newspapers, with a 
vagueness which is characteristic of information regarding ethereal 
telegraphy, that Professor Braun, of Strasburg, has made a great 
discovery with regard to wireless telegraphy, having found means 
**to produce electric energy in unlimited volume, which can be 

rojected into space in the form of electric waves to any distance.” 
is new method, he asserts, secures increased accuracy of trans- 
mission, and promises to lead to a method of confining the current 
to the direction in which it is sent, so that the possibility of 
messages being intercepted will be much reduced, 


THE report and awards of the judges in connection 
with the recent trials of pneumatic motor car tires promoted by 
the Automobile Club have been issued. The prizes offered by the 
Daily Mail have been awarded as follows :—First prize, £100, the 
set of tires entered by the Dunlop Pneumatic Tire Company, 
official number T. 2. Second prize, £50, the set of tires entered 
by the Collier Tire Company, official number T.7. Third prizes 
of £10 to each of the remaining four sets which are adjudged to 
have satisfactori!y completed+the 4000 miles road test, and are, in 
the opinion of the judges in order of merit as follows :—Sets of 
tires entered by the Dunlop Pneumatic Tire Company T. 1, T. 3, 
T. 4, and set of tires by the Maison Talbot Tire Syndicate, T, 6. 


A PAPER was read recently before the Institution of 
Civil Engineers by Mr. H. F. Joel, A.M. Inst. C.E., on “‘ Electric 
Automobiles.” The author estimates that a battery of accumu- 
lators weighing 6 cwt. would give 10 horse-power hours, or 67-2 Ib, 
weight of battery for 1 horse-power hour, taking the efficiency of 
the motor and gear at 75 per cent. Assuming an output of 
15 watt-hours for 1 lb. of complete battery, such a battery would 
convey itself against a tractive resistance of 50 lb. per ton—or 
1/45, at the rate of 12 miles per hour, for a total distance of 250 
miles, If the vehicle to convey this battery weighed 6 cwt., the 
distance that could be run with vehicle and battery would be 
125 miles; and with a load of 3 cwt.—driver and passenger—the 
distance would under the same conditions be reduced to 100 miles, 
equal to 75 ton miles, 











MISCELLANEA, 


Tue twenty-first congress and exhibition of the Sani. 
tary Institute will be held at Bradford, commencing July 7th, 


Ir has been decided by the War-office, as a tentative 
measure, to grant allowances to officers employing privately owned 
motor cars when on duty. 


At a meeting of the Newbury Corporation on Tuesday 
it was decided to accept the offer of Mr. Carnegie of £2000 toward 
the erection of a public library for the town, and to adopt the Fres 
Libraries Act. 

A TELEGRAM has been received at the Board of Trade, 
through the Foreign-office, from his Majesty’s Embassy at Con- 
stantinople, stating that certificates of origin are now again required 
by the Turkish Customs officials in respect of all foreign goods im. 
ported into Turkey. 

On Monday, February 2nd, the London and North- 
Western Railway Company will open its new ‘City ” goods station 
at Sheffield, thus completing a scheme which has occupied three 
years, involving railway work of a very difficult character, and 
costing upward of £250,000. 


At the meeting of the Conservators of the river 
Thames, held on Monday, Mr. H. W. Russell, the Conservator 
representing the Berks County Council, was unanimously 
appointed a member of the Metropolitan Water Board, under the 
provisions of the Metropolis Water Act, 1902. 


THE death took place at Newcastle on Tuesday of 
Alderman Price, late manager of Palmer’s Shipbuilding Company, 
Jarrow, and a former Mayor of Jarrow. eceased, who had 
occupied a prominent position in the shipbuilding world for the 
last forty years, was over seventy years of age. 


An International Exhibition for commerce, manu- 
factures, agriculture, fine arts, and hygiene, is to be held this year 
at Athens, from April 7th to October 13th, 1903. The general 

ents and sole commissioners for the United Kingdom are Messrs, 

rles Atkins and Nisbet, 1, Water-lane, Great Tower-street, 
London, E.C. 

SuHortty after the American liner St. Paul had left 
Southampton on Saturday afternoon for New York, and as the 
vessel was steaming slowly down anna pe Water, a slight 
breakdown occur to her machinery. The vessel was detained 
off Netley for repairs, and resumed her voyage about eight o'clock. 
The St. Paul is, of course, a sister ship to the St. Louis, which 
made such a slow passage last week. 

A scHEME has been prepared by the city engineer for 
making Norwich a port. Atacost of £210,000 he estimates the river 
between Yarmouth and Norwich could be straightened, canalised, 
and embanked, and docks constructed at Norwich which would 


enable coasters and steamers of 300 tons to proceed direct from 
oversea to the city, while large steel lighters of the type now so 
much used could go up to Norwich carrying 1000 tons. 


AN iiywenting worsht 


boiler test began on Wednesday, 
when the cruiser Media left Portsmouth with orders to steam for 
seventy-two consecutive hours, in order to test the Durr water- 
tube boilers with which she had been fitted. Members of the 
Admiralty Committee on Boilers accompany the ship, Yesterday 
the cruiser Minerva, fitted with Scotch boilers, was to leave Ports- 
mouth for her race home from Gibraltar with the cruiser Hyacinth, 
fitted with Belleville boilers. 

Tue Copenhagen gas coal contracts of 100,000 tons 
have again been allotted to Durham collieries at prices which, after 
allowing for freight, are said to be from 34d. to 4d. per ton below 
those of last year. The coal received by the Gas Light and Coke 
Company during the past half-year, chiefly from Durham, was 
999, 805 tons, and the cost, including carriage and unloading, was 
about £160,000 less than the price paid for the coal received in the 
previous corresponding period by the company, 

Tue water supply for the Coolgardie and Kalgoorlie 
oldfields was formally inaugurated on January 24th by Sir John 
orrest, says a telegram to the Times. The difficulties of the 

undertaking have been immensely increased owing to the districts 
served being 1300ft. above the source of supply, thereby necessi- 
tating the erection of twenty sets of pumps distributed at eight 
pumping stations along the route. The works can now daily dis- 
tribute six million gallons in Kalgoorlie, 350 miles from the source 
of supply. 

In answer to a letter addressed by Mr. Roger W. 
Wallace, K.C., the Chairman of the Automobile Club of Great Britain 
and Ireland, to members of Parliament representing Irish con- 
stituencies, many members have replied that ap Baggs be happy to 
sign a petition to Parliament that a Bill may passed which 
would enable the race for the Gordon Bennett Cup to be run in 
Ireland, provided that proper measures are taken for the safe- 
guard of the public, and that they will support the measure when 
it comes before Parliament. 


A NON-SLIPPING tread for pneumatic motor car tires 
has been introduced by the Dunlop Company. The thickness of 
the ordinary tread is somewhatincreased. The thickened tread is 
cut transversely with segmental grooves about din. deep by jin. 
wide, the grooves occurring at centre to centre distances of 1yin. 
all round the tread. Although efficient while comparatively new, 
it remains to be seen how the device wiil work when worn. It will 
also probably be found that the tire is not so resilient when fitted 
with the non-slipping covers. 


Imports of motor cars into Belgium in 1902 were as 
follows:—8 from Germany, value £1021; 3 from Great Britain, 
value £452; 104 from France, value £15,695 ; 8 from the Nether- 
lands, value £888; other countries 2 cars, value £140. This 
shows an increase over the preceding year of 42 cars, value £2199. 
During the same period exports were as follows :—30 cars to 
Germany, value £4452; 118 to Great Britain, value £29,890 ; 22 
to France, value £7600 ; 22 to Holland, value £3470 ; 14 to other 
countries, value . There is an increase in exports over 
1901 valued at £14,156, and a reduction in the total number of 
cars exported of 10, 


Tur steel works belonging to the Japanese Govern- 
ment are situated near Wakamatsu, in the Prefecture of Fukuoka, 
and cover 200 acres. The chief products are Bessemer and open- 
hearth steel. The raw material mostly consumed is magnetite and 
hematite, besides a much smaller quantity of limonite. Coal is 
furnished by fields belonging to the works, as well as by private 
concerns, all fields being within thirty English miles of the works, 
and directly connec’ with them by railway. Three kinds of 
motive power are used—viz., steam, electric, and hydraulic power. 
Steam is produced in boilers fired with waste gas from blast 
furnaces and coke ovens. 

For some time past there has been a strong feeling 
in the Lancashire boiler-making trade with regard to the list basis 
rates which are being maintained for Lancashire boiler-plate 
specifications, the basis for these being £1 per ton above those at 
which similar qualities of plates are being — to firms in the 
South of England. This, the Lancashire makers contend, places 
them at a disadvantage with competitors in other parts of the 
country. At a meeting of representatives of all the Lancashire 
boiler-makers held on Tuesday it was decided to address a letter 
of remonstrance to the associated steel boiler-plate makers with 
regard to the extra charge made for boiler plate specifications 
supplied to this district, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—F, A, Brookuaus, 7, Kunpfgasse, Vienna I, 
CHINA.—K&LLY AND Watse, Limited, Shanghai and Hong Kong. 
FRANCE.—Boyveavu AND CHRVILLET, Rue de la Banque, Paris. 
GERMANY.—AsHER AnD Co., 5, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic ; A, TwaitmEyvER, Leipzic. 
[NDIA.—A. J. Compripge anv Co., Railway Bookstalls, Bombay. 
]TALY.—Logscuer anv Co., 207, Corso, Rome ; Bocca Faeres, Turin. 
JAPAN.—Kgtty anp Warsu, Liuirep, Yokohama. 

Z. P. Marvya anv Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C, Ricker, 1/4, Nevsky Prospect, St. Petersburg. 

s AFRICA.—Ws. Dawson & Sons, Liuirzp, 7, Sea-st. (Box 489), Capetown. 

Gorpon AND Gotcu, Long-street, Capetown. 

R. A. Taompson anv Co., 33, Loop-street, Capetown, 

J. C, Juta anp Co,, Capetown, Port Elizabeth, Johannesburg, 

East London, Grahamstown, King Williamstown, Stellenbosch. 

Hanvet House, Limirap, Kimberley. 

Apams AnD Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Sydney ; Melbourne, 

Adelaide, and Brisbane. 

TuRNER AND HenpDERSON, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal, 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA,—InrernationaL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy anp WaAtsu, Limirep, Singapore. 
CEYLON.—Wisayartna anv Co., Colombo. 














SUBSCRIPTIONS. 


Jur Esoinggr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including duuble number) .. £0 148, 6d. 
Yearly (including two double numbers).. .. £1 9%. Od. 
CLotH Reapine Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tax Exoivegr weekly and post frce. Subscriptions sent 
by Post-office Order must be made payable to THe Enorneer, and 
accompanied by letter of advice to the Publisher. 

Tats Papgr Coptss. Tuck Paper Corres, 
Half-yearly .. £0 188, Od. | Half-yearly .. .. £1 Os, 8d. 
Yearly .. .. .. £1168. Od. ! Yearly oa ae 

(The ya to cover extra postage.) 


ADVERTISEMENTS. 


pa The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words, When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
i Post-office Order in —- Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 


Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all othei 
letters to be addressed to the Editor of Tut ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER’S NOTICES. 


*.* With this week's number is issued, as a Supplement, a Two-p 
Drawing of a 300 Horse-power Tandem Compound — Jor 
Superheated Steam. Every copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notify the Sact should they not receive it, 








*.* LaTEst TYPES OF THE BRITISH FLEET.—Ovr tiro-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price le., by post ls. ld. 

Prat? | any subscriber abroad should receive THE ENGINEER in an 
“imper, fect or mutilated condition, he will oblige by giving pr om pl 
information of the fact to the Publisher, with the name of thé 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be sonaillel by obtaining the paper direct from 
this office. 
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TO CORRESPONDENTS. 


4B In ovder to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and staimped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

42” All letters intended for insertion in Tas Enonsger, or containing 
queations, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4 We cannot undertake to vetura drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


C. A. (Hunslet).—We shall be glad to hear from you when you have had 
a successful tria) of your brake. 

R. W. (Dublin).—You can, we believe, obtain the motor roller you want 
from Messrs. Ransomes, Sims and Jefferies, Ipswich, and the Leyland 
Motor Car Company, Leyland, Lancashire. 

G. 8. H.—The new regulations to which you refer apply only to appli- 
cants for engineers in the Royal Navy ; our advice was intended Tor a 
candidate for the merchant service, in which there are no such age 
restrictions. 

W. H. G. (Canvey-on-Sea).—A model of a railway worked on the vga iple 
you propose was shown in the grounds of the Glasgow Exhibiti 
drop of 25ft. would represent a velocity of about 40ft. per second, z 
over 28 miles an hour. 

8. W. (Tipton).—Do not be misled by the ele highness of the wages. 
The cost of living is enormously See, on the question of 
openings for artisans, our Speciz A. letter, page 483, 
November 7th last, answer No. 10. 

G. D. (Dunfermline).—As far as the user is concerned, and all things 
being equal, there is practically no economical difference between the 
different types of machine you mention, It is largely a question of 
convenience in manufacture, multi-polar machines being easier to 
construct for slow speeds, Multi-polar machines are coming more and 
more into vogue. Certainly a motor may have more than two poles. 
You might try “‘ Dynamo-electric Machinery,” by S. P. Thompson, 
published by Spon. 


INQUIRIES. 


PENCIL-MAKING MACHINERY. 
Sir,—I shall be obliged by the names of firms who can supply 
machinery for making black lead pencils, 
Abchurch-lane, E.C,, January 28th. Ww. 








MEETINGS NEXT WEEK. 

Tae Institute or Sanitary EncingErs,—Wednesday, February 4th. 
Special Council Meeting at 7 p.m. 

Tue Institution or Junion Enoinegns.—Friday, February 6th, at 
8 p.m., at the Westminster Palace Hotel. Paper on “Calorimetry,” by 
Mr. W. Garnet Wernham. 

Society or ENGINEERS.—Monday, February 2nd, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Inaugural Address by 
the President, Mr. J. Patten Barber. 

RéyntoEn Socirery. — Thursday, February 5th, at 8.30 p.m., at 20, 
Hanover-square. Mr. J. H. Gardiner will open a discussion upon ‘“‘ Some 
Points Suggested by the Presidential Address of November, 1902.” 

Tas InstiTuTION oF ELecrricat Encingers.—Thursday, February 5th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Adjourned discussion on ‘The Metric System.” 

Tae Institution or Civic Enorverrs.—Tuesday, February 3rd, at 
8 p.m. Ordinary meeting. Papers to be discussed, Vthe Nile Reservoir, 
Assudn,” by Maurice Fitzmaurice ; ‘ Sluices and Lock Gates of the Nile 
Reservoir, Assudn,” by Frederick Wilfred Scott Stokes.— Wednesday, 
February 4th. Students’ Visit to the Electrical Standards Laboratory of 
the Board of Trade, 8, Richmond-terrace, Whitchall, 8. W. 

Society or Arts.—Monday, February 2nd, at 8 p.m. Cantor Lectures. 
Lecture I. on ‘‘ Paper Manufacture,” by Julius Hiibner.—Tuesday, 
February 8rd, at 4.30 p.m. Applied Art Section. Pa = “Technical 
Education in connection with the Book- -producing T: »” by Douglas 
Cockerell.—Wednesday, February 4th, at 8 p.m meeting. 
Paper, “‘ Methods of Mosaic Construction, ” by W. L. H. Hamilton. 

Roya Institution oF Great Brirain.—Friday, February 6th, at 
9 p.m. Discourse on ‘‘George Romney and his Works,” by the Right 
Hon. Sir Herbert Maxwell, Bart., M.P.—Afternoon Lectures: Tuesday, 
February 3rd, at 5 p.m., “The mag of Digestion,” by Prof. 
Allan Macfadyen ; ursday, February 5th, at 5 p.m., “ Arctic and 
Antarctic Exploration,” by Sir Clements Markham ; ; Saturday, February 
Tth, at 3 p.m., ‘‘ Dramatic Criticism,” by Arthur B. Walkley. 


THE ENGINEER. 


JANUARY 30, 1903. 

















HIGH-SPEED TOOL STEEL. 


Since the advent of the slide rest there has been 
no event in mechanical engineering more remark- 
able or of greater importance than the introduction 
of high-speed tool steels. It is not too much to say 
that they are entirely revolutionising workshop 
practice, for not only have they upset all the 
accepted rules for speeds and feeds, but they have 
also done more in a few months than twenty years 
could have done under the old conditions to make 
recognised patterns antiquated and to nullify the 
accumulated knowledge of tool makers of the stresses 
in machine tools and the right proportions of their 
principal elements. Only a few days ago we 
received the account of a test of a twist drill made 
of a new steel invented in the Midlands, which is 
literally almost incredible. Our readers may judge 
for themselves. The drill was lin. diameter, the 
test piece was a mild steel block 3in. thick. From 
start to finish the drill was through in half a 
minute. The feed was j;in. per revolution. 
We believe that nothing to equal this in speed 
has been ever approached before. It is, as 
we have said, almost unbelievable, and _ if 
our informant were not a man of considerable 
experience and entirely trustworthy, we should 
hesitate to give currency to the statement. But 
there is another side to the story. The hole was 
drilled in the time given, but not on a drilling 
machine. There is no drill press made properly 
proportioned for doing such work. There are plenty 
strong enough and plenty quick enough, but none 
both strong enough to stand the great pressure 
required, and geared sufficiently highly to give the 





necessary feed and speed. The ordinary radial drill 





is, of course, out of it—in fact, it is difficult to see 
how this type of machine is to be constructed strong 
enough to develop the full powers of such steel as that 
under consideration. For it is to be remembered 
that the arm is not only suffering deflection from the 
upward thrust of the tool, but is also being twisted 
on account of the one-sided position of the saddle. 
It is obvious that, in any case, this latter defect 
must be removed, whatever it may be found possible 
to do in the way of stiffening the arm without 
adding absurdly to its proportions. But given a 
satisfactory machine, a machine capable of using tools 
at this speed, and even greater speeds for smaller 
drills, and we shall be within measurable distance 
of the possibility of cutting holes nearly as rapidly 
as they can be punched—a fact which we venture 
to believe was inconceivable a tew months ago; 
a fact, moreover, which is not unlikely to have 
far-reaching effects on several industries. 

But whilst drilling at these great speeds is at 
present ripe only for speculation, rapid turning is 
an every-day occurrence in all our better work- 
shops. We have missed no opportunity since this 
steel was first brought out to discuss its use with 
men and managers, and we have sought the opinion 
of our leading toolmakers on its advantages. From 
all we can learn, the steel and the new machines 
are still being used a long way within their 
capacity. Our best makers, for example, test 
their machines with a tin. cut, din. feed, and 80ft. 
to 90ft. per minute, and they hold the opinion 
that a good commercial cutting speed for mild 
steel—that is, a speed which neither racks the ma- 
chine unnecessarily nor wears the tool out too 
quickly 75ft. per minute. In 
a special case we quoted not long ago the enormous 
weight of 1875 lbs. of metal was removed per hour 
by one tool in a lathe. Very few users are cutting 
at these speeds, or removing anything like this 
amount; few exceed a speed of d50ft. per minute, 
and the average is 20 to 25 per cent. lower, the 
weight of metal removed rarely exceeding 300 lb. 
per hour. There are several reasons to be found for 
this. It is due in part to mechanical difficulties and 
in part to the difficulty of breaking away from accus- 
tomed notions of feed and speed. This difficulty 
lies more with the men, always conservative, and 
in many cases doubly so when it means restriction 
of output, more than with the managers and fore- 
men; but, on the other hand, some of our most 
advanced managers still use quite a moderate speed, 
from conviction that, taken all round, it is the 
best. The question is one of endurance rather 
than of ability. All the advantages of high 
speed may be thrown away if the tool needs 
to be frequently replaced, but if the tools last 
for the remarkable times that Mr. Donaldson 
gives in the table from his paper which we publish 
to-day, there would seem no reason, on this ground 
at any rate, why speeds up to 60ft. or 7Oft. 
should not be habitually employed. Of course the 
feeds and speeds used by Mr. Donaldson are not 
high, and the amount of metal removed per hour is 
low for the new steels; but the endurance when the 
material worked, oil hardened steel, is considered is 
remarkable. We have, however, ascertained from a 
quarter particularly well fitted to arrive at a just 
opinion, that endurance but little less may be ex- 
pected at higher speeds. We must confess that 
our own experience is at variance with this state- 
ment, and we should be interested to hear the views 
of others who have used these tools at feeds and 
speeds not too far within their capacity. 

In an able article which we print on another page in 
this issue the question of feeds and speeds of milling 
machines is discussed exhaustively. Milling cutters 
are already being made of the new tool steels, and 
although, so far, no very remarkable results have 
been recorded, it is not improbable that the milling 
machine will be influenced, to a limited extent as 
compared to the lathe, by their use; that fact will 
add weight to the author’s argument, and, not 
least, to his advocacy of a slipping or breaking point. 
The importance of some safety device is trebled by 
the use of high speed steels and the great pressures 
that have to be exerted to maintain the feeds and 
speeds at which they work. Mr. Wicksteed, it will 
be remembered, thought that pressures as much as 
10 tons might be exerted on the point of a tool. 
This is a feature of the question which we think 
deserves the careful attention of our toolmakers 
who are modifying their designs to meet the new 
conditions. 





FRENCH LOCOMOTIVES IN ENGLAND. 


Our readers have been kept by Mr. Rous- 
Marten fully informed concerning the remarkable 
work done on the Chemin de Fer du Nord by M. Du 
Bousquet’s compound locomotives. If they will 
refresh their memory by turning to THz ENGINEER 
for September 21st and December 7th, 1900, and 
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April 18th, 1902, they will see that the uphill per- 
formance of these engines is of, so far as we know, 
unparalleled excellence. In this country no attempt 
has been made to haul similar loads at the excessive 
average speeds attained without having two engines. 
We believe that Mr. Webb maintains that his most 
powerful compounds could do just the same work if 
they got the chance. But we have now only to 
deal with what is, not with whut might be. The broad 
fact for our consideration is that on the Northern 
Railway of France work is being done in the con- 
duct of passenger traffic which has not yet been 
done in this country. It is not easy to arrive at 
the precise truth as to what takes place in the 
United States. Very heavy trains are run un- 
doubtedly at very high speeds. Yet we think that 
the performance of the Du Bousquet engine still 
remains the best in the world, and it is not without 
interest to inquire how this result has been brought 
about. 

In the first place, the conditions of service have 
to be considered. The Northern Railway of France 
has obtained the cream of the passenger traffic 
between London and Paris. But the Newhaven and 
Dieppe route of the Western Railway of France has 
always to be reckoned with. The pre-eminence of 
the Northern company has to be maintained at all 
costs. When we remember that this company pays 
dividends of 15 and 16 per cent. it is easy to see that 
there is no necessity for pursuing a cheesparing 
policy. It may be taken as granted that M. Du 
Bousquet cares nothing for economy in fuel. His 
drivers may burn as many briquettes or as much 
coal as they please, provided they keep time with 
punctuality. It has been said that the coal premium 
system in this country tends to unpunctuality. 
That is not our view. We know from footplate 
experience that everything that can be got out of a 
locomotive has to be got when trains approaching 
300 tons have to be run at high speeds with one 
engine. Of course, it may be argued that the 
Northern Railway of France is an easy line. So it 
is as compared with some sections of our own main 
lines; but it is very far from being a level road. 
We cannot admit that there is anything exception- 
ally in favour of the French engines of sufficient 
importance to account for the remarkable speeds 
which they maintain with very heavy trains. 
It is also worth noting that the compound system in 
this country has never yet given results equal to 
those obtained by M. Du Bousquet. After trials 
more or less extended it has disappeared from 
British railways, always excepting the London and 
North-Western. It would almost seem that the 
Du Bousquet engines are excellent in spite of being 
compound, rather than because they are compound. 
In one respect they are different from all other loco- 
motives, save a very few. The boiler pressure is 
220lb. The 175 lb. of Mr. Wainwright’s great 
engines working the Dover and Folkestone ex- 
presses represents the maximum pressure in this 
country. This question of pressure deserves very 
careful consideration. In some way not quite clear 
it is mixed up in practice with speed. Thus we find 
that an engine carrying 175 lb. and keeping time will 
begin to lose time in a surprising fashion if the 
pressure is permitted to drop 10lb. Reducing the 
ratio of expansion does not appear to do any good, 
so far as can be seen. Although the average cylin- 
der pressure must remain about the same, the speed 
falls off. A reasonable explanation is that the back 
pressure in the cylinderis augmented, agreater volume 
of steam having to be discharged into the blast pipe. 
On the other hand, however, there is a larger 
port opening provided. Itis probable that, in spite of 
compounding, the steam leaves the low-pressure 
cylinders of M. Du Bousquet’s engines under con- 
ditions favourable to the reduction of back pressure. 
It is well known to all locomotive men that the 
valve gear difficulty does not lie in getting steam 
fast enough into cylinders but in getting it 
out. However, after all allowances have been 
made for the effect of 220lb. pressure, much 
remains to be explained, and the question 
arises, Does French rolling stock run with 
less resistance than our own coaches and loco- 
motives? Itis certain that within the last twenty 
years a great reduction in train resistance has been 
secured in this country, largely by the introduction 
of bogie coaches, and oil instead of grease boxes. 
Is it possible that French engineers have improved 
even on this? In the Paris Exhibition of 1889 several 
English locomotives appeared—among others, one 
of Mr. Stroudley’s latest and best. This engine, a 
Midland, and a French engine were all tested 
informally at the close of the Exhibition; and, 
among other experiments, the engines were raced 
empty against time. A great deal of secrecy was 
used, and it was only long after the trials that any 
information leaked out. Concerning the Midland 
engine we know nothing. The Stroudley engine 
was beaten. On the second day, it is said that 





the coupling rods were taken off, but still the 
French engine won. We do not pledge our- 
selves for the facts. We mention the story 
because it goes to substantiate the theory that the 
rolling stock runs with less resistance. Locomo- 
tives as well as coaches on the railways of France 
have much easier springs with a longer range, and, 
therefore, more resiliance than British stock. At 
one time the range of locomotive engine springs was 
two inches to our one. This was rendered necessary 
by the badness of the permanent way. In the United 
States compensating levers go far to make up for 
spring stiffness. It seems to us to be self-evident 
that the more easy the motion of a vehicle, the less 
its jolts, vibrations, and oscillations, the smaller 
must be the power required to haul it; and it 
would be very well worth while to consider 
whether or not the Du Bousquet locomotive 
is better fitted to the road than are our 
own locomotives. We are glad to say that on 
this point information of very great value ought 
soon to be forthcoming. Mr. Churchward, Mr. 
Dean’s successor at Swindon, has, we understand, 
got his directors to order a Du Bousquet engine for 
trial on the Great Western Railway. It was at first 
proposed that the locomotive should be built at 
Swindon; but Mr. Churchward was resolved that 
the experiment should not be complicated by ques- 
tions of workmanship, material, or erection. His 
intention is to test a real French locomotive on an 
English railway, and, to the end that the test may 
be in all respects complete and thorough, French 
drivers and firemen will be lent by M. Du Bousquet 
from the Chemin de Fer du Nord to work the 
engine. If necessary, even French briquettes will 
be imported. In this way much that must be useful 
will be learned. If the French engine cannot do on 


the Great Western Railway that which it has done 
at the other side of the Channel, then it will become 
clear that the English express engine has influences 
to fight against which ought to be eliminated. 


THE GERMAN MACHINE INDUSTRY. 


THE third year of the period of industrial reaction 
in Germany is now drawing to a close, and scarcely 
any indications of a substantial character exist 
which would lead to the assumption that the 
crisis is past. But whilst this fact must be admitted, 
it will doubtless be news to many to hear that the 
machine building industry in the Fatherland 
possesses certain points of similarity to the elec- 
trical engineering and iron and steel trades of 
that country. Notwithstanding the industrial de- 
pression, it has become in recent months a matter 
for some surprise to find that so many German 
engineering companies have either been unable to 
make any distribution whatever for the past financial 
year, or have declared reduced dividends, or have 
terminated the twelve months’ trading at a con- 
siderable loss, and an investigation of the causes 
leads to conclusions which are confirmed by state- 
ments made by the managing director of a leading 
machinery company in Berlin, and which reveal 
characteristics resembling each other in the policy 
pursued by the three industries in question. We 
are told, for instance, (1) that during the period of 
high prosperity which immediately preceded the 
present crisis, all the machine construction works 
proceeded to carry out extensions of their establish- 
ments in order to cope with the increasing demand ; 
(2) that in recent times cases have occurred of 
orders being booked and executed at prices which 
have resulted in losses; and (3) that some works 
which are incapable of existing on their present 
basis are being maintained by banks and other 
financial institutions, which seek to reorganise 
these companies by securing the writing down of 
the original capital, and the provision of fresh 
means to enable them to continue their career. 
These contentions are, in fact, repetitions of the 
practice followed in the electrical and iron and steel 
trades, although, perhaps, on a smaller scale. 

The statement to the effect that all machine works 
were enlarged may be somewhat exaggerated, but 
it is unquestionable that many of them made 
preparations for future developments of business, 
and at present they are simply hungering for work. 
In particular, the makers of large boilers and 
engines, and other plant used in electricity works 
and tramway power stations, have been affected by 
the stagnation in the electrical industry ; whilst a 
diminution of trade has also taken place with 
Russia, owing to the unfavourable condition of that 
country, which at one time formed one of the best 
markets for the sale of German machinery. In 
addition to this, the export trade has been damaged 
by the distrust which has been manifested by other 
countries in regard to the future tariff conditions of 
Germany ; by other nations giving more and more 
preference to native works, and by the facilities 
afforded to competitors for purchasing German 





semi-finished iron at lower rates than those 
charged to the Teutonic works themselves. With 
regard to the second point, namely, the acceptance 
of orders at prices resulting in a loss, it js 
probable that the transactions of this nature 
have been restricted to establishments situated 
outside the Berlin district. The men employed 
in that city receive higher wages and do more work 
than those engaged in the provinces; and it is said 
to be possible either to start rapidly or discharge 
easily a larger number of them in the capital than 
in any other locality, this being due to the rules of 
the shops. In the provinces, however, the em. 
ployers take more interest in maintaining a race of 
workmen who, if discharged in bad times, could 
only be replaced with considerable difficulty on an 
improvement in trade. This consideration (re. 
quently restrains employers from reducing the 
number of men, and it largely explains the seeking 
of orders at any prices obtainable during a period 
of depression. The third point—that of im. 
poverished works being aided by financial institu. 
tions—is sufficiently comprehensible from the fact 
that the banks prefer to speculate a little further, 
in the hope of eventually seeing the return of their 
money from the re-constructed companies, rather 
than witness their present losses assume the more 
formidable proportions which would obtain in the 
event of the liquidation of the works in question. 

The watchword of the German machine building 
industry at the present time is hope. It is certainly 
a very frail hope. It is true that a development 
has recently taken place in the textile trades, and 
it is argued from this fact that a demand for 
machinery in this direction may soon arise, and that 
similar progress may be expected from other 
branches; but these suppositions lack any solid 
foundation, and it is highly problematical that any 
such results will be brought about in the near 
future. The extensions of the German engineering 
works were undertaken under the existing customs 
duties; but what will take place should the new 
tariff be enforced? Switzerland has already retali- 
ated by the adoption of a system of higher duties, 
and the Government of Norway—which country is 
severely hit by the new Teutonic tariff—has now 
prepared a revised list which, with the exception of 
agricultural machinery, which will continue to enjoy 
free entry, imposes a duty of 5 per cent. ad valorem 
on all classes of machinery. Other nations may be 
expected to follow these examples, thus rendering 
it more difficult for Germany to carry on an export 
trade. Yet the Association of German Machine 
Construction Works proposes to address a petition 
to the Imperial Chancellor praying that the duiies 
on machinery should be adjusted so as to bring 
them into the right proportion—whatever that may 
mean—to the duties on cast and rolled iron and 
other unfinished iron, and that efforts should be 
made in negotiating fresh commercial treaties to 
secure a reduction in the “extraordinarily high 
duties’ on machinery in force in certain countries. 
No more need be written to show the difficulties in 
store for the German machine industry abroad ; but 
when the time arrives for the enlarged works to be 
set in full operation, the competition in British 
Colonies and neutral markets will become exceed- 
ingly keen, and will require careful attention. The 
Germans appear no longer to fear English rivalry, 
but they have a wholesome dread of what may 
happen when the United States ceases being a 
consumer and becomes a formidable rival in German 
and other markets. 


_———_—____+_¢~e—eq- —___-___—_—__— 


THE LATEST AMERICAN RAILWAY COLLISION, 


On the 8th of January, 1902, a dreadful collision took 
place on the Central of New Jersey Railway in New 
York. Fifteen persons were killed outright and fifty 
injured. The evidence showed that the so-called acci- 
dent was the result of recklessness, and a neglect of pre- 
cautions which would have been deemed essential in this 
country at all events. We have now to record with 
regret that another catastrophe, even more disastrous, 
took place on Tuesday last on the Central Railway of 
New Jersey. Full details have not yet reached this 
country. It appears that a suburban local train to 
Plainfield broke down between 6 and 7 o'clock p.m. 
Into this crashed the “ Blue Line Flyer.” The three last 
cars were telescoped, and, as usual in America, burst 
into flames. The general result was—112 passengers in 
the suburban train killed and injured. The railway 
officials blame Davis, the unfortunate driver of the 
express, who, it is said, admitted, while dying, that he 
had run through his red signal, expecting that it would 
be taken off. We commend the circumstances to the 
attention of those good English people who are never 
weary of condemning the management of British railways, 
and finding fault with us for want of “smartness” and 
“hustle.” It is very easy to find fault with the driver in 
this case, but mistakes of the kind are made as the 
result of a system. It is beyond all dispute that in the 
United States railway world there is most deplorable 
disregard for human life and limb. Apparently the 
people love to have it so. If they did not they would 
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amend matters. A dreadful lesson is taught to the public 
every now and then. It seems to stimulate the sale of 
newspapers for a couple of days, and then it is wholly 
forgotten. The catastrophe in a New York tunnel last 
year, and the evidence given during the trial, have done 
nothing, it would seem, to augment the safety of railway 
travelling on the other side of the Atlantic. Nor does 
the Plainfield collision stand alone. On the same day two 
South Pacific passenger trains met head-on near Vails, 
in Arizona. The cars caught fire, and eleven of them 
were consumed in a few minutes. The drivers and a 
fireman were burned to death. Eight bodies have been 
found, but the total number of killed has not been 
ascertained. 








THE METRIC SYSTEM. 


Av the Institution of Electrical Engineers on the 22nd 
inst., a discussion was commenced upon the desirability of 
the compulsory adoption of the metric system as the nationa] 
system of weights and measures in Great Britain. Primarily 
the argument lies between Mr. Alexander Siemens, who 
advocates the continental method, and Sir Frederick Bramwell, 
who champions the existing system in Great Britain ; but a 
general discussion will take place on February 5th, when 
anyone will have an opportunity of expounding upon the 
subject. 

Mr. Siemens treated his subject very seriously. Going 
right back to 1783, when James Watt proposed that the pl ilo- 
sophical pound should consist of 10 ounces, or 10,000 grains, 
that the ounce should consist of 10 drachms, or 1000 grains, 
and that the drachm should consist of 100 grains, he followed 
the history fairly closely until 1793, whena modification of this 
idea was passed into law in Spain, Italy, the Netherlands, Den- 
mark, and Switzerland, and thence down to 1846, when th« 
pure metrical system was passed into law in France. An 
effort was made to render the metric system compulsory in 
Great Britain in 1868, but it was dropped after passing 
the second reading in the House of Commons. Then, 
so far as Great Britain is concerned, came the Select 
Committee of 1895, which recommended (1) that the metric 
system of weights and measures be at once legalised for 
all purposes; (2) that after a lapse of two years it be 
rendered cempulsory ; and (3) that it be taught in schools 

But despite these recommendations the Weights and 
Measures Act of 1897 only gave effect to the first, and 
nothing further has been done up to the present. The United 
States proposes to bring in a Bill during the present session of 
Congress, directing all Government Departments to use the 
metrical system from January Ist, 1904, and making the 
system compulsory throughout the United States from 
January Ist, 1907, and Mr. Siemens stated that he had 
received a telegram that day from the secretary of the Decimal 
Association in America which stated that the Customs Depart- 
ment was strongly in favour of the Bill, and that the metric 
system movement was rapidly gaining ground. 

Among a number of authorities which Mr. Siemens quoted 
as supporting his contentions was Sir George Airy, the late 
Astronomer Royal, who had stated that it appeared to him 
that the practice of mankind, as regards their selection of 
scales of multiples and sub-divisions, might be described as 
follows :—For each particular subject to which measure, «c., 
was applied, some one measure was adopted as the standard. 
Then the multiples of this measure were taken on the decimal 
scale, and the sub-divisions taken on the binary scale. The 
sub-divisions were taken without any regard to their coincid- 
ence or non-coincidence with inferior measures. Thus, the 
coasting sailor used the league, 4 league, and } league, without 
regard to miles or yards. The traveller used the mile, 4 mile, 
} mile, and furlong, and never combined them with the yard or 
foot. The sailor, in sounding, used the fathom, 4 fathom, 
} fathom, and thought of no other measure. The vendor of 
drapery used the yard, $ yard, } yard, &c., down to the nail, 
without regard toinches. The joiner used multiples of inches 
to a large number, and subdivided the inch to }, 4, 4, ';, 
&c. 1+ was very little important whether the relation between 
the standards adopted for the different measures — for 
instance, the mile and the yard—be or be not simple, provided 
that it was ascertained. Again, this same authority had 
stated before the Select Committee of 1862 that if he had to 
create a new nation with a new style of weights and measures 
he would give them the binary scale throughout. This he 
considered to be the nearest to perfection, with means to 
enable the use of decimal multiples and sub-multiples. Mr. 
Siemens went on to say that a little reflection would convince 
everybody that the metrical system fulfilled all the require- 
ments laid down by Sir George Airy, with the additional 
advantage that the standards for the different measures stood 
ina simple decimal relation to each other. For instance, 
a traveller might use a kilometre, 4 kilometre, and } kilo- 
metre ; a joiner would use millimetres, or} and } millimetre ; 
a merchant, kilogrammes for ordinary transactions, and tons 
for larger transactions, sub-dividing them on the binary scale 
whenever he found that convenient. 

In most transactions, according to the metrical weights and 
measures, no fractions were necessary, either vulgar or 
decimal, as the smallest units, the milligramme and the 
millimetre, need not be sub-divided for ordinary purposes, 
and their multiples could be readily expressed in higher 
units, if that should be desired. For this reason he did not 
anticipate that the introduction of the metrical system would 
cause any inconvenience, and especially not in the retail 
trade. The experience of other countries which had made 
the change proved, he said, that the initial difficulties of the 
transition from the old weights and measures could be easily 
met by providing conversion tables and displaying them in 
conspicuous positions in shops. The principal changes which 
would effect the retail trade were from the yard to the metre 
and from the pound to the 4 kilogramme, but these were 
very simple. The metre was about one-twelfth longer than the 
yard. The cost per metre was therefore 1d. per 1s. greater. 
The metrical pound was a little more than 10 per cent. 
heavier than the pound avoirdupois, so that the cost of 
the 4 kilogramme was 1d. per 1s. more. If the 
customer did not wish to rely on the conversion table 
h> could calculate the price as if he were dealing with 
yards or pounds, and add 1d. and 1}d. per 1s, respectively. 
In spite of all these facilities Mr. Siemens concluded that 
it was only natural that the use of new weights and measures, 
as long as they were unfamiliar, would contrast unfavourably 
with dealings in the old weights and measures, but the 
public would soon find out what a blessing the abolition of 
the various and gpa tables of weights and measures 
would ‘prove to be, and how superior the metrical system 
was, 
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Sir Frederick Bramwell, who told quite a number of 
amusing stories, said that up to date the only outcome of the 
deliberations of the 1895 Committee of the House of Commons 
was the Weights and Measures Act of 1897, which only 
embodied the provision that the metric system should be 
legalised for all purposes. But Mr. Siemens frankly said that 
he wished to see the second recommendation of the Committee 
made law, viz., that rendering the system compulsory. But 
the clauses of the 1868 Bill, which was dropped, provided 
that any person who sold otherwise than by the metric system 
should be liable to a penalty not exceeding 40s. for each sale, 
and also to any person who should print or make any return, 
price list, &c., except by metric, should pay a sum not exceed- 
ing 10s. for each copy so ptinted. This kind of thing, how- 
ever, did away with all questions of the survival of the 
fittest, a doctrine which he thought was, in these days, an 
absolute law. The Act of 1897 enabled the decimal people to 
do as they liked, but they were not satisfied, and said that 
everyone else should use the system whether they liked it or 
not. This was not the survival of the fittest, and was incon- 
sistent with anything like liberty. The only thing this 
reminded him of was the old tale: ‘Sir, this is the freest 
country on earth ; every mancan do what he likes, and if he 
does not we make him.’’ It was quite easy to see why 
Germany adopted the metric system. Germany was made 
up of a number of states with divers laws and regulations, 
and they were naturally compelled to adopt some system, and 
were consequently glad to have that which was to their 
hand. 

Dealing with some of Mr. Siemens’ authorities which were 
quoted in favour of the metric system, Sir Frederick, with 
the volumes of the ‘‘ Proceedings” before the Select Committee 
in his hand, contended that Mr. Siemens had misrepresented 
the views of Sir George Airy and Sir John Herschel. Sir George 
Airy’s statement quoted by Mr. Siemens that he would give 
a new nation the binary scale throughout did not look much 
like decimals. Another question put to Sir George Airy was that 
if it was possible to change to the decimal system per saltum, 
and he could be transferred from his present state into the 
decimal system, did he think the change would be 
advantageous? The answer was ‘‘No.’’ This did not look 
much like Sir George Airy being an advocate of the decimal 
system. As regards Sir John Herschel, he had written to 
Sir Beresford Hope to oppose the 1897 Bill in Parliament by 
vote and word of mouth. This did not look much like Sir 
John Herschel being an advocate of the metric system. As 
a matter of fact, Sir Beresford Hope did oppose the Bill in a 
very able speech. 

A good many of his friends, continued Sir Frederick 
Bramwell, fully believed that he was an opponent of 
decimals. But this was not so. He could not do without 
them. What he wanted borne in mind, however, was that 
he was an opponent to the compulsory use of decimals on 
all occasions. Modes of calculation were only tools 
to attain ends. A decimal was a vulgar fraction 
with a denominator of always one kind. This was not 
always repeated, but it was possible to tell by the position .of 
the decimal point, if one knew how, what the real denomina- 
tor would be if one had written it. Many instances were 
known of serious, if amusing, errors, through the use of the 
decimal system. In 1885 a paper was read before the Institu- 
tion of Civil Engineers illustrated by a wall diagram, which 
had the decimal points in the wrong places. Then he had had 
a correspondence in the Times some two or three years ago with 
a Frenchman stopping in London, who had chaffed him upon 
his clumsy way of taking off 24 per cent. All he ought to 
have done was to have multiplied by 97°5. Sir Bramwell 
replied that all he did do was to take off a 40th. Another 
case happened in connection with an arbitration upon which 
he was the umpire. Ina previous tribunal the main ques- 
tion had been as to the supply of four gallons of water per 
head for manufacturing purposes in a population purely of 
working miners. It was eventually found out that this 
apparently enormous amount should have been °4 gallons. 
Finally, when our present King was shot at in Brussels, a 
report came from the Continent that the bullet was -1 metre 
long! As he had said, he liked decimals when they were in 
the right place. Decimals of } = *5, } = °25 were not so 
bad, but 7; = *06250; 5, = °03125; and y, = *015625 were 


terribly unwieldy. Why, therefore, was he to be compelled | 


to use them when he did not want to? Were there any 
gentlemen in the room who could square mentally 
3°14287, i.c., 31. He would be glad if any one would 
get up and do it. But mentally squaring 3} in vulgar 


fractions could be done in a moment. He could not square | 


mentally 4-875, but he could square mentally 43. He would 
be glad if anyone would tell him what assistance decimals were 
in any one of the four rules of arithmetic, except in the 


addition of such matters as shillings and pounds, or feet and 
inches. They were no good in division, they were no good in 
subtraction, and they were no good (shrug of the shoulders) 
in multiplication. Not only did the metric system trouble us 
with decimals on all occasions, but it also involved the fantastic 
Greek and Latin names. The merchant could adopt the 
metric system if he chose, but why was it to be imposed on 
tradesmen and workmen? Some idea of the magnitude of tle 
task of converting the ordinary tradesmen’s measures to the 
metric system could be gathered from the fact that in the year 
1893-94 the Board of Trade stamped 3} million individual 
weights and measures. In fact, he would sooner that tle 
Government should legislate upon the shape of his hat, or 
even the make of it, than upon calculations. Napoleon, as 
expressed in the memoirs of General Comte de Montholon, 
clearly disapproved of the metric system, or, for that matter, 
with the idea of changing the ancient methods at all, and in 
this view Sir Frederick concurred. 

Concluding, he remarked that in the Press and before the 
public the advocate of change was always seen to better 
advantage than the advocate of leaving things as they are. 
Persons who were ccntent with the present state of things did 
not go crying about that they were contented. Probably 
these latter were in larger numbers than those who wanted 
the change, and it was impossible to induce these people to 
attend an enthusiastic meeting such as this. 








EITHERK-SIDE RAILWAY WAGON BRAKE. 





In THE ENGINEER of October 11th, 1901, was described 
an improved form of apparatus, invented by Mr. E. J. Hill, of 
11, Victoria-street, Westminster, which went some distance 
in the direction of providing a simple and efficient brake for 
goods wagons which can be applied from either side, thereby 
obviating the risk of loss of life which sometimes results 
in goods yards owing to the shunters having to pass between 
the vehicles to apply or release the brakes on each wagon. 
Although in most respects entirely satisfactory, it was found 
that, in order to release the brakes, rather too much force 
was required on behalf of the shunters. This was absorbed 
chiefly in withdrawing the pawls on the side levers from the 
racks with which they engage. The teeth of the racks pro- 
jected out at right angles to the rails. By the simple and 
ingenious modification shown in the accompanying illustra- 
tion, this objection has been entirely overcome. The teeth 
of the rack are now disposed in a plane running parallel with 
the longitudinal axis of the wagon, and a balanced pawl pro- 
vided on each of the levers engages with the teeth auto- 
matically when the levers are depressed, but allows of the 
release of the brakes with an effort much less than is 
customary with the present forms of brake gear. Moreover, 
owing to the absence of pins, as at present used, for securing 
the brakes, only one hand is required for the operation of 
braking or releasing. The genera] arrangement of the gear 
is much the same as was described in our previous article, 
and the whole apparatus can be cheaply and expeditiously 
applied to existing systems. Perhaps the greatest advantage 
which Mr. Hill’s brake possesses lies in the fact that no 
special knowledge of its working is necessary on the part of 
those who may have to use it. The levers are placed at 
diagonally opposite corners of the vehicle, so that. the 
operator will always find one on his right-hand as he faces 
the train, no matter on which side. Although the exact 
conditions which the Board of Trade will require such brakes 
in future to fulfil have not yet been definitely settled, it may 
be presumed that the form here illustrated will conform to 
most of them. The gear has been fitted to wagons on the 
Soutk-Eastern and Chatham and Midland Railways. 








Royat InstituTIoN.—On Thursday next, February 5th, at five 
o'clock, Sir Clements Markham will deliver the first of a course of 


| three lectures at the Royal Institution on ‘“ Arctic and Antarctic 


Exploration,” and on Saturday, at three o'clock, Mr. A. B. 
Walkley begins a course of three lectures on ‘‘ Dramatic Criticism.” 
Mr. G. R. M. Murray being unable, owing to illness, to deliver his 
course of lectures, beginning on Thursday, February 26th, Pro- 
fessor L. C. Miall will instead deliver three lectures on ‘‘ Insect 
Contrivances.” The Friday evening discourse, on February 6th, 
will be delivered by the Right Hon. Sir Herbert Maxwell, on 
“George Romney and his Works;” on February 13th, by 
Professor S. Delepine, on-‘‘ Health Dangers in Food ;” and on 
February 20th, by Principal E. H. Griffiths, on the “‘ Measurement 
| of Energy.’ 
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SOLID RINGS ON SOLID PISTONS. 


As a good deal of interest has been aroused by Mr. Yarrow’s 
siatement made recently that for his engines he was using solid 
rings on solid pistons, and as some difficulty is felt in under- 
standing how it is possible to get such a ring into position, we 
asked Mr. Yarrow to have a series of photographs taken to 





Fig. i—PISTON AND RINGS 


illustrate the operation. This he has kindly done, and we 
publish them to-day. A great part of the secret lies in the 
shape of the piston, which it will be seen from Fig. 11, is 
recessed. From Mr. Yarrow’s letter we take the following 
passages: ‘‘ Of course, at first sight it appears an impossibility 
to put the ring over the flange of the piston, the internal 
diameter of the ring being smaller than the outside diameter 
of the flange ; but it is exactly the same thing as putting a 


3 Solid uncut Rings. 


19}2 dia 








Fig. 1—SECTION OF PISTON 


half-crown through a hole the size of a shilling cut in a piece 
of paper. There is not the slightest difficulty in it. Of 
course, the rings have to be properly proportioned so as to get 
elasticity enough. I believe that having in view the early 
development of superheated steam, it becomes compulsory to 
have floating rings, and also compulsory that they should be 
uncut, so that any pressure of steam behind the ring should 


not press the ring against the inside of the cylinder. It has 
hitherto been thought that to have a solid floating ring 
one must have a junk ring, which adds weight and complica- 
tion, and things that may work loose. A clearance of three 
or four or five-thousandth of an inch is sufficient between 
the outside edge of the ring and the cylinder. A floating ring 
has the great advantage of accommodating itself to the form 
of the cylinder, which is not round throughout its whole 
length, as we all know, and in this respect the solid floating 
ring is very superior to the solid piston without any packing 
ring, which, of course, cannot accommodate itself to any 
ovalling of the cylinder.”’ 

‘«T think you will agree with me that the drawing herewith, 
together with the ten photographs, illustrate the whole affair 
exceedingly well. The drawing gives suitable dimensions to 
work to.”’ 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions o our 
correspondents. ) 


ENTROPY. 


Sir,—In the article on ie. g by Professor Perry last week he 
uses definitions of entropy, and equations, which would only be 
valid in the hypothetical and non-existent case of reversibility. In 


fact, reversibility does not exist, and {dH @ is never zero in areal 


cycle. The term “entropy” was coined by Clausius, who, con- 
currently with Kelvin, developed the second law of thermodynamics. 
Professor Perry holds that all modern men use entropy in one 
sense, while Clausius used it in another, There has been no such 
change in the definition of entropy, and, as Lord Kelvin says in last 
week’s Electrical Times, ‘‘There can be no question as to what 
entropy is. It is Clausius’ word. Persons concerned in it will find 
its definition in Clausius’ own writings. It is the same thing as 
Rankine’s ‘Thermodynamic Function.’” Reference to Clausius 
will show that Professor Perry is not accurate in his article on 
entropy. 

If there is any one of your readers who has not a clear idea of 
entropy, I Pas strongly urge him to read, not a book on the 
steam engine, or on the @ @ diagram, nor a book which only 
discusses reversible changes, but some treatise on thermodynamics 
that discusses irreversible changes. Clausius is available in 
English, and Parker and Buckingham discuss irreversible changes. 
Lehfeldt’s ‘‘ Physical Chemistry ” treats thermodynamics from the 
Clausius point of view. I donot know Lehfeldt’s ‘‘ Physics,” but 
should expect it to take the same lines. There may be any number 
of other books that treat entropy correctly in irreversible changes, 
[ only mention these as specimens. JAMES SWINBURNE, 

41, Palace-court, W., January 25th. 


Sir,—I have read Professor Perry’s article published in your 
last impression with keen delight. He is one of the few men who 
can make science amusing, nay, even humorous. His style is 
perfect. Acombination of Thomas Carlyle’s and Lord Grimthorpe’s, 
it is excellent for hitting people over the head. Professor Perry’s 
last paragraph is simply delightful. Obviously the one man out of 
ever so many millions is Mr. Swinburne. hen, however, we 


entropy of Professor Perry is not of necessity that of other people ; 
and | am strengthened in this view by what Sir Oliver Talos has 
to say on the subject. By a curious coincidence, the editor of the 
Electrician applied to Sir Oliver for an explanation at the same 
time, and no doubt for the same reason, that you wrote to 
Professor Perry, and Sir Oliver's article will be found this week in 
the pages of of your contemporary. 

Now, Sir Oliver Lodge occupies a good deal of space in warning 
his readers against the ambiguities of the term. He does not 
scold anyone, however. Nay, he even admits the existence of a 
definite ambiguity, and so we come to the very simple question, 
What is entropy! and we find Sir Oliver ge, like Professor 
Perry and the pudding, explaining at great length what it is not. 
But we do find at least an attempt to say what it is in Sir Oliver 
Lodge’s article. I say ‘‘attempt,” because he qualifies. ‘It 
might seem,” he writes, ‘‘as if the entropy of a body might be 
defined as the ratio of its total heat to the absolute temperature 
at which it was received,” This apparently means that if we 
suppose a pound of iren to contain §00 units, which have been 
imparted to it at 1000 deg. absolute, its entropy is 1. But Dr. 
Lodge goes on to qualify the definition given above, and to 
explain that some care is needed to apply such a definition. ‘‘It 
may,” he says, ‘‘ with some danger be defined as the ratio of the 
heat in a body to the absolute temperature at which that heat was 
received ; or even, in some simple cases, to the absolute tempera- 
ture itself.” 

Dr. Lodge in one place says, ‘‘I am struck with the witty 
suggestion of Mr. Evershed that the term entropy might, by 4 
plausible false definition, be understood to signify the reproach or 
disgrace attaching to those pedagogues who cannot explain what 
they mean by it.” What a wonderful word it is, to be sure! 
Who are the pedagogues? Is Professor Perry supposed to be one 
of them? Truly, this is a remarkable discussion. 

As the study of Greek is anathema to Professor Perry—albeit 
science has been compelled to form nearly all its technicalities from 
Greek words—he may have missed the point of Mr. Evershed’s 
little quip. Explaining jokes is usually a thankless task, but the 
humour in this case will not be spoiled. I believe that Clausius 
invented the name. He took a Greek word “Tropos,” signify- 
ing to turn towards, and added En, = In, meaning a something 
returning onitself. But this is simply execrable Greek ; for Tropos 
is always used in the sense of bowing down or bending in humilia- 
tion or disgrace. If Professor Perry knew anything of the Greek 
New Testament, I would refer him to Ist Cor. vi. 5, xxv. 34. ‘I 
speak this to your shame.” This is the sense in which Mr. 
Evershed uses the word. No wonder that Lord Kelvin, when 
once asked what Entropy was, contented himself with saying, ‘‘ The 
word is unhappily chosen,” The derivation is unsound, the concept 
useless, 

Returning now to Professor Perry’s article, I find one of the most 
noteworthy things in it is that he recommends the drawing and 
calculation of @ @ diagrams as an exercise for the student. Now, 
Professor Perry must know that the student might just as well 
employ himself in getting up a Greek chorus, or in writing an essay 
on Hittite inscriptions. I have always understood John Perry to 
be, above and beyond all other men, a true apostle of utilitarian 
teaching. He will have none of the nonsense about opening 
a boy’s mind, which is doing so much to ruin the nation ; and yet 
here we have him advocating the use of squared paper, and a plunge 
into the realms of pure imagination. If his life depended on pro- 
ducing the proof, he copld not show that the most profound 
knowledge of entropy—whatever it is—or of the @ @ diagram would 


| help a man in the least degree to design a heat engine of any kind. 


have read Professor Perry a couple cf times over, and begin to put | No engineer engaged in the design of heat engines ever availed 


what he has to say into other language, we also begin to ask what | 
I fear that I, for one, have to say that I am still | 
not at all certain what entropy is. It seems to me that the | 


it is all about. 


himself to any advantage of the word. It refers to a pure abstrac- 
tion—that is to say, if it really applies.to anything, All that it 
can convey is conveyed in a perfectly definite way by Carnot’s 
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function E = ee , and that, as everyone knows, establishes a 
comparison between the only possible heat engine, and a heat 
engine which is absolutely an impossible abstraction. 

But lest it should be said that I, being nothing more than a 
common maechanical engineer, am really not worth notice in this 
connection, I beg leave to quote one or two passages from Sir Oliver 
Lodge: —‘‘ Entropy, he says, is nota reality belonging to some actual 
working substance, but a figment which might become a realit 
and might belong to a working substance if we devised one whic 
could receive heat at the furnace temperature and give a balance of 
it up at the condenser temperature, transferring all the rest into 
work ;” and further on I find the following pregnant passage :—‘‘ The 
simplest practical moral is that the higher the temperature at which 
a working substance can receive heat, and the lower the temperature 
at which it can get rid of it—in other words, the taller the fall—the 
more advantageous it is for those folk who require the conversion of 
heat energy into mechanical energy. They must consider, there- 


fore, how hot they can make their furnace and how cold they can | 


make their condenser, and re should see further that it is at some- 
where near those two temperatures, 
ing substance receives and ejectsits heat. For this practical purpose 


term entrupy applied to the whole system may be edifying | e 
oc pe PT at he LA » yaa | sufficient accuracy all the information which they convey. The 


and picturesque, but it is not in the least essential, and possibly not 
even helpful when so employed. The simple idea of an available 
drop of temperature which is only partially utilised by present 


as to applying the term to the whole universe and employing it 


for eschatological prediction, it suffers under the disadvantage that | 


the ideas of heat and temperature are merely human blinkers or 
devices, enabling us to wend our way undistracted among a multitude 
of re molecular motions which we have not learnt how to 
organise. In the universe these molecular motions may be as 
docile and efficient as the motions of bullets and fly-wheels are with 
us; and in that case the terms heat and temperature and entropy 
drop out of the universe's vocabulary.” 

I do not know how much of Professor Perry’s time is taken up 
in practising his pupils in entropy and the @ diagram, but | 
do know that, unless as a mental exercise, all such teaching is 
wasted, One of the paramount defects of the teaching of thermo- 
dynamics is that the teachers do not give sufficient prominence to 
the limitations of the science, and so the average student when he 
comes to practical work, is puzzled. What he has learned with 
much care he finds not only to be useless, but misleading. Thus, 
for example, it is laid down as a species of axiom that the efficiency 
of a heat engine is utterly without relation to the nature of the 
working substance. But in practice the young man finds that the 
nature of the working substance is all important. Why, for 
example, should a gas engine be more economical than a steam 
engine! He ought to be taught the answer to this question. In 
practice we have to make the working fluid—whatever it is, steam 
or gas—before we can utilise it, and it is a familiar fact that some 
of these fluids will give out more useful work than others. Pro- 
fessor Perry strongly advocates pupils taking thingsfor granted on 
the authority of their teachers. Now, if he will make his pupils 
understand that, other things being equal, it is desirable to have 
the range of temperature in a heat engine as great as possible, he 
will have conveyed to them in this direction all the instruction 
necessary for the time. Subsequently, when they have fully 
absorbed this truth, he may explain Carnot’s function. For the 
rest, he may with advantage let ‘‘entropy drop out of his vocabu- 


lary. 
Birmingham, January 26th. H, H, 





Srr,—I shall be much obliged to Professor Perry if he will tell 
me how to make use of the @ @ diagram in designing a steam 
engine. DRAUGHTSMAN, 

January 29th, 





SCREW PROPELLERS. 


Sin,—In THe ENGINeER of January 16th you give an article on 
the performance of two screws upon H.M. cruiser Drake, and you 
show, in a very clear manner, the confusion which prevails in all 
calculations concerning screw propellers. That is, in such calcula- 
tions as are based upon the general assumption that the screw 
should travel through water as if it behaved as asolid body, That 
such a basis as this is assumed, is clear by the use made of the 
term ‘‘slip” to denote any variation from the rate of movement 
through a solid body, which, as a matter of fact, has nothing to do 
with the case. 

Many years ago, I conducted numerous experiments upon screws, 
and based upon these as a foundation, I brought out and published 


ORIGINAL SCREW PROPELLER 

















| ments, and then it would have been easy to com 
| losses—if uny—or to —- the gains correctly. 
| experiments comparing different pitches with the same expanded 


and those alone, that the work- | 


Instead of the somewhat confused method of calculating by knots 
per hour, it is more convenient to take the advance of the p bm per 
revolution of the screw; and, instead of ing with pitch, it is 
simpler to take note of the angle which any section of the blade 
under examination makes with the plane of rotation, which may be 
represented bya line drawn at right angles to the path of the 
ship, and of a length equal to the circumference at the same 
section, 

In the Admiralty experiments on the Drake there is that most 
provoking of all confusions, namely, two different experiments 
made at the same time. How is anyone to draw conclusions, and 
compare the trials of two propellers, one having a pitch of 24-5ft., 
and an expanded area of 76 square feet, while the other has a 
pitch of 23ft. with an expanded surface of 105 square feet? These 
ought to have been made as two separate and distinct experi- 
re gains and 

One set of 


area, and another set with the same pitch and a different expanded 
area. Then these experiments would have had a value which 
they do not now possess. : 

In applying my graphic diagrams, no mathematical caleulations 
are required, for the scale on which they are drawn indicates with 


data, too, are less complex than usual. In the present example a 


| circumference of 44ft. is taken as an approximate mean for 


arrangements is sufficient for practical purposes of that kind. And | Screws, and following is a tabular statement of the general data 


| employed :— 
H.M.S. Cruiser Drake. 
Screw. 1, screw. IL. screw. 
Diameter 19ft. 19ft. 
ara 24-5ft. 28ft. 
Expanded surface .. 76 sq. ft 105 sq. ft 
Revolutions per minute 116 22-4 
Speed, knots per hour e- 28-05 24-11 
Travel per revolution of screw .. 20-13ft. 19-98ft 
Diameter at section illustrated .. 14ft. 14ft. 
Circumference .. .. .. .. .. 44ft. 44ft. 
Angle of section to plane of 
rotation .. .. .. «- «. eo» 29 degrees. .. 274 degrees. 


Explanation of diugrams.—Both screws were 19ft. diameter, and 
both sections were taken at a radius of 7ft. The scraw blades are 
represented, as to areas B Y, the length, A B, being drawn equal to 
the square root of their corresponding areas—76-and 105 square 
feet respectively. The distance, O P in its position, shows the 
plane of rotation ; and in length, the circumference at the section 
illustrated, which, in the present example, is 44ft. P V represents 
the pitch, and P O V the angle which this section of the blade 
bears to the plane of rotation, viz., 29 per cent. for the first screw, 
and 274 per cent. for the second one. O L is drawn perpen- 
dicularly to the screw blade, and it is the line in which the 
final resultant of all currents take when driven backwards by the 
screw. 

Thus far we see the diagram to show the circumference, pitch, 
inclination of blade to plane of rotation, and the direction in 
— currents ange the ——— we screw blades. 

e remaining data are obtained by regarding the propeller as 
the converse of a turbine ; me hag PS am stony the i blade 
moves from O to L, or the water moves from L to O, corresponding 
operations ensue. We know that the screw blade actually moves 
from O to P ; for O Pisin the developed circumference ; and it has 
been proved by experiment, that the final resultant of all reversed 
currents lies perpendicularly to the blade A B; therefore a velocity 
such asE O will be required to balance the ascertained corresponding 
or opposing velocity O P, and tocause all the currents to travel along 
the resultant O L. 

Making the angle EO A = angle P O V, draw P L parallel to 
O E, and E L parallel to O P, cutting O Lat L. This completes the 
parallelogram of velocities, and from this distance O L can be ascer- 
tained how far the ship moves forward, and the current obliquely and 
directly backward, per revolution of the screw. So far as oblique 
movements are concerned, they relate only to the column of water 
driven backward, and only that proportion which lies along the line 
C D can be effective. We know, from the measured mile test, how 
far the ship travels during one revolution of the screw ; and—trans- 
ferring C O to X Z to avoid confusing lines—it is only necessary to 
mark off Y Z to scale giving the progress of the vessel, to leave 
X Y as that proportion of the current driven backwards 
at the section of screw under consideration, which can be 
considered effective in moving the vessel forward. As similar 
diagrams are made approaching the centre, it will be found 
eventually that the portion of X Y which represents current 
driven backward (X Y) will vanish altogether, and at such 


, diameter all propelling energy cease. 


SECOND SCREW PROPELLER 
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THE PROPELLERS 


a new method for calculating the performance of each section, as it 
travelled ina circular path across the general direction in which 
the propeller itself was moving. Thus, the circumferential velocity 
at any diameter, and not the pitch, became the basis for all calcula- 
tions, 

Then, having found by many experiments that the water 
column driven backwards 4 the screw invariably takes a direction 
—dominant—at right angles to its surface, the angle of the blade 
becomes important ; and a new set of data becomes available for 
calculating the results of screw-propeller trials, or for prognosticat- 
ing the performance that may be expected from any new design. 
When stating that the water currents invariably take a direction at 
right angles to the screw blade, at every part of its section, it must 
be remembered that minor disturbing causes exist to modify the 
absolute accuracy of this valuable generalisation, and these dis- 
turbances need not be considered at present. 3 

The two sets of experiments on H.M. cruiser Drake provide 
results which admit of no satisfactory explanation by any of the 
ordinary screw theories, because they rest upon assumptions which 
will not endure rigid investigation ; and, if you will allow me to 


illustrate these results by the light of my own theory and method | 


of calculation, it may interest your readers, and perhaps receive 
“ 2, r , fo vale | rate, this much seems clear, that the information furnished by 


more attention than it did when published over thirty years ago, 


OF THE DRAKE 


Diagrams for H.M. cruiser Drake.—Diagram No. 1 represents the 
condition of things with the — screw, having a pitch of 
24-5ft., and here we find that at 23-05 knots— 


Advance of ship per revolution of screw = 20-13ft. 
Current of water driven backwards =: .. 17-12ft. 
Total of both .. 87-25ft. 


Referring to diagram No. 2, which is constructed on similar lines, 
but for the second screw:— 


Advance of ship per revolution of screw = 19-93ft. 
Current of water driven backwatds = .. 15-82ft. 
Total of both 85-75ft. 


These figures, compared together, nearly correspond in propor- 
tion, so farasthecurrents of water areconcerned, butthetotalsdonot 
correspond, for the ship advances 4in. more, and with a reversed 
current 4in, less, which represents the improved performance of the 
second screw, 

Unfortunately, owing to the mixed character of these experi- 
ments, it is impossible to say what are the proportions of gain or 
loss due to alteration in piteh or increase of blade area. At any 





these diagrams is more than anything which the ordinary screw 

theory can furnish. They show thatthe second set of conditions 

furnished with the second screw might reasonably be expected to 

give the results ascertained by trial, and more than this, the — 

indicate the direction in which further alterations might be 

followed by further improvements. ‘Aurmun foc. 
42, Old Broad-street, E.C., January 21st. 





THE NEW ADMIRALTY SCHEME. 


Sir,—In common, doubtless, with many other naval officers, I 
should very much like to know how the proposed Admiralty 
scheme for the education of naval officers is going to work in 
practice. 

I see the editor of one of the daily papers thinks that they will 
all want to stop on deck instead of going below. I should not be 
at all surprised if he is very near the truth. 

We once had the pleasure, when I was on board a trooper, of 
carrying an army medical friend of mine whom I had not seen 
since they had been given executive titles, so asked him what [ 
ought to call him, Surgeon-Major or Surgeon-Colonel! He 
answered that ‘‘ Doctor” was good enough for him. 

I believe the majority of engineer officers ig the service think 
the same, and do not want executive rank, but would like to have 
the power to punish their own men for neglect of duty, &c., in their 
own department. I do not suppose they want to be ered with 
punishments for ‘‘ leave b: ng,” &c. Serious offences to be 
taken before the captain as at present. Also in the case of courts- 
martial in connection with the engine-room department, that 
engineer officers should sit on those Courts, neither do I believe that 
engineer officers have any wish to come ‘‘on deck,” but that they 
agree with Mr. Kipling’s ‘Exeter Battleby Tring,” that the 
engines of a modern man-of-war are like the railways, and require 
‘*lifetimes of study and knowledge.” Increase their pay by all 
means according to their apeaeee ; they richly deserve it. I 
have the highest admiration for the paymaster branch of the Navy, 
and do not blame them for getting as high a rate of pay out of the 
Admiralty as they can; but it has always been a mystery to me 
why, in a big ship, the Fleet Paymaster, whose responsibility is 
principally confined to the ‘‘safe,” may be drawing higher pay 
than the Fleet Engineer. The responsibilities of a dozen of the 
former might mean possibly £50,000, those of the same number of 
the latter, the safety of the wy eey 

The executive officers have to take charge of their divisions of 
men for drill purposes, gunnery duties, are responsible that their 
kits are correct, arms clean, and so on, which is all Marine 
officers have todo. Why should not the latter, too, be trained to 
do the same deck duties? They are executive officers, highly 
trained. Tomy mind it is simply a waste of good men, and such 
training would go far to mitigate the dearth of naval lieutenants 
which still exists. 

Having begun with the officers, a word for the personnel. Before 
the days of steam we had “‘ seamen,” men who thoroughly under- 
stood (1) the working of the guns, also of (2) the means they had 
for propelling their ship to bring her within effective range of the 
enemy, (3) to combine the two to hammer him inaction. e want 
the same now, only those men should be stokers and gunners, 
instead of seamen and gunners. The staying power of a modern 
man-of-war is—leaving coaling stations out of the question—how 
long she can keep steam. If her complement, barring perhaps, 
the Marines, were in two divisions, one in the engine-room depart- 
ment, and the other on deck, the Fleet Engineer knowing—especially 
in war time in a hot climate, with possibly indifferent ventilation 
(vide leading article, January 16th, re BMS. Good Hope), and 
a high rate of speed to keep up—that by consultation with the 
captain he could have an entirely new lot of men down below 
whenever he thought fit, I think he would feel much easier in his 
mind. The engine-room division to keep the usual engine-room 
watches, and the two divisions to be shifted under ordinary circum- 
stances weekly, or as found convenient. 

The ‘British Blue” in the last twenty-five years has had to 
learn a good deal in the way of ‘“‘gunnery” and ‘“‘ torpedo” 
duties, for which he has to go through special courses. Why 
should not he learn to stoke! If he got extra pay for that, as 
he does for them, I do not think be would object, and there would 
not be so many wretched-looking second-class stokers, As it is, 
owing to the absence of masts, yards, sails, &c., there is much less 
drill for him to do, so he has to have all sorts of physical drill to 
keep him in decent condition. 

The engineer officers and the necessary staff of skilled mechanics 
might be permanent, but as regards stoking, if the men want 
physical drill, why on earth should not they do it with shovels ! 

ianutes 24th. Lieut. R.N. (Retired). 





SUPERHEATED STEAM. 


Sir,—We have noticed Mr. Booth’s letter, published in yours 
of the 23rd inst., criticising the results of the trials of an engine 
using highly superheated steam at the British Xylonite Company’s 
works at Manningtree. If Mr. Booth had read the whole of Pro- 
fessor Ewing’s report, as published by you, he would have found! 
expressly stated that ‘‘ both boiler and superheater were designed 
to supply two engines together, and as only one engine was running 
during the trials, they were working at half or less than half of 
their intended output.” 

Obviously, therefore, these were most unfavourable conditions 
for obtaining a good coal consumption. Co uently it is 
incorrect to pd se from the consumption then obtained, what 
the equivalent steam as compared with another engine may 
be. Further, again quoting from Professor Ewing’s report, 
‘‘there was no economiser, and consequently the full advantage of 
the Schmidt system in respect of fuel was not to be expected.” 
The great economical advantage of using highly superheated steam 
can easily be seen by a comparison of the steam consumption of 
the engine in question, and that of an ordinary steam generating 
plant working under favourable conditions with saturated steam 
as a basis. 

The Manningtree engine consumes 9lb. of steam at 140Ib. 
pressure, superheated to 700 deg. Fah. per indicated horse-power 
per hour. 

The heat contained in this steam is :— 

9 Ib. x 1191-9 B.T.U. (1 1b. of steam 
evaporated from 32 deg.)... = 10727-1 B.T.U. 
+ 91b. x (700-360-7) deg. Fah. x 
Me ae ates aw nee ase = EO REY., 


Heat used per I.H.P. per hour = 12192-9 B.T.U. 

This extremely low consumption of heat may be more clearly 
illustrated by giving the number of pounds of saturated steam 
containing the same number of heat units, viz. :— 

12192-9 F 
1191.9 10-23 Ib., 
which is clearly a result that we believe it will be admitted has 
never yet been obtained by any saturated compound steam engine 
of a similar size. This figure may be conveniently used for 
arriving at the equivalent coal consumption. 

As 1b. of coal of 14,000 B.T.U. can generate 101b. of steam 
under every-day working conditions in a well-proportioned and 
complete boiler plant with economiser and feed-water heater, 
the coal consumption of the engines at Manningtree would be 
a = 1-023 lb. of coal per indicated horse-power per hour. 

With regard to the efficiency of the combined plant referred to 
by Mr. Booth, we would mention that the engine had not been at 
work for more than a week when Professor Ewing carried out his 
trials. EasTON AND COMPANY, LIMITED, 

H. K. Bayygs, Joint General Manager. 

Broad Sanctuary-chambers, S,W., 

January 28th, 
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A NEW HIGH-SPEED ENGINE. 


Tue development within the last few years of high-speed 
engines, not only for direct coupling to electric generators, 
but also for general power purposes, Jends considerable 
interest to the following description of a high-speed engine 
extensively used on the Lancashire and Yorkshire Railway. 

The engine—of which some two dozen have been built at 
Horwich—was designed by Mr. H. A. Hoy, chief mechanical 
engineer to the Lancashire and Yorkshire Railway Company. 
As will be seen from the drawings on page 125 and the engrav- 
ings on this page, it is a tandem compound single-acting engine 
of the wholly enclosed type; there are two lines of cylinders— 
the high-pressure being 10in. and the low-pressure 14in. diam. 
by 6in. stroke. At the normal speed of 460 revolutions per 








HOY H.GH-SPEED ENGINE 


minute, and with a boiler pressuré of 160 lb. per square inch, 
the horse-power indicated is 100. A consideration of the 
details of the engine reveals several features of considerable 
mechanical interest. 

The steam distribution for each cylinder is effected by 
means of two piston valves working over ports formed in the 
cylinder heads, separate valves being used for admission and 
exhaust. - These valves have only one cast iron ring of 
excentric section in the web, in order to give even pressure on 
the periphery, but have.a flange concentric with the spindle, 
thus giving the ring a uniform bearing area on the driving 
sleeve. This single ring is made of considerable length, 
being so designed that more than half its length is supported 
by the casing in which it moves. It is thus possible to dis- 
pense with the usual bars across the port, and to secure 30 
per cent. more port area for the same diameter of valve. 
The valve spindles—of which there are two for each line of 
cylinders—are driven by two excentrics on each side of, and 
partly forming, the crank webs, and they pass through the 
th2 pistons, the outer one carrying the exhaust valves ard 
th2 inner one the admission valves.. The holes in the pistors 
through which the valve spindles pass are fitted with gun- 
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metal bushes, which have a lateral movement in the piston. 
A collar on the upper end and a washer on the lower end of 
the gun-metal bush prevent leakage and also any axial move- 
ment of the bush. Small passages from the steam chest 
admit high-pressure steam to the top of the high-pressure 
valve, thus maintaining a constant thrust on the valve 
spindles. The pistons are made of aluminium. 

A novel device ensures a constant thrust on the connecting- 
rod. In the top of the casting, forming a distance piece 
between the low-pressure cylinder and the crank chamber, 
lies a valve between two seatings. This valve consists of a 
piece of sheet steel ,,in. thick, perforated by a number of 
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Vacuum Chamber 


holes fin. diameter, having a combined area of 124 square 
inches. The seatings are similarly perforated, but the holes 
in the upper one do not correspond with those in the valve 
or lower plate. .The valve has a lift of ;;in. between the 
seatings. As the low-pressure piston descends it drives any 
air and steam which may be below it through the top seating 
and through the valve and the lower seating into the distance 
piece. When the piston rises it draws the valve on to its 
upper seat, and by creating a vacuum below the piston, puts 
the necessary compression on the connecting-rod. The 
chamber under the valve communicates with the exhaust 
pipe by means of a nozzle concentric with the pipe, the 
exhaust thus aiding to maintain the vacuum below the low- 
pressure piston by an ejector action, a constant vacuum of 
about 18in. being maintained at all loads. Grooves in the 
lower part of cach cylinder are crossed by the piston at the 
end of the stroke to release any trapped water. A governor 
of the centrifugal spring-controlled type, running on ball 
bearings, actuates a multiported piston valve, and is driven 


by means of helical gearing from the centre of the majy 
shaft, the spring being furnished with a graduated adjust. 
ment to permit of a 10 per cent. regulation of the speed, 

These engines have long passed the experimental stage 
and give unqualified satisfaction in every way. They arg 
now the standard power unit of the Lancashire and York. 
shire Railway Company, and are used both for direct 
coupling to electric generators—also of Mr. Hoy’s designg_ 
and for other purposes. 

When the first engine was made some five or six yeurs ago 
tests were made in order to ascertain the efficiency of the 
sleeves through which the valve spindles pass. The leakage 
was found to be practically nil when the steam was dry. Tho 
wear is insignificant. These sleeves are lapped out with lead 
laps, and the cast steel valve spindles are got up very 
accurately by means of a special copper lap. The engines 
are very carefully made in every respect, and a considerable 
amount of trouble and expense was gone to in the first 
instance to produce jigs and templates in order to ensure the 
accuracy of the various details. 

It isone man’s duty to assemble these engines away from 
the machine shop where the details are produced. He erects 
them without the use of a file, chisel, or hard hammer. Ho 
merely asks the question whether they are required left or 
right hand, and he builds them up accordingly. The 
engines are then run on the brake for a considerable time: 
they are then dismantled, thoroughly examined all over, 
erected again, run again, then again dismantled and all 
parts covered with vaseline until the engine is ready for final 
erection. 

As the principal novelty in this engine consists in the 
method by which a vacuum is created under the ascending 
low-pressure piston, we give a diagram taken from that 
part of the engine whilst under full load, which shows the 
amount of vacuum created. Typical diagrams from the two 
working cylinders are also given. A general section of the 
engine appears on page 24, an external view is given above, 
and some of the essential parts are also illustrated above. 

It may be noted that the two valve rings ar white 
inside, because they were so painted to show up better in the 
photograph. 








DOCKYARD NOTES. 


Tue following passage, which occurs in a letter sent to us 
by an American correspondent ‘‘ out Venezuela way,’’ though 
hardly likely to please the amour propre of the Navy, should 
be balsam to the Navy League, or that section of it which 
dreads that paint and smartness are the only gods of the 
British Navy :—‘‘ I have been on board some of your ships out 
here, and I guess neither ships nor officers look as though 
they had seen soap and water for many a day.’’ We hope 
the Navy League pessimists will draw some comfort out of 
this. The compliment to our Navy is left-handed, still there 
itis for what it is worth. The letter goes on to extol the 
superior paint of the United States warships, which, of course, 
have no blockade to maintain. 


THE new Swedish armoured cruiser is named Fylgia. She 
is not very dissimilar to the projected cruiser we illustrated 
sometime ago. The projected vessel, it may be remembered, 
was deck protected with eight single-gun turrets. In the 
Fylgia four twin turrets replace the eight single ones, and a 
4in. belt amidships consumes the weight thus saved. The 
point of prime interest about the Fylgia is that she marks 
| Sweden’s entry into the list of sea power nations. Till now 
| the Swedish fleet, though of excellent efficiency, has been 
only designed for coast service. Now all that is changed, 
and the Fylgia—a sea-going cruiser—is the first breath of 
@ new-born sea power. The matter does not primarily 
concern us, who have no designs on Sweden, but both Germany 
and Russia—especially Russia—may read into the change a 
great deal more import than appears on the surface. 








ALMANACS, CALENDARS, kc. 


Amoncst the latest batch of these annual publications which 
have come to hand we have to acknowledge from the Henry Wells 
Oil Company two wal! calendars which, on account of their 
artistic merits, are worthy of a place in any office; from the 
Christensen Engineering Company, of Milwaukee, U.S.A., we 
have also received two good calendars, with which are given 
admirable illustrations in colours. The Stirling Company, of U.S.A , 
has published a table calendar, with separate — for days and 
dates ; and the Standard Tool Company, of Cleveland, New York, 
has sent a small wall calendar. A novel wall calendar for the 
present year has been published by Gordon and Gotch, It is 
circular in form. and represents the world. On the face are 
provided monthly tear-off slips, and there are also revolving 
date tablets operated by hand. 








THe Ramway Cius.—The Railway Club held its annua! 
general meeting at the Society’s headquarters in London on 
January 20th, when there was a full attendance of members, with 
the President—Rev. W. J. Scott, B.A.—in the chair. Officers and 
Committee for 1903 were elected, the annual report and balance 
sheet adopted, and a very interesting address given by the 
President, 

INSTITUTION OF MECHANICAL ENGINEERS.—On Friday, January 
23rd, the first annual dinner of the graduates of the Institution 
was held at the Trocadero, Piccadilly-cireus, at 7.30 p.m. Mr. 
William H. Maw, the president of the Institution, who occupied 
the chair, and Mr. Henry Davey, member of Council, were the 
guests of the evening. Mr. Worthington, secretary of the Institu- 
tion, was absent, owing to illness. A good company of graduates 
and their friends sat down to dinner. After the dinner the loyal 
toasts were drunk, and then the President proposed the health of 
the Graduates’ Association. In his opening remarks he stated that 
it gave him great pleasure to preside at the first Graduates’ dinner, 
and to note the general spirit of harmony and progress which 
pervaded the meetings of the graduates. He had much pleasure 
in stating that during his presidency of the last two years the 
number of graduates in the Institution had risen 36 per cent., the 
total now being 386, He further said that the graiuates had the 
most sincere good wishes and ng, ef the Council, and noted 
with approval that the graduates have throughout managed their 
own affairs. The toast was responded t> by Mr. H. M. Rootham, who 
thanked the President and Council, through bim, for the kind 
support they had extended tothe graduates. Further toasts were 
given for ‘‘ The Chairman and Committee of the Graduates, and 
replied to by Mr. J. 8. Warner, chairman of Committee ; “The 
President and Institution of Mechanical Engineers,” and the 
“Visitors.” Mr. Hadfield, a visitor, in a few well chosen words, 
responded to the last toast. The singing of the Natior al 
Anthem by the company concluded a most enjoyable evening. 
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CLYDESIDE INDUSTRIAL DEVELOPMENT. 
No. II.* 


THE contract for the Elderslie graving dock and outfitting 
quay forming the down-stream side of the dock entrance—of 


which we gave a plan and two photographs in our impression | 


for 2nd inst.—was let in December, 1900, and the contractor, 
Mr. Wm. Kennedy, Partick, commenced operations towards the 
end of January, 1901, and has since been carrying on the 
undertaking steadily. One of the illustrations in our impres- 
sion of the 2nd inst., reproduced from a photograph, repre- 
sented the dock site as at August 9th, 1901, and the other the 
stage of progress attained as at August Sth last. With the 
exception of the entrance, west quay wall, and pump house, 
the graving dock is now almost finished, sundry small matters 
only remaining to be completed. The general plan given in 


of the face having been allowed, nor, indeed, required. The 
back of the side walls was designed to step inward, following 
the line of each of the settings of timber required for excava- 
ting the trenches, in which the whole of the side and head 
walls were constructed. The aggregate for the concrete in 
the body of the walls consisted of a mixture of freestone 
shivers, broken by a stone breaking machine, to pass a mesh 
2in. square. This was found to produce a compact and strong 
concrete. The aggregate for the fine concrete consisted of 
white freestone shivers, broken to pass a mesh lin. square. 
The copings are formed of three to one fine Portland cement 
concrete, deposited in situ. The timberingat the back of the 
trenches was left in, and no displacer was allowed to come 
within 2ft. from the face of the timber at the back of the 
walls. 


Fig. 1 shows cross-sections of the dock at given points in 


‘ its length—marked on the plan given in our issue for 2nd 
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our issue of 2nd inst. showed the disposition of the dock 
relatively to the river Clyde, and, of course, the general dimen- 
sions of the dock. We now supplement that plan with cross 
sections and details as to the construction. 

The dock has a clear length of 524ft. 9in. from the inner 
side of the caisson to the face of cope at the dock head. The 
depth of water on the sill will be 20ft. at high-water level 
of spring tides, 18ft. 6in. at low-water level of spring tides. 
The difference between high-water level and low-water 
level ordinary spring tides is about 11ft. 2in. The 
width of the entrance is 68ft. at the cope level, which is 8ft. 
above high-water level of spring tides; 66ft. at 20ft. 3in. 
below cope level ; and 62ft. at the level of the springing of 
the sill, which has a versed sine or dip of 2ft. The floor level 
of the dock in the centre line is 1ft. 9in. below the level of 
the centre of the sill. The floor is formed of three to one 
fine concrete, rolled with an ordinary paving toothed roller 
and finished smooth. Its width is 53ft., and the camber is 
6in. On either side of the floor there is a catchwater 
drain, 1ft. 3in. wide, having an inclination of 1 in 400, to 
convey leakage and rain water to the main sump under the 
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Fig. 2—-CROSS SECTIONS OF DOCK 


pump house. Beyond the catchwaters drain, on each side, 
and round the head of the dock, there is a low altar course or 


pathway 2ft. wide, forming a toe for the side and head walls, | 
the surface of which is 3in. above the level of the centre of | 


the floor. The next altar course, which is 1ft. 9in. broad, and | 


has a batter of 3ft. 3in., occurs at a height of 9ft. above this | 


level, and is succeeded by three courses, each 3ft. 3in. high 
and 1ft. 6in. broad; these again are succeeded by six 
courses, each having a rise of 1ft. 9in., and a breadth of 


1ft. 3in., features which will be readily and more clearly | 


understood from the sections given in this issue. The arrises 


of the altar courses and copings are rounded to a radius of | 


Access to the floor of the dock is obtained by means of 


4in. 
There are two 


four sets of stairs formed in the side walls. 


sets on each side—each set consisting of a stair 3ft. wide for | 


ingress, and another of the same width for egress. Between 
each pair of stairs is placed a granite slide 3ft. wide. The 


steps have a rise of 12in. and tread 12in. broad. They are | 


composed of ‘‘ granolithic,’’ moulded in boxes and afterwards 
built into position. In Fig. 1 is given a section of the dock 
in line D D! of the slide and stair recesses. 

The walls of the dock, which are composed of five to one 
Portland cement concrete, deposited en masse, with displacers 
at least Gin. apart, are faced with three to one fine concrete 
12i%. thick finished smooth off the shuttering; no plastering 


* N . L appeared January 2nd. 
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Fig. 1—SECTION OF ELDERSLIE GRAVING DOCK 


; inst.—will help materially to a correct understanding of the 

| undertaking as a whole. The sections are at line A A! on the 

| line of the caisson meeting face, with emptying and filling 

| culverts shown ; through B B', in line of the mouths of the 

| emptying and filling culverts; through the line C C' on the 
general plan of dock given in our issue of 2nd inst., and 
showing the construction of the dock walls, looking outwards, 
with dock entrance in elevation. The last is through the line 
D D', is a cross section of the dock through line of slide and 
stair recesses. Cross sections at E E', F F',G G' are also 
given—Fig. 2. 

The average level of the original surface of the ground was 
| about 8ft. above cope level. The excavation of the quay space 
| and top excavation for the dock, were important parts of the 
| undertaking accomplished by a Wilson steam excavator. On 
| the site of the dock the top excavation was removed to a level 
| of 4ft. below high-water level of spring tides, and from that 
| level the trenching for the walls was begun. In excavating 
| the trenches blasting had to be largely resorted to in order to 
| loosen the stiff boulder clay through which they were cut. 

While the pump house and entrance to the dock are founded 
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| The 6ft. filling culvert forms a branch of the emptying 
| culvert leading to the sump under the pump house. The 
| junction is made in a chamber immediately behind the sluice 
| chamber, and from it a main culvert formed in the side wall, 
| and available either for filling or emptying, leads directly to 
the intake in the dock, the bottom of which is 5ft. 9in. below 
the level of the centre of the floor. The intake is covered 
with a wrought iron grating. The sluice valves, three in 
number, which are being provided by Glenfield and Kennedy, 
Limited, Kilmarnock, are of cast iron, with gun-metal faces, 
and have clear openings, two of them of 6ft. diameter, and one 
of 3ft. Gin. diameter. The two 6ft. valves—one for the filling 
and one for the emptying culverts—are placed side by side in 
one chamber beside the pump house. The valve bodies are 
bolted between two short lengths of cast iron pipes, beaded 
into the fine concrete facing of the culverts and provided with 
creep collars to prevent percolation between the cast iron and 
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the concrete. The valves will be opened and closed by means 
of direct-acting hydraulic rams, the time required to open 
the 6ft. diameter valves being about three minutes. 

At the entrance to the dock two 5-ton hydraulic power 
warping capstans will be provided, one on each side. The 
quay space on both sides of the dock will be liberally provided 
with hand-power capstans, mooring pauls, rings, &e. The 
rings for securing the ends of the timber shoes are fixed in the 
face of the cope. The entrance to the dock will be closed 
against water in the river by means of a floating steel caisson 
of rectangular transverse section, which is being constructed 
by Shearer and Sons at their present Kelvinhaugh Yard. For 
the caisson a recess is being formed in the entrance wall 
immediately beyond the pump house. A greenheart timber 
meeting face will be fixed on one side of the caisson, and the 
whole caisson when the dock is closed will lie outside the 
granite meeting face, against which it is to abut and form a 
water-tight joint. The caisson is being provided with the 
usual valves for sinking it in position, &c., and it is being 
constructed with three decks, the upper one to carry the 
roadway, while the other two divide the whole into three 
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Fig. 3-CONSTRUCTION OF ELDERSLIE DOCK 


| on solid rock, the greater part of the dock has been founded on 
very stiff dark coloured boulder clay. There has been little 
or no trouble with water in the trenches and excavations. 
| The dumpling or hearting between the trenches for the side 
and head walls was removed by the Wilson steam excavator 
after the walls had been completed. 


As soon as a sufficient amount of the dumpling had been | 


water-tight compartments. The ends are bevelled to allow 
of easy manipulation, and it will be towed out and in by means 
of the hydraulic capstans before referred to. Whensunk into 
position to close the dock it will be borne on eleven teak-wood 
beams Yin. broad fixed to its bottom and resting on seats 
formed to receive them on the invert. 

The water capacity of the dock is about 4,800,000 gallons 


removed, the transverse trench for the tongue wall across the | at high-water level of spring tides, and provision is being made 
| entrance at the extreme end of the apron was taken out to for pumping the dock dry in less than two hours. The 
| the solid rock on which the wall wasfounded. The formation pumping machinery, which is being supplied by Messrs. 
of the apron, sill, and invert was then begun, and carried Drysdale and Co., Bon Accord Engine Works, Glasgow, 

| forward concurrently with the excavation of the dumpling; consists of two main belt-driven centrifugal pumps having 
| the side walls being, 4s little as possible at a time, left un- 30in. diameter suction and delivery pipes, and one Sin. belt- 
supported at the toe. The invert is composed of five to one driven centrifugal leakage and rain-water pump. The same 
Portland cement concrete, the floor surface being formed of | makersare also supplying the exhausters required for starting 
| three to one fine Portland cement concrete Yin. thick. The | the large pumps. The pumps are being placed in a house 
skew backs formed on the toe of the side wall when they were situated between the caisson recess and the ship caisson 

put in were thoroughly cleaned and made rough before the when it is closing the dock. The floor of the pump house is 
| Joints were made. The concrete for the invert was mixed on 20ft. below cope level, and the pumps draw the water from a 
the quay level, and passed down through chutes to be deposited | main sump, formed directly under the pump house floor. 

in the bottom. The plant employed in accomplishing this The delivery pipes from the pumps are led directly through 

work, as well as its general distribution, together with the | the side wall of the pump house and @ischarge into the 

timbering of the main trenches, are matters which will be | entrance channel immediately beyond the caisson. 

readily gathered from Fig. 3, an illustration of perhaps| The central power station for the whole yard is situated 

more than usual interest and value to younger engineers. | alongside and parallel to the pump house, and from it the 

The dock will be filled by means of two circular bell- | power pace to drive the pumps will be obtained by means 

| mouthed culverts, the one on the north side being 6ft. in | of belts from the main countershaft, which will be belt-driven 
diameter, and that on the south side 3ft. Gin. in diameter. | from the main engines. The requirements of the graving 
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dock, as well as the present limited demands for the yard, 
will meantime be supplied by two large gas engines, each of 
which will be capable of developing 210 brake horse-power 
unlor constant working load when running at 190 revolutions 
per minute, and working with producer gas. The gas will be 
obtained from a gas-producing plant laid down beside the 
engine-house at its west end, and behind the caisson 
recess. The engines are being supplied by Crossley Bros., 
Limited, Openshaw, Manchester, and are built on their 
well-known double-cylinder tandem principle, with both con- 
necting rods leading on to the same crank pin. They will work 
on the Otto cycle, and are to be of this firm’s electric lighting 
type. The variation in speed will not exceed 3 per cent. between 
full load and no load. The cooling water for the cylinder 
jackets will be drawn directly from the river and circulated 
through the jackets by means of a set of three-throw vertical 
single-acting ram pumps. The gas-producing plant will 
also be supplied by, and constructed to the patents of, 
Crossley Bros., Limited, and the coal consumption working 
with nuts of bituminous coal slack will, it is believed, not 
exceed 1} lb. per effective horse-power per hour. 

Complete systems of electric and hydraulic mains are being 
laid throughout the yard to transmit the power from the central 
power station to the various machine tools and appliances. 
The electric generating and hydraulic power plants are being 
placed within the main engine-house, and will be belt driven 
from the main countershaft. The hydraulicaccumulator and 
return-water tank are erected at the east end of the engine- 
house, and the starting and stopping of the hydraulic pumps 
will beautomatically controlled from the accumulator by means 
of a hydraulic belt striking apparatus attached to the pumps. 
The hydraulic installation is being put in by Hugh Smith and 
Co., Possil Engine Works, Glasgow, who are also supplying 
several of the heavy shipbuilding machine tools. 

The opening of the Elderslie graving dock, it is anticipated, 
will take place in April or May next, and the complete trans- 
ference of Shearer and Son’s business from Kelvinhaugh to 
the new premises shortly thereafter. In the carrying out of 
the dock constructional work, as well as the laying out of the 
ground for shipbuilding, Mr. James Deas, the engineer, and 
Mr. William Kennedy, the contractor, have been ably 
supported by Mr. W. P. Wier, A.M.I1.C.E., as resident 
engineer and manager for the latter. 








A DIARY OF A TOUR IN AMERICA. 
(Concluded prom page 100) 


Thursday, June 5th.—Called on Mr. DeCamp, manager of 
the Lighting Company, and was handed over by him to Mr. 
Mainwaring, the chief engineer for arc lighting, who told me 
that there were two other chiefs, Mr. Eglin for the incan- 
descent lighting, and another man for the steam. This 
company now does the whole of the electric lighting in Phila- 
delphia, and is an amalgamation of a large Edison Company 
supplying direct current at 230 volts on the three-wire system, 
a large Brush Company working arc lamps on the series 
direct-current system, and a number of smaller companies, 
mostly operating alternating plants for the outlying districts. 
The are lighting is done from several stations containing brush 
machines of 125 lamps capacity each, and there are altogether 
over 100 such machines in use. The public lamps are run in 
circuits of 125, but the private ones are on divided circuits 
of 62, in order to have a more reasonable pressure indoors. 
Altogether there are over 13,000 arc lamps on the series 
system, and all are of the ordinary open type, with which 
they seem to be perfectly satisfied here, although everywhere 
else I have found enclosed lamps either already in use or 
just about to be installed. The supply is given by contract, 
and the price determined according as you are on an all- 
night circuit, an all-day circuit, an evening circuit, &c. 
Mr. Eglin then took me in hand, and began by explaining 
their difficulties in combining so many different systems with 
the load growing rapidly all the time, and he showed me 
plans of a large new station which they have just started to 
build on the banks of the Delaware River to generate two- 
phase alternating current at 60 periods and 5000 volts for 
distribution to sub-stations with rotary converters, and this 
in time will no doubt supersede all the existing low-pressure 
direct-current generating stations. He then showed me some 
extremely interesting load curves, one of which, for a central 
district, indicates an average load factor throughout the year 
of more than 70 per cent., due largely to the all-day use in 
the stores above referred to. Having provided me with 
passes, I set out to see some of the generating stations, the 
first an Edison one in Sansom-street. It has boilers very 
like Babcock’s, except that there are solid water fronts instead 
of separate header pipes, and they are installed on the second 
and fourth floors with coal storage on the sixth floor. On 
the roof is an enlargement of the exhaust pipe to act as an 
air condenser, or rather settling chamber, for the particles of 
water in the exhaust steam which had previously caused much 
trouble with the neighbours. The ground floor once con- 
tained a number of Edison two-pole dynamos driven by belts 
from small steam engines in the basement, but now only 
half of these remain, and on the other half of the basement 
are installed two 600-kilowatt direct-coupled multipolar 
generators by the G.E.C., whilst on the corresponding part 
of the first floor are motor generators and rotaries for con- 
verting the high-pressure two-phase alternating current 
coming from a more modern station on the outskirts of the 
city. The whole place is terribly cramped, and the switch 
room worst of all, but it will eventually become simply a sub- 
station for converting the 60-period 2-phase into direct 
current at 230 volts. Went out to see some alterations being 
made to the feeders near to the works, where a large number 
are bunched together. These had been laid in tubes made 
by drilling round holes in square pieces of wood, creosoted, 
and built up into a large block; but a recent short at this 
point showed that a fire is most difficult to put out on such 
a system, and it put the whole bunch of feeders out of action 
for a considerable time. The feeders are now being relaid 
in four-way stoneware ducts, which I have noticed to be the 
most general way of putting in feeders here at present. The 
most popular system for distributors is one in which the 
cable is supplied in 20ft. lengths of iron pipe, which contain 
the three wires insulated with jute, impregnated, and sealed 
a‘ the ends with short tails of the cable fitted with sweating 
sockets projecting. These are sweated together in joint 
boxes, which are of the T-pattern, where services are re- 
quired. Onthe way to the generating station at the corner of 
Callowhill-street and Twenty-sixth-street passed the Baldwin 
Works, and saw some large bar frames being forged, and also 
the casting of huge cylinders, which appeared to contain 
high and low-pressure cylinders and piston-valve chamber in 





one casting. This station is on the banks of the Schuylkil 
River, and is one of the most recent, generating two-phase 
current at 60 periods and 5000 volts, which is used partly 
through rotaries in sub-stations and partly as single and 
two-phase current in less central districts. There are four 
generators of 1000 kilowatts, each by the G.E.C., with heavy 
fly-wheels, two of them driven by horizontal two-crank 
tandem compound Corliss engines, and the two more recent 
ones by somewhat similar engines cross-compounded. There 
is a separate surface-condenser to each engine. The boilers 
are a copy of Babcock’s, and are hand-fired, as at Sansom- 
street. They are just being fitted with superheaters between 
the drums, which, however, are not expected to give more than 
25 deg. of superheat. The switches are of the small 
G.E.C. oil-break type, with overload cut-outs, and time 
limit relays, which I have seen in a good many places, 
but the engineer here did not consider them very reliable. All 
the feeders are made up of three wires of equal section, so 
that the common wire must be a good deal overloaded. This 
is the first case I have come across of two-phase current being 
sent out on three wires only. Next I visited a sub-station in 
Arch-street, close to the Delaware River, equipped at present 
with a 400-kilowatt motor generator, consisting of an induc- 
tion motor at 490 volts two-phase, driving a multipolar 
generator giving direct current at 230 volts. The company 
had some of the first rotaries made, but with two-phase 
current at sixty periods they were not at all satisfactory, apart 
from regulation difficulties ; so motor generators are to be used 
entirely now, although they cannot apparently be obtained to 
work direct on the 5000 volts, so that step-down transformers 
are required. Return current cut-outs are to be used at the 
sub-station ends of the feeders, but are not yetinstalled. There 
is an excellently arranged Tudor battery at this sub-station, 
with charge and discharge regulating switches at each end, 
worked by motors on a system very like that which I saw at 
Boston. 

Friday June 6th.—Notice all the tram rails here are of the 
flat pattern, which is so good for ordinary wheels that apparently 
all the carts are made to tramway gauge; but it is a great 
nuisance for the cars, which are frequently delayed whilst a 
heavy coal cart is trying to get out of the track. Went tothe 
offices of the Union Traction Company, which now owns all 
the trams in Philadelphia, and presented my introduction to 
Mr. Parsons, the president. Was handed over to Mr. Kruger, 
the second vice-president, from whom I learned that the 
company operates about 500 miles of track, all on the over- 
head trolley system, and that they run as many as 1500 cars 
at busy times. They also own a large pleasure park outside 
the city, mainly for the purpose of bringing custom to the 
tramways, and Mr. Kruger gave me a beautifully illustrated 
circular about this, and regretted that I should not have time 
to visit the place. The entire system is a direct-current one, 
and there are thirteen generating and battery stations, 
several of which I obtained passes to visit. First of all, how- 
ever, I had a look through the large repair shop which 
adjoins the offices, and found that they alter and repair cars 
here on a large scale, and were even building some freight 
cars for their own coal service. They also do a lot of 
mechanical work, including air brakes, with which many of 
the large cars for suburban service are fitted. Here, as we 
have found to be pretty generally the case throughout our 
travels, motor and controller repairs are dealt with in 
another shop, which I had not time to visit. Was then 
escorted by a youth from the oftice to the station at the 
cornerof Mount Vernon-street and Thirteenth-street, where the 
electrical superintendent of the company met me and showed 
me round. This station is on the site of one which was 
burnt down recently, and so is quite modern, but as it is a 
long way from either river, they have not so far had any 
condensing plant, although they have just bought some of 
the adjoining property to enable them to install cooling 
towers. Four plants are running, anda fifth is almost com- 
pleted, all consisting of 1500-kilowatt multipolar generators 
by the Westinghouse Company, coupled direct to twin tandem 
compound horizontal Corliss engines made at the neighbour- 
ing town of Chester. There are large fly-wheels covered with 
shields, as in this case the dynamos have been arranged with 
their commutators next the wheel, in order to have the 
heaviest parts next to the bearings. The exhaust uptake is 
rather neatly arranged, with an outer casing passing vertically 
through the engine-room, and the main exhaust pipe entering 
this in the basement and terminating with a nozzle a few 
feet up, so that a large volume is drawn up the pipe from 
the basement. As the cable inlet chambers communicate 
with the basement, this serves to keep them clear of gas, and 
it also thoroughly ventilates and cools the engine-room 
through gratings in the floor of the latter near to the engine 
cylinders. The result is that you can stand close to the 
engines without any discomfort, even on a very hot day. 
The switchboard is extremely large, occupying ground and 
gallery nearly the whole length of the engine-room; but it 
serves nearly 150 feeders, and is really very simple indeed. 
There are two feeders on each panel, with one automatic 
circuit-breaker and change-over switches on to the two bus 
bars. There are also several tie lines and feeders to battery 
sub-stations. The boiler-house is all on the ground floor, and 
contains Babcock boilers, hand fired, with a coal store above, 
from which the coal comes down vertical pipes, which terminate 
about 2ft. above the floor, so that there is always a nice little 
pile of coal at the foot of each pipe convenient for the stoker. 
They have tried mechanical stokers here, but found them a 
nuisance, requiring as many men as for hand firing. The 
coal everywhere here is small, averaging perhaps }in., but 
is free from dust and beautifully clean. Mr. Hewitt then 
arranged for me to visit one of their condensing stations on 
the banks of the Delaware River, at the corner of Front- 
street and Green-street. The plant here is similar to the last 
in many respects, there being five sets of 1500 kilowatts each ; 
but the generators are by the General Electric Company and 
the engines by Allis, and all have been in for about eight 
years. They have jet condensers, but only one air-pump, 
which is in the basement, and driven by an Allis horizontal 
engine with Corliss gear, on the engine-room floor. All the 
engine drips are led to a receiver, under pressure, in the base- 
ment, with a float, which automatically controls a steam pump, 
which delivers this water direct into the boiler feed-pipes. 
Another automatically-controlled pump here keeps the boiler 
feed tank at the proper level with water from the river. In 
addition to the five generating sets already referred to there 
are three steam-driven boosters, two of which work up to 
600 volts and can be used as ordinary generators if required, 
but their chief use is for charging batteries at the sub-stations. 
The smaller one, however, is in regular use on the feeder to a 
distant part of the system, which frequently requires 300 
volts added, but anew station is now being put down to serve 
this district more economically. This booster has a variable 
speed arrangement by means of a face plate friction drive for 





the governor, in addition to the usual field rheostats, to give 
a very wide range of regulation, whilst one of the others is 
separately excited by a small motor generator, and can be run 
series, shunt, or compound as desired. The engine-room was 
fearfully hot during my visit, 112 deg. Fah., in spite of open 
doors and a cool breeze outside, so that I can fully appreciate 
the benefit of the ventilation at the last station. Theboilers, 
feed pumps, and heaters occupy the floor above the engine- 
room, and the boilers are Babcocks, fitted in this case with 
inclined grate mechanical stokers. The river water is said to 
be very hard, but after sending a sample to the Bearborn 
Chemical Company, of Chicago, they were supplied with a 
compound which is entirely satisfactory, and now they have 
merely to wash out the boilers with a hose every six months. 
At the last station I saw a well-equipped chemical laboratory 
in which this company tests all its supplies, including the 
provisions bought for the pleasure park. At each of these 
stations I found an ‘‘engine’’ man in charge, rough but 
highly intelligent, and probably risen from a fitter driver. 
Returned to New York during the evening. 
Saturday, June Tth.—Sailed in the Lucania for England. 


GENERAL IMPRESSIONS. 


In my diary I have described as briefly as possible many of 
the things which I saw or heard during my visit, but there 
were many other things which were either accidentally 
omitted or seemed too trivial for special note at the time. 
All these things, however, go to make up the general impres- 
sion, and now that the tour is finished, I think it desirable 
to make a brief record of these general impressions which 
might not otherwise be gathered from the diary itself. In so 
doing, I am fully conscious of the danger of generalising from 
a very limited experience, but having conversed during my 
visit with many of the leading men in America on this subject, 
I feel rather more confidence in the correctness of my 
conclusions than I could otherwise have. 

The first thing to strike one is the enormous extent of the 
development of electric lighting, power distribution, and 
traction, and especially the last named, in comparison 
with its development over here. No doubt thisis due in part 
to the absence of restrictive laws and the consequent ease of 
obtaining franchises or concessions, and this is the reason of 
which we hear most over here. It is by no means the only 
reason, however, and I think that the very rapid develop- 
ment of the country itself accounts for a great deal of it. 
Many cases exist where there were neither gas lighting nor 
horse-drawn tramways at the time when electricity became 
practicable for these purposes, and in such cases, of course, 
there would be no vested interests to oppose and no invest- 
ments to be depreciated, and even where gas and horse tram- 
ways did already exist, extensions had constantly to be dealt 
with, to which electricity would naturally be applied, and 
would gradually supersede the older work, if necessary, 
without any sudden and serious writing down of capital. 
But perhaps the chief reason is to be found in the tremendous 
enterprise of the financial and business men, of which I saw 
evidence on every side. I came across one or two instances 
of the wholesale scrapping of plant which was comparatively 
new and ought never to have been put in at all, but, pre- 
sumably, that was due to manufacturers having had a financial 
interest in the concern. But I came across far more cases in 
which very old plant was still being used, and altogether I 
think that the story of the American scrap heap has been 
greatly overdrawn, at all events so far as the users of the 
plant are concerned. 

The system of supply, in which alternating current is 
generated at what we should call extra high pressure, without 
any step-up transformers, usually three-phase, and then 
turned into direct current at sub-stations by means of rotary 
converters after having been stepped down to a suitable 
pressure by transformers, appears to be the only one put in 
to-day for any large scheme of lighting or traction. There is 
practically no difference in the generating station or in the 
sub-stations for these two purposes except the ratio of trans- 
formation in the sub-stations. Rotary converters are practi- 
cally universal, and certainly did not appear to involve any 
of the troubles of which we have heard so much, but they are 
used with comparatively low frequencies, and that is a very 
great factor in theirsuccess. Only at Philadelphia did I hear 
any bad reports of them, but there they were tried in the 
very early days and at a high frequency, and the fact that a 
large part of the city is served with alternating current, for 
which the generators are comparatively new, so that a lower 
frequency cannot conveniently be adopted, most likely 
accounts for the decision to use motor transformers in this 
instance. 

Most of the generating stations which I visited are pretty 
fully described in the diary, and perhaps the most notable 
features are the great size of the units in the modern stations, 
and the way in which they are crowded together as a rule in 
both the old and the new stations. The arrangement of 
boilers on two or more floors is also, of course, striking to an 
Englishman, and it seems to be just as much the fashion as 
ever. The boilers themselves are invariably of the water-tube 
pattern, but the use of economisers is by no means universal, 
and superheaters are very few and far between. Most of the 
older engines are horizontal, and nearly all of the newer ones 
are vertical ; and in both cases they are compound, and have 
trip valve gear. I did not see any cases of triple-expansion 
engines nor any instances of the use of high-speed vertical 
engines which are so popular here ; indeed, the only engines 
which could be called high speed were small horizontal ones 
used for exciters. The newer engines vary greatly in design, 
and nothing approaching a standard type seems to have been 
reached yet. In most cases separate fly-wheels are used even 
for large alternating-current generators, although revolving 
fields are universal. 

The generators are all very much alike in general design, 
and differ chiefly in size from what we are accustomed to; 
units of from 3000 kilowatts to 5000 kilowatts being fairly 
common in the newer stations. The switch gear in the large 
new stations is extremely interesting, especially in regard to 
the means of controlling it. As thesize and number of the 
units grew, it evidently became necessary to make some radical 
departure from the older systems, both on the grounds of 
safety and ease of manipulation. To work a three-phase 
double-break 5000 kilowatts switch quickly is probably more 
than one man could do, and any failure to do it properly 
might involve the wrecking of an enormously costly generating 
set. Then, too, the system of having two or more men to 
operate different switches some distance apart by means of 
signals is very unsatisfactory, and it is practically impossible 
to have such switches close together. 

These conditions have led to the operation of the main 
switches either by pneumatic or electric power, the latter 
being the latest favourite, and in either case the control is 
electric, from a small and conveniently arranged controlling 
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table. In most cases this is in the form of an inclined table, 
rather like a desk, behind which are vertical panels carrying 
all the measuring instruments which it is necessary for the 
operator to see. This enables one operator to control a large 
station, so doing away with all the possible misunderstand- 
ings where two or more men are trying to operate switches 
simultaneously, and, of course, at the same time effecting a 
considerable saving in wages. The electrical work from the 
sub-stations to the points of consumption is very similar to 
what we have here ; indeed, in the case of tramways, it is 
identical, for we have copied American methods in every 
detail of overhead equipment, and for lighting the most 
notable difference*is in the pressure of supply, which is 
almost universally 230 volts on the outers of a three-wire 
system, or about half the pressure we are accustomed to. 
Consequently they have much more copper in their dis- 
tributing mains. 

The most remarkable feature about the tramcars is that 
they are all single-deck, and at the time of my visit they 
were mostly of the open type; also the speed is far beyond 
what we are accustomed to, even in the cities. For the 
heavy suburban and inter-urban services pneumatic brakes 
are common—in most cases with a separate motor for the 
compressor, which automatically keeps up the proper air 
pressure ; and in one case I saw the Newell electric slipper 
brake in use for similar services under the most exacting con- 
ditions. The station engineers talk about very close regula- 
tion of pressure, and rather scoff at the wide variations 
allowed by our Board of Trade ; but, judging by the lighting 
I saw, I do not think their average regulation is as good as 
ours. For street lighting arc lamps are used pretty liberally, 
and at the present rate these will soon all be of the enclosed 
pattern, whatever the system of supply. Overhead wires are 
to be seen everywhere except in New York, and very ugly 
they look, though I gather that they are only for the arc 
lighting in most cases. In Boston, too, they are rapidly 
being put underground, under the supervision of the 
Municipal Wire Department. 

On the whole I was a great deal more impressed with the 
extent of the development of electrical enterprises than with 
the quality of the engineering, for the magnificent new 
stations in New York and at Niagara which have been 
boomed se much over here for commercial purposes are very 
far from being representative of the general state of affairs in 
the States. The average generating station there is not nearly 
so well engineered as the average stationhere. The absence 
of the consulting engineer, too, has probably accounted for 
the much greater diversity of practice than we have here. 

Turning now to the manufacturing side of the question, 
one is very much struck by the fact that wherever you go the 
plant is almost certain to have been made either by the 
General Electric Company or by the Westinghouse Company. 
These two concerns between them employ over 20,000 hands, 
and outside of them I do not think there are now any 
factories as large as the four or five largest we have here. 
After swallowing up nearly all their competitors they fought 
each other for some years, but now divide all the big work 
amicably enough and make huge profits. Indeed, some years 
ago, after severe fighting, the General Electric Company had 
to write down its capital by an enormous sum, but latterly 
it has been paying good dividends and at the same time 
been building up a reserve fund out of surplus profits which 
has enabled it this year to restore the capital account to 
its original value. Seeing that our own electrical manu- 
facturers can do little more than make both ends meet, this 
raises a question of the very greatest importance to us asa 
manufacturing nation, a question, therefore, which it is very 
greatly to our interest to solve. 








LAUNCHES AND TRIAL TRIPS. 


Norp II.; steel passenger and cargo steamer; built by, Sir 
Rayltoa Dixon and Co., Limited ; to the order of, Consul Victo, 
Ek, for the Angfartys Aktiebolaget Nord, Helsinfors ; the trial, 
passed off successfully, a mean speed of 134 knots being attained, 

STEEL FioaTinc Dock, of the L-shaped type ; built by, C. S. 
Swan and Hunter, Limited, Wallsend; to the order of, S. P. 
Austin and Son, Limited, Sunderland; dimensions, 350ft., 
63ft. 5 by 35ft. Zin. ; to lift, 3600 tons ; engines constructed by, 
North-Eastern Marine Engineering Company; the dock is for 
use on the river Wear ; launch, January 21st. 

PATROL, cable-repairing steamer; built by, Wigham Richardson 
and Co., Limited; to the order of, the Eastern Extension, 
Australasia, and China Telegraph Company, Limited ; dimensions, 
370ft. by 44ft. beam ; engines, triple-expansion ; constructed by, 
the builders; speed of 15 knots overa continuous run was attained ; 
trial trip, recently. 








THE JUNIOR INSTITUTION OF ENGINEERS.—A large number of 
the members paid a visit on January 17:h to the new electricity 
works of the metropolitan borough of Shoreditch, Whiston-street, 
on the banks of the Regent’s Canal. They were shown round by 
the chief electrical engineer, Mr. C. Newton Russell, and members 
of his staff. Following so close _— Mr. Rounthwaite’s paper on 
‘Marine Boilers,” read before the Institution on January 2nd, 
particular attention was directed to the boiler-house plant, in which 
are installed four water-tube Babcock-Wilcox marine boilers. 
Each has a heating surface of 2720 square feet, and is fitted with 
an economiser containing 350 square feet of heating surface. 
Three of the boilers are hand-fired; the other is fitted with a 
double 4ft. chain grate stoker. A total of about 50,000 Ib. of 
steam per hour are generated. Coal is supplied from an overhead 
coal store of 750 tons capacity. A special feature is the Hunt 
Company’s arrangement, by which the coal is lifted from barges on 
the canal and conveyed to the bunkers. The hoist is driven by 
two electric motors of the enclosed type, supplied by the Westing- 
house Company. There are three feed — of Weir’s make. 
The feed-water storage tank of cast iron, holding 12,000 gallons, 
is divided into two sections. The capacity of the hot well—con- 
sisting of a galvanised iron tank—is 1500 gallons. It is placed on 
a weighbridge so as to afford a ready means of measuring the 
water discharged from the air pump when carrying out tests on 
the plant. The engine-house plant consists of two vertical low- 
speed Corliss compound engines, made by the Wallsend Slipway 
and Engineering Company, each direct-coupled to a continuous 
current Westinghouse generator of 800-kilowatt capacity ; speed, 
90 revolutions per minute ; engines, 1300 to 1400 indicated horse- 
eg At the conclusion of the inspection, Mr. H. Cartwright 
reid, M. Inst. C.E., member of Council, conveyed the thanks of 
the members for all that had been done for their benefit in con- 
nection with the occasion, and Mr, Russell responded. At the 
next meeting, on February 6th, a paper on ‘‘Calorimetry” is to 
be read by Mr. W. Garnet Wernham; on Februa Vath the 
eighteenth anniversary dinner takes place at the Hotel Cecil, the 
president; Colonel Edward Raban, C.B., in the chair; and on 
February 21st a visit is to be paid to the East Greenwich works of 
the South Metropolitan Gas Company, through facilities kindly 
extended by Sir George Livesey. 





CUTTING ANGLES OF TOOLS FOR METAL WORK, 
AS AFFECTING SPEED AND FEED.* 
By Mr. H. F. DoNaLpson, 
(Concluded from page 102.) 
APPENDIX. 


SoME pressure has been brought to bear upon the author to | 


afford some information regarding tests made under his direction 
with the newer classes of rapid-cutting tool steels, as an 
add-ndum to tbe foregoing paper; he has much hesitation in 
doing this, because the experiments were made with a view to 
the selection cf steels most likely to meet the requirements of 
the work which has to be done on the material generally used, 
and consequently it is difficult to avoid reference to the firms 
from which the steels were procured. He docs, however, feel that 
he cannot entirely r-fuse the request, as ke is fully alive to the 
great desirability for the widest possible dissemination of informa- 
tion on this subject. He will therefore endeavour to formulate 
some remarks which will assist in this direction to the greatest 
extent possible without disclosing the names of the makers of the 
steels with which he has experimented up to the present. 

It is very evident, from the trials made, that the rapid-cutting 
tool steel, which is best for cutting mild material, is by no means 
certainly the best for cutting very hard material, and vice versd. 
Consequently, in examining the question or selection of a rapid- 
cutting steel, it is essential to take into consideration the nature of 
the material to be cut. 

Twenty-seven different brands of steel have been tried, and in 
many of these under several sets of conditions. Table V. shows 
twenty-four of these, and from them six have been selected as 
most satisfactorily meeting requirements. Table VI. sets out 
some of the leading features; the brands are indicated alpha 
betically. 


TaBLeE V.—Results y Tria’s of High-speed Tool Steels, 


Weight 
of | Average | Travel 
material | time of | of 
| removed | cutting. | tool. 
per hour. | | 


Feed 
Depth of of tool per 
cut. revo- 


Cutting 
speed, in 
| lution. 


Condition of tool after test. 


tool angle experiments no effort was made to test the tool to 
destruction, while in the rapid-cutting trials such an end was 
| actually aimed at. 








|THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 
(From our own Correspondent.) 

BusInEss continues somewhat flat when the trade situation is 
regarded as a whole, but here and there there are one or two 
redeeming features which relieve to some extent the prevailing 
quietness, Galvanisers find a fair amount of business on offer, but 
it is extremely difficult to cope with the competition of South 
Wales and other districts more favoured as regards shipping facili 
ties. For ordinary sbeets the Lancashire price is not more than 
between £10 15s. and £11 at Liverpool, which would be very 
unremunerative to Staffordshire makers, who, however, have had 
to come down to about £11 2s. 6d. to £11 7s. 6d. Black sheets are 
correspondingly affected, and though the quo‘ation for doub'es 
remains £7 10s. to £7 15s., the latter figure is very seldom obtained 
for ordinary qualities, 

Pig iron is a department of the market where rather more activity 
and firmsess amongst sellers is manifested than in the other 
branches of the trade, The sellers of pig iron are in fact doing 
proportionately better than finished iron producers, although they 
are not obtaining the prices whieh they did a month or two ago. 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The position throughout the iron trade of this 
district, as reported last week, has scarcely maintained the strong 
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It will be noticed that only two brands are selected for working 
on hard steel, while four are found suitable for medium or mild 
steel. This is no doubt due to the fact that, generally speaking, 
medium or mild steel is dealt with in most shops, and consequently 
steelmakers have aimed at supplying general requirements, and it 
is therefore easier to get a greater area of supply in grades of this 
quality. The author does not propose to comment at any length 
on the above table, but thinks that he may usefully draw some 
comparisons with regard to the weight of metal removed between 
these tests and some of the experiments dealt with in the body of 
the paper, where the relative degrees of hardness coincide. 

The material in specimen I. in Table II. wasof aboutthesame degree 
of hardness as was operated upon by tools A and B in Table VI. 
The material removed from specimen I. was equal to about 741b. 


per hour, while too!s A and B removed about 25} lb. and 205 Ib. | 
Specimen VII. would represent equivalent | 


r hour respectively. 

rdness of material for comparison with that operated upon by 
tools C, D, E, F. The metal removed from specimen ViI. was 
about 3541b. per hour, while tools C, D, E, F removed 350 lb., 
269 Ib., 2291b., 2171b. per hour respectively. This comparison 
brings out the interesting point that while the new rapid-cutting 
tool steels show s; 
than when working with ordinary tool steels, only about three 
times faster can be attained when working on the harder qualities 
of material. It is difficult to account for this except by the theory 
that steelmakers have directed their attention more exclusively to 
meeting the demands for quick removal of large weights of mild or 
medium hard metal ; at the same time there is reason to think 
that many steelmakers have not in all cases realised that tools for 
operating upon very hard material must possess special qualities. 


TaBLE VI.—Rapid Cu ting Tool Steel Trials. 
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* Lathe broke down, owing to insufficient power. 


Remarks in the body of the paper have already been made 
indicating that a round-nosed tool will, other things being equal, 
give better results in the amount of metal removed than a pointed 
tool. This is very marked in the case of rapid-cutting tools, for 


their work better and are more durable. 
have been made as fo cutting angles for these tools, but experience 
seems to show that the cutting angles should be a few degrees 
more obtuse than is required for tools of ordinary steel. 

In conclusion, it seems desirable to draw attention to the fact 
that in considering the quantities of metal removed in the two sets 
of experiments, true comparisons are not possible, because in the 
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| tone with which the.year set in, and there is again a doubtful sort 
| of feeling as to the future which checks operations, and until there 
| is some real revival of activity in the large iron-using industries 
| there can be no very established feeling of confidence in the market. 
Reports which come to hand from the engineering sections of the 
trade are perhaps more hopeful as to the future, but there is still 
an absence of any real activity except in one or two special depart- 
ments. The chief improvement so far, as previously pointed out, 
is in the locomotive building trade, where new work is still coming 
forward in fairly large quantity and in one or two branches of 
| electrical engineering. The leading machine tool makers report 
more inquiry, but as yet are not booking any largely increased 
weight of actual work, mostly they are not more than moderately 
engaged. F 
At the Manchester ‘Change meeting on Tuesday a steady sort 
of business was being put through, but there was no push of 
orders and no great eagerness on the part of consumers to buy 
| beyond present requirements. Except that here and there in the 
| open market there is a disposition to quote low on forward 
| deliveries, prices for the most part are well maintained at recent 
| rates. In pig iron the orders placed are chiefly for comparatively 
; small quantities, with quotations much the same as last week. 
| For No, 3 foundry Lancashire pig iron makers quote about 57s., 
| less 24; for Lincolnshire brands quotations range from 5ls. to 
| 51s. 6d. net, with Derbyshire to be bought according to brand at 
| 55s. to 55s. 6d. and 66s, 6d. net delivered Manchester. Forge 
qualities are meeting with perhaps rather more inquiry than of 
| late, but there is still no great demand, and prices are not more 
| than maintained at about 5ls., less 25, Lancashire, 50s, 2d. net 
| Lincolnshire, and 50s. 6d. net Derbyshire delivered Warrington. 
Middlesbrough iron is without really quotable change, but .here 
| are second-hand lots offering for delivery forward at about 55s 4d.; 
| prompt quotations are about 55s. 7d. to 55s. 10d., with some 
| special brands quoted by makers, 56s. 4d. net by rail Manchester. 
| Scotch iron is, if anything, a trifle easier, and delivered Manchester 
| docks Eglinton is to be bought at about 59s. to 59s. 6d.; Glen- 
| garnock, 60s. 9d. to 61s. 3d.; and Gartsherrie about 62s. net. 
| In finished iron a fair amount of business continues to be 
reported, but forges for the most part are running short time, and 
it is difficult to secure orders of any moment, except at low cut 
| figures, delivered Manchester, The Associated Bar Makers quote 
| £610s.; in the open market prices ranging from £6 7s. 6d.; and 
| North Staffordshire bars range from £6 10s. up to £6 15s ; sheets 
| are without quotable change on the basis of about £8 5s.; in hoops 
| a fair business is being put through at the Association rates of 
| £7 2s, 6d. random, to £7 7s. 6d. special cut lengths, delivered Man- 
| chester, and 2s, 6d. less for shipment. 
| Business in the steel trade continues for the most part largely of 
| a retail character, as although there are a fair number of orders, 
| they are mostly for small quantities. Makers’ quotations for 
hematites remain steady at about 67s. 6d. to 68s., less 2}, for 
No. 3 foundry, delivered Manchester. There are, however, lower 
quotations in the open market. 
Local makers of billets have not been able to main‘ain the 
| improvement in prices which seemed probable with the lessened 
competition of continental makers. For delivery Manchester 
£4 15s, is again the fu)l average price for local billets, with German 
billets about £6 7s. 6d. to £6 10s., delivered here, but there is not 
much business doing to really test the market. 
For most sections of finished steel prices still rule low, bars 
being readily obtainable at £6 5s. to £6 7s. 6d., with £6 10s. 
quoted in some cases for small sizes. Steel angles can readily be 


| 
not only are the latter stiffer and stronger, but they stand up to | 
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bought at £5 15s., and common steel plates at about £6 per ton, 
delivered here. 

Last week I referred to the very strong feeling of resentment 
amongst boilermakers in this district with regard to the associated 
makers of boiler plates maintaining their list basis at £7 12s, 6d. 
for Lancashire boiler specifications, notwithstanding they are 
quoting south of the Trent 20s. per ton less than this for 
similar plates supp'ied to competitive firms in the boilermaking 
trade. On Tuesday a meeting of boilermakers was held 
in connection with the Lancashire Federation of Engineering Trade 
Employers, at which the whole matter was very fully discussed, 
Representatives cf all the Lancashire boilermakers were present, 
and it was unanimously resolved that a letter of remonstrance 
should be addressed to the associated steel hoiler plate makers 
with regard to the extra charge made for steel boiler plate specifi- 
cations supplied to this district. If this letter of remonstrance 
should have no effect in placing boiler plate prices in this district 
ona more satisfactory footing, it is probable that some further 
steps may te taken by the principal Lancashire boilermaking firms 
for the protection of theirinterests. In the meantime the Associated 
makers who met at Carlisle last week to consider prices decided 
not to alter their list basis, and this remainsat £7 12s, 6d. for Lan- 
cashire boiler specifications delivered in this district. Little or no 
new business is being booked at this figure, and some outside 
makers are quoting 10s. per ton less. 

The cutting ia prizes which has been going on for the last 
eighteen months in the manufactured metal trade is apparently 
now t» be definitely checked. Nominally there his been an 
official basis, but the associated firms have been allowed to go 
below this to secure business, and in many cases the cutting has 
represented quotations at less than actual cost. The associated 
makers at a meeting held this week have, however, again fixed a 
definite basis for all rates, which none of the firms are in future to 
depart from, the minimum being now as follows :—Solid drawn 
brass tubes, 6d.; solid drawn copper tube, 8id.; brazed copper 
tubes, 84d.; coloured metal] plates, 5d. per lb. delivered in the 
Manchester district. This is a further advance of }d. per |b. upon 
a similar advance last week. 

Although perhaps generally there is rather a quieter tone in the 
coal trade, a steady business is being put through, and prices are 
mostly firm at recent quotations. The milder weather continues 
a check upon requirements for house-fire consumption, but a fairly 
good demand for iron-making, steam, and general manufacturing 
purposes is the general report. In most cases collieries have no 
difficulty in disposing of all their common round coal and in 
keeping their pits on full time, with prices firm at about 8s. 6d. to 
93. for ordinary up to 9s. 6d. for some of the best sorts of steam 
coal at the pit mouth. 

The demand for engine fuel is perhaps not quite so pressing, 
but all descriptions of slack are still moving away freely, and there 
is a continued absence of surplus output on the market. The 
better qualities of slack remain strong at full rates, and the 
commoner sorts are steady at the slightly better prices that 
have been ruling of late. Best slack is still quoted 6s. 6d. 
to 7s.; medium, 5s. 6d. to 63.; and common, 4s. 3d. to 4s. 9d. at 
the pit. 

A fairly good demand is reported for shipment, and there is still 
a tolerably large quavtity of slack yoing away, but American 
inquiries wou'd seem to be lessening, and there are rumours cf 
orders already placed being cancelled. Quoted prices remain 
without material alteration from last week. Delivered Mersey 
ports, good qualities of steam coal average 11s., and slack from 6s. 
to 7s. per ton. 

Lancashire coke makers report that a'though there is perhaps 
not the great pressure of orders experienced a skort time back, 
there is more than sufficient demand for all the present production, 
and prices are firm at the full quotations that have recently been 
given. 

The annual report of the committee of the Manchester Coal 
Exchange, together with the accounts for the year 1902, has this 
week been issued to the members. The committee congratulate 
members on the continued progress of the Exchange, and add 
that during the year, at considerable cost out of the revenue, 
great improvements have been made in the ventilation of the 
Exchange room. The accounts show a revenue of £733, with an 
expenditure «f £604, leaving a balance to the profit and loss 
account of £129. The assets of the Exchange, which, in addition 
to furniture and fittings, include investments in railway and 
corporation stock, now amount to £2411. The nomination of 
officers for the ensuing year, which are all unopposed, are as 
follows :—President, Mr. Joseph Hodgson, Tyldesley, who was 


vice-president in 1902-3; vice-president, Mr. George Pearson, : 


Ashton-under-Lyne ; treasurer, Mr. Ralph Peters, Tyldesley, who 
has filled the similar post during 1902-3 ; and fer the four members 
of the committee, Mr. James Bridge, Tyldesley ; Mr. Enoch 
Elles, Doncaster ; Mr. John Tomlinson, Darwen ; Mr. Peter Wood, 
Poynton. 

Mr. G. P. Dawson, of Messrs. Beyer, Peacock and Co , Limited, 
was elected president of the Manchester District Engineering 
Trades Employers’ Association at the annual meeting held last 
Friday. Mr. Dawson succeeds Mr. R. Matthews, of Armstrong, 
Whitworth Company, Limited, who was president last year. 

Mr. W. Hall, of Manchester, has designed an improved system 
of pilot lighting for incandescent cluster burners. In these burners 
only one cock is required, which shuts off all the pilot lights when 
the burners are in use, and re-lights them when the gas is shut off 
from the burners, thus preventing the mantles being covered with 
carbon or allowing gas to escape which is not required. The whole 
apparatus can be put together very cheaply, as no special fittings 
are required, and it can be made for any number of burners. By 
this arrangement the unsightliness of tubes hanging from each 
burner is dispensed with, only a centre tube being required, and 
this can either be made from iron or rubber tubing as required. 

Thedesirability of a standardisation of many of the ordinary boiler 
details was discussed at a meeting of Lancashire boilermakers— 
which comprised representatives of all the principal firms in the 
districts—held on Tuesday at the offices of the Engineering 
Trades Employers’ Federationin Manchester. The question having 
been gone into generally, a sub-committee was appointed to further 
consider the matter, and to report to a subsequent meeting, when 
possibly some definite scheme may be adopted. 

Ata meeting of the directors of Andrew Knowles and Sons, 
Limited, which is one of the largest colliery concerns in Lancashire, 
it was decided to recommend the payment of a further dividend of 
35s. per share, making, with a 20s. interim dividend, a total of 53s., 
per share for the year, representing about 114 per cent., free of 
Income tax, on the paid-up capital. It was also decided to 
carry £6758 to the next account. 

Barrow.—There is not much change to note in the condition of 
the hematite pig iron trade except a disposition towards increased 
firmness, brought about by the prospect of fuller trade on home, 
colonial, and general foreign account. Makers are well off for 
orders, and especially those who have steel works as well as blast 
furnaces, because it is the steel trade which finds practically the 
whole of the market for hematite pig iron, and supplies in this 
direction this year will be more than usually large. There are 34 
furnaces in blast, compared with 37 in the corresponding week of 
last year. 

Tron ore is in steady request, at 12s. per ton for good average 
sorts net at mines, Spanish ores are in large demand at lds. 9d. 
net at West Coast ports. 

Steel makers have an assured year of activity before them, but 
it is not so certain that the Siemens department will be as busy as 
the Bessemer department. At present the plate mills are only 
working half time, and there is bat a poor demand for shipbuilding 
material, but this is expected to improve. The demand for steel 
rails is brisk on home, colonial, and foreign account. Some good 
orders have recently been booked, one of which is on South African 
account, Colonial orders are expected to be very considerable 


in the market. Makers are well booked forward. Prices are 
steady at £5 53. to £5 10s. per ton net f.o.b. for heavy sections. 
Makers are busy with tram girder rails. Billets, hoops, tin bare, 
and general merchant steel is in good demand. 

Shipping at West Coast ports during the past week has not been 
very busy. Pig iron was exported to the extent of 5416 tons 
and steel 7448 tons, showing a decrease of 2629 tons in pig iron 
and 533 tons in steel compared with the corresponding week of 
last year. The shipments this year have reached 29,051 tons of 
pig iron and 38,597 tons of steel, showing a decrease of 3398 tons 
of pig iron and 315tons of steel on the corresponding period of last 
year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE activity in the South Yorkshire coal market continues to be 
well maintained, there being satisfactory business in all depart- 
ments except the lowest grades of small coal, Steam coal is more 
in request than usual at this’ time of the year, and values are 
easily kept up. What is bought in the open market readily 
fetches 3d., 6d., 9d., and even 1s. above the contract price of $s. 
per ton. Gas coal is also in steady demand, the gas companies 
having recently taken very heavy deliveries in consequence cf the 
abnormal darkness which prevailed for several days. In house 
coal there is a market for all that is brought to bank, both on 
local and metropolitan account. Best Silkstones fetch from 14s. 
to 143. 6d.; Barnsley house from 12s. to 13s. first qualities, and 
from 10s. 6d. per ton for seconds—all at the pit mouth. It is 
reported that several large orders have recently been placed by 
the United States for small coal, and these orders are stated to be 
affecting to some extent the languor which has prevailed. Blast 
furnace coke is scarcely so active as it was, but steel cokes are 
more animated, and quotations are firm. 

In the military material trade the prospect of orders for still 
heavier battleships is regarded with much interest here, as they 
will mean work of the kind which is most acceptable. Unless 
fresh orders come to hand there will soon be lack of employment 
in several departments of the armour mills, but it is expected that 
new work will not be delayed as it was last year, Local firms 
could do with much more in marine material, as well as in railway 
specialities, although there is a little more activity in the latter 
department than formerly. 

The iron trade still continues in an unsatisfactory condition, but 
the market generally is slightly firmer. Current quotations are as 
follows:—West Coast hematites, 68s. to 69s. per ton; East Coast 
ditto, 63s. to 64s.; Lincolnshire foundry, 48s. 6d., delivered ; 
Lincolnshire forge, 47s. 6d.; bar iron, £6 10s. 

There is an improvement to note in the steel trade, and in 
several of our large establishments more employment is being 
found for the men, while the output is being appreciably increased. 
An acceptable feature of the improving business is the fact that 
it is mainly for the higher qualities of crucible steel, and several of 
the best orders at present in hand are on South African and Far 
Eastern account. Heavier buying is reported from other distant 
markets, 

In the cutlery trade statements are somewhat conflicting. 
There has been a very good business done, and is still being done, 
in the costly cutlery wares which American merchants invariably 
order from Sheffield, but in the general rule of goods most freely 
in demand business has been disappointiog. The Australian 
market has been most adversely affected by the drought, and the 
principals of several of the houses doing trade with Australia 
state they have rarely known trade so bad as it is now. The chief 
feature of the cutlery trade with the United States is the large 
weight of machine-made table knives and carvers, ground and 
finished, which are being ordered. These are supplied in a state 
ready to pnt into the hands of the cutlery manufacturers there, 
and in this way the Americans escape their own very heavy 
tariffs. On receipt of the blades and handles there is no difficulty 
in getting them made up in America and sent out by the manufac- 
turers as their own wares. 

Mr. Robert Schott, of Messrs. Seebohm and Dieckstahl, 
Dannemora Steel Works, Sheffield, has teen appointed Knight of 
the Royal Swedish Order of Wasa. Mr. Daniel Danielsson, of the 
General Consulate for Sweden and Norway, London, in transmit- 
ting the Insignia of the Order, expresses his heartiest congratula- 
tions on the well-merited distinction conferred upon Mr. Schott, 
who is Vice-Consul for Sweden and Norway at Sheffield. 

Mr. Sydney J. Robinson, managing director of Messrs. William 
Jessop and Sons, Limited, Brightside Works, has been appointed 
a director of the Lancashire, Derbyshire, and East Coast Railway. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

WHILE the pig iron trade of this district continues to show 
satisfactory improvement, the slackness in the finished iron and 
steel industries, the rail trade excepted, is becoming more serious, 
and manufacturers are severe sufferers because of the compara- 
tively high prices of pig iron and other materials. They have to pay 
more for materials, yet cannot secure any better rates for the 
finished goods. More particularly is this anomalous condition of 
things felt in the plate and angle branches ; the plate trade, in fact, 
has never been so badly situated asit is now, and, unfortunately, 
there is little hope of an early improvement ; on the contrary, the 
difficulties of plate-makers increase, for pig iron is becoming 
dearer, and fuel is going up in value, whereas not a penny more 
will consumers of plates pay. Of the nine plate-making works 
in the North-east of England, four have almost entirely ceased to 
produce them, and the other five are only kept partially going. 
And yet foreign material is being imported into the district, and 
at prices below those which home producers cannot accept with- 
out being considerable losers. The prices of both pig iron and 
fuel are out of proportion with those of the finished articles, and 
they are likely to be more so as the spring approaches. The 
values of both pig iron and coal have been unduly raised by the 
large American demand for both, which there is no reason to 
believe will increase again within the next month or two, 

Pig iron prices have been further raised this week, and consumers 
are not only buying for prompt but also for forward delivery. 
What is a further satisfactory feature is that there is no longer a 
backward tendency in prices for forward delivery. All the 
winter there has been a backward tendency, sometimes considerable, 
for forward delivery, because buyers expected further reductions 
in prices, Now the situation is more favourable, and there is a 
contango with respect to forward deliveries. From that it is 
apparent that traders look for continued improvement in the 
prices, This is bringing buyers in more freely, as any advantage 
to be gained by waiting cannot be counted upon. There is a 
brisker inquiry from Germany for Cleveland iron, and from the 
United States for both Cleveland and hematite, and a few orders 


have resulted, but not so many as might have been expected, 
seeing that the price of Cleveland iron, delivered in the United 
States, is less, at any rate in the districts near the ports, 
than the figures quoted for American iron. No. 3 Cleve- 


land G.M.B. pig iron has been raised to 47s. 6d. per ton 
for early f.o.b. delivery, and 3d. more for spring. No. 1 
is at 49s. 9d., and No. 4 foundry at 46s. 9d., and these qualities 
are not readily obtainable. The lower qualities of Cleveland pig 
iron are more plentiful, and are less easily sold than foundry num- 
bers, because of the great depression in the finished iron trade, 
which has led to a large curtailment of the consumption ; indeed, 
it is many years since there was as little forge iron wanted as is the 
case at present. Grey forge can readily be got at 45s. 3d., mottled 
at 44s. 9d., and white at 44s. 3d. 





during the year, and already some very big requirements are 





Makers of Fast Coast hematite pig iran are doing an improved 





business, though the local steel trade is much depressed ; but more 
iron is wanted on export account. 

Exports of pig iron are very quiet this month, being very much 
below those of last month ; but comparatively little is being sent 
to America, whereas in December the quantity despatched to that 
country was unprecedented. Up to Wednesday night the quantity 
exported was 67,724 tons, against 99,648 tons in December, and 
64,171 tons in January, 1902, to 28th. The stock of Cleveland pig 
iron in Connal’s public warrant stores on 28th was 124,864 tons— 
increase for month 3207 tons. The stock of hematite piz iron in 
the same stores continues at 1300 tons. 

The Cleveland Ironmasters’ Ass¢ have Mr. 
William Fry Whitwell, of Messrs. William Whitwell and Co., 
Thornaby Ironworks, Stockton-on-Tees, as their president during 
the ensuing year, and Mr. F. A. E. Samue'son, of Sir B. Samuel- 
son and Co., Newport Ironworks, Middlesbrough, as their vice- 
president. The retiring ident was Mr. Walter L. Johnson, of 
the Clarence Ironworks, Middlesbrough. The Assoc‘ation passed 
a vote of condolence with the family of the late Mr. Henry Coch- 
rane, who was held in high esteem by the ironmasters of the North 
of England, and was himself one of Cleveland’s earliest iron- 
masters. 

The ironstone miners of Cleveland have been seeking an 
advance in their wages, which the mineowners intimated they 
could not concede. Ata conference with the men’s representa- 
tives at Middlesbrough on Monday it was arranged that an 
advance of half of one per cent. should be given, in consideration 
of the men having agreed to the postponement of several special 
matters 

The official statistics presented by Mr. Waterhouse tothe Board 
of Conciliation and Arbitration for the manufactured iron trade of 
the North of England, and showing the quantities of finished iron 
delivered by the manufacturers in the district during November 
and December, 1902, together with the average prices realised for 
the same, were rather favourable as regardsthe prices, but decidedly 
unfavourable as regards the deliveries. The average realised 
price was £6 5s. 1-54d. per ton, that being only 5-82d. per ton less 
than in September-October. Iron rails declined in value about Ir, 
per ton, plates 2s. 3d., and angles 3s. 3d.; while bars improved 
nearly 7d. But the deliveries fe!l off from 13,872 tons to 10,427 
tons, or about 25 per cent., the decrease being most noticeable in 
bars, the production of which fell from 9467 tons to 7016 tons. 
Wages of finished ironworkers in the North of England will remain 
for February and March the same as they are at present. The 
following is the official summary of the statistics just issued for 
November-December :— 
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Percentage Average net 
Description. Weight invoiced. of , selling price 
total. per ton. 

Tons cwt. qr. Ib. £s 5 
Rails 15 1450 7 BB 5. 514 9-28 
Plates 1,778 18 1 17 17-066 .. .. 6 8 8-58 
Bars 7,016 12 2 2 67-29 .. .. 6 6 1-47 
Angles 1,516 11 3 19 14-54 .. .. 6.3 4-97 
10,427 18 0 7 . 100-00 6 5 1-54 


The aggregate for the whole year 1902 can now be given. The 
total deliveries show how greatly trade fell off daring the year; in 
fact, the quantity was hardly a tenth of what it was in the best 
days of the finished iron trade of this district. The decline is 
most marked in the cas? of iron plates. The following were the 
total deliveries :— 


Rails. Plates. Rars. Angles. Total. 
Tons. Tons. Tons. Tons. Tons. 
1902 .. 1139 12,659 53,274 11,811 78,893 
1901 .. 1531 26.801 55,301 11,406 .. 94,329 
1200 .. 4488 42,867 .. 68 386 20,723 .. 136 474 
1899 .. 8785 56,799 .. 79,023 20,722 .. 160,344 


The average prices realised during last year as compared with 
those of past years were :— 


Rails. Plates. Bars. Angles. Total. 

£ s.d. £34. £ s.d. £8. d. £8. d, 

loa .. .. 513 2 6 511 643 638 645 
2 « = = 7 31 614 6 61210 616 9 
Dew wit SO 7 5 5 810 1 710 9 719 0 
1899... .. 510 1 63 7 6 6 6 620 646 
ed + § Oe 411 4 5 O11 414 9 415 4 


Mr. Hugh Bell, of Bell Brothers, Clarence Ironworks, Middles- 
brough, has been elected a director of the North-Eastern Railwa 
Company, Sir Joseph W. Pease, Bart., having resigned. 
Mr. Bell’s father, Sir Lowthian Bell, Bart , is the vice-chairman 
of the company. 

The finished iron’ and steel trades are greatly depressed, and 
there are no signs of any early improvement taking place. The 
strike at the Rise Carr Rolling Milis, Darlington, has ended, the 
puddlers going back to work on the terms against which they 
came out, and they will in future be paid for working levelband 
only when the employers ask them to do so. Mr. William 
Richards, of the Britannia Foundry, Middlesbrough, has secured 
an important order for steel pile shoes for harbour works in South 
Africa. The directors of the Consett Iron Company, Limited, 
have decided to pay an interim dividend of 7s. 6d. per share on 
the ordinary shares, which are £7 103, paid, and of 43. per share 
on the 8 per cent. preferences, The Consett Spanish Ore Com- 
pany, Limited, will pay an interim dividend of 4s. per share, the 
latter being £1 fully paid. Last year the interim dividend of the 
Consett Iron Company was 10s. per share. 

The questioa of the reduction in engineers’ wages has not yet 
been adjusted, but the employers have amended their claim. 
Their original demand was for 23. reduction at once. What they 
are now prepared to accept is 1s, now and ls. in three months’ 
time. The case for the employers is that as the engineers had 
3s. 6d. taken off ten years ago, and had received this back with 
1s. in addition, the masters considered they were entitled to have 
wages reduced 2s. At the recent conference the engineers’ 
representatives wanted the application of the employers post- 
ed for three or six months to see if trade became any worse. 
ey further contended that trade was not so bad as was made 
out, and that the masters were not feeling the depression in the 
marine engineering industry caused by the slackness in the ship- 
building traie so much as they would otherwise have done owing 
to the large development in the manufacture of electrical appli- 
ances, blowing engines, and other plant. The engineers are 
now ee on the employers’ amended claim. So far as can be 
ascertained they do not seem disposed to agree to any reduction 
being made in their wages. 

The death is announced of Mr. Colin P. Fowler, son of the late 
Mr. John Fowler, the chief engineer for many years of the Tees 
Conservancy Commissioners. Mr. C. P. Fowler was harbour 
superintendent at West Hartlepool, and had been in similar 
positions at Preston and Llanelly. Mr. John Price, who was for 
many years general manager of the works of Palmer’s Shipbuilding 
and Iron Company, at Jarrow, died at Newcastle on Tuesday. He 
was of Scotch descent, and his early life was spent at Sunderland, 
where he was appointed one of Lloyd’s inspectors. This appoint- 
ment brought him into contact with the leading shipbuilders of the 
country at a time which was the turning point in the history of 
British shipbuilding, and when Mr. John McIntyre, the manager 
at Jarrow, died, Mr., now Sir, C. M. Palmer selected Mr. Price as 
his successor. About ten years ago Mr. Price severed his con- 
nection with Jarrow and joined the management of Messrs. Swan 
and Hunter, at Wallsend. He was twice Mayor of Jarrow. 

The coal trade is brisk, and nearly all the collieries are in full 
work, the demand on export account being so good. Prices are 
well maintained—best steam at lls. 3d., seconds at 10s. 6d.; small 
at 5s. 9d.; best gas coals 10s.; unscreened bunkers 9s. 6d., allf.o.b. 
Coke is firmer, as the supply is shorter, and fully 16s, has to be 

id for medium furnace coke delivered at .Middlesbrough. The 

irectors of Pease and Partners, Limited, will pay an interim 
dividend of 6s. per share—£10 paid. They have recently acquired 





the South Durham and Eldon Collieries, and have begun operations 
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for the re-opening of the Windlestone Colliery, which has been idle 
for several years. The North Bitchburn Coal Company is sinking 
the Gordon House Colliery at Cockfield, where they expect to raise 
1000 tons of coal per day, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a slightly better feeling this week in the Scotch 
iron trade, but business is not by any means as good as could be 
desired. One encouraging feature is that home consumers have 
been purchasing a little more freely. The outlook abroad is fairly 
satisfactory. There is little prospect of the United States being a 
strong competitor with us abroad for some time, as its own require- 
ments are not yet fully met. The demand for iron and steel, raw 
and manufactured, from Canada is a very pleasing feature of the 
trade, and it is fully expected that this will continuemore or less 
during the present year. 

A quiet, steady business has been done in the pig iron warrant 
market. Scotch warrants have sold very slowly, and the price is 
about 53s, 4d. to 53s. 5d. cash. Business has been done in Cleve- 
land warrants at 46s. 6d. cash, 47s. 74d. for delivery from ten to 
sixteen days, and at 47s. 74d. one month. There has been little or 
no business in Cumberland hematite warrants. 

There is if anything a rather better demand for Scotch 
hematite, which is quoted by merchants 60s. 6d., for delivery at the 
West of Scotland steel works. 

There are 86 furnaces in blast in Scotland, compared with 81 at 
this time last year, and of the total 42 are making hematite, 39 
ordinary, and 5 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
showed a considerable reduction from those of the preceding week. 
They amounted to 5494 tons, compared with 4835 in the correspond- 
ing week of last year. Since the beginning of the year the total 
shipments show an increase of 6027 tons. 

he arrivals of Middlesbro’ pigs at Grangemouth for the week 
were 7508 tons, showing a decrease of 5420 compared, with those 
of the corresponding week, and there is a total decrease in these 
imports since the beginning of the year of 11,792 tons. 

ere is a somewhat better feeling in the manufactured iron and 
steel trades. Orders have been coming to hand a little more 
freely, but there is yet much room for improvement. Makers are 
looking forward to an increasing trade with South Africa, but at 
present the great difficulty is the want of transport from Durban 
and other seaports to the inland centres where the goods are 
required. There is a vast accumulation with which the railways 
are altogether unable to cope. Orders from Canada are fairly 
satisfactory for different classes of manufactured goods, and there 
are inquiries from the United States which may possibly lead to 
business, 

The state of matters in the Clyde shipbuilding trade gives ovca- 
sion for a good deal of anxiety. There are very few orders for 
new vessels. Shipowners are doing scarcely anything in the way 
of placing contracts for tramp steamers, the freight market being 
very unfavourable. In a number of the yards there is still a large 
amount of work on hand, but the outlook is anything but cheery. 
It is feared that there may be some trouble in enforcing the 
reduction of 5 per cent. in the workmen's wages, which is intimated 
to come into force at the beginning of next week. Conferences 
have been taking place on the subject with representatives of 
the masters and workmen. 

There bas been a good business doing in the coal trade, almost 
all the branches being now well employed. The past week’s 
shipments of coal from Scottish ports amounted to 215,556 tons, 
compared with 166,710 in the preceding week, and 188,912 tons in 
the corresponding week of last year. There is practically no 
change in shipping prices. Both household and manufacturing 
consumers are steady customers. The colliers are working well, 
and the trade as a whole is in a satisfactory state. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE general public may now accept it as certain, first that there 
will be no strike, and secondly that the points in dispute between 
coalowners and colliers are now all but arranged. The outcome of 
the last gathering in Cardiff was the decision that the minimum 
rate of wages be fixed at 30 per cent. above the standard of 1879; 
that the joint representatives being unable to agree as to what 
should be the equivalent selling price, it was agreed that it should 
be left to an independent person to decide, whether that equivalent 
selling price should be large colliery screened f.o.b. at 11s. 3d. per 
ton as proposed by colliers, or 12s, 3d. as suggested by owners, or 
some other price. This decision was agreed to upon condition 
that an agreement is arrived at upon other questions not yet 
settled. These are: the composition of Conciliation Board ; clause 
in reference to small now practically settled ; weekly wage instead 
of fortnightly ; price to be charged for supplies of coal to workmen ; 
length of notice to terminate contracts, maximum rate of wages. 
Mr. D. A. Thomas, M.P., has expressed in a contemporary his 
satisfaction at the result of the last meeting of the joint repre- 
sentatives as practically amounting to a settlement. He states a 
fact: which colliers should bear in mind, “ that the employers have 
made considerable concessions to meet the views of the men, thus 
showing courage as well as wisdom,” and urges ‘‘ that, in order the 
experiment may have a fair chance, it should be given at least a 
couple of years’ trial, preferably three.” His concluding warning 
is one also worthy of consideration. ‘‘On falling markets,” he 
says, ‘“‘the selling price will, owing to internecine competition, 
always tend togo down to the cost of production, or even toa little 
below. The only remedy is combination, not to fix prices, not to 
restrict output, but to regulate, from time to time, the proportion 
that individual collieries shall contribate towards the supply 
required to fully meet the current general demand at remunerative 
prices.” 

Attention, I see, is being directed towards the anthracite 
measures of Wales, and the Trust which is on the carpet. It is 
still in its initial stages. This is now the quiet time for this class 
of coal, yet new sinkings are going on. One important project 
North of Llanelly is the Llanon, which starts with a capital of 
£25,000 for sinking, and £400,000 in reserve. Sir Lindsay Wood 
is one of the principals. 

At Llianelly the settlement of the Harbour arbitration is pro- 
mised for the week, and until that block is removed the Trust will 
take second place in discussion. In the district the report that 
the Irish anthracite field is to be developed is discussed; the 
relative merits of the coal, compared with Welsh, are not stated. 
By experts the finest Welsh is held in high favour, but, as in steam 
and bituminous, quality varies a good deal, and this difficulty the 
Trust would have to arrange. 

The coal trade continues to fluctuate. Last week steam coal 
prices got into the 13s. groove, sales of best having taken place in 
Cardiff at 13s. 104d. Since then there was a rally, and quotations 
were 14s, but mid-week the quotations drooped again to 13s. 9d. 
to 14s,; best steam small is at 7s. 6d. to 7s. 9d. “Maeneiticios 
has drooped about 6d. Pitwood is firmer. Patent fuel continues 
depressed, and quotations are down to 15s. Coke continues weak, 
and some remote qualities are selling as low as 15s., and best 17s.; 
foundry ranges from 18s, to 23s. A new company is being floated 
—the Crffwr; shares at the popular figure; promoters chiefly 
Bridgend capitulists. 

It is reported in Swansea, as I write, that a preliminary 
anthracite company has been formed, capital £65,000, showing 
that business is meant. Since there is an interest aroused in this 
class of coal, it may be of note to give full quotations, just issued 
on ’Change. It will be seen from these that no spurt has taken 


malting is at 17s. to 18s. Big vein, large, 14s. 6d. to 15s,; red 
vein, 13s. 6d, to 13s. 9d.; machine-made cobbles, 22s.; rubbly 
culm, 5s.; duff, 3s. to 3s. 3d. 

In the Swansea district steam coals are in agreement with those 
of Cardiff, both are influenced by the stormy weather, which con- 
tinues to interfere badly with shipping. Steam is down to 13s, 9d.; 
bunkers at 9s. 9d.; house coal islow, best Rhondda at 15s. Patent 
fuel continues ge Exports again were under 5000 tons at 
Swansea last week. Prices are down to lds. Pitwood firm, good 
cargoes coming in from Norway and Spain. 

The suggestion to plant tips and waste places for pit timber has 
not been taken up with spirit, and is not likely to succeed, I fear, 
in Wales. One coalowner said, sententiously, ‘It was old men 
who planted timber ; we cut it down.” 

Tronmasters expect and are preparing for a continuance of the 
steel rail demand, which has been a feature at the leading works. 
I hear of such adoptions and improvements that mills formerly 
with a capacity of 2000 tons per week are now closely nearing 
3000. There has been no lessening of ore imports, and Wales 
continues to be the dumping ground for all sorts of steel scrap, a 
good deal from Southampton and Plymouth, old rails, figuring 
prominently. 

There has been an improvement in price for all grades of pi 
iron, and a continuance of shipments to America. In finished 
iron and steel satisfactory orders are held. Steel rails, heavy, are 
still at £5 5s. to £5 10s., and light up to £6 10s. Steel and iron 
sheets are again quoted at the same price, £8 to £8 5s. Steel 
bars are firmer, with —— tendency. Tin-plates are much about 
the same, from 12s. 6d., with a fairly good demand. Last week 
shipments were large, considering the bad weather, 79,970 tons 
having been dispatched ; good cargoes to Russia and New York. 
Stocks are now at 159,160 boxes. Block tin is advancing, so 
higher prices are tolerably certain. Tin platers have now another 
grievance, and are disputing as to how many sheets should be in a 
box of 19} by l4i.c. Employers claim 120, workmen 117; and it 
is quite likely some mills will be stopped in consequence. Oil 
sizes in good demand. 

In the tin-plate districts a case of importance has been tried at 
Swansea County-court, a tin-plater suing the Morriston Tin-plate 
Works for damages on account of his dismissal. The plea of plain- 
tiff was that there was no iron to go on with ; but this was dis- 
proved, and the manager stated that orders for 12,000 boxes were 
in hand. Judgment was given for the tin-plate company. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


GENERALLY a very moderate trade only was done in the iron 
and steel industries last week, but some branches were less dull 
than before. 

In Silesia, for instance, the rolling mills have been comparatively 
busy, and symptoms of improvement increase ; both dealers and 
speculators show less caution and reserve lately. Just now the 
heavy plate mills are tolerably well occupied on orders for ship- 
building and engineering purposes, and for railway requirements 
a fair demand was likewise reported to be coming forward. 
Export orders in malleable iron have been given out pretty freely 
at the former quotations, In the girder trade demand and con- 
sumption are satisfactory, comparatively speaking ; the present 
quarter’s output has already been disposed of, and prospects for 
the next quarter are fairly good, as numerous inquiries have been 
coming in upon the week. A quiet trade is done in pig iron, local 
demand being very limited, and export orders continue to keep the 
works in regular occupation. At the end of last year, stocks in 
pig iron at the Silesian blast furnace works, though still heavy— 
16,000 t. at some establishments—have yet been much lower than 
in the beginning of 1902, There are at present twenty-three blast 
furnaces in blow in Silesia their make having been for December 
last year 58,562 t , against 58 692 t. in November and 53,148 t. in 
December, 1901. The total output of the Silesian blast furnaces 
last year was 682,219 t., against 640,199 t. in 1901, which shows an 
increase of 42,020t. On the Rheni-h-Westphalian iron market the 
demand for malleable iron has been showing some improvement 
upon the week. Girders have been a trifle less dull, and the occu- 
pation of the sheet mills was more satisfactory than before, but 
heavy plates remain neglected. With regard to rails, both Krupp 
and the Bochumer Verein are reported to have recently received 
orders of some weight for heavy section rails for the lines Ciln- 
Hanover, Cila-Frankfort, Frankfort-Berlin, and Berlin-Hamburg. 
In pig iron little business is done, and the tendency all round is 
want ng in firmness. The following are the latest list quotations 
per ton at works :—Spiegeleisen, M. 66 to 67 ; German Bessemer, 
M. 64 to 65; foundry pig, M. 65 to 66; the same, No. 3, M. 62; 
mild steel, M. 106 to 110. 

The Lorraine-Luxemburg pig iron convention is reported to 
intend a rise of M. 2 p.t. for foundry pig. 

According to the Kélner Volkszeitung foreign manufacturers 
contemplate the building of shops in Germany, America being 
again the first in this case. Several large American sewing 
machine firms have already commenced the building of new shops 
in Germany, but now an American ironfoundry is reported to 
erect a works near Magdeburg, where radiators for central heating 
are to be made, The firm will have a principal place of sale in 
Berlin. 

A Dortmund firm has to build a gasworks in Holland, and as 
malleable iron is sold by German works to Holland at lower prices 
than the inland consumers have to pay here, the Dortmund firm 
has resolved to execute all the construction work in Holland 
instead of at home, and a construction shop is for that purpose 
being built in Holland. The next general meeting of the Union of 
German Engineers is to take place in Diisseldorf on April 19th. 
The German coal trade is progressing satisfactorily, the tone of 
the market being firm throughout, while the prospects for a good 
business in the next few months improve. House coal was in very 
strong demand, and engine fuel is also well inquired for. Foreign 
deliveries in coal from the Ruhr district continue heavy, Belgium 
having been a very good customer lately. Favourable accounts 
are given of the Rhenish-Westphalian coke trade, last year’s out- 
put showing but a slight falling off against 1901. If demand 
remains brisk as it is now, this year’s consumption will be con- 
siderably higher than that of previous year. 

A languid business is done on the Austro-Hungarian iron market, 
prices remaining weak. The endeavours recently made by the 
Austro-Hungarian Railway Minister to induce private railways to 
give out extensive orders for locomotives and wagons have hitherto 
been but partially successful. Only the administration of the South 
railways have, on the 15th inst., agreed to place a large loco- 
motive order. Thirty-one locomotives will be given out, eleven to the 
Wiener-Neustadt, and ten each to Floridsdorf and to the State 
Railway shops. The total cost of the locomotives, which will be 
four different types, are estimated at 2-88 million crowns; the 
delivery of the machines has to take place within the period from 
July, 1903, till end of second quarter in 1904. The South railways 
also intended giving out 50 passenger and about 110 load cars, bnt 
they have not-until now come to an agreement with the shops 
regarding prices. The Bohemian North Railway ordered two loco- 
motives at the Wiener Neustadt locomotive shops, and for the new 
local railways. The same railway company is going to order 
further four locomotives and twenty wagons, but these will be 
granted almost exclusively to Bohemian shops. The Prague Iron 
Company last week has blown in a blast furnace that had been 
damped down for some time, because stocks in pig iron at the said 
works had accumulated to 150,000 qr. 

In all the iron producing districts of France, with the exception 
of the Haute-Marne Department, a falling off in demand is 
reported, and prices are very flat. Coal, however, maintains the 
firm tone of former weeks. 





place in prices, for best malting remains at 19s. to 20s. Second 





There was a healthy trade done on the Belgian iron market last 





week, demand being lively, and quotations inclined to iso, 

Girders and rails are brisk of sale, the former realising higher 

er when forward deliveries are in question, while rail-makers 
nd it impossible to get more than the old price of 110f. per ton. 

For coal and coke a healthy inquiry is coming in on the Belgian 
coal market. Blast furnace coke is sold at 18f. p.t., and best 
sorts fetch 20f. p.t., as before. 

According to Russian papers, negotiations are being carried on 
between five metallurgic works in the Vistula district, concerning 
the forming of a company with a capital of five million roubles. 

Passenger traffic on the German railways yielded M. 36,845,824 
in December last year, or M, 378,554 more than in 1901 ; goods 
traffic yielded M. 92,402,318, or_M. 5,661,872 more than iy 
December, 1901. 

Value of general import to France last year is officially stated 
to have been 4,415,725,000f., against 4,369,194,000f. in 190). 
—— of export was 4,236,918,000f., against 4,012,841,000f, in 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, January 14th, 1903. 

RAILROAD construction requirements are already beginning to 
be presented to railmakers, locomotive and car builders, bridge 
builders, and manufacturers of track supplies. Those who are 
familiar with the actual details of these new requirements said to 
day that large orders will be placed just as soon as the varions 
concerns interested can make the satisfactory arrangements for 
delivery. This is the serious problem to be met. A great deal of 
business is still being held up because of promises made to prior 
intending purchasers to hold capacity in readiness for them to be 
taken up during the month of January. These people are now 
coming forward, and correspondence is in progress concerning the 
acceptance of orders and the manner in which deliveries are to be 
made, Locomotive builders are particularly overcrowded, and the 
greatest trouble will be encountered in supplying this motive- 
power, Car builders are not in much better shape to take care of 
the rush of orders that are seeking acceptance. The manufac- 
turers of track supplies are better able to accommodate their 
customers. Large contracts for ties are about tu be placed, and 
apart from the higher prices that have to be paid for them there is 
no particular difficulty in closing negotiations, A good deal of track- 
building machinery is being purchased with a view to putting it to 
work just as soon as weather conditions make it possible. During 
the past few days the managers of three or four big railroad building 
enterprises have removed the final obstacles through satisfactory 
financial arrangements involving the placing of bonds. The 
financial situation is somewhat easier, but there are still a good 
many enterprises held back because of the impossibility of financ- 
ing them just at this time. Railroad stocks in a general way are 
in good demand, and sales ave restricted because of the impossibility 
of finding sellers. Pennsylvania Railroad Company will probably 
push through its yy without any difficulty in expanding its 
capitalisation to 400,000,000 dols. Permission will soon be given 
for the building of two additional tunnels under North River. 
The estimated outlays in this city for railroad, public and private 
improvements of great magnitude, as now projected, involve the 
expenditure of 324,000,000 dols. All branches of the iron trade are 
in a healthy, vigorous, and most satisfactory condition. Demand 
is battering at the door of supply, and the orders taken are far 
below the quantities of material wanted. Prices are stationary, 
and the assurances are repeated that there will be no advances. 
Plate and structural material continue to be contracted for at 
periods ranging from three to twelve months from date of accept- 
ance of order. Great activity isin sight in the construction of 
tramways to be operated electrically. The supply of steel billets 
is insufficient, but intending buyers are for the time being safe. 
Crop conditions are all favourable. Heavy exports of lumber are 
about to be arranged for at New Orleans by a prominent English- 
man who is now there. They will reach very large proportions, 
and large quantities of lumber will find its way abroad from the 
far North-West. It is not probable that the movement looking to 
the removal of tariff on lumber from Canada will be successful. 
Even should this be done the duty on logs will be increased. 
American consumers of lumber are taking time by the forelock, and 
are either securing or are contracting for enough to see them 
through the current season’s needs. 

Tin has advanced in sympathy with prices abroad. Copper is 
steady, and consumers here are purchasing only from hand to 
mouth, Pig lead is selling at the usual price, 4-124. Active 
preparations are being hurried forwarded in the lead and zinc 
fields of Missouri to very largely increase the productive capacity 
of that section. 








CATALOGUES. 


MATHER AND Piatt, Limited, Manchester.—-Pamphlet of multi- 
polar dynamos. 

EastON AND Co., Limited, Erith.—Catalogue of the Bolton down- 
take superheater. 

BaLpwin Locomotive Works, Philadelphia, U.S.A,—Record of 
recent construction, No. 39. 

SaMUEL DENISON AND Son, Hunslet Foundry, Leeds. ~Pamphlet 
describing the Blake-Denison continuous weigher. 

Morrat’s, Limited, Charterhouse-street, London.—Pamphlet 
describing and setting forth the advantages of the Lucas gas lighting 
system. 

HAsLaM FOUNDRY AND ENGINEERING Company, Limited, Union 

Foundry, Derby.—Abridged catalogue of refrigerating machinery 
on the carbonic anhydride (CO,) system. 
A. anpD Z. Daw, 11, Queen Victoria-street, London. Catalogue 
of rock drilling apparatus. —This book presents the apparatus used 
in rock boring and drilling ina readable form, and is neatly got 
up. 








TRADE AND BUSINESS ANNOUNCEMENTS. 





THE Power Gas Corporation has appointed Mr. W. G. Turnbull, 
of 144, St. Vincent-street, Glasgow, as their agent for Scotland. 
THE United Asbestos Company, Limited, has again been awarded 
the Admiralty contract for asbestos, This is the seventeenth year 
in succession in which the United Asbestos Company has been 
awarded important contracts by the Lords of the ‘Admizalty. 

THe Empire Roller Bearings Company, having obtained very 
satisfactory results with the first ten cars on the Croydon Tram- 
ways fitted with roller bearings, has obtained the contract for 
fitting the additional cars which have been ordered with similar 
roller bearings. 

AN order has recently been placed by the Japanese Government 
for twenty-four tank locomotives with Messrs. Beyer, Peacock and 
Co,, of Gorton, Manchester, after keen competition. Germany, 
it appears, has secured an order for eight only from the same 
Government, which clearly indicates that in spite of the reproach 
brought against English makers they are still to the front. 

Mr. Ropert HamMoNnD intimates that he has admitted into 
rtnership his son, Mr. Robert Whitehead Hammond, Assoc. 
. Inst. C.E., A.M.I.E.E., and that he has also given an interest 
in his business to Mr. John May, Assoc. M. Inst. C.E,, M.L.E.u., 
and to Mr. G. W. Spencer Hawes, M.I.E.E., who have been his 
chief assistants for many years. His business will in future be 








carried on under the style of Robert Hammond and Son, 
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THE PATENT JOURNAL. 
Condensed from Sa Oficial Journal of 


Application for Letters Patent. 


When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics, 


14th January, 1903. 


070. Manuracture of Faprics having Horse-nair 
Wert, E. Goldschmidt, Liverpool. 

v7), Apparatus f.r Caakotsa Rerorts, A. Pfeiffer, 
Liverpool. 

072. IsTRODUCING 





2 Acnvge Oxvazn into AwimaL 
‘aeasisms, J. Thenen, London. 

073. PeTrRow Exrcosioy Motors, EB. Costantine and R. 
Blachon, London, 

v74, Stop Motions for Looms, H. J. Haddan.—(Ao/ 
and Son and K, Raff, Germany.) 

y75. Devices for the Compustion of Furi, H. H. Lake. 
—(J, M, W. Kitchen, United States.) 

976, Pocket Serrroons, L E, A. Casadesus, London. 

o77. Davices for Hotpixe Mosic, R. Chambers, 
London. 

978. Sager Sugars, H. H. Lake.—(W. Borlase, New 
Zealand.) 

079. Manoractore of Sutpuuric Acip, F. Benker, 
London. 

os0. Atumosium AtLoys, J. F. Duke, London. 

981, RatLway Switcu, W. A. P. Cosserat, London. 

982. Mowrnc Macunes, L. M. Jones, C. McLeod, and 
R. H. Verity, London. 

083. Formers for HoLtow G:inpsers, H. Siegwart, 
London, 

os4. Apparatus for Cotrina Beams, H. 
London. 

985. PLaTen Parntine Pressgs, A. Lagerman, London. 


Siegwart, 
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936, LirgevaRD for ELecrric Traamcars, J. R-binson 
and W. C. Picken, London. 

037. Evectric Time Caxcx for Automatic MACHINEs, 
J. 8. Richardson, London. 

oss, Wage. Brakes for Motor Cars, M. H. Smith, 
London. 

989, _ Messencer Seacep Cork, E. J. Reed, Shef- 
field. 

990, Dravceut Exciupsr for J. Booth, 
Accrington. 

ool. Drivesa Crayxs for Cycigs, R. C. Watkins and 
G. 8. Wigmore, London. 

92. A Revovurionary Srgam Moror, F, Athron, 
Thornton Beath, Surrey. 

093. Games Pirayap with Boarp and Pixces, E. L. 
Roberts, St. Leonard’s-on-Sea. 

994. Construction of Wuex.s for Venicres, T. D. 
Stagg, Hull. 

995. Keys for Matrressrs, M. W. Beer, Leeds. 

996. SKID-PREVENTING Sexaco, H. V. Rose, Ports- 
mouth, 

07. ARRANGEMENT for PromoTina Compvustion of 
Fort, T. Jamieson, Glasgow. 

998. SaLF-TWILLING JaCQUabhD Macuings, J. G. Watson, 
Glasgow. 

999, Packixos for Piston-rops, E. Barnes, Hands- 
worth, Staffs. 

1000. Manuracturge of Satta of: Leap, W. Mills, 
London, 
1001. Seat and Desk Stanparps for Scuoois, G D. 
Innes, Manchester. 
1002. SeTTisa ANIMAL 
hampton. 

1003. Wasninc and Dryina Gram, 
Stockton-on-Tees, 

1004. Srex. Tons Howtinc Wmp, W. Hampson, 
Walsall. 

1005. Moror-priven Veuicues, J. G. A. Kitchen and 
L. P. Perkins, Manchester. 

1006. Etgcrric Venice TROLLEY Aros, J. W. Wilkin- 
soa, Manchester. 

1007. Macuing for Cotour Priytine, W. Noakes, 
Scarborough. 

1008. Enoune VaLvE MecuanisMm, L. M. Meyrick-Jones, 
Staverton Court, near Cheltenham. 

1009. FasTeninc SoLe PLatTges under Tramway Ralzs, 
W. Warner, Nottingham. 

1010. Sargety Catca, J. L. Inch, St. Dominick, 
Cornwall. 

1011. Fruterino Apparatus for Liquips, W. Reeves, 


Doors, 


Traps, T. Rigby, Wolver- 
C. Walker, 


elfast. 

1012. Macutne for Testinc Leatwer, J. H. Rigbey, 
Liverpool, 

1018. IntgRNAL Combustion Enoings, F. J. Gillibrand, 
Liverpool. 

1014. Toastrisa AppLiancers, T. W. 8S. Baker, London. 

1015. Mgasurg Enciosepin WALKING Stick, W. Russell, 
London. 

1016. Mup-evuarp for Motor Veuicies, W. Morgan, 
Coventry. 

1017. Seat CrgeaxEr, W. N. Taylor, Ben Rhydding, 
near Leeds. 


1018. Makoxe ARtiviciaL Firg-Licuters, W. B. 
Hartridge, London. 

1019. Maxine StergotyrPe Mert, G. A. W. Stavenow, 
Birmingham. 


1020. PonTaBLe CaRD-PLAYING TaBLE, J. Primrose, 


London. 

1021. Wispinc Macuines, W. and C. W. Lancaster, 
Manchester. 

1022, Picker for Weavina Looms, W. and C. W. Lan- 
caster, Manchester. 

1023. Reprasentinc Music, 8. W. Thackeray, 

ndon, 

1024. Propgiiers for Saips, R. Wilcox, London. 

1025. Wravine Fasrics, D. Blair, W. Smith, and G. 
Cleland, Darvel, Ayrshire. 

1026. Cuain Lever for YARN Beams, P. Ivers, Moses 
Gate, near Bolton. 

1027. Wire-weavine Macuing, J. Hall and H. R. 
Gregory, Edmonton. 

1028. Process for the Precipitation of Gotp from 
its Cyanipr So.utions, W. and G. Platner, London. 

1029. Stoprgrine Borrizs, T. Cloke, London. 

1030. Wraprsr, J. Millerd, London. 

1031. PRopgLuinc AgRIAL Bauioons, A. H. P. Blunt, 


mdon. 
1032. Raxostats, G. H. bg: oe London. 
1038. Erecrric Motors, G. H. Whittingham, London. 
1034, AtracuMENT for UmBrevias, H. P. Ferroussat, 
London. 
1035. Moutprnec Macuinegs, J. A. Field, London. 
1086. FIRE-EXTINGUISHING Apparatus, J. W. Fielder 
and F, B. Hill, London. 
1087. Tickat Puncugs, W. Weber, London. 
1038. Manuracturg of Lapis’ Cotiars, C. B. Weeks, 
London. 
1039. Raprators for Wave Ts.xcrapny, J. A. 
Fleming, London. 
1040. Incanpescent Exactric Lamps, E. Schattner, 
London. 
= Leveracg, H. F. Rutty and W. R. West, Ilford, 
S8eX, 


1042. Macuing for PotisHinc Guass, O. Imray.—( The 
St. Louis Plate Glass Company, United States.) 

1043. ENVELOPE- FOLDING MacHing, B. Pahlitzsch, 
London, 

ee Pacvonmasion of Sawer Air, J. Stewart, 


on, 
1045. Papgr-HaNaina Macutng, C. Holmes, Kingston- 
on-Thames. 
1046. Maxine Swexrts, G. W., F., and A. Barratt and 
J. B, Stennett, London. 
1047. Door for Steritiser, J. Brucker, London. 
= Device for StoprrRinc RecepraciEs, F. Ginet, 


verpool, 
1049. Manuracture of ApHEsives, H. Arledter, 


pavenpeds 
1050, INcrEAsING DRavont for VsHICLEs, P, Van 
Gelder, Liverpool, 





1051. Corn-rrggep Apparatur, C. Dickerson and J. W. 
North, London, 

1052. VaLves for Pagumatic Hammers, J. E. Howard, 
London. 

1053. Ex*ractine Moisture from Air, A. 8. Haslam, 
London, 

1054. Fuse Prttar-soxes, Callender’s Cable and Con- 
struction Company, Limited, and J. C. A. Ward, 
London. 

1055. Goveryisc Gear for Pressure Enoives, Davy 
Brvthers, Limited, and E. Crowe, London. 

1056. RatLway Traock Hanp Laver Brakes, E. J. Hill, 
London. 

1057. Tat me-preces for ELEcTRIcAL Switcuss, E. A. 
Carolan —(The General Electric Company, United 
States.) 

1058. Evxcrric Sw. tongs, E. A. Carolan.—(The General 
Electric Company, United States ) 

1069. Haxoxrs for Overugap Exgcrric Conpuctors, 
= A. + eager General Blectric Company, United 

tates 

1060. Evecrric Fuses, E. A. Carolan.—(The General 
Electric Company, United States ) 

1061. Maxtxo Curps f.r Execrric Swircuss, E. A. 
Carolan.—(The Gcneral Electrie Company, United 
States ) 

1062. Exvecrric Arc Lamp?, E. A. Carolan.—(7The 
General Electric Company, United States ) 


10638. Puewsr TaansMiTTING MecuaNismM, E. A. 
Carolan.—(The General Electric Company, United 
States.) 


1064, ELxcrric Swircuss, E. A. Carolan.—(The General 
Electric Company, United States ) 

1065, Exvecrric Covupiixcs, E. A. Carolan.—(The 
General Electric Company, United States.) 

1066. Comsinep Ecxctric Switcues, BE. A. Carolan.— 
(The General Electric Company, United States.) 

1067. ELECTRICAL MEASURING INesTRUMENTS, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

1068. GENERATING ALTERNATING ELECTRIC CURRENT, 

A. Carolan.—(The General Electric Company, 
United States.) 

1069. Evxcraic Ramways, E. A. Carolan.—(7iie 

General Electric Company, United States ) 

1070. Ecxcrric Arc Lamps, O. Efrém and R, Schwarz, 

mdon, 

1071. Inkxstanp, A. B. Cruickshank, London. 

1072. Cong Bars, W. D. Ross, London. 

1073, Puriryinc Bexer Wort, E. Hoffmann, London. 

1074. Evrecrric Generators, C. R. and C. G. Garrard, 
London. 

1075. Pumps, W. B. Haigh and Co., Limited, and B. 
Shore, London. 

1076. Separation of CoLLorpaL Matrer from S@LuTioy, 
W. B. Hardy, London. 

1077. Couptincs for Extxcrric Wires, A. J. Boult.— 
(W. Hofmann, Germany.) 

1078. VaRiaBLe-THROW Devices, W. Chapman and 
The Warfield Company, Limited, London. 

1079. Feep-water Supp.y of Steam Generators, W. 
Chapman and The Warfield Company, Limited, 
London. 

1080. Srgam Esorngs, W. Chapman and The Warficld 
Company, Limited, London. 

1081. Moror VeHicixs, R. Williams and W. C. Hollo- 
way, London. 

1082. CirncuLaR Kwirtixc Macutygs, G. Blackburn 
and Sons, Limited, and A. Lee, London. 

1083. Coritars for Horses, RK. Giick and F. H. 
Spengler, London. 

1084. Winpow Sasuer, H. H. Frettyman, London. 

1085. Presszs for Manuractore of Fugt Batts, A, A. 
Robert, London. 

1086. : * laaaleaiaal Veurcigs, J. E. Thornycroft, 
London. 

1087. Distrisorine Sewace, J. B. Alliott and W. D. 
Scott-Moncrieff, London. 

1088. Positive ELectropgs for SkconpaRy BaTTERIEs, 
C. Roderbourg, London. 

1089. Appiiancye for Sxatine, E. and G. L. Shaw, 


on. 

1090. Process of GengRaTinc Water Gas, F. Clauss, 
London. 

1091. Process of Gexeratinc Water Gas, F. Clauss, 
London. 

1092. ELecrro-macnetic Apparatus, L. L. Guedon, 
London. 

1093. OpgRaTING PHonooraPHs and CINEMATOGRAPHS, 
H. H. Lake.—({La Société L. Gavmont et Compagnie, 
France.) 

1094. PNEUMATIC 
Gallien, London. 

1095. Execrric Licutinc Systems, J. F. McElroy, 
London. 


Tires for VeHicLeE WHEELS, V. 
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1096. Rop Hotpgrs for MANTEL-SHELVEs, J. C. Ruck, 
London. 

1097. MoToR-PROPELLED RoaD VEHICLEs, C. R. Boswell, 
Dartford, Kent. 

1098. Tatc Hortpers for O1~ Lamps, 8. Solomons, 
Havant, Hants. 

1099. Daivinc Bevts for Motor Cars, A. H. B. Sharpe, 
Lincoln. 

1100. CiutcH Mxrcuanism, W. L. Wills and J. Evans, 
Birminghain. 

1101. Friction Ciutcues, R. J. Clapham and Morris, 
Limited.—(A. Pearson, Transvaal.) 

1102. Ourpoor Seats, F. A. and F, Allen, and J. E. 
Wilson, Manchester. 

1103. Sarety Apparatus for Lirrs, A. L. W. Ward 
and G. Thompson, Manchester. 

1104, AgrraL Macuinus, H. S. Booth, Manchester. 

1105. H&RMETICALLY-SEALED Boxes, A. Lovell, Kings- 
wood, Gloucestershire. 

1106. Maratuic Tusre, C. T. B. Sangster and R. O. 
Cowan, Birmingham. 

1107. Instrument for Typewriters’ Usg, C. J. Hoid- 
ship, Birmingham. 

1108. BepsTgaps, Hoskins and Sewell, Limited, and 
J. H. Smith, Birmingham. 

1109, DetacnaBLe Piate ani Disn Warmer, E. Lewis, 
London. 

1110. Means for Attacuina Burxps to Roiiers, E. 
Gee, Halifax. 

1111. Non-stippine Fisrovs Rupesr, W. H. Jackson, 
Halifax. 

1112. Construction of Cammngy Cow.s, W. Anderson, 
Glasgow. 

1118. TransmittiIne Powsr, J. Sime.—(R. Buchan, 


Victoria.) 

1114. Piant Por Sranps, R. Sharples and T. Bradley, 
Halifax. 

1115. Rattway Foa Ber.t, J. Davis, Stourport, 
Worcestershire. 


1116. Dryixe Cy.tinpers, 8S. Milne, Manchester. 

1117. Toorn Nerve CanaL Dritt, J. M. C. Jacobs, 
London. 

1118. F)xtve Lapres’ Hats, M. Gordon, Haddenham, 
Buckinghamshire. 

1119. Automatic Biinp Corp Hotpsr, L. B. Mundin, 
Northampton. 

1120, Printinc Macutxgs, W. H. Dawson and J. Stott, 
London. 

1121. Cautkrye Rivas for Borter Fivgs, F. E. Mus- 
grave, London. 

1122. Friction Gear for Motor Cars, E. Bergmann, 
Birmingham. 

1123. Hatr-pirpg CHaNNngL Jvurction, J. Jackson, 
London. 

1124, Steam Tus sings, G. Westinghouse, London. 

1125. CaNDLE-GREASE GuaRDs, E. A. Gray, London. 

1126. Boor for Mororina, H. Attneave, London. 

1127. Foipine Caarrs, C. Sears, London. 

1128. Burrows, A. Lonsdale, Colne, Lancs. 

1129. Paoroarapuic Fitms, A. Edwards, London. 

1180. Drop-pown BREECH-LOADING Guns, L. B. Taylor. 
—(A. BE. Lard, United States.) 

1181, Corron Gins, W. R. Smith, London. 

1182. Corp-orips, H. L. Dixon, London. 

1183. Locks, J. G. de Castro, jun., London. 

1184. Securing of ArtTiFicIAL Harr, 8. Lichtenfeld, 
London, 


1135. LwrgrwaL Compustion Exauves, 8. L. Morgan, 
London. 
1136. -cpmeuame ADVERTISEMENTS, A. W. Tooley, 


London. 

1137. Mountine Macuines, H. H. Lake.—(W. J. White, 
United States ) 

1188. Avromatic Gowns, A. T. Dawson and L, Silver- 
man, London. 

1189. Arr Cusnions, A. Pulbrook, London. 

1140. Utiuisation of Liguip Hyprocarnsons, K. Muir, 
London. 

1141, Skawers f.r Pagservine the Suape of Meat, W. 
V. Ryde, London. 

1142, Pygumatic Sanitary Respirator, A. Pollard, 
London. 

1143. Lerrar Fixes, A. J. Elliott, London. 

1144. Tetecrarn Keys, G. L. Hegan, London. 

1145. Tippinae Cowts fcr Corss, C. C. Jechumsen, 
London. 

1146 P.stons fir Exoings, O. Imray.—(J. Schmidt, 
Sweden ) 

1147. Opgninc Paper Baa?, H. R. Thcrnton, Clifton- 
ville, Marg-te. 

1148, Stoprars for Borer Tcses, H. T. Mason, 
London. 

1149. Buank Ax mum:tion, A. T. Dawson and L. Silver- 
man, London. 

1150. DispLay Boxzs, B. Budweiser, London. 

1151, AlR-PREsSUKE BrakE-~, W. Hildebrand, London. 

1152. Weavine Looms, C. M. Hansen, C. V. Muller, 
ard J. C. E. Carlsson, London. 

1153. CrgzaninG AppLiance, H. Cutts, London. 

1154. InrLators fur Prgumat.c Tires, Dover, Limited, 
and H. W. Dover, London. 

1155. Manuracturge of Exxecrric Capies, W. T. 

Henley’s Telegraph Works, Limited, and J. H. W. 
Pfiffner, London. 

1156. Baka+T-wHEeELs of BooT-FinIsHING MacHINEs, G. 
H. Catt, London. 

1157. Exxcrric Iosrrion Apparatus, W. C. Head, 

ndon. 

1158. Canpuretrer, P. Pascaud, London. 

1159. CosmuTic Supstances, E. Langheld, London. 

1160. Srgam Traps, C. H. Berry, London. 

1161. Wark Games and Apparatus, B. B. Hill, 
London. 

1162. Yann Macuivegs, H. B. Arundel and J. Higgin- 
sop, jun., London. 

1163. startTiInG Expiosion Motors, T. lhornycroft, 
London. 

1164. VentILaTors, T. Utley, London. 


1165. Separators for CrausHep Orgs, E. Wright, 
London. 
1166. Fire - &xTINGUISHING ApPpaRAtTUs, W. Graaff, 


London. 

1167. IaniTIon Davicss, H. B. Graham and A. P. Marks, 
London. 

1168. Exercisinc AppaFatts, B. Nichols and P. Bay- 
man, London. 

1169. Rai Jorts. F. Scherrer, London. 


1170. Feepinc Parixtinc Mrcuanism, W. Rose, 
London. 

1171. TeLerHong Appiiaxces, C. 8. F. Mellor, 
London. 

1172. Drptay Boarp for ApvERTIsING, W. D. Ross, 
London. 

1173 Margeriais fir ApratinGc, &c., R. Gardner, 
London. 

1174 Matertais for Asprapino, &c., R. Gardner, 
London. 


1175. PreoERVING PERI: HABLE ALTICLES, C. Beale, 
London. 
1176. Lirts, V. Jetley, London. 


1177. TseT»nG Exsecrrican Msrers, W. Corin, 
London. 

1178. Te_ecrapu Systems, A. J. Boult.—(Z. K. Gruhn, 
Germany.) 


1179. Raitway Sicwatirne, J. P. O'Donnell and E. C. 
Irving, London. 
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1180. VesxTiLation of TunyELs, B. H. Thwaite, 
London. 

118}. CaLexpar, W. N. Dawson, Dublin. 

1182. Apparatus for Puniryrne Gasgs, H. Boyd, 
Glasgow. 

1183. Batrerizs, E. Bailey and J. C. Nicholson, 
Leeds. 

1184. TALKING MacaiInE INSTRUMENT, G. A. Thornhill, 
Ripley, near Derby. 

1185. Torninc Leaves of Mvsic, A. H. Kendrick, 
Birmingham. 

1186. Possine Sticks, J. W. Thompson, Crook, R.8.O., 
Co. Durham. 

1187. Lusricators, A. F. Cole, Birmingham. 

1188. Inpicator for SHowING PRESENCE of PERSONS, 
M. McCann, Liverpool. 

1189. Pomps, J. T. Jennings and Thwaites Bros., 
Limited, Bradford. 

1190. Srrincep Musicat Instruments, W. Lowe, 
Birmingham. 

1191. Direct Twix BaLi-BEARING TROLLEY, E. Weavers, 
Diss, Norfol 

1192. ExpLosion Motors, J. H. Bishop and G. W. 
Turner, Cheltenham, Glos. 

1193. Mataop of Drivinc Borsin Saarts, J. Barbour, 
Halifax. 

1194. Fitter Presses, T. Willett, Manchester. 

1195. Fry-catcuErs, H. 8. Rowton, Manchester. 

1196. VENTILATING Devicge, J. P. Milbourne, 
chester. 

1197. Securinc Covers of VgssEts, V. W. Clarke, Bir- 
mingham. 

1198. Buxton Prorecror, M. Barnard, Cambridge. 

1199. Dress Cuirs, T. Morton, Birmingham. 

1200. ACETYLENE GENERATORS, T. P. Jones, Lianelly, 
Carmarthenshire, 

1201. Sponce Hotpger and Drysr, P. T. Stewart, 
Belfast. 

1202. Maxine Furniture Castors, 8. Timings, Bir- 
min, 

1203. 
ha 


m, 

1204. Sewinc Macuiyges, J. K. Macdonald.—(The 
Singer Manufacturing Company, United States.) 

1205. Motors, T. Elcoate, Gateshead-on-Tyne. 

1206. Tooru-BRrusH, G. Brown, Glasgow. 

1207. Sprxe Potiers, W. Scott, Glasgow. 

1208. Motive Power Enorngs, W. R Haney, Glasgow. 

1209. Heatrna Apparatus for Hovszs, J. F. Riding, 
Manchester. 

1210. Motor Cyctx Switcs, J. M. Utley, Rotherham, 
Y 


Man- 


ig. 
Caziyet Drop Hanpxes, 8S, Timings, Birming- 


orks. 
1211. Am Vatves for Arr CusHions, E. Behnisch, 
mdon. 
1212, AIR-REGULATING Device for Motors, L. Zeidler, 
on. 
1218, Nut Crackers, A. Wickstrom, London. 
1214. Wage Tires, T. Perkes, London. 
1215. OpgRaTiNG VEHICLE Braxkgs, H. 8. Frampton, 
London. 
1216. Pweumatic Tires, W. Clifford, London. 
1217. PREVENTING VEHICLEs Saipp1n¢, H. O. Tahourdin, 
London. 
1218. Courtine for Motor CHancE-sPEFDs, H. Crouan, 
London. 
1219. CarnsurETTER, H. Crouan, London. 
1220. Percussion Fosgs, A. Reichwald.—(F. Krupp, 
Germany.) 
1221. Domestic G. Banks, 


London. 

1222. Fixine Tires on WuHExE1s, F. L. A. Anderheggen, 

ndon. 

1223, Pwecmatic Tires, 8. Fox, Leeds. 

1224, Latuss, A. J. Boult.—(Milwaukee Machine Tool 
Company, United States.) 

1225. Gas Jer LieuTinc Appiiance, J. Watson, 
Halifax. 

1226. Gear WueeE ts, A. L. Shepard, London. 

1227. Fastentnc Lamps in Sockets, A. Landsberger, 
London. 

1228. Prrcu Cuarns, F. Ley, London. 

1229, PLaster Banpacss, C. Fuhrhans, Liverpool. 


Hgatinc APPARATUS, 








1230. Sarery Devices for Tratns, J. Augros, Liver- 
pool. 
1281. Maxtse State Compositioy, R. M[lemann, 


on. : 
1282. Sewinc Macuryes, J. Cave and Sons, Limited, 
and M. T. Denne, London. 
1233. TgtzGraPH AppaRatTcs, J. A. L. Deariove, 
London. 
1234. IncanpesceNT Gas Lamp Burners, M. Graetz, 


on. 
1235. Maxina Rep Lakes, C. D. Abel.—(Actien-Gesell- 
schaft fiir Anilin-Fabrikation, Germany.) 
1226. Traompoxzs, E. E. Stuart and C. Grinsted, 
ndon. 
1237. Wagxts for Preumatic Tiegs, R. Kronenberg, 


ndon. 
1238. Process for Puriryinc Giyczring, EF. A. Barbet, 
mdon. 
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1239. TeLerHone and Firg Atarm, A. C. Brown, 
London. 

1240. Batt Castors, D. Mcl. Shaw, Manchester. 

1241. CicarutTe Box, F. A. Coles and W. Fryer, 
Birmingham. 

1242. Srirreners for Sarrt Froyts, R. Williams, 


London. 
1243. Grates for Consuminc Smoxg, T. W. Smith, 


mdon. 

1244. Pourgr for Teapot Sprouts, W. J. Houlgate, 
Fleetwood, Lancs. 

1245. Lock Bout for Loosg Lip of Box, J. F. Bawn, 
Bristol. 

1246. Lames, R. J. Clapham and Morris, Limited, and 
J. Peers, Manchester. 

1247. Saotrizs, C. and W. Smith and J. Hodkinson, 
Manchester. 

1248. SuuiT.e Boxes of Looms, C. W. Lancaster, 


Manchester. 

1249. Biock for Froormsc Purrosgs, W. Redfern, 
Glamorgan. 

1250. Duvice for Fastenine Stups, F. Love, jun., 


Glasgow. 

1251. Corr Arscstsrs, J. Sankey, Birmingham. 

1252. SHorrite Cusck and Picker Burrar, W. 8. 
Hirst, J. Lock, and H. Brierley, Battey. 

1258. Lock, G. Gunner, London. 

1254. Hinoxp Joints of CaskMENTS, W. Marshall, Bir- 
mipgham. 

1255. Exvectric TroLtey Sranparps, R. H. Rains, 
Bolton. 

1256. Provons, A. Rogozdn, Glasgow. 

1257. ATracHinG SyPHon HEapDs to Bort.ss, J. Dunbar, 
Edinburgh. 

1258. VEHICLE StippeR and Carrigr, A. Jodson, 
Llandudno. 

1259. E.ecrric Motors, H. T. Logan, London. 

1260. Fitters, G. F. Sturgess, Leicester. 

1261. Burrers, R. Blackburn, Accrington, Lancs. 

1262. Press-copyine Macuin#s, H. Maurer, London. 

1263. DrILLisc Macuixs, E. T. Towgood, London. 

12€4. InreRNAL ComBusTION Enouings, C. C. Riotte and 
C. R. Radcliffe, Birmingham. 

1265. PHotroGrapHic Cameras, A. C. Smith, London. 

1266. CUTLERY-GRINDING Macuing, B. C. Hemming, 
London. 

1267. Carn Brake Mecuanism, J. Shelton, London. 

1268. MgTEoROLOGICAL INsTRUMENTS, A. Prior.—(W. 
Marsh, Natal.) 

1269. Stzam Pistons, A. Dodd, jun., Birmingham, 

1270. E.ecrric SwitcueEs, A. 8. Moore, London. 

1271. Liquip For. Burners, T. Collier, London. 

1272. Cutrine Ciotaine, H. Hoesen, London. 

1278. Coppsrs for BorLine Linen, H. Achilles, London. 

1274. Savery Va.tve, J. Kuhn, London. 

1275. VARIABLE-SPEED GzaRiInc, E. P. Dawson, 
Kingston-on-Thames. 

1276. Heat Recuuator for Gas, W. R. Clark, London. 

1277. WeatHsrR Srrips, W. Steger, London. 

1278. AtracumMents for Traction Esorvgs, D. W. 
Combs, London. 

1279. Cizaninc Graty, C. Haggenmacher aud G. 
Voll, London. 

1280. Rotary Morors, P. Lecomte and L. F. Mizzi, 
London. 

1281. Inter Vatves for Mctors, J. H. W. Fitzgerald, 

mdon. 

1282. Tires for Venicizs, J. H. W. Fitzgerald, 
London. 

1283. Inpccinc Dravcsr in Carmygys, W. F. P. 
Taylor and R. V. Notley, London. 

1284. ManuracturE of Tire Covers, F. 8. Ornsiien, 
London. 

1235. Means for SHapinc Trre Covers, F. 8. Ornstien, 
London. 

1286. Cu1Tine Strips of Marrriat, 8. Kops, London. 

1287. Wrspow CLeayer, G. L. T. Denniss, Folkestone. 

1288. InTERNAL ComBusTION Encrngs, A. G. Melhuish, 
London. 

1289. Coystruction of Borigr, J. P. Tanner, London. 

1290. Rousinc Brewers’ Wort during FERMENTATION, 
C. H. Jolliffe, London. 

1291. Bicycigs, J. Gruber and A. Prehlik, London. 

1292. Hanp-saas, 8. Wolff, London. 

1293. MgasuREMENT of MaGwutic InpuctTion, W. H. 
F. Murdoch, London. 

1294. Rorary Enorvgs, E. F. Pickett, Erie, Co. New 
York. 

1295. Rartway Worxine Systems, D. M. Daboo, 
Bombay, India. 

1296. Maxine Watts, H. H. Lake.—(J/. T. O'Brien, 
United States ) 

1297. Marine Enornzs, F. W. Golby.—(F. M. Wright, 
United States.) 

1298. Apparatus for Evaporatine Liguins, G. Stade, 
Liverpool. 

1299. ELzcrric Sarety AppLiances, W. H. Stewart, 
Liverpool. 

1300. Gurpgs for AcruaTise Wrrs of Braxgs, C. H. 
Bright and The Premier Cycle Company, Limited, 
London. 

VARIABLE-SPEED GEARING, W. 
London. 

1302. Bots, L. Seeger, London. 

1303, Packxrye Hats, G. Glaister, London. 

1304. Preventinc Rai.way Couuisions, G. Schreiber, 
London. 

1305. Drivine SprnDiEs of Sprsntnc Macutngs, W. Seel, 

ndon. 

1308. Process for Makino M1ILk Powner, R. W. James. 
—(The Casein Company, United States.) 

1307. Dress or Skirt Suspznpers, L. Esslinger, 
London. 

1308. Enxotyes, J. Willoughby and G. W. Bayley, 
London. 

1309. SEPARATING MingRaL Sunstances, C. Kendall, 
London. 

1310. BryocuaR Gtasses, J. Stuart and G. Jochumsen, 


N. Dumaresq, 


ndon. 

1311. Motor Car Frames, A. J. Boult.—(Société des 
Voitures Automobiles des Etablissements Decauville 
Ainé, France.) 

1312. Powper for ExtrncuisHine Firg, B. Vorwerk, 
London. 

1313. PowpER SpRINKLER, B. Vorwerk, London, 

1314, Srgam Tursives, J. Stumpf, London. 

1315. Or Enorvgs, R. 8. Lovelace, London. 
1316. Comptnep Spapg and Pickaxs, A. Laerberg and 
C. Prangemeier, Berlin. 
1317. Mgasurine LiQuIDs, 
Prangemeier, Berlin. 

1318. ComprseD ForK and Rake, A. Laerberg and C. 
Prangemeier, Berlin. 

1319. Mreaxs for ApvERTIsING, A. Doctor, Hanover, 
Germany. 

1820. Powrr - TRANSMITTING Apparatus, L. J. le 
Pontois, Lundon. 


A. Laerberg and C. 


1821. Locks for Mrvers’ Sarety Lamps; P. Wolf, 
London. ‘ee 
1322. Grispina Macuines, O. Imray.—(Vereinigte 


Schmirgel und Maschinenfabriken A.-G. vormals 
Oppenheim and Co. and Schlesinger and Co., Germany. 

1823. PROJECTILE sks, H. W. W. Barlow and W 
Charlesworth, London, 
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1{24. Exgcrric Arc Lamps, O, Kohn and M. Abt, 
London. 

13 5. Separation of Fatry Marrers, L. E. Barbe, 
London. 

1826. PHENYLGLYCINE-ORTHO-CARBOXYLIC Acip, O. 
Imray.—({Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

3827. Dygsturrs, O. Imray. — (Farbwerke 
Meister, Lucius, and Briining, Germany ) 
1828. Mancangse Sreze: Wuerts, ¥F. H. Loring 

London. 


vormals 


1829. Butxueap Doors, A. Risk, London. 

1830. Courtine Macutugs. T. W. Graham, London. 

1881. Locx-nuts, P. J. Rafferty, London. 

1882. Srrercarna Boor Sores, G. C. Marks.—(C. 2. 
Johnston and G. A. Fuller, United States ) 

1333. Meat Cuoppsrs, R. Dettmer, London. 

1234. Rar Jornts, J. E. Jones, London. 

1535. Portrymse Fiurps, G. C. Marks.—(C. M. Chap- 
man, United States ) 

1386. Fiurertrne Apparatus, G. C. Marks.—(C. M. 
Chopman, United States.) 


20th January, 1903. 


1387. Frowrer Howpers, G. Woolliscroft and H. Gar- 
land, West Kirby, Cheshire. 

1838. Top Iron Macuines, T. Gardner, Freston. 

1889 _Hanernc Damp-weL_t Trays for Orricss, P. E. 
Trainer, Gorton, Lancs. 

1340. TyYPzwrRiTER TABULATING 
Alexander, London. 

134. Batancrne Recrprocatinc Exorngs, J. Perry, 
London. 

1342. Cammney-pors, J. J. Cresswell, Grimsbj. 

1343. Pistons, E. Berry, Leeds. 

= Automatic Wricuine Macuings, J. Brian, 
vel 

1345. 
Liv 

1346. Umprecia Hoipess, E. A. Hart, Norwich. 

1347. Meratuic Caan or Lixk Work, W. C. Spittle, 
Birmingham. 

1848. Sku Rucs, J. W. Ward, Manchester. 

1349. Bur~prsc Founpations, W. Malam and H. C. B. 
Ainsworth, Manchester. 

1350. Loom SuvTrie-cHanorse Mortons, R., J. H., 
and O. 8. Hall, Manchester. 

1851. Brooce Fastenixas, W. Fitter, Birmingham. 

1352. Cooker, J. Birch, Manchester. 

— CarpDBOARD Foipinc Boxsgs, G. Black, Edin- 

urgh. 

1354. Recutatine Liquip Fust Surety, G. H. Halley, 
Glasgow. 

1855. Wiyvows, D. G. Ednie, Edinburgh. 

1356. Pacxinc Rives for Pistons, W. M. Fletcher, 
Liverpool. 

1357. Maxive LeatHerR Scusstirutes, J. H. Rigbey, 
Fiverpocl. 

1358. CoupLrnes or Ustoys for Hoss, C. D. Magirus, 


APPLIANCE, W. 


L. 
a and Borrtrsc Macnings, D. Cuff, 


mdon. 
1359 Sea Fispine, J. H. Irvin.—(@. D. Irvin, South 
Africa.) 
1860. Scpportirxc Eave:-Troveus, P. R. J. Willis.— 
(B. D. Greeley, United States.) 
1861. SiretcHEeRS fur Boots, M. J. H. Duntachie, 


Glasgow. 

1362. Tarer- pezp Gear Mecuanism, E. Evans, Not- 
tingham. 

1363. Venxtraw Buixps, R. Rronghtor, Manchester. 

1364 Sream Generators, W. H. Vernon and H. Fal- 
shaw, Bradford. 

1865. Sarrt, E E Barman, Southsea. Hants. 

1366. Wrencues, O. P. Case and T. Y. Vincent, Glas- 


gow. 

1867. RarLway Wacon Brake, A. Ruxton and W. G. 
Moreton, Sheffield. 

1868. Towine Pianos, H. D. FitzPatrick.—(/. B. Rosen- 
crantz and R H. Lanyon, United States ) 

1369. The Trump Maker, R. V. Burt, Devonport. 

1870. Dry Seats, 8. Foxon. Sheffield. 

1371. Street Sweeper and Cotiecror, J. T. Whittome, 
Tavistock. 

1372. Satine Jars for PRESERVING ARTICLES, G. Lees, 
London. 

1873. Rotary Exorvegs, G. McG. Bate. Belfast. 

1374. CrxpgR-siFTINc AppaRatos, G. P. Mumford, Bir- 


mingham. 

1375. ~1nG Liquips, A. E. Brayshay and F. W. B. 
Lehmann, London. 

1876. Orcan Manvat, J. J. H. Caley, Lincoln. 

1377. Iexrrion Apparatus of ExpLosion Escrvgs, W. 
R. Hughes, Cheltenham. 

1378. Se_F-cLEaNING Scerey, J. Shackcloth, Cains- 
cross, near Stroud. Gloucestershire. 

1379. ExvevaTtor for Lerrer-Boxes, F. M. Fabry, 


bay 
1880. Toornzp GeaRrine, G C. Freeman, London. 
1381. Cicarette Casgs, B. Dukes —(L. F. Brenner and 
Co., Germany ) 
1382. Protgectine the Heap and Neck, W. A. Vincent, 


London. 

1383. Cycies, F. B. Morris, London. 

1384. Kriws or Ovens. G. J. Chambers and The Fulham 
Pottery and Cheavin Filter Company, Limited, 
London. 

1285. Fivrascs for Wrspow Buixps, H. J. Milnard, 

vesham. 


E > 

1386. Macurse for Sizoxe Street, W. U. “ackson, 
London. 

1387. Ispoor Game of Foorsatt, W. Hutchison, 

mdor. 

1388. Skewers, 8S. Webb, London. 

1389. Resgrvorrs of O:t and like Lamps, W. Tricey, 
London, 

1390. Bastine Megat. E. Schreiber, London. 

1391. Fans, M. Fitz-Gerald, London. 

1392. DiscHaRoine PreJectILes, J. Salt and J. Bright- 
more. London. 

1393. CotLapsIBLE Dravucat Screen, J. A. Stevens, 
London. 

1394 Trumpits of GramopHoxes, &c., R. G. East, 


on. 
13¥5.. Davetoprne Puotocrapus, A. W. Southey, 


mdon. 

1396. Devices for Carponatine, G. C. Wiedenmayer, 
London. 

1397. ConpENsING Apparatus, C. W. Stanton London. 

1398. RerricgraToR ViHicLes, H. H. Lake.—{7. J. 
Clinton, United States.) 

1399. Macuoyery for Curtine and Foiprne Papzr, H. 
H. Lake.--(C. B. Cottrell and Sons Company, United 
States.) 

14)0. Cors-opgraTED Macuiygs, W. O. Green and G. 
Glover and Co., Limited, London. 

1401. Cotivators, J. Jonas, London. 

1402 Tramway Rarts, & , J. B. Willis, London. 

1403. Loosgntsc Laces cf Boots, J. S. and J. Bell, 
London. 

1404. Portianp Cement, B. J. B. Mills.—(7. A. Edison, 
Onited States.) 

1405. Dorrers for Sprvntxc Frames, D. E. Carey, 
London. 

1406. Pweumatic Toots, H. BH. Lake.—(Hueseler- 
Ingersoll Pneumatic Tool Company, United States.) 
i407. moLTt-cotorR Printinc Mxrcuanism, M. 

Rudometoff, London. 

1408. TagnmomeEters, G. Le boyer, London. 

1499. - Pianorortes, W. Bieger and W. Rudolph, 
London. 

1410. Miyge Exasrtrxa Apparacts, N. P. Hill and J. 
R. Chamberlin, London. 

1411. Remova of Dost, W. H. Wheatley.—(F. Billet, 
France.) 

1412.. NatLt_ess Horstsuor, K. J. Murchison, London. 

1413. MeTaLiic Povgs, F. Reissner. Londen. 

1414, Instructive Toy, J. Brook, London. 

1415, Manvuractcre of Sweermeats, E. W. Barratt, 
London. 

1416. Evecrric Lamps for Mrivgrs, H. G. Prested, 


mdon. 
1417. Anmaturgs of Etectric Macuiner, F. E. Elmore, 
London. 
1418. Warcues, F. Faller, London. 





1419. Srezrtna Motor Cars, J. Budge, A E. Harris, 
and The Velox Motor Company. Limited, London. 
1420. Psygumatic Tings for B:crcies, C. Miller, 
London. 

1421. Transmssion Gear for Motor Cars, J. Pullman, 
London. 

1422. Sounpinc Post Piatss for Pianos, E. Hilger, 

ndon. 

14°83. Roor:, R. Grimm, T ondon. 

1424 St prorts fr Gas Marr gs, J. E. Bousficld.—(S. 
Falk. Germany.) 

1425. ReatLatina Gas Borngrs, J. E. Bousfield.—(S 
Falk, Germany ) 

1426. Pneumatic Tires, G. L. Lloyd-Beach, &t. 
I eonards-on-Sea. 

1427. Sarery Devices fur ELtvators, R. C. Smith, 

mdon. 

1428, Frruentine L-quors, J. Schneible, London, 

1429. Removinc Dusty Dgposms, G. Shenton, 
London. 

1430. Speep Gear, G. Wilton, London. 

1431. Pies Jomts, J. M_ Otter, London. 

1482. Trotieys, H. J. Haddan —(The Pneumatic Rail- 
way Equipment Company. United States.) 

1483. Looms, F. ¥ tichtler, London. 

1434. Heatineand VeytTiLaTINe Systems, J. O. Randall, 
London. 

1485. Trres, W. C. Lilly, London. 

1436. ProvectiLx for SportTixe Purposgs, J. G Schridel, 
London. 

1487. Friction Ciutcugs and Brakes, M. M. Smith, 
London. 

1438. TricHRoMaTIC PHotocrapHy, E. 8. Shepherd, 


ondon. 
1489. Piatrorm for Use in Muygs, 8. Cunliffe, 
London. 
1440. Packinc Tea, J. Ormond and R. J. Alcock, 
mdon. 
1431. Mgcuanism for Apvertisinc, E. H. White, 


mdon. 
1442. Vatves, W. S. Pickering and H. Grove, 
London. 
1443. MeasurtxeG Devices, W. Weise, London. 
1444. Crcte Drivine Gear, H. H, H. A., and C. R. 
Collier, London. 
1445. Sounpisa Boarps F. Bickel, 


or Boxes, 


ndon. 
1446. WaTrerpRoor Garments, N. Spiro, London. 


2lst January, 19038. 


1447. Cornectine Bicyorgs into SoctaBies, W. J. and 
8. C. Graham, Enfield Town. 

1448. Ticket Hor pers, C. C. Blundstone, Dukinfield, 
near Manchester. 

1449. Cover for Pygumatic Tires, L. Russell, Bex- 
hill-on-Sea. 

1450. Insertixc LusrRicaTors into AxLE-soxe?, J. O. 
Ladds, Birmingham. 

1451. Rastway Station Inpicator Boarps, D. Foster, 
London. 

1452. Apptrances for Usk with CoLLapsis_E Tires, P. 
E. Doolittle London. 

1453. Corcunar Bruss, J. D. Owen, Gravelly Hill, 
Warwickshire. 

1454. Leck Waser, W. Harriogton, Wolverhampton. 

1455. Parrtine Paotos, A. W. Brown and W. J. Davy, 
Manchester. 

3. Fiuip-presstRE Heat Motors, P 

Swansea. 

1457. Sarety Appiiayces for Teamcars, N. Crabtree, 
Palifax. 

1458. Carts, F. Hel iwel!, Bull. 

1459. Lirg-t.vaRDs for Trams, A. and W. Kershaw and 
J. Harrison, Manchester. 

1460 D«veLtopmnc Paotoorsta’c PcLatFs, T. Goodair, 
Manchester. 

1461. Setr-acttxa Mucrs, J. Hetherington and Sons, 
Limited, and G. E. Ross, Manchester. 

1462. RanGe-Finpers, A. Barr aod W. Stroud, Glas- 
gow. 

1468. Socks, M. A. Whitfield, Manchester. 

1464. Macuing for Guazine Biscorrts, G. Herbert, jun., 
London. 

1465. Snow Pctovucus, J. McFarlane, Glasgow. 

1466. Boots, H. J. Cook. Norwich. 

1467. TeLtePpHone Circuits, H. 8S. Distin and A. 
Siberry, Swansea. 

1468. Ourpoor Sgats, G. W. Easton. Manchester. 

1469. Wert Suetits for Looms, B. Crossley, Man- 
chester. 

1470. Starcaine Macuryg, F. A. Craig, Lon¢eonderry. 

1471. CarriacEe Lamps, C. Barriball. | aunceston. 

1472. Drop Stampa, I. Platt, Wednesbury, Staffs. 

1473. Seats for ApvERTISING Purposgs, D. W. Bullard, 
London. 

1474. Targap Guipes, J. W. Cook, Manchester. 

1475. Drirp Fruits Box, Mackertich and Malcolm.— 
(0. M. Chahan, Turkey-in- Asia.) 

1476. Skirt or Briovsg Apsusters, E. M. Heard, 
London. 

1477. Loom Crank Arms, A. Marsland, Burnley. 

1478. Carmpinc Harr, L. Dawson, Dundee. 

1479. Maxryc Compo-Bosrp. A. Koenig. London. 

1480. HorsgsHors, J. £. Davidson, London 

1481. Bect Fastener, E. Prince. Walthamstow. 

1482. Lrquip Fret Burners, F. Berry.—(J. Berry, 
Straits Settlements ) 

1483. RenprRING CINEMATOGRAPHIC REPRESENTATIONS, 
F. W. Donisthorpe,. London. 

1484. IvstaumENnT fur Takiya ANGLEs, T. English, 


Pinckney, 


mdon. 
1485. AUTOMATIC CAR-COUPLER SprRinG, A. F. Kuhiman, 
London. 
1486. TImE-FREKD Mgcuanism, L. Doyle and A. T. J. 
Cutmore, London. 
1487. Pipg Tester, A. E. Hubert and W. Edwards, 


on. 

1488. Recorpinc TeLtepHonk Com™McCNICATIONS, A. 
Cryer and E. C. Newby. London 

1489. VenTiLaTiIne Sewers, J. Jones, Londen. 

1490. Roap Vruicies, G. Fox and F. W. Slatter, 
London. 

1491. Po.tsuine Pass, W. R. Barc'ay, London. 

1492. Smoxe Consumers, M. C. J. G. Giessmann, 
London. 

1493. Motor Bicycig, A. Ferraris and E. Schrirger, 


London. 
1494. Piston for Kititrsc Axsimats, L. Leng'ez, 


mdon. 

1495. Penpants for Hanoinc Lamp3, E. J. Shaw, 
London. 

1496. CoIn-FaFEL u Es Of SKILL, J. Jofeh, London. 

1497. Securine Lanigs’ Hats, C. von Walther-Siiersen, 
London. 

1498. TransporTixe Loaps. J. M. Pirrie, London. 

1499. Taimminc Devices for Carco, J. M. Pirrie, 
London. 

1500. OveRHEAD TRANSPORTERS, J. M. Pirrie, Lond n. 

1501. BELt Buoys, C. W. Scott, London. 

1502. Daitts, P. C. Pope, R. G. Grant, ard J. F. 
Simpson, Liverpool. 

1503. RatLway CoacH 
London. 

1504. Apparatus for Hzat»nc WareR, M. Schwedcr, 
London. 

1565. Tings, F A. Bellamy, London. 

1506. INTERNAL ComBusTION Enciygs, J. A. Mc Mullen, 
London. 

1507. Hotprrs for Curtains, C. von Walther-Stiersen, 


Saso Barance, W. J. Cowan, 


on. 

1508. Toz Catks for HorsgsHozs, L. Enk and W. 
Brockhaus, London. 

1509. Psxumatic Tirks, J. T. Day. London. 

1510. Fotpixe Boxes, H. J. Mansell, J ondon. 

1511. Barometer Diat, A. Lamb London. 

1512. Lory Prorecror, I. E. Witticrby, London. 

1513. PerroraTine, &c., APPARA’ Us, R. Kronenberg, 
London. 

1514. Crocxwork, M. Danziger, London 

1515. ConvERTING AciDs into Compounps, W. Normann, 


naon, 
1516. Erecrric Crrcurr Inrerrurt:R’, A, Pouet, 
London, 


1517. Treatixa Parts of the Bopy, A. Gourrier, 


London. 

1518. Cumnnys, A. Kiesow, London. 

1519. WorKING Orr PuLverctLent Orgs, O. Dobbel- 
stein, London. 

1520. Macutnery for Gop Beatine, T. Kliemanndt, 
London. 

1521. Boxes, A. Gallo, I ondon 

1522. O1n SepaRat.on, W. T. Page.—(C. Oliver, New 
South Wales ) 

1523. Trunxs, P. M. Miidler, London. 

1524. Toncug Spatries, A. Lowy, London. 

1525. PropvuctsG or Sustarysinac Vipration, W. L. 
Shand, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


b 702,775 Protection oF Drivixa Caarns, £. Catch- 
pool, Deal, Bngland.—Filed February 27th, 1902. 

Citaim.—(1) The combination with an endless chain, 
of a series of protecting devices, each consisting of a 
shield or plate extending across one edge of the side 
bars of the link, and the space between said bars, and 
having means engaging the opposite edges of the side 
bars of the “nk (©) The comb'nation with a chain 


link, of a shield or plate extending across the space 
between the side bars of the link, and arms projecting 
from opposite sides of said plate, and having lugs 
engaging with the side bars of thelink (3) The com- 
bination witha chain link of a shield or plate extending 
across the space between the side bars of the link and 
having arms extending across said side bars and 
engaging the edges thereof opposite those adjacent the 
shield or plate. 


702,892. Ore Exevator, H. A, Vezin, Denver, Colo.— 
Fi'ed December 19th 1901. 

Claim.—(1) In an elevator for pulverised ore and 
similar material, the combination of the loading drum 
formed with the peripheral tubes extending beyond 
the periphery of the drum, the sprocket wheels rigid 
with the drum, the series of buckets, the chains 
carrying staid buckets, and the series of forked 
sprockets with threaded stems. radially adjustable on 
said wheels, arranged substantially as set forth, 
whereby the sprockets can be so adjusted as to cause 
the proper registering of the buckets with the filling 
tubes and permit variations in the pitch distances of 
the + procket forks and the chain lengths, substantially 
as set forth. (2) lhe combination, with the loading 


d-um, having the vertically-arranged con‘cal parts 
and the filling tubes between the conical parts, the two 
series of independently-adjustable forked sprockets 
rigidly connected to the filling drum to form sub- 
stantially two sprocket wheels, the sprockets of one 
ser:es being radially adjustable independently of the 
spreckets of the «ther series, the serics of buckets 
adapted to register with the said filling tubes and the 
chain carrying said buckets and formed of the a'ter- 
nating inner links with bars G G. and the outer 
links with the bars G'G', the pintles H H’ hinging 
the atternating links together, spacing devices be- 
tween the inner bars GG and the thimbles I' I’ on 
the pintles outside of the outer bars and adapted to 
engage with the forks in the adjacent sprockets, sub- 
stantia'ly as set forth. 


702,893. Fence Post, TetgcrapnH Pore, on THE 
am EM: Warner, Union City, Mich.—Filed July 
5th, . 


Claim.—(1) The combination of a base, a screw 





thereon, a post or the like having a bore in its lower 





pcrtion into which said screw extends, a nut on the 
latter and supporting said post, and stays for said 
post, whereby said — may be tightened by turning 
said nut to adjust said post vertically on said screw 
each of said stays having means to vary the length 
thereof, substantially as described. (2) The combina- 
tion of a buried anch: r, a base above the same, and 
separate1 therefrom, a post or the like, a screw 
supporting the same on said base whereby said post 
may be vertically adjusted by said screw, and stays 
or braces connecting the said buried anchor to said 
post, whereby said stays or braces may be tightened, 
and the earth between said buried anchor and the 
base compressed by adjusting said post on said 
supporting screw, substantially as described. 


703,268. Cover PcLats ror Borers, C. L. Huston, 
Coatesville, Pa.—Filed February 20th, 1899. 
Claim.—The combination with a boiler or other con. 
tainer having an opening provided with an intern:| 
flange, of a struck-up sheet metal cover plate having a 
flat flange. packing between the flange of the cover 
plate and the flange of the boiler, a central socket jn 


one face of the cover plate and an irregular opening 
extending through the cover plate at the socket, a 
yoke on the outside of the boiler, a bolt having « 
rounded head mounted in the socket and having an 
irregular shaped portion under the head constructed 
to fit the opening in the cover plate, said bolt extend. 
ing through the plate and the yoke, and having a nut 
by which it is drawn t'ghtly to its seat, and packiny 
between the bolt head and the plate, substantially as 
described. 

703,272. Cutrer Heap, G. Johnson, jun., Baltimore, 

Md.— Filed October 27th, 1900. 

Claim.—A cutter head for a wood planing machine, 
in two parts or sections adapted to rest side by side 
on a single shaft, with means to draw the two sections 
together, combined with circular cutters situated 


{703,272} 


between the two sections of the cutter head having 
teeth on their hubs, shafts for sustaining the cutters, 
and bearings for said shafts having teeth on the faces 
adjoining the cutters adapted to interlock with those 
on the hubs of the cutters, substantially as specified. 


703,276. Coat anp Grain Car, S. Kellogg, Buffalo, 
N Y.—Filed December 21st, 1901. 

Claim.—(1) A freight car comprising a separately- 
mounted carrying receptacle or tank having a pendant 
ring or extension arouad its discharge open and 
rails supported therefrom, a closure or Thate fitting 
against the lower edge of said ring or extension, and 
having lateral racks upon its upper surface, and rolls 
or trucks upon its lower surface engaging with said 
rails, and an actuating rod or shaft provided with 

















Se 


pinions gearing with said racks, substantially as set 
forth. (2) A freight car comprising a séparately- 
mounted carrying receptacle or tank having a pendant 
ring or extension around its discharge opening and 
rails supported therefrom, a closure or plate fitting 
against the lower edge of said ring cr exte..sion, and 
having lateral racks upon its upper surface, and 
having pendant brackets or bearings upon its lower 
surface equ'pped with rolls or trucks travelling upon 
said rails, substantially as set forth. 


703,362. Steam Bor.er. C P. Altmann, Lyons-Vaise, 
France. — Filed September 7th, 1901." w_. 14.27 42) 
Ciaim.—A superheater for a steam boiler comprising 

a cylindrical reservoir, a cylindrical drum located in 
said reservoir, a series of vertical tubes depending 








from the reservoir. tubes concentrically located within 
the said vertical tubes and depending from the inner 
drum, and a layer of refractory material protecting the 
parts of the superheater directly subject to the action 
of the heat, the parts being arranged and combined 
substantially as and for the purpose described, 
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SOUTH AFRICA FROM AN ENGINEER’S 
POINT OF VIEW. 
(From our Special Commissioner. ) 


No. XVII.*—PRESENT DAY METHODS OF MILLING AND 
DRESSING GOLD ORE AT THE RAND. 


JOHANNESBURG, December 15th. 


In my last article I dealt with the underground 
systems on the Rand, and brought the process of mining 


| 
from the “ country rock” avery easy matter. The stuff 
which escapes through the bars is known as “fines.” It 
dodges the sorting table and the crusher, and passes on 
direct to the stamp mills. Ninety per cent., or more, of 
the material remains on the grid and is allowed to fall in 
easy instalments on to the sorting-table, or conveyor, as 
the case may be. The sorting table would be more 
accurately described as a revolving counter, as, to use an 
Irishism, its centre is not there. Its outside diameter is 


some 25ft. or 30ft., and its width is some 6ft. or 8ft. | 





in England, and the belt conveyors are nearly all 
American. 

At the De Beers diamond mines rotary crushers are 
used, more or less of the coffee-grinding type, and there 
are still a few of these, I believe, on the Rand. The 
usual progess, however, is the reciprocating crusher, the 
name.of which I forget, but which acts on the munching- 
up principle. This reduces the lumps to a maximum 
thickness of 2}in. 

From the crushers the ore is trucked away to bins at 











Fig. 1—HEAD GEAR AT THE ROBINSON 
up to the point where the banket conglomerates are 
hauled to the surface. This, of course, is effected by 
means of the ordinary self-tipping skip. With the banket 
there is always a considerable admixture of “ country 
rock,” the barren formation between which the banket 
layers are found. The percentage of barren rock is large, 
owing to a variety of causes. The most important of 
these are :—First, that it is somewhat difficult to follow 
the reef without blasting away a lot of useless material ; 
and, secondly, the section of the banket is often so 
narrow that, in “stopeing,” one is obliged to detach 
barren rock in order to make the passage wide enough to 
work in. 

When barren rock and gold-bearing ore are so mixed 
together a great deal of useless truckage and haulage is 
the natural result. I believe in the early days practi- 
cally everything that came to the surface was put 
through the mill. But it soon became evident that it 
did not pay to employ labour, and, above all, to wear out 
machinery in treating large quantities of barren rock, 
which was as hard as the banket itself. Thus it was 
that the process of sorting came about, and this is now 
regarded as an important—in fact an essential process 
at these mines. 
usual to build the sorting-house actually into the head 
gear, as shown in the photograph, Fig. 1, or close along- 
side of it. This is done so that the skips from the mine 
may tip the stuff directly into the bins above the sorting 
house, and thus avoid unnecessary truckage. When a 
mine has two or more shafts where hauling is going on, 
the sorting house is placed in a suitable position for 
taking the stuff from all. In this case the skips deliver 
their loads into bins, whence the ore is dropped on the 
shoot-und-hopper principle, into travellers, which carry it 





Fig. 3—MERCURY TRAYS 


automatically up an incline into the bins at the top of the 
sorting house. In either case the stuff eventually falls 
on to an inclined grid with open spaces jin. between the 
bars. Revolving perforated drums are also used for the 
purpose of sifting out the small stuff. At this stage jets 
of water play upon the ore, washing all the dust and fine 
stuff through the openings, and effectively cleaning what 
remains, so as to render the identification of the banket 


* No, XVI. appeared January 80th, jay 














GOLD MINE 


| Sometimes a table is on one level. In that case Kaffir 
boys stand on each side of it and pick out the barren 
| lumps of rock as they pass. These they throw down 
| shoots into trucks, which carry them away to the rubbish 
| heap. The table makes one revolution in something over 
| a minute, and a stationary scraper, or plough, removes 
| the ore that is left on the table and shoots it into the 
| mouth of a common stone-crushing machine. A more 
| modern application of the revolving counter is one 
| which has two levels. The higher one is on the 
| inner portion of the table, and is somewhat narrower 
| than the outer one. In this case all the ore is delivered 
| on to the outer and lower table, and the sorters only 
stand round the outside of the circle. They pick out the 
| barren rock and throw it upon the upper table. The 
scraper, or plough, acts only upon the lower table, and 
| the “ country rock ” is shovelled off the upper table into 
the waste shoot by a couple of “ boys.” 

There is yet another method of sorting. This is by 
| means of a slowly moving belt or conveyor. 
| is used the sorters stand on either side of the belt, and 

throw the barren rock into holes in the floor, while the 
|ore delivers itself to the crusher. There are mine 


When a mine has only one shaft it is | 


When this | 





Fig 2—SURFACE PLANT AT THE RAND 


the top of the stamp mills, where it is tilted whenever 
wanted along the length of the building, so as to guarantee 
a constant supply to all the stamps as required. A few 
of the mines are discarding trucks in favour of Robins’ 
conveyors, and as a material has now been found which 
will stand against the contact of these hard and rough- 
edged lumps, and as the cost is said to be reduced from 
8d. to 2d. per ton by using this process, I do not con- 
sider that I am risking my reputation when I prophesy 
that all new mines will adopt this system, or something 
of the sort. The Robins’ conveyors are of American 
manufacture. India-rubber is the substance which has 
been found to stand for this purpose when everything 
else has failed. I carefully examined a belt on the 
Robinson Deep Mine, which had been working for several 
months, and had lifted, I am told, 80,000 tons. I failed 
to detect as much as a scratch upon its surface. People 
here profess astonishment that india-rubber should 
answer the purpose in this capacity. But I remember 
that, not so many years ago, saw-mill engineers used to 
tyre their band-saw pulleys with all sorts of materials, 
and that whatever they used had to be replaced at 
frequent intervals, as the saw teeth wore the surface into 








managers who swear by the circular able system, and 
others who believe only in the belt. And when men 
who pass their lives in studying these things disagree, I am 
loath to offeran opinion. I should have been inclined to say 
the two systems are “as broad as they are long,” were 
it not obvious that such an expression would be absurd 
in connection with a conveyor belt. In passing, how- 
ever, I would mention that the tables are usually made 








| grooves. 
| purpose, wear and tear on this part of the machine 
| practically ceased to exist. 








Fig. 4—-CYANIDE WHEEL AND VATS. 


When india-rubber was introduced for this 


For the benefitof those who do not know the Robins con- 
veyor, I would say that the pulley which receives the 
belt at the top of the stamp mill is fitted to a travelling 
trolley. This trolley runs on ways from one end of the build- 
ing to the other, a distance of several hundred feet, dump- 
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ing the ore as it goes all along its course. At the particular 
mill where I saw it working, its action was reversed 
when it came to the end of its course by Kaffir boys, 
who stood at either end of the mill. I know of no 
reason, however, why the reversing motions should not 
be applied automatically. To maintain a proper 
tension on the belt, while the distances between the 
centres are continually being altered as it moves along 
its course, an effective compensating arrangement is 
attached to its lower and stationary end. 

There is nothing unusual about the stamp batteries 
used on the Rand, most of them are made in England. 
They stand in two long rows, one on each side of the ore 
bins from which they are fed. The general practice is 
to drive them in sets of ten, five of them operating in 
one mortar. They are raised and dropped on the cam 
principle, at the rate of about ninety-six strokes per 
minute, pulverising the ore, which is fed in carefully 
regulated quantities into the mortars below them. With 
the ore, water is admitted copiously—I believe, 
theoretically speaking, in the bulk ratio of ten of water 
to one of ore. The much more effective work of the 
heavier stamps in treating low grade ore has induced 
a continual increase in their weight. Thus it is that at 
the present day a stamp, with its stem, head, and shoe, 
weighs from 1200 Ib. to 2000 lb. Their vertical range is 
about nine inches. In a recent article I pointed out 
that the steel shoes and dies are now mostly ordered 
from Germany. The incoming ore forces out the 
pulverised ore material, or pulp, and the water, through 
830-mesh screens, and these fall in the form of a thin 
liquid slate-coloured mud, on to inclined copper plates. 
These plates are some 12ft. or 15ft. in length, and about 
5ft. wide. Their upper surface is coated with mercury, 
which arrests and absorbs most of the fine gold as it 
passes over the surface, Fig. 3. 

It is reckoned that about 60 per cent. of the gold is 
extracted from the pulp by this process. From time to 
time the amalgam—mercury and gold—is scraped off 
these plates, and the gold is recovered by retorting. The 
effect of the retorting on the mercury is to purify it, and 
it is ready for use over again. 

In nearly all the mines the mechanical process ends here 
and chemistry takes its place. The tailings from the 
plates pass into a funnel-shaped apparatus, which catches 
stray particles of gold, and thence run along troughs into 
a tank. From this they are lifted by a bucket wheel into 
the troughs for the cyanide vats. The exception to this 
general system is when chlorination is used as a part 
substitute for the cyanide process. The cost of 
chlorinating is so great that it only pays to use it on 
high grade material. Rand ore, at the best, is only low 
grade, and after most of the gold has been extracted from 
it by the mercury plates the residue is of a very low 
grade indeed. Ifchlorination is to be used it is necessary 
to concentrate these tailings. This is done by means of 
a Frue-Vanner shaker. In this machine the main feature 
is an endless belt, of which the upper surface is slightly 
inclined, and moves slowly in the direction of the higher 
of its two pulleys. It also, by means of a cam, has a 
side jigging motion. The tailings pour on to this belt at 
its upper end, and flowing down its surface escape, at the 
other end into a trough. The belt, always moving up 
stream, arrests on its surface the heavier portion of tail- 
ings, containing iron pyrites and gold, and allows the 
lighter stuff with the water to drain off at the lower end 
of the machine. The stuff which is disposed of in this 
way is known as “slimes,” and is extremely poor in gold. 
The stuff that has been arrested on the Frue- Vanner belt 
isin the form of a thick mud, which is automatically 
removed from the belt as it revolves. It is blue-black in 
appearance, and has nothing to indicate its value. It is 
found, however, to average about 6 0z. of gold to the ton. 
This material is known as “concentrates,” and is pro- 
duced only when the process of chlorination is to be 
used. I need not lengthen this article by describing the 
chlorinating routine. It is precisely similar to that 
followed on the high-grade ore in America, and is not in 
any sense of the word either a characteristic Rand 
method, or even suited for Rand requirements except in 
very rare instances. In fact, in the eighty odd gold 
mines here there are only two that still employ it. 

We have to revert, then, to the point at which the 
pulp leaves the mercury separating plates. These plates 
have, asI stated above, arrested, or “ caught,” 60 per 
cent. of the gold, and the tailings which flow over the 
plates consequently contain the other 40 per cent. This 
has to be extracted by the cyanide process. The 
tailings at this stage are made up of concentrates, sands, 
and slimes—all mixed togetier. There is no attempt to 
separate the first two of these in cyaniding. They are 
treated together. But the slimes contain gold in such 
minute particles that they have to be treated separately. 
All the pulp is lifted by the bucket wheel, and the pro- 
cess of separating the slimes from the heavier material 
takes place in the troughs at the top of the wheel. 

To go back a little, the tailings, on their way to the 
tank from which the wheel lifts them, are automatically 
and continuously sampled by a single and effective pro- 
cess. In the trough at a certain point is a hollow iron 
rod, with a thin slot in it. Into this slot a very small 
portion of the tailings find their way as they flow. 
Through the rod they pass into a receptacle which is, 
perhaps, capable of holding a gallon or two when full. 
The size of the slot admits enough to fill the receptacle in 
an hour. When full the weight occasions it to turn over 
on its side and discharge its contents into a tub. As the 
tailings, which eventually find their way into the sample 
tub, are fed gradually and regularly into it all day long, 
they represent a fair specimen of the quality of the ore 
that has been milled. Thus the authorities are able to 
arrive at a very accurate estimate of the value of the 
commodity on which they may be working at any par- 
ticular time. The bucket wheel,as above stated, delivers 
the whole of the tailings into a trough or series of troughs, 
the height of which, and consequently of the wheel, being 
determined by the level which must be attained in order 





to allow the stuff to flow down into the cyanide vats. At 
a point on their course along the troughs the tailings pass 
into tapering boxes, where the process of separating the 
heavier grades from the slimes takes place. The small 
end of the taper or cone is downwards. While the tailings 
pour in at the top of these boxes a certain amount of 
water is admitted at the bottom. This assists the over- 
flow of the lighter stuff, the slimes, at the top of the 
boxes, while gravitation causes the heavier stuff to 
descend. 

The cyanide method of treating tailings is, I believe, 
the one and only important departure in gold getting 
that owes its origin to the Rand. Necessity, as usual, 
has proved itself the mother of invention in this case. 
For all other purposes at these mines existing appliances 
were found to answer the purpose, and consequently 
nothing strikingly new had to be created. No doubt the 
existence of the Rand mines as a market has induced 
inventors to improve on existing appliances from time to 
time,and undoubtedly mineowners have been quick toadopt 
any new plant, and to offer suggestions for improved 
machinery. The cyanide process, however, may be said 
to be the direct outcome of the peculiar necessities of the 
Rand mines. With a low grade ore to start with, it did 
not pay to treat tailings which had been robbed of 60 
per cent. ofthe gold by the costly process of chlorinating. 
As these tailings, however low their grade, represented 
40 per cent. of the total value of the ore, it was essential 
that a cheaper process should be discovered which would 
extract this gold satisfactorily. The chemical process of 
“digesting gold ore in tubs,” by means of cyanide of 
potassium, was known to Californian miners as far back 
as 1843, and practised by them in a crude manner. 
After this the German scientific chemist tackled 
the subject on theoretical lines, and framed the 
way for the hard-headed British industrial engineer, 
who proceeded to turn the process to commer- 
cial account. He learnt that an intimate affinity existed 
between cyanide of potassium and gold, and in a lesser 
degree between cyanide of potassium and the iron 
pyrites and other base metals which surrounded it in the 
banket formations. This was all he wanted to know. It 
then became merely a question of arriving at a solution 
of cyanide which was sufficiently strong to act upon the 
gold, and sufficiently weak not to affect the baser metals. 
By this means the separation of the gold from the sur- 
rounding bodies in these tailings would be effected. It 
is the working out of this problem on practical commer- 
cial lines which resulted in the MacArthur-Forrest patent 
in 1887. Though since that date the process has under- 
gone certain modifications which have tended to improve 
it, it is still habitually referred to by that name. 
The first cyanide installation was put up on the 
Rand by Mr. Arthur James in 1890. Since that 
date, although the system is used extensively elsewhere, 
the Rand has been the ceatre of practical knowledge on 
this subject. I believe that in the early days of cyaniding 
about 70 per cent. of the gold which remained in the 
tailings was extracted. Now I understand the yield 
is about 87 per cent. People outside Johannesburg do 
not as yet realise what an enormous boon the cyanide 
process has been to the Rand. It is said that without it 
there would barely be half a dozen mines which would 
be yielding dividends to-day, evenif there were no labour 
difficulties. A high authority states that in 1898, when 
the dividends on the whole of the Rand mines amounted 
to an average of 13s. 2d. per ton milled, the value of the 
gold extracted from sands, without the slimes, was 
16s. 8d. per ton. This is borne out by later statistics. 
For the nine years which terminated with the commence- 
ment of the late war, another authority states that the 
yield of cyanided ore was 4,000,000 ounces for 14,000,000 
tons. 

One cannot help thinking that the cyanide process 
has not yet been worked out to its end. The costly 
installation of enormous and complicated vats, troughs, 
separators, zinc tanks, and all the rest of the cumbersome 
paraphernalia which are now used, must some day give 
way to a simpler and cheaper method. It is to this 
more than to anything else that I would draw the atten- 
tion of our engineers and inventors. And, pending the 
development which must eventually take place in this 
way, I would suggest that they should try to secure the 
orders for these elaborate vats, which are now nearly all 
made in Belgium. Space has only permitted me to give 
a brief outline of the general methods of milling and 
dressing ores at the Rand mines. 

In a way I prefer this just now, for this and many 
other things out here are in a period of transition. 
The war, if it has had the effect of closing mines, 
creating a “slump in Kaffirs”’ on the London Stock Ex- 
change, and a scarcity of labour on the spot, is having one 
effect which will be good in the long run. It has at once 
made it a dire necessity for mine managers to cast about 
for every means of improving their methods and their 
plant, and created the opportunity for doing so. 

Mining plant which will be put up from now onwards 
may differ very materially from that which now exists, 
both in actual appliances and in arrangements. A little 
later on I hope to give you a very detailed description of 
anew mine on the most approved of modern lines, but 
the time has not quite come for that yet. Meanwhile, 
let our manufacturers who would cater for the require- 
ments on the Rand bear in mind the fact that the follow- 
ing are the points to which they should devote their 
attention :—(1) An improved machine rock drill ; (2) im- 
proved methods for very deep hauling; (3) the growing 
tendency to supplant trucks and sorting tables by belt 
conveyors ; (4) a simplification of the cyanide plant. 








On Thursday of last week a destructive fire broke out 
in one of the power stations at Niagara Falls. Details at present 
are meagre, but a great deal of damage appears to have been 
done, and we understand that the supply of current to Buffalo 
and other places was cut off, electricity from Niagara being avail- 
able for neither lighting or traction. 





SUBURBAN LOCOMOTIVE, GREAT EASTERN 
RAILWAY. 


THE enormous locomotive which we illustrate as a sup. 
plement this week is the most remarkable departure from 
normal railway practice that has been seen in Great Britain 
for many years. It is not the vast size of the engine alone 
that distinguishes it from other locomotives. It is full 
of novel details and abnormal arrangements of parts. Mr, 
Holden's design is, when examined with care, found to 
present novelties at every turn. The fact is once more 
demonstrated that it is extremely difficult to introduce 
any new device into a machine of a sett'ed type without 
being compelled to supplement it with some second or 
third alteration. 

Before proceeding with a consideration of the new 
engine, it is advisable to explain the reasons for its 
existence. The suburban traffic of the Great Eastern 
Railway is enormous now, and is steadily augmenting, 
The termini in Liverpool-street and Fenchurch-street 
are in the very heart of “ the City.” Newrailways might, 
indeed, collect, if we may_use the word, in new localities, 
but they could not deliver their passengers in places 
so desirable as those possesse| by the Great Eastern 
Railway. As London spreads north-east, so will the 
demand for carriage to and from London increase, 
Already the traffic is congested at certain periods of the 
day, and the congestion would have been much greater 
if Mr. Holden had not introduced coaching stock which 
accommodates six on a seat instead of the usual five, 
and thus at one stroke augmented the carrying capacity 
of his suburban trains by 20 per cent., without increasing 
their length. All this addition to carrying capacity is 
practically clear gain, the cost of painting, washing, 
drivers and firemen, first cost of vehicles, length of 
sidings and platforms, all remaining unchanged. It has, 
however, been found essential to augment still further the 
capacity of the trains, and the engine we illustrate is 
intended to deal with gross loads of as much as 370 tons 
and trains carrying 1200 passengers each. It is one thing 
to provide engines to haul trains of this kind on a main 
line over long distances, and another to supply locomo- 
tives to stop and start fifteen times in 10 miles. 
The Great Eastern Railway possesses a well-earned 
reputation for punctuality. This can only be maintained 
by great smartness in station work. Mr. Holden some 
time since carried out a series of observations extending 
through several weeks all over the suburban districts, 
and the average of 30,000 stops was 27 seconds per 
stop. The time was counted from the moment the 
train was at rest until it could be felt to move again. 
It will be impossible to deal satisfactorily with 
traffic, however, unless a speed of 30 miles an hour can 
be attained in not more than half a minute from the time 
steam is turned on, and the new engine has been specially 
designed to secure very great acceleration under all con- 
ceivable circumstances of load and weather. To this end 
it was obvious that great tractive power would be needed, 
and that, of course, means a very large engine. The 
locomotive designed by Mr. Holden is not larger in some 
respects than other engines in this country, but its 
enormous height, and the fact that it is a tank engine, 
invest it with special features of size which make it 
appear as an amazing structure to those most conver- 
sant with locomotives. 

The engine is a ten-wheeled coupled engine, weighing 
about 70 tons, with three non-compound cylinders and an 
extended fire-box. Taking the boiler in detail, it will be 
seen that the crown of the fire-box is curved, and it is 
obvious that the opportunities for the escape of steam 
upward are very much greater than they can be in the 
ordinary locomotive, which has, indeed, a considerable 
portion of the sides of the box curved downwards, instead 
of upward, and so over the fire. The spreading of the 
fire-box over the frame has been managed in a novel 
way. There are, in fact, three grates and three ashpans, 
the two smaller pans at the sides being quite distinct from 
that in the middle, depending between the frames. In 
the bottom of the smoke-box, instead of the usual bed of 
bricks, there is an inclined plate on which are laid 
tiles, and two circular doors are provided, through 
which ashes can be raked out without opening 
the principal door. These are plainly shown in the 
front elevation on the next page. The valves are, 
however, slide valves of the ordinary kind. The 
boiler is 5ft. 13in. diameter inside the smallest ring, and 
it contains 395 steel tubes 13in. diameter outs‘de, and 
15ft. llin. long. The total heating surface is 3010ft. ; 
the grate area 42 square feet. The boiler is thus just 
about twice the size of a modern normal express engine 
boiler. The grate is 6ft. long and 7ft wide. The 
arrangement of the stumpy chimney, the petticoat, and 
the triple annular blast pipes will be readily understood 
from our drawings. There are no fewer than six safety 
valves. There is a single oblong fire-door. The tank 
holds 1800 gallons, and the bunker two tons, and the fire- 
box about one ton of coal. 

There are three cylinders, 18°5in. diameter by 24in. 
stroke. The tractive effort of the engine is, by Pambour's 
formula, 238]b. per pound of average effective pressure 
in the cylinders. The boiler pressure being 200 Ib., it is 
quite possible that at slow speeds a pressure of 150 |b. can 
be maintained in the cylinders throughout a revolution, 
and 238 x 150 = 86,700lb. That is to say, over 16 tons 
of tractive effort can be had. If we take the gross 
weight of engine and train to be 870 tons, a tractive 
effort of about 17 tons would get up a velocity of 
80 miles an hour in half a minute, during which time 
the train would pass over 660ft. Unless, however, the 
adhesion is sufficient, the great cylinder effort would be 
of no avail. Taking the weight of the engine at 70 tons, 
the coefficient of adhesion must be in round numbers 
one-fourth, which is not to be had with certainty without 
sand. Much will depend in greasy weather on the sanding 
apparatus. The sand will be projected on to the rail 
by a compressed air blast. It will be seen from 
the section that there are two very large air reservoirs 
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under the boiler near the leading end. The more for- incline, and Mr. Holden eludes the leading axle The cranks are set at angles of 120 deg., thus the 


ward of the two is intended to supply the sand ejectors. 
It is fitted with a non-return valve between it and the 
second reservoir, which is for the brake. The air is 
pumped into the first reservoir, and can pass freely 
through the valve to the second reservoir. But so much 
air might be withdrawn for sanding that enough pressure 
would not be left to work the brake, and to prevent 
this is the purpose of the non-return valve. The 
sanding reservoir might be emptied without affecting the 
brakes in any way. Attached to the regulator handle is 
a small subsidiary lever working the sand blast. When 


by an ingenious device. The leading axle is bent, 
and the connecting-rod is forked, the bent axle passing 
through the fork. No connecting-rod like it was ever 
made before, so far as we are aware. It has been 
machined out of a solid slab of steel. The crank webs 
are circular Worsdel] discs. The excentrics for all three 
cylinders are keyed on the third axle from the leading 
end, the outside connecting-1ods being 10ft. long and the 
inside rod 6ft. 94in. The slide valves are coupled to the 
bar links by bent steel castings. Two or three castings 
were first made of iron and tested to destruction. When 


coupling rods are not at 90 deg., and so an entirely novel 
condition has been set up, and the calculation of the 
stresses in the coupling rods becomes a very complex 
problem. The question has been settled by machining 
them out of solid steel forgings, and making them exceed- 
ingly strong. Nothing whatever was to be gained by 
saving weight, for if the engine is deficient in any respect 
it can only be in lack of adhesion. A yet more complex 
problem is presented by balancing. What is to be balanced, 
and where? Each pair of wheels may be said to have 
required special treatmzent. Atone time Mr. Holden, how- 
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the engine is likely to slip, the driver, by taking this in ; Mr. Holden had satisfied himself that cast iron would be | ever, contemplated treating the engine mainly as a whole, 


his hand, sands the rails at the same time that he opens 


the regulator, and thus effects in one operation what is | 


usually done in two. 

The engine is very peculiar in that all three cylinders 
are horizontal. 
inside cylinders the leading axle is cleared by setting the 
cylinders on an incline. It would have been very ditli- 
cult to set the inside cylinder in this engine on an 





sufficiently strong, he felt quite safe in employing cast 
steel. Reversing is effected by a hand wheel and screw 
on the footplate. 

The third pair of wheels has blind tires. 


way, and the coupling rods are fitted with ball-and- 
socket joints to promote harmony in going round 
curves, 





and balancing all the revolving weights in one pair of 
wheels, and the whole of the reciprocating weights in 

| another pair. 
The trailing | the weights have been distributed. 
Normally in six-coupled engines with | wheels have a certain amount of side play, about fin. each | departed from the ordinary rule, and balanced the whole 
of the reciprocating weights instead of two-thirds. 
may be said, however, that the conditions are so peculiar, 
that although careful calculations have been made, th 


This has been abandoned, however, and 
Mr. Holden has 


It 
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balancing must be regardedas in a measure tentative. The | 


weight has been made up by running melted lead between 
thin plates bolted to the wheels. When the engine is 
finished it will be slung up with the wheels off the rails, 
and run at various speeds, to ascertain the amount of 
oscillation. The balancing can then be modified as may 
be found desirable. 

We have probably said now all that can be said to 
give our readers an idea of this remarkable engine, but, in 
truth, it must be seen before its peculiarities can be 
adequately realised. The workmanship throughout is 
excellent, and nothing is better calculated to raise in our 
estimation modern machine tools than the machined 
portions of this locomotive. At every turn we find parts 
literally cut out of the solid. Mr. Holden has not given 
asin any chances, and the whole structure looks as if it 
would last for a generation. No doubt the design will 
be criticised. The workmanship and material appear to 
us to be beyond criticism, and we have seen the 
engine half stripped and almost unpainted. Those who 
criticise the design must not forget the ruling condi- 
tions. It was essential to produce a machine of 
unprecedented tractive power which would fit between 
platforms, pass through tunnels, and go under bridges 
which were intended to suit engines of less than one-half 
the power. It was quite useless to nibble at the work. 
A very big engine or nothing was wanted. Mr. Holden 
already knew what could be done with six-wheeled tank 
engines doing daily excellent service, and that very 
knowledge enabled him to see that he must be prepared 
with something out of proportion bigger and more power- 
ful, if the Great Eastern Company is to deal with its 
rapidly growing traffic. The question demanded original 
treatment. It has received it from Mr. Holden, and we 
shall be surprised if this particular engine is not the first 
of a considerable number. If anything is to be done in 
hauling very heavy goods trains there is here a type that 
could with great ease move 1000 tons over all but a few 
miles of the Great Eastern Railway system. 

It may perhaps be said that the boiler is really too big 
for an engine running at low speeds. We do not think 
this argument has much force. During the half minute 
of acceleration referred to above, the engine must exert 
an average power of no less than 1200 I.H.P. This effort 
will not be maintained, of course, but it will have to be 
exerted again and again at short intervals, and this is 
very trying work on a boiler, because the draught and 
the condition of the fire are never the same for more 
than two or three minutes at a time. 

It may possibly be argued that a better engine could 
have been produced by substituting two outside cylinders 
each 22:75in. in diameter for the three 18-5in. cylinders 
actually used. But the boiler pressure is 200 lb., and 
that may easily be reached in the cylinders at starting, 
and would exert a total force for each 18-5in. cylinder of 
24 tons, while for a 22°75in. cylinder it amounts to over 
85 tons. This last is a tremendous stress, and would 
entail very grave difficulties, as, for example, in securing 
the cylinders to the frames, in connecting-rods, and crank 
pins. The subdivision of effort was decidedly advisable. 








BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES. 
No. IV.* 
Il.—CONTRACTS AND SPECIFICATIONS, 
Fo.tow1ne upon the suggestion of the report mentioned 
in our last issue in regard to the preparation of plans by 
engineers or contractors, the writer addressed a series of 
inquiries to the engineers of several railways, as to their 
practice in this respect. The replies are given below in 


| 


complete general 


Name of railway. _ Miles. plans. | plans. 


| The following notes are supp 


| the engine. 
| able, and cover many different types of structures to suit 
| the great variety of conditions to be met on 6600 miles 


Bridge Practice on American Railways. 


| Prepare 
Prepare | Prepare only 
survey 
lans 


It will be seen from the tabular statement that of 
twenty-three railways the majority prepare their own 


| plans, only five calling upon builders to submit designs 


with tenders. As to the specifications, while only three 
of these railways have actually adopted the Cooper 
specifications, a large number of the others have modified 


| their specifications in accordance with these, but retain 
| special features or variations of more or less importance 


which serve to individualise the specifications of the 
particular railways. Where standard plans have been 


| adopted, these, of course, cover only a certain range of 


the more ordinary spans. Very large or important 
bridges must usually be of —— design in any case. 

ementary to the preceding 
table, and will serve to make the conditions more clearly 


| understood :— 


(1) Atchison, Topeka and Santa Fé Railway.—The 
bridge engineer makes complete strain sheets and general 
plans for the bridges, from which the first set of regular 
shop drawings is made by the builder, the railway com- 
pany paying a specified price per ton for one plan of each 
kind. The railway then owns the tracings, and now has 
a complete set of tracings of the shop drawings of all of 
its bridge plans. For some years past all the work has 
been done by one firm, whose engineers are so familiar 
with the class of structure required that they do not 
require special detail plans on which to make tenders. 
There are standard plans for four types of plate-girder 
bridges—two for deck and two for through bridges ; also 
for through truss spans of 110ft. to 300ft. in length, This 
company erects about 15,000 tons of bridge work 
annually on new lines and in replacing timber trestles, 
old iron bridges, &c. 

(2) Chicago, Milwaukee and St. Paul Railway.—Com- 
plete plans and detail drawings suitable for shop use are 
prepared for all of the steel work, and, as a rule, tenders 
are asked on these plans. Where a large lot of work is 
to be let at once, the plans submitted for tender may be 


| those of a few of the structures which may be taken as 


typical of the lot. Only in a few cases, where emergencies 
have arisen, and there has not been time to prepare 
drawings, has work been let on any other basis. All of 
the bridge designs are prepared under the engineer of 
bridges and buildings, whose department is independent 
of that of the chief engineer, and is charged not only with 
the preparation of plans and specifications for bridges 
and bail ings, but also with the construction of these 
structures. All masonry work and the erection of steel 
work is done directly under the supervision of this 
department, and by its own employés. The mill inspec- 


| tion of steel work and the shop inspection at points not 


on the company’s lines is done by outside inspectors, but 
at points on the system the shop inspection is done by 
special employés of the bridge and building department. 
All steel bridges are now designed very closely according 
to Cooper’s specifications, though there are certain 
minor points on which these specifications are departed 
from. Cooper's typical train load of two—Class E-50— 
locomotives is used, with an alternative loading of two 
axle loads of 65,000 lb. spaced 7ft. 6in. centres. On the 
Lake Superior division, in order to provide for the very 
heavy ore traffic in 50-ton wagons, the live load is as 
above, with 7000 lb. per lineal foot of train load behind 
Standard plans are used as far as practic- 


of railway. The standard plans, however, are changed 
as frequently as improvements can be devised in the 
designs. 

(3) Southern Pacific Railway.—Complete general 
plans are prepared, but not the shop drawings. After 


| the contracts are let, the contractors are required to 


Mill | Shop 
inspec- | inspec- 
tion. tion. 


Specifica- | Standard 


Builder’s design 
tions, plans. 


approved by. 





Number of 
locomotives, 





A.T. and §8.F.... 
| C.M. and St. P. 
So. Pacific 
| C. and N.W. ... 
| C., R.L and P. 
Gt. Northern ... 
Zane So... |. 
Nor. Pacific 
Ill. Cen. ... 
| Seen Bh... <2. 
| St. L. and S. F. 
N.Y. Central ... 
Bos. and Me. ... 
a HO ee Rarely | Yes 
| N.Y., N.H., and H. Yes — 
eee y — Rarely 
‘ 5 Yes Rarely 
J», a eee Yes = 
N.C. and St. L... 8 — 
Creat Bh. 5... sl FE 1 ae — 
M. and St. L.... y Yes * 
| C., H. and D. ... No 
| B., R. and P. ... No 


Soro corer | 


Yes -- 
Usually | Rarely 
—_ Yes 


Yes Yes 
Yes Yes 
Yes | — 


Usuall y 
| Rarely Yes 
Yes 


475 No 





* 19 and 20.—Consulting engineer called in for important bridges. 


G. H. 


Ry. Co.’s| Yes 
Cooper’s | Partly 
Ry. Co.’s; Yes 
Ry. Co.’s| Y 


D. E. F. 

e. Eng. Bureau | Bureau | 
= on | Bureau | Ry. Co. | 
Eng. M. of Way Bureau | Bureau | 
Bge. Eng. Ry. Co. | Bureau | 
Chf. . — | Bureau | 
> Bureau | Bureau | 
— |Ry. Co.) 
Bge. Eng. —- th | 
Bge. Eng. and Chf. Eng.| — _ /|Ry. Co. 
Chf. Eng. Bureau | Bureau 
Chf. Eng. — |Ry. Co. 


Bge. Eng. Bureau | Builders; 
Bge. Eng. and Chf. Eng. 
E 


Bureau | Ry. Co. | 
Bge. Eng. — {Bur u 

Bge. Eng. and Chf. Eng. — 

Bge. Eng. and Chf, Eng. = 
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Bureau | 
Both | 

-- Bureau | Bureau | 
Chf. Eng.* — | Bureau 
Chf. Eng.* — Bureau | 

Cons, Eng. —- Bureau | 

Cons. Eng. — | Bureau | 
Bureau | Bureau 


bo 
~) 


es 





A.—Prepare complete-plans and detail drawings to be submitted for tender. 
B,—Prepare general plans, and require builder to submit detail drawings. 
C.—Prepare only survey plans, and require builder to submit design and detail drawings. 


D.— Who examines and approves plans under B and C, 


E.—Mill inspection by railway company’s engineers or by inspection bureau. 
F.—Shop inspection by railway company’s engineers or by inspection bureau. 


G.—Specifications used. 


H.—All standard plans used for girder and truss bridges of certain spans. Of course no railway can have all its bridges built to 


standard plans. 


tabulated form. The mileage is given, and also the 
number of locomotives on each line, the latter serving to 
give some idea of the relations between the roads in 
regard to their traffic. 


* No. III. appeared January 80th. 





submit shop drawings for the approval of the engineer 
of maintenance of way. A survey plan is also —— 
for the guidance of contractors intending to tender; this 


| gives the alignment, gradients, limiting dimensions, and 
| outline of masonry foundations. There are standard 





lans for plate girders and truss bridges of ordinary 
engths, but special plans are made in all special cases, 

(4) Chicago and North-Western Railway.—Plans are 
prepared showing the details, section, and make-up of 
the members. From these the contractor can make his 
mill orders for material. The contractor afterwardg 
makes detailed shop drawings and submits them for the 
approval of the brilge engineer. Standard plans have 
been adopted for bridges of rolled beams, plate girders, 
and trusses up to 200ft. span. 

(5) Chicago, Rock Island, and Pacific Railway,— 
Only general drawings are prepared, builders being 
required to submit detailed plans for the approval of the 
chief engineer. As arule, when plans are made for a 
certain length of girder or truss bridge, they are adopted 
as standard for similar bridges to be built in the future. 

(6) Great Northern Railway.—This road has standard 
detail plans for plate girders, truss spans, and trestle 
towers. These, with general plans and strain sheets, if 
necessary, are submitted to bidders, who quote as 
tenders a price per pound f.o.b. cars at the builder's 
shops. 

(8) Northern Pacific Railway.—This railway has a 
very elaborate system of standard plans. The engineers 
of some other railways consider these as including un. 
necessary refinements which involve additional cost 
without any increase in durability or strength. The new, 
standards, adopted in 1901, comprise deck and through, 
spans of 10ft. to 200ft. in length, and varying by 5ft. in, 
spans below 100ft., and by 10ft. in spans of over 100{t. * 
They include H-beam spans of 10ft. to 30ft. in length ; 
deck plate girders of 25ft. to 100ft.; through plate girders 
of 30ft. to 100ft.; deck and through riveted truss spans 
of 110ft. and 120ft.; deck and through pin-connected 
truss spans from 130ft. to 200ft. There are also deck 
plate girder spans for viaducts, varying by 10ft. from 30ft. 
to 70ft., and steel viaduct towers 30ft. and 40ft. between 
centres of legs. For each truss span two types have 
been designed—one with end bearings near the upper 
boom, and the other with bearings near the lower boom. 
The plans for all spans up to 120ft. have been made with 
all details, and are practically shop drawings. The plans 
for pin-connected spans—130ft. to 200ft.—consist of 
strain sheets and general plans, with all details except 
rivet spacing and length of materials. These, therefore, 
necessitate the preparation of working on shop drawings, 
which are made by the contractor, andsubmitted to the 
railway company’s engineer for approval. It is customary 
to have all deck spans up to about 60ft. riveted up com- 
plete in the shops. Deck spans above that length and 
all-through spans are shipped in parts for convenience in 
handling. The material used is medium steel; rivets 
jin. diameter; all bolts and rivets of soft steel ; all rivet 
holes punched jin. and reamed to }gin. diameter. In 
plate girders all stiffeners are required to have a driving 
fit between the flange angles. The 100ft. girder bridges 
have a camber of lin., half of which is taken out by the 
framing of the sleepers. The live load assumed in the 
design of these bridges consisted of two 146-ton engines 
and tenders, preceded and followed by a train load of 
4000 Ib. per lineal foot. 

(9) Illinois Central Railway.—Detail plans are usually 
prepared and submitted for tender. Where this is 
impossible for lack of time, skeleton drawings are occa- 
sionally prepared, with a few of the more important 
details. The builders then work up the detail drawings, 
and submit them for the approval of the engineer of 
bridges before the work is started in the shops. When 
the builder’s shops are within easy reach of headquarters, 
the shop inspection is done by the railway company’s 
employés. At remote points this work is entrusted to 
one of the inspection bureaus. There are no recognised 
standards for plate girder or truss bridges, as it has been 
found necessary to increase the standard loading so fre- 
quently that it is rarely the so-called “standard plans” 
are used for more than two or three seasons. 

(10) Louisville and Nashville Ruilway.—As a rule, 
only general drawings are prepared, and the builders 
submit detail shop drawings to be checked by the bridge 
engineer and approved by the chief engineer. No 
standard plans have been adopted, owing to the varying 
conditions at different bridges; but, of course, the same 
plans are sometimes used for different bridges. 

(11) St. Lowis and San Francisco Railway.—For 
bridges of rolled beams and plate girders complete plans 
and detail drawings are prepared. For truss bridges 
the drawings show the dimensions of all members and 
indicate the rivet spacing, but do not include detailed 
shop plans. When plans are prepared for a bridge, they 
are considered as standard for future bridges of the same 
class and length. 

(12) New York Central Railway.—In some special cases 
complete plans and detail drawings are prepared and 
submitted for tender. Ordinarily, only general plans are 
prepared, and contractors are required to submit detail 
plans, which, however, are based upon the railway 
company’s standard plans of details. 

(13) Boston and Maine Railway.—Complete engineer- 
ing drawings are prepared for use in making tenders, 
sufficient for precisely calculating the weight of the 
structure, and for listing mill orders for material when 
the contract is awarded. In case shop plans are pre- 
pared by the contractor, they are checked by the bridge 
engineer. Professional inspectors are employed to in- 
spect the mill work on bridge material. The responsi- 
bility for the shop work is thrown upon the builders, and 
when the work is erected it is inspected by employés of 
the railway. There are no standard plans, as it is seldom 
found profitable to use the same design twice; but very 
few railways hold such a view as this. The engineers, 
however, have favourite styles for the various types of 
bridges ordinarily used. ; 

(14) Erie Railway.—Complete plans and detail draw- 
ings are sometimes prepared, but the usual practice is to 
prepare general drawings only, and to require bidders to 
submit fetal drawings. No standard plans have ever 
been adopted, and they are not considered practicable. 
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(15) New York, New Haven and Hartford Railway.— 
Complete plans are prepared and submitted for terder, 
but shop drawings are made by the contractor. 

(17) Michigan Central Railway.—Shop inspection is 
done by direct employés of the railway when there is 
not too much other work on hand. If no employé is 
available, the work is turned over to an inspection bureau. 
There are no standard plans, as there are too few 
bridges where the same plans could be used to make it 
desirable to have such plans prepared. 

(18) Chicago Great Western Railway.—The mill and 
shop inspection is done by an inspection bureau, and the 
field inspection by an employé of the railway. While 
certain features and details for girder and truss bridges 
have been adopted as standard, no standard plans have 
been adopted except for bridges of rolled H-beams. 

(19) Nashville, Chattanooga and St. Lowis Railway.— 
Survey plans are made, and designs must be submitted 
with tenders. The plans are examined by the chief 
engineer, but sometimes a consulting engineer is 
called in. 

(21) Minneapolis and St. Louis Railway.—Complete 
detail plans are prepared by an outside consulting engi- 
neer, based upon a general outline design prepared by 
the chief engineer of the railway, who also approves the 
plans. From these plans the contractor makes his shop 
drawings. 

(22) Cincinnati, Hamilton, and Dayton Railway— 
Sometimes general plans are prepared, but as a rule only 
a survey plan, indicating the principal dimensions of the 
span required. The bridge engineer is also a practising 
consulting engineer, and all plans, details, &c., are sub- 
mitted to and approved by him or the chief engineer. 
The company had its own specifications up to a few 
years ago, when the Cooper specifications were adopted, 
for the reason that the engineer and officers believed in 
the economy of standardising such specifications as 
much as possible, and it was found that Cooper’s were 
more generally used than any others by bridge builders. 

(23) Buffalo, Rochester, and Pittsburg Railway.—For 
all bridge work a survey plan is made, showing the 
site of the structure, height above stream, &c. With 
this is a description of the requirements, class of bridge, 
length of span, &c. The bidder is requested to furnish 
with his tender a design or strain sheet, and the 
estimated weight of structure. The strain sheets 
are checked in the engineer's office, to see that the 
computations are correct, and the contract is awarded 
at a price per pound. After the strain sheet of the 
successful tender is approved, detailed drawings are 
worked up by the bridge company and submitted for the 
approval of the chief engineer. They are carefully 
checked and examined, and changes made as may be 
considered desirable before the plans are finally approved 
and returned to the bridge company. The inspection 
work at the mill and the shops is done by an inspection 
bureau, the railway company furnishing an inspector for 
the field riveting. Plate girders are used up to a span of 
100ft.; riveted trusses from 100ft. to 140ft.; and pin- 
connected trusses for all spans of over 140ft. 
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Gas and Petroleum Engines. By Wri11aM Ropinson, M.E. 
Second edition. London: E. and F. N. Spon, Limited. 


On the title-page this book is described as a “ Manual for 
Students and Engineers,” and although it was originally 
published some years ago, the present edition (the se- 
cond) practically constitutes a new treatise, since it is 
stated in the preface to have been completely re-written. 
Engineers will find here a volume of reference that should 
prove of great value, furnished as it is with copious 
references, beautifully clear diagrams, and a comprehen- 
sive index. It is, however, open to doubt whether 
students will find the volume of equal service owing to 
its large cost and somewhat threatening bulk. Students 
prefer not to pay a guinea for a single treatise on one 
subject, especially when, as in the present instance, a 
considerable number of pages is devoted to elementary 
considerations of dynamics and physics, with which all 
students who could appreciate the main subject would of 
necessity be sufficiently familiar. Even were their know- 
ledge of such fundamental matters less clear than is 
desirable, it may be doubted whether an ill-equipped 
student would profit by a curtailed treatment of matters 
already insecurely grasped, and one, moreover, which 
would in many cases mean approaching the subjects 
from other standpoints than those customary to him. 
Such a process runs danger of increasing and not decreas- 
ing mental confusion. 

In short, we have here several books rolled into one, a 
procedure resulting in many hundred (over 900) pages 
and in considerable cost. From the material presented, 
or little more, treatises might be extracted dealing with 
subjects ranging from gas engine history to dynamics. 
It may be admitted that to deal with all sciences germane 
to the subject under consideration has the appearance of 
constituting logical treatment. It should also be ad- 
mitted that to present new matter on a strictly logical 
basis to the average engineer or student is to court either 
failure or neglect. We do not wish to be understood to 
disparage Professor Robinson’s book on account of a 
certain tendency to adhere somewhat too closely to 
academic lines, but we do desire to point out the great 
danger that lies in that direction, especially when it leads 
to increasing the cost of the book beyond a certain point. 
It would be a misfortune indeed if any such defect should 
prevent the scientific or engineering worlds doing justice 
to an otherwise valuable work. 

The volume is divided up thus:—The first eight 
chapters (200 pages) deal for the most part with the 
history of the gas engine, a subject which, clearly pre- 
sented, brings home well to the student the human 
element in association with the natural evolution of the 
gas engine. In Chapters IX. and X. (120 pages) there is 














given a lucid and extremely valuable account of modern 
engines ; and later on, in Chapters XVII. and XVIII. (180 
pages) a further account is given of engines having 
petroleum oil, petroleum spirit, and air as the working 
fluids. Chapter XI. (50 pages) is devoted to elementary 
principles and calculations; Chapter XII. (80 pages) to 
energy and measurement of heat energy; Chapter XIII. 
(14 pages) to thermometry and measurement of tem- 
perature—thus giving three chapters to matters which 
might mostly be “taken as read.” Chapters XV. and XVI. 
(170 pages) deal with the question of fuel, and are among 
the most interesting and valuable in the whole book. 
Chapters XIX. and XXI. properly go together as an expo- 
sition of the leading points in practical thermodynamics. 
Chapter XX. (20 pages) describes the testing of both oil 
and gas engines, 

Of the modern gas engines Professor Robinson gives 
accounts of the following types:—Modern Stockport 
engine, Premier, National, Tangyes, Barker Forward 
engine, Robey, Clarke-Chapman, Fielding, Midland, 
Campbell, Trusty, Gardner, Westinghouse, Simplex, 
Oechelhiuser, Lenoir, Bénier, Koerting, and Capitaine. 
Descriptions are also given of types of oil engines, such 
as Priestman, Griffin, Hornsby-Akroyd, Trusty, Clayton 
and Shuttleworth, Weatherhogg, Crossley, Blackstone, 
Gardner, Fielding, Howard, Rocket, Grob-Capitaine, 
Roots, Vosper, Premier, Tangyes, Campbell, Diesel, and 
Daimler. 

In Chapter XIX., under the heading “ Properties of 
Gases,” a short account is given of the Entropy or Theta- 
phi diagram, and on page 873 is shown an actual indicator 
card plotted with respect to entropy and temperature. 
It should, however, be pointed out that the process by 
which this is effected is one founded upon several 
assumptions. A specified working charge in a gas engine 
does not go through a closed cycle. From admission 
through compression, explosion, and expansion to release 
one mass of gaseous mixture is dealt with, and the pro- 
cess so far can be accurately followed. At release, 
however, a break occurs, and at the next admission a 
new mass of gas and air at a very different temperature 
and pressure is admitted. If, however, we assume, on 
the pv diagram let us say, that at release the gaseous 
mixture is kept at constant volume and lowered in tem- 
perature to the temperature of admission—so describing 
a vertical line on the diagram—we may regard the cycle 
as closed, and then a corresponding temperature-entropy 
curve may be drawn. Professor Robinson gives an ideal 
entropy diagram—Fig. 455—for a closed cycle, and inside 
it gives a representation of the real diagram which is 
actually attained by conversion from an indicator 
card. A glance at this real diagram is sufficient to 
show that its shape is atleast improbable. But whether 
the curves thus shown were probable or improbable, 
in neither case would they be of much value, founded as 
they are on the hypothesis of a constant specific heat. 
Professor Burstall has shown sufficiently clearly that the 
constant specific heat leads to incorrect conclusions, and 
it may be greatly doubted whether any calculations or 
curves put before the world at the present time can be 
regarded as of value unless there is at least given an 
alternative calculation founded on the basis of a variable 
specific heat. The Gas Engine Research Committee of 
the Institution of Mechanical Engineers, in their reports, 
have put the matter on a very decided footing, and the 
further accounts which have been published referring to 
these experiments show what a large amount of light is 
thrown upon the interior mechanism of gas engine 
explosions and expansions once a variable specific heat is 
used. It is certainly a matter for regret that our know- 
ledge of the exact value of the constants in the linear 
equations is so very slight, and it may be remarked that 
it would be a very fitting piece of work for our New 
National Physical Laboratory to re-determine them. 

Professor Robinson gives J—the mechanical equivalent 
of heat—as 778 foot-pounds—see pages 391-5—but does 
not go on to warn his readers that if they wish to work 
on Regnault’s experimental data they cannot, as it so 
happens, use this figure without introducing unnecessary 
error. The figure requires reduction for this purpose in 
the ratio 100 + 100°5; the error introduced by neglect 
of this precaution is, it is true, only } per cent., but in 
the gas and steam engine it often happens that important 
conclusions have to be based on differential readings, and 
the error then may prove considerable. 

The standard types of fuel calorimeter are given in 
Chapter XIV., and it is unfortunate that no published 
account of the Rosenhain calorimeter appeared in time 
for a description of it to have been included in this chapter. 
An account of this excellent and modern form is given in 
the Phil. Mag., October, 1902. 

In conclusion, we can only thank Professor Robinson 
for having put within the reach of engineers a book of 
reference so complete in itself that it will seldom be that 
an inquirer will fail to find, on appealing to its pages, the 
information of which he is in need. 





The Encyclopedia Britannica. New volumes. Vol. xxix. and 
Vol. xxx., being the fifth and sixth of the new volumes. 
London: The Times, Printing House-square. 1902. 


ALTHOUGH, perhaps, there is not so much engineering 
matter in the two volumes now before us as in those 
four to which we have already referred, yet there are 
many things in these two books which render them 
highly useful to members of the engineering profession. 
Again, we cannot hel remarking upon the almost 
universally good choice of authors of the various articles 
which appear. We have had occasion to draw attention 
to this point when dealing with former volumes. It is 
a matter of great importance, for the very essence of an 
encyclopedia is that its contents should first of all be as 
correct as human skill can make them, and should, secondly, 
contain the very latest information upon the subjects 
with which it deals. These new volumes contain, 
amongst those most interesting to engineers, articles on 
“ Gun-making,” by Capt. A. G. Hadcock, manager of the 





Gun Department at the Elswick Works; “ The Gyroscope,” 
by Professor A. G. Greenhill; “Iron and Steel.” by 
Mr. H. M. Howe, Professor of Metallurgy at the 
Columbia University, New York; “ Irrigation,” by 
Sir Colin Campbell Scott-Monerieff; “Lead,” by 
Heinrich O. Hofman, Professor of Metallurgy at the 
Massachusetts Institute of Technology; “ Light- 
houses,” by Mr. W. T. Douglass; “ Liquid Gases,” by 
Professor James Dewar; “Lubrication,” by Professor 
Osborne Reynolds, Professor of Engineering at Owens 
College, Manchester ; ‘“ Machine Guns,” by Major H. W. 
W. Barlow, of the Royal Ordnance Factories at Wool- 
wich ; “ Magnetism,” by Dr. Shelford Bidwell; “ Terres- 
trial Magnetism,” by Mr. Charles Chree, Superintendent 
of the Observatory Department of the National Physical 
Laboratory ; ‘‘ Mathematical Instruments,” by Professor 
Henrici; ‘“‘ Measuring Instruments,” by Professor J. A. 
Fleming ; “ Mercury,” by Professor 8. B. Christy, of the 
University of California; “ Metallurgy,” by the late Sir 
W. C. Roberts-Austen; and “ Mining,” by Dr. C. Le 
Neve Foster, Inspector of Mines. All these writers are 
foremost in the ranks of those learned in the subjects 
of which they write. There is but one direction in which 
the choice of authors is, in our opinion, open to criticism. 
We have again to take up the position we assumed when 
discussing volumes III. and IV. We submit that there 
is too much of the professor and too little of the practical 
man. For many subjects the professor is undoubtedly 
the best, perhaps the only, chronicler; but where 
practical processes are largely concerned, we are certainly 
of opinion that the practical man is most likely to know 
the full details of the latest developments, and to be in 
a position best fitted to describe that which he is every 
day practising. The foregoing notwithstanding, all the 
articles are of high class and well worthy of study. In 
fact, it may_be said that the standard reached in the first 
four volumes is well maintained in those now under 
discussion. 

To be thoroughly candid, however, we must add that 
the lengths of articles are, to our mind, in some instances 
disproportionate to the values of the subjects treated. It 
would be manifestly impossible to embody the whole 
learning of the world in a collection of volumes of the 
size and number to which the encyclopedia is restricted. 
Condensation must therefore be largely carried out. 
Some of the articles in these two volumes appear to us 
—having regard to this necessity—to be unduly long. 
We do not, of course, find fault with the articles as 
articles. They are, practically without exception, of excel- 
lent quality. But we contend that if the lengths of some 
had been curtailed—as we think they might well have 
been without sacrificing an appreciable amount of their 
value—then there would have been all the more space 
for subjects which it seems to us might with advantage 
have been expanded. In this, however, we may or may 
not be in agreement with the majority of the users of 
this book of reference. It is a point which is of manifest 
difficulty by reason of the vast field covered, and depend- 
ing largely on individual opinion. 

As far as we have tested it, the information on the 
various engineering subjects is brought well up to date. 
In some cases we find events recorded practically up to 
the present moment. Not by any means engineering 
works of reference pure and simple, there is much in 
these volumes which canot fail to interest the engineer. 





SHORT NOTICES. 


Valves and Valve Gearing. A Practical Text-book for the Use of 
Engineers, Draughtemen, and Students. By Chas. Hurst. Third 
edition, revised and enlarged, with frontispiece, numerous illustra- 
tions and five folding plates. Price 8s. 6d. London: Charles 
Griffin and Co., Limited. 1902.—Besides the revision of the body 
of the work, the principal feature of this issue is the addition of a 
chapter on Drop ValveGears. Tothe whole subjectonly eleven pages 
are given, which, considering the increasing development and use of 
puppet distributing valves, is quite insufficient to give more than a 
general idea of the type of gear. The Sulzer is the only foreign 
gear described, and as our readers who have followed our account 
of steam engines at the Paris Exhibition know, there are many later 
forms which are of even greater interest, so the account is to be con- 
sidered in no way exhaustive. This fact, of course, does not detract 
from the value of the book in other respects, 

Fowler's Electrical Engineer's Year-Book and Directory of Light, 
Power, and Traction Stations. 1903. Price 1s. 6d. net. Scientific 
Publishing Company, Manchester.—This book of reference has in 
this year’s issue been enlarged to theextent of fifty pages, without, 
however, materially adding to its bulk. The added information 
includes notes on the designing and testing of dynamos and motors, 
on rotary converters and switchboards, electric welding, &c. An 
attempt has been made, by excisions, to bring the same subjects 
on the same pages in the two issues, with a certain amount of, but 
not with entire, success. The present issue appears quite as useful, 
if not more so, as its predecessors. 

Dies: Their Construction and Use for the Modern Working of 
Sheet Metals. Tllustratedby 505 engravings. By Joseph V. Wood- 
worth. London: Sampson Low, Marston and Co., Limited. 
1903.—The chief value of this useful volume lies in its numerots 
drawings of dies in section and descriptions of the methods of using 
them. Many of them we recognise as having appeared in various 
technical papers, but this does not detract from the advantage of 
having them collected in book form. The variety covered is ex- 
tensive. The volume is rather marred by the appearance of te» 
many ‘“‘ advertisement” cuts. 

An Elementary Treatise on the Mechanics of Machinery, with 
Special Reference to the Mechanics of the Steam Engine. By Joseph 
N. Le Conte, Instructor on Mechanical Engineering, University of 
California, Associate Member of the American Institute of 
Electrical Engineers, &c. Price 10s. 6d. New York: The Mac- 
millan Company. London: Macmillan and Co., Limited: 1902. 
—In spite of the name, which is rather suggestive of utilitarianism, 
this volume is almost wholly academic ; it is a book more for the 
student than for the practical mechanician. We do not make this 
statement in any derogatory sense. 








H.M.S. Hazarp has arrived at Portsmouth from 
Barrow, with three submarines, built by Messrs. Vickers, Sons 
and Maxim for the British Admiralty. The Hazard was also 
accompanied by two torpedo boats. These submarines have 
undergone aseries of successful tests in the docks at Barrow and 
in the open sea outside Barrow Harbour. No. 6 submarine remains 
at Barrow for further trials, and three others of this class are in 
course of construction at the naval construction works, 
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VALTELLINA HIGH-TENSION 
PHASE RAILWAY. 
No, II.* 

Tue power for the line is hydraulic, and is obtained 
from the flow of the river Adda. The central station is 
about } mile from Morbegno station, on the north side of 
the river. The theoretical water power obtainable is 
over 9000 horse-power. The hydraulic works, the tur- 
bines and dynamos, and the central station generally, 
we will describe in anotherissue. Three turbo-alternators, 
each of 2000 maximum H.P., are already installed, and a 
place for a fourth of 3000 isprepared. The current is led 
off to two sets, “ upper” and “ lower,” of three bus bars 
each, being taken, well insulated, under the floor of the 
main dynamo hall to the large switch and safety fuse hall 
behind the switchboards. There are six vertical marble 
switchboards, one of them not now in use, as shown in Fig. 
10. The switch and fuse-hall isa large room 49ft. by 17ft. by 


THREE- 


the whole length, this one line being simply led through 
the transformer houses, and tapped in each of them. 
For example, at Colico the line descending the valley 
from the central station branches into three in the 
Colico transformer house. One branch leads on towards 
Lecco, a second towards Chiavenna, and the third to the 
Colico transformer. In each of these branches is inserted 
a high-tension switch of the two-horn spread-arc type, 
with vertical motion of the contact blade, placed at 
a high level in the hinder room of the house, and 
operated from the front room by rope gear. In Fig. 138, 
which is a diagram of the transformer connections, 
these switches are marked BBB. Each transformer 
house consists of two lofty rooms of small area, separated 
by a brick partition wall from top to bottom. The back 
room contains all bare high-tension parts andall the high- 
tension safety fuses. In thefront room stands the stationary 
transformer and the low-tension switches, which are 
placed high up, and worked from below by rope gear. In 
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Fig. 1O—SWITCH BOARD AT POWER STATION 


some 30ft. high. The current is tri-phase of 15 per second 
frequency. The voltage being 20,000, every precaution 
has to be taken, and we will come back upon this in 
describing the central station. In passing, we may men- 
tion that all the measuring instruments upon the switch- 
board are at low tension, being operated by small trans- 
formers specially inserted for this purpose. 

The upper bus bars have so far been used only for test- 
ing the alternators, for which purpose a large liquid 
rheostat tank has been built in the basement. The rail- 
way current is taken from the lower set of bus bars by 
three bare copper wires of 8 mm. diameter across the 
river and the fields to Morbegno station, and thence up 
and down along the line to the transformer sub-stations. 
They are carried on Corinthian red larch poles of not less 
than 10in. diameter at top and 12in. at base, whose butt ends 
are burned and tarred. Along the railroad these same posts 
carry the 3000-volt contact wires. Half way up each 
post there is an iron circlet or band whose lower and 
upper edges are cut and bent into rings of protruding 
spikes. These are supposed to prevent boys from climb- 
ing the posts, but do not look very formidable hindrances. 
No accidents of any kind have occurred on the primary 











Fiz i—HIGH TENS ON INSULATOR 


wires, which is probably more due to repeated warnings 
given in all the schools and all the churches throughout 
the district than to any more mechanical preventive 
means. The insulators used are shown inFig.11. They 
are five-lipped, and are tested at 60,000 volts. They 


stand on 8in. brackets on the outside of the post, with | 


2ft. vertical spacing between the three wires. The 
section that runs up the valley from Morbegno is of 
7 mm. diameter wire. From Morbegno to Colico 8 mm. 
is used, and from Colico in either direction towards 
Chiavenna and Lecco again 7 mm. 
—Fig. 1 ante—will show that there are nine transforming 
stations. The last station up the valley is 3} miles short of 


Sondrio, and there are three lying between Colico and | 


Sondrio, averaging 7} miles apart. There is one only on 
the Chiavenna branch, and this one lies 13 miles north 
of Colico. Towards Lecco the primary does not go 
beyond Abbadia, which is 44 miles from Lecco. Inclu- 
sive of Abbadia and Colico,there are five transforming 
stations upon this branch, averaging 5 miles apart. At 
Abbadia there are two transformers installed, double 
power being required for the large amount of shunting 
done in the Lecco terminus, where all the goods traffic is 
dealt with, besides the work of the repairing shops. 

There is only one primary line—three wires—to feed 


No. I. appeared January 39th. 


Reference to the map | 


the back room is placed a ventilating fan, driven by a 
low-tension 14-volt three-phase motor, which is fed by a 
small auxiliary winding on the transformer. On the 
branch of the primary leading to the transformer is in- 
serted a set of three safety fuses, marked AAA on 
Fig. 13, which, however, does not refer to a junction like 
Colico. Past the transformer one of the three secondary 
wires is immediately earthed—that is, led to the 
travelling rails, marked S on Fig. 13—while on the 
other two are inserted safety fuses, aa. Beyond 
the latter, at Colico, the secondary line, consisting 
of two wires, branches in four, three branches 
going towards Lecco, Sondrio, and Chiavenna, and 
the fourth to Colico railway station. Each of the former 
three branches is separately protected by pairs of fuses. 
The Chiavenna branch is derived by two separate and 
alternative routes, on which are placed two separate cut- 
out switches, from the Lecco and the Sondrio branches. 
The fourth branch to the station has its switch in the 
station. At each station a section of the contact line, 
about four-tenths of a mile long, is insulated from the rest 
and remains uncharged, except when a train is coming in 





Fig. 12—-ARRANGEMENT OF PRIMARY AT A TUNNEL 


or is leaving the station. Thus at Colico, on the secondary, 
there are four double switches in the transformer house— 
as well as the three triple high-tension switches on the 
primary—and a fifth in the railway station. 

Thus it will be understood that there is no complicated 
system of feeders: there is one single feeder for the 
whole 67 miles, and, so‘far as the primary is concerned, 
nothing could be of greater simplicity. For repairs or 
other like reasons, however, the whole length may be cut 
into sections by the switches already mentioned. The 
8mm. size down to Colico gives a sectional area of 
50 square millimetres, while the 7 mm. branches have 
384 square millimetres section. Along the former is 
carried the total power used in both the Lecco and Chia- 
venna branches, as well as that taken off at Cosio 
between Morbegno and Colico; but on this portion the 
variations of load on all the transformers are super- 
imposed, and therefore to a considerable degree levelled 


| off. This levelling is, however, not nearly so great, of 








course, as in tramway traffic or on urban lines with a 
constant passenger traffic with small time intervals 
between the trains. The current leaving the central 
station has maxima—in this winter season—which vary 
from 64 to 82 ampéres, and the half-hourly readings kept 
in a written record run from 14 to 28 ampéres. On the 
day on which we ourselves watched it the consumption 
was 700 kilowatt hours per hour, being steady from 
7 a.m. to 12 noon, 800 between 6 a.m. and 7 a.m., and 600 
between 12 and 1 p.m. The voltage is normally 
20,000, and on this day varied from 17,400 to 20,000. 
The minimum never goes below 17,000. In starting a 
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Fig. 13—TRANSFORMER CONNECTION 


270-ton goods train up the Chiavenna incline the locomo- 
tive takes 150 ampéres at 3000 volts. The transformation 
is in the ratio of one-sixth, and the voltage along the 
contact line varies from 3200 to 2600. The latter low 
limit of tension is seldom reached except in Lecco 
station, at the end of the 4}-mile long stretch from the 
Abbadia transformer. 

The high-tension primaries are not taken through the 
tunnels, for various reasons, among them risk of damp 
and smoke affecting the insulation. Fig. 12 is a photo- 
graph of a tunnelled part of the line which shows how 
the primary is carried over the hillside outside the 
tunnel. The whole length of the primary is of soft 
copper. 

Fig. 14 is a photographic view of the transformer itself. 
The ventilating fan—already mentioned—discharges the 
cooling air upwards, through central ducts, in the three 
parts of its body. Referring to Fig. 13, it will be seen 
that between the fuses A and the primary coils G the 
currents pass through impedance coils C. From points 
between A and C and from the middle points of C wires 
lead to the lightning conductors F, of the horned type. 











Fig. 14—HIGH-TENSION TRANSFORMER 


Each of these three pairs of wires tnite beyond the 
lightning conductors and lead through air-spark con- 
densers D E to the earth-plate L;. Of the three wires 
coming from the secondary coils g g y, one leads straight 
to the rails S. The two others pass through impedance 
coils ¢ ¢ and safety fuses a a to the three pairs of 
switches 6, b, b;. Beyond b, the wires branch off to 
lightning conductors ff, whence the path of escape is 
through the air spark condensers d ¢ to an earth plate L;. 
The trolley contact wires are marked s s. Each of them 
is interrupted by a short insulating length marked J J in 
the diagram bridged across by the switches b,b,. By 
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opening these switches and one or other of the switches 
b, by, the contact line to either side of the transforming 
station can be cut off and isolated in case of mishap or for 























kilom. or sixty-four per mile, the spacing varying from | stretching 300 m. on either side of the station, and the 
40 m. on straight lengths down to 26 m. on curves of | long sections are thus 600 m. shorter than the distances 
800 m. radius. At intervals along the line both high | between stations. On the track itself each gap is filled 
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Fig. 15—AMBROIN INSULATOR 


repairs, without interfering with the activity of the line to 
the other side of the station. 

The transformer itself can also be completely isolated 
from both the high-tension and low-tension lines. Thus, 
when a transformer is undergoing repair, no interruption 
to the traffic on any part of the line is necessary, the 
portion of the contact line near the transforming 
station which is cut-out, being fed from the two neigh- 
bouring transformer stations. 
formers being inserted in parallel across the high-tension 
system, any specially heavy load taken off one part of the 
line is not borne solely by one transformer, but is really 
distributed over several. 


The normal power of each transformer is 300 kilovolt | 


ampéres, and for a short time it can stand five times this 
load without overheating. 

The two overhead contact wires are of hard-drawn 
copper wire of 8 mm. diameter, and are suspended 344in. 
apart by an elastic suspension of 5 mm. galvanised steel 
cross wires. Each contact wire has its separate cross 
suspension wire, this having for its main reason increase of 
mechanical elasticity in the suspension, but also having 
the advantage of greatly raising the insulation between 
the two wires, which is actually eight to ten times as 
much as is given by a single insulator. The attachment 
to the cross wires is by means of ambroin insulators of 
the design shown in Fig. 15. The outside protection is 
a cast iron bell. The supporting pin is a fin. galvanised 
steel rod, covered with 8 mm. thickness of a it At 








Fig. 16—PORCELAIN INSULATOR 


its lower end this pin is hinged to the two-part metal | 
clamp in which the contact wire is secured. Thus, as | 
the trolley passes the insulator, the wire is free to swing | 
out of the horizontal without the insulator itself being 
pulled out of its vertical position. This is of some im- | 
portance, as the mechanical force upon the insulator does 
not pull it so as to let the wire accommodate itself in the 
right way to the passage of the trolley. The insulators | 
used at curves have eyes cast on their lower edges for | 
the attachment of cross steady wires. At butt joints of | 
the line wires no soldering is employed, screw clamps | 
alone being relied on. These ambroin suspension insula. | 
tors are all tested to 10,000 volts. Each end of the steel | 
Suspension wire is fastened to a porcelain insulator, shown | 

| 

| 


| 


in Fig. 16, which is tested to 12,000 volts. The three 
methods of support are shown in Figs. 17, 18, and 19, | 
Which also show the attachment of the high-tension | 
three-wire line to the same posts. The stretch from 
Lecco to Colico along the lake side is much exposed to | 
wind, and here, as also in the sharper curves elsewhere, 
comme posts braced across at top—see Fig. 18—by two 
ight wood rails areemployed. In the upper valley the 
single-post system—Fig. 17—is used. The single post 
with two arms, as in Fig. 19, is used in stations and 
sidings where the line is double. These various suspen- 
sions are also shown in the photographic views, Figs. 7 
and 9 (ante). The posts are spaced on the average forty per 


Again, all the nine trans- | 


| purpose. 


Por insulator 
(Insulators > 


























Double Scale 
“Tye Exonumr” 








Swain 


Fig. 17—SINGLE POST SUPFORT FOR CONDUCTORS 


tension and low tension lines are protected by lightning-| up by a creosoted hard-wood stake 2ft. long. Similar 


conductors on the posts, the path to earth being through 
liquid resistances in cylinders carried by the posts some- 
what above their middle height. 
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Fig. 18-DOUBLE POST SUPPORT 


In the tunnels, owing to the small headway available, 
the suspending wires stretch longitudinally, the porcelain 
insulators to which they are tied being fixed in the soffit 
of the arch by bolts cemented in. 





| to do so without first applying the above 
In Fi 


longer wood insulating pieces are also inserted at ali 
crossings, &c., wherever one wire has to pass another, only 
one of the two crossing wires, however, being so inter- 
rupted. At such crossings, of course, electric continuity 
is maintained by a copper junction wire passing over the 
wood, the wood merely keeping the trolley temporarily 
out of contact. To avoid sparking the junction wire is 
raised some inches above the wood. The third phase 
passes along the travelling rails, which are banded by 
simply bent copper wire 6 mm. thick, pegged into conical 
holes drilled in the rail ends by unsplit steel pins. At 
every half-kilometre the two rails are connected across by 
copper strip. The insulation of the whole three-phase 
system, high and low tension together, is tested by 
raising the voltage at the central station to 30,000 volts. 
Experiments were made with a safety short-circuiting 
arrangement at level crossings and at statiuns, the short- 
circuiting wire coming in contact with the lower side of 
a copper ring when any breakage of the contact line 
occurred. As no accidents have ever occurred, however, 
and as this ‘device causei trouble by occasionally short- 
circuiting and blowing out the fuses when there was no 
need, the safety appliances were abolished at the request 
of the Italian authorities. It is argued that at level 
crossings breakage, if it occurs at all, will occur when a 
train passes,’at which time the gates will be closed, and 
no one can be on the track. The stations are specially 
protected in a manner explained below when dealing 


with the block system employed. Moreover, when a 


contact wire breaks it can hardly fall elsewhere than on 
the top of the car, because it is assumed that the sway 
caused by the passage of the trolley will decide the 
rupture. One such breakage has actually occurred, the 
wire falling on the roof and doing no harm of any kind. 
No accident has yet occurred to any member of the 
public nor to the car drivers or conductors. Three have 
occurred to erectors and repairers.. These occurred in 
consequence of a treble infringement of the regulations 
of the service superimposed upon action of almost 
incredible carelessness—the man steadied himself in 
descending a ladder by laying his two hands upon the 
two contact wires. In two ofthese cases death was 
instantaneous and painless. In the third, half of one arm 
had to be amputated, and the man is now alive and 
otherwise well. His elbow had touched live metal while 
he was using a tool in one hand without gloves. 
Short-circuiters, consisting of a long wooden rod with a 
wooden crossbar at one end, carrying two metal hooks to 
Jay on the overhead wires, and a metal cranked prong to 
wedge under a rail, are carried on each motor car and by 
all repairing parties. The standing official instructions 


|are (1) never to approach the wires without a written 


and stamped permission; (2) never to do so without 
being properly informed that the wires are dead; (8) never 
short-circuiter. 
10 we have 
seen. views of the front 
of the central station main 
switchboard. Fig. 20 is a 
schematic diagram of these 
connections. . Of the six 
marble boards seen in Fig. 
10 the two centre ones 








Fig. 19—TWO ARM SUPPORT 





correspond to the upper 
portion of . the diagram 
Fig. 20, and serve the two 
sets of external lines, or bus 
bars. Only one of these is 
at present used for railroad 
work, 

The four other marbles 
serve the four alternators, 
one of which, however, is 


As already mentioned, the contact line is in sections, ;| not yet laid down, so that its marble is at present 


united only through .the switches mounted for this | blank. 
At each station there is a “ station-section,” | make the arrangements clear to the reader. All the 


The explanatory notes upon Fig. 20 will 
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measuring instruments on the board are operated 
by transformed low-tension currents, the main cables 
passing from the machines, heavily insulated, underneath 
the floor to behind the board. For each set of bus bars 
there are three ampére meters, a voltmeter, and an 
energy meter. For each machine there are an ampére 
meter, a voltmeter, and a synchronising voltmeter, as 
well as an ampére meter for the exciter. In the exciting 
circuit there is a regulating rheostat and a cut-out switch. 
Each alternator requires two 3-pole switches for connect- 


ing to either set of bus bars. One 3-pole switch is seen | 


on each bus bar marble. All these switches are operated 


from the front of the board ; but the switches themselves | 
are placed some 20ft. from the ground in the hall behind | 


it, andthe gear by which motion is given to them is an 
endless rope stretched over two pulleys far apart. 
safety appliances are generally of the same sort as have 


already been described for the transforming stations. | 
Each safety fuse stands upright by itself in a small com- | 
partment of three vertical walls and a floor of marble, | 


and is inserted in a thick porcelain tube with a thick 
outer wrapping of paper. The lightning protectors are 
in a space by themselves. The “earth ” isa stout copper 
plate some 6ft. square placed in good electric contact 
with the water of the tail-race of the turbines. 

Outside this station may be seen a novel style of 
lightning conductor, which protects the steel flume tubes 
bringing the water down to the turbine house. This 
consists in a triplet of broken jets of water continuously 
playing over the line to be’ protected and an earth plate 
below it. The jet really consists at each instant of a 
conglomeration of separate globules or drops—it is not a 
“solid” sheet of water. This passes the lightning 


discharge very easily, as has been frequently proved. It | 


forms a source of constant leakage across the triple line, 
but the amount of this leakage is small. Three jets,each 
jin. thick, and together passing 5b. or 6 lb. of water per 
second, give a leakage of ;}5 ampére under 20,000-volt 
tension. 

This switchboard, as also the alternators, are the 
work of Schuckert and Co., of Niirnberg, the insulated 
cables being supplied by Pirelli, of Milan. All the rest of 
the electrical work and plant, as well as the turbines, have 
been made and erected by Ganz and Co., of Buda Pesth; 
and, indeed, it is to the. energy and enterprise of Ganz 
and Co. that the whole of the undertaking is due. 








Tx trafiic returns of eighteen principal English and 
Irish lines show a decrease of £11,367, equal to 0-8 per cent., for 


the week, 43 compared with the corresponding week last year, and | car builders in these islands can still bear to be further | can be 
| price from £500 to £1000, still predominate, we are glad | giving 15 at 
ito note that there is a tendency amongst builders to | act automatically. 


the three principal Scotch lines show a decrease of £10,638, equal 
to 5-9 percent. For the current half-year the English and Iri 

lines exhibit an increase of £40,988, or 0-9 per cent. ; while on the 
Scotch lines there is a loss of £40,529, equal to 0-7 percent. The 


latter are calculated from August Ist instead of from January Ist, | a > Po 
‘no doubt, increase with the competition. 


as fa the case of the English and Irish companies, 


The | 


] | Without anticipating such a boom for 


s 


c 
Energy meter S.Safet 
tmeter VU Switch of the voltmeter T. 


Fig. 20 


THE CRYSTAL PALACE MOTOR CAR SHOW. 
No. I. 
From whatever point of view the present exhibition 
of automobiles is regarded, it must be recorded as 
| successful quite beyond anticipation, and the promoters 
—the Society of Motor Manufacturers and Traders—have 
every reason to be satisfied. In the first place, all records 
hitherto established either in this country or in France 
with respect to number of exhibitors have been eclipsed, 
the space occupied by exhibits being 87,000 square feet, 
or twice the area of the recent exhibition in the Grand 
Palais at Paris. It is, moreover, with the exception of 
| one branch of the industry, thoroughly representative, 
nearly all the best known manufacturers of this country, 
| the Continent, and America having cars of latest design 
on view. Although foreign exhibits preponderate, still 
|it is satisfactory to note that about one-third of the 
whole is of home production, and will bear favourable 
It is in the heavy 
| vehicles of commerce that the names of some of our 
leading makers are absent, but in this department 
English builders maintain the high position which they 
early acquired in the race for international supremacy. 
The casual visitor to the Crystal Palace could scarcely 
fail to note the remarkable amount of intelligent interest 
which all sections of the public appear to take in the 
motor car. The crowds of people who have this week 
paid for admission to the exhibition remind us of the 
popularity of the cycle shows. It is all the more note- 
worthy when we consider the comparatively few persons 
—an insignificant percentage of the public—who are able | 
to afford this form of locomotion. True, some such 
reflections may have been prominent in our minds in the 
| early days of the modern cycle. Yet the bicycle can 
scarcely now be classed as a luxury. Can it be that the | 
motor car will one day vie with the cycle for popularity ? | 
the motor car | 
industry, it needs no prophet to predict that the future of | 
the self-propelled carriage is of the brightest. That the | 
English builders are not yet turning out sufficient vehicles 
to keep pace with the demand even at home is shown by 
the figures recently published with regard to the export 
trade of France. Last year the value of the motor car | 
exports amounted to ovee £1,000,000, of which amount 
England is said to have contributed one-half. In Paris 
| alone, we learn, there are fifty-three firms engaged in the | 
| manufacture of frames and motors, while the provinces | 
| supply a further batch of seventeen. Last year these | 
firms built 12,000 cars, and employed 45,000 workmen. | 
It would, therefore, appear that the ranks of the motor | 


| comparison with that of France. 





inflated. Although the more costly vehicles, ranging in | 


produce cars of amore humble type. This tendency will, 
There is ample | 


ransformer WZ Vattmeter W Resistence 
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Swaux 


room for a simple car at a ee not exceeding £200. 
Nor can we see any reason why a sound vehicle should 
not be put on the market at this figure, free from com- 
plications, yet one that wil! “get there.” One or two 
American cars exist which answer in one respect at least 
to our ideal, but they leave room for considerable 
improvement. 

Another feature of the present exhibition, speaking still 
from acommercial standpoint, is the large number of agents 
with high-sounding titles which exists. The public will 
probably be better and more economically served when it 
can purchase its requirements direct from the manu- 
facturers, while a considerable reduction in prices should 
result from the saving of large commissions. Turning to 
the engineering side of the subject, it is evident that the 
petrol car is still passing through a period of transition. 
In the motors proper it is not yet settled whether the 
automatic or the mechanically-operated induction valve 
is the correct thing, although there is a decided inclina- 
tion to the adoption of the latter. With regard to trans- 
mission mechanism, the Panhard form of change speed 
still predominates, but for the secondary drive it is a figh 
between the universal jointed shaft and live axle on the 
one hand and the chain and sprocket wheel on the other. 
The former gains in popularity, although by some it is 
thought that neither of these will be general in a few 
years. Some makers are now experimenting with an 
electric drive, i.e., a petrol motor driving a dynamo, and 
the latter supplying current to electric motors on the 
axle, and the show contains one machine so driven. 
True, it seems a somewhat roundabout system, but the 
loss due to friction in transmission and transformation 
will probably be much less than in most petrol cars as at 


| present constructed. Progress in this direction will be 


watched with much interest. 

The latest recruit to the ranks of petrol motor car 
builders is the Thornycroft Steam Wagon Company, 
Limited. This firm exhibits two sizes of vehicle— 
10 h.p. and 20 h.p.—which embody some good features, 
and of which we hope to give further particulars next 
week. 

Another acquisition to the petrol motor car manu- 
facturers is the Langdon - Davies Motor Company, 
Limited, Southwark-street, London. The chief feature 
of this car is a novel spring underframe, on which the 
engine and machinery are fixed. This arrangement 
insulates the motive mechanism, so that the shocks are 
all absorbed, and both carriage and engine frame can be 
more lightly sprung. The change speed gearing is also 
constructed on new lines. There are four speeds, which 
changed while in motion or at rest by means of @ 
The engines have two cylinders capable of 
wer on the brake. The induction valves 
The Daimler Motor Company, Limited, 
of Coventry, has an impressive display of a. cars 
of 12, 14, and 22 horse-power. These include a 22 horse- 


sliding key. 
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nower brake, fitted with a four-cylinder motor, which has 


been built forthe King. The main features of the Daimle 


cars have not been materially altered, but the well- 
known change-speed gearing has been modified so that 





Fig. 1—SECTION OF KREB’S AUTOMATIC CARBURETTER 


the speed of the car can be varied from the maximum to 
the minimum limits and vice versdé without having to 
throw in the intermediate gears. This is effected by 
mounting the sliding gear wheels on two separate sleeves 






























































Fig. 2—SECTIONAL ELEVATION OF MAUDSLAY MOTOR 


instead of on oneas formerly. The Daimler motors show 
much improved design, and have a neat carburetter which 
allows of delicate adjustment. The chain drive from the 
change-speed gear to the rear wheels is retained.*"“7}""= 





Fig. 3—END ELEVATION OF MAUDSLAY MOTOR 


The Panhard and Levassor carriages retain all the 
features which have made them so popular, but the 


feature. 


rjany desired speed without change of gear. 


independent of the speed of the motor. 


It is intended to allow the car to be driven at 
In other 
words, its object is to so regulate the quantity of air 
admitted to the mixing chamber that an absolutely 
constant mixture of gas and air is secured automatically 
The accompany- 
ing sectional drawing—Fig. 3—will enable the operation 
of the device to be readily followed. There are three 


Panhard cars are fitted with bodies by the most eminent 
Paris builders, and in point of luxury leave nothing to be 
desired. 

The Maudslay Motor Company, of Coventry, shows 
two 20 horse-power cars and a chassis. The framework 
of these cars, as well us the motors and transmission 
gear, call for some description. The framework com- 
bines strength and lightness. Figs. 6, 7 and 8 show 














shown in the illustration. The first is the air nozzle A, 
communicating with the mixing chamber C. Into this 
nozzle projects the spray nipple D, which leads from the 
float chamber. The second part is the throttle valve 
piston F, which is actuated by the rod H from the 
centrifugal governor of the engine. The cylinder G 
in which this piston moves communicates by means of 
a port shown and pipe J with the motor cylinder. The 
third part alluded to is the combination of piston K and 
T, and diaphragm Q,and chamber O. This portion of 
the device serves to open ‘more or less the ports M to 
admit the desired quantity of extra air. The operation 


of the whole is briefly as follows:—The travel of the 
piston F varies with the speed of the motor, and the 
vacuum caused draws spirit through the nipple D and air 
through the nozzle A. At the same time it tends to 
draw down the piston K and so uncover the ports M. 
When the speed of the motor is comparatively low the 
vacuum is only partial and insufficient to overcome the 
spring R, but with the increase of speed the air acting | 
on the large area of the diaphragm Q and piston T over- 
powers the spring and the ports M are more or less 














BASSI TY YH 
a ee A 
= te 
7 ———_st—)) 
~ tS A { < 
Cc / - e JEAc 








Figs. 6, 7, & 8—DETAILS OF FRAME 
uncovered, admitting a greater quantity of air to com- 
pensate for the additional supply of spirit. The mixture | 
is thus kept proportionate at all speeds of the motor. | 
Spasmodic movements of the valve K are prevented 





addition of the Krebs automatic carburetter is a novel 





be made without taking the hands from the wheel. 








main parts, apart from the float chamber, which is not , 





|Fig. 4@—-BRUSH CO.’S “ DILIGENCE ” 


roughly the manner of its construction. It consists of 
solid drawn steel tubing of rectangular section, into which 
well-seasoned ash is tightly driven. Referring to the 
figures, A is the main frame carrying the body, B the 
lower frame carrying the engine and gearing, C C side 
members to lower frame, D front members to lower 
frame, and E E tubular stays between the main and lower 
frame. The petrol motor—Figs. 2 and 3—is of the 
vertical three-cylinder type, with cranks set 120 deg. 
apart, thereby giving a good balance to the moving parts. 
The working parts are enclosed, but the main bearings and 
connecting-rod ends are made easily accessible by the 
provision of inspection doors The pistons can also be 





Fig. 5—-WHITE 14 H.P. STEAM CAR 


taken out this way. The valves are all mechanically 
worked, the operating mechanism being contained in a 
casing mounted on top of the cylinders. In orderto give 
access to the valves this casing can be swung over on one 
side and the valve boxes readily removed. The three 
cylinders are made in one casting, the water-jacket being 

































Figs. 9, 10, & 11—PICK CO.’S BRAKE 


owing to the cushioning of the piston T, the air above | formed by aluminium panels. The crank shaft is hollow 
which can only be released through the small hole S.| being machined from a steel forging, and the oil for 
Another new feature of the Panhard cars is a method of | lubrication. is pumped through the shaft to holes in the 
adjusting the throttle valve and the timing of the ignition | bearings. 
by the use of two thumb screws mounted on the steering | and operates on a rocking spindle in the induction pipe, 
wheel, which thereby enables these adjustments to| which has a disc throttle valve. 
The | short length of shafting by means of a fly-wheel clutch. 


The governor is mounted on a vertical shaft 


The engine drives a 
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The shaft has universal joints, and communicates motion 
to a train of change gearing on parallel longitudinal shafts 
in an aluminium gear box, which also contains a cross 
shaft driven by bevel gearing and the differential gearing. 
From the last-named chains communicate the power to 
the road wheels. 

The Belsize cars, built by Marshall and Co., Clayton, 
near Manchester, are an example of sound British work- 
manship at a reasonable price. The 12 horse-power 
carriage has a two-cylinder vertical motor with cylinders 
4in. by 4}in., which gives about 16 horse-power on the 
brake. The induction valves are automatic, and the 
governor actuated from the crank shaft is placed in a 
chamber which forms part of the crank casing. The 
governor acts on the throttle. The valves and pump are 
made easy of access. The gearing is of the Panhard 
pattern, with large wheels of hardened steel. Motion is 
transmitted between the engine and gear-box by means 
ofa clutch, and from the gear-box to the back axle by 
eardan joints. Three positive speeds—32, 15, and 
8 miles per honr—are provided, but by means of a small 
handle on the steering post, which controls the governor 
spring, intermediate speeds are attainable. To obviate 
the necessity of long wires for the electric ignition the 
coil is placed near the motor. The Brush Electrical 
Engineering Company exhibits some luxurious carriages, 
one of which we illustrate in Fig. 4. It is called a 
16 horse-power Diligence, and comprises a new form of 
body, which is arranged to form two or three types of 
carriage. It is provided with a movable head—not 
shown—carried forward to the dashboard, giving a dust- 
proof and enclosed vehicle at the hind part, with access 
at each side. With the head removed, the car can be 
converted into a hooded Victoria. The head carries a 
movable glass screen to fit over the dashboard. At the 
rear isa spider seat. The car is upholstered in grey 
corduroy cloth. The petro! motor is of the vertical 
pattern, having four cylinders. The cylinders are cast in 
one with the combustion chamber, as is now almost 
general. The water jacket is amply proportioned with 
free passages round the exhaust valves, and there are no 
pockets to hinder circulation. The induction valves are 
placed at the crown of the cylinders, and both these 
valves and the exhaust valves are so fitted that in either 
case it is only necessary to unscrew a single nut in order 
to examine them. The governor is of the throttle type, 
acting on the induction. The change speed gear is 
coupled to the motor by a single cone clutch, operated 
by a foot lever. The sliding sleeve type of gear has been 
adopted. The gear wheels are cut out of steel forgings, 
case-hardened and tempered. One lever operates all 
the gears and reverse speeds. On the steering column 
are two levers, one for regulating the timing of the 
ignition, and the other for operating the throttle valve, 
thus giving an easy control. 

The Pick Motor Co., Limited, Stamford, one of whose 
cars we illustrated in connection with the Crystal Palace 
Show last year, has embodied several improvements, 
while retaining the leading features of the Pick carriages. 
This firm makes a speciality of a simple and really inex- 
pensive vehicle with a belt-drive. The engine is of the 
double-cylinder horizontal water-cooled pattern, with its 
centre line parallel to that of the car, and the induction 
valves are automatic, while the exhaust valves are worked 
by a neat type of gear. Although with more than a 
year’s experience, it is significant that the belt-drive is 
retained, while other makers have discarded it. The 
1eason that it has been found to answer in this car is no 
doubt that the drive is longer than usual, and that the 
belt is enclosed so as to be protected from the weather. 
These vehicles are provided with a special brake of simple 
but effective kind. It has two parts only, acts in either 
direction, cannot apply itself, and when released is free 
from frictional contact with the drum. When the cam is 
in the normal position, that is to say, in the position 
shown in Figs. 9, 10, and 11,with its major axis upright, the 
band (v) is slack upon the drum (0). If, however, the 
shaft (g) be turned in either direction through the 
medium of the lever (k) keyed upon it, the two boxesare 
moved by the cam in opposite directions or towards one 
another, thereby tightening the band upon the drum. 
Upon releasing the lever the elasticity. of the band is 
sufficient to take it out of frictional contact with the 
drum. Although the belt-drive is the standard of this 
firm, when desired the Panhard type of transmission can 

. be adopted. 

There is quite a number of different types of steam 
carriages, including the Locomobiles, a larger and more 
powerful type of which, with enclosed engine and 
improved lubricating arrangements, is shown. The 
engine of this car is capable of developing 10 horse- 
power ; the steering is by a hand wheel, instead of tiller, 
and the throttling of the steam can be effected by an 
attachment on the wheel. Powerful brakes and large 
water and petrol tanks are provided. A larger and more 
powerful pattern of the White steam car is also exhibited, 
Fig.5. Itis built on the lines of the petrol cars, with chassis 
and tonneau body. The boiler is of the flash type, but 
the engine is a compound capable of developing 14 horse- 
power. The cylinders are 5in. and 3}in. in diameter by 
4in. stroke. This carriage seats four persons; it has a 
chainless drive,and two independent sets of brakes. 

A new English-built steam car—the Chelmsford—is 
shown by the Clarkson and Capel Steam Carriage Syndi- 
cate, of Chelmsford, but we must defer a description of 
this car for the present. Another English steam car- 
riage is the Vapomobile, manufactured by the Motor 
Construction Company, of Nottingham. 








ALMANACS, CALENDARS, &c. 


THe Lunkenheimer Company, of Cincinnati, has distributed 
amongst its customers a wall calendar of the daily tear-off pattern, 
the figures on which can be seen at a very long range. 

A VERY neat wall calender of the monthly block type has been 
iagued by the Lancashire Steam Motor Company, Leyland. It 
bears an illustration of a stud of motor wagons made by this firm 
for the Liverpool Corporation. 
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THE CANADIAN NIAGAnhA POWER 
DEVELOPMENT. 


Tue extension of the Niagara Falls Power Station has been 
recently described in THe ENGINEER of January 16th. 
It is not generally known that a similar undertaking has for 
some time been in progress on the Canadian side of the Falls 
by the Canadian Niagara Power Company. This company 
has acquired rights to use the power developed by the Horse- 
shoe FalJs, which are almost entirely in Canadian territory. 
Commencing in a small way by developing power for distribu- 
tion in Victoria Park, the new company has abandoned its 
original scheme and extended its operations, and will in time 
have a power station almost equivalent to that on the 
American side. The method adopted is identical with the 
older project. There is a wheel pitand tail race. According 
to the plans, the full length of the former will be 480ft., but 
at present a section only 266ft. long is being built. It is 
21ft. wide, and will be about 170ft. deep.. At the time of our 
correspondent’s visit it was 106ft. deep. The above engraving 
shows the work in progress. The photograph was taken at 
the moment of blasting. The shot is said to have been the 
greatest ever fired in the British Empire, and the rate of 
excavation was about 17ft. a month. The method of sinking 
through the limestone is similar to that practised on 
the other side, but there has been a smaller amount of 
water to contend with. The tunnel from the wheel pit to the 
lower river has been driven a distance of about 2200ft.; the 
tunnel is 25ft. high and 18ft. wide, that is, 4ft. higher than 
that on the American side, which has recently been tested by 
passing water through it sufficient to develop 100,000 horse- 
power. To facilitate the construction, a shaft was sunk mid- 
way between the pit and the outlet, and at the time of our 
correspondent’s visit a number of men were working at the 
portal so as to prevent the accumulation of ice which takes 
place every winter on this side of the Horseshoe Fall. The 
temporary rubble work will be lined with masonry in the 
ensuing spring. A great saving has been made by using 


concrete to line the tunnel between the spring line and the | 
bottom, as owing to the scarcity of bricks only the upper part | 
of the arch will be lined, and even that portion will take about | 


1,250,000 bricks. A forebay of large size is being constructed 


which will extend the full length of the 


to about 400ft.; the average depth of water will be 18ft. 
Fig. 1, page 143, is reproduced from a photograph of the site. 


The generators will be arranged to work in parallel ; the limit | 


will be 10,000 horse-power (75,000 pre. at a pressure of 
12,000 volts and frequency of 25 cycles. It is claimed for 


it and will stretch | 
out in front of it to a point giving a width of 250ft., so as | 
to form a canal, and beyond this the forebay will widen out | 





this unit that there is a saving of cost of power, first cost of 
turbines, and especially of economy of space, over the 5000 
horse-power unit, as the 10,000 horse-power plant only 
occupies slightly more space. Three generators are ordered. 
They each have an internal revolving field on a vertical shaft, 
the speed being 250 revolutions. The weight of the revolving 
part is 14,0001b. A three-phase current of 12,000 volts is 
generated, instead of the two-phase at 2500 volts of the 
machines in the United States power station. The 12,008 
volts is for the local consumers ; but for long-distance trans- 
mission, such as will be required for Toronto and the inter- 
mediate cities, 60,000 volts will be used. 

In addition to the important works which have been briefly 
described, the Ontario Power Company is also erecting a 
power station which will be very similar to that of the 
Niagara Falls Hydraulic Power and Manufacturing Com- 
pany on the Amierican side. The power station will be 
situated at the water’s edge in the gorge. The site is now 
being excavated at a rapid rate; the penstocks will run 
through tunnels in the cliff to the supply pipes extending 
through Victoria Park. It is said that these pipes will be 
18ft. in diameter, but will be laid underground, so as not to 
mar the scenery. On this subject the less said the better, as 
at present the river bed is dry fora large extent above the 
Falls, owing to the large dam—about 800ft. long—which has 
been built to divert the water which usually flows about the 
Dufferin Islands. The dam extends down the river, through 
6ft. or 7ft. of water, and its construction has been very 
difficult, owing to the very swift current due to the proximity 
of the Falls.’ Fig. 2, page 143, shows the outer end of the big 
wing dam of the Ontario Power Company. Fig.3 illustrates a 
spoil bank of rock dumped at the edge of the Horeshoe 
Fall. Fig. 4 is a view of a large cofferdam which has been 
erected on the shore close to the edge of the Fall, in order to 
construct a new inlet to the waterworks and electric railway 
power house ; this electric trolley line commenced operations 
in 1894, and then only ran along the banks of the Niagara 
River, but now extends across the new supension bridge to 
Lewiston, on the American side, whence passenger steamers 
sail across Lake Ontario for Toronto. 








Work has just been completed on the installation of a 
steel-making plant at the Nervion shipbuilding yard at Cadiz, 
Spain. The plant comprises two 20-ton Siemens-Martin furnaces, 
and the necessary accessories. A steel-rolling department is aiso in 
course of establishment ; this will be equipped with trains for the 
rolling of boiler and ship-plates and for the production of steel 
angles, 
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RAILWAY MATTERS. 


Ir is reported from Bangkok that the construction 
work on the railway to the north is being pushed on rapidly. 


Tae Kalka-Simla Railway will, it is stated, open in 
May to Solon, and the rest of the line to Simla in October of this 
year. 

Ir is estimated that improvements now actually under 
way by the railroads of the United States aggvegate nearly 
400,000,000 dols., including new mileage being built. 


Ir is officially announced that the Rochester, Chatham, 
Gravesend, and Maidstone electric tramways scheme, which was to 
have had a capital of £240,000, has been abandoned. 


A pEputaTion of the Folkestone Town Council is to 
visit Paris, Brussels, and other cities for the purpose of studying 
the various systems of electric traction employed at those places. 


At the Kobe workshops of the Japanese Government 
railways two eight-wheels coupled tender engines have been built 
at a cost of £2760, or about £51 19s. per ton, while the cost of six- 
wheels coupled tank engines imported was £68 3s, 10d. per ton. 


A sHorT time a deputation, composed of the traffic 
superintendents of the Great Eastern, Great Northern, Midland, 
North-Western, South-Western, and North-Eastern Railways, 
inspected an extensive installation of automatic signalling on the 
Paris-Lyons-Mediterranean Railway. 

Tue scheme for a mono-rail from London to Brighton, 
concerning which a good deal has been heard during the last few 
weeks, is dead, the promoters not caring to face the very serious 
indictment which the Brighton Railway Company had prepared 
against the scheme on Standing Orders. 


Our contemporary, Indian Engineering, writing on 
the 10th ult., says that the last slip on the Nilgiri Railway is much 
worse than any of the previous slips, and that at that time there 
appeared no immediate prospect of the line being re-opened, and, 
further, that trains were still running irregularly on the Burma 
railways. 


Tue following extract from a report of a case respect- 
ing the use of a steam engine for conveying coal, tried in 1814, and 
——. to “ Puffing Billy,” is of interest :—‘‘ If the noise of this 
engine disturbs the cattle grazing in the lands adjacent to the 
wagon way, so as to injure them’ with regard to their feeding, I 
think it may be considered as a nuisance.” 


Ir is understood that the conversion of the Mersey 
Railway from steam to electric traction has now been fixed for the 
last week in thismonth. The complete transformation will be made 
in a single day, the steam trains ceasing to run in the evening, and 
the full service of electric cars commencing on the following 
morning. There are to be 750 trains a day. 


Tue total mileage of railways in the Republic of 
Mexico on September 15th, 1902, was 10,900, a figure which 
includes small lines in several of the different States not under 
Government control, and also a few private lines, as compared 
with 9027 in 1900. This increase of nearly 2000 miles in two years 
speaks very favourably for the development of the country. 


A CORRESPONDENT writing from Wellington, New 
Zealand, to an American contemporary regarding the greater con- 
sumption of coal by Baldwin engines as compared with those of 
British make, says that, as far as he can make out, the reason is 
that the tubes of the Baldwin engines are too short in comparison 
to the length of the fire-box. He has been led to this belief by 
comparing the temperatures of the smoke-boxes in béth types of 
engine. 

A RECENT report states that the extraordinary estimates 
of the Ministry of Ways of Russia for 1903 amount to 173,115,603 
roubles, exceeding last year’s grant by 10,795,200 roubles. The 
above estimate includes the following sums for railway construc- 
tion :—St. Petersburg-Petrozavodsk Railway, 2,000,000 roubles ; 
St. Petersburg-Vologda Railway, 14,000,000 roubles; Vologda- 
Viatka Railway, 21,000,000 roubles; Moscow Circular Railway, 
10,000,000 roubles. 


Tue Municipal Board of Manila in the Philippine 
Islands is about to grant a concession for the construction and 
working of electric street railway lines. The concession will be for 
fifty years, and the lines will be 35 miles long. The street car 
fares are not to exceed 7} cents for first-class and 5 cents for 
second-class passengers, both gold standard. The city is to have 
the right to buy out the company obtaining the concession at the 
end of twenty-five years, 


WE cull the following from an American contempo- 
rary :—‘‘Two freight trains recently collided near the Kentucky 
town of Whitlock. Both were pretty badly damaged, and one 
engineer was discharged for carelessness and disobedience of 
orders. The funniest thing about the matter was the answer of 
the disobedient engineer to the other, who asked, ‘Didn’t you 
have orders to meet me at Whitlock?’ ‘ Well, hain’t I met you ?’ 
said the engineer who caused the head-on collision.” 


Srx or seven engines on the London, Brighton and 
South Coast Railway have been fitted to burn oil fuel on Holden’s 
system. Lord Cottesloe, the chairman of the company, states 
that this course has been adopted in view of the fluctuations in the 
price of coaland the risks of miners’ strikes. There isa fair chance 
for oil fuel on the line because of the high price paid for coal. We 
do not know what the existing contract price is, but Welsh coal 
used to cost 193, 6d. per ton on the tenders. The company is 
going to experiment with a motor car service on one of its branch 
ines, 


In the past twelve months, while some other industries 
have only been moderately active, brisk business, remarks the 
Tramway and Railway World, has been done by manufacturers 
and contractors for tramways and electric railways. More than 
that, contracts have been and are being placed which will add to 
the volume of work for 1903. The domination of foreign manufac- 
tures in the British electric tramway field is now over, and it may 
be taken for granted that in future practically the whole of the 
steam and electric plant required at home will be produced in this 
country. 

From a recent report of the Massachusetts Railroad 
Commission we learn that the total number of persons injured in 
connection with street railway operations, as reported by the 
various companies for the year ending September 30th, 1902, was 
4253, of whom eighty-five received fatal injuries, and 4168 injuries 
not fatal. The number of passengers injured was 2879, of whom 
eighteen were injured fatally. The injuries to employés were 247 
in all, ten of which were fatal. The number of injuries to 
travellers and others on the streets was 1127, of which fifty-seven 
were fatal. 


A new line of railway belonging to the Great Eastern 
system will soon be completed. It runs from Ilford, on the main 
line, to George-lane, on the Loughton and Epping line, and is in- 
tended to perform the double purpose of relieving the heavy 
suburban traffic and of opening up an entirely new residential 
district. The new line, which is about seven miles in length, will 
provide railway access to the Hainault Forest. It is proposed to 
run a circular service of trains from Liverpool-street out to Ilford 
on the main line,then-taking the Hainault branch westward to 
— and back to Liverpool-street vid Leytonstone and 
Stratford. 





NOTES AND MEMORANDA, 


Inpra takes 29 1b. out of every 1001b. of cotton goods 
which England exports. 


THE area actually cultivated with indigo this year in 
Bengal is estimated at 253,500 acres, against 311,200 acres last 
year. 


THE coalfields of Mexico are now being worked, and 
coal is exported across the northern frontier into the United 
States, as also the product of the asphalt beds, 


THE inhabitants of Egypt would seem to be learning 
the advantages of cleanliness. In 1 soap to the value of 
£67,185 entered the country. Next year the amount jumped up 
some 33 per cent., and the value became £94,779. 


Iv is said that one of the first applications of the 
telephone in England was at Dalcoath Copper Mine. It is the 
deepest mine in Britain, and is situate near Camborne, in Corn- 
wall. The depth is some 2100ft., but the results obtained were 
very satisfactory. 

Te total exports of chemicals and chemical and 
medicinal preparations in 1902 were valued at £9,586,728, against 
£8,955,514 in 1901, an increase of £631,214. The corresponding 
figures for 1900 were £9,262,519, so that 1902 also shows an in- 
crease over 1900 of £324,209. 


THE experiment of using oil fuel at the Camden Town 
electricity works has been sanctioned by the Borough Council of 
St. Pancras, under the advice of their electrical engineer, Mr. 
S. W. Baynes. It is proposed to equip the four new boilers 
recently installed at these works with oil fuel apparatus, 


Tue value of the gold exported from Mexicoin 1901 
amounted to £1,817,960, as against £1,648,138 in 1900, the differ- 
ence being in foreign coin, of which a greater quantity was sent 
away, and the amount of bullion and other products from the 
smelters was greater than in 1900; the value of the bullion 
exported being £1,666,675, as against £1,487,134 in 1900. 


Durine the past year the total imports of chemicals, 
dye-stuffs, and tanning substances, amounted in value to 
£6,133,062, compared with £6,129,498 in 1901, an increase of 
£3564. Of this amount, bleaching powder was valued at £88,486, 
against £88,344; soda compounds, £75,336, against £84,943 ; 
borax, £112,157, against £153,718 ; brimstone, £113,601, against 
£99,122 ; and saltpetre, £195,154, against £206,604. 


Tue use of electricity, not only for lighting but also for 
industrial purposes, is becoming more general in Mexico, and 
several companies have been formed for the purpose of making 
use of the larger waterfalls throughout the country for the 
generation of electricity. In order to obtain this large plants 
have been erected and the machinery has had to be imported, the 
greater part of it being sent from the United States, 


At the end of the year 1900 there were 83,982 miles 
of telegraph lines in Mexico, including 19,195 miles belonging to 
the Federal Government, 5340 belonging to the different States of 
the Union, 2449 miles of private lines, and 6998 miles belonging to 
the various railways. There were also 23,240 miles of telephone 
lines, these figures including State lines, private lines in the 
various States, lines belonging to the Telephone Company, railways, 
and private persons. 


THERE was a diminution of more than £175,000 in the 
value of the imports of iron and steel, &c., into Alexandria in 1901. 
The total value imported was £735,140, as compared with £910,527 
in 1900. Of thisamount the United Kingdom's share was £351,567, 
as compared with £531,034 in the previous year. During the first 
five months of 1902 there was a further decrease. The total value 
imported was £287,757, against £311,218 during the same period 
of 1901, a falling off of £25,461. 


Durie the latter part of last year the Spanish iron 
ore industry was exceptionally active. The shipments to British 
ports from Spain during the month of December reached a total 
of 538,682 tons, which compares with only 408,920 tons in the pre- 
ceeding month, and 400,842 tons in December, 1901. The returns 
for the whole of 1902 show that 5,310,343 tons of iron ore were 
exported from Spain to the United Kingdom, as compared with 
4,749,933 tons in 1901, and 5,551,559 tons in 1900. 


Suipments of iron ore by water from the Lake 
Superior region in the season of 1902 amounted to 27,039,169 tons, 
an increase of 6,881,647 tons as compared with 1901. Of the total 
shipments there were sent to Lake Erie ports 22,649,424 tons, an 
increase of 5,632,348 over 1901. To arrive at the total shipments 
from the Lake Superior mines, Michipicoten, the Canadian port on 
the north shore of Lake Superior, should be included. It shipped 
298,420 tons, making the total of water shipments 27,337,589. 


THE port of Fredrikstad in Norway has a considerable 
trade in timber with the British Colonies, The Vice-consul reports 
that in 1901 twenty-six vessels, totalling 25,463 tons, entered the 
port, being two ships less, but 9284 tons more, than in 1900. Of 
these twenty-three loaded timber and three granite. Six were 
steamships, witha total of 2073 tons. The increase of tonnage is 
said to be due to the heavy export of planed boards to Australia, 
twelve ships, aggregating 22,578 tons, being loaded for this purpose. 


THERE were 772,800 tons of coal, valued at £371,830, 
and 272,822 tons of coke, with a value of £298,115, imported into 
Mexico during the year 1901. The total amount and value 
imported in the year 1900 was 949,616 tons, valued at £533,695, so 
that the amount imported during 1901 was greater, not only in 
quantity, but also in value. This increase is accounted for not 
only by the greater number of establishments requiring fuel, but 
also by the requirements of the railways, as native fuel is getting 
scarcer every year, while the demand increases, 


Two Russian engineers are said to have devised a 
process by which petroleum can be utilised in the production of 
pig iron in combination with a certain amount of solid fuel. The 
solid fuel is turned into coke in a special retort fed with heated 
gases from the combustion of petroleum, the products of distil- 
lation being also used as fuel. The iron ore is trea’ in a 
furnace resembling an ordinary blast furnace with a tube run- 
ning down itscentre, the heated combination of gases from the 
retort being made to enter this furnace at the bottom, 


THE average daily supply from the Thames during 
November last was 133,297,568 gallons, 63-651 per cent.; from the 
Lea, 20,492,701 gallons, 9-786 per cent.; from springs and wells, 
55,628,188 gallons, 26-563 per cent.; from ponds at Hampstead 
and Highgate, 685 gallons. The daily total was 209,419,142 
gallons, for a population estimated at 6,435,126, representing a 
daily consumption per head of 32-54 gallons. Throughout the 
month the East London Company was aided by the Southwark 
and Vauxhal) and the New River Companies, aided by the Grand 
Junction and the West Middlesex Companies. 


A NEW moulding process for steel castings is reported 
ina meme p mots as having been invented bs agi Baldt, of the 
Penn Steel Casting Company, of Chester, Pa. The method consists 
in first making a master-mould from any pattern, and then casting 
from this as many fusible patterns as may be required. This 
fusible eepren is then put into an iron box of suitable size, after 
which, by means of compressed air, the box is filled with moulding 
sand. The box is then run into the drying oven, where the fusible 
pattern is melted out. The casting is then made from the dried 
mould. Itisclaimed as an important feature of this process that it 
does away with skilled labour. 





MISCELLANEA. 


Ir is authoritatively stated that an engineering college 
will be soon started in Gwalior. 


A Butt is to be introduced in the Bombay Council to 
admit of raising the Bombay municipal engineer's salary to a 
maximum of 2000 rupees a month, ; 


A Boarp of officers, with Colonel Walker, R.G.A., as 
president, has been ordered to assemble at Rhayader, North 
Wales, to report on the proposed site for new heavy artillery 
ranges, 


We hear that the Lackawanna Steel Company, of 
Buffalo, N.Y., is having built at its works four 2000 horse-power 
gas-blowing engines for its blast furnace plant. We gather that 
these engines are being made from German designs. 


Ir is stated that Mr, Henry raion, partner of Mr, 
Andrew Carnegie, who is now travelling in India, has given Lord 
Curzon the sum of £2000 to be devoted to the object of the prac. 
tical benefit of scientific research promising to be of enduring good 


to India. 


Tae harbour works at Naples are making very slow 
prem, and it is expected to be at least four years from now 
»efore they are completed. Some improvements, however, have 
already been effec in the way of additional quay space and 
other facilities. 


Moror cars as yet show no signs of being much used 
in Portugal. In the year 1901, says a consular report, only 20 
were imported, of which 18 were French, one Eng ish, and one 
German. The bicycle trade is also languishing ; only 572 bicycles 
were imported in 1901—222 from the United States, 151 from 
France, and 35 from the United Kingdom, 


Tue United States Consular Agent at Johannesburg, 
in a recent report, states that the call for traction engines in the 
Transvaal will be a considerable one. The country has been prac- 
tically stripped of draught animals, and it will be wc years before 
the supply in this direction will equal the demand. It will be 
noticed that this same advice has already been given by our repre- 
sentative now in South Africa to manufacturers at home, 


On Monday morning a grindstone burst suddenly at a 
works in Sheffield. The stone, which was 4ft. in diameter, and 
weighed close on half a ton, was hung on Saturday, and was to have 
been used for sharpening tools. Justas full speed was attained on 
Monday morning a large piece flew off through the roof, and came 
down behind the shop, Fortunately, it hit nobody. Two workmen 
had marvellous escapes. They were practically over the stone at 
the time, and one had just n oiling the gearing, which was 
wrecked, 


Tue United States Navy Yard at Washington appears 
to be working at high pressure. A three-shift system, whereby 
work will continue night and day, was started in the gun carriage 
shop on Monday last. There is an imperative demand for the 
completion of orders now in hand, some of these orders having 
been given over two years ago. It is also the intention of the 
officials to keep the other shops in the yard in full operation day 
and night as soon as a sufficient number of workmen can be 
obtained, 

A pay or two ago a serious accident occurred at the 
new Ice-house, Grimsby Fish Docks, A fitter’s labourer was assist- 
ing in the getting out of the ice-crusher, when he slipped, and his 
right leg was dragged into the conveyor which takes the ice into 
the ships in the new fish dock. The machinery had to be pulled 
to pieces, and a Qin. piece of timber cut through before the 
unfortunate man could be liberated, the process lasting an hour 
and a-half. It was subsequently found necessary to amputate the 
right foot. 

Tue Mayor of New York, Mr. Seth Low, and a number 
of city officials, the other day were imprisoned in a lift for half-an- 
hour, with the prospect of falling down a shaft 130ft. deep. The 

ty were going in a lift up a high ray When it was 

tween the fourteenth and ago —— _ lift which vou 
carrying the up came to a sudden halt, following an explo- 
sion foe rtke canalng out of an electric fuse. The operator 
tried in vain to move up or down, but eventually repairs were made 
which permitted the captives to escape. 


By the explosion of a powder charge of an Sin. gun in 
the starboard after turret of the U.S.S. Massachusetts, Captain 
Manney, during target practice off the Island of Culebra on 
January 16th, five men were killed outright, and four others fright- 
fully injured, two of the injured ane a short time after the 
accident, making seven men dead all told. There is no official 
information yet published as to the cause of the accident. It will 
be seen that gunnery catastrophes are not, as some people seem 
to think, the exclusive property of Great Britain. 


One of the omnibuses belonging to the Star Omnibus 
Company, running between Camberwell-green and King’s Cross, 
has n fitted with the electric light. There are two incan- 
descent lamps in the interior of the vehicle, and it is stated 
that passengers can read with ease in any part of the "bus. The 
current is supplied from accumulators placed under the driver's 
seat, which store sufficient electricity to furnish light for seven or 
eight hours. If the experiment proves successful all the ’buses on 
this route will be shortly similarly fitted. Similar experiments 
have been repeatedly made in the Metropolis without success, 


Tue Parliamentary Committee of the Trade Union 
Congress issued on Monday last the text of the proposed Work- 
men’s Compensation Act (1897) Amendment Bill. By this Bill the 
liability of employers would be extended to all injuries to work- 
men; compensation would be paid from the date of the accident ; 
contributory negligence could not be pleaded in defence of an 
action ; no contracting out would be allowed ; and the scale of 
payment of injuries would be on the basis of the rate paid to others 
in the same grade of employment as the injured man; while in the 
case of miners prospective earning capacity must also be taken 
into consideration. a 


Tue value of the machinery and instruments imported 
from the United Kingdom into Portugal during 1901 showed a 
decrease of £14,130 as compared with 1900, and as the imports of 
this class into Portugal had considerably increased in value, the 
loss of British trade is all the more important. The countries that 
supply the greater part of the machinery to Portugal are the 
United Kingdom, £219,170; Germany, £142,500; and France, 
£134,800. In the year 1901 the United States also reached the 
important amount of £134,800 on account of tramway material. 
The greater part of the heavier class of machinery, however, is 
still supplied by the United Kingdom. 


Tue main thoroughfares of London are being paraded 
daily by organised processions of unemployed, to the great incon- 
venience of other forms of traffic. Large numbers of the men are 
provided with collecting-boxes for soliciting donations. While 
some of the men are, no doubt, genuine artisans temporarily out of 
work, it is noticeable that most of them are of the ‘* loafing class 
whose hands do not bear the traces of work. It is reported that, 
within the last few days, a large contractor offered unskilled 
employment in East London to about three hundred of these men. 
The union rate of pay is 6d. per hour, but the contractor promised 
to pay 64d. per hour, and to provide permanent engagements for 
tat Ba men. This proposal was declined, on the p that 
casual labourers were now entitled to 7d. per hour. 
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AUSTRIA. —F. A. Brockuaus, 7, Kuimpfyasse, Vienna I. 
[A.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANC },—BoYVEAU AND agree at Rue de la Banque, Paris. 
GERMANY. .— ASHER AND Co., 5, Unter den Linden, Berlin. 
. A. BRockHAus, Leipe ic; A. TwerTmgyER, Leipzie, 
INDIA. -: J. ComBRIDGE AnD Co., Railway Bookstalls, Bombay. 
JTALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin, 
JAPAN. —KELLY AND Waran, Liuirep, Yokohama, 
Z. P. Maruyva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RuSssIA.—C. Ricker, 14, Nevsky Prospect, St, Petersburg. 
3 AFRICA.—Wm. Dawson & Sons, Limite, 7, Sea-st. (Box 489), Capetown. 
Gorpon anD Goren, Long-street, Capetown, 
R. A. THompson and Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpet Hovss, Liuirap, Kimberley. 
Apams AND Co,, Durban and Maritzburg. 
AUSTRALIA,—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane, 
R, A. TuHompson anv Co., 180, Pitt-street, Sydney ; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Uptow anv Co., Auckland ; Craio, J. W., Napier. 
CANADA.—MontrEat News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York ; Susscrirtion News Co., Chicago. 
sfRAITS SETTLEMENTS.—Kgiiy anp Watsu, Limirep, Singapore. 
CEYLON.—W1JAYARTNA AND Co., Colombo, 
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PUBLISHER'S NOTICES. 


*," With this week's number is issued, as a Supplement, a Two-page 
* Drawing of a Suburban Tank Locomotive, Great Eastern 
Re ulway. Every copy as issued by the Publisher inc’udes a 
copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it, 











*.* THe JAPANESE LINE-OF-BATTLE SHIP HaTsusE.—Our two-page 
"St upplement of the above may be had, printed on Japanese vellum 
oaper, upon a roller, price 1s., by post Is. 1d. 


*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Age nt thr rugh whom the paper is obtained, Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 


this office, 
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Practice,” 21s., Spon's, and Bale’s ‘‘ Modern Ironfoundry Practice,” 5s., 
Heywood's. 

W. W. ano “7 me arg —See Lord Grimthorpe’s ‘‘ Clocks, Watches, 
and Bells,” Weale’s Series ; also ‘“‘ Manufacture of Bells, Braundt’s 
Metallic A Hloys,” 1889. Weare not aware of the existence of any book 
on the manufacture of plumbago crucibles. 





MEETINGS NEXT WEEK. 
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Liverpoo: Enoineerina Socrety. — Wednesday, Feb 
8p.m. Puper, ‘Notes on Progress of Hydraulic Power Supplies,” 
Mr. F. J. Haswell. 
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BIRMINGHAM LocaL SEcTION OF THE INSTITUTION OF ELECTRICAL EnGI- 
weers —The next meeting is postponed until February 25th, when Mr. 
A. M. Tr: ‘aylor will read a paper on “* Central Stations Tests. 

THe INSTITUTION OF MECHANICAL ENGINEERS : Gnapvaras’ Associa” 
TIon.—Monday, February 9th, at 8 p.m. Lecture on “The National 
Physical Laboratory and Engineers,” by Dr. R. T. Glazebrook. 

Giascow SEecTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Tuesday, February 10th, at 8 p.m., at the Institution of Engineers and 
Shipbuilders in Scotland, 207, Bath-street, Glasgow. Paper, “A Study 
of a Electrical Phenomena by the aid of Oscillograms,” by Mr. M. B. 
Field. 

Tax InstITUTION oF ELecTRicaL Enoinegrs.—Thursday, February 12th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. If the adjourned discussion on ‘‘ The Metric System” 
is concluded at the meeting on the 5th inst., the adjourned discussion on 
Messrs. Scott and Esson’s papers will be taken. 

Tae Instirution or Civit. Encinerrs.—Tuesday, February 10th, at 
8 p.m. Ordinary meeting. reper “The Tuthebies and yo of 
Armour-piercing Projectiles,” David Carnegie.—Friday, 

18th, at 8 p.m. Students’ Fs Paper, ‘The Construction and 
Setting-out of Tunnels in the London Clay,” by H. A. Bartlett 

Society or Arts.—Monday, February 9th, at 8 p.m. Guitex Lectures. 
Lecture II. on ‘ Paper Manufacture,” by Julius Htibner.—Tuesday, 
February 10th, at 5 = < m. Colonial Section. a r, “Women in Canada” 
by the Countess of Aberdeen.—W: ebruary llth, at 8 p.m. 
Ordinary meeting. Paper, ‘‘ The Port of pa Pg by B. W. Gins insburg. 
Tax InsTiITUTE oF SANITARY ENGINEERS.—Wednesday, February 11th- 
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Purposes and Finance Committee at 4 p.m.; Election Committee at 
5.15 p.m.; Sessional Meeting at 7 Paper, “‘ The Biological Treat- 
ment of Sewage: Some Facts and Figures compiled from Three Years’ 
Practical Working of Bacteria Beds,” by J. Freebairn Stow. 

Rovat Institution or Great Britarn.—Friday, February 18th, at 
9 p.m. Discourse on ‘‘ Health Dangers in Food,” by Prof. Sheridan 
Delépine, M.B., B.Sc.—Afternoon Lectures: Tuesday, Fe' 10th, 
at 5 p.m., “The Physiology of Digestion,” by Prof. Allan Mi: yen ; 
Thursday, February 12th, at 5 p.m., “ Arctic and Antarctic Explora- 
tion,” by Sir Clements Markham; Saturday, February 14th, at 3 p.m., 
“ Dramatic Criticism,” by Arthur B. Walkley. 
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THE EIGHT HOURS DAY IN AMERICA, 


Wirutn the next few weeks the representatives of 
the American people will—unless obstruction pre- 
vents it—be asked to consider one of the most 
remarkable Bills that has ever been presented for 
the consideration of a Parliament. Stated briefly, 
the object of this measure is to provide that on all 
Government contracts not more than eight hours a 
day shall be worked. Its opening words, in their 
present form, are as follows :—“ Be it enacted, «c., 
that every contract hereafter made to which the 
United States, any Territory, or the district of 
Columbia’ —obviously specially introduced to include 
the Washington navy yards—“ is a party, and every 
such contract made for or on behalf of the United 
States, or any Territory, or said District, which 
may require or involve the employment of labourers 
or mechanics, shall contain a provision that no 
laborer or mechanic doing any part of the work 
contemplated by the contract, in the employ of the 
contractor or any sub-contractor for any part of 
said work contemplated, shall be required or per- 
mitted to work more than eight hours in any one 
calendar day upon such work; and every such con- 
tract shall stipulate a penalty for each violation of 
such provision in such contract of 5 dols. for each 
labourer or mechanic, for every calendar day in 
which he shall be required or permitted to labour 
more than eight hours upon such work.” The Bill 
then, after covering several minor matters, provides 
that only in case of war, or when any great 
emergency exists, may the “provisions and stipu- 
lations ” of the Act be waived. 

It is scarcely necessary to say that this Bill has 
caused no little excitement amongst American 
employers, and has called forth not a few very 
vigorous denunciations. It is, indeed, almost 
inscrutable to us in this country that such a measure 
should ever have received the commendation of the 


And this is the more remarkable when it is recalled 
that this is no new measure hastily brought before 
the House. It has been the subject of debate and 
inquiry for something like five years. That it should 
have lived so long is only to be accounted for by 
crediting its advocates with a zeal which would be 
praiseworthy in a better cause, and its opponents 
with an indifference which would be reprehensible 
in any case. It appears that only within the last 
four days that the Committee was sitting did the 
great employers of labour express themselves strongly 
against it, and that not till the Bill had reached a 
stage whence, under the kind of pressure which is 
easily brought to bear in the United States, it might 
be made law, have they awakened to the danger of 
their position, and made public protests against this 
“vicious” measure. A mass of this evidence in 
opposition lies before us as we write; to reprint it 
would fill many columns of THE ENGINEER ; but 
such is the unanimity of opinion that it is possible 
to give its whole gist in a very few words. The 
Bill refers wholly and solely to Government con- 
tracts. It has nothing to do with the private work 
of manufacturers. On that the employers may 
“require or permit” their men to work as long as 
they please ; but as soon as ever a man touches a 
Government contract he must work no more than 
eight hours a day under the penalty—imposed upon 
the employer—of £1 per day. Now, asa score or 
more of employers have testified, it is utterly im- 
possible to conduct works under such conditions. 
Suppose, says one, I have a contract for Government 
ships, which are going through my works beside 
others for private contracts. The men running 
punches will have plates brought to them from all 
parts of the yard. Unless a timekeeper stands beside 
every machine, it would be impossible to ensure that 
only eight hours was spent on Government work. 
Another asks how would it be possible to conduct 
a trial trip of a Government ship, and what he would 
have to pay ifa breakdown occurred at sea ; another 
desires to know how the crane man is to be 
employed; another instances the manufacture of 
machine tools for the Government and for sale in 
the open market. Either separate shops would 
have to be set apart at great expense for Govern- 
ment work, or the time on all work would have to 
be Government time. These are but a few examples 
out of many which bear on the impossibility of 
working under two different systems in one shop, 
the bare suggestions of which should be sufficient 
to condemn the Bill. 

But, we may ask, was not this all foreseen? Were 
not the American Federation of Labourand the Inter- 
national Association of Machinists, who have been 
particularly energetic in pressing the Bill forward, 
perfectly well aware of the objections that would be 
raised? Did not the Committee who recommended 
the measure understand quite well that it meant 
ultimately one thing, and one thing only—the 
general adoption of the eight hours day in America ? 
It is impossible to arrive at any other conclusion. 
The alternative—that they honestly thought it 
possible to work an eight hours day side by side 
with a ten hours day—is too absurd to be worthy of 
consideration. No; there is only one conclusion, 
and that is that this is an attempt on the part of 
the working population of America to enforce an 
eight hours day. They have attacked the problem 
otherwise than it was attacked here some years ago. 
We await the result with interest. In the mean- 
time, it may be noted that the opponents have a rod 
in pickle for the Bill, should it pass the House. 
They are preparing to prove that it is unconstitu- 
tional, and should be thrown out by tke Courts. 


STANDARDISATION. 


Ir can scarcely be urged against the present 
Government that those in authority ignore engineers 
or engineering. To whatever cause the fact may be 
assigned, it is quite clear that men who for the 
time being control the destinies of the nation are 
quite alive to the importance of the part played by 
our profession in all its branches, civil and 
mechanical, naval and military. The new Admiralty 
scheme, which our older admirals find it difficult to 
comprehend, is really the result of a conviction that 
engineering must be recognised as a potent factor in 
future naval operations. The lack of lieutenants 
might have been provided for by far simpler means 
than those actually adopted. The lessons of the 
war in South Africa have taught Government 
officials that rational methods must be pursued if 
contracts are to be carried out with promptitude. 
It is at last coming to be understood that construc- 
tive science is no respecter of persons. Locomotives 
and bridges and marine engines care for no one, 
not even a high official, A Commander-in-Chief or 
an Admiral of the Fleet cannot obtain by the mere 
word of command the means of crossing a river, or 
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ways and Government means of intercommunication 
are just as dependent as any other railways on 
constructive possibilities. The truth is being 
learned. It was not learned quickly, but there is 
reason to think that it is being driven home steadily, 
and that its influence will be alike permanent and 
far-reaching. 

We have in this journal for years pointed out 
that the charges brought against our builders of 
locomotives and rolling stock, our constructors of 
bridges and permanent way, were in the main 
unfounded. When orders for locomotives were 
placed abroad that ought to have remained at home, 
when German workmen earned wages while English- 
men lacked employment, we explained that the 
fault lay with those who manifested no prescience 
in giving out orders; who seemed to have no 
personal knowledge of or interest in the position of 
manufacturing engineers ; and who acted from first 
to last apparently on the assumption that all 
manufacturers would be dishonest if they could, 
and that the trade of the country was so organised 
that an order could be executed almost as soon 
as it was placed. We constantly referred to 
Great George-street, because in that street 
live those whose actions we criticised, and who 
had the spending of enormous sums of money. 
That we bad the manufacturing engineers of this 
country with us to a man goes without saying. At 
last we are able to say that Government officials are 
are on ourside. Mr. Arnold-Forster, Parliamentary 
Secretary to the Admiralty, on the afternoon of the 
24th ult. addressed the Belfast Chamber of Com- 
merce, and he took for his text standardisation. 
He spoke in glowing terms of the benefits which 
the world in general and the Admiralty in particular 
could secure by the extended use of the principle. 
But he went further than this, and we hear the 
echo of our own words in the statement that “the 
great obstacle in the past to standardisation in this 
country had been the institution known as Great 
George-street. That was where the great consult- 
ing engineers lived ; and it had been their delight, 
when a problem was referred to one of them, 
to invent some small difference in the way 
in which it was worked out, and insist upon 
its adoption in every manufactured article that 
was produced in accordance with his design.” Mr. 
Arnold-Forster went on to say that this difficulty 
had been overcome by “ winning over all that was 
intelligent in Great George-street.”” We would put 
the fact in rather different words. The difficulty 


has been disposed of by force of circumstances com- 
pelling all that was unintelligent in Great George- 
street to change its policy. Itis well known that the 
words “‘ Great George-street”’ have a limited appli- 


cation. In no locality has the desire for better 
methods of doing business been more manifest than 
in that street; and the movement in favour of 
standardisation has largely originated there, and is 
being materially advanced by the Institution of Civil 
Engineers. We have from time to time told our 
readers something of the progress made and the 
work being done by the Standards Committee. It 
is quite beyond our purpose to go into any details 
here. There are, however, a few worthy people 
still in existence who think that standardisation will 
tie the hands of the engineer, spoil designs, and pre- 
vent progress. We have heard it urged, for example, 
that if the designer of bridges is to be restricted to 
certain standard sizes of parts talent will be bridled, 
originality will no longer be in demand, and the 
engineer will be reduced to the level of a servile 
copyist. Tospeak and write in this way is, of course, 
absurd ; but it is worth while nevertheless to explain 
that such reasoning is based on a want of apprecia- 
tion of what standardisation means. To put this 
in the crudest and, we hope, the most convincing 
way, let it be assumed that there are only fifty 
different standard sections of angle and tie bars 
rolled; that no fractional dimensions other than in. 
can be had; is it for a moment to be imagined that 
the designer of a bridge will by these limitations 
find himself compelled to follow with servility the 
lead of those who have gone before him? Must all 
bridges of 300ft. span be the same because the 
designer can get no angle bars 5,,in. by 5,;in., and 
is compelled to use bars either 5in. by Sin. or 5jin. 
by 5jin? The principle of standardisation, far from 
being inimical to originality, will introduce new 
departures for the display of ingenuity. With the 
close definition of dimensions will come the neces- 
sity for dealing with these dimensions to the best 
advantage. The man who got over a difficulty in 
preparing a design by using 5,',in. angle bars may 
hesitate about using 5tin. bars, and will, if he be 
clever and competent, see his way to employ 54in. 
bars, with a concomitant reduction in weight and 
cost. These figures, of course, are only intended to 
illustrate an argument, which the intelligence of 
our readers will readily extend. 

Considerable trading operations have been often 





carried on for years almost without system, and yet 
with success. At last, however, development has 
its effect ; business increases, and the lack of system 
can no longer be ignored. The work of the firm has 
to be put on a new footing. What is true of the 
trading of a firm is true of that of a country. The 
engineering and steel trades of Great Britain have 
outgrown the old methods. Order, discipline, and 
regularity have become essential in the conduct of 
construction. Standardisation has, in a measure, 
been forced upon us. The older men may not like 
it. The younger men see in it an efficient means 
to secure a most desirable end; and, seeing, they 
will have. 


THE USE AND ABUSE OF DIAGRAMS, 


THE word entropy has suddenly acquired noto- 
riety. A discussion not less amusing than earnest 
is in full swing concerning the true and proper 
meaning to be attached to the word ; and the differ. 
ence of opinion and statement exists not among 
incompetent mathematicians, but among men of 
fine reputations—leaders, indeed, in mathematical 
science. We cannot call to mind any dispute so 
strange until we go back to the quarrels concerning 
the implications of the words vis viva and 
“momentum ”’ which disturbed the scientific world 
in Newton's time. Far be it from us to interfere at 
present. We do not hesitate to admit that we do 
not know what the word entropy means. Consola- 
tion is found in the circumstance that we are not 
worse off in this respect than any one of the dis- 
putants. Each, we are told by the others, has 
failed to grasp Clausius’s meaning. Perhaps by- 
and-bye a compromise will be arrived at, and peace 
will be restored to the mathematical fold. At the 
moment our interest is confined to the 6 ¢ diagram, 
which is supposed to be the outcome of entropy. 
We do not say that it is, only that it is supposed to 
be, because we lack the courage to make any posi- 


‘tive statement whatever about entropy. Last week, 


however, “A Draughtsman,” evidently writing in 
good faith and innocence, asked how he can use the 
6 diagram in designing a steam engine. The 
answer is, of course, that for that narrowed purpose 
it is wholly useless. It cannot be employed to settle 
the dimensions of parts, or the proportions of cylin- 
ders. Professor Perry is, however, prepared to 
maintain that it is of the utmost value. We do not 
dispute his contention, simply because we do not 
know how much ground it is intended to cover. 
The question and the answer lead up directly to the 
surmise that it may serve a good purpose to say a 
few words here as to what diagrams can and can- 
not do. 

It the first place, they put truths forward in a very 
convenient fashion; in the second place, they can 
be mendacious to the last degree; in the third 
place, they can be simply useless. We have 
already, and that recently, called attention to the 
waste of time involved in making such diagrams as 
those attached to the last report of the Admiralty 
Committee on Boilers, and we may go so far as to 
say that perhaps it would, on the whole, have been 
better for technical education in this country if 
squared paper had never been invented. It will 
not do, however, to attempt to write at large about 
the abuse of “ graphics.” We shall confine what 
we have to say to that class of diagrams which are 
associated with prime movers, such as steam and 
gas engines. About the normal indicator diagram 
there is nothing occult—nothing that cannot be 
understood by those who recognise its limitations. 
The indicator, properly read, tells us what the 
pressure of the working fluid in the cylinder is at 
any moment, and, directly, nothing more. 

It must always be kept in mind that any and all 
diagrams are valuable just in so far as they represent 
facts. Diagrams intended to represent assumptions 
may or may not represent facts ; but their legitimate 
function is then to serve the purpose of comparison, 
and comparisons must be drawn with very great cau- 
tion. The indicator diagram of a steam engine isa pv 
diagram, qualified by conditions. It may be com- 
pared with a Marriott pv diagram, which is not 
qualified ; and as the two do not agree, we may 
learn something by the comparison as to the way 
in which the conditions of practice affect the work- 
ing fluid. But outside of this a pure p v diagram 
has no utility. It really represents nothing on 
earth. In the same way we may prepare the cele- 
brated Carnot diagram. But that, after all, is only 
a purely transcendental abstraction. We are often 
told that Carnot’s teaching has saved the world the 
expenditure of large sums of money and much 
waste of inventive energy. We do not believe this 
any more than we believe that entropy and the 
6p diagram have improved the steamengine. The 
steam engine and the gas engine and all the heat 
motors in existence have been developed without 
the least regard or consideration for Carnot’s func- 
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tion; and ‘o this day men knowing that work; 
fluids are not identival in their «Deol a. 
ignoring Carnot and developing new petrol engineg 
and gas engines and steam engines just as though 
that worthy philosopher had never existed. 

The information conveyed by the indicatoy 
diagram when it is recording facts is not only usefy| 
but indispensable, and yet that information is 
extremely limited. All that the indicator can 
directly tell us is the actual pressure existing at any 
moment at any fraction of the stroke of 4 
piston in a cylinder. We can, however, deduce 
many things, such as the velocity with which pres. 
sure changes. We can see whether the steam port 
closed quickly or slowly. We can learn at whit 
rate the back pressure fell when the exhaust port 
opened. All this information, and more of the same 
kind, is useful, because it admits of being employed 
to modify constructive detail. We learn from the 
indicator diagram that trip gear will give a shorter 
cut-off than a link motion, and so on. But to pre. 
pare a Carnot diagram of an engine working within 
the temperature limits defined by the boiler ang 
condenser temperatures of the actual engine, and 
then to compare the real indicator diagram with 
this, is simply misleading, and a waste of time so fay 
as practice of any kind is concerned. In one word, 
none of the theoretical mathematical diagrams con. 
nected with thermodynamics and squared paper are 
of any use whatever so far as the design or working 
of real heat engines are concerned. They are, ing 
word, of no use in the drawing office. 

It is necessary, however, to warn our readers 
that they must not assume that because we have 
written thus we hold that it is a waste of time to 
learn the science of thermodynamics. Of course, 
we hold no such view; pace Professor Perry, we 
think that thermodynamics have a value which is 
quite outside the range of practical science. It is 
highly desirable that the engineer should understand 
as far as may be what is going on inside any heat 
engine. But this can be learned without the aid of 
squared paper. There are in existence two totally 
distinct types of information. The one has been 
obtained by experiments conducted on a large scale; 
the results have been reasoned about, and improve- 
ment has followed improvement. The other class of 
information is also the result of reasoning about facts, 
but along different lines of thought. James Watt's 
invention of the separate condenser was the result of 
mental effort which had nothing whatever to do with 
mathematics. Carnot’s function was equally the re- 
sult of reasoning, but it depended chiefly on mathe- 
matics for its creation. It is right that both these 
classes of information should be conveyed to the 
student ; but it is essential that he should be care- 
fully taught to discriminate between them. The 
tendency of the average professor is to make the 
pupil attach a practical value to the mathematical 
side of thermodynamics which it does not possess. 
In the shops, on the other hand, there is too much 
tendency to underrate the value of mathematics in 
dealing with the heat engine. Each class of informa- 
tion has its utilities. But it is, we fear, certain that 
as the average student escapes from the hand of the 
average teacher he will be imbued with a respect for 
graphic thermodynamics and the use of squared 
paper, to reduce which to its proper limits will 
require somewhat extended course of practical 
engine designing in a real drawing office. 








BaTH AND WRsT AND SOUTHERN CoUNTIES Socrety.—This 
Society will this year hold its annual exhibition at Bristol from 
May 27th to June lst inclusive. The money prizes for stock, 
produce, &c., amount to nearly £3500, in addition to medals and 
plate. There wil be a large display of implements, machinery, 
art manufactures, and articles of general utility, a nature-study 
exhibition, horticultural and poultry shows, jumping, driving, 
bending, butter-making, milking, and shoeing competitions, and 
musical performances. Entry forms, regulations, &c., can 
obtained of the secretary, Mr. Thos. F, Plowman, Bath, to whom 
application should be made at once. 


West RipInc OF YORKSHIRE SCHOLARSHIPS.—The County 
Council of the West Riding of Yorkshire have just issued their 
list of Scholarships, Free Stadentships, and Exhibitions offered 
for the school year 1903-4, together with the conditions and 
regulations relating to the same. The Scholarships vary in value 
from some £65 to £40, and as an example of theexhibitions thereis 
that for coal mining, which will cover the tuition fees for fullccu~e3 
in coal mining at the Yorkshire College, Leeds, and the Uni- 
versity College, Sheffield, together with travelling expenses for 
distances beyond three miles, and an allowance not exceeding 30s. 
for books, instruments, &c. Full information may be obtained by 
application to the Technical Instruction Department, County 

all, Wakefield. 

YORKSHIRE COLLEGE ENGINEERING Society, LeEDs.—On Mon- 
day, January 26th, a paper on ‘‘ Centrifugal Pump Tests” was 
read before the Society by Mr. J. H. Slater, who had collaborated 
with Messrs, N. 8S. Tennant and A. Wetherall in the tests. After 
touching on the principle and evolution of the centrifugal pump, 
the results of tests made in the College and the formule employed 
were given. Two points were emphasised—the great gain in effi- 
ciency for slightly increased s s and the benefit derived from 
perfectly smooth volutes, e second part of the evening was 
oceupied by Mr. J. Clarke Jefferson, who dealt with the recent 
alterations in the Patent Law. He directed attention chiefly to the 
safeguards given to investors and possible prior patentees, and to 
the altered conditions for compulsory licence or revocation of 
patent. Both papers produced discussion, and the lecturers 
received the thanks of the meeting. During the previous week 
the members visited and inspected the Shipley Gasworks, 
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The buildings consist of an engine-house, with gas plant 
house, and store room under one roof, and cottage for the 
caretaker. The pumps are in duplicate and interchangeable, 
and each is capable of delivering to Madeley reservoir 250,000 
gallons in twelve hours. There is an independent pump for 
delivering the water to the Apley Estate, as well as for any 
other water supply that might be required in that direction. 
The fixing of the well pumps has been carried out through a 
depth of some 75ft. of water. With all the pumping that has 
recently been carried out in filling up three reservoirs— 
Madeley, Broseley, and Apley—and washing out the mains, 
the water level had only been reduced by 25ft. The Madeley 


Borough of Wenlock, which has obtained a considerable 
| proportion of the supply, has power to supply water to outside 
| places within reasonable limits. 

On October 28th, 1902, a new waterworks containing some | The Harrington site was selected under Mr. Stooke’s 
novel features was opened at Madeley, in Shropshire. It is | advice in 1897, and so successful were the preliminary borings, 
notable as being the largest pumping plant in this country | which were taken to a depth of about 450ft., that a well was 
Operated by gas engines and producer gas. At the opening | subsequently sunk. This is 9ft. clear in diameter, has a 
ceremony, Mr. Stooke, the engineer, gave an interesting | depth of 141ft. below the old field surface, and is connected 
account of the undertaking, and we reproduce below extracts | to the bore-hole by a heading 6ft. by 6ft., and 28ft. in length. 
from his speech. The waterworks, which are situated at | The yield of water by pumping and gauge was proved to be 
Harrington, an adjacent hamlet, supply the districts of upwards of 600,000 gallons in twenty-four hours. Further 
Madeley, Broseley, Apley, Shifnal, and Kemberton ; and the | deepening of the bore-hole could easily be made if required. 


MADELEY WATER SUPPLY. 
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reservoir has a ca acity of 466,000 gallons, and that for 
Broseley 160,000 gallons. 
Each reservoir is constructed of brick and concrete, 


being arched over throughout, the arch work being sup- | 


ported on cast iron columns and girders, and covered with 
a foot of soil. The water is always drawn from 1ft. under 
the surface, at whatever level it may stand, by means of a 
floating arm. The pumping station and reservoir sites are 
all enclosed with an unclimbable iron fencing. Fire hydrants 
are placed at suitable distances along the service mains, and 
the usual street-watering posts are also provided. The water 
will be largely drawn off from anti-freezing conduits, and for 
the supply of the lower portion of Coalbrookdale the pressure 


is taken off by means of a pressure-reducing valve. The | 


length of mains in the two districts is upwards of 22 miles, 
not including service connections. Considerably increased 
expenditure over the first estimate has been incurred. 
This was principally due to the advanced prices in material and 
labour ; to complying with various orders of the Local 
Government Board, and the increase of the capacity of the 
Madeley reservoir by 100,000 gallons, for the supply to the 
town of Shifnal and other outside supplies, from which the 
district will receive an income. 

At the Elm Grove boundary of the Madeley parish is placed 
a nest of Gin. meters for measuring the water used for the 
town of Shifnal and the village of Kemberton, as well as for 
any further extension, which, under the jurisdiction of the 
Shifoal Rural District Council, may be carried out. For 
the Apley Estate supply a nest of 3in. meters is placed on 
the Harrington pumping station for measuring, in the 
aggregate, at the rate of 25,000 gallons, to be supplied 

aily. 

The whole length of mains under the scheme is more than 
forty-one miles. The area of distribution is of an exceedingly 
varying character, the highest point being in Broseley, with 
an altitude of 534ft. above Ordnance Datum, and the lowest 
at the south end of Coalbrookdale, with an altitude of 137ft. 
above Ordnance Datum. 

The pumping plant is in duplicate, so as to, as far as 
possible, guard against any interference with the water 








| type, which necessarily means pumps of the piston type, it 
| was decided, owing to the difficulty of keeping this class of 
| pump efficient, to deal with the work in two lifts. The 
force and well pumps are both of the three-throw type, the 
well pumps being placed directly below the high-lift pumps 
and worked by outside rods connected to steel crossheads, to 
which the well pumps are attached. The force pumps are 
vertical, the rams each 94in. diameter with a stroke of 24in. 
| The well pumps are 10$in. diameter and 24in. stroke, thus 
allowing a fair margin before the pump bucket would require 
attention. In each case the pumps are gun-metal fitted. The 
whole of the top gearing is arranged upon a massive cast iron 
box base plate made in two sections, securely bolted together, 
and from the underneath side of the base plate the high-lift 
| pumps are carried by steel bolts and distance pieces, thus 
practically making the plant self-contained and independent 
of any girders in the pump well. 

The gearing consists of steel spur wheels and pinions with 
countershaft and interchangeable gear to suit the different 
lifts. The driving shaft is 5gin. diameter, in two sections, 
and coupled together with a muff coupling; the driving 
pulleys on each side are fast and loose, each Sft. Gin. diameter, 
and 13}in. wide. On the driving shaft is fitted a pulley 
which drives a single-lift well pump, Tin. diameter, 24in, 
stroke, the gearing for this pump being placed in a recess cut 
out at one side of the well. The low-lift cr well pumps 
deliver their water into a cast iron tank 5ft. by 16ft. by 5ft. 
deep, fitted with an overflow pipe, which returns any surplus 
water to the well. Each set of high-lift pumps is fitted with 
suction and delivery sluice valves, delivery retaining valvcs, 
and also relief valves, so that either pumps can be worked at 
will. Each set of pumps is fitted with its own counter, and 
an indicator is arranged for showing the depth of the water 
in the well. 

The gas plant is of the Dowson type, and uses anthracite. 
It consists of a generator, small vertical boiler, hydraulic box, 
coke and sawdust scrubbers. It is capable of producing gas 
sufficient for a maximum of about 90 brake horse-power per 
hour. A gasholder, 10ft. diameter by 8ft. lift, is fixed out- 
side the engine-house. The Dowson gas plant is duplicated 








THE MADELEY RESERVOIR DURING CONSTRUCTION 


supply. The gas engines are each of 90 brake horse-power, 
and were made by 
Manchester. They are both fitted with duplicate tube- 

igniters, which does away with the risk of any interruption 

in the water supply in the event of one tube bursting, as the 

other comes automatically into operation, and enables the 

engine-driver to replace the broken tube without stopping the 

engine. All the bearings and working parts are automatically 
lubricated, thus reducing the engine-driver’s duties to a 

minimum. The exhaust valves are equilibrated and are 

cooled by means of water circulated through them. Many 

important improvements, such as cut wheels for driving the 

side shafts, are provided, and altogether the engines are fine 

examples of what high-class gas engines should be. Each 

engine has two fly-wheels, and drives the pumps by means of 

belts. One of Crossley’s pump starters is provided for each 

engine; and the water for cooling the cylinders is contained 

in a large overhead tank. The pumps are in duplicate, and 

consist of two sets of three-throw deep-well pumps, 10in. 

diameter by 24in. stroke, each capable of lifting 20,834 

gallons per hour from the well 142-8ft. deep, and delivering | 
the water into a tank below the engine-room floor, whence at 

the same time another set of three-throw pumps, 9}in. 

diameter by 24in. stroke, also in duplicate, lifts it through 

the rising mains to the reservoirs. 

The pumps are designed to lift from a well 142-8ft. deep, 
and to deliver 342ft. above the ground line plus the friction 
in the delivery mains ; the total lift, including friction, being | 
equal to upwards of 500ft. vertical. They deliver 20,834 | 
gallons per hour to the Madeley reservoir a vertical height of | 
269ft. above the ground line through 7615 yards of Qin. | 
delivery mains, or 14,286 gallons to the Broseley reservoir | 
342ft. above the ground line through 7615 yards of Qin. | 
delivery mains, and 5166 yards of Tin. delivery mains, or a 
total length of 12,781 yards of delivery mains. The driving | 
shaft has to work at the same time a deep-well pump capable | 
of delivering 3000 gallons per hour through 3900 yards of | 
4in. delivery mains to supply the Apley Estate and villages. | 
Either engine can drive either set of pumps by means of 
interchangeable gearing. Owing to the pressure against | 
which the pumps were required to work, namely, upwards of | 
500ft., and also the pump being required of the submerged 


Messrs. Crossley Brothers, Limited, of | 


throughout, except the gasholder, so that there is always a 
complete set of the working parts of the plant in reserve. 
There is also a set of gear by means of which the admission 
of steam to the gas generators is regulated automatically by 


the rise and fall of the gasholder. In this simple way the 
rate of producing gas is varied automatically to suit varia- 
tions in the rate of consumption. 

In designing the whole plant everything has been done, as 
far as is humanly possible, to guard against any stoppage of 
the water supply due to breakdown of the machinery. 

We give on page 147 a plan of the general arrangement of 
the pumping plant, and a section of the well showing the 
strata through which the boring is carried. We also show 
above an engraving the Madeley reservoir during construction. 
Messrs. Crossley Bros., Limited, of Manchester, were the 
contractors for the whole of the pumping plant, and the 
pumps were made by Messrs. F. Pearn and Co., Limited, of 
West Gorton, Manchester, as sub-contractors. The engineer 
for the whole of the scheme was Mr. T. 8S. Stooke, of 
Shrewsbury. 








CATALOGUES. 


JAMES ARCHDALE AND Co., Limited, Ledsam-street, Birming- 
ham. Eighth edition of machine tool catalogue.—This is a compact 
little book, with admirable illustrations, good binding, and clear 
type. 

JoHN ABBOT AND Co., Limited, - Park Works, Gateshead. 
Second edition cf hydraulic catalogue.—The contents of this book 
include many varieties of hydraulic plant. The illustrations are 
admirably produced. 

Craven Cycie, Limited, 30, Blackfriars-street, Manchester.— 
We have received from this a a copy of a catalogue 
describing the Craven cycle, to which machine we referred in our 
notice of the Crystal Palace Show in November. At the end of 
the book are given a number of Press notices of. this machine. 
Amongst these we note an abstract from our own report of the 
show. This abstract without the context is absolutely misleading, 
and if some of the other notices have been similarly treated the 
reader can be allowed to draw his own conclusions as to the value of 
the Craven bicycle. 


——= 
HENRY BATES. 


WE regret to have to announce the death of Mr. H enry Bates 
which occurred this week at Southport. Mr. Bates Wag 
managing director of Messrs. Hulse and Co., Limited, of Ozg rT 
Works, Salford, and was for many years a well-known figu 
amongst Lancashire engineers. Mr. Bates commenced his 
engineering career in the year 1857, when he was apprenticed 
at Tammerfors, Finland. About four years later he started 
at the works of Messrs. Joseph Whitworth and (Co,, Man. 
chester, where he finished his apprenticeship. His ‘subsp. 
quent experience was gained with Messrs. Smith anq 
Coventry, passing from there a few years later to Mesgry 
Sharp, Stewart and Co., whose works at that time were in 
Manchester. He left the last-named firm to start businegg 
on his own account, but shortly afterwards—in the latter 
part of 1872—joined Messrs. Crossley Brothers, 8a8-engine 
makers, where he remained for a few years, subsequent} 
becoming the manager for the Breech Action Manutfacturiny 
Company, Birmingham. Some little time after this \, 
Bates joined the late Mr. W. W. Hulse as his chief in his 
business as consulting engineer at Manchester, and when 
that gentleman took over the Ordsall Works with the 
business of Messrs. Hulse and Co., in 1882, Mr. Bates went 
as his manager. On the reconstruction of the firm after the 
death of Mr. W. W. Hulse and its transformation into g 
private limited liability company about four years ago, Mr. 
Bates was appointed managing director, which post he filled 
until the time of his death at the comparatively early age of 
fifty-six. During his twenty years’ connection with the works 
of Messrs. Hulse and Co. Mr. Bates "was closely identifieg 
with the design and construction of the great variety of tools 
for which that firm attained a high reputation. Mr. Bates 
also for many years occupied—and, in fact, until the time of 
his death—the position of consulting engineer and valuer to 
several of the largest and most important firms in the 
country, and he was also a member of the Institution of 
Mechanical Engineers and the Iron and Steel Institute, 








SIR GEORGE GABRIEL STOKES. 


THE death is announced, at the age of eighty-four, of Sir 
George Gabriel Stokes, Bart., Master of Pembroke College, 
Cambridge. Sir George was born at Skreen, in 1819, and was 
educated at Bristol College, and at Pembroke College, Cam. 
bridge, where he was Senior Wrangler in 1841, and was elected 
to a Fellowship. In 1849 he was appointed to the Lucasian 
Professorship of Mathematics. In 1852 he was made a Fellow 
of the Royal Society, and was awarded the Rumford Medal by 
that body, in recognition of his services to the cause of science 
by his discoveries in connection with the refrangibility of light. 
He was made one of the secretaries of the Royal Society in 
1854, and president in 1885—a position which he held till 
1890. Distinguished in many directions, Sir (éeorge 
Stokes will perhaps be most widely remembered by his in- 
vestigations and discoveries in the field of light and of spectrum 
analysis. He held many —. positions at different 
times. He was president of the British Association at the 
meeting at Exeter, 1869. He was an honorary Fellow of 
several foreign academies, and held the Knighthood of the 
Prussian Order Pour le Mérite. He was also either honorary 
D.C.L. or LL.D. of Cambridge, Oxford, Glasgow, Edinburgh, 
Dublin, and Aberdeen. He sat from 1887 to 1892 as Member 
of Parliament for Cambridge. He was created baronet in 
1889, He became Master of Pembroke only last year. At 
one time he was a lecturer at the Royal School of Mines, was 
Burnett Lecturer at Aberdeen from 1883 to 1886, and Gifford 
Lecturer at Edinburgh, 1890-92. 








DOCKYARD NOTES. 


On Tuesday the Belleisle was fired at again, the object 
being to test the efficacy of engine-room gratings. A screen 
was erected to burst the shells; but as the very first tore a 
large hole, the bursting place for those that followed was 
limited, and only a few shots were fired. When all was over 
the screen was in ribbons, 


Supmarines 1, 4, and 5 have come to Portsmouth con- 
voyed by the Hazard and two torpedo boats. No. 6 remains 
at Barrow for further trials. 


Tue Minerva-Hyacinth Derby fell through owing to the 
Minerva developing some defects. These, however, were of 
a light nature. 


Tux new battleship Russell is to be commissioned at 
Chatham on the 19th for service in the Mediterranean. 


Tue loss of the Orwell is a sad event, but it is part of the 
toll that must be paid for efficiency. The destroyers were 
without lights. Lights would have averted the catastrophe; 
but since such training is useless for war, the risks of no 
lights must be run. We mention this’ point because there 
has been a tendency in some quarters to lay blame upon 
those responsible for giving the ‘‘ no lights ’’ order. 


Tue so long unfortunate Spartiate is to be made flagship 
on the Australian station, if she proves able to go to China 
and back on trooping service. 


Ir is rumoured that the next naval estimates will provide 
for a whole batch of cruisers of the Duke of Edinburgh class 
as well as three 18,000-ton battleships. The expected 
number of cruisers is put at from two tosix. We expect two 
will be nearest the mark. 








Wittne’s Press Guipe.—We have received from James 
Willing, jun., Limited, the thirtieth annual issue of this work, 
which forms a concise index to the press of the United Kingdom. 
The small sum for which it is produced certainly brings it within 
the reach of everybody who takes any interest in such matters. 

Roya InstrruTIoN.—A general monthly meeting of the mem- 
bers of the Royal Institution was held on the 2nd inst., Sir James 
Crichton-Browne, treasurer and vice-president, in the chair, The 
following were elected members :—Dr. Louisa Garrett Anderson, 
Dr. Henry T, Béttinger, Mr. W. Child, Mrs. Ionides, Miss E, Lea- 





Smith, Sir Frederick Treves, Bart., and Mr, W. Whitehead. 
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LETTERS TO THE EDITOR. 








(We do not hold ourselves 1 wonsible for the opinions 0) our 
corr . 
ENTROPY, 


_Mr, Swinburne in his letter makes a statement for which 
there is no foundation: ‘‘ Professor Perry holds that all modern 
men use Entropy in one sense, while Clausius used it in another.” 
Even in quoting Mr. Swinburne I cannot help giving a capital 
E to entropy. I am afraid that, unless Mr. Swinburne uses 
mathematical terms in a mathematical way—that is, is exact in 
his statements—I must refuse to play with him. Controversy 
can lead to no useful result, His words seem to be addressed 
to a judge and jury quite ignorant of science, 

[have, in ways which need not here beexplained—for surely there 
are limits to explanation—got to know how Mr. Swinburne made 
this untrue statement. I made a reference in a newspaper called 
the Electrical Review, which you and your readers probably never 
seo, to a thing which I had better, if 1 am to be understood by 
«“H, H.” and some others of your readers, call Tenterden Steeple. 
And at the end of my article in THE ENGINEER, which is pro- 
bably never read by the people who buy the Hlectrical Review —1 
made a reference to what I had better call Goodwin Sands, for 
even ‘ H. H.” has heard of Earl Godwin and the amount of 
sand he had in his craw, and Mr. Swinburne was unfortunate 
enough to see both papers in the same week. Then, as that old 
Mirabeau connected the two mountains together with a visible 
chain, so did Mr. Swinburne’s imagination couple Tenterden 
Steeple and Goodwin Sands. He never will take into account 
my lack of imagination, or what he calls my unconscious humour. 
Truly these things had nothing to do with one another. 

Your correspondent ‘‘H. H.” uses the same methods as Mr. 
Swinburne, and is unanswerable by me. As to your correspondent 
“Draughtsman,” if he is in earnest, I refer him to the usual 
steam engineering text-books for the information. If he is, as I 
suspect, sarcastic, I beg to tell him that it was the late Mr. Willans 
who first convinced me that the MacFarlane-Gray diagram was of 
the greatest use to any engineer who wishes to understand the 
steam engine or to design improvements. Mr. Willans did not 
pretend to be a mathematician, but he understood well the value 
of the 0 diagram. I was myself in a drawing office for two years, 
where the vest steam engine work of these islands was done at that 
time. I do not think it possible that anybody can be more con- 
cerned than I am in the education of young engineers being real. 
I am responsible for @ @ diagram work being introduced into all 
the evening science classes of this country, the majority of the 
students being young mechanical engineers. If I am wrong, I am 
greatly wrong ; but any one who criticises what I have done in an 
offhand, fleering way, in a journal which is seen by all apprentices 
—in the sixties, when I was an apprentice, I thought that THE 
ENGINEER could not err—is undertaking a responsibility of some 
importance. 

| am exc2edingly busy just now on important work, and cannot 
undertake arrangements, but I am willing, in three lectures in 
London, to an audience altogether formed of men like your corre- 
spondents, my opponents, to promise to convince, not merely a 
majority of them, but 90 per cent. of them, that the use of the 
6 » diagram is of enormous use to them, and is the only easy way 
of understanding the thermodynamics of the steam engine, internal 
combustion engines, and refrigerators. I should insist on one 
hour's exercise work, with diagrams, after each lecture. I am 
willing to sacrifice one hundred guineas, to be spent on some object 
of importance in engineering education, if the voting goes against 
me. I reserve my right to object tothe presence of not more than 
four persons in my audience, JOHN PERRY, 

February 4th. 


Sir,- 


———— 


Sir,—Would Mr. Swinburne, Sir Oliver Lodge, or any other of 
= correspondents who know what entropy is, kindly, for the 
penefit of your readers ‘‘less up the tree,” explain in a popular 
way where it comes in and goes out in this simple experiment, 
viz., the dissolution of a piece of ice at (1) 100 deg. absolute tem- 
perature and (2) 0 deg. Cent. in water at, say, 30 deg. Cent. ! 





London, February 4th, ENQUIRER, 
SALOON LOCOMOTIVES. 
Sim —Th> picture—page 72—and Mr. Michael Reynolds— 


page 99—are so interesting that I should like to ask a few ques- 
tions on poiats which puzzle me. Mr. Reynolds knows my interest 
in bis subject, and might enlighten us all a little further. 

The engine-room, B, I do not quite understand. Is it meant 
for the third man or cleaner, and to leave the ends of the cylinders 
to his care and inspection! Again, why the smoke-stack on the 
driver's cabin! Is it an crnamental ventilator, partly to suit the 
conservative prejudices of the British public for a good fat funnel 
in front’ If so I feel my wsthetic self twisted by the second 
funnel of different dimensions on a lower deck. 

Looking at the more important matters of the engine as such, 
I cannot understand where the central cylinder comes in. The 
drawings show signs of a crank axle ; but surely Figs. 1 and 2 do 
not mean that the tubes are only above the clearance for this! 
Again, with a 10ft. wheel I cannot see where he can get anything 
like a big enough boiler; on our clearance gauge it must go 
between such wheels. For modern express work we must aim at, 
at least, 2500 square feet, and 3000 indeed when our track is made 
better. We cannot go backwards, and so not work our transporta- 
tion economically. On paper Mr. Reynolds shows a very small 

iler. 

_i may be wrong, but it seems to me, at the first blush, that ata 
given speed the 10ft. would be revolving as to its flange at 
an utterly different speed from the smaller driving wheel, and 
that to ‘“‘couple” them by one friction wheel might lead to a 
serious difference of opinion, which would be rather a hindrance 
thana help. But I feel out of my depth here. There may be ‘‘a 
feeling of ‘go’” about a 10ft. driver, but that will not make 
a paying heavy train get there. I think Mr. Reynolds is 
wrong when he says a larger wheel gives greater adhesion. Is not 
this the old fallacy of longer brake blocks surfaces of contact all 
over again? Is-not the friction as the pressure, not the area’? I 
fancy on our track, at least, Mr. Reynolds would be held down to 
19 tons on his drivers, and perhaps 24 tons in the States ; in either 
case his 10ft. wheel would be a veritable fiy-wheel with a 300-ton 
train ; or the engine would take so long to get up speed that the 
booked speed would have to be reduced. 

Ten years ago Mr. Reynolds and myself were advocating bogie 
tenders; but Mr. Reynolds can hardly claim a novelty in his 
patent, as the world at large had used them for years before. I 
cordially support him in his advocacy of humane and health- 
preserving cabs for the men. We have a few now in Great 
Britain. Some—as on the Midland, London and North-Western, 
and North British—are a scandal, being mere apologies, and cruel 
onthe men. Others are not much better, 

Edinburgh, January 26th. Norman D. MacDONALD. 





FRENCH LOCOMOTIVES IN ENGLAND. 


Stx,—I venture to think that others beside myself will read the 
leading article entitled ‘‘ French Locomotives in England,” which 
appears in the current issue of THE ENGINEER, with considerable 
surprise. Referring to the question of boiler pressure, it is stated 
that the ‘‘220” "Yb. carried by the Du Bousquet engines has 
probably much to do with the successful performances of the 
Northern of France locomotives. This, no doubt, isa fact, but 
the statement that Mr. Wainwright’s South-Eastern engines work- 
ing on the London-Dover-Folkestone service have the highest 





pores of any locomotives in this country is altogether erroneous. 
r. Webb has for some few years been employing 200 lb. per 

uare inch, and Messrs. Worsdell, Hoy and others are now 
following his lead, to 7 nothing of the many English railways, 
upon which 175 lb. and 180 lb. have been quite common for some 
few years, 

It is also worthy of notice that although the Northern of France 
boilers are pressed to 228 lb.—not 220—per square inch, they do 
aot in ordinary working exceed 213 lb. per square inch, the 
instructions to the drivers being to keep the needle as nearly as 
possible at 200 lb. 

With regard to the concluding remarks referring to the London, 
Brighton, and South Coast engine, which failed to equal tbe per- 
formance of the French engine when tested in France at the close 
of the Paris Exposition of 1889, it should be borne in mind that 
there is a fractional difference between the English and French 
gauges, and this undoubtedly interfered with the free running of 
the English engine, and was the true reason of her non-success, or 
so Mr, Stroudley said at the time, at all events. It is interesting 
to note that Mr. Webb is reducing the boiler pressure on the 
L. and N.W. from 200 lb. to 175 Ib. per square inch—a significant 
fact considering its origin. Cuar.es 8. Lake, 

London, February 2nd. 





SUPERHEATING, 


Sir,—I did not wish Messrs. Easton to gather from my letter 
on this subject what they seem to have gathered, viz., that I con- 
demn superheat entirely and would use saturated, or, as I prefer 
to term it, wet steam. My object was merely to point out that 
if superheat is paid for too expensively the net result may very 
easily fall below expectation. While 1 quite appreciate that the 
performance of an engine is to be measured by steam used and 
the performance of a boiler by water sveptentel, it will notdo to 
keep the two separate except in an academic sense. The steam 
user who buys steam for his engine from himself is the finally 
interested man who has to measure up the net commercial result, 
and is apt to regard steam practice from its extremities as defined 
in B.H.P. and coal bills. hat I wished to puint out was not that 
superheat was to be avoided, but that, like the expansion curve, one 
may pay too much for an extension at one end. So very much of 
the economy of superheat is comprised in the negative virtue of 
non-wetness, The non-wetness of steam is like the admission 
mr of the indicator diagram, the first added 50 deg. of super- 

eat is like the first expansion, but each succeeding 50 deg. is like 
the succeeding expansions, and soon a point is reached where it 
is obviously a losing pursuit to carry the idea further, and the 
obvious limit to benefit is generally well beyond the really 
commercial limit. 

Superheat is no exception to the general rule than an early limit 
must be put upon all the roads to economy, or loss will result very 
quickly. Superheaters in the flues entirely beyond the boiler 
would be very much more efficient than they are if better 
attention were paid to air-tightness of brickwork settings, and 
there might still be something left over for the economiser to 
absorb, But the present system of setting boilers so that they 
must inevitably smoke destroys the heat-absorbing power of 
both superheaters and economisers, and chokes them with soot. 
It is just as easy to set boilers so that they will not smoke, and 
they can then be fired with less volume of air and greater 
efficiency. 

2, Queen Anne’s Gate, 8. W., W. H. Booru. 

February 2nd. 


Sir,—I was much interested by the description in your issues 
of the 9th and 30th ult. of the 300 horse-power engine working 
with superheated steam. 

The superheat that is used is exceedingly high, and from my 
own experience I should have pea difficulties with the 
pistons, and also with the valves. I, therefore, carefully examined 
the drawings of the engine, but have failed to see that any special 
precautions have been taken. It is true that the method of 
lubricating the cylinders, and also the style of rings that are used 
in the high-pressure piston, are not shown. Thoseinthe low-pressure 
appear to be of the sbottom type. 

I have two engines indicating 850 and 1750 horse-power and. work- 
ing with 80 deg. to 90 deg. and 60 deg. superheat respectively, 
the first engine using steam at 200 lb. pressure and the latter one 
160 Ib. I have found that the usual method of lubricating the 
cylinders is inadequate, and have, therefore, had to adopt another 
method, as described in a former letter. It was also found that a 
flat slide valve in the second cylinder would not stand, a piston 
valve having to be fitted, this with a superheat of only about 
20 deg. to 30 deg. in the valve box. 

It would, therefore, be of interest, I think, to engineers in 
general, if Messrs. Easton and Co. would kindly give us their 
experience as to the piston rings they use, how they lubricate their 
cylinders, and the amount of oil they use for lubrication ; also 
whether they have any trouble with the Corliss valves in the second 
cylinder, in the shape of cutting or excessive wear. 

Albert Dock Works, Hull, W. 8S. Hive. 

February 2nd. 





Str,—I beg to point out that the figures of Professor Ewing’s 
tests, although showing an apparently splendid result in steam 
economy, prove also that as an appliance for the conversion of heat 
into work the Schmidt system is not the most economical, in fact 
it is not as economical as a properly constructed triple-expansion 
engine using saturated steam. 

According to the figures of the test—ENGINEER, January 9th— 
15 lb. of steam were required per kilowatt hour, equal to 15 x 
1223-5 = 18,352-5 units. To this must be added 8000 units 
expended in the superheater per every 15 lb. of steam, making the 
total 26,352-5 units of heat per kilowatt hour. 

Take the figures given inthe test—ENGINEER, January 23rd— 
14-16 lb, of steam per kilowatt hour, which represent 24,600 units 
per kilowatt hour. 

Taking the triple- expansion engine at Middlesbrough— 
Engineering, December 26th, 1902—the steam consumption is 
19-5 lb. at 150 Ib. per square inch per kilowatt hour, with only 
24in. vacuum, as against 28in. in the Schmidt; 19-5 lb. of steam 
represents 23,887-5 heat units ; correcting for 28in vacuum gives 
18 lb. per kilowatt, or 22,050 units, against 26,352-5, or, taking the 
last test, 24,600 units. 

It appears, therefore, that in spite of the extra complication, 
extra firing, extra lubrication with very special oil, there is 
absolutely nothing gained by the Schmidt system, and it should 
be remembered that the Middlesbrough engine had been running 
fully twelve months before being tested. ENGINEER. 

January 27th. 





THE NEW CODE OF RAILWAY ENGINE HEAD LAMPS. 


Sir,—On Sunday )ast, February Ist, the various railways of the 
kingdom peompe into use on their respective lines the new code 
of engine head lamps which has been devised and agreed to by 
the Railway Clearing House. For very many years each company 
has had its own system, with the result that a position of lamps 
which upon one line indicated an express passenger train, on 
another railway denoted only a fast goods train. In cases in 
which there were joint lines, or where engines of one compan 
ran over the lines of another, this constantly led to mistakes. ‘All 
this is now altered, and the new universal code is the only one in 
use, and all the lamps show a white light. To carry out the new 
arrangement it is necessary that every engine shall be fitted with 
four lamp-irons ; three of these must be in a horizontal line upon 
the front of the engine frame, and one high up at the top of the 
smoke-box and foot of the chimney. 





By means of these four irons lamps are placed in nine different 
positions, and, of course, trains of nine different degrees of import- 
ance are thereby indicated, thus:—({1) Express passenger: Two 
lights, one over each buffer. (2) Ordinary passenger: One light 
at foot of chimney. (3) Fish or perishable traffic: One lamp at 
foot of chimney and one on the right-hand buffer—the right-hand 
being taken from the driver’s position. (4) Empty nger 
carriages, &c,: Three lamps in the form of a letter A, one at 
chimney and one on each buffer. (5) Most important express 
goods, &c.: One at foot of chimney and one on left-hand buffer. 
(6) Express goods, &c.: Two lights placed vertically. (7) Engines 
without trains: One on right-hand buffer. (8) Through goods or 
coal train : Three lights placed horizontally. (9) Ordi goods or 
coal train: Three lamps in the form of a letter L, being one at 
— of chimney, one in the centre of frame, and one on left-hand 

uffer. 

To carry out the arrangement all the companies have had to 
make some alteration in their lamp irons, for instance; both the 
Midland and London and North-Western engines have had to be 
fitted with an iron in the middle of the buffer-beam, and a con- 
siderable number of new lamps have been required, as so many 
trains which now carry three lamps previously only had two; but 
the change is well worth all the trouble and expense, as one 
upviform code, which has for so many years been necessary, is at 
last attained. CLEMENT E, STRETTON, 

Saxe-Coburg House, Leicester, 

February 3rd. 








“ SINGLE ” LOCOMOTIVES. 





THE single locomotive—one pair of driving wheels—seems likely 
to pass out of use before many years, even in Great Britain. Of 
course, there are a good many such locomotives still doing good 
work, and new ones have been built within very recent years. The 
situation leads the editor of THE ENGINEER to speculate as to the 
probable fate of the single, and he discovers some reasons for 
supposing that it may still endure for many years, 

ndeed, we have often thought so. We have thought that, for 
a traffic like that between New York and Philadelphia or New 
York and Boston, a class of single engines might be useful and 
economical, As population grows and the travel between great 
cities not very apart increases, there must be more demand for 
comparatively light trains running considerable distances without 
stopping, and it is obvious that for such service the single loco- 
motive has many advantages. In fact, as our readers know ver 
well, two singles have been used in the service between New Yor 
and Philadelphia for several years. It is quite obvious that this 
whole situation is liable to be radically changed by the introduc- 
tion of electricity, and it would be rash to say that electric motors 
will not come into general use for precisely the sort of service that 
single locomotives seem now especially well adapted to perform. 
In saying this we have in mind not the uses of electric power as 
now applied, but we have in mind the inevitable swift development 
of the art. But for the present, at least, it appears that there 
still is a field for the single locomotive. 

The introduction of electricity at the present time calls for a 
large capital investment, and who can say but that less than a 
decade may see a complete change in the present system of electric 
traction, and that one central station, developing high potential 
alternating currents, will replace the present complicated system 
of central stations, rotary converters, and transformers! Until 
some such system as that has been perfected and tried, the wide- 
awake steam road manager need have ‘no fear of disastrous com- 
petition except, perhaps, for very short hauls. It is a matter of 
record that but few interurban electric railroads. pay, when 
interest on capital invested and depreciation are taken into 
account, and ae is always the possibility of having to invest 
additional capital to keep pace with the growth of the eléctrical 
art. The steam roads at the present time can successfully compete 
with the electric roads by meeting them on their own ground and 
running short, light trains at frequent intervals. 

As before mentioned, it is this class of service that offers a 
fruitful field for the single locomotive. With modern track no diffi- 
culty is experienced in running the wheel pressure up to 24,000 1b. 
On this basis a single driver locomotive weighing 48,000Ib. on 
drivers with cylinders properly proportioned should have no diffi- 
culty id starting a load of 200 tons. Perhaps three cylinders 
would be necessary—two high-pressure on the outside and one 
low-pressure between the frames. The train resistance at a speed 
of 60 miles an hour is about 201b. per ton, and assuming a load of 
200 tons gives 20 x 200 = 4000 1b. as the necessary drawbar stress. 
A drawbar stress of 40001b. at a speed of 60 miles an hour 
means that the horse-power developed is 640. Assuming that 
each horse-power requires 30 lb. of water—a fair value—the total 
evaporation of the boiler is 30 x 640 = 19,2001b. per hour, a result 
which can be easily obtained from a boiler having 1800 square feet 
of heating surface, or even léss. The single driver engine also 
permits of the use of a very large fire-box, even though the diameter 
of the boiler shell be restricted by reason of the large drivers. It 
is also the freest-running engine, having no coupling rods and but 
few moving parts.—The Railroad Gazette. 








NewcastLE New Bripcs.—The original design for the new 
high-level bridge which is being constructed for the North- 
Eastern Railway ee over the Tyne, a little to the east of 
the Redheugh Bridge between Gateshead and Newcastle, has to be 
modified on account of the foundations of the shore viaducts 
being found unsuitable. The high banks of the ‘river—the Rabbit 
Banks at Gateshead and the Forth Banks at Newcastle—it is now 
said will not afford any solid foundation, and stone viaducts can 
only be safely erected by digging down almost lower than the 
surface of the Tyne. The plan now is to abandon the stone 
viaduct scheme, and to substitute further girders to cross the 
spans to the top shore. The girders of these spans will be 230ft. 
long. The completed bridge will contain five girders of 230ft. 
each from the Rabbit Banks top to the water's edge ; five of 
300ft. each from the latter to the centre of the stream ; five of 
300ft. each from the centre to the north shore ; and five of 230ft. 
each from thence to the top of the Forth Banks. The girders 
will be of the lattice work pattern, and be 27ft. in depth. 


Tue Royal ScHooL or Minges.—The past and present students 
of the Royal School of Mines, to the number of 130, held their 
thirtieth ‘annual dinner at the Hotel Cecil on Tuesday last, 
February 3rd. Mr. Arthur C. Claudet, Assoc. R.S.M., took the 
chair, and in his address on the ‘‘ Mining and Metallurgical Indus- 
tries,” dwelt upon the recent advances in gold mining and cyanide 
practice, and on the low price of silver. Questions of tech 
education of the mining engineer and its improvements at the 
Royal School then occupied attention. Professor C. le Neve Foster 
and Professor W. Gowland then replied for their respective indus- 
tries. Mr. Bennett H. Brough proposed the toast of ‘‘The Pro- 
fessors,” coupling with it the name of Professor Judd. Mr. J. J. 
H. Teall then made a presentation of an illuminated address, and 
a microscope and a purse to Mr. F. W. Rudler, so long known in 
connection with the Geological Museum in Jermyn-street. Mr. 
Walter Macdermott then proposed ‘The Students,” as repre- 
sented by Dr. T. Kirke Rose and Mr. J. C. Cunningham. ‘‘The 
Chairman’s” health was proposed by Mr. Bedford McNeill; and 
finally, the hono’ secretary, Mr. D, A. Louis; described the pro- 
gress of the fund which had been raised on behalf of one of the 
old students, Mr. Arthur Wingham. Amongst those present not 
mentioned above were Professor H. Bauerman, Mr, A. J. Charle- 
ton, Mr, F. Fladgate, Dr. Horne, Mr. H. G. Graves, &c. 
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ELECTRIC CRANES FOR SOUTH AMERICA. 


THE popularity of the electric crane for dock work is 
gradually extending all over the world. The Cape Harbour 
Board is just erecting an extensive installation, and the 
illustration which we give herewith represents two 3-ton 
cranes recently supplied to the Buenos Ayres Great Southern 
Railway for Bahia Blanca Harbour by Stothert and Pitt, 
Limited, of Bath. The complete installation consisted of 
these two 3-ton cranes, fourteen 30 cwt. cranes, five electric 
traverses and twelve electric capstans. The whole of the 
electric equipment was provided by the British Westinghouse 
Electric and Manufacturing Company, Limited. 

The two sizes of crane are of similar type, and differ princi- 
pally in the scantlings required for the varying loads. They 
are, as will be observed, mounted on high gantries, giving 
sufficient clearance to permit of the passage under them of 
the standard rolling stock of the line. The pier on which 
these sixteen cranes are to work is of light construction, and 
it was thought desirable that the weight should be distri- 
buted as much as possible—hence the somewhat large 
number of wheels on which the cranes travel. The 30-ton 
cranes are provided with eight travelling wheels and the 
3-ton cranes with twelve wheels. In each case the load is 
lifted on a single part of steel rope, and the following speeds 
are employed :—For the 30 cwt. cranes the lifting speed is 
200ft. a minute, and the slewing speed 375ft. a minute; for 
the 3-ton cranes the speeds are 100ft. and 190ft. a minute 
respectively. In both sizes of cranes the lifting and slewing 
is brought about electrically, while the travelling is done by 
hand. The second engraving shows the general construction 
of the gearing with the crane house and jib removed. 

The motors employed for lifting purposes are identical for 
both sizes of crane. They are known as the Westinghouse, 
No. 52, direct-current railway-type motors of 30 horse-power 
nominal rating. They are designed to work at 630 revolutions 

r minute on a 500 volt-circuit. These machines are said to 

ave a high starting torque and to accelerate rapidly. The 
slewing and derricking gear for the 3-ton crane is operated 
by a 12 horse-power Westinghouse dust-proof series-wound 
motors working at 575 revolutions per minute at 500 volts, 
while the corresponding gear of the 30 cwt. crane is 
operated by similar motors of 10 horse-power, which run at 
600 revolutions per minute. 

As will be observed from the second illustration the gear 
is self-contained in a complete winch, so as to be independent 
of the structural part of the crane. This, of course, is 
in accordance with the maker’s standard practice. The lift- 
ing gear is similar to that of former cranes of Messrs. 
Stothert and Pitt, which have been described in our columns. 
The winding barrel runs loose on its shaft, and is connected 
to, or disconnected from, the lifting motor by means of a coil 
clutch. This clutch is worked mechanically by the same lever 
which actuates the electric controller—in accordance with 
Mr. Aldridge’s patent, which we have already described—so 
that it is impossible to start the motor with the brake hard 
on. We are informed by the makers that in every instance 
where this complete arrangement has been fitted it bas proved 
a great success. It has the advantage, at any rate, of elimi- 
nating the inertia of the armature and gearing as a factor 
in handling the load, so that lifting, if required, can be con- 


| be poss’ 


tinued at full speed right up to the jib head and the barrel then | 


disconnected. The armature may thus be left to come to 
rest by itself, and lowering can be immediately begun. We 
are informed that in practice the load is often entirely lowered 
before the armature has ceased to revolve. The makers 
claim that the application of this system has enabled them to 
beat fast working hydraulic cranes for speed. 

The first reduction gear for both lifting and slewing 





motions consists of a cut wheel and pinion 1unuing in an oil 
bath. The derricking motion is brought about by the slew- 
ing motor through simiple clutch gear, which is so arranged 
that the derricking can be performed in either direction 
simultaneously with slewing. There is an automatic brake 
to prevent the jib from running out. The superstructure of 
the crane revolves on a ring of live rollers, both the top 
and bottom circular roller paths being of cast steel. 

The capstans, which form part of the Babia Blanca instal- 
lation, are self-contained in water-tight iron boxes, and are 
driven through cut bevel gear and spur gearing. They are 
designed to take a pull of 2000 lb. on the barrel at a speed of 
200ft. per minute. Compound motors are used for these, 
and they are each of 15 horse-power. The con’ -llers are 
worked by means of rotating foot levers. The motors are of 
the open type. 

The five electric traversers are of the flush type with drop- 
ping points, and are constructed to take 45-ton wagons. Com- 
pound-wound 15 horse-power 500 motors running at 900 
revolutions per minute are used. The traversers are fitted 
with hauling on capstans and trolleys for picking up the 
current as they move along. 








SOCIETY OF ENGINEERS. 


THE first ordinary meeting of the Society of Engineers for the 
present year was held on Monday evening, February 2nd, at the 
Royal United Service Institution, Whitehall. Mr. Percy Griffith, 
the president fur 1902, first oceupied the chair, and presented the 
pun awarded for papers read during that year, viz.:—The 

resident’s Gold Medal to Mr. Thomas Andrews, F.R.S., for his 
paper on “The Effect of Segregation on the Strength of Steel 
Rails ;” the Bessemer Premium of Books to Mr. Augustus R, 
Galbraith for his paper on ‘‘The Hennebique System of Ferro- 
concrete Construction ;” a Society’s Premium of Books to Mr, 
Benjamin H. Thwaite for his paper on “‘ British versvs American 
Patent Law Practice and Engineering Invention ;” and a Society’s 
Premium of Books to Mr. Brierley D. Healey for his paper on 
‘* Recent Blast Furnace Practice.” 

Mr. Griffith then introduced the president for the present year, 
Mr. J. Patten Barber, to the meeting, and retired from the chair, 
receiving a hearty and unanimous vote of thanks for his services 
during the year. 

The President then proceeded to deliver his inaugural address, 

After thanking the members for having elected him to. the 
presidency, he congratulated them on the membership being 523, 
the highest number the Society had ever had. In dealing with 
some of the works which concerned an engineer holding a municipal 
appointment, he stated they were so numerous that it would only 
sible to refer to a few which were of general interest. On 
the subject of roads, in which the public interest had been revived 


since cycling became common, it was stated that great improve- | 


ments had been made in their condition since the establishment of 
County Councils, and the maintenance had been under the control 
of qualified engineers. The use of more suitable stone, broken to 
proper sizes, steam rolling, and the more judicious application of 
binding material had largely contributed to the improved state of 
the main roads. It was impossible to fix the stones on a macadam 


road by the method advocated by critics, of making them | 
even in McAdam’s time the fixing | 


‘unite by their own angles ;” 
of the stones was accomplished by the small particles ground cff 
the loose stones by the traffic. The addition of suitable binding 
material was necessary even when a steam roller was used for con- 
solidating the new coat of stone with which a macadam road 
was repaired. Tar macadam formed a cleaner and smoother 
surface than ordinary macadam, but was more slippery and not 
suitable for very heavy traffic ; it made an ideal road for cyclists 


and motorists, but its great cost made the formation of a track | 
The use of the scarifier for beter > 
e 


along the roads improbable. 
up the surface of macadam roads prior to repairing them enabl 


the work to be done more effectually and at about one-third of the | 


cost of hand picking. 


For paving town roads of very heavy traffic, granite setts, 
asphalt, and wood were used; but the former were frequently 
objected to on account of being noisy, and the second because of 
its slipperiness, wood being the material most favoured by the 
public. Jarrah wood, from Australia, was chiefly used for wood 
paving, although there were other hard woods equally suitable, 
but they were not obtainable in quantities. The supply of 
other woods was a subject deserving the attention of the colonial 
Governments, but at the same time the planting of trees should 
be carried on in order to make the timber industry an enduring 
trade, 

For the cleansing of roads the horse scraper and the machine 
broom were of great service, and a machine was needed which 
would sweep mud or dust from a road and transfer it to a vehicle 
for removal, so as to save the labour and time occupied in forming 
it into heaps and loading into.vans.by manual work. The preven- 
tion of dust from the roads in the busy streets of a populous town 
was absolutely essential, the fine particles of refuse and dé//s from 
the pavements being very offensive and injurious. Specially con- 
structed vans which would spread water, to which a disinfectant 
had been added, in a fine spray on the road surface might be tried, 
and perhaps a machine which would take up the dust from the 
road by exhaustion, and discharge it into a receptacle containing 
water, might at some time be invented. Pavements which add 
little to the noise produced by traffic were necessary in the prin- 
cipal streets where business was carried on; and although the 
noiseless shoe for horses did not seem to be practicable, improve- 
ments should be made in the construction of vehicles so as to 
diminish the clatter made by them. 

Referring to the disposal of house refuse by means of destruc- 
tors, the President remarked that great improvements had been 
made, which had resulted in more perfect combustion both of the 
refuse. and the gases from the cells, and that no nuisance was 
caused in the neighbourhood of properly-designed installations. 
From the clinker, paving, bricks, and other articles were made by 
band or by hydraulic machinery. It was desirable that the dust 
which filled the air in the destructor building during the clinkering 
of the cells should be prevented. From the burning of house 
refuse steam was raised and used for pumping and other useful 
purposes, 

The improvements in motor vehicles for the haulage of heavy 
loads were stated to have been the result of the trials which had 
been made, and of the perseverance and enterprise of the makers. 
But the tare weight of three tons had been found too low for 
enabling a motor vehicle on four wheels to haul a greater load than 
four tons at a speed of five miles per hour, and the necessity for a 
tare of four tons being allowed had been indicated by the judges 
in the Liverpool trials, The desirability of trials being carried out 
for determining the relative effect of motor and horse vehicles on 
roads, the most suitable forms of wheels and tyres, and other 
questions connected with the subject of motor traction, was 
pointed out, 

Dealing with tramways, the various methods of traction were 
mentioned, cable or electric being the only systems likely to be 
adopted by the authorities in this country. The overhead trolley 
was chiefly used, although the cable system was not obsolete. 
In the crowded streets of some large towns the conduit was 
being selected. . Surface contact was a system recently intro- 
duced at Wolverhampton. More substantial construction was 
required for electric tramways than for those worked by horses, 
and special attention was needed in order to prevent the spring- 
ing of the rails. An appeal was made for accurate work and 
attention to every detail of construction. 

Speaking of sewerage, the President observed that increased 
knowledge of hydraulics and the manufacture of more suitable 
materials had enabled engineers to-construct better sewers than 


| those of fifty years ago, The carrying away of storm water was 


a serious problem in rapidly extending towns, and sufficient 
provision had not been made for dealing with rainfall in earlier 
schemes of sewerage. The results of many experiments and the 
actual working of various systems for dealing with sewage had 
shown the efficacy of bacterial processes for purifying crude 
sewage. 

The address was listened to with marked attention by a large 
and appreciative audience, ané at its close a hearty vote of thanks 
was accorded to the President, 








Fes. 6, 1903 


THE ENGINEER 


151 














THE ROYAL AGRICULTURAL SOCIETY. 


We give herewith an engraving showing the new permanent 
showyard of the Royal Agricultural Society, in which the 


and Co., Philadelphia, was of great interest, as they are one of the 


| 


| 


| and fine machines, 


annual meetings will now beheld. The next meeting, which | 


will commence on Tuesday, June 23rd next, and Jast five 
days, will be the first to take place on the new site. The 

ns 
Lah It is one mile by road from Acton Station, on the 


Great Western main line, 14 miles from Willesden Junction ; 
14 miles from Stonebridge Park Station; 2 miles from 


hows the general arrangement and position of the new | 


Faling-broadway ; 5% miles from the Marble Arch, by way of | 


Harrow-road, and 64 miles by way of Uxbridge-road. Park 
Royal Station, on the Acton and High Wycombe Branch of 
the Great Western, is quite close, as is also a tempo- 
rary station on the North-Western. The former railway has 
also got a platform alongside the yard. 


| 


| for it. 


Those wishing to exhibit should apply to the Secretary, at | 


No. 13, Hanover-aquare, W., for the necessary printed forms 
of certificates and specifications, and all applications should 


| very large horizontal planing machines, such as we do not see in | 


principal toolmakers in the States. They were manufacturers of 
this country, Iam glad tosay. Although they are very massive | 
I do not remember seeing any piece of | 
mechanism whilst in the States that our ordinary horizontal | 
vertical planers, commonly called wall planers, could not under- | 
take, and thus obviate carrying the avis to be machined to and | 
fro, instead of the tool only, at a much less expense of energy. | 
The tool-grinding machines manufactured by this firm are well 
known in this country, and until quite recently held a high | 
position in engineering works ; but in these days of high-s tool | 
steel, which does not require quite the fettling and grinding as 
before, it may not be the valuable adjunct in an engineer’s works | 
it has been, This tirm is a large maker of electric overhead | 
travelling cranes, and the feature of same was the high lifting and | 
travelling speeds. However, they had not the courage to adopt | 
the one-motor principle, although they could not say much against | 
the type, compared to the advantages which can be claimed 


I will not dwell on my visit to Baldwin Locomotive Works in | 
Philadelphia. Their success in the past is due to standardisation, 
but this is a matter that in these days of progress can be carried 


| journeys of over 100 miles on one charge, an 


THE INSTITUTION OF CIVIL ENGINEERS. 


ELECTRIC AUTOMOBILES. 
AT the ordinary meeting on Tuesday, January 13th, 1903, Mr. 
J. C. Hawkshaw, President, in the chair, the paper read was 
‘* Electric Automobiles,” by H. F. Joel, Assoc. M. Inst. C.E. 
The author stated that, in London alone, there were over 16,000 


| licensed horse-carriages, apart from private vebicles, tradesmen’s 


vans, &c., and it was estimated that over 200, horses were 
stabled each night in London, necessitating the daily removal of 
more than 5000 tons of manure and refuse, in addition to what 
was distributed over the roads, and found its way into the resi- 
dences of the people. he growth of London and other large 
cities made the problem of substituting motor cars for horse 
traction one of the first importance, and the object of the paper 
was to describe one form, possibly the most practical, and certainly 
the most interesting, of all forms of motor car, the electric auto- 
mobile. These bad now become thoroughly practical vehicles, 
tours of over 1000 
miles—from London to Glasgow and back—having been satisfac- 
| torily accomplished. Electrical energy was power in an economical 
and readily applied form, the application of which gave rise. to no 
nois? or smell, made no refuse, and was 
convenient. It also afforded facilities for 
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braki wer and recuperation of energ 

wake one not obtained with a 
sources of energy. The earlier experi- 
ences with various types of cars, Xc., 
were first described, the information 
being tabulated, as far as possible, and 
the historical side of the subject being 
briefly dealt upon. It was only since 
the passing of the Locomotives on High- 
ways Act, in 1896, that the problem of 
motor cars has been seriously attacked 
in this country. In Germany, France, 
Austria, America, Italy, Spain, Belgium, 
and many other countries, earnest atten- 
tion was being given to the manufacture 
and the perfection of electric vehicles, 
and in most of these countries inventors 
and designers were assisted by their 
Governments directly by subsidies, by 
official trials, as in Berlin, or, otherwise. 
In England it had been left entirely to 
the enterprise of the private individual 
to compete with the foreigner for@ share 
at least in this new and important indus- 
try, which even now gave employment 
to some 10,000 men in this country. 
Tabulated examples of recent long-dis- 
tance runs of carriages propelled by one 
charge were given, and these records 
were analysed for comparison, elevations 
and plans of the carriages being shown to 
scale, and the disposition of the batteries 
indicated. As these were all special 
designs and not merely adaptations of 
carriages, they were instructive as exam- 
ples. The author then considered briefly, 
in turn, the leading points in connection 
with the various parts of an electric auto- 
mobile, namely, the storage batteries, or 
accumulators, motors, and gearing con- 
trollers and circuits ; underframes, types 































PLAN OF THE ROYAL AGRICULTURAL SOCIETY’S PERMANENT SHOW YARD 


reach the Secretary on or before Monday, March 16th next. 
Post entries of agricultural objects only may be tendered up 
to Wednesday, April 1st, on payment of double fees, and will 
receive consideration in the event of there being any space 
available. All exhibits in the Implement—Department will 
have to be delivered in the showyard by the evening of 
Friday, June 19th. 

As has already been announced, a series of trials of wind 
pumping engines will be held in connection with the show. 
‘Two prizes are offered, one of £50and one of £20. The entries 
for these trials are now closed, and the trials are to com- 
mence on Monday, March 2nd, and are to continue at the 
discretion of the judges until April30th. It may be of interest 
to briefly enumerate the general conditions under which the 
trials will be carricd out. The engines are not to exceed 4 
brake horse-power with an actual wind velocity of 10 miles 
per hour. ‘They must be erected on towers so constructed 
that the centre of the vane is 40ft. from the ground level. 
Each engine must have its own pump, provided with suitable 
suction and delivery tanks, and connections between the 
same. Preparation is to be made on the delivery pipe to 
receive a valve—to be provided by the Society—loaded to a 
pressure of 200ft., through which the water will pass on its 
way to the delivery tank. The actual wind velocity will be 
registered by a recording Dines pressure tube fixed at a 
height of 40ft. The engines will run and be under continual 
observation for ten hours each day, when the wind velocity 
and the horse-power developed by the engines will be noted. 
The points to which special attention will be directed are :— 
(1) Suitability of tower and cost of foundations ; (2) regula- 
tion and self-governing’ (3) ease of erection and maintenance ; 
(4) size of wind engine relative to power; and (5) price. 








ENGINEERING WORKS IN THE UNITED 
STATES. 

Mr. H. 8. Jackson, of Middlesbrough, has recently 

read a paper before the Cleveland Institution of Engi- 


neers, in which he detailed some of his experiences in | 


the United States. We give the following extract, which 
will be read with interest. 


_My visit to the works of Messrs. Cramp, of Philadelphia, was 
disappointing to some extent. To my mind, neither in ship- 
building or marine engineering was it up to the standard of many 
of our best yards. Their facilities for good and expeditious work, 
and their methods of production, were not up to the English 
practice, and there was evidence that subsidies alone must have 
been the reason why this firm was so very full of work in the 
marine department at the time of my visit. The only thing that 
struck me as being an advance was the very extensive use of pneu- 
matic tools for chipping, riveting, and caulking. This point seems 


to have had the attention recently of shipbuiiders and engineers | 


in this country, with, I think, gratifying results. Practically the 
whole of the shipbuilding in hand ‘at the time of my visit wes 


¥ - . . . 
Government work, either for home, Japanese, or Russian. This | 


firm has a general ———— department, and it was very full 
of work, _Tunderstood that this department was kept practically 
at full swing by one firm of consulting engineers, of good repute 
and practice in the States—a very comfortable position for Messrs. 
Cramp to hold. 
influence of my friends in getting through this department. 
Sorry that I derived very little benefit. 


Iam 


The visit which I made to the works of Messrs, William Sellars | 


too far, and it is questionable whether their methods when they 
are competing in the world’s market will be as successful in the 
future. 

The tendency of recent years, more especially in such works as 
the Baldwin ]ocomotive Works, towards specialisation, has shown 
that apprentices to mechanical trades may only learn single pro- 
cesses, or end in being merely a machine tender, with the result that 
the general mechanic was threatened as becoming practically extinct, 
naturally to the detriment of manufacturing interests generally. 
Having this fact in view, many of the large engineering firms in 
the States established systems to put the apprentices on better 
basis. Most of the works which P visited have practically the 
same system. Each apprentice is bound by indentures from the 
age of sixteen or seventeen years until he is twenty-one years, so 
that the minimum term of his apprenticeship is four years ; he 
must have had at least a good common school education. The 
working hours are about sixty per week, and any lost time must be 
made up before his apprenticeship is considered completed. The 
wages vary considerably, as in Philadelphia the boys receive about 
9s. 6d. per week in the tirst year, and 18s. in their last year, whereas 
the wages further inland are as high as 12s. in the first year, and 
24s, in the last year. Further, on the satisfactory completion of the 
boy’s apprenticeship he receives a bonus from £10 to£20. Insome 
works the apprentices receive half pay whilst off sick, on producing 
a medical certificate. 

The apprenticeship system in vogue at the Baldwin Locomotive 
Works is rather more elaborate, as they divide their apprentices 
up into three classes. The boys of the first class must have 
received a grammar school or good common school education, 
and serve four years, from the age of seventeen to twenty-: ne 
years. He must also attend night schools at least two evenings 
per week, and receive instruction during the first two years in 
elementary algebra and geometry, and during the remaining two 
years, in the rudiments of mechanical drawing. His wages during 
the first year are 12s. 6d. per week, and increases to 23s. per week 
for his fourth or last year. Onthe completion of his apprentice- 
ship, he receives a bonus of £25. The second-class apprentices 
serve three years, and must have received an advanced grammar 


school or high sctool training, including the mathematical courses | 


usual in such schools. During his apprenticeship term he must 
attend night schoo!s for the study of mechanical drawing for two 
years, unless he has already sufficiently acquired the art; the 
rate of wages of this class being 17s. 6d. for his first year, and 23s, 


per week for bis third or last year, the bonus at the end of his | 


term being £20. 


The apprentices of the third class are those who have attained | 


the age of twenty-one years or over, and are graduates of colleges 
or technical schools or scientific institutions. He must serve two 
years, and is given ample opportunity to acquire a thorough 
ractical knowledge of mechanical business, bis remuneration being | 
32s. 6d. per week at commencement and 50s, per week during the 
last six months of his term. In all cases the working d*y is ten 
hours ; but if the working day is reduced during the term of this 
apprenticeship for the other employés, the same will hold good 
for apprentices also. I have dwelt at length on this subject as 
being of great interest to me, and I think if we in this country took 
more care in selecting our apprentices—and, personally, 1 have 
found no difficulty in tinding a sufficiency of well educated boys— | 
and also of insisting that during their apprenticeship they attend 
science classes, the result would be beneticial all round, and we 
would eventually get a more contented class of workmen who 
would take a keener and more intellectual interest in their work. 








a THE NEWSVENDORS’ BENEVOLENT AND PROVIDENT INSTITUTION. | 
I believe that I was favoured very much by the | —The sixty-fourth annual general meeting will be held at the | 
Memorial Hall, Farringdon-street, Tuesday evening, February | 


Oth, at seven o'clock precisely. The Hon, Oliver A. Borthwick 
will occupy the chair, 


of vehicles, design and construction of 
carriage and proportion of power to load, 
as well as the comparative costs of 
electric and other motor cars. Some very careful tests to deter- 
mine the durability of storage-batteries had been made by the 
Automobile Club of France in 1889, extending over six months, 
the results of which were given in the paper. ‘The tests had been 
made under conditions analogous to those that would occur in the 
carriages in practical use. The sets of batteries had been equally 
charged with 24 ampéres at 2-5 volts per cell, but had been dis- 
charged at rates varying from 20 to 100 amperes, with intermediate 
periods of rest, and whilst being discharged they had been subjected 
to artificial vibrations, to give the effect of road vibrations, and this 
treatment had been con‘inued until the cells had shown signs of 
failure. 

The ratio of weight of vehicle to weight of storage-battery 
was next considered. Generally speaking, as the ratio of the 
battery to the vehicle increased, so the distance the vehicle 
could be run on one charge was increased. But of greater 
importance, from a practical point of view, was the load- 
carrying capacity, and ratio of the weight of useful load to the 
weight of the battery and vehicle. A battery of accumu'ators 
weighing 6 cwt. would give 10 horse-power hours, or 67-2 Ib. 
weight of battery for one horse-power hour, taking the efficiency of 
the motor and gear at 75 per cent. Assuming an output of 15 watt 
hours for 1 lb. of complete battery, such a battery would convey 
itself against a tractive resistance of 50 lb. per ton—or 1/45—at 
the rate of 12 miles per hour, for a total distance of 250 miles. If 
the vehicle to convey this battery weighed 6 cwt., the distance that 
could be run with vehicle and battery would be 125 miles; and 
with a load of 3 cewt.—driver and passenger—the distance would, 
under the same conditions, be reduced to 100 miles, equal to 
75 ton-miles, With twice the load, or 6 cwt., the distance of the 
run would be reduced 83-8 miles, but the ton-mileage would be 
the same; and with three times the load, namely, 9 cwt., the 
distance would be still further reduced to 71-4, also equal to 
75 ton-miles, The cost of carrying the useful load would be, for 
the 3 cwt. load, at the rate of 1-8d. per ton-mile ; for the 6 cwt. 
load, 1-1d. per ton-mile ; and for the 9 cwt. load, 0-9d. per ton- 
mile. The conclusion would be that, as the load was increased, 
the cost of conveying the useful load per ton-mile was reduced ; 
this was so, but the limit was soon reached when the vehicle 
must be made stronger and heavier to carry the increased load, 
and the running cost of the whole would be increased, as well as 
the first cost, and the consequent allowance for depreciation and 
interest. Curves were given in the paper showing the ton- 
mileage, in conjunction with the ratio of weight of battery to the 
| total weight ; the ratio of useful load to the total weight; the 
cost of electric energy per ton-mile of useful load, the cost of 
.electric energy for running the car and battery without load, and 
also the relative weights and costs of cars. 

In America batteries were made which gave a very =< output 
with a comparatively shortened life of the positive plates, and as 
these batteries were of comparatively small cost they could be 
entirely renewed, say, each year, and this had been stated to result 
in economy. 

The author considered that potentialities of electric —— 
of carriages on common roads were very great. England had been 
late in taking up the motor car, and France, America, Germany, 
and other countries were far ahead, but it was to be hoped that 
England would now take its place in the world with this new 
industry, as it had done in the past with the steam locomotive, 








T'auRIL.—We have received from Messrs. Kithn and Co., of 
Coleman-street, a smal] specimen of a new sheet packing for steam 
joints. It is called “‘Tauril.” Much is claimed forit. All that 
we can say about it is that it has the characteristics of a very 
tough pasteboard, into the composition of which india-rubber and 
| possibly a little asbestos enter. So far as we can judge from 
| inspection and putting some of the sample in the fire, it ought tg 

be a satisfactory joint-making material, 
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THE CONSTITUTION OF MATTER. 





Sir Oxiver Lopes has delivered a series of addresses 
to the Institution of Electrical Engineers which are very 
remarkable, and deserve the attention of those who are 
not deterred by mathematics, and yet are endowed with 
high powers of imagination. The great difficulty in the 
way of appreciating Sir Oliver Lodge’s theories and 
deductions is that it is usually impossible to form transcen- 
dental concepts which shall be identical with those 
formed by the inventor of them. This is due largely 
to the circumstance that we can seldom receive new ideas 
concerning scientific facts without driving out the old 
ideas which have previously occupied the pigeon holes of 
memory. But, apart from this, it is opposed to the rules 
of science to adopt complex explanations of the structure 
of the universe until all simple explanations have been 
found wanting. At one time every one spoke of the 
electric fluid. Then the world heard that there was no 
such thing as an electric fluid. That is to say, electricity 
was not a substance. Now, Dr. Lodge goes far to tell us 
not only that electricity is a substance, but it is the 
substance—that, in a word, electricity is matter, not 
merely a mode of motion. But he advances further than 
this, and, plunging into what we in our mundane souls 
regard as pure metaphysics, tells us that momentum and 
inertia are simply electricity. We seem to get here 
into Clifford’s world. We are not far from that curved space 
which Sir W. Airy was at one time asked to discover 
with the aid of the telescopes at Greenwich. The foot- 
steps of science seem to echo in Flat Land; and we find 
ourselves trying to tie an impossible knot in the realms of 
fourth dimensional space. Perhaps it is all right. And 
yet we cannot resist the thought that even the specula- 
tions of Sir Oliver Lodge may come to be regarded by a 
succeeding generation as—speculations. 

There is a certain level of thought, and power of thought, 
and grasp of subject. Some minds stand up above the 
sea. “As Professor Osborne Reynolds would tell us, they 
are ether waves of abnormal magnitude. Sir Oliver 
Lodge must, we fear, consent to pay the penalty of being 
incomprehensible to the great body even of electricians. 
In this respect he will suffer with Lord Kelvin and 
worthy compeers. Those who habitually think in mathe- 
matics will follow him, but we venture to say that there 
is no inseparable connection between equations anda right 
knowledge of the construction of the universe. We let 
Dr. Lodge speak for himself. Here is the conclusion of the 
whole matter :— 


The subject is very far from exhausted, but I must not attempt 
to cover more ground. The most exciting part of the whole is the 
explanation of matter in terms of electricity, the view that elec- 
tricity is, after all, the fundamental substance, and that what we 
have been accustomed to regard as an indivisible atom of matter 
is built up out of it; that all atoms—atoms of al] sorts of sub- 
stances—are built up of the same thing. In fact, the theoretical 
and proximate achievement of what philosophers have always 
sougat after, viz.,a unification of matter. And another surprising 
and suggestive result is that the spaces inside an atom are so 
enormous compared with the size of the electrical nuclei them- 
selves which compose it ; so that an atom is a complicated kind of 
astronomical system, like Saturn’s ring, or perhaps more like a 
nebu a, with no sun, but with a large number of equal bodies 
possessing inertia and subject to mutual electric attractive and 
repulsive forces of great magnitude, to replace gravitation. The 
radiation of a nebula may be due toshocks and collisions somewhat 
like the X-radiation from some atoms. 

The disproportion between the size of an atom and the size of an 
electron is vastly greater than that between the sun and the earth. 
if an electron is depicted as a speck one-hundredth of an inch in 
diameter—like one of the full-stops on this page, for instance—the 
space available for the few hundred or thousand of such con- 
stituent dots to disport themselves inside an atom is comparable 
to a 100ft. cube; in other words, the atom on the same scale 
would be represented by a church 160ft. long, 80ft. broad, and 
40ft. high, in which, therefore, the dots would be almost lost. 
And yet, on the electric theory of matter, they are all of the atom 
that there is ; they ‘“‘ occupy ” its volume in the sense of keeping 
other things out, as soldiers occupy a country ; they are energetic 
and forceful, thougb not bulky, and in their mutual relations they 
constitute what we call the atom of matter; they give it its 
inertia, they enable it to cling on to others which come within 
short range, and by excess or defect of one or more constituents 
they exhibit chemical properties and attach themselves with vigour 
to others in like, or rather opposite, case. 

That such an atom, composed only of sparse dots, can move 
through the ether without resistance is not surprising. They 
have links of attachment with each other, but so long as the speed 
is steady they have no links of attachment with the ether ; if they 
disturb it at all in steady motion it is probably only by the simplest 
irrotational class of disturbance which permits of no detection by 
any optical means.* Nor do they tend to drag it about. All 
known lines of mechanical force reach from atom to atom, they 
never terminate in ether; except, indeed, at an advancing 
wave front. At a wave front is to be found the reaction of a 
mechanical pressure of radiation whose other component rests on 
the source. This is an interesting but essentially non-statical 
case, and it leads away from our subject. 

As to the nature of an electron regarded as an ethereal phe- 
nomenon, it is too early days to express any opinion. At present 
it is not clear why positive electrons should cling so tenaciously to 
a group, while an outstanding negative electron should readily 
escape and travel free. Nor is the nature of gravitation yet 
understood. When the electron theory is complete to the second 
order, or some higher even order, of small quantities, it is hoped 
that the gravitative property also will fall into line and form part 
of the theory ; at present it is an empirical fact which we observe 
without understanding ; as has been our predicament not only 
since the days of Newton but for centuries before. 

Attention has hitherto been chiefly concentrated on the freely- 
moving active negative ingredient—the more sluggish positive 
charges are at first of less interest—but the behaviour of electrons 
cannot be fully and properly understood without a knowledge of 
the nature and properties of the positive constituent too, 

The positive electron has not, so far as I know, been as yet 
observed free. Some think it cannot exist in a free state—that it 
is, in fact, the rest of the atom of matter from which a negative 
unit charge has been removed ; or, to put it crudely, that “ elec- 
tricity ” repels “‘electricity,” and ‘‘ matter” repels ‘‘ matter,” but 
that Electricity and Matter in combination form a neutral sub- 
stance which is the atom of matter as we know it. Such a state- 
ment is an extraordinary and striking return to the views 
expressed by that great genius, Benjamin Franklin, On any 
hypothesis those views of his are of exceeding interest, and show 
once more the kind of prophetic insight which we have had 

_ occasion to notice in discoverers before. Undoubtedly we are at 





* See Phil. Trans., 1893, vol. clxxxiv., pages 750-754 ; also vol. clxxxix., 
page 166. 








the present time nearer to the view of Benjamin Franklin than 
men have been at any intervening period between his time and 
ours. 

The view that an atom is composed of an equal number of inter- 
leaved or inter-revolving positive and negative electrons—to which 
it will have been observed I myself tentatively and provisionally 
incline—that view is not Franklin’s ; nor is it as yet anything but 
a guess. To make it more, work must be done upon the nature 
aud properties of the positive charge; and the —— electron, 
if it exists, must be dragged experimentally to light. 

Especially must the inner ethereal meaning both of positive and 
negative charges be explained—whether on the notion of a right 
and left-handed self-locked intrinsic wrench strain in a Kelvin 
gyrostatically-stable ether, at present being elaborated by Larmor,t 
or on some hitherto unimagined plan. And this will entail a 
quantity of exploring mathematical work of the highest order. 








INSTITUTE OF MARINE ENGINEERS. 


VOYAGES OF THE ICEBREAKER ERMACK. 

On Monday week, at the London Institution, Finsbury-circus, 
E.C., an interesting lecture, illustrated by lantern views, was 
delivered before the Institute of Marine Engineers by Mr. Arthur 
Gulston, on ‘‘The Baltic and Arctic Voyages of the Ermack.” 

After describing the Baltic trip the lecturer went on to the Arctic 
trip. The Ermack left the Tyne on July 23rd, 1899, and proceeded 
to Advent Bay, in Ice Fjord, Spitzbergen. She was fully pro- 
visioned for twelve months. There were altogether 125 souls on 
board, the larger portion belonging to the engine-room staff. 
Amongst others were the scientific staff, consisting of hydrologist, 
meteorologist, astronomer, and artist. The duties of deep-sea 
sounding were undertaken by the chief officer, and dredging at 
great depths was superintended by Admiral Makaroff and the head 
doctor. On arrival at Advent Bay they found not only their own 
tender, but also the small tourist steamer Lofoten, from Tromsie, 
a large steam yacht, the Erl King, and two small Norwegian 
sealers—making quite a fleet in that far-away corner of the earth. 
Advent Bay was left on August 5th, and on the following day they 
encountered the first Polar drift ice. Then the fight commenced 
in real earnest, collisions with enormous masses of ice occurring 
continually. ‘The floes became thicker and older as they proceeded 
north, and it was soon a question of icebreaking and charging all 
the time. In speaking of charging it must be understood that the 
vessel, when stopped by ice, retired 100 yards or more, got up 
speed to strike the strong spot, and continued to do so until the 
obstruction was broken down. The Ermack was also designed for 
charging astern when desirable. In some of the water lanes it was 
strange to note how the ice had separated in a vertical cleavage, 
leaving walls of solid ice on each sideof the canal from 12ft. to 20ft. 
thick. In those translucent waters it was possible on a clear day 
to see down to a depth of about 40ft., but when the lead-line was 
let down the ice was found at 80ft. and even more, showing how 
the great ice was packed. Al! that time the vessel was steadily 
proceeding north. The object in entering the Polar ice imme- 
diately to the north of Spitzbergen, instead of further to the east- 
ward, as had been customary hitherto with Arctic expeditions, was 
that should any accident happen to the py the ship would 
—through time—if disabled, drift out of the ice with the Polar 
Stream to the eastward of Greenland. With half boiler power the 
Ermack could force her way through Polar ice 12ft. to 14ft. thick 
at 24 to3 knotsan hour. During the voyage a large amount of 
scientific work was undertaken, including deep-sea sounding in the 
Polar Ocean, the taking of temperatures of the atmosphere and 
water, the examining of samples of sea water at various depths, 
&c. Astronomical observations for the true position of the meridian 
had also to be made whenever possible, the astronomer having to 
go more than a mile from the Ermack to be beyond the influence 
of the magnetic force of the ship. Of animal life at high altitudes 
the Polar bear was most common, but there were also seals, 
walrus, &c., and they had even seen and killed a shark. Large 
ponds, or lakes, of fresh water, melted from the snow and frozen over, 
were met with in many places, and they pumped a good deal of this 
fresh water into the vessel’s tanks for the use of the boilers and for 
washing purposes. The vessel proceeded some 200 miles into the 
Polar ice before turning back for the south again. When the ship’s 
head was turned homeward their greatest struggle began, as the 
ice had closed tightly around, and it was a long continuous fight 
to the clear water. At times it was necessary to charge and 
hammer at floes of rough packed ice of enormous hummocks for 
one or two hours before the obstruction was broken down. After 
getting clear of the ice the vessel proceeded to Advent Bay. Here 
the climate had changed considerably during their absence, and 
winter was upon them. In Advent Bay they found the steam 
yacht Princess Alice, belonging to the Prince of Monaco, who had 
been cruising on the ice edge to the north of Spitzbergen during 
the summer months, Their stay here was short, and after a very 
stormy passage they were all glad to be once more inside the Tyne, 
and to feel that no accident had happened, and that all who had 
left with the Ermack had returned safely. 

The following programme of the Institute has been issued :— 
Monday, February 9th, paper by Mr. W. Welbury, member, on 
“The Speed Regulation of Steam Engines, Stationary and Marine,” 
illustrated by lantern views; Monday, February 16th, Fuel Test- 
ing Experiments ; Monday, February 23rd, paper by Mr. D. K. 
Roberts, member, on Pinar sey vers Pumping Arrangements in 
Cargo Steamers,” illustrated by lantern views; Monday, March 
2nd, lecture by Mr. D. W. Noakes, on ‘‘ Raising Vessels Sunk in 
the Thames,” illustrated by lantern views of actual operations— 
ladies and friends are specially invited to this lecture ; Monday, 
March 9th, paper by Mr. E. Nicholl, R.N.R., member, on ‘‘ Cylin- 
drica] Multitubular Boilers ;” Monday, March 16th, Fuel Testing 
Experiments ; Monday, March 23rd, paper by Mr. A. E, Mills, 
member, on ‘‘ Water-tube Boilers ;” Monday, April 6th, Fuel 
Testing Experiments ; Friday, April 17th, Annual Meeting. 








UNIVERSAL EXHIBITION, ST. LOUIS, 1904. 


THE methods for building up the juries of the St. Louis Universal 
Exhibition, 1904, have just been settled. In general plan the 
arrangements follow those drawn up by the French authorities in 
1900, although in several particulars it has been found necessary 
to adapt the French rules to what may be defined as the 
‘* American idea,” and also to the special character of the St, 
Louis Exhibition. 

The total number of jurors in the International Jury of Awards 
will be 2 per cent. of the total number of exhibitors, each nation 
with fifty or more exhibitors being entitled to representation on 
the jury. Of this selected body of international jurors, three 
graded juries will be constituted, viz., group juries, department 
Juries, and a superior jury. One hundred points will be the 
highest collective marking, and will represent perfection ; while 
the awards, four in number, will be allotted as follows :—Exhibits 
receiving 60 to 74 marks inclusive, bronze medal ; 75 to 84, silver 
medal; 85 to 94, gold medal; 95 to 100, grand prize. Each 
group jury will be composed of jurors and alternates, the latter 
in no case to exceed one-fourth of the number of jurors. The 
United States jurors and their understudies in this section will be 
nominated by the chiefs of departments to which the respective 
groups belong, while members representing foreign countries are 
to be nominated by the Commissioners of such countries. Women 
are to be represented in the juries, one juror and one alternate of 


~ + See “ ther and Matter,” page 326; or Phil, Trans., 1894, pages 810, 
811, and 1897, pages 200-212. 
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the softer sex being appointed in cases where exhibits have beon 
produced, in whole or in part, by female labour. Group juries arg 
to be in the genera) charge of the chief of the department, ang 
nominations must be made not less than thirty days before the 
opening of the Exhibition, The work is to begin thirty days after 
the opening, and is to be completed thirty days later. ‘Special 
arrangements, however, will be made for temporary or short: period 
exhibits. Each group jury shall choose its own officers, consisting 
of a chairman, a vice-chairman, and a secretary. It is, however 
necessary that, of the two first-named officers, one shall be q 
citizen of the United States, and the other must be drawn from a 
foreign country represented at the Exhibition. 

Department juries will be composed of the chairmen and yice. 
chairmen of the group juries of the respective departments, This 
section also has the right to choose its own officers, as in the cage 
of the group juries. ‘Their work will begin seventy days after the 
opening, and their duties will be to consider carefully and review 
the reports of the group juries, and to harmonise differences, 
acting both as arbitrators and peacemakers. After this sifting of 
verdicts, the superior jury will sit in judgment. The ruling spirit, 
or superior adjudicating body, is to include as president the 
president of the Louisiana Purchase Exposition Company ; as first 
vice-president, the director of exhibits ; as second vice-president, 
a citizen of the United States, to be named by the National Com. 
mission ; as third and fourth vice-presidents, the Commissioners. 
General of the two foreign countries having the largest number 
of exhibitors. The members of the jury shall further consist of 
the chairmen and the first vice-chairmen of the department 
juries, the chiefs of the exhibit departments, and one person 
appointed by the Board of lady managers. 

As to remuneration, United States jurors, except such as are 
officers and employés of the Exhibition, are to receive necessary 
and actual cost of transport, and compensation at the rate of 
7 dols., or almost 303., per day, for such time as they are engaged 
in the work assigned to them at the Exhibition. Foreign jurors 
are to be paid by the countries they represent. 








THE SHEFFIELD WaTERWORKS.—Mr, William Terrey, general 
manager of the waterworks department of the Sheffield Corpora. 
tion, gave the first of two lectures on the ‘‘ History of the Shef. 
field Waterworks,” in the large hall of the University College, 
Sheffield, on the 3lst ult. Alderman T. R. Gainsford, chairman 
of the Water Committee, presided. Mr. Terrey, in the course of 
an interesting and most lucid lecture, traced the history of the 
Sheffield water supply from the old days of wells and water-carts, 
The first distinctly artificial works in Sheffield for water supply 
was the construction by a person named Barker, who lived in Baim 
Green, of a reservoir in what is still known as Barker Pool, In 
1828-29, when the inhabitants had increased to about 90,000, a 
company of London speculators started in opposition to several 
of the people who had formed a company for water supply. The 
scheme led to the proprietors of the waterworks securing an Act 
of Incorporation authorising the construction of a large service 
reservoir at Crookes and other works to provide an efficient supply, 
Mr. Terrey traced the developments of the waterworks up to the 
Sheffield tiood on Friday, March 11th, 1864, when the Dale Dyke 
reservoir, in the Loxley Valley, was wrecked through a landslip, 
In a few minutes the liberated water, about 700 million gallons, 
poured down the valley, at a rate estimated at a mile a minute, 
caused the loss of 244 lives, and the destruction of an enormous 
amount of property. The water company paid no less than 
£373,000 in respect of injury and loss sustained. The disaster was 
succeeded by an increase in the water charges of 25 per cent. for 
twenty-five years. That has since been taken off, the last half 
disappearing in 1901. The Corporation acquired the waterworks 
from the company in 1888, the amount paid being £2,092,U14, 
compared with £41,800 paid in 1831 by the company for the then 
small existing works. ‘the total daily quantity distributed varies 
from 10 million gallons to 14 million gallons, of which about one- 
half is for trade and manufacturing purposes. 


THe EDINBURGH AND LgitH New Gasworks. — It has been 
arranged that the opening ceremony in connection with the 
inauguration of these new works at Granton shall take place in the 
middle of February. Mrs, Steel, wife of the Lord Provost of 
Edinburgh, has been asked to perform the opening ceremony, 
assisted S Mrs. Mackie, of Leith. It is over three years ago, on 
October 16th, 1899, that the foundation-stone of these new works 
was laid by Mrs, Mitchell Thomson, wife of the then Lori Provost 
of Edinburgh. Lord Provost Mitchell Thomson on that occasion 
gave an interesting retrospect of the rise and progress of lighting 
in the Edinburgh district. The annual make for Edinburgh in 
cubic feet is now 1,971,591,000 of 244 candle-power, at 3s., part of 
which is stiil made at the old works at New-street, Ediaburgh, and 
the other part at Granton. About the year 1554 Edinburgh was 
lighted by means of lanterns hung in the streets, and kept burning 
by the inhabitants from 5to9 p.m. About 1684 a lantern and 
candle were hung out of the first storey of every house, to be kept 
alight from 5 to 10 p.m. in winter. Some time after 1684 the 
Corporation provided crystal lamps with oil in the streets. This 
continued down to 1820, when the streets were for the first time 
lighted with coal gas. The Edinburgh Gas Light Company had 
been incorporated by Act of Parliament in 1818; the burgh of 
Leith followed suit with a company in 1822, The Edinburgh Oil 
Gas Light Company, of which Sir Walter Scott was chairman, 
failed, and landed him in considerable pecuniary loss, It was 
taken over by the Edinburgh Gas Light Company. This company 
enlarged its capital and output in 1829, and in 1840 powers were 
granted for the supply of both Edinburgh and Leith, There was 
friction and competition between Edinburgh and Leith till 1866, 
and for some years later, which ceased long before 1888, when the 
companies were transferred to the present Gas Commissioners. 
The consumption of gas has increased by 47 per cent. since after 
the Commissioners took over the gasworks; the wages bill is 
£18,000 a year larger ; and the mains have been greatly extended. 
The extended use of gas for cooking, gas fires, and gas engines had 
prevented the electricity installation by the Edinburgh Vorpora- 
tion from affecting their output. The fact that Edinburgh can do 
with both proves that both are public necessities ; the use of both 
is on the increase. The new works at Granton have railway con- 
nection by means of the North British and Caledonian branch 
lines, A station has been constructed on the east side of the 
ground. In the middle of the platform there is a traffic office and 
a time office, where all stores entering the works are checked. The 
coal store is capable of taking 18,000 to 20,000 tons of coal, all of 
which from the time it is placed there in wagons is dealt with by 
machinery. The purifying house and pumping station for sending 
the gas up to Edinburgh are on the north side. The immense gas- 
holder is 252ft, 6in. in diameter, and when inflated stands 172ft. 
high. Its capacity is 64 million cubic feet of gas, equal to all the 
gasholders at present in the city. There is space for seven more 
gas-holders of equal dimensions should they be required. ‘There 
is a briquette-making machine, and the by-products, such as sulphate 
of ammonia, are carefully dealt with. The works when in full blast 
will be equal to about 10 million feet of gasaday. The old works 
at New-street, Canongate, Edinburgh, will be gradually dispensed 
with, although it may take two years yet before the whole gas 
undertaking is under one roof at Granton. The chief engineer 
and manager of the whole is Mr. W. R. Herring, by whom the 
plans have been prepared, and under whom the works have been 
erected. There are not a few of Mr. Herring’s own patents In 
connection with the feeding of the retorts and for other purposes 
in use at Granton. Not long ago the Gas Commissioners adver- 
tised for 1550 tons of 24in, cast iron spigot and faucet main pipes 
in 12ft. lengths, tenders to be lodged not later than February 9th. 
The new Edinburgh gas installation will be one of the most — 
plete and effective in the kingdom when completed. At presen 
alle aver half the daily gas supply for the Edinburgh district 1s 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS, 


(From our own Correspondent.) 

Tue spring trade outlook is improving, and it looks as if, after all, 
the early part of the year will prove better than had been 
anticipated. More work is coming in from the home industries, 
and certain of the foreign markets are also sending good indents. 
Steel makers on ’Change to-day—Thursday—in Birmingham 
reported a better call for steel strip at about £7 10s., and also for 
steel boiler plates of medium qnality at £7 5s. to £7 12s. 6d. 
Other steel quotations remain: Bessemer billets, £4 12s. 6d. to 
£4 17s. 6d. ; Siemens, £4 15s. to £5; mild steel bars, £6 10s. to £7 ; 
and steel plates, £6 5s. to £6 15s.; Angles, channels, and large 
bars are in good demand, and appear to be likely to remain so for 
some time, as the constructive engineering trades are well supplied 
with work, and are needing regular supplies of material. Steel 
girders at £6 10s. to £6 15s. are in better request than for some 
time past. German steel bars are still coming into this district 
at £4 15s. to £4 17s. 6d., but hardly so much is on offer as 
reviously. Steel sheets for stamping purposes are being ordered 
reely by japanners and tin-plate workers. 

In manufactured iron interest still centres around the position 
of the small size bar trade. It is understood that out of about 
seventeen makers of small sizes of unmarked bars only one or two 
are standing out against the re-imposition of extras, which pre- 
viously had been recognised by consumers, but which afterwards 
were allowed to partly nee. It is suggested that whilst the basis 
price of unmarked bars shall remain at £6 15s., as at present, that 
makers shall enforce the following rates for small sizes: 5s. extra 
for three-eighths, 10s. for five-sixteenths, 15s. for quarter inch, 
and 203. for No, 4. Large quantities of these small sizes are used 
in the making of nails, rivets, screws, bedsteads, chains, &c. Un- 
marked bars in South Staffordshire and Shropshire have made 
very little profit for some time past, especially from round bars, 
varying from jin. to jin. diameter, and in quotations for these 
sizes no uniformity has existed, and the great elasticity which has 
in this respect prevailed has caused keen internal competition 
among makers. Colonel Patchett, the well-known Shropshire iron- 
master, is taking the matter up, and his efforts are considered by 
the majority of the firms concerned to be in the direction of the 
best interests of the trade, although others are somewhat nervous lest 
German end Belgian competition should increase in severity when 
any stepsare taken that would tend to increase the price of material ; 
and already continental competition in these classes of iron is quite 
formidable enough. The recently declared average selling price 
of £6 19s, 84d. for November and December was satisfactory, as 
showing an improvement of 1s. 1 over the preceding return, and 
although the total production of 26,625 tons was a decline of 4577 
tons, yet this is accounted for by the fact that the Christmas 
holidays occurred in the period covered by the new return. The 
new average is also slightly better—by about 3d.—than twelve 
months ago. The augmentation is not sufficient under the sliding 
scale to make any alteration in the men’s r tion, puddlers’ 
wages will therefore remain 8-9d. per ton from February 9th to 
April 4th, with millmen’s in proportion. 

An engineering announcement of some interests, and one which 
may, if developed upon the lines at present anticipated, have an 
important bearing upon the welfare of the coal-mining industry of 
this district, is that the arrival is expected this week of the first 
surface amo B gay under the new drainage scheme which has 
been inaugurated by the South Staffordshire Mines Drainage Com- 
missioners. The circumstance was mentioned at a meeting of that 
body on Wednesday at Dudley, and it was stated that if the experi- 
ment proved satisfactory other electric pumps would follow. is 
tirst pump is to be placed near a swag in the neighbourhood of the 
Midland Electric Station at Ocker Hill. If the Commissioners 
succeed in unwatering the submerged mines, they will bring new 
life and prosperity to the localities concerned. The experiments 
will therefore be watched with much interest. 











NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchestér.—Generally, the position throughout the iron and 
steel trades of this district remains very much as reported last 
week, For current requirements there is a steady sort of buying 
going on, but anything like large inquiriesare few, and seldom lead 
to actual business. Pig iron makers are, however, mostly well sold, 
and as there are still inquiries on Americanaccounts, they are com- 
paratively indifferent about the present sluggish inland demand, 
and certainly do not attempt to push sales by any concession in 
price, Finished iron makers are in a stronger position than a month 
or so back, and hold firmly to their basis rates. In finished steel 
prices are somewhat irregular, the competition in plates especially 
being very keen, particularly for locomotive specifications, whilst 
the strong protest of the Lancashire boilermakers—to which I have 
made previous reference—against the extra charge imposed by the 
Association plate makers for Lancashire ifications, would seem 
to have had the effect this week of bringing down the Association 
list basis. Whether this concession, which only partially removes 
thespecial grievance of the Lancashire boilermakers, will altogether 
meet their requirements, is perhaps doubtful. 

In the pig iron market here a slow sort of business continues 
the general report. Moderate transactions are being put through 
here and there, but consumers mostly hold back from covering more 
than immediate wants. Lancashire makers have been renewing 
contracts for fair quantities at about 56s. 6d. to 57s., less 24, for 
No, 3 foundry, delivered Manchester ; Lincolnshire makers are in 
some instances quoting 6d. above the basis, and prices average 
51s, to 51s, dd. net, with Derbyshire ranging from 55s. to 56s. and 
56s. 6d. net, delivered Manchester. In forge descriptions there 
has been some moderate buying, with prices steady at 51s., less 24, 
Lancashire, 50s. 2d. net Lincolnshire, and 50s. 6d. net Derby- 
shire, delivered Warrington. For some special brands of Middles- 
brough makers are quoting 56s. 4d. to 56s. 7d., but ordinary 
brands average about 55s. 10d. net, delivered by rail Manchester, 
with forward sellers at under this figure. Scotch iron remains 
steady at about late quotations, Eglinton, delivered Manchest 
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have been quoted about £6 10s. to £6 12s, 6d., equal to delivery 
in this district, In boiler plates outside ers have also 
been cutting keenly, whilst rumours that one or two asso- 
ciated manufacturers were making concessions to customers 
under special conditions culminated in the announcement 
on Tuesday that at a meeting held that day the asso- 
ciated makers had decided upon an official reduction of 10s. 
per ton, bringing the list basis to £7 2s. 6d. for boiler plate 
specifications, delivered in the Manchester district. In the after- 
noon a meeting of the committee appointed the previous week by 
the Lancashire boilermakers to deal with the question of the 
extra charge imposed by the associated manufacturers for boiler 
plate specifications delivered in this district was held at the Man- 
chester office of the Engineering Trades Employers’ Federation. 
The proceedings were strictly private, but I understand the chief 
poe of the meeting was to receive the replies of the associated 

ilermakers to the strong letters of protest which were sent out 
last week, and I gathered that so far there seemed a probability 
of the whole question being dealt with in some satisfactory manner, 
the committee no doubt having been informed of the decision of 
the associated makers to reduce their basis 10s. per ton. 

In connection with the engineering trades the most satisfacto: 
feature to report is the continued considerable quantity of wor 
giving out to locomotive builders and the practically assumed 
prospects that this important branch of industry will be fully 
engaged, at any rate over the ensuing year. There is also a good 
deal of electrical work given out, chiefly in connection with 
traction and power requirements. Some of the machine tool- 
making firms are getting better off for orders, but generally they 
are only indifferently supplied with work. The boilermaking 
trade remains quiet, and the general run of engineering shows 
pra or no improvement from the unsatisfactory position reported 
of late. 

There has been a good deal of talk of late about the competition 
of American engineering work in this country, and particularly 
that in the large power gas engines Americans were able to beat 
English makers, In this connection it may perhaps be interesting 
if { mention that Messrs. raga 4 Brothers, who have supplied a 
considerablé number of their well-known gas engines to the Tnited 
States, have now in hand a e order for gas engines, which are 
— supplied to the United States. This includes one engine of 
500 horse-power, and eight of 200 horse-power, all to be driven 
with producer gas. The same firm are also putting in a 1000 horse- 

wer gas plant to supersede a steam plant at a bleach works in 

neashire, the contract ae also the producer gas plant. 

Messrs. Spencer, of Holmwood, are busy with orders for tools 
for the equipment of railway workshops in Western Australia. 
These comprise a number of wheel lathes and milling machines, 
- of the tools being a big tool for milling 10ft. long by 3ft. 6in. 
wide. 

The extensive works of the British Westinghouse Electrical 
Manufacturing Company, Limited, in the Trafford Park, have, 
like the Manchester School of Technology, become one of the 
special places of interest in the district for Saturday afternoon 
visits of representatives of engineering and other kindred societies. 
Passing through the works last week with the members of one of 
these societies, I could not help noticing the app of greatly 
increased activity which the various shops presented, as compared 
with a previous visit only a month or two back. Now, I under- 
stand, upwards of three thousand hands are engaged in the various 
shops, which are mostly very full of work, Further additions to 
the plant are also being made in the shape of exceptionally heavy 
tools, whilst foundations are being put down here and there for 
several powerful engines of various types. 

Some of the most important work is connected with the manu- 
facture of turbines, which has now been commenced, the orders in 
hand including four turbo-alternators for the Metropolitan District 
Railway Company, a portion of the patterns for which was 
inspected by the visitors. These turbines are stated to be not 
only the largest steam turbines ever built, but will be the most 
powerful single-cylinder engines of any type that have yet been 
constructed. In fact, there are very few multiple-cylinder engines 
which exceed them in power. In spite of the enormous power of 
these engines, the extreme length, breadth, and height of each are 
only about 29ft., 14ft. and 12ft. respectively, and the overall 
length of turbine and alternator is 51ft. 9in. A by-pass valve is 
provided for use at high overloads. The alternators have stationary 
armatures and rotating fields, the steam pressure is to be 165 lb. 
per “ese inch, and the speed 1000 revolutions per minute. 

A slackening in demand is the general report in the coal trade, 
and this — not only to the better qualities used for house-fire 

urposes, but also, although perhaps in a lessened measure, to the 
Con descriptions of fuel for steam, iron making, and general 
manufacturing requirements. Supplies of all classes of fuel are 
more plentiful, with pits not in all cases running full time, but 
prices for the most part are well maintained. 

Requirements for iron-making, steam, and general manu- 
facturing purposes are fairly well kept up, but the demand is not 
more than moderate, and common round coals are perhaps not 
moving away quite so freely as of late. Collieries, however, have 
no large surplus, and are able to hold with firmness to about 
8s. 6d. to 9s. for good qualities of steam and forge coal at the pit 
mouth. The better qualities of slack continue in generally good 
request, with supplies not over plentiful, and prices firm at late 
rates. Medium and common sorts are, however, not meeting with 
quite so ready a sale, and there is an increasing competition with 
surplus output coming in from other districts. Although there is 
no quotable change in prices, the position is not quite so strong, as 
there are odd clearance lots to be picked up at under current 
rates. Quoted prices remain on the basis of 4s, 3d. to 4s. 9d. 
common, 5s. 6d. to 6s. medium, and 6s. 6d. to 7s. best slack at 
the pit mouth. 

For shipment the demand has fallen off considerably, and this 
branch of trade is generally reported quiet, with prices easier if 
anything. There are comparatively few inquiries for steam or 
house coal, and for cargoes on offer sellers have to take about 3d. 
to 6d. per ton under late rates. Ordinary steam coals delivered 
at the Mersey ports range from 10s, 3d. and 10s. 6d. to 10s. 9d. per 


ton. 

At the annual meeting of the Manchester Coal Exchange, held 
on Tuesday, when the report and balance-sheet, of which a 
summary was given last week, was adopted, Mr. Tennant, one of 
the bers, brought forward a proposal that the Exchange 








docks, averaging 58s, 9d. to 59s. 3d.; Glengarnock, 60s. 9d. to 
61s, 3d.; and Gartsherrie, about 62s, per ton net. 

The finished iron makers are, so far as the principal firms are 
concerned, still short of work, but forges, where the output is not 
so large, are fairly well supplied with orders for the present. The 
associated Lancashire bar makers are very firm in holding to their 
basis quotation of £6 10s., with North Staffordshire bars ranging 
from £6 10s. to £6 15s., delivered in this district, There are, 
however, outside bars to be bought from about £6 7s. 6d. upwards, 
and here and there merchants, although not cutting the market 
quite so much as of late, are still rather low sellers. Sheets are 
quoted about £8 2s, 6d., and hoops remain at the association basis 
of £7 2s, 6d. random to £7 7s. 6d, special cut lengths, delivered 
Manchester, and 2s. 6d. less for shipment. 

A fair amount of activity is reported in most branches of the 
steel trade, but orders are mainly for small quantities. Hematites 
continue in only moderate request, with makers’ quotations for 
good brands remaining oman at about 67s. 6d. to 68s, net for 
No. 3 foundry, delivered Manchester. For local-made billets quota- 
tions remain at £4 15s., with German billets £4 7s. 6d. to £4 10s., 
delivered here, Some of the finished steel makers are booking a 
considerable quantity of work in what may be termed oddments 
and special orders, but prices generally range low. It is excep- 
tional where more than £6 5s. to £6 7s, 6d. is got for bars, £5 15s. 
for angles, and £6 for common steel plate, delivered in the Man- 
chester district. In the better qualities of plates there has been 
some exceptionally keen competition, Locomotive boiler plates 





meetings should in future be held on tmo. days in the week, viz., 
Tuesday and Friday, instead of only on Tuesday as at present, and 
that the Exchange subscription should be doubled. He said if 
this were done it might tend to relieve the present congested state 
of the Exchange room and provide greater facilities for the exten- 
sion of business now done on the Exchange, and which rendered it 
we co for all transactions to be carried through on one 
day. veral members having suggested that the proposal might 
be best referred to the Committee, it was understood that the 
matter should be left in the hands of the Exchange Committee for 
consideration, 

Barrow.—The hematite pig iron trade is very steadily employed, 
and the market remains firm; indeed, makers are assured of a 
better P sagy ony demand, and orders for forward delivery are 
fuller they have been. There is a good outlook on forei 
and colonial account, and home requirements are known to 
large. America is a good buyer, and, owing to some of the blast 
furnaces there having had to be dam: own through the coal 
famine, orders are coming to land for early delivery. Mixed 
Bessemer numbers are quoted at 59s, 6d. net f.o.b. Warrant iron 
is easier in price at 58s. 5d. net cash sellers, buyers 3d. less ; but 
no business is being done in warrants, and stocks remain exactly 
at last week’s ype tons. There are 35 furnaces in blast, 
compared with 37 in the corresponding week of last year. One 
furnace is making spiegeleisen, which is in demand on home as well 
as on American account, 

In iron ore the trade doing is very steady and full, and there is 











an ially brisk demand for the best and medium sorts, while 
inferior grade ore is also being bought and smelted along with 
ores of the highest metallic percentage. Ordinary ore is at 12s. 
per ton net at mines, Spanish ores are in good demand, and in 
full delivery at 16s. per ton net at West Coast ports. 

The steel trade is fully employed, and orders are plentiful alike 
for heavy and light rails. The latter have been liberally ordered 
on South African account, and home orders are large, but prices 
are low at £5 5s. to £5 10s. per ton net f.o.b., and are likely tc 
keep low owing to continental competition, although German and 
Belgian makers are very fully sold forward. The order for the 
Barrow tramways has gone to Belgium at £1 per ton below the 
Barrow Steel Company’s price. Orders for other classes of steel are 
well maintained, and altogether the outlook in the steel trade 
for this year is very satisfactory. 

sy co have booked no new orders, except for some water- 
tube boilers for the Admiralty for use in Barrow-built destroyers. 
During the past week three submarines built for the Admiralty, 
the last of the first batch of five built at Barrow, were delivered to 
the Admiralty. No. 6 is still in the docks at Barrow, and three 
other larger submarines are building. 

The export shipping trade is quiet at present. During last week 
the shipments of iron represented 4078 tons and stee] 6771 tons, 
as compared with 10,165 tons of iron and 4953 tons of steel, a 
decline in iron of 6087 tons and in steel an increase of 1818 tons. 
The shipments this year now stand at 33,129 tons of iron and 
45,368 tons of steel, a decline in iron of 9485 tons and in steel an 
increase of 1503 tons, the amounts shipped this year being 42,614 
tons of iron and 43,865 tons of steel. 

The coal and coke trades show no new life. The demand is life- 
less. Deliveries are full and prices are low. 

The death is announced of Mr. Wm. Kellett, M.1I.M.E., of 
Southport and Dalton-in-Furness, who for many years was in 
practice as a mining engineer in the Wigan, Yorkshire, and 
Furness districts. For many years he has been the engineer and 
manager of the Barrow Steel Company’s iron mines and quarries, 
He was a Justice of the Peace and a member of the Dalton School 
Board, and identified himself very greatly with the social and 
educational institutions of the Furness mining district. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


In the South Yorkshire house coal trade business is a little 
easier. The buying on metropolitan account has been excep- 
tionally heavy for some time, and the stocks on hand are reported 
to be quite large enough for immediate needs. There is thus a 
prospect of weakness which encourages hope in buyers of the 
prices coming down. At the time of writing quotations remain 
unaltered. Best Silkstones are still fetching 13s. 6d. and 14s. per 
ton ; Barnsley house, 12s. 6d. per ton ; seconds, from Ils. to 12s, 
per ton; nuts, from 103.:per ton. In steam coal the lack of 
deliveries from Denaby and Cadeby Main causes other collieries in 
the neighbourhood to be busy. This activity, of course, is 
entirely dependent upon the continuance of the Denaby strike. 
That unfortunate rupture is now giving signs of closing, and once 
Denaby gets to work, with its huge tonnage and ease in getting its 
output to the market, the steam coal trade will feel the result at 
once. Coal bought in the open market is still fetching from 9s. 6d. 
to 10s. per ton, which is from 6d. to 1s, better than what is 
obtained for coal delivered under contract. There is rather more 
inquiry for small coal, the demand being for the better qualities, 
very little of the common kinds being sought after. The improve- 
ment in small coal is significant of better prospects of trade 
generally. 

In military material fresh Government orders for armour plates 
are anxiously looked for. The last Admiralty programme was 
much less than was expected, and the work given out under it is 
rapidly approaching completion. Indeed, in the earlier processes 
much of the work is completed, and in the finishing departments 
a good deal of progress has been made. Mr. J. F. Hope, M.P. 
for the Brightside Division, in which the armour plate mills are 
situated, stated that not only Sheffield, but the country as a 
whole, would expect that this year the meagre naval programme 
of last year would be amplified and extended, and he did not think 
the expectation would be a vain one. An earnest of that hope has 
just been furnished by the placing of the whole of the armour for 
the battleship Hindustan, now building at Clydebank, Glasgow, 
with Messrs. John Brown and Co., Limited. The weight of the 
armour is close upon 3000 tons. The armour for the battleshi 
New Zealand has been placed with Messrs. Armstrong, Whitwort 
and Co. The weight is about the same. 

For both light and heavy forgings there is a good demand, but 
the competition is so keen that orders can only be obtained with 
much difficulty and labour. 

There is no change to report in the iron and steel trades. A 
better feeling, however, is perceptible, and improving prices may 
be looked for as the season advances. The foreign trade keeps 
very dull, with the exception of the abnormal demand for special 
steels for the United States. It was not expected that this business 
would be kept at the high level of last year, but the call for special 
steels is increasing on every side. With the exception of the 
United States and Canada, all foreign markets are yielding little 
work. At home, however, best steels are in large demand for the 
different English markets, particularly in electrical and general 
engineering establishments, cycle and similar works. A heavy 
trade is expected in steel wire from South Africa, and there is, 
indeed, a good deal doing already. Quotations for iron on 4th 
inst.: Hematites, West Coast, 68s. to 69s. per ton ; East Coast do., 
63s. to 64s. per ton ; Lincolnshire forge, 47s. 6d. per ton ; Lincoln- 
shire foundry, 48s. 6d. per ton ; bar iron, £6 10s. per ton. 

In railway material the distant markets are beginning to give 
better results, some good orders having been lately received from 
India, South Africa, South America, and other parts, but there 
is as yet very little doing for the home railway companies. 
Several of our leading houses report that they are active in such 
specialities as tires, axles, springs, buffers, and similar railway 
material. In other quarters, however, manufacturers are badly 
off, and cannot give their men full employment. The railway 
material departments have been so immensely extended of late 
years that unless orders are large and continuous plant and 
machinery cannot be kept fully engaged. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 2 

Pig iron makers in this district are, as a rule, doing well—much 
better than could be expected—if ‘there was nothing to counter- 
balance the very unsatisfactory condition of most of the pig iron 
consuming trades in the North of England. It is rather unusual 
to see the pig iron trade in a fairly flourishing state, at the same 
time that the finished iron and steel industries in the district are 
generally depressed. But there is a good export business doing, 
much better than is usual at this season of the year, and it is that 
which brings about comparative briskness in the demand for pig 
iron and keeps the prices thereof at figures above those which the 
local consumers, at any rate, can fairly afford to pay. It compels 
them to ask prices for their produce which their customers are not 
prepared to give, and this curtails business in the finished iron 
industry, and allows of the more successful competition’ of foreign 
manufacturers. Naturally, however, when pig iron makers can 
realise the prices they are now quoting to buyers in other markets, 
they are not disposed to sell to consumers in the locality at lower 
rates. 

An increased inquiry is reported from America for Cleveland pig 
iron, and from Germany and the Continent generally for the 
former, and it is likely that the spring will be a busy time. During 
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the last ten days the aggregate of the sales of Cleveland and 
hematite pig iron to American buyers is calculated to have been 
about 20,000 tons, and more orders are expected, because the 
supply of American iron is still reported to be short, and the prices 
of Cleveland iron delivered here compare very favourably with 
those of American iron, for even when the duty of 16s, 8d. per 
ton and the freight—about 7s. per ton—have been paid, the cost 
of No, 3 Cleveland iron, which is mainly required, is below that of 
native iron. Last month the exports of pig iron from the Tees to 
the United States were much less than in December—9493 tons 
against over 42,000 tons, and the quantity reported was the 
smallest since last June. In December more than one-third of the 
pig iron that was shipped from the Cleveland district went to the 
States; last month less than one-ninth. But the February 
deliveries to the United States will bs considerably better than 
those of January ; steamers, in fact, are now chartered to convey 

20,000 tons, and more sales for prompt delivery are 

Scotland is taking Cleveland iron heavily this month, 
and more will be sent tothe Continent. This, therefore, makes the 
slackness of the local demand of less account. 

The sales of Cleveland foundry iron are active, and opinions are 
general that prices will further advance, more particularly as the 
slackest period of the year is nearly over, and if producers have 
been able to put up their prices during that time there is more 
chance of their being able to do so inthe spring. Local consumers 
do not look upon the prospect of higher prices for pig iron with 
favour, seeing that they will not be able to put up their prices in 
proportion. 

There is improvement in the hematite pig iron trade, due to the 
heavier export demands. Local requirements are poor, owing to 
the closing or partial closing of so many of the steel manufactories, 
and the probability that they will not be brisker until there is a 
revival in the shipbuilding industry. 

The January shipments of pig iron from the Cleveland district 
were very fair ; in fact, very seldom has so much been sent away 
in the first month of the year. 

There is no activity in any branch of the finished iron and steel 
industries except that of rail making, and that is well occupied on 
export orders, largely for India and Africa. 

Manufacturers of finished iron and steel cannot see their way to 
reduce prices, for they are already under cost with most firms, and 
expenses increase, because materials are becoming dearer, pig iron 
as wellas fuel. For steel ship plates £5 10s. is asked; for steel 
ship angles, £5 6s. 3d.; for iron ship plates, £6 5s.; for iron ship 
angles, £6 2s. 6d.; and for common iron bars, £6 5s., all less 
24 percent. Heavy steel rails are at £5 10s. net at works. 

The shipbuilding industry shows no improvement, and only odd 
orders are secured for new vessels. A report has been in circula- 
tion that one of the Wearside firms has booked orders for ten 
vessels, but it is not generally credited. The joiners’ strike at the 
shipyards is now in its fourteenth week, and it is causing much 
inconvenience and loss, not only to the shipbuilders, but also to 
the other classes of men whom they employ. The Tyneside Ship- 
builders’ Association have intimated that, in view of the impossi- 
bility of any longer carrying on work in the shipyards owing to 
this strike, they will have no option but to close their yards. 
Before taking this action they will hold a conference with the 
representatives of the whole of the trades concerned, including 
the joiners and plumbers. This conference is to take place this 
afternoon. It is likely that the other members of the Joiners’ 
Assoziation who are supporting the shipyard joiners will before 
long tire of the fight, as they are called upon to contribute 3s. per 
week per man, which makes a considerable hole in their wages. 
The employers are not prepared to have the wages of their joiners 
regulated by the condition of the house building trade. 

In the engineering industry the wages question is looming large. 
The employers gave notice of a reduction of 5 per cent. off piece 
rates, time rates to be reduced in proportion, but the men at their 
large meetings expressed themselves as altogether averse to the 
reduction. The masters modified their claim, in so far that half 
the reduction should take effect from the 9th inst., and the other 
half a month afterwards. That alsodoes not meet the views of the 
men, who are not prepared to agree to any reduction. A further 
conference between the employers and the representatives of the 
men will be held. 

Sir Joseph W. Pease, who has been a member of the Tees Con- 
servancy Commission since 1862, and chairman since 1880, has 
resigned his position, and Ald. Hugh Bell will act as interim cbair- 
man. It is expected that he will be elected as the successor 
of Sir Joseph Pease. The Commissioners have sold 300 acres of 
reclaimed land to Messrs. Bell Brothers and Messrs Brunner, 
Mond and Co. for the extension of their works on the north bank 
of the river. Last year the Commissioners dredged and r2moved 
ros the river 539,264 cubic yards of material at a net cost of 
£22,315. 

A number of the Middlesbrough pig iron-makiog firms cannot 
find tipping ground near their works for their slag, and have to 
send it -» barge out tosea. Last year 946,950 tons was so sent, 
and of th:: 941,330 tons were deposited at the ballast buoy, which 
is several miles out at sea. 

The coal trade continues very active, the export demand being 
particularly good, and America isa heavy buyer. Inorder insome 
measure to relieve the famine that exists in the United States as 
regards coal, the Legislature has practically suspended the import 
duty, and coalowners on this side are called upon for large sup- 
plies, this keeping prices very firm. The good rates realised for 
Durham coal last quarter has enabled the masters to increase the 
wages of miners 1} percent. from pays commencing 9th and 16th 
inst. Best steam coal realises 11s.; seconds, 103. 6d.; and smalls, 
5s. 6d.; while best gas is at 10:., all f.o.b. Foundry coke is at 
l6s. 6d. f.o.b , and medium coke 16s., delivered at the furnaces on 
Teesside, 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE attention that of late has been given to the great track of 
anthracite in Wales, extending from the neighbourhood of Swansea 
right through Carmarthenshire to St. Bride’s Bay, where some day 
an undersea development is certain, is bringing this class of coal 
into financial notice, and promotions are increasing, and may be 
expected to continue. This week the Swansea Valley Anthracite 
Company is announced, with a capital of £20,000 in £10 shares. 
This is chiefly promoted by Neath and Swansea capitalists. In 
the meanwhile, in proof that old steam coal districts are not yet 
depleted, I see that the Standard Company will sink two pits at 
Ynyshir, and in the same distric:—the Rhondda—the directors of 
Lewis-Merthyr Collicries are also about sinking two pits. 

Towards the end of last week there was a considerable demand 
for coal at Cardiff, no doubt caused by heavy chartering ; but on 
‘Change this week prices were somewhat easier, and it was a 
matter of common remark that some degree of quietness in trade 
was likely, Ferndale best small was sold on Tuesday for 7s. 3d., 
and No. 2 Rhondda for 11s. 14d. Best steam is now quoted from 
13s. 9d. to 14s. 3d., and in some cases best small has touched 8s. 
No. 3 Rhondda is about 14s., and Monmouthshire ranges about 
12s.6d. This week the freight market, Cardiff, showed a tendency 
to easier rates since my last letter. Numerous fixtures were com- 
pleted at the close of week. A steamer was fixed for Bordeaux 
coal at 4f. per ton. A merchant tells me that in his experience he 
never saw so low a rate. 

A fair degree of business is being done in anthracite coals, and 
some surprise is shown that prices remain with little or no altera- 
tion. Regarding the proposed syndicate, it is said on ’Change, 
Swansea, that holders of best brands are not well disposed to the 
arrangement, which might lead to depreciation of values, Their 
quality now commands top price, 

The great importance of the foreign ore trade to Cardiff 





forcibly told-by the fact that during the year 806,464 tons came in, 
as compared with 697,981 tons in the previous year; pitwood, 
448,458 tons, as compared wi'h 435,892 tons. 

A leading subject of comment on ’Change, Swansea, this week 
has been the lessening of German importations, followed by in- 
creased make of tin-plate bars at leading works at the hills and at 
Swansea. 

Pig iron prices have weakened a little. Steel rails, heavy, con- 
tinue at about £5 5s. upwards ; light, from £6 5s.; sheets, iron and 
steel, from £8. 

Efforts are being made to get better prices for tin-plates to cover 
late increased cost of block tin ; this has fallen a trifle, but is now 
£150 5s. Tin-plates are quoted at 12s. 6d. to 12s. 9d.; Siemens, 
12s, 9d. to 12s. 104d.—remarkably low figures, it will be admitted, 
when the price of block tin is considered. 

Stocks were increased this week on account of the stormy 
weather, which has delayed tonnage and caused a good deal of 
wreckage on coast, with loss of life. 

Steel rails continue in fair demand, Amongst the chief despatches 
from works | note lately 1200 tons to Liverpool from Newport. Port 
business at Swansea during January showed a decrease of 24,000 
tons in clearauces, as compared with January, 1902. One important 
item was a fal ing off in French trade ; this is not regarded as other 
than tempora~y. The condition of the industries of the district is 
hopeful, all bvliday influence now being at an end. The local 
steel make is large, mills busy, and finishing department much 
better employed. All departments at the Mannesmann Tube 
Works are weil occupied, nickel works active, Morriston dispute 
issettled. Atthe chief Bessemer works on the hills, the rail mills 
are very busy. Merchant and structural iron not in great 
demand. 

In the Llanelly district the opening of the dock and the anthra- 
cite combine continue to be subjects of hopeful comment. Eight 
hundred tons steei bars were received at Llanelly on Tuesday 
from Rotterdam, consigned to R. Thomas. Steel turnings, ship 
plates, and steel scrap came in this week to Swansea from Copen- 
hagen, another instance of departure from the old order of things. 

An important steel steamship sale has just taken place in the 
disposal of the Scarisbrook, the property of Eldridge amd Morgan, 
Cardiff. This was built at Greenock, and was sold to the New 
Zealand Union Steamship Company for £22,000. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

Tuts week the accounts received concerning the business in iron 
and steel over here have been of a more cheering character. The 
rolling mills in Silesia have been able to realise higher prices for this 
quarter’s sales than in the last quarter of 1902. Not much was 
done in pig iron, but the tendency of prices is firm, and in a few 
special cases good forge quality has been fetching M. 4 to M. 6p.t. 
more than previously. Girders have been justa little less dull, and 
in sheets, too, the trade done last week was more satisfactory, but 
heavy plates continue languid. Jron ore is comparatively quiet ; 
offers in South Russian ore have been attracting attention lately. 

Both home and foreign inquiry have been showing improvement 
on the Rhenish- Westphalian iron market. There is more confidence 
felt, and a further increase in demand is generally anticipated, the 
healthy tone that was at first only noticeable in the crude iron 
trade, and in bars and sheets, having now also extended to girders 
and heavy plates. Negotiations carried on with Belgium concern- 
ing the fixing of a normal export price for girders have been 
successful, the price agreed on being about M. 95 p.t. 

The State Railway Administration is reported to contemplate 
the placing of heavy orders ; the value of this year’s requirements 
in railway material being 68 million marks, or 8 million marks more 
than in 1902. 

The production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been, for December of last year, 
753,095 t., of which 112,035 t. were forge pig and spiegeleisen, 
34,079 t. Bessemer, 454,486 t. basic, and 153,395 t. foundry pig. 
Production in November, 1902, was 730,928 t.; in December, 1901, 
641,545 t. were produced. From Jan 1st to December 31st, 
1902, 8,402,660 t. pig iron were produced, against 7,785,887 t. for 
the same period the year before. 

Tke widow of Herr Krupp made known that her late husband, in 
his will, stated his conviction that should his works pass into the 
hands of an heiress under age, they ought to be changed intoa 
joint-stock company. So now Mrs. Krupp, as her daughter's 
representative, has acted according to her late husband’s wish. The 
works, however, are not to te sold; all the shares will remain in 
the possession of Miss Krupp, so that though a joint-stock 
company, the works continue in the Krupp family. 

The total number of men employed in the Krupp establishments 
is 43,000, of which 25,000 fall to Essen. 

Nothing can be added to previous reports given of the coal and 
coke trade in this country. Demand and prices remain satisfactory. 
During the period from January Ist to January 15th of present 
year 179,090 t., or 10-2 per cent., more coal have been produced in 
the Rhenish-Westphalian district than during the same period in 
the year before. Pretty heavy lots in coke have recently been 
exported to Luxemburg, Lorraine, and Belgium. 

Business on the Austro-Hungarian iron market is very much as 
last reported, depression being the characteristic feature of most 
departments. Statistical figures concerning the foreign trade of 
Austria-Horgary show for the mining and iron industries a decrease 
in export of about 2} millions q., worth 114 million crowns, last 
year as compared to 1901; import during the same period 
decreased 1-9 million q , worth about 24 million crowns, 

House coal was in strong demand in Austria-Hungary. Brown 
coal is very briskly called for, deliveries on the Saxon State Rail- 
ways having been 78,964 t. from the 11th to the 17th of January 
this year, which is 9900 t. more than during the same period the 
year before. 

A slight turn in an upward direction was noticeable on the 
French iron market last week. The Chemin de Fer du Nord is 
going to invite tenders for the supply of railway requirements 
shortly, and in several branches buyers have been inclined to be 
less reserved than formerly. 

The improvement on the Belgian iron market continues. Good 
foundry pig is quoted 57-50f. p.t.; the blast furnace works in 
Luxemburg ask 50f. p.t., so the price, including freight and duty, 
would be 58-50f. p.t. in Belgium. Basic stands on 63-50f., and 
foundry pig No. 3 on 60f. p.t. Owing to fairly large sales to 
America prices for all sorts of malleable iron are firm. Blooms 
fetch 95f. p.t.; billets, 100f. p.t.; scrap iron, good quality, 
67 -50f. p.t. 

House coal remains in very strong request in Belgium, and 
engine fuel is firm, if not briskly called for. 

It is reported from Belgrade that the Servian Railway Adminis- 
tration invites tenders for the supply of 400 railway carriages. 

German general import in 1902 is statistically stated to have 
been 43,340,340 t., agdinst 44,304,857 t., and 45,911,799 t. in the 
two preceding years. Import in noble metals was 1197 t., against 
1279 t. and 1204t. Export was 35,029,717 t., against 32,363,495 t. 
and 32,681,747 t. in the two years before. Export in noble metals 
was 438 t., against 381 t. and 363 t. in the two preceding years, 








AMERICAN NOTES. 


(From our own Oorrespondent.) 
New York, January 20th, 1903. 
THE prosperous conditions of railroads indicate still more strongly 
that the policy of making improvements upon an extended scale 
will be continued throughout the year. The increase for December 
gainst December, 1901, was 9'84 per cent, on fifty-three roads. 
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Gross earnings of fifty-three roads for the first week of January 
show an increase of 8-38 per cent. over the first week last year, 
The enormous rush of freight is still taxing the capacity of railroads 
in many sections of the country. Railway managers have adopted 
the policy of setting aside liberally from their earnings for extensive 
and radical improvements in road bed, short cuts, or cut-offs ag 
they are termed, and in increasing rolling stock and motive power, 
Many additional side lines are to be built and a great deal of 
trackage is to be taken up and heavier rails laid down. This 
expansion of demand will prove a very important factor to the 
business of 1903 as it did in the business of 1902. In other words, 
the railroad factor in the iron and steel industry will be a very 
important one, and will keep that industry crowded with contracts 
at high prices for an indefinite time to come. Large orders for 
steel rails will be placed as soon as the mills are in shape to accept 
them. The negotiations which are now being conducted with 
railmakers abroad are conducted so secretly that the most 
enterprising news gatherers are unable to present any authentic 
facts concerning them. 

Importers of pig iron have again begun to place orders abroad, 
and from present appearances importations will for the first 
quarter of this year exceed those of the fourth quarter last year, 
A great deal of business is now hanging fire, but the buyers 
hesitate to close without giving any reason for publicity. Stocks 
of English and German iron in a genera] way are large, but a few 
concerns who are large consumers will be obliged to place orders 
very soon, 

‘he iron trade on the whole is very strong; prices are high, 
consumption is enormous, but production is still curtailed in 
localities from causes heretofore set forth. The greatest strain is 
for structural material, and this strain will probably continue 
throughout the year. The uncertain factor in the steel industry 
is the volume of increased capacity. The parties directly interested 
may know, but the buying public are obliged to guess as to what 
increased supply will be available this season. The United States 
Steel Corporation is endeavouring to buy the Crucible Steel Com. 
pany, which is the combination in the merchant steel line that 
occupied the same position in it that the first-named corporation 
does with reference toheaviersteel products. That same corporation 
is endeavouring to secure the Edgar Zinc Company, which produced 
18,000 tons of zinc last year. It is also negotiating for the Lanyon 
Zinc Company, which owns, besides its zinc deposits, 40,000 acres 
of gas-bearing ground. Other purchases are in contemplation by 
this corporation, concerning which only rumours are to be had, 
Fuel shortage is still seriously disturbing the industrial situation. 
Furnaces are still running short of coke. A good many manu- 
facturing plants are still idle because of short supplies. Railroad 
congestion is still a subject of complaint, but there is a gradual, 
though in many cases a perceptible improvement. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market unchanged. Still a scarcity of ready tonnage 
owing to the rough weather. House coal keeps quiet. The 
quantity of coal shipped for the week ending January 3lst was 
78,345 tons. Foreign, 59,167 tons; coastwise, 19,178 tons, 
Imports for week ending February 3rd: Iron ore, 10,527 tons ; 
steel bars, &c., 1850 tons ; old rails, 250 tons; pig iron, 780 tons ; 
pitwood, 6243 loads. 

Coal: Best steam, 12s, 6d. to 12s. 9d.; seconds, 11s, 9d. to 12s.; 
house coal, best, 16s.; dock screenings, 7s. 9d.; colliery small, 7s. 
Pig iron: Scotch warrants, 53s. 3d.; hematite warrants, 58s. 4d. 
f.o.b, Cumberland prompt ; Middlesbrough No. 3, 47s. 4d. Iron 
ore: Rubio, 14s, Yd. to 153.; Tafna, 15s. 6d. Steel: Rails, 
heavy sections, £5 5s. to £5 10s.; light ditto, £6 5s. to £6 103, f.o.b.; 
Bessemer steel tin-plate bars, £4 10s. to £4 12s. 6d.; Siemens steel 
tin-plate bars, £4 12s. 6d, to £4 15s. 6d., all delivered in the 
district, cash. Tin-plates: Bessemer steel coke, 12s, 6d. to 12s. 9d.; 
Siemens, coke finish, 12s. 9d. to 12s. 104d. Pitwood, 17s. 6d., ex 
ship. London Exchange telegrams: Copper, £55 7s. Cd. to £55 10s.; 
Straits tin, £129 15s. to £130 5s. Freights steady. 








LAUNCHES AND TRIAL TRIPS. 


MNEME, steel four-masted barque ; built by, John Reid and Co., 
Limited, Whiteinch ; to the order of, 8. Wencke Sohne, Hamburg ; 
to carry, 4000 tons ; launch, January 31st. 

ALICE, steamer ; built by, Earle’s Shipbuilding and Engineering 
Company, Limited ; to the order of, Geo. R. Haller, Limited, 
Hull; dimensions, 178ft., by 29ft. 6in., by 14ft. 6in.; engines, 
triple-expansion surface-condensing, l6in., 26}in., 43in. by J0in., 
pressure 1801b.; launch, February 2nd, 

TuNnG SHING (Mutual Promotion), steel screw steamer ; built 
by, Wigham, Richardson and Co., Limited ; to the order of, Indo- 
China Steam Navigation Company, Limited, London ; dimensions, 
275ft. by 40ft.; engines, triple-expansion ; constructed by, the 
builders ; launch, January 28th. 

Princess VicTORIA, mail and passenger steamer ; built by, 
C. and 8. Swan and Hunter, Limited; to the order of, the 
Canadian Pacific Railway Company ; dimensions, 300ft., 40ft. bin. 
by 17ft. 6in ; engines, four-cylinder triple-expansion, 2din., 49in., 
and two of 434in. by 33in., pressure 160 Ib.; constructed by, R, and 
W. Hawthorn Leslie, Limited ; a speed of 18} knots was attained in 
stormy weather ; trial trip, last week. 








TRADE AND BUSINESS ANNOUNCEMENTS. 

Tue Diesel Engine Company, Limited, has taken extensive 
offices at 179, Queen Victoria-street. The company is now making 
engines up to 1000 B.H.P. for electric lighting and pumping 
stations and general factory purposes, 

Mr. H. M. Weits informs us that the partnership which has 
for some time past existed between George Arthur Watkins and 
himself, under the style or firm of the Henry Wells Oil Company, 
at the Imperial Oil Works, Deansgate, in the city of Manchester, 
has been dissolved by mutual consent as from the 3lst day ot 
December, 1902. Mr. Wells intends to continue and to carry on 
the said business on his own account at the same place and under 
the same style or firm, 

As aresult of the tenders recently received by the Nortli- 
Eastern Railway for the electrification of about 37 miles of double 
track near Newcastle-upon-Tyne, we are officially informed by 
the railway company that it has accepted the tenders of the 
following firms: — The British Thomson-Houston Company, 
Limited: Electrical equipment of motor coaches and trailer coaches 
on the multiple unit system, and the laying of the third rail, bond- 
ing, and low-tension feeders. The British Westinghouse Electric 
and Manufacturing Company, Limited: The supply and erection 
of high and low-tension switchboards, rotary converters, static 
transformers, and all sub-station equipment. 








From a consular report recently issued we learn that 
on January Ist, 1902, six sailing vessels, numbering 1250 tons net, 
and 63 steam vessels, aggregating 40,200 tons gross, were under 
construction in Norway. Of the steam, six are wooden vessels of 
2500 tons total, the rest of steel. The largest is a steamship of 
1680 tons at Nyland’s works in Christiania, and one of 1665 tons at 
Bergen ; 23 be cx range from 1100 to 1475 tons, 
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THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 
gar When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics. 
22nd January, 1903, 
Dust Guarps, KE. W. and C. Carling, London. 
Sprinc WHEELS, KH. C. F. James, Mullingar, 


W. B. Hill, 


1526. 
we. 7 
pland. 
198. FirE- ouarps for Domestic Uss, 
Southampton. 
1529. Ececratc Motor3, H, Oliver and G. J. Philpott, 


Brighton. “ 
1530. Brace for Suspenpina Knickers, F. Buckland, 


Doncaster. 

1531, Catca for Wrspows of Carriaces, 0. Wild, 
Darwen. 

1582. THREAD Hook, E. N. Baines, J. W. Schmidt, 
and A. G. Walls, Manchester. 

1533, GRaNULATING PararF¥In Wax, T. F. Wiley, 
Bradford. : 

1534. InstauMENT for Survayin3, W. W. B. Hulton, 
Keighley. 

1535. Lusricatise Dravics, W. A. Ashwcrth and W. 
8. Parker, Manchester. 

1536. Puriryine HyprocaRpon O:ts, A. C. Thomson, 
Glasgow. i 
1587. Seactna Bo1Tces {conTaisinG Been, T. G. Rich- 

mond, Glasgow. a ‘ 
1538, AppiTions to Sairts, T. K. Seruton, Birming- 


ham. 

1539. Articles of WgARING ApparREL, T. K Scruton, 
Birmingham, 

1540. Meters for Exxcrriciry, The Electric and 

Ordnance Accessories Company, Limited, and L. J. 
Aron, Birmingham. 

1541. Iypex for Merers for Gasgous Fcurps, T. Thorp, 
Manchester. 

1542. Cyciino Sxtet, O, Bywater, Briton Ferry, South 
Wales. 

1543. INCANDESCENT 
Nuneaton. 

1544. Hvprav.ic Motors, W. Fraser, Manchester. 

1545. Trees for Ventcies, J.C. and T. F. Thompson, 
Manchester. 

1546. Warts for Moron Cars, A. F. Hawksley, Man- 
chester. 

1547. Secr-Lockiso AppLiance for Betr Cana, W. 
Owen, London. 

1548. SupgrweatTeRs for Borers, J. 
chester. 

1549. Trres for Cyoies and Motor Cars, W. H, Sewell, 
Glasgow. 

1550. Carmngy Cans, C. Maitland Glasgow. 

1551. Diaparacms fur PHonocuaiss, E. Whittle, 
Warrington. 

1552. Restrrent Tires for Cycies, E. Bert, Liver- 


01. 

1553. Wispows, E. J. Hopkins and J. G. Keiller, 
London. 

1554. Wixpow3, E. J. Hopkins und J. G. Keiller, 
London. 

1555. Means for Rrxcino Cycie Betts, R. V. Caddick, 
Birmingham. 

1556. Nossucn, T. Ainsworth, Preston. 

1557. Cartrioces for Firg-arms, C. Kurth, Magde- 
burg, Germany. 

1558. Macuing for Mirremsa Movuvprxas, A. Boschi, 
London. 

1559. CLOTH - MILLING 
London. 

1560. Coyveyors for Hor Coxe, &., M. Graham, 
London. 

1561. TetgpHonss, G. L. Anders and R. T. Smith, 
London. 

1562. Rerisinc Iron A.toys, J. B. de Alzugaray, 
London. 

1563. E.ecrric Meters, H. Nunns, Halifax. 

1564. Bracevers, A. Goodman, London. 

1565. Stroprer and Tester for Drains, T. Polhiil, 
London, 

1566. Rotary So_pgeRING Apparatus, A. H. Child, 
London. 

1567. Rieck Sicurs, C. E. Liles and J. W. A. Rule, 
London, 

1568. Frames for Motor Venicies, J. Budge, A. E. 
Harris, and The Velox Motor Company, Limited, 
London. 

1569. Ustversat Jotnt, La Société Nouvelle des 
Etablissements Decauville Ain¢é, London. 

1570. Convertine Fatty Acips intu Lactonegs, A. A. 
Shukoff, London. 

1571. Courtine Suarts, A. G. Brookes.—(P. B. Bradley, 
United States.) 

1572. Paeventina WaeeEts Skippine, H. Constable, 
London. 


Gis Manties, G. He'ps, 


Lever, Man- 


Macuinery, I. Steward, 


1578. Canopies for Bassinetres, J. Stone, jun., 
London. 

1574. Writine Nips, J. Andersson, London. 

575. Maxina Carppoarp Boxes, C. H. Cohen, 


London, 

1576. Hanpigs for Drawers of Cantngts, G. 8. Marris, 
London. 

1577. Lamp Hoiper, W. Hardy, London. 

1578. Costroiiina Gases, H. L. Doulton and R. J. 
Pleace, London. 

1579. Mawuracrtcrina Metayveene Ciraic Acip, H. E. 
Newton.—(T7he Farbenfabriken vormals F. Bayer and 
Co., Germany.) 

1580. Revovatine Hats, C. L. Fowler and A. E. Studd, 
London. 

1581. Puciry, P. R. J. Willis.—(@. M. Birling and H. A. 
McHarry, Unit d States.) 

1582. Paint, W. W. Brasington, Kingston-on-Thames. 

1583. Potycnuromge Printing on Carico, E. Rolffs, 
London. 

1584. Kerries for Bortisa Fivurps, H. F. C. Goltz, 
London. 

1585. Distnrecrants and AntisEptics, J. B. de Alzu- 
garay, London. 

1586. Securtne WaEts to Axies, H. H. Lake.—(F. 
Gertig, Germany.) 

1587. Feep Weicuina Apparatos, C. Ingrey, London. 


1588. Apparatus for WicHING Coat, U. Ivgrey, 
London. 
1589. Support for Cagmicat Apparatvs, A. W. Eilis, 


ndon. 

1590. Puorocraputic Paintine Frames, W. F. and F. E. 
Butcher, London. 

1591, + ae for Patas and Bortugs, M. J. Fecher, 

ndon. 

1592. Convertine Prat into Coat, E. Meyer and A. 
Roeder, London. 

a ee Cotiisions, P. W. Hinneknivel, 

verpool. 

1594, Motor Cars, A. Soames and W. Langdon-Davies, 
London. 

1595. Cameras 
London. 

1596. Conrensina Apparatus, The Albany Manufactur- 
ing Company, Limited, and F. Lamplough, London. 

1597. Merat Packtnos for Srurring-poxes, C. H. 
Haubold, London. 

1598. Exxcrric Iexrtion Apparatus, F. Charron, 
London. 

1599, Ornpwancer, W. 8. Simpson, London. 

1600, Frigs for DocumEnts, E. Dacgel, London. 

1601. Crear and CraaretTTE Hotpers, G. Eastwood, 


for Paotosrarns, L. Borsum, 


mdon. 
1602. Gas for Hzatine, H. 8. Elworthy and 8. William- 
son, London. 
1603. Exzctric Hosta, W. H. Scott, London. 
1604, Microscopgs, G. L. Cheatle, London. 
1605. Utiiisation of Horn or Hoor, J. G. Bierich, 


mdon. 
1606. Maxine of Gopatin Faprics, A. J. Boult.—(A, 
Vogelsang, Germany.) : 





1607. Griwprne and Mixtyoe Minxs, A. Bom, London. 

1608. Mixine Macuings, A. Bom and W. Birnbaum, 
London. 

-_ maa QuantiT1&8 of FLurps, A. W. Southey, 


n. 
1610. Foipixe Scripr Sranp, R. Stone, London, 


23rd January, 1908. 


1611. Brakes for Rartway Ventcies, W. 8. Laycock, 
London. 

1612, Untversat Joints, W. J. George, Birmingham, 

1618. StyLocRapHic Pens, E. Leon, Broughton, 


Lancs, 

1614. Dritis for Mintnac Purposss, J. Tonge, jun., 
Keighley. 

1615, Trousers Stretcuers, J. P, Adams, London. 

1616. Titt Hammers, J. C. Zenses, Bermen, Germany. 

1617. Fotptne Apparatos, G. F. Sturgess, Leicester. 

= Ow Motor Exoinsgs, F. W. Lanchester, Birming- 
1am. 

1619. Compustion Exoinges, F. W. Lanchestcr, Bir- 
mingham., 

1620. Apparatcs for TagaTina WartsEr, J. P. Jackson, 
Liverpool. 

1621. Key-noLe PcLates, A. Hunter, Glasgow. 

1622. Screw-Maktna Gear, W. Smith and J. Dow, 
London. 

1623. Curs: men, H. Lester, Bristol. 

1624. WInDOW-CLEANING Batconiss, C. C. Brad: haw, 
Manchester. 

1625. Capinet Batus, A. A. Vérel, Glasgow. 

1626. Drivinc Mecanismo for Spinnine Macuiygs, J., 
P., and N. Fraser, Glasgow. 

1627. Exnaust OoT.ets of Autccars, T. C. Usher, 
Halifax. 

1628. Rackino Apparatus, G. C. Gardiner and J. H. 
Howell, Brist>1. 


1629. ‘ BrLtiaRD-PonG,” T. Bowen, Hulme, Man 
chester. 

1630. Carnrers for INCANDESCENT Mantas, G. Terry. 
Glasgow 


1631. Paeventine Fires, C. Owens and J. L. Grandison, 
Manchester. 

1632. Fine ExtinouisHers, C. Owens and J. L. Grandi- 
son, Manchester. 

1683. AsckRTAINING the Atm in Saoorine, A, Reymann, 
Manchester. 

1634, ELEcTRIC OVERHEAD TRaMcaR TROLLEY, W. Hunt, 
Stockton-on-Tees. 

1635. Fixino Evectricat Switcues, C. 8. Northcote, 
London, 

1636. MatHop of AppLyinc a Lever, J. Worthington, 
Morcambe 

1637. Casgs for Memoria Wreatass, J. 8. Robinson, 
London. 

1638. E.ectric Goons Traction, T. R. O-lerenshaw 
and E. C. Hoegerstaedt, Manchester. 

1639. Detonatine Foo Sienaxs, F. A. Ludlow, Bir- 
mingham. 

1640. Lire-cuarp for Tramway Enoivgs, M. Dyer, 
Birmingham. 

= Construction of Hanr ies, 8. Timings, Birming- 
1am. 

Ne. Sreae Sicencers for Enorsgs, A Nicholson, 
Jublin. 

1643. ArtiriciaL Stoyxg, J. C. Quinn and V. Groom, 
Liverpo 1. 

1644. AgTirictaL Strong, J. C. Quinn and V. Groom, 
Liverpool. 

1645. ARTIFICIAL Stoyg, J. C. Quinn and V. Groom, 
Liverpool. 

1616. Roorine Ties, J. C. Quinn and V. Groom, Liver- 


pool. 

1647. Rosette for Venetian Birinps, G. Hatton and B. 
Purser, Liverpool. 

1648. Extraction of Gotp from Orgs, A. H. Allen, 
Sheffield. 

1649. Lock Nuts, T. Turner, Glasgow. 

1650. PortTaBLe BARRg&L Fitter, C. and W. C. Roper, 
Worcester. 

1651. Tramway Porsts, W. A. McKnight, Liverpool. 

1652. Prgumatic Ting Reserve Arr Tupss, H. Coyle, 
jun., Glasgow. 

1653, Fixuve Doon HaNDLEs to Sprypies, W. Ingles, 
Glasgow. 

1654. TurFap Suction for Power Loom Suvurtrtie:, H. 
Vogt. Glasgow. 

1655. Packine Tickets, D. Carlaw and the Glasgow 
Numerical Printing Company, Lond -n 

1656. Macatnes for Setting Typs, P. Thommen, 
Glasgow. 

1657. TorBing Wuegs, C, von Kncrring and J. Nad- 
rowski, Dresden, Germany. 

1658. Woop Biocks for Fioors, H. J. Sams, Peter- 
borough. 

1659. Propuction of Ga3 from Tar, A. A Johnston, 
London. 

1660. Hay Raxr, F. Thould, 
Worcestershire. 

1661. Resa Cases, E. Warrillow and A. Galbraith, 
Birmingham. 

1662. Weavinc Looms, F. W. and B. Franklin and J. 
Clarke, Birmingham. 

1668. Device for Kaisinc Wrxpows, R. Alston, Man- 
chester. 

1664. Manuracture of Acrp, F. Boehm.—(B. Fischer, 
Germany.) 

1665. Wasnina Macuriyegs, W. 8. Gratwick, London. 

1666. ExpanpINo Frre-geecapz, G. J. Eunson, 


Upton-on-Severn, 


London. 
1667. Sarnt Corr Curr, R, T. Toovey and J. Crump, 

naon. 
1€68. Davics for Canryinc UmBRELLas, M. B. E. Dove, 


nadon. 
1669. Device for TorNtnc Over the Leaves of Music, 
G. Mi-chener, London. 
1670. Ggweratine Ecacreictty, J. H. Reid, London. 
1671. WATER-DRIVEN Motor, L. O. Roberts and H. E 
Wise, London. 
1672. Cookinc Apparatus, J. Shand and A. Smewing, 
1673. Exu:BITina A. 
London. 
1674. Burnisuina the Sores of Boots, Z. Beaudry, 
London. 
1675, Harwes3 for Horses, L. Levai lant, London. 
1676. Evxctropss fer AccuMULATORS, A. Meygret, 
London. 
1677. Hanpwrittxac Davatoprrs, F. C. Rockwell, 
mdon. 
1678. Rance Ispicators for Scpmarive Boats, A. H. 
Atteridge, London. 
1679. Stoprgrs for Drawina orr Liqutps, 8S. Robinson 


ADVERTISEMENTS, Simons, 


ndon. 
1680. CieaANING Drinkixnc Gvassgs, G. Dawson, 


mdon. 

1681. vin Creaners, A. F, Spooner.—(V. A. Rousseau, 

rance, 

1682. Hypravtic Hat Pres:, A. and W. E. Turner, 
Manchester. 

1683, Stgam Generators, R. H, Fow-erand G. Achilles, 
London. 

1684. Srgam Generators, 8, Straker, London. 

1685. Avromatic LusricaTors, J. Isherwood, Lond_n. 

1686. Mixinc Liquips with Gasss, J. Holden and J. 
Dewrance, London. 

1687. Latues, J. C. Potter and J. Johnston, London. 

1688. Maxine Manure from Pazar, Jorgensen, 
London. 

1689, Tatty Devices for Cazque Books, L. L. Frost, 
London. 

1690. Apparatus for Treatixnc Besr, H. F. Stanley 
and the Farringdon Works and H. Pontifex and 
Sons, Limited London. 

1691. Brus with Reversinte Hanpig, L. Mason, 
London. 

1692, Prpz Courier, C. Buck, London. 

1693. Benca Tooxs, P. Blewett. London. 

1694. Macutyes for Cuttino Papgr, A. J. Boult.— 
(L. F. Fales, United States.) 

1695. Tennis Batis, G. Ross, London. 

1696. INTERNAL CompusTion Enarygs, A. G. Melhuish, 
London. 





1697. Srripprna Towacco, G, A. Marier and 8. Davis 
and Sons, London. 

1698. Expansion Jornt for Stzam Pirzs, W. Simpkin, 
London. 

1699. Axtz Bearines, W. Simpkin, London. 

1700. Feep-watTer ReouLators, A. E. Dobbs and J. 
Johnston, London. 

1701. Tornrasie for Taansrerrinc Casks, E. Hoff- 
man, London. 

1702. Inrants’ Diapers, P. E. Kent, London, 

1708. Siaws, L. A. J. Muller-Thym, London. 

1704. TaBLEe Tennis, G. H. Stults, London. 

1705. TyPE-DISTRIBUTING MacutInzEs, F, Winkler, Liver- 


pool. 

1706. AmRiaL Apparatvs, B. Kuettner, London. 

1707. Borrons, J. W. Rogers, London. 

1708. Wuerts of Roap Venicizs, G. H. Thomas, 
London. 

1709. Stor Cocks, W. Thiem, London. 

1710. CantairuGaL Fans, 8S. C. Davidson, Lor don. 

1711. Bett Sutppgrs, T, Burns, jun., London. 

1712. Spring Wues xs for Venicuxs, A. 8. F. Robinson, 
London. 

1713. Dae Wrencnes, Hobbies, Limited, and H. Jewson, 
London. 

1714. Butrona, A. Nolte, London. 

1715. Ice-warer Botriss, C. Serre. London. 

1716. Evecrric Eoa-seaTer, G. F. Blake, Plaistow, 


Essex. 
1717. Drymvo Materiats by Hot Arr, J. Doull, 
London. 


24th January, 1908. 


1718. Vatve Cock, D. Murphy, London. 
1719. VentrLator. W. Siffleet, Worthing. 
1720. Recorpine Reotster, P. Faulkner, J ondon. 
1721. Grip Wospow Cixgayeer, B. Wormald, Leeds 


1722. Srmeerinc Mecuanism, F. W. Lanchester, 
Birmingham. 

1723. DiscHareE Firrinos for Bunkers, W. D. Napier, 
Glasgow. 


1724, Arn Compressors, J. M. Hewitt and W. G. Rhodes, 
Manchester. 

1725. Roap-mMakino Macuings, W. 8. Pagett, Kingston- 
en-Thames. 

1726. Suspenpgrs, P. M. Way, Kingston-on-Thames. 

1727. Venicie Ber, J. D. Caldwell and G. Williams, 
Kingston-on-Thames. 

1728. Stzam Wixcaes, G. Beeching and C. Spetch, 


Hull. 

1729. Sprwinc Apparatus, J. 8. Dronsfield, Man- 
chester. 

1730 Mitre Cramps, B. and T. Redhead, Manchester. 

1781. Rims for Waesrs, J. Birtwisle, Manchester. 

1732. Daess Hor per, H. Halladay, Birmingham. 

1788. IntERNAL ComBusTION Eyorngs, W. B. Burchell, 
Glasgow. 

1734. Parcet Carrrer, J. Andrew, Bradford. 

1785. Ececraic Wire Insutators, J. Stanway, 
A. R. Freakley, F. Burton, and E. Cooke. Derby. 

1736. Automatic SuuttiEs, J. M. Liddell, Glasgow. 

1787. Spexep-reprcise Mecuaniem, J. M. Hewitt, 
Manchester. 

1738. StantinG Gear for Motor Care, J. M. Hewitt, 
Manchester. 

1739. TyPEwriteR ATTacHMENT, E. F. Hyde, Liver- 


pool. 
1740. Tetescorprs, H. Matthews, London. 
1741. Coverrnc Outrpoor Sgats, P. Weston, Sheffield 
1742 Raistnc Wriepows, A. Bell, J. P. Haigh, and 
R. BH. Bell, Sheffield. 
1743. Hann Ratcuer, E. and J. J. Shipway, Stroud, 


Glos, 

1744. Sropprnec Motion of Stresmnc Frames, H. §. 
Walker and G. E. Walker, Radcliffe, Lancs. 

1745. Coottnc Apparatus, G. H. R. Fisher, Pontypool, 
Mon. 

1746. Bar Mrts Rotts, C. Hutchinson. Cardiff. 

1747. Dyginc Trxtite Fasrics, W. Mycock, Man- 
chester. 

1748. Ge~gRaTINe Ecectricity, G. W. Patterson, Fauld- 
house, Linlithgowshire. 

1749.- APPARATUS for CaRRyING TROLLEY Wirgs, J. K. 
Forrest, Glasgow. 

750. Non-SLIPPING and PuNcTURE-PROOF TiREs, J. H. 
Winter, Bristol. 

1751. Cicarerre Casgs, &c, O. Katz and E. Smith, 
Birmingham. 

1752. SpaRKtnG Pivues for Motors, H. Lewis and C. R. 
Beaumont, Birmingham. 

1758. Maxine of Boots and Saos, B. Micheel and J. 
Micheel, Germany. 

1754. Macutng for Fixture Try Capsutes, E. Kottusch, 
Glasgow. 

1755. Manuractore of SutpHuric ANHYDRIDE, W. 
Garroway, Glasgow. 

1756. AcTUATING Tramway CaR Braxgs, W. T. G. Ellis, 


gow. 
1757. Vermin Traps, W. and E Johnstone, London. 
1758. Borris Corkinec Macuings, J. D. Foxon, Shef- 


1759. APPARATUS for Brick Mzcuivgry, C. Harrison, 


Crewe. 

1760. Maxtne Sort Soap, F. Borsbach and H. Becker, 
Germany. 

1761. Screws, W. H. Kerr, London. 

1762. Spraktne Toes, A. J. Dawkins, H. C. Child, W. 
J. Geddes, and J. W. Scarlett, Ran.sgate. 

1763. Improved Fire Escapz, G. J. Dallison, London. 

1764. ImproveD Potato CuIppira MAcuHINg, R. Hirsch, 
London. 

1765. ADMINISTRATION of AN#3THETICS, J. E. Arnold, 
London. 

1766. Lamps, J. H. Grimwood, London. 

1767. Rattway Sten~acurna Apparatus, H. Weddall 
and A. E. Hobson, London. 

1768. Hats, H. H. Mymms, London. 

1769. Corp Potirys, W. Vick and J. F. Johnson, 


mdon. 
1770. Pristine Macutngs, J. Michaud, London. 
1771. ra for Maxine Brooms, H. F. Reinold, 
mdon. 
1772. Ho_pwe Loans of Hay, A. Seebauer, London 
1773. ImpROVED FREE-WHEEL CLUTCHES, J. O. Peters, 
don. 
1774. Toy-Buitpine Biocks, W. D. Kilbourn. London. 
1775. Roap Locomorivss, R. H. Fowler and G. 8. Tuer, 
London. 
1776. Evectric Switcues, C. E. Hunter and P. Hulme, 
London. 
1777. ManTLe for Oorpoor Wear, M. Rothenbiicher, 
Liverpool. 
1778. Taamway Raits, J. T. Jones, Liverpool. 
1779. Manvractore of Eragr, F. Southerden, London. 
1780. Ficrrrine Basket for Orsters, H. Gu:llermon, 
London. 
1781. Fae Pressure GaucE’, G. M. Schubert, 
mdon. 
1782. MouLpinc M:c:1+e°, W. Simpkin, London. 
1788. SypHons, 8. BH. Crocker, London. 
1784. Key-way RaiL-sornt Tig, F. P. Saleme, London. 
1785. Mivgrs’ Lamps, A. Wiedenfeld, London. 
1786. Frrepiaces, R. D. O’Brien, London. 
1787. Sotparixe Irons, M. Mcssig, London. 
1788. Repucine Fatty Scpstances into Powpsgr, G. B, 
Loeffier, London. 
1789. SienaLiinc Apparatvs, J. W. Holst, London. 
1790. ExpLosion Enorngs, R. P. Taeggi, London, 
1791. ManuracturE of Bricks, W. Goulton, London, 
1792. Wasuine SypHons, G. Dawson, London. 


26th January, 1903. 
1798. Exastic Trrzs, T. Percival and J. 
Liverpool. 
1794. BaTixaixzs, F. J. Turquand and J. F. Wakelin, 


Smith, 


ndon. 
1795. Exaines, J. E. Beckwith and R. E. Lee, 
mdon. 


1796, INSTANTANEOUS Fireicates, G. Gibson, 
ndon. 
1797. Lutrer Fires, W. Macgowan, Ardrossan, Ayr- 
shire. 





1798. SHUTTLE - CHANGING MecHanitm, J. M. Grey, 


Burnley. 

1799. Pwgumatic Tires for Venicixs, E. A. Stretton, 
Birmingham. 

1800. Brake Snoxs for Ventcizs, J. M. Furness, 
Sheffield. 


1801. Macuing for Lirr Sxtvino, G. T. Oldershaw, 
Leicester. 

1802. Roap Veutciz Tires, J. Lecs, Lorgsight, Man- 
chester, 

1803. GrapHopHones, A. H. Church.—(W. C. Runge, 
France.) 

1804. MovaBie Taroets, T. Turner, Glasgow. 

1805. Tramcar Lamps, A. Webb, Manchester. 

1806. Macuixe for SHaRPENING CrRcOLaR Saws, W. 
Frost, Rochdale, 

1807. Raistne of VesETIaNn Buiinps, F. 8. Harvey, Great 


Yarmouth. 

1808. InreRNAL Compustion Exo:ng:, H. Moxon, 
Lincoln. 

1809. Org Concentrators, J. Rodda, jun., Camborne, 


rnowall. 

1810. Uriiisationw of Wastz Gasrs, J. Leslie, Belfast. 

1811. AgRaTeD WatEeR Botte Spray Guagp, C. J. W. 
Eves, Bangor, Co. Down. 

1812. Kircuensr, G. Chambers, London. 

1813. Drain Traps, C. Taylor, Manchester. 

1814. Prenmatic Hammers, M. H. Green, Manchester. 

1815. Reorine Titxs, Thomann’s Waterproof Tile 
Syndicate.—(K. Thomann, Germany.) 

1816. Gotiy-TaaP, A. J, Smith and D. Thomas, 
Cardiff. 

1817. Sawprxo Raitway Ratzs, O. 8. Hammond, 
Kingston-on-Thames. 

1818. Hat Fasreners, G. E. 
Thames. 

1819. Freeproor Fioors, M. J. Adams, Leeds. 

1820. Tosacco Prrs, 8. Bradshaw, London. 

1821. Brutiarp Cugs, A. D. Hopkins and R. C. Hornby, 
Plumstead. 

1822. Canopy for Moror Cars, C. G. Knight, South- 


Lacy, Kingston-on- 


sea. 

1823. Latues, J. Watts and the ‘‘ Unbreakable ” 
Pulley and Mil) Gearing Company, Limited, Man- 
chester. 

1824, Cuatrs, T. Fry and Co., Limited, and H. E. Ward, 
London. 

1825. Katgerposcopzs, H. Kupper, London. 

1826. AvuromaTic ELectairyinec Macuives, H. Kupper, 
London. 

1827. VARIABLE SpzED GEaR, C. M. LinleyandS. F, Edge, 
London. 

1828. Evecrric Switcues, G. Thie', London. 

1829. Frame for Divinc Daxsezs, A. E. Rouse, 
London. 

1830. Insutators of Exiecrricat Rattways, Bullers, 
Limited, and E. J. Chambers, London. 

1831. Ciganers for Borers, D de B. Hovell, London. 

1832. Eao Toppgr. J, T. Warburton, London. 

1833. Means for Takisc Paoroorapas, 8. O. de] Pardo, 

ndon 
1834. TreaTMEnt of CeLLuLosE Propucts, C. Dreher, 


on. 
1835. ManvractunkE of Titanium Compounns, C. Dreher, 


ion. 

1836. Mancractcre of Picments, W. J. Armbruster 
and J. Morton. London. 

1837. Maxusc Picments, W. J. Armbruster and J. 
Morton, London. 

1838. CycLe Pepats, J. E. Poyser, London. 

1839. Expanpine TaBLeEs, H. and 8. Lebus, London 

1840. Tress for Boots and Saozs, W. J. Armes.—(N, 
Winkle, Germany.) 

1841. Grass, G. H. Culling, London. 

1842. Manvuracturtine Wies, W. Schubbe t, London. 

1843. Execraic Arc Lamps, E. and A. Schmidt, 
London. 

1844. Maxine of Ozong, R. N. Lennox and W. De'‘rics, 


mdon. 
1845. Waeet Guarps fcr Tramcars, W. T. Watson, 
ondon. 

1846, Faxpers for Tramcars, W. T. Watson, London, 

1847. Switcues for ELectric CurREN15, J. E. Spagno- 
letti, London. 

1848. ExgcrricaL Insurators, J. E. Spagnoletti, 
London. 

1849. CastInc PHonocrapHic Biank CyLinpers, F. 
Berent, London. 

1850. ARMouR Piatss, F. C. Fairholme and J, E. 
Fletcher, London. 

1851. Furx1siz Erectric Conpuctors, T. W. Storey, 
London. 

1852. AMaLGamMaTING Macutnes, C. L, Andersson, 8, 
Alford, and J. J. Smythe, London. 

1858. WaTERPROOFING of LeaTuER, P. C. D. Castle, 
Liverpool. 

1854, AuromMoB"LEs, L. Lacoin, Liverpvol. 

1855. Wrretess TeLecrapsy, P. M. Justice.—(W. &. 
Hogg, United States.) 

1856, ACETYLENE Gas, J. Dever and fF. Surmont, 
London. 

1857. Domestic Frrg-rscapr, G. Jennings, London, 

1858. Brrx1arp Cus, Y. O'Keeffe, London. 

1859, Woop Brock Fioorra, A. J. Gordon, London. 

1860. Rive Mitts, E. Barthelmess, London. 

1861. VeLocipepE Sgat Supports, R. C. Bergougnan, 
London. 

1862. InrzRNAL ComBrsTION Esoines, M G. de Simona, 
London. 

1863. Bows for SHavine Purposes, P, Ravigneaux, 
London. 

1864, Maxrye CoLourine Matrer, J. Y. Johnson,— 
(The Badische Anilin and Soda Fubrik, Germany.) 

1865. IoxtTInc CaarcEs of Encings, A. H. Howard, 
London. 

1866. TREATMENT of Lixen Goons, W. H. Perkin, jun , 
and Whipp Brothers and Tod, Limited, London. 

1867. Measurine Devices, C. T. Orme, London. 

1868. Pumps, L. M. A. Bulin, London. 

1869. Saapina Devices for Pasts, &c., H. Keyser, 
London. 

1870. Corsets, H. Keyser, London. 

1871. Macutwary for Fintsnixc Hats, T. G. Hobbs, 


ndon. 

1872. PortaBLte Borter for Uss of Dyers, V. Lardy, 
London. 

1873. Usiversat Jornts, F. FE. Bocorselski, London. 

1874. Parcet Sreap, H. Carter ard R. T. Paterson, 


London, 
1875. LirHocrapHic Metat Puatss, FE, Wiinche, 


ndon. 
1876. ANSWER and Qvugstion Game, L, Sterner, 


mdon. 
1877. Maxine Cutoripg, R. Barge and L. Givaudan, 
London. 
1878. Ecevator Biss, J. A. Jamieson, London. 
1879. Orgexyne T.ys, A. J. W. Curry, Kimberley, South 
Africa. 
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1880. Sration IspicaTor, P. R. J. Willis.—(/. EB. Smith, 
United States.) 

1881. WaTsR Bott and SrgamC onvarrar, J. W. Turner, 
Birmingham. 

1882. Tires for Cyrctgs, W. G. Brett, 
Dorse 

1883. Coat CuTrinc-In Macnixg, A. E. Millward, 
Accrington. 

1884. Atracutinac Carns to Buttons, H. Edmonds, 
Birmingham. 

1885. BLacktne Boots, W. R. Avene!land S. Davies, Bir- 
mingham. 

1886. Recorpine the Return of Picrons, A. and W. 
H. Turaer, Birmingham. 

1887. PostaL ENnvEtoPE or Wrapper, J. T. Williams, 
Liverpool. 

1888. CaNnpDLESTICK, J. Krause, Bilston. 

1889. Door Knop, C. F. Clarke, Wolverhampton. 

1890. Exxctric Toys, W. Thomson, Glasgow. 

1891. Track for StEpGE3 or ToBca3aNs, J. Thomas, 
Newcastle-upon-Tyne. 

1892. FoLpIne Giassgs SusPEnpDER, T. M. Houghton 
London. 


Parks‘one, 
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1898. Sgeur-Hotpinc Barren Ciexzt, C. B. Eason, 
Middlesbrough-on-Tees. 

1894. Screw Propguiers, J. G. Dobbie, Glasgow. 

1895. Mongy-soxgs, P. Smith, Liverpool. 

1896. Veutcue Wueets, G. A. W. Purkis and A. O. M. 
Ovington, London. 

1897. SHEEP-SHEARING, &c., Macuings, T. Meacock, 
London. 

1898. NorsznEss Woop BRakeE Bock, A. Wood, 
Sheffield. 

1899. Automatic MiiK-can Lock, J. Trimmer, South- 
ampton. 

1990. Meactrne Worm Waee Spaces, J. R. Atkinson, 
Manchester. 

1901. Or. Pomp, H. A. Meredith and W. H. Rudge, 
Erdington. 

1902. Cure for Bep VavLances, M. Bradbury, Black- 


pool, 

1908. Orrer Boarp Gear for Fisuinec, R. Ray, 
Grimsby. 

1904. Macuingry for Storrine Leatuer, 8. Haley, 
Halifax. 

ane Beeeteme of Looms for Wravine, H. Haydock, 

alifax. 

1906. Suepprinc Mecnantsm for Looms, E. Holling- 
worth.—(H. Wyman, United States.) 

1907. Maxinc Razor Srrops, R. Howarth, Wolver- 
hampton. 

1908. Horistrsc Finewen’s Hosz, J. Wood, Man- 
chester. 

1909. Skirt Cups, A. E. D'Arcy, Edinburgh 

1910. ApveRTisInc Sirens on Roors, A. McIntosh, 
London. 

1911, Internat Compustion Ewnorngs, J. Fielding, 
Gloucester. 

1912. Brake Mecuantisms, H. 8. Dix, Gloucester. 

1913. Swear Paps, E. B. Hartwell, Glasgow. 

1914. Pwavmatic Tires for Venicces, M. Manuel, 
Glasgow. 

1915. BerronHoLE CurTznc Macuings, J. K. Mac- 
donald.(The Singer Manufacturing Company, 
United States ) 

1916. Sawinc Macurse Hewmer, J. K. Macdonald.— 
(The Singer Manufacturing Company, United States.) 

1917. Tension Reieastne Devices, J. K. Macdonald.— 
(The Singer Manufacturing Company, United States.) 

1918. NeepLE-biR Macwanism, J. K macdonald.—(The 
Singer Manvfacturing Company, United States ) 

1919. Rotter Brausu, J. T. Sutcliffe, Accrington. 

1920 Pwaumatic Trres for Cycigs, A. Bates, Man- 
chester. 

1921. ELecrric AtaRM Apparatus, H. Fontaine and 
J. van Cleynenbreugel, Manchester. 

1922. Prpg-cLEaNsinG Apparatus, G. Salomon and H. 
C. L. Meyer, Liverpool. 

1923. Buixnp Corp Guipise Device, G. F. French, 
Manchester. 

1924. VartaBLe Gear for Bicycies, C. F. G. Low, 


Dover. 
1925. Riper Trxgs, J. Taylor and L. Ashworth, Man- 
chester. 
1926 hams Fasrics, C. L. and H. L. Jackson, Man- 


¢ MW none for Wrxprne Yary, H. M. Girdwood, 
Manchester. 

1928. SaparRaTinGc Dust from Arr, A. G. Warren, 
London. 

1929. Motor Car Enatnss, W. W. G. Webb and J. Hall, 
London. 

1930. Sewrxc Macutnes, W. L. Wise —(C. R. Brod? 
and D. N. Harper, United States ) 

1931. MasHine Apparatos, O. Selg, London. 

1932. Cock for Ficrer Presszs, &., A. James, 
London. 

1938. Cock for Fitter Presses, &c, 
London. 

1934. PHorocRaPHic Apparatus, M. and E. Detmold, 


A. James, 


mdon. 
1935. MovuLtprixe Bricks, A. Taylor and N. Brooke, 
on. 
1936. Cuitivators, E. H. Nicholson and W. Mather, 
a mn 
MEtHop of MANUFACTURING Foops, G. Bamberg, 
ge 
1988. Makryc Brverace Tasiets, G. Bamberg, 


London. 

1939. GearING Mgcuanism for Cycizes, A. W. Boon, 
London. 

1940. Wuerts for Automosites, O. B. Bannister, 


ndon. 

1941. ComprensaTinc Gzarixnc, H. L. Warner, 
London. 

1942. Agus, D, R. Thompson, London. 

1943. Propetiers, C. K. Graham, London. 

1944. DratkyLaceTic Acip, F. Boehm.—(E. Fischer, 
Germany.) 

1945, DIALKYLBARBITURIC ActD, F. Boehm.—(£. Fischer, 
Germany. 

1946. MoLTIPLE-sHUTTLE Looms, L. E. Salisbury, 
London. 

1947. Unitinc Parts of Furniture, R. Ravelli, 
London. 

1948. ELECTRICALLY-PROPELLED VeEHICLEs, C. Innes- 
Baillie, C. J. Barham, and H. C. Bulbeck, London. 
1949. Surrace Contact Srructurgs, E. A. Carolan.— 

(The General Electiic Company, United States.) 

1950 Latues, H. M. Death, Lincoln. 

1951. Tires, J. D. Roots, London. 

1952. Perrot CaRBURETTERS, P. E. V. 
London. 

1953. Printine Macurygs, B. J. B. Mills.—(A. B. Dick 
a. United States.) 

INCANDESCENT ManTugs, R. Berthold, London. 
5. Wacons, H. 8. Hart, London. 
. Brackets, H. T. Hallowell, London. 
957. Wacons, E. 8. Hart, London. 

1958 Rats for Spryntnc Frames, D. A. Tompkins, 
London. 

959. Courtine Macutnes, P. M. Justice.—(Société des 
Etablissements Malicet and Blin, France.) 

1960. Eve ter Macuing, A. J. Boult.—(United Shoe 
Machinery Company, United States.) 

1961. Pomps, A. J. Boult —(Oddesse Dampfpumpen- 
Gesellschaft mit besckriinkter Haftung, Germany.) 

1962. Wrspow Suapks, P. G. Emery, London. 

1963. Siseves of PAPER-MAKING MacHINEs, C. Kurtz- 
Kahnle, London. 

1964. Tramway Ratts, H. H. Lake.—(P. Azaria, 
France.) 

1965. PNEUMATIC TRANSFERRING MecHanism, P. A. 
Newton.—(The International Cigar Machinery Com- 
pany, United States.) 

1966. Street Manvuracturg, J. Vernon, London. 

1967. Toses for Stream Borers, H. Greenwood, 
London. 

1968, Music Stay, C. H. Storer, London. 

1969. Harm Pixs, F. W. Golby.—(0. 
Denmark.) 

1970. Wert Trees for Venicies, A. J. Moseley, 
London. 

1971. Macutne for Weicuine Gratin, C. H. Bartlett, 
London. 

1972. Macuine for Cottina Taga, C. H. Bartlett, 
London. 

1973. a for DELIverinc Cicars, I. Longman, 


Hardy, 


F. Krebs, 


1974. Gumiatinie Rattway Brakes, E. L. Cridge, 
London. 

1975. Toy, R. Downing, London. 

1976. Looms for Weavine Pie Fasrics, J. Crossley 
and Sons, Limited, J. R. Dennis, and J. H. Fawthrop, 
London. 

1977. Atracnine the Tiygs of Toots, A. Smith, 
London. 

1978. ATTacHMENTS for UmprELtas, H. P. Ferroussat, 
London. 

1979. Brake Apparatus, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien - Gesellschaft, 
Germany.) 

1980. Switch Apparatus, Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktien - Gesellschaft, 
Germany.) 

1981. Bott Locktna, L, Savaria and J. B. A. Martin, 
London, 


1982. Kris, G. F. Bates, London. 

1983. ConrgecTioneRs’ Paste Supports, S. Gray, 
London, 

— bo od Parts of Macurines, E. Braun, 

on. 

1985. Francrnae Macuings, W. P. Thompson.—{The 
Pfaudler Company, United States. 

1986, Apparatus for Dtivipine Hu, J. Callow, 

ive 
1987. Wrrep Giass Apparatus, W. W. Pilkington, 
iverpool. 

1988. Davice for Hotprxe CLoraes upon Loves when 
Dryine, G. Moore.—(W. D. Watkins, United States ) 

1989. PeRFoRaTING and Marxine S.atss, W. Miinch, 
London. 

1990. Bruss, G. N. Holland, London. 

1991. Mast icon R. W. Vail, London. 

1992. Paonocrapa, J. W. Mackenzie.—(Gebriider Stoll- 
werck A.-G., Germany.) 

1993. THERMO-REGULATING ApPpaRaTus, R. G. Brooke, 
London. 

1994. Apparatus for Gewgratine Gasus, F. Johns, 
London. 

1995. Excectric Lamps, C. O. Bastian and A. E. Salis- 
bury, London. 

1996. Typewriters, C. E. A. F. yer, London. 

1997. PrRoprLttinc Mgcuanism, H. J. Haddan.—(F 
Chandler, India.) 

1998. Maxkryc Mosaic Trume, T. H. Mooney, 
London. 

1999, WaTER-TuBE Boters, A. Bosquet, London. 

2000. Enoings, H. F. Shaw, London. 

2001. Foster Moruerrs, G. B. Shaw, London. 

2002. Warsr-Tose Borers, E. A Briner, London. 
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2003. Evysg-prece for MARKSMEN, 
London. 

2004. Rotary Enorysg, H. 8. Griesbach and C. Jeffer- 
son, London. 

2005. SimULATING woo Action of Rowine, J. White, 
Pg, erry 4 

. Device for el Over the Luaves of Music, 

e E. Soloman and M. L. Spence, Kingston-on- 
Thames. 

2007. Rartway Ratt Jonvts, Z. E. Fiveash, Kingston- 
on-Thames. 

2008. Sugars, Z. L. Brewer, Kingston-on-Thames. 

2009. Crranine Guasses, J. T. Cope and J. Gray, 
Birminghana. 

- ne Hypraviic Pomps, H. Beckwith, 

ull, 

£011. Sy ego ett ns roman Maraxe, J. Czermak 
an uxbaum, 

2012. AUTOMATIC Faxpino Taovan for Pootray, Vik 
Askin, —— 

2013. Gotr TEE OULD, M. Wane, Edinburgh. 

2014. InrgRNaL ComBustTion Morors, C. A. Thomson, 


Glasgow. 
- INCANDESCENT Buryers, G. E. Bergman, 


asgow. 
2016. STAPLE for STAPLE Presses, J. D. Frier, Glasgow. 
oy Bang —e for BuRNING HyYDRO-CARBON O1s, J. 8. 


ne ce foeses for Putigys, E. Kottusch, 
G 


lasgow. 
2019. Onrarsixa Hyprocyanic <Acips, G. Craig, 
gow. 
2020. Corn-rrEED Game Apparatcs, J. B. Johnston, 
Manchester. 
2021. Seat for Wispow Cyieayers, W. A. Pickford, 


Old) . 
2022. Trres for VentcuEs, 8. J. Lilly and T. P. Buckton, 
Leicester. 
2023. Cap-spinninc Macuuygs, W. Firth and I. Gaunt, 
Limited, Bradford. 
2024. Ciasps for Garments, R. Pellew, Manchester. 
2025. Arracuinc Wire Fasrics to Bepsrzaps, J., J. 
H, and W. E. Nichols, Birmingham. 
, = Turasainc Macuines, G. C. Kirby, 
UIncoin. 
. Door Locks, E. P. Miller, Manchester. 
ToRS, P. Kestner, emer mat 
T. Thorp, _~ 
2020. eee for Metat Tvunss, J. G. “Barber Man- 


2031. , Puwxans, C. H. Offord and A. Van- 
dam, London. 

2032. Yaa Sresy Sreirs and Suzets, J. Wilkinson, 
London. 

2033. am. H. H. Cunynghame and C. V. Boys, 
Londo’ 

2034. Macurves for Recorprye Sounp, C. W. Wood, 
Win 


2085. Jorsts for SEMI-PORTABLE Raitways, W. Weiss, 
Glasgow. 

2036, Extractixa Coppar from Onzs, G. Ginn, 
Glasgow 

2037. Firrmsas of Dressiné Baas, G. Beal, Man- 
chester. 

2038, Fastestsc Wrxpow CasEments, 8. Wilkes, Bir- 


H. Andrews, 


maing! 

2039. Cups and Suspzenpers for Paper, E. G. Dow, 
London. 

2040. Iscanpgscent Lamps, A. E. Moore and A. Darch, 
London. 

2041. Resttrenr Trees, A. E. Moore and A. Darch, 
London. 

2042. Mxzruop of Propgtiine Cycizs, J. Jaggard, 
London. 

2043. Hinczs, H. eo. London. 

2044. Founnazts, G. E. Revill, London, 

2045. Harrow, T. D. Jones, London. 

2046. Pitre Driver, J. W. Rollins, jun., London. 

2047. Browers, E A. Leland, London. 

2048. Mountinc Ewnromo.ocicaL Specimens, C. B. 
Riker, London. 

2049. RUBBER-FILLED Gor Batis, A. B. Dexter, 
London. 

2050. Preparinc LeaTaer Svusstirute, W. T. Sochon, 

ndon. 

2051. Hs for Boots and Sxozs, W. T. Sechon, 
London. 

2052. ApveRTIsING Device, F. A. “way he ~ London. 


2076. SgpaRatine O11 from BorLer Faep-wartsr, D. B. 
Morison, London, 
ag 8 , olga Frerous Mareriats, W. H. Caldwell, 


on. 

2078. Topacco Pipzs, T. M. Saurman, Kingston-on- 
Thames. 

2079. Rotary Enarnas, G. C. Marks.—(J. Gleave, High 

2080. E-RUNNER GRINDING Mis, J. P. Guy, 

2081. Guar Caszs, Dover, Limited, and H. W. Dover, 
London. 

ae. Serre Gear for Cycims, F, W. Schroeder, 


— Boxszs, 8. F. Lyle, London. 
AcetyLeng Lamps for Motor Cars, C. Billy, 


re 

2085. Boriorwas for Storie Corton, C. H., 0. H., and 
E. G. Heathcote, London. 

2086. Propvcine ALuminium, H. F. D, Schwahn, 


London. 
ee for Roap Veuicite3, J. Pullman, 


ion. 

2088. Swircuus, W. F. Bossert, Liverpool. 

2089. Crvper Cars for Biast Furnaces, E. A. Weimer, 
Liverpool. 

2090. Rarts, B. H. Thwaite, London, 

2091. Typz-compostne Macuines, A. Post, A. Klar- 
wasser, I. Willner, and P, Markus, London. 

2092. Stoprser, J. Bendit, London. 

2093. Cuimngy CowLs, F. Nusch.—(Kunath and Co., 
Pa -) 

Desa Lock with ALarm Deviog, L. Jiirdens, 


ert 

2095. Becomes Device for Borrizs, A. Cressierer, 
London. 

2096. Staas for Wai Covstruc tions, G. Wruck, 
London. 

2007. Srraps for Parce. Carriers, W. G. Cleare, 

on, 
2098. Sticmna Macurings, A. J. Boult.—(J. Aunstice, 


2099. PHonocrapus, W. E. Clifton and B. Oaksford, 
London. 


2100. Frurp Motors, A. J. Boult.—(4. Neelemans, 
Belgium.) 
eS, Apparatus for Ktttina Antmats, C. Beale, 


mn. 
2102. Markers for Carp Games, T. B. B. Savi, 
Lond 


on. 

2103. Paprr Cups, A. F. Ball, London. 

2104. Pagssure Inpicators, M. A. de Dion and G. 
Bouton, London. 

a “gd of Gotp, E. Humbert.—(F. C. Graham, 

os ead Humay Macyetism, B. Ladonne, 


2107. Sauceran, F. Agard, London. 

2108, Borriz SroprEr, - Mi. mtg L. Flechaire, A. 
Panon, aud F. ieee Lom 

2109, Moron Cana, Bauer, a and R. Steinhaeuser, 

2110. Crean SPEED-vaARYING MecHanism, J. Kiister, 


2111. Paatrrions, J. Erath, London. 
2112. Ecgorrostatic Rexays, G, A. Rungand D. laCour, 


London. 
2118. Sourrarrg, N. R. Leaver, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette, 


03,385. ParsrTine AppaRa’ H. D. Carryl, New 


TUS, 
York, N.Y.—Filed August 9th, 1901. 
Gain.—(1) In oe apparatus. pos Py he 


cleansing laces, thi 
a suitable ‘a or tend, a sup ee chamber co 
a receptac 





nected therewith, a e for containin, 


M4 into 
chamber in convenient a an independent 
Pp with said supplemental 


[703,385] 

















thamber by a suitable pipe for pre aepin the air in the 
chamber to be a material to flow 
automaticall vie ‘hand tool arranged 
to paint or cleanse, a flexible conducting hose connect- 
ing the chamber with the tool, whereby the painting 
or cleansing material can be introduced into the tool 
and a valve in the handle of the tool for controlling 
the supply of the material to it through the hose. 


ms 482. Supgruxatine Device mx TorvLaR STEAM 
ILERS, W. Schmidt and P. Thomsen, Wilhelmshihe, 

peveie ny. ~Filed January 26th, 1901. 
Py are ah In locomotive and other steam boilers, 





2053. ELECTRO-CAPILLARY RELAYS, ° ig 
and A. Orling, London. 

2054. — Acips, F. Boehm.—(B. Fischer, Ger- 
many. 

2055. Pre Disues, W. L. Colls, Barnes. 

2056. a sacaaae for Bastns and Disues, J. Miiller 

on. 
2057. Feepive Botrisgs for Bares, 8. Hill, London. 
2058. Prgumatic Tires for Cyotzs, E. J. Cleburne, 


London. 
2059. —— -up Device for Venicres, 8. H. Kelsey, 
Lon 


2060 Gate Lock, E, Chaudoir and F. G. K. Caston, 
London. 

2061. Horsgs’ Cotiars, P. Ulrich, London. 

2062. Gas Apparatus, W. Hooker, London. 

2063. Rotiine Miits, H. Sack, London. 

2064. FasTENING FLEXIBLE BRrace.ets, ‘lL. Brenner, 
London. 

2065. Borer Heater, H. H. Owen and A. C. Good, 
London. 

2066. Socket for TonuLaR Frames, C. F. Bamford, 
London. 

E.ecrricaAL CONTROLLERS, R. W. Brown, 

London. 

2068. Pumps, C. W. Enos, London. 

2069. Apparatus for CLEANING Knives, H. E. Bell, 
Dorking. 
2070. THe Quick Lace Boor, H, O. Tahourdin, 
London. 

2071. Bapsrsaps, 8. I. Whitfield, Rivminghers. 

2072. Mops for Scourtne Purpossgs, J. H. B 
London. 

2073. Pseumatic Trres for Roap VentciEs, A. Prinz- 
horn, London. 

2074. Frame for ArtiriciaL Hongycomss, E. Fischer, 
London. 

2075. Furnaces for Srram Gewerators, F. May, 


Jacombs, 





London, 


tion with a steam collector of a su 

ioe consisting of a pipes arran, in 
the boiler tubes and having their ends bent to the 
steam collector, substantially as described and for the 
re ay set forth. (2) In locomotive and other steam 
we ~ ea with 4 — Fe ce of a 
eater con: ing of superheating pipes arranged 

in The boiler tubes and having their ends bent to the 
steam collector, a regulating damper behind the 


703.482] 


























bends of the superheating if es substantially 
and for the purpose set for th, n locomotive sae 
other Pca ol boilers, the com nation with a steam 
consisting sepeenent 
pipes arranged in the boiler tubes and heving the 
ends bent to the steam collector, plates wht 








detachably fixed to the chambers and in which the 


———— 

po rag ipe bends are fixed, a 
substantial belnd the bends of the superheating Wnt 
— tially as described and for the Purpose set 


— ae Process or Sugar Boia, C. Steen 
Vienna, Austria-Hungary.—Filed Au By 8th, isos’ 
Claim.—{1) The process, which conatate : in applyi ing 
heat to the lower portion of a column of saccharine 
solution in presence of a vacuum and lifting successive 
portions of the solution from said lower to the y per 
ag of said column through an open-ended cond uit, 
introducing into the latter near its lower end 
ne Res of bubbles of a us fluid of a pressure but 
slightly greater than the pressure within the conduit 
at the point of introduction of the bubbles, for the 
purpose set forth. (2) The process, which consists jn 


703496] 











applying heat to the lower portioa of a column of 
saccharine solution in presence of a vacuum and 
lifting successive portions of the solution from said 
lower to the upper portion of said column through an 
open-ended conduit, by introducing into the latter 
near its luwer end series of bubbles of a gaseous fluid 
of a preasure but slightly greater than the pressure 
within the conduit at the point of introduction of the 
bubbles, each of said bubbles containing sufficient of 
the fluid to cause them to expand approximately to 
the full internal diameter of said conduit, substantially 
as and for the purpose set forth, 

703,757. Automatic Fezp REGULATOR FoR Srgau 
Borzgrs, J. S. V. Bickford, Cambourne, Bngland.— 
Filed March 7th, 1902. 

Claim.—An automatic feed regulator for a steam 
boiler comprising a vessel communicating at its bottom 
with the boiler at the normal water level, and havin 
a jacket communicating with the beiler and henna 
a check valve with the feed pipe, within the said vessel 





an inner vessel communicating with a space covered by 
a flexible diaphragm bearing upon the stem of a valve 
situated in a by- to the suction of the feed, 
arranged and operatipg substantially as described. 


703,925. CoupLine ror ConnECcTING- eons. " Horsley, 
Glade Mills, Pa.—Filed January 6th, 1 

Claim.—{1) A device for connecting pk -td of rods 
—— of a tubular shell, and a wedge adapted to 
therethrough provided with overlapping 

eee (2) A device Se connecting sections of rods 
consisting of a tubular shell provided with interior 
corrugations, and a double sided wedge provided with 


703,925) 


vertical ribs adapted to be inserted through the shell 
provided with au upwardly-extending support and 
means for securing the wedge in position. (3) A device 
for connecting sections of rods consisting of a tubular 
shell and a wedge ada} = to be inserted therethrough 
rovided with vertical ribs and an upwardly-extend- 
ng lng and means gt securing the wedge in 
position. 
703,9 at Gas Stovr, H. Bonsor, Birmingham, England. 
ed February 13th. 1902 

Claim The combination with an open grate, having 
a bottom deadplate and a chimney, of a plurality of 
vertical open-ended tubes passing upward through 
said deadplate and grate, and curving outwardly 





through the wall of the chimney, said tubes having 
defiected portions or bends and portions locate: 





Cinpetiy | beneath said deflected portions, substantially 
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SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
(From our Special Comm issioner’,) 
No, XVIIL*—THE THEORY AND PRACTICE OF THE 


RAILWAY SYSTEMS. 


CaPETOWN, January Ist. 
WueEN we bear in mind.the large amount of mileage of 
the various railways of South Africa, it must be admitted 
that, generally speaking, the geological difficulties to be 
overcome in constructing them have been surprisingly 
You can travel for thousands of miles without the 


few. 
sign of a tunnel, and almost without cuttings or embank- 
ments. The rise, too, is as a rule so gradual from the 


sea level to the plateaux of the interior that, although the 
railway at Johannesburg reaches an altitude of 5689ft., 
the gradients are not often severe. This is all the more 
unusual when we bear in mind that by far the greater 
portion of these lines follow the natura undulations of 
the ground, being laid upon the surface, with merely a 
sufficiency of ballasting to maintain the road as a perma- 
nent way. Even at the present day a long stretch of the 
Cape to Beira Railway, that section of it which lies 
between Bulawayo and Gwelo, is without ballast of any 
description. ‘This no doubt is a temporary measure, but, 
except for the very heavy rains which occur periodically, 
very little artific‘al ballasting would be 

required in that and some other parts of 

South Africa, while the present low 

rates of speed are maintained. There 

are necessarily many exceptions to 


with the unimportant and isolated lines in German South- 
West Africa. 

The railway workshops.—Before going further it may 
be as well to give a list of the railway works which serve 
to maintain all these lines. 


done in them. 


finished parts. 
been a locomotive made in South Africa, nor can I con- 
ceive how in any circumstances that are likely to arise 
will they be made there. 

The cost of labour and materials are both pro- 
hibitive. 
although for experimental and special purposes a few 
carriages and wagons have been made. Below is the 
list of railway works, which I have classed under two 
heads as “ Important” and “ Auxiliary ” :— 


Importan t Ra ilway Works. 


Cape Town Cape Colony (C.G.R.) 
Uitenhage... <i (C.G.R.) 

East London pi (C.G.R.) 

Mafeking ... ‘a (R.R.) 

Pretieme) =i... Transvaal (C.8.A.R.) 
Bloemfontein ... Orange River Colony (C.S.A.R.) 
Durban Natal (N.G.R.) 





the above - named happy state of 
aflairs, and these are found usually in 
the vicinity of the coast. The most 
notable of them are in Natal, where 
the ruling gradient—about to be 
altered—is 1 in 80 and the curves 
very sharp; on the Delagoa Bay Line 
in Portuguese Africa, where there is a 
rack railway ; and over the Hex River 
Pass, some 100 miles north of Cape- 
town. The most serious and per- 
manent difficulty with which South 
African railways have to contend is, 
of course, the “washaways.” To 
these I have alluded in a previous 
letter, and of them various illustra- 
tions were given in THe ENGINEER. 
The rapid transformation of trickling 
streams, and even dry river beds, into 
rushing torrents, both deep and wide, 
is a constant source of danger, delay, 
and expense. 

Before the war there were five large 
railway systems in South Africa—the 
Cape Government Railways, the Natal 
Government Railways, the Orange 
Free State Railways, the Transvaal 
Railways, and the Rhodesian Rail- 
ways. There were, in addition, a few 
small private lines, which for the 
purposes of this article I shall ignore, 
or throw in as forming part and parcel 
of the Government systems, as the 
tendency of these Governments is to 
take over all lines that are not 
obviously useless for anything but 
private purposes. 

British influence over Portuguese 
Lines.—There are, too, those two 
short railways which traverse Portu- 
guese East Africa inland from Beira 
and Delagoa Bay respectively. Though 
small, they are of vital importance to 
the general railway scheme of the 
country. In an earlier article I fore- 
shadowed the possibility of these rail- 
ways coming under ourcontrol. This 
has now come to pass. Officially no 
doubt this would be denied, for in all 
probability there are no official docu- 
ments to set forth the nature of our 
understanding. The Rand, however, 

is rich, and Portuguese officials are 
not overpaid by their own country- 
men. And so there is—what shall I call it?—an entente 
cordiale in international railway relations in South 
Africa, By the amalgamation of the Transvaal and 
Orange River Colony railways, now known as the Central 
South African Railways, the number of systems is 
reduced to four. 

The uniformity of gauge-——Though under separate 
administration, it is acomparatively easy matter to treat 
them as a whole, as throughout the entire general system 
there is no break of gauge, although there are a few 
purely local lines for agricultural purposes of a 2ft. gauge. 
The standard gauge is 3ft. 6in., and the standard weight 
of rail in the future may be put at 80 lb. There are some 
100 lb. rails in use, and at the present day probably as 
many 60 Ib. rails as there are 80 lb. These, however, are 
in some cases being replaced by 80 lb. rails for main line 
purposes, and new main lines will mostly be of the heavier 
section. We have then to deal with four systems :—(1) 
The Cape Government Railways, which I shall some- 
times refer to as the C.G.R.; (2) the Rhodesian Railway, 
R.R; (8) the Natal Government Railways, N.G.R.; (4) 
the Central South African Railways, C.S.A.R. The 
C.G.R. is divided into three systenis—the Western, the 
Midland, and the Eastern—btit as these are all connected 
I need not trouble with these distinctions. The only 
isolated line in Cape Colony is a short section running 
inland from Port Nolloth on the west coast to the 
O’Okiep copper mines. This does not affect my subject 

in any way, and so can be left alone, as is also the case 








* No, XVII. appeared February 6th. 





TRAIN AT DASPOORT, NEAR PRETORIA’ 


Auxiliary Railway Works. 


Beaufort West ... Cape Colony (C.G.R,) 

Kimberley : (C.G.R.) 

Ep aaa ” (C G.R.) 

Naauwpoort : os (C.G.R.) 

Johannesburg .. Transvaal (C.S.A.R.) 

Delagoa Bay Portuguese E, Africa (Portuguese) 
I would strongly recommend our manufacturing 


engineers to give permanent instructions to their offices 
that all new catalogues, circulars, and other printed | 
matter, should be forwarded out, as soon as issued, to the | 
locomotive superintendents or works manager at all of 
these cent.es. Many of these shops are continually 
ordering fiew machinery, several of them are being 
thoroughly overhauled and are reorganised now, and I | 
do not think that those concerned will consider me | 
hypercritica) when I say that a lot of the plant in some | 
of them might well be consigned to the scrap heap in | 
favour of more modern appliances. I am not giving data | 
as to the number of hands employed in these various | 
works, as owing to the industrial upheaval caused by the | 
war normal conditions do not obtain just now, and I | 
cannot arrive at what I consider to be accurate data on | 
this head. I see that in a recent copy of THE ENGINEER 
a correspondent finds fault with me for stating that there | 
were “in South Africa no engine works worthy of the 
name.” I do not think that I ever made use of that | 
expression, because there is no such thing as an engine | 
works in this country. If your correspondent meant to | 
say “engineering works,” though I still do not remember 
the remark in question, I would point out that there are | 








Though many of them are | 
important concerns, there is practically no manufacturing | 
Their function is purely that of mainten- | 
ance, and any constructional work that may be carried | 
on is in connection with that, and with the erection of | 
As far as I am aware, there has never | 


The same conditions apply to all rolling stock, | 


| no engineering works that stand out as being peculiarly 
| striking in any way or worthy of any particular mention 
| as an interesting topic. 

Even at the De Beer’s mines, where “ expense is no 
object,” and where the plant for diamond mining, and 
even for handling coal automatically, is as perfect as can 
be, the engineering shops, though important and capable 
of doing all sorts of work, large and small, are far from 
being a model either of good arrangement or of what is 
new. The position is identical in the gold mining centre, 
| Johannesburg. The engineering shopson the Rand are not 
up to the standard of the mining installations, though they 
are up to the capacity of the work they have todo. The 
same remark holds good with regard to the railway work- 
shops. And for that reason I do not think a detailed 
description of any of them necessary here. All of them 
contain a number of good machines, but owing to a 
variety of causes their general arrangement and their 
plant are not, taken as a whole, as modern and economical 
as they might be. 

Explanation of maps and diagram.—To return, how- 
ever, to the question of the railways. I have prepared a 
special map showing all the British and Portuguese rail- 
ways in South Africa as running to-day, and I have also 
marked the lines in progress and sanctioned. The 
positions of towns are accurate, the actual lines of rail- 
way are approximate. To assist me in getting at accurate 
and much later information than that given by any 
published maps, the C.G.R. and the 
C.8.A.R. were good enough to furnish 
me with maps of their systems with all 
the newest data filled in; the R.R. 
furnished me with a list of its 
extensions, projects, and mileage. The 

\.G.R., however, is just now in a 
state of political turmoil over railway 
questions generally, and nobody knows 
quite what the upshot will be. The 
result has been that I have been forced 
to jump at conclusions as to the lines 
to be built, and for that reason my 
figures with regard to Natal are ap- 
proximate only. 

On the map I have marked only 
those towns and places which have a 
direct bearing on this article. The 
towns where there are railway works 
are marked with a star. 

The Cape Government Railways.— 
A reference to the portion of the map 
which relates to Cape Colony will 
show that the laying out of the C.G.R. 
system appears on paper to have 
been very erratic. One definite ob- 
ject, however, was obviously borne in 
mind, and that is the obtaining of as 
direct a route as possible between 
Capetown and Kimberley. The rest 
of this system seems to be a mere 
patchwork of lines, many of which 
appear to lead to nowhere in par- 
ticular. And then there are loops and 
innumerable cul de sacs, some of 
which seem to stop short just where 
they should have been continued for 
the purpose of effecting a junction 
with other lines. In short, it would 
seem that, apart from the western 
line, the greater portion of the C.G.R. 
system has been arranged with but 
little attention to the requirements of 
the country. It appears, too, that in 
some cases the Government must 
have cast about for the most incon- 
venient method of getting from one 
important place to another, and to 
have adopted that method when 
forad. 

This is due partly to the evolu- 
tion of South Africa, in the course of 
which the relative importance of the 
various industrial centres has under- 
gone a great change, and partly to the 
fact that railways have been often 
built where not urgently required, as 
the result of political jobbery. In the 
days when the two Dutch Republics 

would have no railways, the Midland and Eastern sections 

of the C.G.R. were built purely for dealing with local 
traffic, and in laying them out the Government were on 
| several occasions influenced by electioneering motives. 
| Thus it is that East London, which as the crow flies is 
| only about 825 miles from Kimberley, and is the natural 
port for that important centre, is at a distance of 

546 miles from it by rail. Port Elizabeth, which is some 
70 miles further from Kimberley in the straight line, is, 
in spite of its wide deviations, 61 miles nearer to it than 
East London. No doubt all these zig-zagging and 
meandering lines have benefited certain local farmers, 
but the effect of them has been to handicap the progress 
of places like Kimberley and Johannesburg for want of 
practical direct railway services between them and the 
nearest seaport. Then, again, in Cape Colony there has 
been no attempt to link up the important seaports. The 
following figures serve to show the difference between the 
sea and the railway routes :— 





Between By sea By railway. 
Capetown and Port Elizabeth 436 a 839 
Capetown and East London ... ... 543 912 
Port Elizabeth and East London ... 150 500 
Capetown and Durban .. ... ... 823 1479 
East London and Durban 280 1149 


Yet in spite of the many defects in the layitig out of 
the C.G:R. system, its money - earning éapacity has 
been enormous, reaching, as I mentioned reéetitly, over 
£150,000 in one week. The restricted railway service of 
the past in the Transvaal and the Orange River Colony, 
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when under Boer rule, has of course played into the 
hands of the C.G.R. 


| 
| 


totalling 1031. Both of these are all C.G.R. routes. 


The new route, East London-Springfontein-Kimberley, | 


From the map it will be seen that at the present day | will measure as nearly as possible 850 miles, of which 
all traffic from East London to Kimberley has to be carried | 289 miles will be on the C.G.R.,, and the rest on the 


nearly half way to Cape Town, at De Aar, and thence | C.S.A.R. 
A comparatively short | of this traffic. Thus the C.G.R. will lose 1031 miles of 


northwards to its destination. 


In time the new route must absorb the whole 


line joining Kimberley to Springfontein, in the Orange ' carriage and gain twice 289 miles, or 578 miles, repre- 





WORK ON THE P.P. RA'LWAY 





| The mileage of the Cape Government Railways at the 
end of 1901 was placed at 2722, from which must be 
| deducted 587 miles of Rhodesian railways between Vrybur 
and Bulawayo, merely worked by C.G.R. This leaves 
2135 miles to end of 1901. Since that time a good deal 
of mileage has been opened and is in progress, 
These are shown up to date on the map herewith, and 


BY THE SEA ON THE SIMONSTOWN LINE 


River Colony, would reduce the distance by nearly two senting a net loss to the C.G.R. of 453 miles on all goods 


hundred miles. 
been performed on the C.G.R. system. 

This Springfontein-Kimberley section, now to be con- 
structed, must revolutionise the railway communications 
with Kimberley by absorbing the traffic between Port 
Elizabeth and that place. Owing to the eccentric 
wanderings of the East London-Kimberley line, Port 
Elizabeth, though much farther off as the crow flies, has 


RAILWAY MAP 


OF 


SOUTH AFRICA 


RHOODES 


Up to now the whole of this journey has between Kimberley and the coast. 


Another instance of the incongruities of the South 
African railway system is afforded by the fact that the 
two most important industrial centres in South Africa, 
Johannesburg and Kimberley, lying about 275 miles apart 
as the crow flies, are separated by a railway distance of 
661 miles. This is to be remedied by the C.S.A.R., by a 
line between Fourteen Streams and Klerksdorp. ‘The 
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for the benefit of those who are interested, I give below 
a detailed list of these extensions :— 
List of Railway Extensions in Progress in Cape Colon 


Sir Lowry’s Pass—Caledon ... 

Malmeshury—Moorreesburg , 

Moorreesburg—Eende Kuil, or the ‘‘ Rest” 

Swellendam— Riversdale (private line subsidised by 
Government at rate of £2000 per mile)... ... ... 

Port Elizabeth—Avontuur (2ft. gauge) 

Mossel Bay— Oudtshoorn (subsidised) 

Oudtshoorn—Klipplaat a eiawnl eee 

Somerset East—Fort Beaufor' ae 

Fort Beaufort—King William’s Town 

Kalabas Kraal—Hopefield (2ft. gauge) 

Amabele—Butterworth... ... ... 

Indwe—Maclear ... ... ... . 

Klapmuts—French Hock... Tees ha aa0g 

Hopefield towards Vredenburg (2ft. gauge) ... 

BEART —PPMIOED ccs vce nce | 8c nT eras 

Victoria West—Carnarvon ... 

Paarl—French Hoek 

Ceres—Ceres Road Yan 

Aliwal North—Gairtney _... ees 

Bamboo Junction—Romansfontein 


1288 
These extensions amount to 1288 miles, which, when 
added to the 2135 miles open in 1901, makes 3423 miles 


open and in progress at the present day. In the above I 
have not included a private line shortly to be built to 


: connect Saldanha Bay with Hopefield, referred to in an 


earlier article. 

It is to be noted, too, that the line from Worcester to 
Riversdale, though subsidised by the Government, is a 
private enterprise. One would have thought it essential 
that this line should have been pushed on to Mossel Bay, 
which would be an important port if given half a chance 
by the Government. It will be seen, however, that the 
only railway service contemplated for Mossel Bay at the 
present day is a zig-zagging line from Klipplaat, which 
will prevent it from competing with Capetown except for 
purely local traffic. Had Mossel Bay been connected 
with the main line at Beaufort West its prospects would 
have been greatly enhanced. Another clear instance 
either of the short-sighted policy of the Cape Government 
or of Capetown’s discouragement of inter-port communi- 
cations is afforded by the fact that the Port Elizabeth- 
Avontuur line, which should be an important link in 
what ought some day to be a direct line between Durban 
and Capetown, is to be treated merely as a local railway 
with a 2ft. gauge. Again we see how Cape Colonial 
jealousy of Natal has occasioned the C.G.R. to stop two 


| of its extensions within a few miles of the Natal border 
| rather than link either of them to the Natal system 
| which runs nearly down to the border at Port Shepstone. 


The northern limit of the C.G.R. system is at Vryburg. 
The Rhodesian Railways.—As the Cape Government 


| did not consider that Rhodesia was worth tapping by 
| railway, it rested with the Chartered Company to carry 


on the line north of Vryburg. Thus it is that the 


| Rhodesian Railways own the railway which runs through 


Cape Colony from that town toa point on the border 


|rather north of Mafeking, and thence right through 
| Southern Rhodesia, vid Bulawayo, Gwelo, and Salis- 


bury, to the Portuguese frontier at Massi Kesse (or 


| Macequece). The mileage now open of this system is ¢§ 


follows :— 
Miles. 
Vryburg—Mafeking .. 96 
Mafeking—Bulawayo ... 
Bulawayo—Salisbury 
Salisbury—Macequece .., 


1150 


Macequece—Beira (Portuguese) ... ... ... 183 


List of Railway Extensions Sanctioned in Rhodesia. 
Miles. 


Total... 


been up to now the nearest sea port to Kimberley by | new route will save at least 450 miles, and {permanently 
rail, the distance between the two places being 485 miles. | abolish the traffic between Johannesburg and Kimberley 

The following sets forth the practical effect of the forth- | now running over the C.G.R. route—Kimberley-De Aar- 
coming Kimberley-Springfontein line. The two routes, | Norvals Pont—for a distance of 275 miles. This will be 
from Port Elizabeth and East London, which now share | set off onlyjby:the short run between Kimberley and 
practically the whole of the traffic between Kimberley | Fourteen Streams, 48 miles, another net loss to ‘the 
and the coast, have a mileage of 485 and 546 respectively, | C.G.R. of 227 miles. 


Bulawayo—Wankies _.., 208 
Wankies—Victoria Falls 72 
Bulawayo—Gwanda... 104 
Gwelo—Selukwe  ... .. ou. wee ee 
Bulawayo—Matoppos ... ... .. wu. oD 

Total .., 


415 
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These extensions of the R.R. system, with the 
1150 miles now in operation, make a total of 1565 miles. 
Rhodesia, which has suffered from many inconveniences 
and hardships, has so far escaped the curse of self- 
government under a Sprigg-Bond régime, and so its rail- 
ways have been built and are being built where they are 
urgently wanted, and not for the purpose of catching the 
votes of individual farmers, or even for some less reput- 
able purpose. Whatever criticisms one may have to 
make of the Chartered Company and its methods, its 
salvation has been bound up in the ultimate success of 
Rhodesia, and its railways have been constructed with 
a view to that end. I would refer readers on this 
subject to Article No. XI. of this series (December 12th). 
Here I would merely say that by the completion of the 
through line from Capetown to Beira the C.G.R. will 
receive a further blow to its traffic as a furnisher to 
Rhodesia, as now that Bulawayo, the real centre of 
Southern Rhodesia, though Salisbury is the capital, is 
now only 750 miles by rail from Beira, whereas until 
recently Port Elizabeth, 1199 miles off, was its nearest 
seaport as far as railway service was concerned. The 
most important of the R.R. extensions is the Bulawayo- 
Wankies line, which is to open up the important coal- 
fields in the latter district, and thereby cheapen the cost 
of gold-getting and railway working by providing fuel for 
about one-sixth of its present price. At the time of my 
visit 88 miles of this road had been built. By now, I 
presume, over 100 miles must have been completed, or 
rather more than half of the total length. The Bulawayo- 
Gwanda line is for the purpose of opening up goldfields, 
and the short line to the Matoppo Hills, where the late 
Mr. Cecil Rhodes lies buried, will bring into touch the 
large farming district under artificial irrigation, organised 
by that great man. 





(To be continued.) 








BRITISH AND FRENCH TRAIN SERVICES 
IN 1902. 
3y CHARLES Rovus-MARTEN, 
No, VII.” 

From July 1st, 1884, to June 30th, 1902, a period of 
eighteen years, the quickest Midland time between 
London and Manchester was 4h. 15 min. It was well 
known, however, that the journey could be performed in 
much shorter time if desired, for even so long ago as 1884 
I travelled from Manchester to Leicester without stop in 
1h. 55 min., and, changing into the express from Scot- 
land, ran from Leicester to St. Pancras in 1 h. 52 min., 
or in 3 h. 47 min. travelling time from Manchester 
to St. Pancras, without deducting delays by signal, 
which absorbed fully five minutes of this total. 
Therefore, when the Midland authorities announced 
that from July 1st last they would run two trains 
daily from St. Pancras to Manchester in 3h. 50 min. 
and one in 3h. 55 min., also three from Manchester to 
London in 8 h. 50 min., it was at once recognised that they 
were undertaking what would be quite easy of accomplish- 
ment, provided a clear road were kept for the accelerated 
expresses. The fulfilment of the promise was made all 
the easier by the opening of the short-cut from New Mills 
Junction by Cheadle Heath to Heaton Mersey, which not 
only effected a slight reduction in the total distance, but 
also provided an appreciably easier road as to gradients 
than the old route vid Marple and Stockport, and, what 
was perhaps the most substantial benefit of all, minimised 
the probabilities of “ blocking.” 

But even making all allowance for the appreciable 
improvement of the “road” between St. Pancras and 
Manchester, it must be admitted that there remained a 
sufficiently formidable task to be undertaken by any 
locomotive that had to run over such a route an express 
of considerable weight booked at an average start-to-stop 
speed of just 50 miles an hour, including all delays, one 
being a 4-min. stop at Leicester to change engines. Even 
the London. Leicester run is by no means an easy one in 
respect of gradients. Starting with a 5-mile rise, mostly 
at 1 in 182, followed by a 2-mile drop, the line then rises 
at 1 in 168 and 1 in 176 for about 5 miles to Elstree, 
falls 8 miles at 1 in 200 to Radlett, rises 5 miles at 1 in 
177 past St. Albans, and undulates in a ceries of short 
ups and downs to the summit at Toddington Box, 34 
miles from St. Pancras. A descent at 1 in 200 follows 
for about 16 miles, virtually to Bedford, and then come 
easy undulations, with a prevalent upward tendency, to a 
point about 55 miles from London. The Sharnbrook 
Bank at 1 in 100 and 1 in 119 follows for nearly 5 miles 
to the Sharnbrook Summit, whence there is a drop at 1 in 
120 and 1 in 163 for about 4 miles past Irchester. Seven 
easy miles intervene, and are succeeded by an ascent for 
about the same distance to Desborough, mostly at 1 in 
132 and 1 in 161. A 4-mile descent at 1 in 182 toward 
Market Harborough precedes 8 miles of gentle down 
grades, which are followed by a rise at about 1 in 170 to 
Kibworth, whence the line falls, first rather steeply for a 
short distance—1 in 111, &c.—and then gradually to 
Leicester. fom that point there is a very slight descent 
to the Trent River and Station, then a general moderate 
rise past Derby to Rowsley, usually on such gradients as 
1 in 400 to 1 in 570, but with 8 miles of 1 in 177 to Mat- 
lock. At Rowsley begins the very sharp bank to Peak 
Forest—first 9 miles at 1 in 100, and finally 6 miles at 
lin 90. From the Peak Summit the line falls at 1 in 90 
for 10 miles to New Mills Junction, and then more easily 
to Manchester. This, it will be observed, represents a 
very tough line over which to run expresses timed se fast 
as are the new 3h. 50 min. expresses between St. Pancras 
and Manchester Central. 

_ It was over this severe road that the Midland accelera- 
tions had to be effected. The question to be solved was 
whether Mr. S. W. Johnson’s engines, remarkably hand- 
some as they are, would perform in practice the work 
promised on paper. As I have already said, my experi- 
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ences even in 1884 and 1885 left no doubt in my mind on 
this head, but I was scarcely prepared to find the heaviest 
part of the task allotted to not merely the same type of 
engines, but the same individual engines that had given 
me my results of eighteen years before, and not merely 
allotted to them, but also performed by them so admir- 
ably and easily as to leave nothing more to be desired in 
that respect. I do not, of course, mean to say or imply 
that had the loads been of North-Western magnitude the 
task could then have been performed unassisted over 
such gradients at so high a speed; but with the normal 
loads of the accelerated trains, approximately 170 tons, 
the prescribed work was not merely performed, but 
handsomely improved upon. 

There had been rumours that the latest of the Belpaire 
class—Nos. 2781-2790—had been built by Mr. Johnson 
expressly for the new work. In no single instance, how- 
ever, did I see one of the newest Midland locomotive 
type employed on this duty. The newest engines 
employed between St. Pancras and Leicester were the 
“ Princess of Wales” single-wheelers, which are simply 
the No. 25 class of 1887 enlarged and developed. Thus, 
whereas No. 25 was given 7ft. 4in. single-drivers and 
18in. cylinders, No. 2601 has 7ft. 9in. drivers and 19}in. 
cylinders. But the design is virtually the same, and, as 
a matter of fact, engines of the “ 25” class took their full 
share of the London-Leicester work—one, indeed, giving 
me my best up run. Also the 7ft. coupled engines 
employed in turn on the same service were practically of 
the same type as the “ 1327” class, which came out in 
1877, only with 19in. cylinders instead of 18n. On the 
other hand, the locomotives which worked the steeper 
grades between Leicester and Derby were, as a rule, not 
only of the same type as the “1827” class of 1877, but 
were those precise engines, numbered 1327 onward, 
alternating with the “1657” class—built in 1883—vir- 
tually identical save in having 6ft. 9in. coupled wheels. 
It is a distinct testimony to Mr. Johnson’s skill as a 
designer that the identical locomotives which he brought 
out twenty-five years previously should prove fully equal, 
unassisted, to all the modern requirements of the Midland 
service between London and Manchester. 

Yet such undoubtedly proved to be the case. At the 
courteous invitation of Mr. W. L. Mugliston, the late 
superintendent of the Midland line—who has just retired 
amid hearty votes of thanks and appreciation of his long 
and valuable services—I made a number of experi- 
mental tests as to the working of the accelerated 
expresses. It would be tedious to recount all my ex- 
periences, and I shall content myself with offering a few 
typical specimens of work. I may remark in limine 
that I found the 10.15 a.m. down usually a heavy train 
of eighteen or twenty coaches, and piloted as far as 
Leicester, where it was divided. The 4.15 p.m. up train 
from Manchester, due at St. Pancras at 8.5, was always 
liable to be blocked at or after Trent by the up express 
from Scotland, due at St. Pancras five minutes earlier. 
This suggests an error of judgment in the time-table 
compilation,as it exposed the “crack ” competing express 
—which, moreover, made the best time of the whole day 
from Liverpool, viz., 4 h. 35 min., to St. Pancras—to the 
constant risk of delay. So constant, indeed, was that risk 
that the delay occurred about four times out of five in 
my experience. 

Travelling from St. Pancras by the 10.15 a.m., we had 
a load of 280 tons, exclusive of engine and tender, drawn 
by No. 803, with No. 1668 as pilot. The former is one of 
Mr. Johnson’s “ 2606” class, with large boiler and Bel- 
paire fire-box, giving in all 1519 square feet of heating sur- 
face, cylinders 19}in. by 26in., ard 6ft. 9in. coupled wheels. 
The pilot was one of the first batch of ten (Nos. 1667- 
1676) which came out in 1884, with 19in. cylinders. The 
weather was bad, a severe side gale blowing, with heavy 
rain and some hail. A good run was made to Bedford, 
viz., exactly 56 min. inclusive for the 49} miles, in spite 
of 2 min. being lost by a re-laying slack. A maximum of 
78:2 miles an hour was attained down the long easy slope 
approaching Bedford. Our time for the 49} miles thence 
to Leicester was 56 min. 23 sec., or 54 min. net, two 
signal slacks being encountered. The side gale was badly 
felt along this length of the journey, and up the Sharn- 
brook bank, 4 miles at 1 in 119, our speed dropped to 
exactly 40 miles an hour, although two such powerful 
locomotives were on the train. Up the bank at 1 in 132 
to Desborough, the minimum was 45 miles an hour, and 
up the similar Kibworth bank 43:8. No exceptional 
speed was run down falling gradients. Our actual run- 
ning time from St. Pancras to Leicester was 112 min. 
23 sec., net time 108 min. At Leicester the Liverpool 
portion was cut off, and engine No. 1331 proceeded with 
the balance of 140 tons. An extremely smart run was 
made, our start being 2 min. late and our arrival at 
Manchester 2 min. early, on a time allowance of 112 min., 
notwithstanding three bad signal checks, a severe side 
gale, drizzling rain, and slippery rail. Trent (20} miles) 
was breasted in 23 min. 21 sec. from the start, and our 
rate never fell below 30 miles an hour up the 6-mile bank 
at 1 in 90 to Peak Forest, while no extreme speed was 
run down-hil]. On another occasion No. 1327, the pioneer 
of the same class, performed almost identical work, start- 
ing punctually from Leicester and reaching Manchester 
4 min. early, while No. 1664, with 6ft. 9in. wheels, did 
very similarly with 170 tons behind her tender. 

T'wo of my runs with the twelve noon down express 
were particularly noteworthy. In one case the engine 
was No. 2604, 7ft. 9in. single- wheeler, of the “ Princess of 
Wales ” class, and the load was 140 tons. In this case we 
began very badly with a long signal slack soon after 
starting, and a dead stop for 2 min. 40 sec. at Watling- 
street box. Consequently we took nearly 16 min. instead 
of 9 min. to pass Hendon. Other bad signal slacks were 
encountered near St. Albans, Luton, and Ampthill, and 
Bedford was not passed until 60 min. 37 sec. from St. 
Pancras. But then came a very remarkable effort. So 
admirably did the driver drive, and the engine run, that 
notwithstanding the fast timing and the three severe 
banks which had to be surmounted, the train, which had 
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passed Bedford more than 6 min. late, got into Leicester 
8 min. before time, having covered the 49$ miles from 
Bedford to the Leicester stop in 48 min. 46 sec., in spite 
of another signal slack near Desborough, which cost us a 
minute. The delays before Bedford totalled 9 min., con- 
sequently the net time for the 99 miles from St. Pancras 
to Leicester was only 994 min., the gross time, including 
all the delays mentioned above, being 109 min. 24 sec. 
This affords another illustration of the excellent work 
that single-wheelers still can accomplish under suitable 
conditions. At Leicester, No. 1662, 6ft. 9in. coupled, 
cylinders 18in. by 26in., date 1882, came on and made a 
very smart run of 110 min, 18 sec. to Manchester, or 
2 min. 42 sec. under booked time, in spite of two dead 
stops for signals and five bad slacks. Up the long 
bank of 1 in 90 to Peak Forest our speed never dropped 
below 36 miles an hour. It is true that the load was a 
light one—although it would have been reckoned as “14 
coaches ” on the South of Enyland railways—but evenso, 
the hill-climbing was extremely creditable, especially 
for an engine twenty years old. On the second occasion, 
the 12 o’clock train was taken to Leicester by No. 2600, 
one of Mr. Johnson’s latest 7ft. coupled design, belonging 
to the same class as No. 2591, which was built by Messrs. 
Neilson, Reid and Co., of Glasgow, and was shown at 
the Glasgow Exhibition of 1901. Her cylinders are 
19in. by 26in., and her total heating surface is 1193 square 
feet. The load in this case was 170 tons behind the 
tender. The weather was wet and windy; nevertheless, 
in spite of two checks—one for re-laying and the other 
for adverse signals—the run from St. Pancras to Leicester 
was done with ease nearly two minutes under booked 
time, and an earlier arrival at Leicester could have been 
accomplished had this been desired. As it was, we 
arrived 14 min. before time. The work was very 
steady and uniform throughout. In illustration of this 
I may note that Bedford was passed just 6 sec. under 
the booked passing time. No. 206, 7ft. coupled, cylinders 
19in. by 26in., one of the “ 1667 ” class, the first of which 
came out in 1884, took charge at Leicester, and notwith- 
standing a severe side gale, with heavy rain and a bad slack 
for re-laying, ran the load of 170 tons to the Manchester 
stop in 109 min. 12 sec., arriving 4 min. early. A rate 
of 40 miles an hour was maintained most of the way up 
the Peak Forest bank of 1 in 90, only dropping just near 
the summit to 31 miles an hour. The speed over the 
new length of line vid Cheadle Heath was very high, but 
the running most creditably steady throughout. 

In the opposite direction, two performances by the 
4.15 p.m. train from Manchester were specially interest- 
ing. In each case the load amounted to 170 tons behind 
the tender, and the engine was No. 1659, of the same 
class as No. 1662. In one case no fewer than four: bad 
signal slacks were experienced, as well as a dead stop 
14 min. in duration; but, nevertheless, the run was 
accomplished 89 sec. under booked time. Onward from 
Leicester, No. 2603, 7ft. 9in. single-wheeler of the same 
class as No. 2604, hauled the train, and exactly kept the 
booked time to St. Pancras, in spite of signal delays, six in 
number, amounting in all to 8 min.; the minimum speed 
up the Irchester bank of 1 in 120 was 34 miles an hour. 
The hindrances by adverse signals were due to the 
Scotch express, already mentioned, being just in front of 
our train all the way from Trent, where it got before 
us. In the other instance, despite a re-laying slack and 
the heavy side gale with rain, No. 1659 ran the train of 
170 tons from Manchester to Leicester in the fast time 
of 108 min. 50 sec., or 107 minutes net. No lower rate 
than 30 miles an hour was reached up the 10 miles of 
1 in 90 continuously, although the side wind was parti- 
cularly severe in the Derbyshire nills. In this case the 
down-hill speed was higher than usual. Approaching 
Trent Junction, we had something like a race with the 
Scotch express, which was coming out of Trent Station, 
but, fortunately, we got first to the junction, and so into 
Leicester. From Leicester we had No. 1859—one of the 
“25” class, 7ft. 4in. single-wheelers, cylinders 18in. by 
26in.—and an exceedingly smart run was made, although 
not the best which I have recorded with those singularly 
efficient, albeit relatively small, engines. Bedford 
(493 miles) was passed in 52 min. 17 sec., and the run 
thence to St. Pancras was accomplished in 55 min. 
41 sec., notwithstanding a slack at Finchley. The full 
time from Leicester was 106 min. 58 sec. There was a 
re-laying slack at Kettering, so the net time, allowing 
also for the Finchley check, may be set down as 104 
minutes. St. Pancras was reached well in front of 
booked time, in order not to block the Scotch express, 
which was due five minutes in front. The inclusive 
time from Manchester to St. Pancras on this occasion 
was 3h. 41 min. 59 sec. These illustrations will suffi- 
ciently show how easily and efficiently the Midland works 
its accelerated services, although mostly using engines 
from twenty to twenty-five years old. 








SocieTY OF ELECTRO-CHEMISTS AND METALLURGISTS.—The new 
society of electro-chemists was successfully inaugurated on January 
28th, at the general meeting held at St. Ermin’s Hotel. Aftera few 
introductory remarks had been made by Mr. James Swinburne, 
President Inst. E.E., the formal motion that the society be formed 
was moved by Mr. Joseph Swan, F.R.S., and seconded by Mr. 
Alexatder Siemens. It was stated that similar organisations for 
the promotion of electro-chemical science and practice had been in 
existence for a corsiderable time, bcth in Germany and the United 
States. The seriousness of adding to the already very great 
number of existing scientific societies had been keenly felt by the 
Provisional Committee, but up to the present, at any rate, owing 
to the peculiar nature of the scienc<s of electro-chemistry and electro- 
metallurgy, no satisfactory modus vivendi had been arrived at for 
affiliatiou with an existing organisation. The following Council wa: 
unanimously elected :—President: J. W. Swan, F.R.S.; vice- 

residents: Professor A. Cram-Brown, M.D., D.Sc., F.R.S.; Lord 
<elvin, F.R.S.,G.C.V.0.; Sir OliverT. Lodge, D.Sc., F.R.S.; Ludwig 
Mond, Ph.D., F.R.S.; Lord Rayleigh, D.C.L., F.R.S.; Alexander 
Siemens, M. Inst. C.E.; J. Swinburne, President I.E.E., M. Inst. C.k. 
Council: George Beilby ; Bertram Blount ; A. G. Charleton, Presi- 
dent I.M.M.; W. R. Cooper, M.A., B.Sc.; Sherard Cowper-Coles ; 
F. G. Donnan, M.A., Ph.D.; Professor A. K. Huntington; R. A. 
Lehfeldt, D.Se.; F. Mollwo Perkio, Ph.D.; W.S. Squire, Ph.D.; 
QO. J. Steinhart, Ph.D. Intending members are requested to send 
theirnames to the hon. sec., Mr. F.S, Spiers, 82, Victoria-street,S.W, 
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20-H.P. HUMBER MOTOR CARRIAGE 




















THE CRYSTAL PALACE MOTOR CAR SHOW. 
No. II.* 


Horizontat slow-speed petrol engines form the propel- 
ng mechanism*® ofja group of carriages exhibited by 


Fig. f 


effected by a rotary pump. In motors exceeding 8 horse- 
power four cylinders are employed. Each of the two 
crank shafts is provided with two tly-wheels, placed one on 
either side of the crank bearings, thus ensuring an equal 














Fig. 2—CHASSIS OF HUMBER CAR 


James and Brown, Limited, King-street, Hammersmith. 
The 9 horse-power cars have two cylinders, and the 
18 horse-power cars four cylinders. All the working 


parts are enclosed, and the fly-wheel is on the centre line | 
The cranks are in line, a large buffoline 


of the vehicle. 
gear wheel on the crank shaft meshing with a wheel on 
the sleeve of a clutch on the countershaft. This shaft 
runs through two gear boxes, and drives by means of 
toothed wheels a second parallel shaft, from which 


sprocket wheels and chains transmit motion to the road | 


wheels. It will thus be seen that neither bevel, worm, 
or screw gearing is employed. The normal speed of the 
engines is about 500 revolutions. The induction valves 
act automatically, and the speed is regulated by throttle 
governors or by hand. The induction valves can be easily 
got at by simply unscrewing two wing nuts and raising 
the induction pipe, but this involves breaking the joint. 
All the gear wheels have wide faces, and ring lubrication 
is adopted on the gear and countershafts. In the con- 
struction of the clutch nothing but metal is used. As 
might be expected, when the car is standing and the 
engines are in motion there is a to-and-fro tendency of 
the body, owing to the impulses caused by the explosions 
occurring together and in the same direction; but when 
the car is moving, the whole of these shocks are absorbed, 
and the running is as sweet as can be desired. The 
engines are well built, and the carriage roomy and 
comfortable. 

The Bardon cars shown by the Auto Carriage Company, 
Limited, 15, Newman-street, W., also employ horizontal 
engines. The motor is placed in front, across the frame, 
and consists—in cars not exceeding 8 horse-power—of 
two working cylinders, placed end to end, with an 
explosion chamber common to both. The cylinders and 


distribution of weight on these bearings. Having one 
explosion chamber common to two cylinders, only one 


number of parts requiring attention and simplifying the 
mechanism generally. The induction valves are 
mechanically operated, and the governor acting directly 
upon the throttle valve fitted to the carburetter controls 
the supply of the mixture to the motor. In consequence 
of this arrangement, combined with an equal balance of 
the moving parts, the speed of the motor can be varied 
between a wide range. The power of the engines is 
transmitted to the rear road wheels by means of toothed 
gearing and chains. 

The only carriage in the show driven by a combinaticn 
of an internal combustion engine and electric motors wes 
that on the stand of the City and Suburban Electric (ar- 
riage Company, Niagara, Westminster. In this case a 
6 horse-power vertical petrol engine mounted under a 
bonnet at the front of the car drives a Brush Company s 
dynamo, giving about 30 ampéres at 120 volts. This 
dynamo charges batteries, which in turn drive the electric 
motors geared on the back axle. Three forward speecs 
can be obtained by different groupings of the cells, or if 
necessary the car can be run direct off the dyname. 
Again, by charging the batteries while the carriage is 
stationary, these alone are efficient, we are informed, fcr 
a run of about30 miles. On the other hand, to start the 
petro] engine the dynamo can be run as a motor off the 
batteries. The system altogether is very accon- 
modating, and, it is claimed, gives a mechanical efficien y 
of something like 70 per cent., which is far superior to 
most of the carriages relying solely on the petrol motor. 
The carriage shown appears very heavy—being near!) 
two tons—for a 6 horse-power engine, but we arc 
informed it has travelled 750 miles over give-and-take 
roads. Purely electrically-driven carriages are shown by 
this and other firms, but do not call for any special 
notice here. Among other exhibitors of petrol cars are 
the Wolseley Tool and Motor Car Company, Limited, 


Fig. 3—STRAKER STEAM WAGON WITH BODY REMOVED 


induction valve, one exhaust valve, and one sparking plug | Birmingham, one of the most attractive stands in the 


valve chamber are water jacketed, circulation being 
mien soe ~ | are required for each pair of cylinders, thus redueing the | show; 8. F. Edge, Limited, with the well-known Napier 





* No. I. appeared February 6th, a 











1903 


Fen. 13, 


PHE ENGINEER 


161 








—_—_— 


cars, including the racing vehicle with which Mr. Edge 
won the Gordon Bennett Cup; Alldays and Onions, 
Limited, Birmingham, with neat little voiturettes; the 
New Orleans Motor Company, Limited, Twickenham, 
with 14horse-power four-cylinder and 9 horse-power two- 
cylinder cars; the Star Engineering Company, W olver- 
hampton ; Mann and Overton's, Limited, Mortimer-street, 





W.. with the French Georges Richard carriages and a | 


20 horse-power Mercedes Simplex, which has a four- 
cylinder engine and honeycomb radiator; Hewetson’s, 
Limited, with the improved Benz carriages; the 
Simms Manufacturing Company, Limited, Bermondsey, 





Fig. 4—Spring Suspension on Front Axle of Straker’s Wagon 


with water-cooled motors up to 24 horse - pawer; 
Milnes: Daimler, Limited, Dalderton-street, W.; Humber, 
Limited, Beeston, Notts; and the Anglo-American Motor 
Car Company, Limited, Queen Victoria-street, London. 
This company shows, amongst other exhibits, a section 
of the motor of the Oldsmobile car. We note that an 
important alteration has been made in the construction 
of this motor. Instead of the petrol spirit being drawn 
into the carburetter by suction caused in the enclosed 
crank chamber by the motor piston, it is now caused to 
flow by gravity. An in- 
creased lift is also given 
to the mechanically- 
operated valves by 
enlarged cams. This com- 
pany also shows a Winton 
20 horse-power tonneau 
touring car, which is not 
without reputation in 
America. 


It would appear that 
the Panhard firm is not 
the only one which is 
giving attention to the 
production of the much- 
desired automatic carbu- 
retter, whereby mechani- 
cally-operated induction 
valves are rendered un- 
necessary. The Germain 
cars, which are shown 
by the British Germain 
Motor Car Company, 
Limited, Hanover-square, 
London, will in future 
have a special device of 
this kind. It depend: 
more or less on the move- 
ment of a spring-sup- 
ported piston, which 
allows of an additional 
supply of air when the 
speed of the motor 








type, and from thence again a shaft with universal joints 
runs to the differential gear on the rear axle. The gear 
case is carried on a tubular frame below the main frame, 
| and can be readily removed by simply unscrewing four nuts. 
| The change speed gear wheels are made of case-hardened 
| steel, and give four speeds forward and one reverse. The 
| universal joints between the engine and gear box can be 
removed with a minimum of trouble. One lever actuates 
the change speeds and reverse. An extra lever is pro- 
vided to throw out the reverse when not required. Two 
| small levers are fitted inside the steering wheel to control 
| the ignition and throttle valve, with the addition of a 
small lever for adjusting the supply of air to the 
carburetter. ‘The front axle of the 20 horse-power car 
has a transverse plate spring, and the rear axle is carried 
| in a torque box, which allows of easy motion over uneven 
roads. The workmanship throughout is quite up to the 
standard of the cycle work of this firm. 


The exhibits of the Wolseley Tool and Motor Company, 


Limited, Birmingham, included several interesting 
features. A car of recent design is a 10 horse-power 
| landaulette.” The motor is of this firm’s standard 


| type, having two cylinders 44in. bore by 5in. stroke, 
| developing 10- brake horse-power ‘at 750 revolutions per 
| minute. The power is transmitted from the motor to 
| the gear box by a Renolds silent chain, and from the 
| sprockets on the differential shaft to the driving wheels 
roller chains are used. The speed changes, of which 
there are four and one reverse, are all brought into action 
by one lever. Electric ignition is provided, and the 
engine can be regulated by means of a throttle valve 
| operated by a lever on the steering pillar, while an 
| auxiliary throttle is worked by a brake pedal. There is a 
double-acting band brake on the differential shaft, 
operated by a pedal, and rim brakes on the driving 
wheels, operated by a hand lever. The intermediate and 
differential shafts and wheel hubs all have ball bearings. 
The Wolseley Company also showed a highly compact 
electric lighting set, consisting of a 4 horse-power 
horizontal petrol motor, driving a small dynamo, and 
with all accessories mounted on one base-plate: It is 
suitable for country-house installations, and will generate 
sufficient current for 32 16-candle power lamps. The 
normal speed of the engine is 1000 revolutions per 








becomes above nor- 
mal, Another light 
petrol car, called 
the Northern, very 
much on the lines of the Oldsmobile, is being intro- 
duced into this country from America by Joseph Cock- 
shoot and Co.,, Limited, Manchester. The motor is of 
the horizontal four-cycle type, developing 5 horse-power, 
and is compactly mounted on the side springs within the 
body. All parts of the motor are oiled from one cup of 
the sight-feed pattern. This oil cup is placed under the 


seat board and arranged to lubricate the entire motor . 


The oil travels to the piston, which automatically passes 
it to the connecting-rod bearings, thence dropping into the 
crank case it is splashed into projecting cups and fed to 
the smaller bearings of the valve shaft. The power is 
transmitted direct to the rear axle by means of a chain, 
The transmission gear is constructed for two speeds for- 
ward and one reverse, and is on the motor shaft. The 
slow speed forward is effected through four bronze 
pinions, and these are set in motion only in starting, 
climbing hills, and reversing, but for ordinary running the 
gearing is locked fast to the motor shaft. The simple 
movement forward and backward of the controlling lever 
at the right side of the seat governs every action of the 
transmission gear. 

No more attractive display was made than on the 
stand of the Humber Company, Beeston. This firm 
builds two sizes of carriage, 12 and 20 horse-power, the 
motors indicating 14 and 25 horse-power on the brake. 
The illustrations—Figs. 1 and 2—represent the 20 horse- 
power car. The frame is built up of steel tubing, and 
though light in appearance, will be found to combine 
rigidity in all directions. The engine has four vertical 
cylinders, 4}in. bore by 53in. stroke, both the induction 
and exhaust valves being mechanically operated. 
cylinders are cast in pairs, with ample water space 
covered by an aluminium plate. 
and clutch convey power to the gear box of the Panhard 
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STEAM WAGON 


Fig. 5—ELLIS’ 


minute, and the consumption of petrol is said to be 0°5 
gallon per hour with full load. The engine is water- 
jacketed, and has two fly-wheels. 

In the heavy vehicle section, steam wagons were 
exhibited by the Thornycroft Steam Wagon Company, 
the Straker Steam Vehicle Company, Limited, and 
Jesse Ellis and Co., Limited. It is significant of 
the universal use to which motor wagons are being put 
that all these builders showed lorries built to colomal 
orders. The chief features of the Thornycroft wagons 
will be fresh in the minds of our readers. The engine 
and boiler in the van shown are larger than usual; the 
engine is boxed in, and instead of wood being used in the 
wheels, steel has been employed. The 7-ton wagon 
shown by the Straker Co. was built for Capetown. It 
has compound engines capable of giving 55 brake horse- 
power, easily accessible, with cylinders 4in. and Tin. 
diameter by Qin. stroke, piston valves, and a new re- 
versing gear. The platform area is 14ft. by 6ft., and 180 
gallons of water can be carried. The boiler is of the water- 
tube type, using coke as fuel, and has a total heating sur- 
face of 77 square feet and 3°3 square feet of grate area. 
The driving wheels are 3ft. 10in. diameter, with tires 12in. 
wide, and the steering wheels are 3ft. diameter, with Tin. 
tires. All the timber work is of teak. The total length 
of the wagon is 21ft. 6in. over all, and the wheel base 
is 11ft. 6in. The driving wheels of the Straker vehicles 
are fitted with an ingenious locking gear on the end of 
the back axle. It is constructed so that a strong pin can 
be instantaneously inserted for connecting up both 
wheels when required. The weight of the forward end 
of the vehicle is taken on a spring cradle—shown in 
Fig. 4—through an anti-friction bearing. The axle 
being mounted in a central pivot, a three-point support to 
' the frame is obtained, which relieves it from any undue 





twisting stresses, whilst the ball bearing secures ease in 
steering. 

The steam wagon—Fig. 5—-shown by Jesse Ellis and 
Co., Limited, Maidstone, has been built for service in India. 
It is constructed on this firm’s standard lines with hori- 
zontal compound engine, and fire-tube boiler with large 
heating surface, working at 200 lb. per square inch. The 
gearing is designed for two speeds, three and five miles 
per hour. The engine and boiler are mounted on an 
expansion frame connected with tke front and rear axles. 
This frame is designed to take any kind of body, accord- 
ing to the purpose to which it is put. The working parts 
of this wagon are easy of access, and traction engine 
experience has been utilised to good purpose in the con- 
struction of the wheels. One of these wagons has been 
sent out to Egypt, and, we understand, has been very 
severely tested in and around Cairo, where the roads and 
conditions of working leave much to be desired. 








THE AMERICAN INTERNATIONAL EXHIBI- 
TION OF 1904. 
(By cur Special Commissioner.) 
No. I. 

Tue next great International Exhibition will-be that held 
in the city of St. Louis, U.8.A., in 1904, the purpose of 
which is to celebrate the centenary of what is‘known as 
the Louisiana Purchase, by which the United States 
Government acquired possession of the Freneh territory 
in North America. Towards the close of the eighteenth 
century France owned a vast tract of land in North 
America, bounded on the east by the Mississippi River, 
and cxtending from the Gulf. of Mexico—at the delta of 
the Mississippi—northward to the British Possessions. 
The western boundary was largely indeterminate. This 
ownership was the result of the discovery and exploration 
of the Mississippi River by De Soto, whose name, with 
those of La Salle, Joliet, Marquette,.Pontchartrain, 
Iberville, and Bienville, the explorers, remainas geographi- 
cal names in this region. This territory was named 
Louisiana in 1699, in honour of Louis XIV,, and in 1781 
it was constituted a royal province. Its area was about 
1,170,000 square miles. In 1717, sovereign rights over 
this territory were granted by the Duke of Orleans—the 
Regent for Louis XV.—to the Mississippi- Company, 
organised by John Law, and colonisation was to be 
carried on upon a great scale. The collapse of the 
‘* Mississippi bubble,” and Law’s-royal banking scheme, 
prevented any of the proposed development. 

By the Treaty of Paris in 1763, France ceded to Great 
Britain all her territory east of the Mississippi River, 
with the exception of New Orleans and the surrounding 
district. On the same day, by a secret treaty, France 
ceded to Spain all the rest of her territory in North 
America. In 1800, by another secret treaty made by 
Napoleon, all this territory was restored by Spain to 
France; but on April 30th, 1803, Napoleon sold the 
province to the United States Government for £3,000,000, 
the negotiations being conducted with President Jefferson. 
The extent and position of this territory is shown in the 
accompanying map, and it will be seen that the 
one huge province has since been gradually divided up 
into the following fourteen States :—Louisiana, Arkansar, 
Indian Territory, Oklahoma, Missouri, Kansas, Colorado, 
Iowa, Minnesota, Nebraska, Souta Dakota, North Dakota, 
Wyoming, and Montana. The foregoing historical résumé 
will suffice to show the importance of the event whose 
centenary is to be marked by a great Exhibition, which 
will be even larger and more comprehensive than the 
splendid Exhibition at Chicago in 1893. 

In 1899 it was decided to hold an International 
Exhibition in the city of St. Louis in 1903, to celebrate 
the centenary of the ‘‘ Purchase,” the date of opening to 
be the historic April 30th, the day on which the treaty 
was signed. Owing to many delays in getting the pre- 
liminaries under way, however, it was decided in 1902 to 
postpone the actual holding of the Exposition until 1904, 
but there will be formal dedicatory ceremonies on 
April 30th, 1903. The United States Government 
appropriated £1,000,000, and the city of St. Louis appro- 
priated £2,000,000, one-half of the latter sum being raised 
by an issue of municipal bonds. The appropriation of 
the Government has since been increased to £1,312,000, 
including £90,000 for the Government building, £170,000 
for Government exhibits, and £50,000 for special exhibits 
representing the Philippine Islands, Hawaii, Alaska, and 
Porto Rico. The State of Missouri, in which St. Louis is 
situated, has appropriated £200,000, and a large majority 
of the other individual States have made appropriations 
for special buildings and exhibits. Numerous foreign 
countries have already signified their intention of being 
represented. 

The affairs of the Exhibition are in the hands of a com- 
pany composed of representative men. The President is 
David R. Francis, ex-Governor of Missouri. A number 
of Commissioners are now visiting foreign countries, and 
there are three resident representatives in Europe :— 
George F. Parker, in London; Palmer L. Bowen, in 
Paris; and Joseph H. Brucker, in Berlin. The principal 
officers are as follows:—Director of Works, Isaac 8. 
Taylor; Chief Engineer, R. H. Phillips; Electrical and 
Mechanical Engineer, Henry Rustin; Engineer of Build- 
ings, Phillip Markman; Landscape Engineer, G. E. 
Kessler; Chief of Design, E. L. Masqueray ; Manager of 
Transportation, G. Ristine. The Director of Exhibits is 
F. J. V. Skiff, and the heads of the departments of 
exhibits are as follows :— Machinery, T. M. Moore; elec- 
tricity, W. E. Goldsborough ; mining and metallurgy, 
David T. Day, M.E.; liberal arts, including engineering 
and transportation, J. A. Ockerson, C.E.; education, H. 
J. Rogers; agriculture, F. W. Taylor; manufactures, M. 
H. Hulbert; fine arts, H. C. Ives. 

The city of St. Louis, selected as the p!ace for holding 
the Exhibition, is in the State of Missouri, and is situated 
on the west bank of the Mississippi River, about 20 
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miles south of the mouth of the Missouri River. 
greatest commercial city within the territory of the “ Pur- 
chase,” having a population of about 600,000, and being 


the fourth city in the United States in respect to popula- | 
It is also the fourth manufacturing city of the | 
world, and has 8000 factories of the most varied kinds. | 
The city has an area of 62} square miles, and 20 miles | 


tion. 


of river frontage, while twenty-four railways enter the 
city. St. Louis occupies a central position in the country, 
being about 1100 miles by rail from New York, 2400 miles 
from San Francisco, 706 miles from New Orleans, 
290 miles from Chicago, and 600 miles from St. Paul. In 
a later article some description of the city will be given. 
The site selected is Forest Park, a tract of land of some 
1370 acres in extent, about four miles from the business 
district of the city. About half of the park has been 
granted by the city for the use of the Exhibition, and this 
area has been supplemented by the lease of private lands 
adjoining, which brings the total up to about 1200 acres. 
A considerable portion of the site is irregular ground, at 
an elevation of 40ft. to 65ft. above the main level, and 
broken by deep ravines. This part is also well wooded, 
forming a beautiful natural park. The lands leased include 
the extensive .grounds and new stone buildings for 


Washington University, which now occupies old buildings | 


in the centre of the city. The park and Exhibition site are 
situated in a handsome residence district, not closely built 
up. In consequence of the irregular character of the 
topography of the site, a great amount of earthwork has 
been necessary to adapt the natural conditions to the 
requirements for the general plan of the Exposition. The 
river Des Peres—a small stream—has also been diverted 
from its winding course to a direct covered channel 
50ft. wide and 16ft. deep, forming a main drainage 
channel of rainfall. 

The main buildings will be twelve in number, and eight 
of these form the main group, being situated on a level 
stretch of ground. - Directly behind this plateau rises a 
steep slope some 60ft. high, beyond which is the 
elevated and broken ground already referred to. In 
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THE PROVINCE OF LOUISIANIA 


adopting the general plan, this hill—crescent shaped 
in plan—was made a distinctive feature. The slopes 
will be trimmed and covered with grass, and the summit 
is to be covered with a crescent-shaped colonnade, 
termed the Terrace of States, decorated by sculpture 
symbolical of the fourteen States of the Union, which 
have been formed out of the old “ Purchase ” territory. 
In part of the centre of this colonnade will be a great 
Festival Hall, or Concert Hall, while at the east end will 
be a pavilion. Curved walks, with steps, lead from the 
lower level to the ends of the colonnade, from whose 
elevated position there will be beautiful views of the 
central part of the Exhibition on the ground below. From 
the Festival Hall and the pavilions will flow three great 
cascades, with a total fall of nearly 100ft. from the outlet 
to the Grand Basin at the foot of the hill. 

This centre-piece, so to speak, formed by the cascades, 
the colonnade, the turf slopes, the grand basin, and the 
buildings fronting upon it, will be one of the principal 
spectacular features of the Exposition. From the Grand 
Basin, which is 600ft. wide, radiate three main avenues, 
connected by other avenues, as shown on the map given 
herewith. The arrangement is such that the four central 
avenues of the main group of eight will be of irregular 
form. Lagoons or waterways, 175ft. and 250ft. wide, 
traverse the main avenues, as shown. 

The main group of buildings will comprise the machinery, 
transportation, electricity, varied industries, education, 
and social science, manufactures, mining, and metal- 
lurgy, and Liberal Arts, eight in all. Beyond these to 
the east, and at an elevation above them, will be the 
United States Government Building, with a special build- 
ing for the fisheries exhibit. Behind the crescent- 
shaped colonnade will be the Fine Arts Building, com- 
prising a central permanent portion and two temporary 
wings, all of which will be of fire-proof construction. On 
the other side, to the west, and also at a higher elevation, 
are the Agriculture Building and the Horticulture 
Building. Most of these structures are in various 
stages of progress. The dimensions and estimated cost 
of the main building are given below :— 
Size. 


525 x 
. §25 x 
525 x 
525 x 1 
525 x 
525 x 
x 
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Buildings. Cast. 
Machinery ... 
Transportation ... 
Electricity... ... 
Varied Industries ... ... .. 
Education and Social Economy 
Manufactures ... ... ... 
Mining and Metallurgy ... 
Liheral Arts ven ion 


144,000 
85,00 
000 


96,000 
140,000 
100,000 

70,000 


525 
525 


Itis the | 


The shaded portion is the old French 
“Province of Louisiana.” 


Buildings. 
United States Government ... 
OE aS ee. a 
Agriculture 500 x 1600 
Horticulture See! 40,000 
The buildings at the north-west corner of the plan are 
the new permanent buildings of Washington University, 
St. Louis, which have been leased by the Exhibition com- 
pany for two years. Some of these are not yet completed, 
| but all will be finished during 1903. The administration 
building is now occupied entirely by the company’s 
officers and the engineering, architectural and publication 
departments. Behind this is the library, which will be 
utilised as the Hall of Congresses to accommodate the 
numerous scientific and other conventions and meetings 
which will be held during the period of the Exhibition. 
These buildings are of pink granite, and of very hand- 
some appearance. The administration building cost 
£50,000, and the whole group will cost £150,000. 











| 
| MOTOR CAR DEVELOPMENTS IN FRANCE. 
| No. IV.* 
| THE rapid progress of automobilism on the Continent 
| is largely due to causes that, for the moment, do not 
| have the same importance in this country, whatever 
| influence they may exert in the future, when British 
| manufacturers may be induced to follow up the new 
| line of development now being marked out in France 
and elsewhere. On this side of the Channel the special 
merit of the motor vehicle is that it is destined to 
| provide a quicker and more economical means of trans- 
port on the common roads, at the same time that it will 
|open up a profitable new branch of the engineering 
industry. If the manufacture of automobiles has in- 
creased so rapidly in the past it is because makers 
have been particularly favoured in finding a class of 
buyers_to whom economy is only a secondary con- 
sideration. As the pro- 
duction of cars augments 
and firms are able to turn 
out reliable vehicles at a 
lower cost, they will cater 
for an enormously larger 
body of customers, who em 
ploy them as much for busi- 
ness as for pleasure, and the 
true test of the automobile 
will be seen in the extent to 
which it meets the needs fo 
such buyers as regards trust- 
worthiness and economy. 
As soon as these require- 
ments are fulfilled the pro- 
blem of a satisfactory in- 
dustrial car will be solved, 
since economy is here again 
the leading factor, and the 
industry will then have 
really settled down on a 
thoroughly stable basis. 
The evolution of types 
of cars which will satisfy 
the needs of all classes 
of users is regarded here 
as the final achievement of the automobile industry. 
On the Continent the influence of the motor vehicle is 
carried still further. In France and other countries it 
has come to be looked upon as an indispensable feature 
in the prosperity of agriculture, which for many years has 
been languishing under the effects of over-production and 
low prices, and when the suppression of the sugar 
bounties struck the last blow at the beet-growing industry 
| the Government and the agricultural societies turned 
| their attention to other outlets for their produce that 
would alone save the industry from utter ruin. Thus it 
comes about that a strong and irresistible movement is 
| taking place on the Continent in favour of replacing 
imported petroleum by home-grown alcohol; and when 
it is remembered that during 1902 France imported crude 
petroleum to the value of 34,876,000f.—practically all of 
it refined in France—and refined and rectified petroleum 
| to the value of 11,381,000f., it is easy to imagine what a 
great relief it would be to agriculturists if this money 
| were to find its way into their own pockets. The 
| Government has been making strenuous efforts to over- 
| come the difficulties that stand in the way of the success- 
| ful and economical utilisation of alcohol for industrial 
| purposes. The trials of fixed motors and automobiles 
| organised in 1901 by the Minister of Agriculture were 
| followed by the race of alcohol motor vehicles in March 
| last year, as well as by trials, shows and conferences that 
| were held subsequently. Another conference is to take 
| place in March next. At the same time the substitution 
| of alcohol has been encouraged by authorising races in 
| which some prominence is given to this spirit, and thus 
the sport has received a patronage which it could not 
have obtained if it were not for this desire to see the 
general employment of alcohol. The automobile and 
alcohol have become so closely associated that the 
development of the one, under certain conditions which 
we shall explain further on, depends very largely upon 
the successful utilisation of the other. 
The agriculturist is able to offer the user of internal 
combustion engines as much alcohol as he needs; but 
when the engineer comes to look into the matter he 
| discovers all sorts of difficulties—difficulties, too, that for 

a time seemed to be almost insuperable. These may be 
| roughly divided into two classes, the one fiscal and the 
| other chemical. The question of cost depends upon the 
| State, which derives a considerable proportion of its 
| revenue from the excise duties on the spirit, and if the 

chemical difficulties can be overcome it is possible thatthe 
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State may find a means of relieving alcohol of these 
heavy fiscal burdens, and allowing it to be sold at a 
price enabling the spirit to compete with petrol. As 
the consumption of pure alcohol in ordinary motors js 
roughly about 20 per cent. more than petroleum spirit 
the price must be reduced in proportion; but for the 
moment pure alcohol is very rarely used, preference 
being given almost entirely to a mixture of equal parts 
of alcohol and benzol. The proportion of air and spirit 
to produce a good mixture is 1 to 42 for pure alcohol 
and from 1 to 10 and 25, according to the amount of 
carburant in the spirit. The necessity of carburetting 
alcohol was one of the first disappointments to the advo. 
cates of the new spirit, since it meant a reduction of 
possible consumption by one-half, and thus in all the 
motor trials special points have been awarded to cow. 
petitors using the pure spirit, though this has rarely 
enabled them to show up favourably with makers using 
carburetted alcohol. The difference in consumption in 
fixed motors will be seen in the following figures, which 
give results based upon the last Paris trials. In engines 
of from 1 to 5 horse-power the consumption of pure 
denatured alcohol was 720 grammes per indicated horse. 
power per hour; alcohol carburetted with 25 per cent, 
of benzol, 620 grammes; and alcohol carburetted with 
50 per cent. of benzo], 530 grammes. Spirit containing 
more than 50 per cent. of carburetting ingredient is not 
allowed in the official trials. In engines of 6 to 16 horse. 
power the consumptions were:—Pure alcohol, 590 
grammes; alcohol with 25 per cent. of benzol, 510 
grammes; and 50 per cent. alcohol, 430 grammes. Some 
of the motors did very much better, and the special 
design of the carburetters and engines greatly assisted 
an understanding of the characteristics of alcohol as a 
fuel. 

The objections at first raised against alcohol were the 
troubles arising from the presence of green malachite, or 
other denaturing ingredients, and water in the proportion 
of 10 per cent., the former proving a great drawback 
through the burning of non-volatile matter on the valves. 
The State has made some concession in the way of 
reducing the quantity of denaturing substance, and a 
large prize is still outstanding for the invention of an 
ingredient which will overcome the drawbacks to the use 
of pure alcohol in motors. The replacing of green 
malachite with a smaller quantity of methylene, and a 
more careful preparation of the spirit for motors, have 
greatly minimised these inconveniences, while the use of 
carburetted alcohol does not seem to cause any serious 
trouble at all beyond the occasional cleaning of the valves. 
The presence of water was also held to be an insuperable 
objection to the employment of alcohol, on the ground 
that it caused an oxidation of the cylinders; but in actual 
practice this is overcome by introducing the spirit at a 
certain temperature, and one authority of the alcohol 
question—M. Gustave Chauveau—even expounded a 
somewhat paradoxical theory of alcohol combustion at 
the congress held in Paris during December, when he 
claimed that the presence of water gave an advantage to 
alcohol which actually made it superior to petrol asa 
fuel for internal combustion engines. Briefly stated, 
M. Chauveau calls the alcohol engine a “cold running ” 
motor as opposed to the “hot” petrol engine, and this 
cold régime, he asserts, gives it a high efficiency. Ex. 
periments he has carried out show that, while alcohol 
gas is compressed at a lower temperature than petrol 
on account of the presence of water, there is also 
the same difference in the temperature of the 
exhaust, so that the heat absorbed in work is the 
same in both cases. He holds that this low temperature 
opens up great possibilities in the way of high compres- 
sions, since the cooling effects of the water allow of 
the gas being compressed much more than petrol without 
danger of self-ignition, and it is of course well known 
that the higher the compression the more complete is 
the combustion, and, consequently, the greater the 
efficiency. It ison this account that M. Chauveau 
claims for the properly designed alcohol engine, that is 
to say, one using the characteristics of the spirit to the 
best advantage, a superiority over the petrol motor. The 
presence of this aforetime much maligned water is also 
explanatory of many other peculiar features in alcohol 
which have enabled makers to see their way to the 
designing of a suitable engine. It is clear that at the 
moment of combustion the water is flashed into steam. 
The injection of water has long been applied experi- 
mentally to petrol engines, and while in the Banki 
engine water is sprayed into the charge to allow of a 
high compression, some makers of automcbile motors 
have tried to cool their engines by introducing water 
with the charge, but the results obtained have been 
rather conflicting, on account, probably, of the unsuitable 
designs of automobile motors. The experiments with 
alcohol have shown that the flashing of water into steam 
gives an expansive character to the gas, and proof of 
this was forthcoming when it was found that alcoho! 
gave the best results in engines with a long piston 
stroke, or in which the gases are exploded between two 
pistons. Motors of this type, which previously ran with 
petrol, gave as good, or even better results with alcohol. 
These, by an accident of design, have thus been classed 
as alcohol motors, but whether they represent types to 
be followed in the future remains to be seen. Probably 
the best known among the alcohol motors is the Gobron- 
Brillié, in which there are two vertical cylinders and four 
pistons, the gases being exploded between them. The crank 
shaft is atthe bottom, and the outer cranks are connected 
by rods, with a cross piece carried by the rods of the 
upper pair of pistons. The carburetter is of the positive 
type, consisting of a disc on which are a number of spoon- 
shaped cavities, each containing the exact quantity of 
alcohol for a charge, which are brought to the opening of 
the feed pipe to the mixing chamber by a ratchet gear. 
M. Brillié asserts that a motor of 8 to 10 horse-power 


gives from 1} to 1} horse-power more with alcohol than 


when running with petrol. The consumption of car- 
buretted alcohol is rather higher on account of the neces- 
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sity of carburetting the air with a larger quantity of 
spirit, but this is partly compensated by the slower 
running and higher efliciency at low-piston speeds. M. 
Brillié has calculated the working cost of the heavy lorry 
taking part in the alcohol trials last March, with a tare 
of 34 tons and a load of 54 tons, and including in the 
yearly expenses 20 per cent. of the capital—he estimates 
the cost of transporting a ton akilometre with carburetted 
alcohol at 25 centimes, the cost of the spirit being 35 
centimes the litre. 








LITERATURE. 


On an Inversion of Ideas as to the Structure of the Universe. 
(The Rede Lecture, June 10th, 1902.) By Osborne 
Reynolds, M.A., F.R.S., LL.D., M.I.C.E., Professor of 
Engineering in the Owens College, Manchester. Cam- 
bridge: At the University Press. 1902. 

Rosiyson Crusor found one day a solitary footstep in 
the sand. After some conjecture he gave up the quest 
of how it came there, to the mystification and disappoint- 
inent of his boyish readers. Professor Osborne Reynolds, 
too, has studied the footstep in the sand, and based his 
Inversion of Ideas on the structure of the Universe on 
what he saw there and the conclusions he drew. Every- 
one has noticed how the footstep in dry quick-sand is 
filled up immediately with water; but Professor Osborne 
Reynolds was the first to evolve from this the theory of the 
dilatancy of matter of granular structure. The sand 
particles are packed close; the pressure of the foot 
causes dilation; water is sucked in, and this water is 
expelled again on the surface when the sand resumes its 
normal state of closest arrangement of the particles. 
Theorising on the mechanics of granular substance, 
illustrated in the diagrams, by billiard balls or 
bicycle balls, he gives his imagination a free scientific 
rein and enunciates the cause of Gravitation 
and Light, unattempted since the days of Newton 
til now. The arguments are presented in very 
eloquent Janguage, and the audience at the Rede 
lecture must have dispersed pondering and reflective. 
An exact theory of earth pressure can be constructed if 
the substance held up by a retaining wall is composed of 
individual atoms of cylindrical form, such as canisters, 
pipes, bands, or cylindrical projectiles, stacked regularly, 
or else of spherules, as lead shot, billiard or bicycle balls, 
or spherical shot and shell, piled in regular order, as 
common, formerly, in forts and arsenals. But to preserve 
simplicity of treatment it is necessary to suppose the 
lowest layer of spheres or cylinders to be embedded in 
the ground, otherwise a wedging action takes place, as 
in grain stored in bins, and the thrust on a retaining wall 
may vary in a very capricious manner, as engineers 
know to their cost who have to deal with the problem in 
reality. Specimen diagrams of the earthquake that may 
take place in the re-arrangement of the spherules are 
given by Professor Reynolds in Fig. 5, where the piling 
is shown abnormal, and gearing of the spherules is inter- 
rupted along lines of cleavage. 

The problem of the packing of spheres, or of tke thirsty 
intelligent raven, is given by Pliny, Plutarch, and “lian, 
who calculated the fractional volume on the average of 
the interstices, or air-spacing; and when the packing of 
the spheres is restricted by a box of given dimensions, a 
number of peculiar questions arise, depending on the 
discontinuity at the outside surface, and the restriction 
that a sphere must be treated as an atom. 

The ultimate grains of matter on our author's theory are 
assimilated to hard incompressible spheres. But now 
compress the incompressible, as would be done with a 
bag of lead shot in a hydraulic press, so that the air 
spaces are obliterated, and the lead is as continuous as it 
would be if melted. The gravimetric density, as the 
artillerists call it, is thereby increased in the ratio of 
3 ,/2 to ; and in the ideal state of regularity, every 
sphere is squeezed into arhombic dodecahedron, the poly- 
hedral structure observable in the bee-cell, in the basaltic 
columns of the Giant’s Causeway, and to a certain extent 
in the form of bubbles imprisoned in a bottle. 

The geometrical talent of the bee, held up to the admira- 
tion of the young, is thus shared by inanimate matter; and 
watching bees at work on opposite faces of the slab 
of wax we see the reason why. Crowded as close as 
possible, each bee is surrounded by six others, and thus 
working up the hexagonal primitive structure, while her 
head is working against three others in the opposite face, 
thereby producing the polyhedral angles, which satisfy 
the requirement of maximum economy of wax. The 
mathemathics of the subject receives a full discussion in 
a paper in the Proceedings of the London Mathematical 
Seciety, vol. xvi., 1885, on the “ Ideal Geometrical Form 
of Natural Cell-Structure,” by Mrs. Bryant, D.Sc., but in 
Maeterlinck’s book on the Bee we must not expect to find 
the scientific details pursued very far by the poet-author. 

In the short limits of an hour’s lecture the author is 
restricted to a mere statement of results and conclusions ; 
some of these conclusions are of a very startling and 
original nature, and we await with interest a full scientific 
discussion, addressed to experts, and not edited to suit 
the level of an ephemeral audience. 


H. Porncare. Paris: Carré et 
Naud. 1901. 

Tuis book contains the résume of the lectures delivered 
by the author at the Sorbonne in 1888, 1890, and 1899, 
taken down by his pupils, MM. Blondin and Néculcéa, 
As any adequate description of the 600 pages of closely 
reasoned mathematical treatment would be impossible in 
the limits of space allowed by the Editor, we must be 
content to discuss a brief introduction of ten pages, 
kindly prefixed by the author, in which he explains, with 
his well-known elegance and literary skill, the general 
scope of these lectures. And first he makes a frank 
avowal of the feeling of doubt and repugnance experienced 
by the carefully drilled and logical mind of a French 


Electricité et Optique. 





savant on a first study of Maxwell's Electrical 
Theories—the same sort of sentiment that Shakespeare 
inspires in French littérateurs by his scandalous disre- 
gard of all the conventions and proprieties they have 
learned to revere. Laplace is the sorta French savant 
requires; his ancient theories give complete satisfaction 
to the logical French mind. All the masters it reveres, 
from Laplace to Cauchy, have proceeded in the same 
manner. Starting from hypotheses enumerated with preci- 
sion, anda minimum of experimental axiom, solving the 
universe by the attraction of a pair of free points, they 
have deduced the results with mathematical precision, 
ard if the facts do not agree, so much the worse for the 
facts. The Mécanique céleste was held up as the ideal, 
Newton’s “ Principia” participating of the same faults as 
Shakespeare’s play, and the French writer on physics or 
electricity proceeded on the same lines as the Mécanique 
céleste, and started with the attraction of two points. 
But the Mécanique céleste is now as dead as a door nail, 
and so is all the physics based on its traditions. In this 
school of electricity you only had to endow two points 
with attractive qualities, variable at will, and there was 
no further need to lift the eye off the pages of intermin- 
able mathematical analysis. How does this strike the 
modern electrical engineer? 

With him Maxwell becomes yearly a greater name 
that will obscure Newton in time. But Maxwell 
offends the mind of the French savant by giving 
away the show. Maxwell says frankly he cannot 
give a mechanical explanation of electricity and mag- 
netism; he can only offer an analogue. The step by 
which the mechanical consideration of the stress in the 
dielectric is made evident he has not been able to make. 
Contrast this with the precise logic of a French writer, 
who would prove to you that light and electricity are due 
to undulations of some ether, and when questioned 
about the ether, would explain that the property of the 
ether is to undulate. Maxwell, too, has written on 
Attraction and the Ether in the “ Encyclopedia Britan- 
nica,” where his agnostic attitude on these unsolved 
questions is very stimulating to a mind which is pleased 
to find that the universe can still present plenty of un- 
solved problems to break the teeth of posterity. 

Various etherial theories receive criticism in these 
lectures—those of Fresnel, Hertz, Zeeman, Helmholtz, 
Lorentz, J. J. Thomson, and especially of Larmor, to 
whom M. Poincaré devotes Part IV. of his work for a 
critical and appreciative examination. 


A Plan or Scheme for the Improvement of the River Thames, 
and for the providing of Dock and Wharf Accommodation 
for the Loading and Unloading of Vessels. With five 
maps. By R.Mgeacer. London: Edward Stanford. 1902. 

A PAMPHLET, with five maps, has recently been issued by 

Mr. Edward Stanford describing a scheme prepared by 

Mr. R. Meager for the improvement of the river Thames, 

and for providing dock and wharf accommodation for the 

loading and unloading of vessels. It appears that this 
scheme, with the plans, were sent to the Board of Trade, 
the London County Council, and the Thames Conservancy 
so long ago as 1893, but were returned to the author by 
those bodies with.the intimation that they had no means 
for undertaking such work. The plans were also sub- 

mitted to the Commission on the Port of London in 1901. 
Mr. Meager states that his object in publishing his 

pamphlet is to awaken the City of London to their com- 

mercial interests, which he considers are “ now drifting 
away through the apathy and indifference of those who 
ought to be up and doing,” and urges that the carrying 
out of such a scheme as he proposes is “of far greater 
importance to the people of England than the Education 

Bill or any other measure before Parliament.” Mr. 

Meager cannot be accused of an excess of modesty in the 

scheme which he outlines in his pamphlet. The first 

part relates to the construction of a cut across the Green- 
wich marshes, and converting Bugsby and Blackwall 

Reaches into a large dock. His estimate for this work 

is £4,111,770, exclusive of land or compensation. The 

second part of the scheme embraces the dredging of the 

Thames from the proposed new cut to Tilbury to a depth 

of 32ft. at low water over a width of 700ft., and below this 

of 36ft. at low water over a width of 1200ft.; the con- 
struction of an embankment, 34 miles in length, across 

Mucking Flats, 100ft. wide at the top and 6ft. above high 

water; a similar embankment, 5} miles in length, 

enclosing the flats between the Chapman Light and 

Shoeburyness; and the dredging of the upper part 

of the river from London Bridge to the proposed 

new cut at Blackwall to a depth of from 18ft. to 26ft. 
at low water over a width of 500ft. The number 
of millions of money it would cost to carry out this part 
of the scheme is not given, but the author remarks that 
when this work is done “much in the direction of 
improving the river Thames will have been effected!” 

This may be conceded without difficulty. 

The scheme for making a cut between Greenwich and 
Woolwich Reaches is one that merits consideration. It 
would do away with one of the sharpest. bends in the 
river and shorten the distance for vessels going above 
Blackwall by two miles, and so be of great benefit to 
navigation. The conversion of the Blackwall and Bugsby 
Reaches into one of the largest floating docks in existence, 
placed within carting distance of the metropolis, with a 
depth of water at the entrance sufficient to take the 
largest merchant ships at low water, would afford the 
accommodation now so urgently required for the rapid 
discharge of the large merchant steamers. The water in 
this dock being fed. by the river Lea, which would dis- 
charge into it, could always be kept at one level without 
pumping. According to the plan given, a series of 
locks, ranging from 200ft. to 800ft. in length on the lower 
side of the cut and from 200ft. to 500ft. on the upper side, 
would give access to the dock, and also to the entrance 
of the Victoria and East and West India Docks and the 
river Lea. For the vehicular traffic it is proposed to 
carry a tunnel under the cut, and make a road joining 





this with the main road on the north side of the river 
Such are the author’s views. We do not express any 
opinion as to the engineering difficulties of the scheme 
or as to the estimate of cost. . 








THE METRIC SYSTEM. 


THE adjourned discussion upon the desirability of the 
compulsory introduction of the metric system of weights and 
measures into Great Britain was concluded at the Institution 
of Electrical Engineers on Thursday last week, February sth, 
The preponderance of opinion was in favour of the abolition 
of the existing method; but unanimity that the metric 
system as it at present exists was the best was by no means 
evident. With one or two notable exceptions, including Sir 
John Wolfe Barry and Colonel Crompton, all the participants 
in the debate were convinced that some change is needed: 
but, as Colonel Crompton remarked, a good deal of irrelevancy 
was indulged in, and it being naturally beyond the province 
of the Institution to pass a resolution of any description, the 
matter ends here. 

Sir John Wolfe Barry, as has already been said, maintained 
that no change whatever was wanted in the present British 
system of weights and measures. Personally, he was averse 
to the metre as a unit, and averse to the decimal system as a 
means of calculation—an opinion in which he stood abso- 
lutely alone throughout the discussion. There was no 
possible doubt that the British system was complicated, but 
this had nothing whatever to do with the question of adopting 
either the decimal or the metrical system. It had been said 
that we should have to come to the metric system because 
the Continent had adopted it; but this only reminded him of 
the old argument that everybody must learn French, because 
if not, it would not be possible to speak with anybody on the 
Continent. But what wasthe result? The English language 
was in far more universal use all over the world. Our object 
should be to get the best system—a statement made by 
almost all the speakers—and he maintained that Great 
Britain, with her colonies and dependencies and the United 
States, would set the tune, and that the rest of the 
world would follow. He held most strongly that the 
division of twelve was far more convenient than any 
division of ten. We spoke a good deal about international 
trade. But how much did we export into all these 
protectionist countries on the Continent? Why did we 
want to cultivate and make it easy for continental nations to 
supply our home market and our colonial markets, when we 
got no reciprocity whatever? Then he asked what was to 
be done with the measure of time. Was the day to be 
divided up into twenty hours instead of twenty-four, and 
what was to be done with all the measurements of latitude 
and longitude? Sir William Preece here remarked that the 
people who brought out the decimal system also brought out 
a ten-day week, but Sir John Wolfe Barry equally ridiculed 
this idea. Sir John throughout his speech followed the same 
reasoning that Sir Frederick Bramwell had done on the 
point of making the metric system compulsory, and con- 
sidered things were quite satisfactory as they were at 
present. 

Among those who advocated a change, but not a complete 
transition to the metric system pure and simple, were Mr. 
Thomas Parker and Professor Johnstone Stoney, whilst Mr. 
Everson Dowson, as representing the Decimal Association, 
was in favour of the alteration at one fell swoop. The points 
of the arguments were these :—Since the time of Napoleon, 
whose opinions had been quoted by Sir Frederick Bramwell, 
our commercial relations with other countries had changed 
enormously, and at present only Great Britain and Russia 
were the recalcitrant nations. Mr. Emerson Dowson admitted 
that no existing system was the best, but the great necessity 
was for one international system of weights and measures for 
all purposes. All scientific men of the present day, he 
affirmed, used the metric system, and he went on to enforce 
upon his audience that no country which had ever adopted 
the metric system had ever had reason to discard it. 

After using the metric system for thirty years, Mr. Thomas 
Parker stated that he had come to the conclusion that the 
units of the system were entirely unsatisfactory, inasmuch as 
they were imperfect. Asa good many of the speakers who 
followed, Mr. Parker found no objection to the metric system, 
but only differed from the dimensions of the units of the 
_— There was only one length permissible, and that was 
the British inch. If the metric system as it stood were 
adopted in Great Britain, it would only be accomplished at 
the cost of a social revolution, and at the expense of millions 
of money. All that was wanted was to legalise the weight of 
a cubic inch of water, permit the use of the inch as a unit of 
the metric system, and the whole matter was simplified. In 
his general views Mr. Parker had several supporters. 

In the Weights and Measures Acts passed in 1897 legalising 
the metric system, was a long table of conversions to tho 
decimal system, which, at Professor Johnstone Stoney’s 
suggestion, were somewhat simplified. This gentleman 
thought it was necessary to make the change so that no 
trade losses would be incurred, and he had therefore 
suggested a system of altering our standards of length and 
weight without altering the relation in which the different 
sub-divisions stood to, one another. He altered them by 
excessively small quantities, which he thought would enable 
them to be brought into simple relation with the metric 
system. If this were adopted, he was firmly convinced that 
it would become possible for work to be begun in a shop 
using the imperial measures and finished in another shop 
where metrical measures were used. Another advocate of 
complete adoption of the present metric system was Sir 
William Preece, who found one of the charms of existence 
was to differ from Sir Frederick Bramwell. He preferred to 
differentiate between the metric system and the decimal 
system ; and whereas he found a deal of merit in the former, 
he found a great deal more in the latter. Whichever was 
adopted, however, all questions of compulsion would be 
put on one side by the action of the public itself. If 
there was no necessity for it, no Act of Parliament 
would enforce it upon the nation, whereas if it was wanted, 
it would not need an Act of Parliament to enforce it. In the 
English system there were 154 units of length. Think of it, 
he continued; it is as bad as if the Institution of Civil 
Engineers had 154 Sir Frederick Bramwells. He agreed to 
a certain extent with Mr. Parker that the inch as a basis of 
a new system would be satisfactory, but although the inch 
could not be improved upon, he did not think it could bo 
made worse. He gave a list of firms whom he knew at 
present used the metric system, including Messrs. Willans 
and Robinson and Messrs. Siemens Brothers, and he asked 
if there was one single electrical engineer in the room who 
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did not use the metric system. If any change at all was 
made, it would have to be the whole metric system or not. 
Ho felt that in the not distant future we should be forced to 
adopt the metric system in its entirety, or something 
approaching it. 3 a ’ 

An ardent advocate of views similar to those held by Sir 
William Preece was Mr. Leslie Robertson, who spoke of the 
difficulty of an English engineer taking charge of work in 
France, for instance. We took in England 2in. for a piston- 
rod, but nobody abroad made this 50°8, so that the whole of 
one’s drawings had to be re-drawn; but the fact that German 
engineers very commonly used the Whitworth screw thread 
rather emphasised that the metric system was not absolutely 
the thing. This was also, to some extent, the attitude taken 
by Sir Andrew Noble, who wished for a mixture of the decimal 
and metric systems. He considered it was a scandal and a 
disgrace to this country that we had never had our pound 
decimals. At present for silver coin we had an exact decimal 
of a pound, and all that was wanted was an alteration to fifty 
farthings to a shilling, in order to make every sub-division of 
a shilling represented by three decimals. In his dealing with 
foreign countries he had found a very great inconvenience 
with the English weights and measures. Our weights were 
entirely haphazard. The only common weight that he knew 
of was the grain. Our ounces were different and our pounds 
were different, and in repeating the old question as to which 
was the heaviest, a pound of gold or a pound of feathers, he 
remarked that he had heard three different answers tothis. The 
French system, in his opinion, was a most carefully thought 
out and perfect one, and it was hopeless.to expect to get other 
nations to accept our system. The metric system ought to 
be made compulsory within a certain number of years. At 
the same time, however, he thought Professor Johnstone 
Stoney’s idea admirable, as by it we could alter our weights 
and measures almost infinitesimally, and at the same time 
keep the same definition. 

Although Sir John Wolfe Barry started the ball rolling in 
opposition to the adoption of the metric system, he received 
the support of one or two more or less determined speakers, 
notably,Col. Crompton, as well as Mr. B. H. Brough and Mr. 
F. W. P. Walker. 

Colonel Crompton, recollecting that statements had been 
made regarding the possible adoption of the metric system in 
the United States, flatly contradicted this, as he had the 
latest information, which was to the effect that a strong 
determination was manifest to stick to the inch. His main 
argument concerned the question of the cost of the change 
over, and as an instance he mentioned that there were 129 
different standards of length. It would mean millions of 
money, he said, in countries like England and America, 
whose output in mechanical engineering was enormous com- 
pared with the continental countries. Inthe metric system, 
which for ecrew cutting the continental countries had had 
practically to abandon, none of the screws bore any definite 
scale of relation to their diameter. Mr. B. H. Brough 
thought it quite possible that the change would be very 
acceptable to electrical engineers, as their branch of industry 
was more dependent upon German skill than any other. In 
other branches of engineering the advantage would all be on 
the side of Germany. He drew the picture, if the change was 
made, of every retail trader requiring a new system of weights 
and measures, which German manufacturers would have in 
stock ready to supply. All gauges and templates would have 
to be scrapped, and he supposed the British working man 
would be fined or imprisoned for drinking his beer out of a 
pint pot ; and so on, in this way, did he ridicule the possi- 
bility of a change to the metric system, and the futility of 
attempting to render such a change compulsory. About the 
only speaker who candidly confessed he did not like decimals 
was Mr. F. W. P. Walker, an engineer associated a good deal 
with Chambers of Commerce, which generally could not 
agree as to the nature of the change necessary in our system 
of weights and measures in respect of a money standard. In 
this respect he went further than Sir John Wolfe Barry, and 
expressed a horror of decimals, and related a story concerning 
a deputation to a certain Chancellor of the Exchequer on 
the subject of the decimal system, who, having had the 
object of the deputation thoroughly explained to him with 
oe asked, ‘‘ But what are all these beastly little black 

ots for?’’ 

A few other speakers supported Mr. Siemens, among them 
being Major-General Webber, and a letter was read from 
Lord Kelvin, who iy gone not being able to be present to 
convince Sir Frederick Bramwell that the universal adoption 
of the French metrical system by electrical engineers and 
engineers of all classes throughout the whole country would 
be a great blessing. During the debate one or two isolated 
instances of the metric system not being employed on the 
Continent, for instance by the Paris opticians, were given. 
During Sir John Wolfe Barry’s remarks, too, Sir William 
Preece interposed, and drew the speaker’s attention to the 
fact that the wall diagrams hanging up in the room illus- 
trating the last paper read before the Institution of Civil 
Engineers, which was upon an Egyptian engineering work, 
were allin metres and the metric system. Sir John Wolfe 
Barry promptly and very neatly replied that he had not 
noticed it, but was not surprised, as Egypt had been seduced 
by the French many years ago. 

Mr. Alexander Siemens, who was allowed a reply, antici- 
pating that Colonel Crompton would talk upon the question 
of screw threads, had prepared some screws in the metric and 
English measurements for his special delectation. The 
former had a leading screw of one millimetre, and the latter 
a leading screw of tin. Two of them were jin. pitch, and the 
other two were 4mm. pitch; and he challenged Colonel 
Crompton to tell him which were which. In a general review 
of what had been urged against the metric system, he 
chanced upon the objection to the Greek and Latin names 
which more than one speaker mentioned. But Mr. Siemens 
reminded his hearers that in Germany, Sweden, and Holland 
special names had been invented to avoid the Greek and 
Latin ones. In Germany, too, they did not use the kilo- 
gramme, but the metrical pound—the 500 gramme pound- 
which had been introduced in 1840. Dealing with one other 
great point urged against the metrical system, viz., the 
decimal division, he said this all entirely depended upon 
what one was used to, and that when one came to work really 
on the system, as many short cuts would be found in the 
metric as in the English system. Personally he did not 
believe that the transition would be so difficult or cause so 
much commotion as people thought. 








THE annual dinner of the Newcastle Association of 
Students of the Institution of Civil Engineers was held on the 6th 
Pays Mr, Wilson Worsdell, president of the Association, was 
n the chair, 
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SCREW PITCH TESTER. 


An excellent example of the care that is taken in good 
engineering works to secure absolute interchangeability of 
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BOLT OR SCREW TESTER 


parts is exhibited by the little device which we illustrate on 
this page. This is an apparatus for testing the pitch of all 
service screws which are used in the construction of machine 


tools at Alfred Herbert’s works. The drawing is almost 
self-explanatory, but one or two words may useful. 
The first of a batch of screws to be tested is laid in a 
vee-block which is then raised by a thumb screw until 
the thread engages with a fixed point and with the 
point of a lever or index finger. The fulcrum of this 
lever is only ;’;in. from the point, whilst the other arm 
is 124in long. At its upper end it covers a small divided 
quadrant or index plate. The screw to be tested is then 
revolved slowly, and is, of course, caused to move 
endways by the fixed point. If there is any irregu- 
larity in the pitch, the distance between the fixed 
and movable point is, of course, not constant, and the index 
finger is caused to move across the quadrant. Two small flat 
springs tend to keep the lever always in a vertical position, 
so that it resents movement to either side. When the 
index slide is at zero, the two points are exactly lin. apart, 
and can thus be used for measuring screws which have an 
even number of threads per inch, the variation in pitch in 
one inch of length being read off from the graduated scale. 
At the right hand of the lever is shown another point which 
is used for measuring the pitches of short screws, this point 
being exactly } inch from the point on the lever when at 
zero. Every screw used is tested in this way, and if any- 
thing exceeding a negligible error is found, the screw show- 
ing it is rejected. 

The illustrations are made from a photograph of the 
apparatus in Messrs. Herbert’s store, and from the drawings 
used in its construction. It is suspended from a beam or 
bracket fixed to the wall; but we are informed by the makers 
that they have since designed a more convenient form, which 
may be stood on a table. We have to thank Messrs. Herbert 
for giving us permission to reproduce this useful drawing. 








Betrast TraMwWways.—On Tuesday last (10th), at a meeting in 
committee of the Belfast Corporation, a resolution was passed as to 
the advisability of promoting a Bill in Parliament to acquire 
powers to purchase at the then valuation, and with compensation 
for loss of profits during the remainder of the company’s lease, 
the tramways of the city. If this resolution be confirmed it will 
serve the twofold purpose of strengthening the opposition of the 
Corporation to the Bill the tramway company is promoting, seek- 
ing to deprive the Corporation of the right to acquire the under- 
taking at the end of the company’s lease, and of acquiring the tram- 
ways at an early date and atareasonable price. The only objection 
will be on the part of those objecting generally to municipal trading, 
but these form but a small minority in Belfast. The question of 
the appointment of a successor to the present retiring City Sur- 
veyor was also discussed. The views of the committee as regards 
salary ranged from £500 to £1500 a year, Finally, it was decided 
to make inquiries as to the staffs and remuneration of the sur- 
veyor’s department in other towns of similar size and popu'ation 
to Belfast. It was, however, generally felt that a commencing 
salary of £1000 a year was not too much for a civil engineer of 
sufficient standing to fill the unquestionably responsible position 
of city surveyor, 
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DOCKYARD NOTES. 


THE new battleship New Zealand has been laid down at 
Portsmouth. 


ILL-LUCK persistently follows the County class. Overheated 
bearings brought the Monmouth’s 16,000 indicated horse- 
power trials to a premature conclusion. Till this happened 
she was doing extremely well, a speed of 22-5 knots being the 
mean secured at this four-fifths powet trial. On this result a 
24 knots is calculated to be the full power result, but the 
class is so unfortunate that there isa tendency not to dare to 
be optimistic. However, this 22-5 knots at four-fifths power 
should be a matter of considerable congratulation to the 
London and Glasgow Shipbuilding Company, which is 
responsible for her machinery. 


THE net result of the last Belleisle experiment is that 
engine-room gratings as fitted afford an absolutely satisfactory 
defence against splinters. 


Ir is now rumoured that Germany is in treaty for the new 
Chilian battleships, Libertad and Constitucion, as well as 
Japan. An effort seems also to be in progress to sell Germany 
the Capitan Prat and Esmeralda. The former was once a 
much-admired ship, but since she was designed a good deal 
more than ten years ago she is now well on the way to be 
obsolete, and we can hardly conceive of any first-class naval 
Power buying her, especially as Chili seems bent on trying to 
make a profit on the transaction. 


Tue trials of the German Wittelsbach class have so far 
resulted as follows:—Wittelsbach: natural draught, indicated 
horse-power 10,000, 95 revolutions, 16 knots speed, con- 
sumption 1°87 lb.; at full power, indicated horse-power 
14,483, 104 revolutions, speed 18 knots, consumption 1°85 1b. 
Wettin : natural draught, indicated horse-power 10,300, 96 
revolutions, 16°3 knots; at full power, 14,500 indicated horse- 
power, 104 revolutions, and 18 knots. The Wettin’s con- 
sumption was a steady 1°8 lb. 


THE United States monitor Nevada has done 12-95 knots 
on trial in smooth water. For a monitor she is, therefore, a 
bit of a flyer. 


THE armament of the new 18,000-ton ships will be four 
12in., eight 9°2—in four turrets—ten 6in., twenty 12-pounders. 
Save that the secondary turrets will each carry two instead 
of one 9-2in. gun, and that the insane absence of a belt aft—the 
place a belt is most needed—will be remedied, the ships will 
be practically big sisters to the King Edward class. The 
approximate extra weight of armament is 300 tons. The 
ammunition will entail about 300 more extra tons—say 600 
tons all told—to which something must be added for the 
larger secondary turrets, another 250 tons perhaps. These, 
of course, are only approximate weights. Of the remaining 
900 tons, extra armour is likely to consume a good 300, 
leaving 500 tons odd for extra power in machinery, extra 
boiler weight, proportionate coal, and so forth. The coal 
supply of the new ships should, therefore, give a rough 
indication as to how much of the usual useless dead weight 
has been done away with. 


Tue Espingole, which has been lost by running aground 
and then sinking in deep water, was a Normand built boat of 
319 tons displacement, 184ft. long, 203ft. wide, and 10}ft. 
draught. Her indicated horse-power was 5000, and the 
nominal speed 26 knots. On trial she did 5200 indicated 
horse-power and 27-2 knots. Other data are: screws, two; 
coal supply, 40 tons normal; armament, one 9-pounder— 
65 mm.—six 3-pounders, two single training torpedo tubes ; 
complement, sixty-two. She was launched in 1900. 
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Lean, Royal Marine Light Infantry. Established January, 1878. 
London: Witherby and Co. 

The Slide Rule. Some Quick and Easy Methods of Calculating. 
A Simple Explanation of the Theory and Use of the Slide Rule, 
Logarithms, dc. With numerous examples worked out. By Robert 
Gordon Blaine, M.E. Second edition, revised and enlarged. Price 
2s. 6d. London: E. and F. N. Spon, Limited. Spoon and Chamber- 
lain, New York. 1903. 

The Universal Electrical Directory (J. A. Berly’s.) Containing a 
Complete Record of all the Industries directly or indirectly connected 
with Electricity and Magnetism, and the Names and Addresses of 
Manufacturers in Great Britain, India and Colonies, America, the 
Continent, &c. Price 10s. British Colonies 12s., other countries 
13s. London: H. Alabaster, Gatehouse and Co, 1903. 

A Pocket-book of Marine Engineering Rules and Tables for the Use 
of Marine Engineers, Naval Architects, Designers, Draughtsmen, 
Superintendents, and all engaged in the Design and Construction of 
Mur.ne Machinery, Naval and Mercantile. By A. E. Seaton and 
H. M. Rounthwaite. Seventh edition, revised and enlarged, with 
diagrams. Price 8s.6d. London: Chas. Griffin and Co., Limited. 
1903, 

Evaporating, Coxdensing, and Cooling Apparatus. Explanations, 
Formula, and Tables for Use in Practice. By E. Hausbrand, 
chief engineer for C. Heckmann, Berlin. Translated from the 
second revised German edition by A. C. Wright, M.A. (Oxon), 
B.Sc. (London). With twenty-one illustrations and seventy-six 
tables. Price 10s. 6d. London: Scott, Greenwood and Co. 
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AN INTERESTING COMPARISON. 


WE give above an interesting photograph which has been 
sent to us by Mr. A, F. Yarrow. The larger set of 
engines is for the East London Water Company. The other 
set is for a second-class torpedo boat. Both engines indicate 
the same horse-power, and both were made at Poplar. 








AIR-COMPRESSING ENGINES. 


On page 163 we illustrate a fine pair of compound steam 
two-stage air-compressing engines, constructed by Messrs. 
Walker Brothers, of Wigan, for the East Rand Proprietary 
Mines, Limited, Johannesburg. The steam pressure is 1401b. 
per square inch, and the air pressure 80 lb. per square inch. 
The steam cylinders are 32in. and 64in. diameter, air cylinders 
36in. and 58in. diameter, with a stroke of 5ft. The valves on 
the steam cylinders are of the Corliss type, the expansion of 
steam in the high-pressure cylinder being controlled—as 
regards the speed—by means of a Porter governor, and also 
by an air-regulating device, which reduces the supply of steam 
to the engines if the air in the receiver rises above the required 
terminal pressure. This latter acts independently of the 
speed governor before mentioned. In addition to this, the 
high-pressure steam cylinder is provided with Messrs. Walkers’ 
patent means of hand adjustment, so that, if desired, the 
point of cut-off of the steam can be adjusted by hand, 
independently of the control by the governor ; the expansion 
of steam in the low-pressure steam cylinder is controlled by 
hand alone. 

The stuffing-boxes for the piston-rods of both the steam 
and air cylinders are fitted with United States metallic 
packing. 

The crank sbhaft—which, with the cranks, is of wrought 
iron—carries a heavy fly-wheel 24ft. diameter, weighing about 
30 tons; this wheel is constructed with the arms and boss in 
halves and the rim in segments, the whole being secured 
together by means of bolts. 

‘The steam cylinders are of suitable proportion for working 
with a surface condenser, with independent air and circulat- 
ing pumps, the cooling surface of the condenser for each pair 
of engines being 3750 square feet. An automatic exhaust 
valve is provided, which will come into action and allow the 
exhaust steam to pass into the atmosphere if the vacuum fails 
from any reason. 

These pumps are not shown in the engraving. 

Two pairs of these engines have been constructed for the 
above-named company, having been built to the order of 
Messrs. F. A. Robinson and Co., engineers, London, represent- 
ing the British Engineers’ Alliance, Limited, Johannesburg. 


























RAILWAY ENGINEERS WANTED FOR 
SOUTH AFRICA. 


Ovr Special Commissioner in South Africa writes :—A con- 
siderable number, probably from twenty to thirty, railway 
engineers will shortly be required for the Cape Government 
Railways. The ages of candidates should be preferably from 
twenty-five to thirty years. The salaries will not be high in 
the first instance, but they may lead to good positions later 
on. These engineers will be mostly required in connection 
with the surveys for the large extensions contemplated by the 
Cape Government Railways. The placing of these appoint- 
ments will be in the hands of Messrs. Gregory and Eyles, of 
2, Delahay-street, Westminster, the consulting engineers to 
the Cape Government Railways. 








MUNICIPAL ELECTRICAL ASSOCIATION, 


= THE Council of the Incorporated Municipal Electrical Association 
has appointed a Parliamentary Committee—in accordance with 
the resolutions set forth in the last annual report—consisting of 
the following gentlemen :—The President, ex-officio; Mr. Alderman 
Pearson, Hon. Solicitor; Messrs H. Faraday Proctor, E. T. 
Ruthven-Murray, A. S. Giles, F. A. Newington, V. A. H. M’Cowen, 
and John F, C. Snell. The object the Committee has in view is to 
obtain, record, and tabulate information which is likely to be of 


-use either to the Association as a body, or to its members, more 


especially on the following points :—(1) Parliamentary Bills 
(municipal and private).—Clauses affecting the industry, such as: 
—Standby, compulsory purchase of land, extensions to the area of 
supply, &c. (2) Local Government Board or Board of Trade 
inquiries,—Details of all departures from the ordinary routine, 
whether such are obtained or only sought for, such as :—The 
holding over of sinking funds, payment of interest out of capital 
during formation of works, terms of transfer of undertaking, or 
other financial matters; permission to supply high-:ension current 
direct to consumer’s premises ; the supply of current direct from 
tramway trolley wires to consumer’s premises ; variation in the 
terms and conditions of supply, &c. (3) Light railways.—Par- 
ticulars of powers sought or obtained, terms of agreement for 
running powers over tramways of other local authorities, or 
companies, &c, (4) Decisions of Civil Courts.—Decisions in re 
tramways, electricity supply, and telephone service, such as :— 
Overcrowding of tramcars, accidents to the works caused by 
neglect on the part of another department or company, &c. It is 
believed that by carefully selecting and tabulating the data sent 
in, and by making periodical reports on the same, information of 
great value will be available as a source of reference for members 
of the Association seeking precedents of conditions affecting, or 
liable to affect, their own undertaking, whether electricity supply, 
tramways, or telephone. The co-operation of electrical committees 
and electrical engineers is sought to enable the Parliamentary 
Committee to carry out this work in such a manner that it may 
speedily be available, 
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RAILWAY MATTERS. 


CoPENHAGEN is to have a new central railway station, 
but not before it was wanted. It will have twelve sets of rails, six 
for local and six for through traffic. The cost is estimated at 
£1,500,000. 

A NEW gradient for shunting has been laid out on-the 
North-Eastern Railway near Northallerton. It was tested the 
other day with some heavy wagons, and was found highly 
satisfactory. 


Accorpine to statistics furnished by the Russian 
Ministry of Ways of Communications it appears that during 1902 
new railway lines of a total length of about 3000 versts, or about 
2000 miles, were thrown open to regular traffic in the Russian 
Empire. 

Tue Swedish State Railways have decided to make 
experiments with working by electricity. The first attempt will be 
on the line connecting Christiania with Malmo. The latter town is 
in the extreme south of Sweden, and is more than 500 kiloms, 
distant from the capital of Norway. 


Tue Scottish railways have arrived at an important 
agreement whereby the engine headlights will now be uniform. 
In the past these lights were placed at different parts of the 
locomotive, each system having its own method. The green lights 
on goods trains have been entirely done away with, and are con- 
fined solely to signals. 


THE number of passengers carried on the North- 
Eastern Railway during the past half-year shows a large decrease 
compared with the last six months of 1901. The first-class 
passengers in the second half of 1901 numbered 857,615, and in 
the same period of last year only 827,369—a decrease of 30,246. 
In the third-class the fall is more marked still, being 2,779,729, or 
about 7 per cent. 


Tse total number of locomotives imported into 
Alexandria in 1901 was 56, valued at £123,678, an increase on 1900, 
when 44 locomotives, valued at £61,506, were imported. The figure 
for 1901 is made up of 22 locomotives from the United Kingdom, 
14 from Belgium, 11 from the United States, and 9 from Germany ; 
while in 1900, 16 came from the United Kingdom, and 6, 5, and 17 
from Belgium, United States, and Germany respectively. 


Ir is reported that Beyer, Peacock and Co. have 
secured a contract for about twenty powerful compound express 
locomotives for the Buenos Aires Great Southern Railway, the 
premier railroad of South America. The engines are of the 
consolidation class, fitted with Belpaire fire-boxes, being the first 
of this type to be introduced on the Argentina railroads. The 
locomotives are compounded on the two-cylinder principle. 


Drivers of motor cars who occasionally suffer for 
their indulgence in high speeds will find a cramb of comfort in the 
fact that a driver of an electric tramcar employed by the Man- 
chester Corporation was recently fined 10s. and costs in the County 
Police-court for travelling at too great a speed. The evidence of 
two policemen was that the car was going at the rate of 224 miles 
an hour. The driver anc conductor of the car thought it was 
10 miles an hour. 


THE accounts of the Liverpool electric tramways 
recently issued show that the total revenue for the past year was 
£513,424, and the total expenditure £339,810, leaving a profit of 
£173,613. The Tramways Committee propose to allot to the 
various sinking funds £52,000, to the cancellation of debt account 
£2927, to interest on loans £50,703, and to make a contribution in 
aid of the general rate of £25,165 ; reserve, renewal, and deprecia- 
tion account £50,331. 


THE proposed new Canadian Trans-Continental Rail- 
way will be run through Winnipeg instead of having a branch line 
touching that place, as was at first intended, in order that the 
Manitoba Legislature may be more influenced to grant substantial 
subsidies. It is reported that the new line has asked as a con- 
tribution from the Dominion Government a grant of land of from 
5000 to 7000 acres, and a money grant of between 6000 dols. and 
7000 dols. per mile of track. 


Tue purchase of the Great Northern Railway of Canada 
by the Canadian Northern Railway Company is just announced. 
This gives the Great Northern Railway, which is now being built 
through the North-west, a line from the border of Ontario to 
Quebec, and furnishes an important link in the plans for a new 
Trans-Continental railway. The decision of the Grand Trunk 
Railway Company to build a line across the continent hastened 
the conclusion of the transfer. 


WE learn that the London and North-Western Railway 
is completing the first of another batch of ten four-cylinder com- 
pound express passenger engines of the four-coupled type already 
in service, and is also preparing to build another type of express 
engine having six wheels eoupled and a leading bogie. These 
engines are, moreover, to be four-cylinder compounds, therein 
differing from the six wheels coupled express engines which are 
being introduced on some of the other lines. 


THe Natal Government have recently ordered a 
number of steel wagons of 32 tons carrying capacity from the 
Darlington Wagon and Engineering Company, Limited. One of 
them bas been tested under a load of 70 tons, which it carries 
without any appreciable deflection. The body of the wagon is 36ft. 
long by 7ft. 3in. wide by 4ft. 9in. deep inside, and is carried on 
bogies for 3ft. 6in. gauge. The tare weight is about 134 tons, 
whereas the 30-ton wagons at present in use in the Colony have 
a tare weight of upwards of 16} tons. 


For some unexplained reason the difficulty between 
the Manchester and Salford Tramways Negotiations Sub-com- 
mittees on the question of running powers for one authority where 
necessary over the lines of the other still remains unsettled. It 
is most curious why such a state of things, which is daily causing 
ani ity of inconveni to thousands of passengers, should 
be permitted. On reaching the borough boundaries in either 
direction persons wishing to cross it have to change cars. This 
often necessitates a period of waiting, not infrequently in the rain. 





Wirtu regard to the state of work on the Orenburg 
and Tashkend Railway, the latest report says that, when snow- 
storms interrupted the work on December 14th, the line had been 
laid from Orenburg for a distance of 290 miles, as far as the 
river Emba, while on the southern section, starting from Tashkend, 
the rails had been laid only for the distance of thirty miles. The 
Ministry of Ways of Communications has complied with the 
request made by the merchants of Orenburg, and since January 
14th ordinary goods traffic has been permitted on the northern 
section of the line. 


WE understand that a high-potential railway system 
employing electric locomotives, which will use the eurrent directly 
without the intermediary of rotary converters or transformers, is 
shortly to be introduced by the Stanley Electric and Manufac- 
turing Company of Pittsburg, Mass. The potential and phase to 
be employed have not yet been announced, but it is stated that the 
power stations will not have to be situated closer together than 50 
or 75 miles. The system to be used is not that of the Ganz Com- 
pany, but the result of the work done by the engineers of the 
Stanley Company on patents on which rights have been secured 
from engineers in this country and abroad. It is stated that they 
involve the use of an entirely new form of generator with a new 
form of motor, which permits the use of high voltages directly on 
the car, and absorbs no energy in resistances on starting. 





NOTES AND MEMORANDA. 


THERE are now seventy-three shipyards in Japan 
and twenty docks belonging to private firms. They are dis- 
tributed among the various ports in the country. 


A currassE invented by M. Galay, Irkoutsk, was 
declared by him to be ball proof, and—reports the Matin—the 
Chief of Police fired several shots with a revolver without being 
able to pierce it. 


THE experiments in wireless telegraphy at the mouth of 
the Hooghly, with a view to the installation of communication 
between Saugor Island and the pilot brigs at the Sandheads, have, 
so we gather, been successful. 


Ir is under contemplation to establish a tanning 
industry in Mexico, At present hides are sent to the United 
States to be tanned. It is considered that an important saving 
could be effected on account of freights and the high rates of 
exchange. 


Ir is reported from Vienna that the Police Authorities 
have provided their men with portable telephone instruments, 
which, put in connection with boxes and fixed points, afford com- 
munication with the chief office; and hitherto this measure has 
given satisfactory results. 


Tue American standard boiler horse-power is 30 lb. 
of water evaporated per hour at a boiler pressure of 70 lb., tempera- 
ture of feed-water 100 deg. Fah. For example, a boiler evaporates 
300 lb. of water per hour, boiler pressure 70 lb., feed-water 
100 deg. Fah., then the boiler’s horse-power would be 10. 


Waar is called in an American contemporary “ the 
most modern armour plate press of the world” has recently been 
built at the Bethlehem Steel Works. It is intended for the new 
works of the Carnegie Company at Homestead, and will, it is said, 
double the output of this company, making it 10,000 tons a year, 


His Masesty’s cruiser Monmouth, which had to 
abandon her 30 hours’ trial, 16,000 horse-power, on Friday, owing 
to the overheating of the crank shaft bearings of her starboard 
intermediate-pressure and forward low-pressure cylinders, returned 
yesterday to Devonport. During the trial her mean speed was 
22-5 knots. It is hoped to resume the trial to-day, Friday. 


Tue gist of the information concerning the coal trade 
which appeared in the various consular reports received during 
1902 has been republished in the form of a Blue-book. It is men- 
tioned that the French miner is said to produce an average of 
213 metric tons per annum as against 271 metric tons for the 
German mines, 297 for the British, and 490 for the American. 
The value of coal exported from the United Kingdom in 1900 was 
£8,146,160. 


Tue Petit Var states that on February 5th experiments 
were made in one of the docks at Lorient with a new type of sub- 
marine boat invented by M. Jacob, first master artificer- 
mécanicien. Many naval officers and constructors were present. 
The little vessel was easily submerged and navigated, and the 
speed attained was remarkable. The boat is fitted with a tail very 
similar in appearance to that of a fish, which is worked by a motor, 
and by which it is both steered and propelled. 


Tue Chief of Artillery, U.S.A., has made an urgent 
recommendation that the grade of ‘‘ master electrician” be esta- 
blished in the army, and it is probable that provision will be made 
in the Senate for the grade with twenty-five men. It is pro d 
that the master electricians shall receive seventy-five dollars a 
month, and shall be chosen by competitive examination from 
among the electrician sergeants. The creation of the new grade 
will be an incentive to study. The recommendation seems to 
meet with the approval of the members of the Senate Committee 
on military affairs. 


To illustrate the terrible power of modern gun fire 
may be cited the record for British ships for 1902, Eighty-two 
6in. guns fired 867 projectiles in two minutes and made 518 hits, or 
nearly 60 per cent. The Ocean averaged nearly five hits a minute. 
One of her gun captains fired nine shots and made nine hits in one 
minute. This is easily the world’s record, as it means less than 
seven seconds between aimed shots, One gun fired seventeen shots 
in two minutes, and made fifteen hits. In smallercalibre guns one 
ship in 1901 fired 159 shots in one minute from her 4-7in. guns, 
and made 114 hits, or 7-5 shots and 5-7 hits per gun per minute. 
In larger calibres, the Ocean made 68 per cent, of hits with her 
12in. guns. 

Tue death occurred this week of Mr. James Glaisher, 
F.R.S., at the age of ninety-three. Mr. Glaisher was for many 
years superintendent of the magnetical and meteorological depart- 
ment to the Royal Observatory, Greenwich, and a scientist of no 
mean attainments. Mr. Glaisher was born in London in April, 
1809, and was barely twenty years old when he received an 
appointment in connection with the Ordnance Survey of Ireland. 
He made close observations respecting the formation and the 
colour of clouds, subsequently publishing a book on the subject. 
In 1833 he became an assistant at Cambridge Observatory, and 
three years later assistant in the astronomical department of the 
Royal Observatory at Greenwich. 


One of the modern 12in. rifles at the Sandy Hook 
proving grounds was completely demolished on January 22nd by 
the explosion within the gun of an Isham gelatine shell backed 
with a charge of 530 1b. of brown prismatic powder. Mr. Willard 
8. Isham, inventor of the shell bearing his name, had instituted 
a series of experiments in support of his contention that dynamite 
or explosive gelatine can be safely fired from an ordinary coast 
defence gun, provided it is contained in the right sort of shell. 
One shell was fired with 500 lb. of powder and no ill effects 
resulted, but on the second trial with the powder charge increased 
to 5301b , the shell exploded inside the gun, the gun itself burst, 
and the breech block was blown half a mile through the woods. 


Tue new Norddeutscher-Lloyd steamer Kaiser Wil- 
helm IJ., which will make her first trip from Southampton to New 
York shortly, is now receiving her finishing touches. Her prin- 
cipal dimensions are:—Length, 706ft. 6in.; beam, 72ft.; depth, 
52ft. 6in. Her registered tonnage is 20,000, and her diplacement 
26,000 tons. Her capacity, exclusive of the 5700 tons of coal for 
the bunkers and the engines, is 20,000 tons, The two propellers 
have a diameter of 22ft. 10in., and at 80 revolutions will propel the 
ship at a speed of 254 knots anhour. There are four sets of quad- 
ruple-expansion engines, aggregating 40,000 indicated horse-power. 
The driving shaft is 230ft. iong, and weighs 253 tons, of which the 
crank shaft weighs over 108 tons. The total number of passengers 
to be carried is 1897. 


THe Jahrbiicher fiir die Deutsche Armee und Marine 
states that the Committee appointed to decide upon a suitable gun for 
the Swiss artillery has finally chosen a Krupp gun, model 1902, in 
which the gun recoils upon the carriage, and the gunners are pro- 
tected by a shield. This gun has a weight, without its carriage, of 
826-74 lb., its carriage and accessories, without the shield, weigh 
1245-611 1b., or with shield 1358-04 1b.; the gun and carriage 
together weigh 2074-54 lb., or with shield 2184-78 lb.—19} ewt, 
The muzzle velocity is 1591ft., and the velocity at 3280 yards 905ft. 
per second, The range with an elevation of 5 deg. is 2890 yards, 
of 10 deg. 4650 yards, and of 15 deg. 6140 yards. The French 
system of sighting and laying the gun was considered too com- 
plicated and unreliable, and a system pro; by the Creusot 
firm was also rejected. The system adopted gives automatically 
the required angle of elevation, and permits the change from direct 
to indirect firing to be easily made, 





MISCELLANEA, 


Tue first bicycle works in Japan are about to be 
started by a syndicate of eighteen Japanese financiers with a 
capital of 150,000 yen. 

Para rubber has now taken its place as a recognised 
cultivation in Ceylon and in the Straits Settlements, with every 
prospect of becoming a large and profitable industry. . 


Last week an order was placed in Middlesbrough for 
20,000 tons of Cleveland pig iron and hematite for America, to be 
shipped during February. Another order for 15,000 tons is 
reported to have been booked. 


Tue umpire sppchoted to assess the value of the 
Metropolitan Electric upply Company’sundertaking in the borough 
of St. Marylebone, which is to be acquired by that borough, has 
awarded the sum of £1,212,000 as the price to be paid. 


Tue Home Secretary announces that a public inquiry 
is to be held in Sheffield with regard to the draft regulations 
affecting file-cutting. The inquiry will be held by Mr. Chester 
Jones, barrister-at-law, on Tuesday, March 10th, at the Sheffield 
Town Hall. 

Tue other day, whilst attempting to pass another car 
on a “greasy” road at Hendon, a motor car containing two 
occupants skidded and overturned. One of the occupants, a 
London colonial merchant, who, it is stated, was having his first 
motor ride, received fatal injuries. 


Tuer German Emperor has presented to the Reichstag 
a table or diagram showing the respective naval strengths of 
Great Britain and Germany in battleships, fully-armoured cruisers, 
and cruisers with deck armour only. The table was drawn up by 
his Majesty himself and bears date January 10th, 1903, ; 


A Royat International Exhibition will be held at 
Athens this year. It is to be opened in April next. We are 
informed that it will be an excellent opportunity for the advance. 
ment of British industry and trade in this part of Europe, and 
more especially as other European countries, such as France 
Germany, Italy, &c,, are participating in it. 


OPERATIONS were begun recently at Conway in 


' connection with the additions and repairs to Telford’s famous 


suspension bridge over the river Conway. The first part of the 
work consists of the excavation of new tunnels under the Castle 
and on the opposite side of the river, and this is the portion of 
the work which has now been commenced, 


Ir is reported that Mr. Harold J. Reckitt intends 
to introduce a Bill in the coming session of Parliament on the 
petroleum question. He understands that the Government will 
also introduce a Bill on the same subject. It may be remembered 
that Mr. Reckitt did introduce a Bill, haviug for its object the 
raising of the flash point of petroleum oil to 100 deg., but the Bil] 
was defeated. 


Axsovut the middle of this month the first of a series of 
steamers to be run by the Russian East-Asian Steamship Com- 
pany between the Black Sea ports and the Far East will leave 
Odessa with a cargo of Russiangoods. This project is one of the 
results of M. de Witte’s recent visit to the Far East. This line of 
steamers will trade between the Black Sea and Vladivostock, Dalny, 
and Port Arthur. 


WE are requested by the Council of the Argentine 
Republic to announce that the Argentine Rural Society invite 
exhibits from this country at the Agricultural Show which will be 
held in Buenos Aires in May next. Intending exhibitors may 
obtain entry forms, cost of space, and the programme of the show 
upon application to the Consular-General, or any of the Argentine 
Consulates in England. 


Ir is reported that in future the Eureka Fire Hose 
Company of Jersey City, N.J., will discard its direct-current 
power transmission system and adopt an alternating-current 
system, with the object of reducing the cost of fire insurance 
where motors are used in the presence of inflammable material. 
This step has been taken on the advice of one of the largest 
insurance companies of the United States, 


Tue first section of the battleship New Zealand was laid 
down at Portsmouth on Monday without ceremony. The New 
Zealand will be sister ship to the King Edward VII , now under con- 
struction at Devonport, and will have a displacement of 16,350 tons. 
Owing to the armoured cruiser Suffolk, which was recently 
launched, having occupied the building slip for twenty months in 
consequence of pressure of work in other parts of the dockyard, 
the beginning of the New Zealand has been much delayed. 


Tue London County Council is to be congratulated on 
its choice of names for the two new streets in connection with the 
Holborn and Strand improvement. The crescent-shaped street 
will be called ‘“‘ Aldwych,” and the main thoroughfare “‘ Kings- 
way.” The first name will perpetuate the name of a Danish 
settlement on the site, which owed its — to the great peace 
established by King Alfred, and the second would commemorate 
the fact that the improvement was carried out at the commence- 
ment of the King’s reign. 


A Revurter’s telegram from Johannesburg states that 
the native labour returns for the last month show lower figures 
than those of any month of 1902, except those of February, when 
the Native Labour Association was formed. The total number of 
natives brought in was 3875, the greatest decrease being in the 
supply from the east coast, which was less by 914 than in December 
last. There were, however, increases in the supplies from Zout- 
pansberg, the Low Country, and from Mozambique. 45,068 
natives are now working in gold mines, and 7395 in coal mines, 


Wirs regard to the threat of Glasgow engineers who 
are on strike against a reduction of wages that they will emigrate 
to the United States, Mr. G. N. Barnes, secretary of the Amalga- 
mated Society of Engineers, has issued a notice to the effect that 
the Society cannot obtain—nor can its officials in the United States 
obtain—any situations for members while they are on this side of 
the Atlantic, Such would be against the American law, which 
bars any person going to the United States under contract. Nor 
can the Society pay fares to America, such being against the 
rules, But, Mr. Barnes says, there is ample room in America for 
all who care to go there, 


Tue scheme for the organisation of a Volunteer Auto- 
mobile Corps, which originated with Mr. Mark Mayhew, is 
approaching fruition, and it is anticipated that within a few days it 
will obtain official authorisation. Over 200 motorists have entered 
their names. As has been already stated, the members of the 
corps will register their cars, and either drive them themselves or 
supply proficient drivers. Their duties will be to take part in 
manceuvres, to drive officers and carry despatches, A smart 
khaki uniform, of motoring cut, has been designed. An sllowance 
of 30s. per day is to be pe to volunteer automobilists on duty.” 


Tue quarterly report of the Amalgamated Society 
of Engineers states that the total reserve balances amount to 
£546,686, or nearly a quarter of a million more than was in hand 
at the termination of the great strike in 1898. The number of 
members of the Society has now reached 93,155, but this is a 
decrease of 73 as compared with the number registered at the 
end of last month. There are now 4155 on donation, being a 
decrease of 1214 as compared with December, when, however, the 
numbers were abnormally swollen owing to holiday suspensions. 
The number on sick pay is now 2735, on superannuation benefit 
4275, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknaus, 7, Kumpfyasse, Vienna I, 
CHINA.—KELLY AND Watsu, Limitep, Shanghai and Hong Kong. 
PRANCE.—Boyvvgeau AnD CaEvILiet, Rue de la Banque, Paris, 
ERMAN Y.—ASHER AND Co., 5, Unter den Linden, Berlin, 
F, A. Brocknaus, Leipzic; A, TwRitTmEygRr, Leipzic. 
INDIA.—A. J. ComBriper AnD Co., Railway Bookstalls, Bombay. 
|TALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Frergs, Turin. 
JAPAN.—KgLLY AND Wats, LIMITED, Yokohama, 
Z. P. Marnuya anv Co.,, 14, Nihonbashi Tori Sunchome, Tokyo. 
RUSSIA.—C. Rickgr, 14, Nevsky Prospect, St. Petersburg. 
s, AFRICA.—Wa. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 
Gorpon AND Gorton, Long-street, Capetown, 
R. A. THomPsON AND Co., 33, Loop-street, Capetown. 
J. C. Juta anp Co,, Capetown, Port Elizabeth, Johannesburg, 
Rast London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpev Hovss, Limiren, Kimberley. 
Apams anv Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anv Gorton, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TuRNER AND HenpeErson, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Craio, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IntERNatIonAL News Co., 83 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KELLY anp Watsu, LimitEp, Singapore, 
CEYLON.—Wwayartna anv Co., Colombo. 
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SUBSCRIPTIONS. 


Taz ExotnggR can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the fullowing terms (paid in 
advance) :— 

Half-yearly (including duuble number) .. £0 14s. 6d. 
Yearly (including two double numbers).. £1 9s. Od. 

Cioru Ravine Casss, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence per annum 
will be made, 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Taz Exotnegr weekly and post froe. Subscriptions sent 
by Post-office Order must be made payable to Tae Enoinerr, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Copies. Tuick Paper CoprEs, 
Os. 


Half-yearly .. £0 188. Od. | Half-yearly Sotes ae 8d, 
Yearly ee £1 168. Od.' Yearly .. .. .. £2 Os. 6d, 
(The difference to cover extra postage.) 

ADVERTISEMENTS. 


gar The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Wednesday morning in 
each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Editor of Tas ENGInegER, 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
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PUBLISHER’S NOTICES. 


*.* With this week's number is issued, as a Supplement, a a 
Drawing of a Compound Blowing Engine at Priors Lee Blast 
‘wrnaces. Every copy as issued by the Publisher includes a 
copy of this Supplement, and subscribers are requested to notity 
the fact should they not receive it. 





* * LaTest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 18., by post 18, 1d. 





** If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper ia obtained, Such inconvenience, 
Uf suffered, can be remedied by obtaining the paper direct from 
this office, 
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TO CORRESPONDENTS. 


&@ In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken oy communications which do not comply with these 
instructions, 

4a” All letters intended for insertion in Tos Enoinggr, or containing 
questions, should be accompanied by the name and address og the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of unonymous communications. 

4a” We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 





REPLIES. 


G. ©. (Doncaster).—A composition of the kind you describe would 
certainly be useful. Scnd us a sample to test. 

T. H. B.—We think you will find the lengths of the other two curves 
very nearly 525 yards for the middle one and 508 yards for the inner- 
most. 

H. A. 8. (Fremantle).—There is no book in existence on the dissociation 
of steam. The subject was investigated by the great French chemist 
Deville, and the results were published in Comptes Rendus nearly half 
a century ago. 

E. A. P.—Pray be patient. Our South African Commissioner cannot 
write about everything at once. If you wish to start brickworks in 
South Africa, and will say what information you require, we will 
endeavour to obtain it for you. 

Amatevr.—The only method of keeping a belt or ribbon in place on 
pulleys that is really satisfactory consists in making the rim of the 
pulley rounded—larger in the middle of its width than at the sides. 
The belt always tries to run up to the larger diameter. 

W. D. (Sherborne-lane).—We have never heard of any apparatus for 
purifying the smoke from blacksmiths’ fires; nor can we name any 
firm who would undertake the work. Attempts have been made to 
wash smoke by driving it by means of a fan through water, but these 
came to nothing. If you will try tu dissolve a little soot in a pail of 
water you will learn why. 

C. W.--An ideal transmission gear would absorb no power, make no 
noise, and allow of an unlimited variation of speed within its limits. 
It would be simple, not liable to get out of repair, easily made and 
cheap, would occupy little space, require no lubricating, and weigh 
next to nothing. We think you will find plenty of scope for invention 
in attempting to approach these desiderata. 

A. M. 8. (Bothwell).—We think you will find all the information you 
require in Prof. 8. P. Thompson's ‘‘ Elementary Lessons in Electricity 
and Magnetism,” and in “ Polyphase Electric Currents,” by the same 
author. It is possible that you may not require the first-named book, 
this being of a more or less elementary character, but we are unable to 
tell from your note what, exactly, is the extent of your knowledge. 

Rocket (Blackheath),—If the connecting-rod of an ordinary inside- 
cylinder locomotive breaks, it often happens that the fire-box is 
punched with most disastrous results. This fact is not held to militate 
against inside-cylinder engines. If the tide rods of Mr. Holden’s 
engine broke, there would probably be a smash up. We fail to see 
that this is a radical defect in the design. Against it may be placed 
the fact that as there is only one inside cylinder instead of two, the 
chances of ripping up the boiler are reduced by one-half. 








MEETINGS NEXT WEEK. 


MANCHESTER SECTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS. 
—Tuesday, February 17th. Paper by Mr. Highfield. 

RoyaL Mergoro.oaicat Society. — Wednesday, February 18th, at 
7.80 p.m. Paper, ‘‘ Report on the Phenological Observations for 1902,” 
by Mr. Edward Mawley. 

Tur InstiruTion or Mininc AND MertaLLuRGy.—Thursday, February 
19th, at 8 p.m., at the rooms of the Geological Society, Burlington House, 
Piccadilly, W. Papers to be discussed, ‘‘On an Improved Form of 
Mining Windlass,” by Mr. G. Percy Ashmore; “Mining in Korea,’ by 
Mr. 8. J. Speak. 

Tue INsTITUTION OF MECHANICAL EnGIngERS.—Friday, February 20th, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James’s Park. 
Papers to be read and discussed, ‘‘ Hydraulic Experiments on a Plunger 
Pump,” by Prof. John Goodman; ‘** Experiments on the Efficiency of 
Centrifugal Pumps,” by Mr. Thomas E. Stanton. 

Society or Arts.—Monday, February 16th, at 8 p.m. Cantor Lectures. 
Lecture III. on “ Paper Manufacture,” by Mr. Julius Hiibner.—Tuesday, 
February 17th, at 8 p.m. Applied Art Section. Paper, ‘‘ Heraldry in 
Decoration,” by Mr. George W. Eve.—Wedn y, February 18th, at 8 p.m. 
Ordinary meeting. Paper, ‘“‘ Three-colour Printing,” by Mr. Harvey 
Dalziel. 

Tas InstirvTion or CiviL my ay eye February 17th, at 
8 p.m. Ordinary meeting. Paper to be discu » “The Manufacture 
and Efficiency of Armour-piercing Projectiles,” by Mr. David Carnegie. 
Paper to be read, ‘“‘ Mechanical Handling of Material,” by Mr. George 
Frederick Zimmer.—Wednesday, February 18th, at 8 p.m. Students’ 
Visit to the works of the Kew Bridge, in course of construction. 

Roya Institution or Great Britain.—Friday, February 20th, at 
9 p.m. Discourse on ‘The Measurement of Energy,” by Principal E. 
H. Griffiths, 8c.D., F.R 8 —Afternoon Lectures : Tuesday, February 17th, 
at 5 p.m., ‘‘The Physiology of Digestion,” by Prof. Allan Macfadyen ; 
Thursday, February 19th, at 5 p.m., ‘‘ Arctic and Antarctic Explora- 
tion,” by Sir Clements Markham; Saturday, February 2ist, at 3 p.m., 
‘** Dramatic Criticism,” by Mr. Arthur B. Walkley. 








DEATHS. 


Osx the 7th inst., at the Shola, Heathfield-road, Croydon, JamEs 
GuarsHER, F.R.S., for many years Superintendent of the Magnetical and 
Meteorological Department of the Koyal Observatory, Greenwich, aged 
ninety-three. 

On January 22nd. at Pali Hill, Bandora, Bombay, Joun Mervyn 
Wrencu, aged fifty-three, M.I.C.E., chief engineer Great Indian Penin- 
sular Railway, third son of the late T. W. Wrench, rector of St. Michael's, 
Cornhill, London. 
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ALCOHOL ENGINES. 


In May last an exhibition of various kinds of 
apparatus for consuming methylated spirit was held 
in Paris. The principal section was devoted to 
engines, and advantage was taken of the opportunity 
then offered to conduct a series of experiments on 
the internal phenomena of motors using either 
denatured alcohol or alcohol carburised by the 
introduction of known amounts of suitable hydro- 
carbons. The trials were in the hands of MM. Sorel 
and Ringelmann, and measurements were made on 
no less than forty-two engines. The consequence 
of dealing with such a large number was that 
nothing like an exhaustive examination could be 
made of any one ; and although the results obtained 
are in many respects eminently valuable, it is 
impossible not to feel that in other respects they 
are based on an insufficient foundation. Thus, whilst 
we may accept without hesitation observations on 





the physical condition of the engine after use, we 
must exercise reserve in receiving the purely 
chemical tests, which are based frequently on only 
a single analysis, and which, moreover, exhibit an 
extraordinary divergence. 

The alcohol engine, like its con/réres, has belied 
the philosopher and prophet. When the use of methy- 
lated spirits in internal combustion motors was first 
seriously discussed, the chemist explained that 
amongst the products of combustion there would be 
a quantity of acetic acid which condensing on the 
metal surfaces of the cylinder, and particularly on 
the comparatively cool seat of the exhaust valve, 
would rapidly destroy them by corrosion. Sub- 
stantial accounts of this actual occurrence had been 
given, but whether from the knowledge that they 
should, if the phenomena would only deport them- 
selves scientifically, happen, or from actual observa- 
tion, we are unable to say. In any case, it matters 
but little now, since from a long table which lies 
before us, and from the actual retraction by M. Sorel 
himself, we are able to state definitely that corrosion 
does not occur. In only a single case was M. Sorel 
able to find any clear indication of attack on the 
exhaust valve seating, and in only a few instances, 
for which he is unable to assign the cause, did he 
find traces of that yellowish deposit which tells of 
corrosive action. This is the more remarkable in 
that the gases were frequently exceedingly acid, 
and that in numerous engines, even under 
apparently the least favourable conditions, that is 
to say, when the quantity of acetic acid was great, 
there was absolutely no sign of injurious action. The 
reason is possibly to be found in the very high velocity 
of the escaping gases or in the high temperature of 
the parts. It might be quite possible to show that 
something in the nature of spheroidal action would 
prevent the condensed vapours from coming in 
contact with the metal, but for the present we need 
not trouble about the cause; the practical result is 
that one of the alcohol engine bogeys has, in the 
light of the present experiments, been laid. Let us 
turn to another. It was generally believed that 
alcohol, either denatured or carburised, would pro- 
duce a deposit on the admission valves which would 
interfere with their action, and might go so far as 
to cause them to stick to their seats. What are the 
actual results? Let us translate from M. Sorel’s 
report. ‘Certain admission valves (Wintertbur) 
were absolutely clean on the exterior face, others 
slightly soiled, but only by a very light and dry 
deposit; on others a small quantity of soot, from 
which, though apparently quite dry, some liquid 
hydrocarbons were distilled on test, was found. In 
a few cases tarry products were observed, and in 
one some liquid, but generally the seat was per- 
fectly clean, and in the last case alone did the valve, 
after the engine had cooled down, stick to its seat.” 
From these observations it is justly concluded that 
the alcohol is not alone to blame, for, if it were, 
similar defects would have been found in all cases. 
M. Sorel is of the opinion that where difficulties 
of this kind have arisen the carburetter is generally 
at fault, and he considers that when the alcohol is 
not vaporised, but merely sprayed, such defects are 
more likely to present themselves. Thus the other 
great bogey of the alcohol engine is disposed of. 

Of the chemical tests carried out by MM. 
Ringelmann and Sorel a great deal might be said, 
and we may return to them ata future time. For the 
present it will be sufficient to call attention to one 
or two facts of a purely practical nature, and in 
the first place it may be remarked that a great im- 
provement has been made in the nature of carburised 
alcohol since the former trials, and it is now fairly 
free from certain injurious acids which were formerly 
found in it. The most important results of the 
tests, apart from those on which we have already 
dwelt, are those which bear on the proportion of 
air and gas in the cylinder to ensure complete com- 
bustion. At the present time, power for power, 
the alcohol engine is bigger than other internal 
combustion engines. The reasons of this have 
been fully explained, but in the light of 
other explanations about the alcohol engines 
there are reasons for hoping that there may 
be a “’ole in the rules.” This hope is further- 
more supported by the astounding divergence 
of the tests before us; for it is not unnatural 
to assume that, when there appears to be no kind of 
stability in the results, we are yet a long way from 
perfection. The size of an internal combustion 
engine for its power, ceteris paribus, is, of course, in 
direct proportion to the quantity of air needed for 
complete combustion. Now, in the table before us 
M. Sorel has supplied three valuable columns. The 
first gives the proportion between the air used and 
the air actually found necessary by well-established 
calculation ; the second and third show respectively 
the proportion between the carbon unconsumed and 
the carbon present, and the hydrogen unused and 
the hydrogen present. In these columns we 
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get astonishing discrepancies. For example, in the 
first we find figures as low as 0-77 and as high as 
15:13; in the second the proportion rises to over 
52 and falls to nothing; and in the third it is 
frequently 0, and yet rises to over 150. Moreover, 
the fact of the spirit being carburised or only 
denatured does not apparently affect the result. 
Two engines using the two kinds of fuel gave such 
excellent results as 1:45 and 1:27 respectively in the 
first column, and in the others the proportion of 
hydrogen and carbon wasted was so small as to be 
negligible. Whilst such figures as these appear 
to indicate an approach to perfection, the table, 
taken as a whole, shows that there is yet plenty of 
room for improvement in the alcohol engine ; and 
there is, for both reasons, ample encouragement for 
those who think they see in this kind of engine a 
formidable rival to the petrol motor. 


LONDON TRAFFIC. 


WE are not surprised that a Royal Commission has 
been appointed to inquire into the means of locomotion 
and transport in London and to report. The terms 
of the reference are large. The Commissioners will 
have to express their opinions («) as to the measures 
which they deem most effectual for the improvement 
of these things by the development and inter-connec- 
tion of railways and tramways on or below the sur- 
face, by increasing the facilities for other forms of 
mechanical locomotion, by better provision for the 
organisation and regulation of vehicular and pedes- 
trian traffic; (5) as to the desirability of establishing 
some authority or tribunal to which all schemes of 
railway or tramway construction of a local character 
should be referred, and the powers which it would 
be advisable to confer upon such a body. The 
Commission consists of fourteen members, of whom 
Sir John Wolfe Barry is the only engineer. 

While we approve of the appointment of the 
Commission, we may add that we have no 
faith in its direct utility. The conditions 
under which traffic is carried on in London 
are such that attempts at mere amelioration would 
do little good, while the cost of radical changes, 
not only in money but in the operations of daily life, 
seems to be prohibitive. The interest of the subject 


for our readers lies mainly in the part which the 
engineer may find himself called upon to play. We 
may have, on the one hand, more tube railways and 


work for Sir Benjamin Baker, or, on the other hand, 
overhead structures, developments of Sir J. Wolfe 
Barry’s Waterloo Bridge scheme. The motor man 
and the electrician may find work to do; but none of 
them can play any really useful part unless they are 
engaged in carrying out some comprehensive scheme 
which will apply, if not to the entire metropolis, 
at least to some large area of it. In one sense the 
problem presented for solution is quite simple ; 
in another it is complex in the extreme. The 
general conditions are very similar to those exist- 
ing in a theatre. A large number of people have 
to find their way in through more or less 
contracted passages, and subsequently to get out 
again. Both operations take time. The work of 
the Commission will largely consist in showing how 
the time required in getting from Charing Cross to 
the Bank, or from the Marble Arch to Mile-end, 
may be reduced. The street traffic of any great 
town may be divided into two main portions. One 
of these is conducted with much uniformity and 
little trouble at an average pace of something not 
much under three miles an hour. That is the pedes- 
trian traffic on the footways. It goes on smoothly, 
because it is all of thesame kind. It does not stop. 
The rate of motion of the two streams flowing one 
at each side of a street is very fairly uniform. 
The hindrances to this locomotive harmony are the 
street crossings; eliminate them anda great gain 
would be secured. The second portion is vehicular, 
and it is the vehicular traffic that is congested. The 
reason is that it is a mixed traffic; it is quite 
different in this respect from the footway traffic. 
Some vehicles move quickly, some slowly. Many 
of the vehicles not only stop, but they remain 
stopped, and so interrupt the flow, just as a rock 
thrown into a river checks the current. All 
authorities are agreed that if it were possible to 
maintain two streams of vehicles moving at the 
same velocity in opposite directions in our streets 
there would be little cause for complaint. If we 
analyse the work done by our admirable police it 
will be seen that it mainly consists in maintaining a 
uniform movement of the whole stream of traffic. 
The slow are hurried, the fast are checked; but all 
this can only be done in an imperfect way. The 
conditions are too much for the most competent 
police in the world. 

There is only one way in which the difficulty can 
be solved—always supposing, of course, that the 
streets are to continue to be used as main thorough- 





fares. That consists in getting rid at one swoop of 
all omnibuses, most of the cabs, and resorting 
directly to the American system. In each street 
would be laid a double line of rails, and on these 
would run a double line of tramcars driven by elec- 
tricity. The horse would almost disappear from our 
streets. Those of our readers who have been in 
Glasgow will see a not distant approach to this 
system. The traffic that cannot be carried on by 
the tramear will be conducted by motor cars. The 
horse, as we have said, will go away into the 
country—at all events, from our main thorough- 
fares. We have now the electrical brougham ; it is 
but a step to the motor cab. All this is quite within 
the region of practical municipal policy. But, 
unhappily it does not provide for everything. To 
use an Americanism, the electrical tramway and the 
motor car do not “ fill the bill.” Any scheme which 
is to be really efficient must eliminate once and for 
all the stoppage of vehicles at doors in main 
thoroughfares. There can no longer be a great 
string of vans standing at the wholesale houses in 
Cannon-street during the busy hours of the day. 
The shopkeepers who dispense the necessaries, the 
conveniences, and the luxuries of life, will no longer 
be able to obtain their supplies during the daytime. 
We do not need any explicit indications to show 
that the effect of the introduction of the new system 
would be sweeping. Londoners would find them- 
selves living in a manner as though they were 
suddenly transferred to New York. Congestion 
would be relieved. Would the metropolis be 
thereby made happy? And it must never be for- 
gotten that the introduction of tram lines alone 
would probably do more harm than good. New 
York is suffering from congestion, and reports and 
investigations are the order of the day. The greater 
the number of cars, the greater the demand for 
them. So long, we are told, as any other vehicles 
are permitted to use the streets, so long will con- 
gestion exist. Above all, the vans must be got rid 
of ; they cannot be permitted to stand to load and 
unload. Mr. Shepard, reporting on the whole 
question, writes :—‘‘ The growth of New York in 
population, resident and transient, and as a mercan- 
tile and commercial centre, has been phenomenal. 
This is evidenced no more strongly than in the 
demand for urban transit facilities. Relief will be 
secured when the completion of subways, tunnels 
and bridges is attained. Contemplating the future 
growth to be expected, even with the increase due 
to these facilities the demands for street service will 
not be lessened, but will be even more urgent than 
at present. The great demand for street service is 
because it exists on the street itself, and affords in 
convenience what no other transit can.” 

Two alternatives remain; the first is too dreadful 
to contemplate, it is the overhead railway; the 
second is the tube. We venture to think that the 
tube will not solve the difficulty. Although at first 
the running of a tube under a street seems to 
reduce the traffic in that street,in the end the traffic 
is restored; sometimes it is greater than ever. As 
we have already pointed out in a previous article, 
the greater the facilities provided for getting into 
London the greater is the crowd availing themselves 
of these facilities. A tram line is run into the 
country; there is a good service of fast cars. 
Almost by magic a town springs up at the further 
terminus. The new means of locomotion only serve 
to augment the crowd in “the City.”” Let us have 
tube railways by all means, but let us have them 
fully aware the while that they will not remove the 
congestion in the streets. That must be dealt with 
as a distinct and most troublesome entity. The 
engineer and the electrician can do what is wanted, 
but not unless the conditions are favourable. It 
must be constantly kept in view that the solution of 
the congestion problem lies in maintaining two 
steady streams of traffic moving at the same pace 
from, say, Charing Cross to the Bank. If that can 
be done then the streets will be found to be wide 
enough. There is no mechanical difficulty in the 
way. It remains to be seen whether, as we have 
said, the necessary conditions could be enforced 
among a population intensely conservative, and 
convinced, not without reason, that existing methods 
of conducting street traffic are really survivals of the 
fittest, and those best suited to the wants and pre- 
judices of an enormous number of people. We 
shall be greatly surprised if the report of the Royal 
Commission does not insist on the fact that every- 
thing that can be done in the way of constructing 
underground railways must prove in the long run 
useless, as far as reducing street traffic is concerned. 
That must be dealt with as though the railways had 
no existence. Lastly, it is necessary to explain that 
the congestion of traffic on suburban railways is an 
entirely distinct question, requiring treatment quite 
different from the congestion in the streets. The 
Commision will probably have, in the long run, to 
deal with this question far more thoroughly than 
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would be gathered from the terms of reference 
which we have quoted above. 


THE FRENCH NAVAL PROGRAMME, 


Since M. Pelletan accepted the portfolio of 
Minister of the Marine, his system of naval reform 
has been so violently attacked and criticised that he 
seemed to have little prospect of coming out of the 
debate on the naval estimates unscathed. Neyer. 
theless, the discussion last week was singularly 
devoid of heat or interest, for the reason partly that 
the economies proposed by the Minister had been 
rejected by the Budget Commission, and the 
Chamber were of the opinion that, while the Com. 
mission represented a safeguard against any reduc. 
tion of expenditure which might affect the eflicieney 
of the navy, it was, at all events, an advantage to 
have a Minister who looks closely to the spending 
of public funds. M. Pelletan, indeed, assumed the 
responsibility of his office at a moment when the 
Marine was in an extremely precarious situation, 
The programme, which was to have been termi- 
nated, was still dragging along with desperate 
slowness, and, after making such a huge sacrifice to 
equip France with a strong fleet, the country began 
to show considerable uneasiness over the rapidity 
with which England increased her lead. While the 
paramount naval Power was adding three ships fer 
one built by France, it was found necessary to 
modify the terms of the programme. The Minister 
saw that it was absolutely useless trying to compete 
with England in the construction of battleships, 
Not only could they be built much faster in this 
country, but three could be constructed for the cost 
of two in France, and thus the heavily increasing 
expenditure upon new vessels was actually turning 
to the advantage of Great Britain. Every attempt 
at diminishing the superiority of the English 
Navy merely served to increase it. The first step 
taken by M. Pelletan was to carry out a thorough 
reorganisation of the arsenals. He instituted an 
eight-hours day in the hope that this would stimu- 
late the workmen to fresh exertions ; he is trying 
to centralise authority upon the English system, so 
that one man will be responsible for everything 
taking place in his own department, and he is 
also endeavouring to give a civil administration 
to the Marine upon the plea that the naval officers 
and engineers are animated by a spirit of too much ex- 
clusiveness. It is doubtful whether on this last point 
M. Pelletan will be able to triumph over the power 
of public feeling which is arrayed against him, but on 
the others he is largely following in the path marked 
out by M. Lockroy. All these reforms aim, of 
course, at increasing the efficiency of the service, 
and getting the best value for the public money, or, 
in other words, building ships at the lowest possible 
cost. Unfortunately for France, her lavish expendi- 
ture in the past has left the country in an ex- 
tremely difficult financial position. She has been 
spending so recklessly that the sources of revenue 
are no longer able to make up for the deficit, with 
the result that it has become imperative to keep 
the expenditure within bounds. M. Pelletan tem- 
porarily placed the financial interests of the country 
before any question of naval expansion, and in 
order to cut down expenses he stopped the contracts 
for the new battleships, and reduced the efficiency 
of the Mediterranean squadron for six months. 
This is what the country would not submit to for 
a moment, and under pressure of public opinion 
the Commission found the money for the battle- 
ships, and not only brought the Mediterranean 
squadron up to its old efficiency, but also granted 
fresh funds for coal, ammunition, and equipment 
generally, to allow of the squadron engaging in 
more frequent firing practice. Thus all M. 
Pelletan’s attempts at economy have been met by 
the Commission which increased the Minister's 
demands by more than 10,000,000f., thus bringing 
up the total naval estimates to 316,762,163f., cr 
about £12,700,000. This huge sum was voved by 
the Chamber during a debate that lasted only one 
afternoon. 

The difficulty with the French navy lies in the 
fact that the ships are not only a very long time 
under construction, and cost 20 per cent. more than 
they do in England, which percentage would be 
greatly increased by including the general charges, 
but once off the stocks they give no end of trouble 
before they can be accepted for service. The case 
of the Magenta is historical; and now that the 
fighting tops have been cut down to reasonable 
dimensions, there is often a great deal of difficulty 
with the boilers and machinery of the vessels sent 
out on trial trips. It frequently happens that they 
fail to reach the contract speed. The armoured 
cruiser Jeanne d’Arc was put on the stocks in 1899, 
and ought to have made her trials at the end of 
1899, but it was only last month that she was 
ready, and the trials were so unsatisfactory that ske 
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had to return to the arsenal to have the boilers 
changed. In view of these repeated troubles witb 
the boilers, M. Pelletan has condemned the small 
water tubes, and has ordered boilers with large 
tubes for all the new vessels. There is scarcely a 


single cruiser which has been completed in any- 
thing like the contract time. The Dupetit-Thouars 


ought to have been ready in 1901, and it is the same 
with the Gueydon, Dupleix, and many others which 
are already two years in arrear, and it is impossible 
to say when they will be ready for their trials. 
Those fine vessels the Gloire, Condé, and Marsel- 
laise, for example, ought to have been accepted at 
the end of 1902. This state of things is a serious 
cause of worry to the Minister. Despite the 
enormous efforts made occasionally to compete 
with the British arsenals in rapidity of construction, 
the French can rarely turn out and equip armoured 
cruisers in less than six or seven years. They do 
some good performances now and then, but these 
are exceptional. Whether any improvement will 
be effected by the proposed re-organisation of the 
arsenals is a question of the future, but for the 
moment M. Pelletan sees the hopelessness of con- 
structing fighting ships at the same rate as the 
English, and it is this inferiority which has brought 
into existence the “ new marine”’ inaugurated by 
Admiral Aube, of whom M. Pelletan is one of the 
staunchest followers. Yet the new marine has by 
no means succeeded in giving practical effect to its 
peculiar strategy. Admiral Aube thought that the 
seas would be swept by French torpedo boats, and 
he was responsible for the construction of the 
Foudre, the first of the type of torpedo boat carriers 
which were to allow of their being launched on the 
high seas. The failure of the experiment of suc- 
cessfully launching torpedo boats, and taking them 
on board again in heavy seas, turned attention to 
the submarine boats, and M. Pelletan hopes to do 
for the submarines what Admiral Aube failed to do 
with the torpedo boats. He expects to accomplish 
this by some ‘“‘new invention ” for launching the 
submarines of which apparently no one has yet the 
secret. Before the submarine boats can be used on 
the high scas it is necessary that they should be of 
a more practical character than they are at present. 
On this point the Minister displays far less optimism 
than was the case a twelvemonth ago. For some 
time past his attitude towards the submarines has 
been far from confident, and during the debate he 
cotfessed that a great deal had yet to be done in 
rendering the submarines habitable and providing a 


more satisfactory means of seeing what was passing | v n 1 
| the process is, on the whole, a reversi»le one, “The expression 


at the surface. These are, of course, the two great 
points which make or mar the submarine, and it is 
clear that the French have not made so much pro- 
gress in this direction as they had been led to 
believe. 

Once the submarine is perfected, M. Pelletan hopes 
to see them carried on cruisers, since he claims 
that they are much easier to launch than torpedo 


boats. For this purpose the cruisers must be 
faster than those of the enemy. In fact, 
the Minister has come to the conclusion that, 


as it is hopeless to compete with England in the 
construction of battleships, France should make up 
for the deficiency by building faster cruisers. This 
is the fundamental theory of the “new marine.” 
M. Pelletan alludes to the empire of the sea as a 
myth, as he contends that the empire is merely 
bounded by the range of the guns of the huge battle- 
ships which cannot steam at more than 18 knots. 
With her fast cruisers France would have a rapid 
and mobile fleet which could fight when and where 
it pleased, leaving the enemy’s battleships to expend 
their shot without doing too much harm. This was 
the favourite thesis of M. Lockroy, who inaugurated 
the commerce destroyer; but it was scathingly 
attacked by the naval experts, and when M. de 
Lanessan became Minister of the Marine he effected 
a compromise by putting his 14,800-ton battleships 
on the stocks and continuing the cruisers and sub- 
marines ordered by his predecessor. M. Pelletan 
appeared disposed at first to adopt a similar policy. 
He has now completely thrown it over in favour of 
the new theory, and thinks that there is no salva- 
tion for France except in speed. 
reason that he ordered an entire re-arrangement of 
the plans of the Ernest Renan to increase the calcu- 
lated speed from 22 to 23 knots. To this end her 
displacement has been increased from 12,550 tons 
to 13,562 tons, and the horse-power from 27,500 to 
38,000. The coal capacity has been augmented 
from 2100 tons to 2300 tons. The armament was 
to have been composed of four 194 mm. guns and 
sixteen of 164°7 mm.; but these have been replaced 
by two guns of 240 mm. and twelve of 164:7 mm. 
For the sake of an extra knot the range of action 
has been considerably reduced—to such an extent 
that there are very few French critics who think 
that the money could not have been better 
employed in building a battleship. The Minister 


It is for this | 


cannot claim that, even with these alterations, 
France will possess faster ships than England, 
for each new addition to speed is surpassed by 
this country, the Jeanne d’Are being followed by the 
Drake class, and the new British battleships will give 
balf a knot more than the Patrie and République. 
Whichever way it turns, the new marine finds itself 
surrounded by new difficulties. The position is so 
far from encouraging that, during the debate, one 
orator wanted to induce the Government to institute 
another programme of naval construction more in 
keeping with the special needs of France. Before 
the Minister can strike out on new lines the existing 
programme must be completed, ard there is little 
prospect of this being done within four or five years. 
Meanwhile, the difficulty of devoting sufficient 
money to the foreign naval stations is greatly 
retarding their equipment, but M. Pelletan an- 
nounced his determination of proceeding with the 
works at Dakar and Martinique, and also at Diego- 
Suarez in Madagascar. In the Channel and in the 
Mediterranean the torpedo stations are to become 
points of attack ; for in what way, says M. Pelletan, 
van the squadrons be better served than by throttling 
the Straits of Dover with torpedo boats and sub- 
marines, and forming a chain between Corsica and 
France, Sardinia and Bizerta, and between Oran 
and the coast of Spain? With such eloquence the 
French Chamber was disarmed, and so the torpedo 
boat, which was temporarily eclipsed by the sub- 
marine, is likely to become once more a prominent 
factor in French naval strategy. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions a our 
correspo .) 





ENTROPY. 

Sir,—Not long ago I believed that I knew what entropy is ; the 
correspondence which bas been published in your columns has 
done much to convince me that, like yourself, I do not really know 
what the word means to-day. Clausius has long since lain 
untouched on my shelves, but full of the idea that when we want 
information we should always, if possible, obtain it at first hand, 
I referred to Browne's translation of Clausius’ ‘‘ Mechanical 
Theory of Heat,” published in 1879, and turning to pages 106-7, 
found that, in the first place, Mr. Evershed and ‘‘ H. H.” are both 
wrong as to the derivation of the word. In Poggendorf’s 
‘** Annalen,” vol. cxxv., page 590, Clausius gave the name entropy 
to ‘‘a quantity,” deriving the word from the Greek tpo}, which 
means, according to Clausius, ‘‘transformation.” Thus we have 
entropy defined as “‘a quantity,” which is definite gain, seeing 
that the existing puzzle appears to consist in the difficulty of say- 
| ing what entropy is. Next, we have to find out, entropy being a 
| quantity, what that quantity is. Here again let me quote directly 
from Clausius. He says, after describing a process, provided 


d . if it be understood in the sense just given, is the differential 


T 
of a quantity which depends on the condition of the body, and at 
the same time is fully dete:mined as soon as the condition of the 
body at the moment is known, without our needing to know the 
path by which the body has arrived at that condition ; for it is 
only in this case that the integral will a’ ways become equal to zero 
as often as the body after any given variations returns to its 
original condition.” He then goes on to say why he has us2d the 
word entropy, and continues, ‘‘The complete explana ion of this 
name, and the proof that it correctly expresses the conditions of 
the quantity under consideration, can, indeed, only be givea at a 
later period . but for the sake of convenience we shall 
use the word henceforward.” 

Turning to the article on thermodynamics in the ‘‘ Encyclopedia 
Britannica,” written by Tait, I find that entropy is defined as the 


quantity = , where H is the totai quantity of heat in any body and 


tits absolute temperature. Professor Robinson, in his book on 
‘*Gasand Petroleum Engines” writes :—‘‘ When a pound of any 
substance takes in or gives out heat H at the constant absolute 


temperature T, its gain or loss of entropy @ is measured by oo so 


that H, the quantity of heat energy absorbed or given out, is the 
product of the two factors tz:mperature T and the difference in 
entropy @ of the substance, that is, H = T@. In other words, 
heat energy = thermal height x thermal weight.” Let me add 
to this definition, that given in ‘‘ Physics, Experimental and 
Theoretical,” by Jude and Gossin: ‘“‘ What is that property of a 
substance—if any—that rem:-ins constant during an adiabatic 
transformation! It is certainly not the temperature, neither is it 
the heat or internal kinetic energy. For all that adiabatism 
implies is that heat does not enter or leave the substance as heat, 
though it is constantly doing so as a concomitant of external work. 
We shall, however, see that there is something belonging to the 
substance which remains constant during an adiabatic change, 
that something being called entropy.” And again, ‘‘The entropy 
of a body is primarily conceived as that property of the body 
which remains unchanged during an adiabatic transformation. In 
other words, just as the temperature is constant along an isothermal, 
so the entropy is constant along an adiabatic or isentropic line.” 

I donot think that any of my readers can complain that entropy 
| has not been defined. They may, perbaps, find some difficulty in 
| reconciling the definitions, but I shall not pretend to help them. 
| It has been said that entropy is nothing more or less than an 
| expression of Rankine’s ‘*Thermodynamic Function.” That 
| depends on the second law of thermodynamics, thus stated by 
| Rankine in ‘‘The Steam Engine and other Prime Movers,” 1861, 








‘Tf the absolute temperature of any uniformly hot substance be 
| divided into any number of equal parts, the effects of those parts 
in causing work to be performed are equal.” It is a matter of 
| notoriety that a great difference of opinion existed as to what the 
meaning of this definition was intended to be. So far, it seems 
| clear enough, but its author went on to say that the law might be 
| expressed in the following form :—‘‘ The work performed by the 
| disappearance of heat during any indefinitely small variation in the 
| state of a substance is expressed by the product of the absolute 
| temperature into the variation of a certain function, which func- 
| tion is the rate of variation of the effective work performed with 
| the temperature.” It will be seen that it requires some thought 
to arrive at the meaning of these words, so as to reconcile them 
with any definition of entropy. 

One point of difficulty about Rankine’s second law is that, as 
stated, it is not necessarily universally true. Let us suppose that 
we have ten cast iron balls, all of the same size, and heated to 
1000 deg. Fah. Nowif we thrust all these balls together into an 


enclosed volume of air, the temperature and pressure of the air 
will be raised, and it is evident that each of the balls will part with 
the same quantity of heat, and the work done will be the same for 
each ball. That is the second law of thermodynamics. But now, 
instead of putting all the balls in at once, let us put them in one 
after the other, with a time interval, and it will be seen that the 
work done by each cannot be the same, because the quantity of 
heat which each can part with will be different, depending on the 
rangeoftemperature. The first balls will do more work than those 
which succeed them. Using Sir Oliver Lodge’s cascade illustration, 
let us suppose that we have a tube 10-5ft. high, and ten balls each 
a foot in diameter. If, now, we drop one ball down the tube, its 
centre of gravity will descend 10ft., and if the ball weighed 100 lb. 
it would do 1000 foot-pounds of work in falling. But the second 
ball would only fall 9ft.. and the third 8ft., and so on. The fall 
here represents drop in temperature, the weight of the ball 
quantity of heat. This is simply Professor Robinson’s explanation 
of entropy over again. It may be remarked, however, that in the 
case of the hot balls and the air, the balls first put in and cooled 
below the final average would be raised in temperature again by 
the last balls. But if we concede this we do not make Rankine’s 
proposition as it stands any more like a complete law. In Nicholl’s 
** Physical Sciences,” published in 1860, there is an excellent 
article on ‘‘ Thermodynamics,” written by Rankine, in which we 
have an explanation of the thermodynamic functions, 9, + d 9, 
which is too long for quotation, but it may interest some of your 
readers. 

Leaving now for the moment entropy, may I venture to ask 
some of yuur space to clear up certain points which seem to me 
to be much in need of elucidation. Your leader of last week 
stimulates me to take action which I have in my small way long 
contemplated. I refer to the relation between thermodynamics 
and the design and construction of real heat engines. 

If I read any text-book on heat, I find that it is almost entirely 
concerned with physical speculations. The study of thermo- 
dynamics is on all fours with Sir Oliver Lodge’s study of electricity. 
It begins with the fundamental idea that a!l matter is built up of 
molecules, and that what we call heat is nothing more or less than 
the evidence of the movement of the molecules. Bears used to be 
taught to dance, it is said, by making the poor brutes stand on hot 
plates. The hotter the plates, the quicker the bears danced. 
Just this holds good of the molecules. Granted, then, an infinite 
multitude of hard spheres in rapid motion in a closed vessel, we 
have only to give the mathematician a free hand, and he will 
straightway work out a multitude of equations showing what must 
go on among the molecules. Thus, for example, pressure is due 
to the bombardment of the sides of the enclosing vessel by the 
flying molecules. All goes well in this direction until we begin 
to ask awkward questions. The mathematician has no difficulty in 
proving that the side of the containing vessel must be infinitely hard 
or infinitely elastic, or the molecules must possess these charac- 
teristics, or else there would be a gradual loss of energy in any 
body of, say gas, enclosed and left to itself. In plain terms, the 
pressure would gradually fall to zero in a gas cylinder unless heat 
were continually added from the outside. But it is known that 
steel is neither infinitely hard nor infinitely elastic, not any more 
are the molecules, gas is viscous. But so far as is known there is 
no loss of pressure; and to explain away the difficulty it is 
assumed that the molecules never touch the metallic surface at all, 
but bombard a lining membrane, if I may be allowed the word, 
of the ether. I only mention these things because I want to 
show how purely speculative and transcendental in many 
respects the mathematical science of thermodynamics is. Clerk- 
Maxwell’s treatise on ‘‘ Heat” is in many respects a splendid 
metaphysic. In order to understand how much all the thermo- 
dynamics of the mathematician is in many respects speculative, it 
would be well that your readers should turn to the pages of Mach 
and Hertz. All these molecules and matters about which we talk 
are, after all, convenient figments of the imagination. It is not 
only impossible to prove that they exist, but the views held con- 
cerning them by the highest authorities are altered every day, 
almost every hour. I am not criticising these theories, these 
admirable working hypotheses. Far from it ; I think they repre- 
sent splendid flights of genius, infinite labour, imagination cf 
the highest order. But it is all the more true that thermo- 
dynamics, as we know them, are in the main speculative, and 
based on pure speculation. Then take Carnot’s cycle, it is founded 
on certain mathematical propositions concerning the behaviour of a 
hypothetical fiuid under hypothetical conditions. Mr. Wells, in 
a very clever and amusing book, tells us how a man, having 
succeeded in producing a metal which would intercept gravity, 
the said metal in the shape of a flat plate was immediately carried 
up by the pressure of the air under it—there being no pressure due 
to the weight of the air above it—through the roof of the foundry. 
As the plate rose there was established under it a column of weight- 
le&s air equal in cross section to the area of the plate. For the 
sequel, I must refer your readers to ‘‘ The First Men in the Moon.” 
Now a mathematician wou!d spend a good deal of energy in workirg 
out the precise results of the upward flight of the plate. Much 
tkat has been written about thermodynamics has absolutely ro 
more solid foundation in fact than the episode I have named. 

Here I cannot resist the temptation of asking you to permit me 
to quote from the magnificent ‘‘ Introduction” to Hertz’s ‘‘ The 
Principles of Mechanics.” Yet to quote to advantage would be to 
quote too long ; I must rest content with a few lines. Speaking 
of the part played by the mathematician in dealing with thermo- 
dynamics, he says, ‘‘ To an investigator like Gustav Kirchoff, who 
was accustomed to rigid reasoning, it almost gave pain to see 
atoms and their vibrations wilfully stuck in the middle of a 
theoretical deduction.” 

The mathematician lives in a world of his own, but it is not 
demonstrable, I think, that he bas ever come far out of that world 
into the world of practical engineering to bestow benefits. If we 
consult the history of the steam engine from Savary’s day to the 
present moment, we find scarcely a trace of the labours of the 
mathematician as promoting development. I think it is not too 
much to say that, as you have pointed out, none of the great in- 
ventors who have given us the modern steam engine called in the 
aid of mathematics in any way to help them. Indeed, the science 
of thermodynamics followed the steam engine instead of leading 
it. Watt used no mathematics other than arithmetic, neither 
did Corliss. The locomotive owes nothing to the mathematician. 
Most of the improvements made have been against the advice of 
the mathematician instead of with it; the compound system, 
clearance, and jacketing may be named as examples. 

Here I should like to quote Tyndall’s seventh lecture on sound. 
He was referring to the fact that the hammers of pianofortes are 
made to strike the strings at that point in the string’s length which 
will annul the seventh overtone, which is a discord. The makers 
had arrived at this result without knowing the reason why. 
Helmholtz followed the makers and found out the reason. 
Tyndall said:—‘‘The musicians engaged in this work knew 
nothing of the physical facts and principles involved in their 
efforts. They knew no more about them than the inventor of 
gunpowder knew about the law of atomic proportions. They tried 
and tried until they obtained a satisfactory result, and now when 
the scientific mind is brought to bear upon the subject, order is 
seen rising through the confusion, and the results of pure 
empiricism are found to be in harmony with natural law.” Sub- 
stitute heat engines for pianofortes, and we have the facts of the 
work of the mathematician in a nutshell. Notinfrequently I have 
seen the question put in your columns, What has been the direct 
influence of the study of thermodynamics on the steam engine? 
but I have never yet seen the question answered. Professor Perry 
is, I venture to say, quite unable to tell us anything that can be 
profitably applied to the design of a steam engine, and is not 
already known. The reason is, of course, that no mathematical 
investigation whatever can take into account all the conditions 
prevailing in a real engine. No one could plot beforehand an 





indicator diagram which would agree with anything like precision 
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with a real indicator diagram, and this is one reason why the prac- 
tical engineer cares so little for the professor. The labours of all 
the ewan together did not do one-tenth as much for the 
heat engine as was accomplished by Joule, when by direct, careful 
unremitting experiment, he gave the world the 772 foot-pound 
dynamical equivalent of one B.T.U., and so established for all 
time a real standard of ison by which the mechanical 
efficiency of motive-power machines might be determined. 

It so happens that we have a most striking illustration ready to 
our hands of the inutility of pure thermodynamics. The late Mr. 
Willans was a consummate mechanician, a prince of inventors ; 
with him was associated Capt. Sankey. It would be difficult to 
find a finer mathematician so far as thermodynamics are con- 
cerned. Two such men ought to have been able, if thermo- 
dynamics could accomplish it, to produce a steam engine which 
should be in the very first flight for economy. But the 
Willans engine owes its well deserved popularity to the beauty of 
its workmanship. It it not, according to modern notions, an 
eminently economical engine. Capt. Sankey could not suggest 
any method of making it use so little steam that it should stand in 
the same category as the engines of various makers at home and 
abroad, and this, be it remembered, although nothing has been 
left undone in the application of tests that science could suggest. 

I do not think that the mathematician has done quite all that 
he could do for the heat engine, and that simply because he is given 
to standing aloof and regarding the practical money-making steam 
engine as something beyond his ken. Perhaps he isright. Mean- 
while the fact remains that people go on taking contracts and 
designing and building steam engines, and gas engines, and motor 
cars, and they neverseem to take any thought for thermodynamics 
or the @ @ diagram, and no one has succeeded in proving that the 
engines are the worse for this seeming neglect. as Be 

Victoria-street, February 9th. 

Sir,—Permit me to support the statement of Professor Perry 
respecting my friend and partner, the late Peter William Willans, 
who undoubtedly believed, as Professor Perry says, that ‘‘ the 
MacFarlane Gray diagram was of the greatest use to any engineer 
who wishes to understand the steam engine or to design improve- 
ments.” Mr. Willans had little mathematical training, but when 
the meaning and the possibilities of the @ @ diagram had been ex- 
plained to him by Mr. MacFarlane Gray—at meetings the memory 
of which is a delight, twenty years afterwards—he mastered the 
differential calculus expressly that he might be able to follow up 
the subject. If ever an engineer deserved to be called a practical 
man, working his way through practice up to understanding, it 
was Mr. Willans. You say that “what is going on inside any 
heat engine can be learned without the aid of squared 
paper.” I fear that even squared paper tells us much less than we 
want to know ; but I venture to think, as Mr. Willans certainly 
did, that if it has the @ @ diagram on it, that sheet of squared paper 
is the most potent instrument in our hands for heat-engine 
research. Elsewhere you indicate a preference for that class of 
information which ‘‘ has teen obtained by experiments conducted 
on a large scale ; the results have been reasoned about, and im- 
provement has followed improvement.” Now, of all experimenters 
upon the large scale I hold Mr. Willans the chief. Such work as 
his could only have been carried out through a rare combination of 
the most practical genius with a truly scientific — though not 
mathematical—mind. He reasoned from his results, as you say, 
and great improvements followed, but I can testify how largely his 
reasoning was inspired by the @@ diagram. Professor Perry does 
not in any way exaggerate either Mr. Willans’ admiration for it, 
or the practical use he made of it. 

Personally, [ am content to be ignorant of what entropy 
‘*means,” and to take it as merely the width of a diagram which 
represents heat units by area, the height in the same diagram 
representing temperature. Perhaps, if the author of the diagram 
had merely said, ‘‘ Here is a diagram in which area represents 
heat units, and height represents temperature, and you can 
deduce a great deal of useful information from it,” and had not 
christened the other dimension entropy or anytbing else, there 
might have been less controversy now, but the diagram by any 
other name would be as useful. You tell ‘‘ Draughtsman” that 
for the ‘“‘narrowed purpose” of designing a steam engine, ‘‘ the 
6 » diagram is whoily useless. It cannot be employed to settle 
the proportions of parts or the dimensions of cylinders.” I venture 
to think that for the purpose of settling, not the width of the bed- 
plate, but the dimensions of cylinders, the diagram offers exactly 
the belp which is wanted even in that sort of ‘‘real drawing- 
office” where the student, as you say, is likely to be taught a 
much diminished respect for graphic thermodynamics. 

Ragby, February 7th. Mark ROBINSON, 








. 

Sir,—Judging from Professor Perry’s article on entropy in your 
issue of January 25rd, he is clearly unable to give any direct or 
concise answer to the question, ‘‘ What is Entropy?” and this 
leads one to wonder what answer he expected to the question set at 
the Elementary Steam Examination in 1898, ‘‘ Define Entropy.” 
I have before me my notes of some lectures on 6 diagrams by 
Professor Hudson Beare at the University College Laboratory some 
time since. As delivered, the opening statement was ‘‘ Entropy or 
Heat, Weight, or Quantity.” 

Temperature :—In heating water or any substance which does 
not change its state during heating the entropy of the process is 


the sum of all the expressions a where ¢ = each small incre- 


ment of heat. Where substance changes state during reception 
of heat the temperature remains constant and the entropy is 


) 
therefore & 
refore 5 


lam sorry [am unable to reproduce the entropy charts which 
were constructed on steam tests made at the time, as these would 
convey a far better idea of the principle than any amount of letter- 
pre3s. J. W. CABLE. 
East Finchley, February 9th. 





Sin,—In the Electrical Reciew of January 23rd Professor Perry 
wrote “That Clausius used a term in one sense, and that all 
modern men use the same term in another sense is a matter 
perfectly well known.” This was in a letter headed ‘‘ Entropy,” 
and Professor Perry’s contention is that { d H/@ = ¢ is the defini- 
tion of entropy, while mine is that it is wrong for real changes, 
because, as Clausius shows and says, | d H/@ < @ inall wholly 
or partially irreversible processes. I think that as Professor Perry 
says thatinacycle { d H/@ = 0, and as Clausiussays | d H/ 6< 0, 
and that d H < 6 d @, it is clear that Professor Perry differs 
from Clausius, and the obvious meaning of the sentence quoted 
above is that Clausius used the term entropy in one sense, and all 
modern men use the term entropy in another. If it does not mean 
that, will Professor Perry say what it does mean / 

JAMES SWINBURNE. 

82, Victoria-street, February 8th. 





FLASH BOILERS. 


Si1n,—Before answering Mr. Smith’s last letter perhaps it will be 
as well to take a short survey of the ground of dispute to save our- 
selves from talking round ina circle. Unfortunately, I have not all 
the copies of THE ENGINEER by me at the moment, and I therefore 
speak trom metaory to some extent, but I believe that what I have 
stated below gives a fair statement of the case. I have said :— 


(1) That as a general thing a flash boiler is likely to be less 


the absence of initial pressure, and the necessity for employing a 
—_ large pump in most cases, 
(3) That relief valves for regulating the supply of feed—meaning 
those controlled by a spring only—are not reliable. 
(4) That the maximum output of steam per square foot per hour 
is about 12 Ib. _— hour from cold feed-water with the boiler 
supplying a steady demand, and this with extravagant oil con- 
sumption. 
(5) That the maximum output of steam per pound of oil was 
about 10 Ib. with cold feed-water. 
(6) That I was of opinion that, given a flash boiler car and 
another car fitted with a thoroughly sound water-tube boiler 
capable of being made red-hot without harm, no impartial person 
would select the flash boiler car, on account of the greater con- 
venience of the steady and initial steam pressure of the other. 
(7) I believe I stated that I had, and should have, very slight 
objection to this type of boiler for steam launch or stationary 
work. If I did not so state I now doso, My original paper was 
intended to be read from a motor point of view, though the pre- 
liminary experiments were conducted on the test stand. The only 
objection to a flash boiler outfit on beard ship is that if paraffin is 
used the ship will smell of it in a month from stem to stern. 
= these statements Mr. Smith replied, I believe, something as 
under :— 
(1) That, so far from being less economical than other boilers, the 
flash boiler was much more so, He also stated, I believe, that as 
much as 18 lb. of steam per pound of oil was sometimes obtained 
from one, that 15 lb. was often obtained, and that 12 Ib. was the 
usual output. To this I replied that the results of the Club trials 
with Serpollet boilers did not bear him out, showing as they did a 
probable output of about 6 lb. or 7 lb. per pound of oil—on my 
estimate of steam consumption. 1 also asked him to give details 
of trials showing these high results. He now responds with 
a test in which a flash boiler having an output of 6-16 Ib. per 
square foot per hour gives 12 Ib. of steam per pound of oil with 
hot feed. This, whilst undoubted! papses pal will, I think, 
be found little to the point. ieee to my first paper will 
show that the best results I obtained on the test stand were almost 
the same as this, the output being 10 lb. per pound of oil with cold 
feed. With 120 deg. Fah. added to the feed, as in Mr. Smith’s 
case, the heat per pound of steam which the boiler would have to 
supply would be about 12 per cent. or 14 per cent. less, and the 
output that much higher, or about 11-5 lb. per pound of oil. This 
difference is negligible, considering the sizes of the respective 
plants. Iam fully aware that these results can be obtained on the 
test stand, but what I have stated and maintain is, that in every- 
day use in a car nothing like this result can be got, though it is 
possible that as long as the thermostatic regulator of the White car 
keeps in order that machine may show considerably better results 
than those obtained in ordinary unregulated flash boilers, and, for 
that matter, as good as those obtained with ordinary water-tube 
or fire-tube boilers. 

(2) I believe that this is adwitted as except the pump part, and 
as to that it would seem a matter of opinioz. I find that I under- 
stated the Miesse pump. It is lin. or jin. barrel by about 4in. 
stroke, and, I was told at the Stanley Show, runs about 600 revo- 
lutions per minute. 

(3) I have nothing fresh to add to this, except that the new 
Serpollet cars control the water overtiow by the steam pressure and 
not by the water pressure—that is to say, on the White principle. 
The Miesse car uses a hand-controlled relief valve, and Clarkson 
has patented a similar device to Serpollet’s. All this seems to 
show that my objection to relief valve control is well founded. 
There is not a single car that I know of on the market using this 
type of control pure and simple. 

(4) I do not think there is anything fresh to add to this, except 
that it is, of course, obvious that this output could be enormously 
increased for a few minutes. My statement was :neant to refer to 
steady continuous steaming only. 

(5) I have answered this above. 
(6) I have little to add here, except that, if Mr. Smith is right 
in calling the Salamanderine boiler a flash boiler, either I do not 
know what that boiler is or I do not know what a flash boiler 
is. As I understand it, the Salamanderine consists of a central 
drum—cylindrical—standing with its axis vertical. From the 
bottom of this drum start a certain number—say ten—of tubes 
about sin. outside diameter. Each of these is coiled into a separate 
helix with its axis parallel to the drum, and the upper end is then 
fastened into the upper end of the central drum. 
A constant water level is maintained, a gauge glass—or 
automatic feed regulator—is used, and the boiler works in all 
respects as a water-tubs boiler. If this is a correct description 
of this boiler, it is certainly not a flash boiler or anything like it, 
or if it is, then I have no objection to flash ballere, and am 
using them myself. 
It is possible that Mr. Smith and some others of your readers 
may have fallen into the error of supposing that I am advocating 
the ‘‘tin-kettle-stuffed-with-pea3” boiler arrangement used on some 
American steam cars. Nothing could be further from the truth. 
How it could be expected to work with other than pure distilled 
water is a mystery. Iam advocating simply and solely a water- 
tube boiler capable of being heated red without injury, which is 
by no means difficult to make. I have one in use, and have 
designed two other separate types, one of which I am now build- 
ing. These three types were respectively on the Belleville, Babcock 
and Wilcox, and Niclausse principles, and it seems impossible to 
make them leak. At the same time I have not had an extended 
a with them, the first only having run about 1000 miles 
so far. 
Mr. Smith says I do not go into the steam consumption of the 
American car boilers in the Club trials. If it comes to that, I did 
not inquire into what the driver of the 15 horse-power Panhard 
had for breakfast ; one has as much to do with flash or water-tube 
boilers as the other. 
With reference once more to Mr. Smith’sstatement thatit takes one 
gallon per hour of oil to keep the boiler of a 6 horse-power Serpollet 
car hot enough to be ready to make steam, when standing idle, it 
simply sounds incredible. If it is true, it is out and away the 
most serious indictment of the boiler I have yet met ; but, in fair- 
ness to the makers of this car, it should be said that I have never 
noticed anything like this myself. My own water-tube boiler 
ape me on the road a shade over 8 brake horse-power, measured 
y hi'l-climbing results ; yet it will give me 2 brake horse-power 
with one gallon oil consumption per hour, and will keep up full 
steam when idle on less than a pint per hour, I should think, 
though I have never taken the trouble to measure it. It is, how- 
ever, certainly less than a quart. 


which does not agree with the other statement that it weighed 
4 ewt. 


will run three miles after the burner is out. I have seen an engine 


cannot call this a great advantage. 
Referring once more to the English Mechanic car engine, it is 


aright, he stated in that journal that the particular set of engines 
to which I referred—built, I believe, in Northampton—were as 
well made as engines could be. Now, these engines were ordinary 
high-pressure, about 2h}in. cylinders, 2}in. stroke, with piston 
valves. If such a set of engines will, when well made by profes- 
sional engineers, leak 120 1b, steam per hour—well, there must be 


Mechanic, when the design of these engines was first published, 
that the valves and pistons would be found very hard to make tight 
for amateurs, and was thoroughly laughed at for my pains ; on the 


such very divergent views. Ifthe choice lay between the American 
Pea-Blower-Museum and a flash boiler, I should adopt the latter 
with all the faults I believe it to possess without a moment's 
hesitation ; but Mr. Smith to the conan? notwithstanding, | should 
put in that large stand-by pump I spoke of, and thereby obviate 
the oon og Bar having a pump—such as the Miesse—capable of 
delivering about 2 tons of water per hour. Fortunately, from m 

point of view, the choice is not so restricted, and one can have al 
the advantages of the flash boiler, such as safety, superheat, 
absence of liability to damage through overheating, &c., coupled 
with the advantages of the tank type, with its steady and initia) 
steam pressure, and—according to my views—better economy, and 
it was with such a boiler that I was comparing the flash ‘boiler 
unfavourably. 

I really Secs, though, that if I had not got a new boiler 
fully designed and partly built, [should have been tempted to try 
the design mentioned in your leader of a week or two since. This, 
I understand, consists of a water and steam drum, and a coil of 
tube in the furnace, the water being pumped from the steam drum 
through the coil, and delivered back to the drum through a 
reduced nozzle at high pressure. Bar the reduced nozzle, and cop. 
sequent high pressure in the coils and pump, this is a very tempting 
idea. I do not see the advantage of that higher pressure, however, 
in the pump. I should have tried it myself with just a plain coi] 
of equal bore delivering back to the steam drum at normal pres. 
sure, and operated by a double-acting pump below the boiler level, 
The delivery would then take the form of a mixture of steam and 
water, and the steam drum would act as a sort of separator, whilst 
the pump, being double-acting, would be balanced, and bei 
below the boiler, and drawing direct from the steam drum an 
not through the coils, would never run a chance of getting steam 
into it, being always flooded with water. The only difficulties are 
as to the manipulation of the boiler when raising steam. A long 
continuous coil, such as I should propose to use, will not permit 
circulation through it. I have found by actual trial that a 
bore—jin. steam pipe—tube will only pass about 8 lb. of steam 
per hour under a head of 6in. or Sin. of water. That is to say, a 
tube of this sort, under the conditions obtaining in such a boiler as 
is proposed, would only take off the steam from one square foot of 
heating surface. From this it follows that special arrangements 
would have to be made to heat the water when the pump was 
not running. The difficulty is by no means insurmountable, 
though it is there. I should expect good results from such a 
boiler, and I should also hope to make a 5 horse-power macbine 
on these lines for about £10. 

There is one more point on which I should like a little information, 
Is it absolutely necessary to keep the joints of a flash boiler outside 
the shell! I believe not ; but I confess that I have not had suffi- 
cient experience of those joints, which I have found to stand 
heating, to speak with full confidence. The joint I used was as 
follows :—The tubes to be joined were both tapped internally and 
screwed externally. A nipple was then run into the tube and a 
socket screwed over it, both nipple and socket projecting beyond 
the end of the tube about 4in. A copper washer was then placed 
in the annular space between nipple and socket, and also a little 
manganiseite. other tube was then screwed in between nipple 
and socket as tightly as possible. In my own opinion such a joint 
is quite as good as the tube itself, and the longer it is heated the 
more the whole thing becomes as one piece. It is quite impossible 
to take such a joint apart after a month’s use without breaking it 
or stripping the thread. The advantage, on the score of cheapness, 
of being able to keep the joints inside the furnace are con- 
siderable. Joun 8, V. Bickrorb., 
Camborne, January 26th. 


{lf Mr. Bickford will read our article over again he will see that 
the objections he raises have no existence. The coil, to begin 
with, may be red-hot, and circulation may be started just as ina 
Serpollet boiler. When at work the coil will always be full of 
water, which is being passed rapidly through it by the circulating 
pump. The pressure may be, say, Ib. on the square inch, and 
the temperature 467deg. Fah. The water will be delivered, a 
pump barrelful at every second stroke of the circulating pump, 
under a spring-loaded valve, and a percentage will fash into 
steam, as we have said, which may afterwards be superheated. 
The advantage is that the coil will always contain water, and 
cannot be overheated.—Ep, THE E. | 





SUPERHEATING. 


Sir,—Though we feel that we have recently trespassed some- 
what unduly upon your valuable space, we venture to ask you to 
publish the following observations with regard to the three letters 
under the heading of ‘‘Superheating,” which appeared in your 
issue of the 6th instant. 

Dealing first with Mr. Booth’s letter, we would merely say that 
we think our reply to the letter from ‘‘ Engineer” will satisfy Mr. 
Booth that high superheat as distinguished from moderate super- 
heat does, in fact, yield material economy. ; 
Replying to Mr. Hide, we will at once admit that the illustration 
of our engine at Manningtree, which was issued as a supplement 
to THE ENGINEER of the 30th ult., does not give full particulars of 
the engine in detail, It was not intended to do so, There are 
some points in the construction of engines suitable to work with 
high temperature steam which are not patentable, but which are 
in the nature of trade secrets, and these, naturally, we can only 
disclose to our licencees, 

As regards-lubrication, no difficulty whatever occurs. Suitable 
oil can be obtained from practically any of the high-class oil 
merchants at about 3s, a gallon, and we have ample evidence from 
users of highly superheated steam plants, both at home and 
abroad, that no more lubricant is required for high superheat 
than for ordinary saturated steam. Our engine at Erith has been 
working now for nearly two years with a steam temperature of 
over 700 deg. Fah. is engine has six cylinders, but the cost of 
oil for cylinder lubrication is only about 44d. per day of nine 
hours, the output being approximately 140 kilowatts. In other 
words, we spend roughly ;}, part of a penny in oil per kilowatt 
hour. 

As regards the Corliss valves in the second cylinder we have 
never had any trouble either as regards cutting or excessive wear, 
but, of course, our engines are specially designed to work with 
steam at the temperatures referred to. ; 
Turning to the letter from ‘“‘ Engineer,” we must take exception 
to his statement that ‘‘as an appliance for conversion of heat into 
work, the Schmidt system is not the most economical.” We also 
entirely disagree with the figures which he puts forward in =e 


I agree with Mr. Smith that I was misinformed about the heating | of his assertion, more especially as regards the 8000 B.T.U. whic 
surface of the Miesse. I did not trouble to check the statement, | he states are expended in the superheater. 


The following remarks will, we think, prove beyond question 


It will be found that this works out to something under | that our compound engine at Manningtree uses less heat per 
80 square feet. I am by no means surprised to hear that the car | kilowatt-hour than the very excellent triple-expansion engino at 


Middlesbrough, built by our good friends Messrs. Davy Brothers 


of my own run fifteen minutes under similar conditions ; but I | of Sheffield, whose managing director was for a long time our own 
works manager at Erith. 


Taking the heat units in the steam from 0 deg. Fah. to compare 


possible that the engines may have had something to do with the | with the figures put forward by ‘‘ Engineer,” our engine uses 
result ; but I would recall to Mr. Smith’s mind that, if I recollect | (steam at engine 135 1b. pressure, 734 deg. Fah.) 


B.T.U. 

Heat in saturated steam = 15lb. x 1223 B.T.U. = 18,345 
Heat in superheat steam = 15 x (784—358) x +48 = 

Ne ica he hoc ae ee en e® See 


Per kilowatt-hour .. 21,052 
Allowing for the moment the accuracy of ‘‘ Engineer’s” correc- 


something wrong somewhere. I stated in a letter to the Hnglish tion for the low vacuum, the Middlesbrough engine uses (steam at 
engine 158 lb. pressure.) 


18lb. x 1227 B.T.U. = 22,086 B.T.U. per kilowatt hour 








economical of fuel than an ordinary boiler, 
(2) That it is notso convenient for motor car use on account of 


whole, I think I was justified. 





In conclusion, 1 do not think that Mr. Smith and myself hold | uses less heat than the triple-expansion machine at 


Thus, taking “ Engineer's ” own figures, our compoead ae 
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‘'o obtain a proper comparison, however, between the two 
engines, the correction as regards difference in vacuum should be 
accurate, and a farther allowance should clearly be made for the 
difference in combined efficiency. ; 

‘he method of correcting the vacuum adopted in the trial at 
Middlesbrough is rough and convenient, and may very fairly be 
adopted by mutual agreement on a guarantee trial _when the 
yariation is only small, but it is not really correct, especially when 
the difference in the vacuum is, as in the present case, no less than 
§.5in. = 28 percent. To take an example. Let us assume that 
the Middlesbrough engine, which, in fact, consumed 21-47 lb. per 
kilowatt-hour with a vacuum of 19-53, had been working with a 
vacuum of 29in. On the basis adopted by ‘‘ Engineer,” the 
corrected consumption at 2 per cent. per each inch of vacuum 
would have been 17-65 lb. par kilowatt-hour, or 3-82 lb. less. We 
are confident that in practice the result would not have been 
nearly so good. Further, by “* Engineer’s ” method, the allow- 
anc: per inch of vacuum increases with the steam consumption ; 
consequently, if the engine had used just double as much steam, 
the allowance would amount to 7-64 1b. for a vacuum of 29in., 
which, on the face of it, must be incorrect. 

We have very carefully gone into this matter, and find that, by 
lowering the exhaust line on the diagrams of the Middlesbroug 
engine to correspond with a vacuum of 28in., and by working out 
theoretical diagrams, the corrected steam consumption would have 
been 19-3 lb. per kilowatt-hour with a vacuum of 28in., and 
20-1 Ib, with a vacuum of 24in, 

Coming now to the combined efficiency of the two engines 
respectively, allowance must clearly be made for the fact that the 
compound engine drives its own air pump, whilst the triple engine 
exhausts into a separate condensing plant. Another point in 
favour of the compound engine is that it had been working for 
only about a week, while the triple had been running for some 
twelve months, 

The combined efficiency of the compound at the trial was 80 
per cent. We shall be well within the mark in assuming that, if 
it had not had to drive an air pump and had been working for 
twelve months, the efficiency would have been at least 85 per cent. 
On this basis the heat consumption of the two engines would work 
out as follows :— 

Compound engine (highly superheated steam) : 


21,052 x = 19,812 B.T.U. per kilowatt-hour. 
4) 


Triple engine (with saturated steam) : 


Q.¢ 
22,086 de = 23,680 B.T.U. per kilowatt-hour. 

It will thus be seen that the application of highly superheated 
steam to a compound engine r¢sults in a utilisation of heat 19-5 
per cent. better than was obtained in a very carefully designed 
and thoroughly well-made triple expansion engine using saturated 
steam, and more than 50 per cent. greater in power. In other 
words, the same expenditure of B,T,.U. in the compound and triple 
resulted in an output in the compound 19-5 per cent. greater than 
in the triple. 

In comparing, however, the economy of the two engines respec- 
tively, it is not fair merely to consider the heat consumption at the 
most economical load. The comparison should also be extended to 
lower loads, and it will then be found that the advantage of high 
superheat i: even more marked. 

Our compound engine consumed 15 Ib. per kilowatt per hour at 
180 kilowatts, and only 17-8 1b. at 90 kilowatts. This is a result 
which, to our knowledge, has never been approached by any engine 
of any type using saturated steam. 

it should be remembered that we have reckoned the number of 
heat units from 0 deg. Fah., and have made no deduction for the 
heat which would be returned to the boiler in the overflow from the 
air pnmp if a surface condenser had been used. 

Dealing with the last paragraph in ‘‘ Engineer’s” letter, there 
is no ‘extra complication” about our engine ; on the contrary, it 
is an ordinary compound, and there‘ore less complicated than a 
triple-expansion engine. There is no “extra firing,” and there is 
no ‘extra lubrication with very special oil.” 

EasTON AND Company, Limited. 
(H. K. Baynes, Joint General Manager). 

Broad Sanctuary Chambers, Broad Sanctuary, S.W., 

February 11th. 





SUBURBAN LOCOMOTIVE, GREAT EASTERN RAILWAY. 
Sin,—l have to thank you for your very kind and appreciative 
notice of the new Great Eastern suburban engine No. 20, illustrated 


in your issue of the 6th inst. There are, however, one or two 
points upon which I am afraid I may not have been sufficiently 
explicit in connection with the information given to you, and upon 
which therefore I shall be glad if you will allow me to make some 
remarks. For instance, the statement on page 135 as follows :— 
‘The slide valves are coupled to the bar links by bent steel cast- 
iogs. Twoor three castings were first made of iron and tested to 
destruction. When Mr. Holden had satisfied himself that cast iron 
would be sutficiently strong, he felt quite safe in employing cast 
steel,” —might lead to the conclusion that these pieces were made 
quite arbitrarily in cast iron, and that when the ircn castings were 
found to be of sufficient stength and rigidity, they were manufac- 
tured in cast steel without any regard being paid to the respective 
properties of the two metals. As a matter of fact, these points 
were most carefully considered and allowed for when checking the 
calculation by testing the iron castings to destruction. 

With respect to the *statement on the same page—‘‘ The cranks 
are set at angles of 120 deg., thus the coupling-rods are not at 
0 deg , and so an entirely novel condition has been set up, and 
the calculation of the stresses in the coupling-rods becomes a very 
comp'ex problem. The question has been settled by machining 
them outeof solid steel forgings and making them exceedingly 
strong. Nothing whatever was to be gained by saving weight, for 
it the engine is deficient in any respect it can only be in lack of 
idhesion ’—although extra adhesion might perhaps be desirable, 
it has nevertheless been necessary for certain reasons to keep 
weight down to its lowest possible limit consistent with safety, 
and the coupling-rods have been most carefully treated—thrust 
and pull, side bending, centrifugal force, toggle-like stresses set 
up by 120 deg. cranks, &c., all being calculated. 

As to the statement which follows—‘‘A yet more complex 
problem is presented by balancing. What is to be balanced, and 
where! Each pair of wheels may be said to have required special 
treatment. At one time Mr. Holden, however, contemplated 
treating the engine mainly as a whole, and balancing all the re- 
volving weights in one pair of wheels, and the whole of the 
reciprocating weights in another pair. This has been abandoned, 
however, and the weights have been distributed. Mr. Holden has 
departed from the ordinary rule, and balanced the whole of the 
reciprocating weights instead of two-thirds. It may be said, how- 
ever, that the conditions are so peculiar, that, although careful 
calculations have been made, the balancing must be regarded as in 
a measure tentative. The weight has been made up by running 
melted lead between thin plates bolted to the wheels, When the 
engine is finished it will be slung up with wheels off the rails, and 
run at various speeds to ascertain the amount of oscillation. 
The balancing can then be modified as may be found 
desirable.”—whilst agreeing that the balancing problem is 
perhaps somewhat complex, still the results are by no 
means tentative. I at one time contemplated treating the 
‘engine mainly as a whole, and calculating the resultant 
balance weight for rotating and reciprocating masses, and then 
dividing this weight equally between all the wheels; but this 
system, although reducing the size of the actual balance weights, 
would have put somewhat large cr ar pg, onan nem in various 
parts of the frame, &c., and was abandoned, The system adopted 





has been as follows :—Kach wheel has been balanced independently 
as regards rotating weights, and all reciprocating parts have as far 
as possible been balanced by weights equally distributed. It was 
not ago to carry this out fully in the centre wheel, most of the 
available space having already been taken up in connection with 
the rotating balance. It is this centre wheel only which has lead 
weights, the lead being contained in a box-like structure cast in 
one with the wheel centre, the lead having been poured through 
openings in the periphery of the wheel centre before the tyre was 
puton. There are no loose plates bolted to the wheels. The 
object of slinging the engine will be, not to see whether the calcu- 
lations are correct, but to test the truth of the cast wheels, &c, 
The calculations for these weights were most carefully worked out 
in my drawing-office ; data was also supplied to a gentleman well 
known to many readers of your paper as an expert in balancing. 
He was in America at the time, from which place he posted his 
result, No other communication was made, and the two final 
results, although worked out by two different methods, were 
practically identical, JAMES HOLDEN, 
Stratford, E., February 11th. 





MILLING MACHINE FEEDS. 


Sir,—Your article on the ahove subject shows very clearly that 
a feed motion not driven from the main spindle, but from a 
separate pulley on the countershaft, has several features to com- 
mend it, but at the same time its use would entail several disad- 
vantages which toolmakers would do well carefully to consider 
before adopting it generally. 

I introduced this arrangement of feeding into several milling 
machines so long ago as 1890, and a number of them are still at 
work, but it has not always been successful. 

The objection to this separate feed drive is its essential feature, 
viz., the removal of the connection between the driving and feed- 
ing motions. This, in the case of an exceptionally heavy cut 
causing the driving belt to slip, allows the cutters to run slower, 
whilst the feed motion continues at its full speed, thus resulting in 
a heavier feed traverse at the very time when it should be reduced 
causing the main belt to slip still more, and sometimes stopping 
the machine, with consequent damage to cutters. I know of 
several heavy face-milling machines in which this separate feed 
drive has given good results, but these machines have excep- 
tionally powerful treble gearing and belts which are generally 
able to take—practically without slipping of the belt—any cut 
that is put on them ; ee in addition, the belt from the line shaft 
to the countershaft—from which both the driving belt and the 
feed belts derive their motion—was made somewhat lighter than 
the driving belt to the machine, thus ensuring the line shaft belt 
slipping first and reducing the speed of the feed traverse at the 
same time as that of the cutters in the case of an exceptionally 
heavy cut. 

{ quite agree with your objections to the “all gear” feed 
motion, having had a few cases in which such an arrangement, 
driven from a self-contained countershaft, resulted in serious 
breakage of the feed gear. 

It is obviously an advantage to have a slipping point of some 
kind where it can possibly be got 
in; a belt is no doubt the best, 
but care is required to get a belt 
of suitable size to ensure its 
giving way before breaking the 


No. 240—not No. 189—with the side rods off, which made little or 
no difference. I am inclined to think that any advantage gained 
by the engine running more freely was counteracted by the 
balancing being upset. 

With regard to the theory that French rolling stock runs with 
less resistance than English, the only point that I can advance in 
support of this, from what came under my notice at that time, is 
that the French had a very good quality of lubricating oil for all 
purposes, and did not use low-priced oils such as the liquid I have 
a recollection of nearer home nicknamed “blue ruin,” which would 
run through the engine trimmings like water in summer and tend 
to become jelly at the first sign of frost. 


H. R. DE Saxis, A.M.I.C.E. 
Ivy Lodge, Iver Heath, Bucks. 





Smr,—In your leading article on ‘French Locomotives in 
England” you ask as to the truth of the performances in the 
United States as to heavy and fast trains. Through the courtesy of 
numerous officials there I have had opportunities for observing 
their work, and it has — struck me that they have two sorts 
of trains, one fast and the other heavy, always excepting the 
Philadelphia-Atlantic City lines, which are a unique service, and 
are both heavy and fast. 

The average fast train in the States is composed of four to six 
cars, or from 180 to 250 long tons, while the heavy trains are com- 

d of from eight to sixteen cars weighing from 400 to 700 tons. 
hen these are late they often run fast to make up time, but their 
booking is usually only from 40 to 45 miles per hour, or even less. 

I am almost convinced from my experience that the hardest 
locomotive work in the world that I have ever seen is done by the 
locomotives of the Du Bousquet-De Glehn design in France. 

R. Hore, 

Hotel Californie, Cannes, France, Fe‘ ruary 4th. 





THE NORTHERN OF FRANCE COMPOUND LOCOMOTIVES. 


Sir,—Can Mr. Rous-Marten, or anyone else, inform us (1) what 
is the average cut-off in the high-pressure cylinders when the 
engines are hauling the heavier loads, say 300 to 360 tons! (2) 
Whether, normally, the low-pressure cylinders are run in full gear, 
irrespective of the cut-off in the high-pressure cylinders! (3) - 
Whether boiler steam is ever actually used in the low-pressure 
cylinders to enable the engine to ascend a gradient quickly whilst 
running, or at any period of its working except at starting, or 
when checked by signals to a walking pace! 

Further, with reference to his earlier trials with No. 2-641, will 
Mr. Rous-Marten be good enough to say whether the engine was 
run as a non-compound for short lengths of time in the case of the 
following or any other performances recorded by him ; also if any 
of the eight-wheeled compounds were similarly worked ! 





Load. Speed up gradient. 
305 tons Average 58 miles per hour up 1 in 200 
305 4, ek ae a 1 in 200 
360 ,, a Oe a 1 in 200 
235 4, pe 61-8 for last 5 miles 


[out of $ miles at 1 in 125 
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feed wheels, and yet sufficiently 
powerful to drive the different 
feeds required without slipping. 
In almost all large milling ma- 
chines the difficulties mentioned 
in your article do not appear, as 
the feed motions are generally 
driven from the first or second 
motion shaft, thus giving ample 
speed for the feed belts or gear ; 
but the smaller machines, which 
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have only double gearing, do = 
need some arrangement by which 
the feed motion can be quickly 
altered to run at a quicker speed 
for face milling and for large 
diameter cutters working on soft 
materials, 







N 
N 


QW Amy 
tocsered 


Ltr 
















Roce 






The Tangye Tool and Electric DNS 
Company, Limited, has an p—»| § 
arrangement as below, which 


enables this to be done at a 
small cost, and you will see from 
the sketch that it removes the 
principal objection to the usual 
method of feed driving. 

In this machine it will be seen 
that, when the feed wheel C is 
driven from wheel A keyed on 
the spindle, the feed will vary in 
proportion to the spindle, and when using the double gear the 
speed of the feed pulley D will not be sufficient to give the correct 
feed traverse. If, however, the wheel C is pushed forward into 
gear with the cone pulley pinion B, the speed of the feed pulley D 
will be increased in proportion to the purchase of the gearing, 2.¢., 
if the purchase of the back gear is 8 to 1, then pulley D will run 
eight times quicker than the spindle, and with such an increase 
there will be no difficulty in obtaining any required rate of feed 
traverse. 

The wheel A is not usually required, as the feed gear can also be 
driven from pinion B when running single speed, but it has been 
retained to obtain a slow spsed when working double gear on hard 
steels, 

Although this arrangement removes one of the objections to the 
ordinary method of feeding generally in use at the present time, it 
may be said that there is still some variation in speed—due to the 
changing of the belt on the different steps of the main cone pulley 

to overcome, but with the method shown above the variation is 
not too much to be easily made by any of the well-known change 
gear boxes now used on milling machines, and a suitable table of 
feeds and speeds fixed to the machine will prevent any confusion 
or misunderstanding on the part of the workman. 

This arrangement does not meet the ideal requirements of your 
article, but having been at work for some time, it has been proved 
to be a very fair compromise. It permits of the use of a belt on 
the feed motion, even with quick feed traverses, thus minimising 
the risk of breaking the feed gears, and it has given good results 
under very varying conditions of work, CP. 

February 5th. 





FRENCH LOCOMOTIVES IN ENGLAND. 


Sir,—Referring to the leading article on the above in your issue 
of January 30th, I should be glad if you would allow me to make 
a few corrections with regard to the trials of English locomotives 
on the Paris, Lyons, and Mediterranean Railway after the Paris 
Exhibition of 1889, I havi been Mr. Stroudley’s inspector 
throughout those trials. No French engine was tested in these 
trials, the only engines taking part being No. 189, of the London, 
Brighton and South Coast Railway, and No. 240 of the South- 
Eastern Railway ; the Midland engine, which was, I believe, the only 
other English Iccomotive in the Exhibition, went straight home 
when the Exhibition was closed. 

As regards the high-speed trials when the engines were raced 
empty against time, there was not a great deal of difference 
between the result attained by No. 189 and No. 240; as a matter 
of fact No. 189 actually attained the highest speed of the two— 
namely, 78 miles an hour. On the second day one trip was run by 
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MILLING MACHINE HEAD 


In some instances the speed on the gradients fluctuated a good 
deal, and I have not been able to account for it wholly. Again, 
the average speeds uphill are so good that it occurred to me that 
the drivers might exercise their power to admit live steam to the 
low-pressure valve chests. I shall, however, be glad to hear that 
the work was done by the aid of compounding alone. 

London, N., February 10th. F, W. BREWER. 








THE JuNIOn INSTITUTION OF ENGINEERS.—A meeting of this 
Institution was held at the Westminster Palace Hotel on 
February 6th. The chairman, Mr. Kenneth Gray, in opening the 
proceedings, made a feeling allusion to the death of Sir George 
Stokes, Bart., of Cambridge University, who had been for some 
years a vice-president of the Institution ; and also to that of Mr. 
Quintin Hogg, from whose work, in connection with the Polytechnic 
Institution’s movement, young engineers had derived much 
benefit. <A oe ge on ‘*The Calorimetry of Gaseous and Liquid 
Fuels” was read by Mr. W. Garnet Wernham. After emphasisirg 
the importance of means for conducting a rapid and simple test of 
the heating value of fuels, the methods employed were described 
in detail. The first, the analytical method, was stated to be more 
suitable to the laboratory, but, where carefully carried out, was 
extremely valuable for checking the result obtained by the direct 
calorimetric test. .This latter method was next investigated, the 
calorimeters of Rumford, Fabre and Silbermann, and Berthelot 
being first illustrated, as they were distinct from instruments of the 
Hartley, or flowing-water type. Several of these latter instruments 
—the Hartley, Junker and Simmance, and Abady calorimeters— 
were explained in detail, and a description of a test with the last- 
named instrument was given. The calorimetry of liquid fuels was 
next considered, and the methods of burning the oil were 
described, the analytical test being unreliable for this class of 
fuel. The question of the standardisation of calorimeters was 
entered into, the author suggesting that an efficiency test should 
be made with gas of a known heating value, such as hydrogen or 
pentane air gas, and a constant given for each instrument. In 
conclusion, a plea was made for uniformity in methods of —- 
ing calorific values, at present the English and French units being 
used together in a manner calculated to cause great confusion. An 

| animated discussion followed, and the meeting closed with the 
announcement of the ensuing visit on February 21st to the East 
Greenwich Works of the South Metropolitan Gas Company, and 
of the meeting on March 6th, when some ‘“‘ Practical Notes on the 
Use and Maintenance of Electric Motors for Factory Work” would 
: be presented by Mr, W. T. George. 
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VERTICAL COMPOUND BLOWING ENGINES 
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BLOWING ENGINES AT THE PRIORS LEE 
FURNACES. 


WE give as a Supplement this week a drawing of a set of 
blowing engines recently erected by the Lilleshall Company, 
Limited, at its Priors Lee works. These engines are, we 
believe, the first fitted with positive valve gear and blowing 
at high pressure, that have been erected in thiscountry. They 
are of the compound vertical type, with the blowing cylinders 
ontop. The high-pressure steam cylinder is 42in. diameter, 
and the low-pressure 70in. diameter, both steam jacketed. 
The two air cylinders are 95in. diameter ; the stroke of both 
steam and air cylinders is 5ft. The steam pressure is 100 lb. 
per square inch, and the engines can, and have,-run at 
over 60 revolutions per minute. At their normal speed of 
45 revolutions they will deliver 41,500 cubic feet of free air 
per minute at a pressure of 101b. per square inch. 

The steam cylinders are fitted with Corliss valve gear; the 
cut-off of the high-pressure is controlled from the starting 
platform, and the low-pressure can be adjusted fromthe cylinder 
platform, whilst the engine is working; the steam and 
exhaust valves are worked by separate excentrics and driven 
through wrist plates, and thus a rapid opening and closing 
motion is obtained. The high-pressure cylinder exhausts 
into a horizontal tubular receiver, so that the steam is 
thoroughly drained and dried before passing into the low- 
pressure cylinder; from the latter it passes into a jet con- 
denser placed below the engine-house floor. The air pump 
is single-acting, 38in. diameter by 3ft. stroke, and is worked 
from the low-pressure crosshead by means of lever and links. 
The air cylinders are fitted with mechanically-driven inlet 
and outlet valves made under the Kennedy and Reynolds 
patents ; the clearance space by their use is reduced, we are 
informed, to within 1 per cent. of the total volume swept by 
the air pistons. Detailed drawings of these valves and a 
complete description of their action will be given in a later 
issue. 

The crank shaft is of forged steel, with cast steel cranks, 
having the pins cast in one with the crank, which are 12in. 
diameter and 12in. Jong in the necks. The crank necks are 
18in. diameter and 30in. Jong; the body of the shaft is 19}in. 
diameter, and the fly-wheel seat 214in. diameter. The con- 
necting-rods are of forged iron, 11ft. centres, with forked top 
end having gib strap and cotter, and bottom ends of the 
marine type. The fly-wheel is 20ft. diameter, and weighs 

about 40 tons; the rim is cast separate from the arms, and 
is secured to the arms by dovetail wedges. The engine is 


fitted with a gc ‘éxnor, so arranged that should the engine 
exceed a certain number of revolutions the stop valve shuts ; 
the governor trip for closing the valve can be operated by the 
engineman from the starting platform. 

The cold water for the condenser is taken from a well directly 
below the engine-house floor; the pump is placed at the 
bottom of the well, and is worked from the crosshead of the 
high-pressure cylinder, in a similar manner to the air pump. 
A pump is placed in the same well for supplying the furnace 
tuyeres with cooling water, but is worked by a separate 
engine. 








A NEW METHOD OF MAKING HYPO- 
CHLORITE OF SODA. 


WE were recently invited to witness the working, at Forest 
Hill, of a new apparatus—the invention of Mr. G. J. Atkins 
—for producing hypochlorite of soda. Many of the uses of 
this substance have been now recognised for some time, and 
among them is its ability to bleach materials in quicker 


——————— 
cheaper than has hitherto been achieved. We should sa: 
that it has the advantage of being cheap as regards first coat 
and it is stated that no undesirable products make thei, 
appearance in the final liquid. The apparatus which wo aa 
at work is shown diagrammatically in the sectional sketche 
which we give herewith. These do not in any way claim to 
be scale drawings, but they show sufficiently clearly the ph. 
struction of the apparatus used. Broadly speaking it 
consists of a wooden trough of semicircular cross section 
This trough has draining boards fitted to its edges—to return 
to the trough any liquid which may overflow—and is first of 
all lined with sheet lead and afterwards with carbon hollowed 
out to semicircular section. 

In this trough revolves a wooden cylinder, which is also 
lead covered, the lead covering being metallically connected 
to a copper collecting ring, on which press copper brushes 
These brushes are connected to the negative terminal of a low 
potential pes the lead lining of the trough being cop. 
nected to the other terminal, as shown in the sketch. The 
distance between the cylinder and the carbon lining of the 
trough is small—perhaps about half an inch—and the semi. 
circular space is filled up by the liquid which it is proposed to 
act upon by theelectric current. In the unit sized apparatus 
at present proposed the trough is some 10ft. in length, and 
the cylinder is about 2ft. in diameter. This unit will treat 
from 250 to 1000 gallons per hour, depending upon the 
strength of the solution desired. At the time of our visit a 
ten per cent. solution of common salt was acted upon by a 
current which we were informed had a strength of about 
1500 ampéres at about 34 to 4 volts. This gives an amp< rage 
of under fifty per square foot. Hydrogen is liberated during 
the process of forming the hypochlorite, and in the ordinary 
course of events polarisation of the lead cylinder would be 
looked for; but we are assured that the fact that this js 
revolved entirely prevents polarisation, and that no more 
voltage is required to send the current through the solution 
after several hours than at the commencement of operations, 
Indeed, the plant is designed to work continuously, a certain 
quantity of saline solution being poured in at one end and 
the hypochlorite solution flowing out at the other end. At 
the present time the hydrogen produced is allowed to 
go to waste, but there is a proposal on foot to box 
the apparatus in, so as to collect this element and use it 
as a paying by-product. We particularly noted the tem. 
perature of the fluid as it left the apparatus. It was not 
noticeably warmer to the hand than the liquid poured into 
the trough, and it is stated that the temperature remains so 
low that no chlorates are formed. The whole process, in 
fact, seems to besimple, and, we should judge, inexpensive to 
work. 

With the liquid produced a considerable amount of success 
has been obtained, so we are informed, in connection with 
bleaching processes. Among other things which have been 
successfully bleached we may mention linen, cotton, jute— 
yarn and fabrics of each—paper pulp, esparto grass, flax, 
hemp, banana and cocoanut fibres, and cotton seed waste. 
This latter we should regard as remarkably successful. We 
gather that hitherto it has not been possible to so deal with 
this substance that it has been available for anything but 
common brown paper. The bleached article, however, has 
every appearance of being applicable to the manufacture of 
white paper. 

Among the advantages of such a fluid as the oxychloride 
solution over chloride of lime, for instance, is that the 
former is a clear, neutral, transparent, alkaline liquid; 
whereas, even if the chloride of lime solution be filtered 
clear, it begins to go turbid at once on exposure to the air. 
Again, there is, of course, no insoluble lime or other similar 
base in the oxychloride, which may become precipitated in the 
substance under treatment. The presence of lime in the 
bleaching powder liquid is hurtful to the fabrics, and has to 
be carefully got rid of by washing with acid, which of itself is 
liable to injure the fabrics. When using oxychloride we 
are. informed—and especially when dealing with cotton 
goods—fabrics bleached require only to be washed in 
water. In addition to this, we gather that, while yielding 
equally good results, the saving of tims when using the 
oxychloride is found to be considerable. 

The same solution, with the addition of a small pro- 
portion of sulphuric acid—1 Ib. of the latter to a ton of the 
former are the figures supplied to us—is capable of dissolving 
gold. We ourselves saw gold leaf dissolved. And, further, 
we saw copper dissolved, from an ore roasted to an acid state, 
by the hypochlorite solution alone, without the addition of 
other acid. 

Quire recently, too, it has been discovered that woollen 
goods treated with the hypochlorite solution take a more 
brilliant colour when dyed than those which have not been so 
treated. The reason for this, unless a certain amount of the 
grease has been saponified, it is not easy to see, but the results 
are unmistakeable. 








Tur Admiralty is reported to have placed the armour- 
plate orders for the two first-class battleships given out last Sep- 
tember. It willbe remembered that one of these battleship: was 
secured by John Brown and Company, of Sheffield and Clyde ank, 
the other going to one of the dockyards. The whole of the 
armour for the Clydebank vessel, to be named the Hindustan, bas 
been placed with John Brown and Company, and will be manu- 
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time and with less injury than is the case when other agents 
are employed. The process which we are now about to 
describe claims to produce the hypochlorite in a manner 


factured in Sheffield. \ 
Zealand, has been given to Armstrong, Whitworth an 
The weight in each case about 3000 tons, 


The armour for the other ship, the New 
Company. 
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ELECTRICALLY-DRIVEN TOOLS. 

THE engravings on this page illustrate two electrically- 
driven machine tools recently completed by Jas. Archdale and 
Co., Ltd., of Birmingham. The lower figure shows a lathe 
driven bya 2 horse-powercontinuousmotor of the Lundell type, 
attached toa specially designed headstock. This]carries a 
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gear may be instantly engaged or disengaged. By placing 
this lever in mid position the spindle of the lathe is brought 
to rest. The movement of these two levers—which can be 
efiected whilst the lathe is running—therefore allows of six 
changes of speed, in addition to which the starting switch is 
arranged to admit of the motor speed being varied between 
1200 and 350 revolutions per minute. The regulating resist- 








ELECTRICALLY 


bracket at the end, upon which the motor rests, and drives by 
means of raw hide pinion a shaft, on which is mounted a 
sliding sleeve with three spur pinions of varying diameters, 
which gear into spur wheels on the lathe spindle. This 
sliding sleeve is moved by a hand lever, so that three changes 
of speed can be obtained instantly. 

Another lever in front actuates a clutch by which the back 
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DRIVEN LATHE 


ance starting switch shown may be placed in any convenient 
position to suit the operator. It is of the fly-back type, so 
that should the current at any time be interrupted the switch 
returns to zero. The motor is completely enclosed, thus pro- 
tecting the armature, brushes, and winding from the entrance 
chips or cuttings. 

The lathe is of the latest pattern, and has a hard steel 





spindle running in conical gun-metal bearings. The bed 
is of special design, being cast with strong vertical 
webs. A gear-driven back shaft is fitted for self-acting, 
sliding, and surfacing, the speeds of which can be instantly 
changed by movement of the lower front lever. Its rotation, 
as well as that of the guide screw, can be reversed by move- 
ment of the handle at end of the headstock. The guide 
screw is of steel, with double disengaging nut worked by a 
hardened cam motion on the saddle; and the slide rest h3s 
a quick withdraw movement for use when screw cutting. 
The saddle traverses along the bed by self-acting motion from 
the back shaft, which drives through a friction clutch on the 
front. By movement of a star handle this clutch may be 
instantly disconnected, leaving the saddle free for hand move- 
ment by handle, pinion, and rack. The support under the 
headstock is of cupboardform. All the gear teeth, includ- 
ing racks and change wheels, are machine cut from the 
solid, 

‘he second illustration shows a new drilling machine 
driven by a 3 horse-power motor—Lundell type—carried on 
the body of the machine. The arrargement of the motor 
diive is similar to that on the lathe, and the same description 
applies almost in detail. 

The spindle, self-acting, has a quick-release motion, is 
counterbalanced, and can be raised or lowered quickly by 
means of handle chain and chain-wheel gear. The self- 
acting and hand-feed motions are cngaged or withdrawn by 
an excentric motion actuated by a lever at the side of the 
machine. 

Reversing gear for tapping is fitted, and is operated by a 
clutch and a hand lever in front. By placing the lever in mid 
position the spindle is disengaged. The clutch ie of steel, 
with machine-cut teeth. Bevel wheels for driving the spindle 
are securely keyed on to a sleeve, which has conical bearings 
top and bottom, with adjustment for wear. 








THE MANCHESTER STEAM USERS’ 
ASSOCIATION. 

THE annual memorandum made by its chief engineer to 
the Manchester Steam Users’ Association has just reached 
us. As usual, Mr. Strohmeyer has a great deal to say which 
is of interest. This year the report deals with many ques- 
tions affecting the economic working of boilers, the object 
being to aid intending purchasers of boilers in the selection 
of the most suitable type. A number of other subjects is 
also dealt with which have reference to boilers and their 
peculiarities. For instance, when speaking of the effects of 
scale, he says that, although scale is about one hundred times 
worse than iron and steel as a heat transmitter, it does not 
seem to do any harm when it is ;,in. thick, provided that it 
adheres to the plate, which may then be considered to be of 
metal 10in. thick. With increasing thickness and increasing 
rigidity scale separates from the plate, and the intervening 
space will soon convert the steam there into superheated 
steam, and the plate rapidly acquires the temperature of tke 
fire, and bulges. It would therefore suggest itself, he adds, 
that if the brittle scale were replaced by a more elastic 
material, as, for example, the dense grease which finds its way 
into a boiler, and which would adhere to its plates, then 
there would be less chance of injury. But grease is always 
absent from parts which have bulged, though it may be 
present in abundance in other parts of the same boiler. It 
is therefore evident that grease does not act in the same way 
as scale. Almost immediately after the appearance of a bulge 
in a furnace covered with scale the whole furnace collapses ; 
but bulges due to grease are slow in growing and may be 
watched. It has been suggested that possibly the grease 
undergoes some chemical change when iu contact with the 
hot plates, that the substance formed has the power to retard 
ebullition, and that the effect of this retardation is violent 
generation of steam on the heating surfaces, and the collapse 
of bubbles which have the effect of water blows. Such blows 
have been noticed in water-tube boilers. It is admitted that 
this suggestion is not very convincing, but the fact remains 
that the smallest traces of grease will sooner or later lead to 
boiler troubles, more particularly in high-pressure boilers, and 
therefore, whenever condensed steam is used for feeding 
boilers, every effort should be made by the use of separators 
and filters to remove all the grease. It is noticeable that Mr. 
Strohmeyer says nothing about the saponification of the grease 
when it has got into the boiler. 

The report goes on to deal with the question of incomplete 
combustion, which is generally accompanied by smoke pro- 
duction, and is also a cause of inefficiency. Every pound of 
carbon incompletely burnt to carbon monoxide produces only 
4340 thermal units, instead of 14,540; and if all the coal 
were incompletely burnt, the maximum attainable efficiency 
would be only 30 per cent. of what it should be. In practice 
the ratio of incompletely to completely burnt carbon rarely 
exceeds a few per cent., but this loss is somewhat diminished 
by the more favourable conditions which now exist, due to 
the volume of the waste gascs being reduced, or the heating 
surface in relation to these gases being increased. Far greater 
losses can be occasioned by bad stoking with excess of air 
than with too little air. With coal the presence of smoke 
indicates imperfect combustion, but with gas firing it is 
necessary that regulation should be made in accordance with 
analyses of the waste products. The initial flame tempe- 
rature with incomplete combustion of coal is 2350 deg. 
Fah., as against 4130 deg. Fah. with complete combustior. 
Perfect combustion, adds Mr. Strohmeyer, combined with 
smokelessness, can, it seems, be attained even with an excer- 
sive air supply, but not without intensely high furnace tem- 
perature. ''he method consists in feeding the fuel from under 
the fire. The idea is an old one, but until recently it seems 
to have been carried out in a rather clumsy manner. Accord- 
ing to the latest arrangements, the fuel is introduced in a 
trough in the bottom of a furnace, and is forced forward and 
upwards. ‘‘ By this means all green coal is always covercd 
with incandescent fuel, and, with a reasonable air supply, 
combustion can be made nearly perfect.’’ We seem to have 
heard of this principle just after the termination of the great 
ice age, when we were still young. 

After discussing economisers and superheaters, Mr. Stroh- 
meyer next proceeds to lay stress upon the importance of 
economy, and strongly urges the employment of a yourg 
enginecr—and he says there are many of them fresh from 
college who are capable of carrying out gas analyses—to devote 
his attention to the waste gases, and to experiment until the 
most economical method of working is attained. This young 
man, it is suggested, should also ‘‘ spend his time in the stoke- 
hold, till he is satisfied that the fireman or the mechanical 
stoker are doing not only their best, but the best.’’ Mr. 
Strohmeyer thinks it quite possible that by this method the 
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efficiency of the average boiler could be increased one-sixth, 
and in works with several boilers this saving would easily 
more than cover the young man’s salary. 

The report concludes with an interesting comparison of the 
several types of boiler in use,in which the distinctive features 
of each are set out. 








TEN WHEELS COUPLED LOCOMOTIVES 
IN SOUTH. AFRICA. 


Our Special Commissioner in South Africa writes :—When 
we consider that even to the present day in many countries 
extremely light engines are habitually used on metre-gauge 
railways, it is interesting to note the gradual increase in the 
sizes of engines used in South Africa on their 3ft. Gin. gauge 
lines. 

This gauge is less than 24in. wider than the metre gauge, 
yet on it the weight and tractive power of the engines have 
steadily increased, until at the present day on the Natal 
Railways, and the Central South African Railways, there are 
locomotives weighing 68 tons 17 cwt. with a tractive power, 
over a gradient of 1 in 30, and on curves of 300ft. radius, of 
205 tons net. 

These are, of course, the largest and most powerful engines 
that have ever been used on so narrow a gauge, and have been 
the outcome of dire necessity. The traffic on the railways 
throughout South Africa has increased so enormously that the 
utmost of traction that the gauge would permit has had to be 
cbtained. The above limit was reached in 1890, when to the 
designs of Mr. G. W. Reid, the locomotive superintendent cf 
the Natal Government Railways, an experimental engine 
of the ten-wheel coupled type was built by Messrs. Dubs and 
Co. 

Doctors differed greatly at the birth of this abnormal 
mechanical infant, and the one point on which most of them 
were agreed was that if the gradients did not suffocate 
it, is would be choked by the curves. 

I believe I am right in stating that even the makers had no 
belief in its ultimate success. Contrary to expectations, how- 
ever, the first one made fulfilled all that Mr. Reid had hoped 
for, and more than he had promised. It was placed in careful 
hands, and gave every satisfaction. Then came others, and 
the results were not so good. The reason for this was that 
the Natal Government were short of engine drivers, and they 
did not work on the principle of allotting one engine to one 
driver. This was during the war time, and engine drivers 
took whatever engine was available for their purpose at the 
moment. They had been used to other types, and break- 
downs occurred with the Reid engines more often than was 
desirable. 

The non-technical papers took the matter up, and dealt 
with it as non-technical papers often do deal with mechanical 
matters. There was a Government inquiry, and it was found 
that the engines were all right, and would certainly do vastly 
more work than any of the others that had been worked on 
these railways. 

At about that time the Imperial Military Railways— 
Transvaal and Orange River Colony—finding that they could 
not cope with their work with their existing locomotives, 
ordered a number of the Reid engines—I believe thirty—and 
the Natal Government have now about seventy in work, and 
thirty more on order. 

I enclose a photograph of this engine, and as it is bound to 
become the standard type for the heaviest traction through- 
out South Africa, where the gauge is uniformly 3ft. 6in., it 
may interest your readers to see the figures relating to it. 

Cylinders .. es 19in. dia. by 27in. stroke 

Driving wheels 3ft. 9in. dia. 

Boiler pressure 175 Ib. 

Heating surface— 
Tubes .. 


eae -. «+ «+ 1358-7 square feet 
SE ow 33" 2s: ee op meh 134-79 , 
Total ese 
Fire-grate area oe 
Total weight, 68 tons 17 cwt. 


21-15 “ 
= 54 tons 16 cwt. on 
coupled wheels 

1800 gallons 


Water in tanks 
890 


am iler J = 
Coal in bunker 3 tons 15 ewt. 
Ss eee eee 
Send fm Bem 15 6s ts se ons. 3, ae 
Men on engine var? : .. two 
Wheel base.—Coupled wheels, 16ft. in., centres reduced to Sft. 4in., 
rigid wheels, the total including bogies, 30ft, 2in. The coupled wheels at 
each end are without flanges. 


A METHOD OF RAILWAY SIGNALLING, 


A nuwrek of methods of railway signalling, many of them 
very different from the majority of those employed in this 
country, arein use in the United States. One of these is 
known as the Miller system, and a short length of the Great 
Central Railway near Woodhead, between Sheffield and Man- 
chester, has been fitted experimentally with it. Mr. Sam 
Fay’s broad-mindedness in the matter of giving a trial to 
anything likely to aid in the signalling problem is well known. 
It will be remembered that, when with the South-Western 
Railway, Mr. F'ay was among the first to adopt an electro- 
pneumatic system of signalling on the Salisbury line near 
Grateley. He is certainly not the man to experiment with 
anything in which he did not see some good, and this alone 
entitles the present installation to consideration. The general 
scope of the system may be described in a very few words. 
The ordinary semaphore signals are done away with. In the 
engine cab are two electric lights—one white and the other 
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safety. Indeed, we may say that as far as possible everything 
has been putin in duplicate, including the bonds between 
the rails, for the fish-plates are not relied upon for conduc- 
tivity. The method of bonding—we may mention in passing 
—is interesting. Holes are drilled right through the web of 
the rail, just a little larger in diameter than the bonding 
wire. This bonding wire is filed down to nearly half its 
diameter for some inches from its end—rather more being 
taken off towards the end, which is then bent right over 
till it touches the wire again. In this manner a sort of 
tapering wedge is formed, which apparently, when hammered 
into the hole, makes a tight and serviceable electric connec- 
tion. An examination of the illustration will show solid 
markings on the rails, these representing points where the 
latter are insulated from one another. The insulation is 
effected by bushing the holes in the rails with non-conducting 
material, and having big blocks of wood on each side of the 
joint and inside the fish-plates. There is, further, a long 
piece of fibre, bent to a U shape, to go under the whole, and 
to prevent the rails from touching the chair. A sleeper and 
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THE MILLER RAILWAY SIGNALLING 8SY3TEM 


red, By aseries of electrical arrangements, which we will 
describe in detail later on, it is so arranged that as long as 
two blocks ahead of an advancing train are clear, the white 
light in the cab is lit. When, however, there is danger ahead 
the white lamp is extinguished and the red lamp lit. Then, 
to quote from a description supplied by the Miller Signal 
Syndicate to their guests, when an engine-driver, ‘‘ whose 
locomotive is equipped with the Miller system. . . ‘gets the 
red lamp’ at a block entrance’? ... he... ‘ will at once 
get his train under control so as to pass into the next block 
at a speed of not more than, gay, five to eight miles per hour. 
If the red lamp still continues lighted, he moves very slowly 
through this block, expecting to encounter an obstruction 
at any point, and he proceeds at this rate until he is stopped 
by a train, or other obstruction ahead, or until he gets a clear 
signal.”’ 

With so much preliminary—which should be borne in 
mind—we can proceed to describe the actual working of the 
system, and this will be easily understood by reference to the 
diagrammatic sketch of the connections shown in the accom- 
panying illustration. Here, as will be seen, there are two 
consecutive block systems—A and B. The instruments used 
at A and B are exactly similar, If, therefore, we describe 
the connections for one block we have described them all. 
First of all, there is a battery C—called the track battery— 
with one terminal connected to each of the rails. The battery 
is of the gravity type, and has an internal resistance of 
some 3ohms. Duplicate connecting wires are taken from 


| the battery terminals to the rails, this being a measure of | 


chair come under each joint so made. The working is as 
follows :—There is an electro-magnet d which is ordinarily 
energised by the track battery c. It is so energised as shown 
in the illustration, and in this condition it lifts an armature 
and makes contacts at f and e. If, now, the connections from 
the battery j be traced out it will be seen that a circuit is 
formed from j through h, m, 1, q, p, k and n back to / again. 
It will also be seen that the armature s, in the engine equip- 
ment, is lifted and current sent through the white lamp. 
This is the position when two blocks ahead of the train, 
moving from left to right, are clear. But the electro-magnet 
d also performs another action, without which what we have 
just detailed could not occur. By raising the armature and 
making contact at e a path is opened from the battery /' at 
block station B through h', m', fi, line wire A-B, e, g, and 
back toj!. This energises the electro-magnet g, lifting the 
armature /) and determining which lamp in the engine cab 
shall be lit, namely, the white. For, imagine for a moment 
that armature h be not lifted. This may happen from one of 
at least three causes :-—(1) Battery c may have broken down ; 
(2) the two rails may be absolutely short-circuited by a train 
or other metallic connection; or (3) by a break in the rail 
or in the line wire. It is then evident that the current 
from the battery j will travel by way of n, k, p, q / 
and m, and the connections in the cab equipment 
are such that in this case the armature s falls, breaking 
the circuit of the white lamp and making that of the red 
through ¢. Briefly, if all is clear there is a difference of 
potential in one direction from m to 7, and if all is not clear, 
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then the direction is from x tom in any particular block which 
the engine may enter. 

As to the engine equipment, we were informed that the 
engine was insulated from the tender, the circles at 1 
diagrammatically representing the wheels of the engine, and 
those at k the wheels of the tender. It will naturally occur 
to our readers that there may be some difficulty about 
insulating an engine from a tender. All we can say is that 
although we made inquiries we are unable to elucidate the 
matter. 

In the engraving the red and white lamps are shown as 
being worked off the battery at U. Asa fact, on the actual 
engine which we saw fitted up, this battery was replaced by a 
small steam turbine-driven dynamo. According as the desire 
of the current, so to speak, is to go from the engine to tender, 
or vice versd, so one or other of the lamps is illuminated. 
This action is entirely automatic, and depends upon the con- 
dition of the line in front of the advancing train. It will 
be seen that there is another battery r connected across the 
electro-magnet 7, so arranged that no polarised armature is 
required, and designed at the same time for holding the 
armature in place either up or down when passing through 
a block. When an insulated joint is pan the circuit of 
this battery r through magnet p by way of the rail back to / 
is broken, and the magnet 4 being still energised, the arma- 
ture drops and the red light is lit. This always happens, 
unless at the same moment a ‘‘clear’’ impulse is derived 
from the rails aud keeps the white lamp alight. 

Those of our readers who are interested in the matter will 
be able to trace out for themselves the further working of the 
apparatus. We have said enough to show generally the 
principles which govern it. It will have been gathered that 
the entire running of a train is left in the hands of the driver. 
It is a permissive block system. Even if the danger signal 
appears in the cab the driver is only supposed to slow down 
till he either obtains a signal ‘all clear ’’—namely, the white 
light—or till he meets with an obstruction. Even in quite 
clear weather, and in the day-time, it is conceivable that he 
might not be able entirely to stop his train before he ran into 
that obstacle. At night-time, or in the fog, the danger is 
greatly increased. It is true that the red lamp is lit should 
anything go wrong with the apparatus, or with the rails, or 
should a train or an engine be on the line ahead. Moreover, 
if there is a metallic connection between the rails, such as a 
heavy piece of metal on them, the red light appears. But on 
the other hand, it is quite ible to conceive a locomotive, 
say, having jumped the metals, still blocking the line without 
making contact between the two rails. Under these circum- 
stances no indication of danger would be given in the engine 
cab. There are other objections which occur to us as reasons 
why this system in its present condition does not appear suit- 
able for adoption on railways in this country. At the same 
time, it must in fairness be added that a form of this system 
has been working, so we are informed, for some time on two 
lengths of railways near New York—one 28 and the other 37 
miles long—with every success. 








40-TON ALL STEEL BOGIE WAGONS. 


Somz time ago, with a view to effecting economies in work- 
ing, the North-Eastern Railway Company introduced, 
experimentally, into the working of its coal-shipment traffic 
from the Durham and Northumberland collieries to Tyne 
Dock and Blyth respectively, a number of wagons of much 
greater carrying capacity than the standard 8 or 10-ton coal 
trucks. These experiments with the high capacity mineral 
wagons, which have been conducted at Blyth and Tyne Dock, 
are not, as is generally supposed, the outcome of recent visits 
of North-Eastern Railway officers to America, as the manage- 
ment had decided upon some experiments with these larger 
wagons before the visit to the United States. The local 
circumstances at Blyth rendered it a very suitable centre for 
making the experiments, and, as far as that section of line 
is concerned, they have answered admirably. The results up 
to the present toes afforded a useful indication of the 
economies which may be effected in this special ‘‘ pit to port’’ 








traffic by the substitution of trains with a smaller proportion 
of deadweight, and a greater capacity for the transport of 
‘* paying '’ load for the present trains. Some months ago 
further orders were placed by the directors of the North- 
Eastern Railway Company with the Leeds Forge Company, 
Limited, for fifty steel bogie wagons, each of a carrying 
capacity of 40 tons of coal. These wagons, the first of which 
have now been completed and introduced into traffic, are 
39ft. long 8ft. wide overall, 10ft. high from rails, and have a 
tare weight varying from 16 tonsto 16 tons3cwt. The doors are 
of the hinged type, being operated from either side by simply 
pulling over a lever, and when closed are absolutely locked. 
The underframes and bogies are constructed throughout of 
Fox’s pressed steel frame plates—-a mode of construc- 
tion by which, it is claimed, can be obtained the lowest tare 
weight with the greatest factor of safety. This is one of the 
special features of the pressed steel frame plates, and is con- 
clusively proved by the load tests to these wagons, which were 
carried out under the direction of Mr. J. Falshaw Watson, 
A.M.1.C.E., M.I. Mech. E., of Leeds, towards the end of 
December last. We give an illustration showing one of the 
wagons loaded with 40 tons of coal—its ordinary working 
load—but upon which is piled a further load of 60 tons of pig 
iron, which, with the weight of the wagon, 16 tons 3 cwt., 
gives a total load on the rails of 116 tons 3 cwt. In order to 
afford an opportunity to the railway officials and others to 
inspect the wagon, the test load was allowed to remain for 
no less a period than thirteen days. There was absolutely no 
permanent set or injury to any part, whilst the maximum 
defiection of the underframe at the centre was only ;;in., the 
maximum bulge at the centre of the side at the top being 
less than lin. under the full-test load. These particulars, it 
may be stated, were carefully taken from steel wires, eight of 
which were stretched along the sides of the wagons and 
bogies, and passed over pulleys provided for the purpose, and 
having weights suspended at each end, thus ensuring a 
permanent line. There is practically no bend in the wagon. 
The wagon was shunted, and the load of pig iron thrown off ; 
the wagon was then taken over coal staithes, and its entire 
contents of 40 tons of coal completely discharged in the space 
of thirty-seven seconds from the time the first lever was 
lifted. 








AVERAGE LOADING OF GOODS WAGONS ON 
AMERICAN RAILWAYS. 


In view of the recent discussions as to the desirability of increas- 
ing the loads of goods wagons and goods trains on English railways, 
it will be of interest for our readers to see what an American rail- 
way superintendent has to say about the practice of American 
railways in this respect. We, therefore, give below a paper read 
before the Western Railway Club, by Mr. T. H. McPattland, 
assistant superintendent of the Chicago, Burlington, and Quincy 

Railroad. Attention is called to the fact, however, that this railway 

largely serves a comparatively lightly populated region. Its 
| experience and practice, therefore, are not directly comparable 

with other American railways which serve a densely populated 

region, and have, therefore, a heavy concentration of goods traffic, 

more like that which is the common experience of Knglish railways. 
| With this explanation we let the paper stand for itself :— 
‘* While a great deal has been written and said on these two most 
important economic factors in transportation expenses, and while it 
may not create any new conditions to call attention to these most 
important questions, there are still opportanities for great improve- 
ment along these lines. 
Train masters, chief despatchers, and yard masters can see that 
engines are given their full rating, but they cannot control the tons 
| loading of freight cars. Hence the importance of continually 
| watching the matter and of having all agents guard against the 
forwarding of unnecessarily light-loaded cars. The greater average 

tons per car means a greater average of paying tons per freight 

train, consequently a corresponding reduction in the cost per ton 
| per freight moved. Every freight agent should be informed of this 
| important factor, and should enforce, so far as his power will 
| control, the loading of freight cars to as near the marked 
| capacity of the car as the character of the freight handled will 
admit, 

A very great saving can be a¢dcomplished in the handling of less 
| than car-load shipments of company material, small stores and sup- 
pies. The general practice, at the present time, seems to be to 
| load a car at the company storehouse) with such freight for the 








various divisions and branches, and then forward it to be dis- 
tributed over the various divisions. This results in a great many 


cases in hauling lightly-loaded cars long distances and delaying 
such stores and supplies from reaching their destination, often 
necessitating tracing by wire. This can be overcome by loading 


such material, small stores and supplies, in a car at storehouse, to 
go to freight house for transfer, where it is transferred into regular 
merchandise cars for the various divisions, thereby increasing the 
tons loading of such merchandise cars, and ensuring such supplies 
and material reaching their destination without delay. 

Another very important factor is the greater average lading per 
car of package freight from terminals. It has been demonstrated 
that an average of 15,000 lb. per car can be maintained from the 
larger terminals, and 11,000 ib. per car from smaller terminals and 
division stations. In my judgment it is perfectly safe to establish 
aminimum of 8000 1b. from the smaller terminals and division 
stations on this class of freight. In cases where there are not 
over 5000 Ib. car lading for any certain district, if the character of 
the freight will admit the car should not be forwarded, but the 
freight should be held over until the following day. To illustrate 
what can be done by a systematic effort along these lines, I submit 
herewith a comparative statement of less than car-load shipments 
of package freight handled at one division freight house for the 
months of October, 1901 and 1902:— 


Cars Cars Total Tons freight 
loaded. unloaded. cars. handled, 
October, 1901 1,427 1,139 2,566 138,745 
October, 1902 925 997 1,922 16,881 


Decrease in cars handled, 944, or 25 per cent. Increase in tons 
freight handled, 3136, or 23 per cent., with no increase in freight 
house pay roll. 

For the past year, on account. of crop shortage of 1901, the 
western trunk lines have been confronted by a very serious con- 
dition. They have been compelled to haul empty box cars east for 
oackage freight, empty flat cars east for machinery, implements, 
&e., empty stock cars west for stock, empty refrigerator cars west for 
meat and dairy products, empty coal cars west for coal. Some of 
them have accomplished a great saving by loading stock cars going 
west with timber, sewer pipe, brick, tile, and other coarse freight ; 
by loading refrigerator cars going west with clean package freight, 
and loading coal cars going into coal districts with lumber, posts, 
machinery, bridge material, &c., thereby saving the haul of empty 
box cars east. A greater saving can be effected by filling up with 
clean package freight regular refrigerator line cars scheduled to 
vick up less than car-load lots of perishable freight at the junction 
or division point where car closes, thatis, where it can be done with- 
outunnecessary delay. Freight liable to damage by dampness, such 
as musical instruments, matches, plated stoves, &c., or freight 
from which the odour would taint the perishable shipments, should 
not be loaded in such cars. When freight is loaded in refrigerator 
cars with game, poultry, fish, oysters, or fresh meats packed in ice, 
packages should be loaded on grain doors or strips of wood 
to avoid damage from fioor water. By following this plan 
the earnings of such cars can be increased from 30 to 40 per 
cent. 

Conductors of way freight trains can accomplish a great saving 
along these lines by exercising considerate judgment in the loading 
and unloading of cars in their trains. For instance, where there 
are three cars used as pick-up or way freight cars, two cars might 
serve the purpose of three, as follows :—One car for freight destined 
beyond the division of the train run of the way freight on main line, 
and one car for freight destined to division point and connections. 
A conductor making such runs daily is better able to determine 
than any one else how to accomplish these results, Division super- 
intendents and train masters can accomplish much in the economi- 
cal handling of way freights, in particular, by taking up these 
matters from time to time with conductors of sach trains. Also,.the 
matter of all freight conductors taking their tonnage of empties 
from the marked tare of the car instead of the estimated weight 
and the net as shown by the way bill. Agent’s billing usually 
shows the tare net and gross tons. The tare, as a rule, is esti- 
mated by the billing clerk according to the class of car, for the 
reason that he has no way of ascertainiog the actual light weight. 
I am of the opinion that it will not work any hardship on any 
one to insist on the consignor giving the marked tare of the 
car, together with the car number and initial on shipping bill. 
In billing cars, when the marked tare cannot be obtained, I think 
the bill should show the net weight only. The gross weight 
should be added by yard masters, yard clerks or first conductor 
handling the car, thus enabling yard men and conductors to get 
actual tonnage of all trains. I have checked a great many trains, 
and in every case I have found the conductor’s tonnage exceeded 
the actual tonnage in train. In the last check of train of sixty- 
two cars, thirty-five loads and twenty-seven empties, the actual 
gross tons were 1505, while the conductor's report showed gross 
tons 1611, or 106 tons over the actual tonnage of the train. 

In 1891 the average net tons per car of western roads was 
about 12 tons. In 1902 the average is about 16 tons per car. 
This increase in tons is not in proportion to the increase in the 
carrying capacity of our equipment, and therefore shouid receive 
systematic treatment at once. By a thorough and united effort 
along these lines, I feel quite safe in saying the net tons per car 
can be increased with our present equipment to an average of from 
20 to 25 net tons per car. 

As to the tons loading of freight trains, railway officials for 
several years have given special attention to tonnage rating of 
engines, and in many cases, in their efforts to load engines to their 
maximum capacity, allowed their zeal to carry them too far. For 
in many cases they rated and loaded engines so that they just 
dragged their trains over the road, resulting in serious delay to 
their trains and other more important trains, doubling on speed 
gradients, frequent break-in-twos, increased fuel consumption, in- 
creased wear and tear on motive power and damage to equipment, 
and in many cases setting out part of the train between division 
points, necessitating running out the next train light enough to 
pick up the set-out freight. ; 

It is not so much the tons hauled by one engine in one train as 
the tons hauled by one engine in one week or one month. It is far 
more economical in a heavy business to give engines a slightly 
lighter loading, which enables them to get over the road at a good 
average speed to division points, where engines can be promptly 
turned and gotten out with another train. This results in an 
increased engine tons mileage in a given time, decreased fuel con- 
sumption, expense in maintenanceof engines and repairs on equip- 
ment, a greater contentment among trainmen and enginemen, and 
a considerable decrease in the amount of delayed time paid.” 








FREDERICK PaGET.—We regret to have to announce the death 
in Vienna of Mr. Frederick Paget, an engineer of considerable 
ability. Several years ago, by the death of one of his brothers, 
who carried on a large manufactory of India-rubber goods in 
Vienna, Mr. Paget acquired a considerable fortune, and giving up 
a consulting practice in London, he went to Vienna and undertook 
the control of the factory. Some thirty years ago Mr. Paget waz 
a regular and talented contributor to the pages of this journal. 

GiLascow UNIVERSITY ENGINEERING SocieTY.—At a meeting of 
the Society held on Thursday; 5th inst., a paper was read by Mr. 
John Ward, sen., of Dumbarton, on ‘‘The Work and Worries 
of a Shipyard.” Speaking of the work of the yard, the lecturer 
showed how the wages costs could be systematically kept, and the 
results interpreted to practical advantage. The worries arose from 
a variety of causes, not the least of which was the irregularity of 
many of the men, especially after holidays. 1t was sad to see how 
such a large part of the high wages earned in shipbuilding were 
wasted, and mutual benefit schemes me ge jointly by the 
employers and employés were to be encouraged. 
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AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Canadian water power at Niagara.—Two water power develop- 
ment schemes are now being carried into execution on the 
Canadian side of Niagara Falls, employing two distinct methods. 
The Canadian Power Company, which is controlled by the same 
capital as the American Niagara Falls Power Company, is using 
the same method as that used by the latter. The power-house 
is above the Falls, and covers a huge well or chamber, 170ft. 
deep, at the bottom of which are the turbines. The water from 
the river enters through sluiceways or head gates into a forebay 
or canal, and then flows into the building. Entering the vertical 
steel pipes, it flows down to the turbines, and after leaving these 
it flows through a tail-race tunnel, 25ft. by 18ft., which discharges 
into the river below the Falls. This tunnel is 2200ft. long. The 
well, or wheel pit, is 21ft. wide and 266ft. long, but will eventually 
be lengthened to 500ft. The sides of this great excavation are 
cut by channelling machines, and the core broken up by blast- 
ing. The units of development will be of 10,000 horse-power, 
generating a three-phase current of 12,000 volts, 25 cycles. 
The generators will ran at 250 revolutions. The Ontario Power 
Company is following a different method, which, however, has 
its counterpart in the first power plant established at Niagara 
several years ago, and also adopted in a later plant on the 
American side. The power station will be at the edge of the 
river, a little distance below the Falls, and water will be carried 
to it from above the Falls by a long line of pipe, or a steel flume 
of large diameter. At the lower end of this flume will be lateral 
pipes or penstocks laid down the face of the steep river bank 
into the turbine chambers of the power-house. Neither of these 
two plants is yet completed, but active work is in progress on both 
of them. 

The Standard Steelworks.—These works, which manufacture 
open-hearth and cast steel products, are at Burnham, U.S.A., and 
have rec2ntly been enlarged with a view to developing a business in 
the heavier class of iron castings and forgings. Steel wheels and 
tires, steel castings, axles, and rods, have been manufactured for 
some years, and it is now intended to manufacture all heavy 
forgings, crank pins, piston-rods, &c. The present annual output 
is about 50,000 wheels and tires, and 5000 tons of forgings, but the 
extensions will increase this capacity about 50 per cent. There are 
three Wellman open-hearth 2U-ton rolling furnaces, served by an 
electric charging machine, and fired by gas from Wellman pro- 
ducers. ‘The main steel foundry has five electric overhead cranes, 
including a 35-ton ladle crane, three 25-ton and one 5-ton cranes. 
The steel foundry annexe is for lighter castings, and has two 10-ton 
cranes ; a second annexe, for cleaning and storing flasks, has a 
25-ton crane. The new plant has a 5U-ton Wellman open-hearth 
furnace, with space for tve more. This is served by an £0-ton 
travelling ladle crane, an electric charging machine, and a 20-ton 
crane. ‘he ladle craoe will have no operator riding upon it, but 
will be controlled from the tapping platform opposite the furnace. 
The two ironfoundries are 10Uft. by 300{t., with two 78in. cupolas 
ineach. Each foundry has two 3U-ton travelling cranes, and the 
space between the buiidings is served by a 10-ton travelling crane. 
The enlarged axle shop wiilbe 70ft. by 1130ft., containing twenty- 
one steam hammers, of three to five tons, with fifteen heating 
furnaces, two 5-ton travelling cranes, and jib cranes to serve the 
hammers. Wrought iron spoke centres for wheels are made by a 
patented proce:s. Power is furnished from three power-houses, 
with 3500 horse-power boiler capacity, and 1500 horse-power engine 
capacity. 

Steel wheelway for streets.—The use of smooth wheelways in streets 
to facilitate traction is an old idea, and wheelways of large stone 
blocks have been used in some cases, while steel tracks have often 
been suggested and have been used to some extent in Germany. 
In New York, U.S.A., some expe:iments in this line are now being 
made, and a section 400ft. long has been laid in Murray-street, 
where it will sustain a very heavy traffic. It consists of two 
parallel lines of special steel rails bedded on gravel and connected 
by tie rods. These rails are 5ft. Gin, apart between centres. ‘They 
are of channel shape, ]2in. wide and din. deep, ,*;in. thick in the 
web, and having a gin. rounded bead ; along each upper edge is a 
guide, At the joints, flat splice plates are riveted under the web 
and outside the two flanges. The jin. tie rods are placed 13ft. 
apart. Two trenches 18in. by 18ia. are cut in the sheet, the bottom 
covered with stone paving blocks, and l4in. broken stone filled 
in. This is covered with 3in. of gravel, on which the rails are laid, 
care being taken to pack this well inside the rail, and the rail 
being rammed down to the proper level. Stone paving is then laid 
close against the rails. ‘I'he rails are, as will ve secn from the 
above description, of special section. They weigh about 75 lb. per 
yard, and are rolled in lengths of 40ft. Each joint requires six 
countersunk rivets in the top, and four in each flange. The tie 
rods pass through both flanges. The cost is estimated at about 
£1000 per mile for steel, or £1500 per mile of trackway laid complete. 
Experiments with somewhat similar steel trackways or wheelways in 
America have shown very poor results when the rails are dirty, as 
they will be in ordinary use. The wear and distortion have also 
been considerable. 








THE Wor.Lp’s GOLD Mines.—On Tuesday evening at the Royal 
Victoria Hall, Lambeth, Mr. Bennett H: Brough gave a popular 
lecture on the world’s gold mines. Notwithstanding the temporary 
diminution in the supply caused by the South African war, the 
author said that the world’s gold production last year was greater 
than in the previous year. Mr. Brough estimates that the value 
of the world’s output was £59,000,000. Of this sum Australasia 
produced 27-2 per cent., the United States 27-0 per cent., the 
‘Transvaal 11-8 per cent., Russia 10-0 per cent., Canada 6-5 per 
cent., India 3-5 per cent., Mexico 3-2 per cent., Rhodesia 1-2 per 
cent., China 1-0 per cent., and other countries 8-6 per cent. In 
1898, when the Transvaal was the world’s largest producer, its share 
in the world’s output was 27-6 per cent. The present conditions 
and prospects of the more important mines in Africa, Australasia, 
United States, Canada, and other countries were discussed, the 
conclusion arrived at being that there were no signs of falling off 
in the world’s gold production. 

Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Staff engineer: F. High- 
ton, to the Implacable. Fleet engineers: W. F. Pamphlett, to the 
President, for temporary service at Admiralty; and F. T. W. 
Curtis, to the Pembroke, for the Exmouth; H. T. Hammond, to 
the Duke of Wellington, for the Iphigenia; T. New, to the Duke 
of Wellington, and W. 8S. Stribling, to the Vivid, both for Fleet 
Reserve duties; F, A. Cocks has been placed on the retired 
list, with the rank of Inspector of Machinery. Chief engi- 
neers: G. H. Morris, to the President, as Resident Overseer 
of Gun Mountings at the works ot Sir G. Armstrong, 
Whitworth and Co, Manchester; T. S. Guyer, to the Presi- 
dent, as Engineer Overseer at the works of Messrs. Thorny- 
croft, Chiswick, and Messrs. Yarrow, Poplar; and J. H. Watson, 
to the Duke of Wellington, for the Andromeda. Assistant engi- 
neers: A. E, Lester, to the President, for service at Elswick to 
assist the overseer on the inspection of the mounting of naval guns ; 
C. E. Garrard, to the Duke of Wellington, for the Andromeda ; 
appointment of H.J. Symonds, to the Duke of Wellington, can- 
celled ; C. Barker, promoted to rank of engineer, with seniority of 
June lst; A. C. Hall, A. E. Cock, W. 8S. Reid, W. Colquhoun, 
L. H. P, Hammond, A. J. C. Moore, T. M. David, F. B. O’Dogherty, 
E. W. Riley, J. M. Murray, promoted to rank of engineer, with 
seniority of December lst ; T. R. G. Davies, promoted to rank of 
engineer, with seniority of January 13th, 1900. Engineers: W. 
Toop, to the Vivid, for supervision of engine-room ratings in the 
Sharpshooter ; E. Edwards, to the Revenge, for the Hebe; H. E. 
Nicholls, to the Karratta ; F. T. Simmons, to the Sparrow; W. F. 
Mitchell, to the Mersey, for the Onyx ; and T. F. Brown, to the 
Vivid for the Erne. 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 

A LULL is being experienced in the demand for small sizes of bars, 
owing to the enhanced quotations of the new Association, the 
formation of which has now been definitely completed. This 
falling off of custom is expected, however, to be only temporary, 
and as all the members of the new body appear to be united in 
requiring the extras, it is anticipated that consumers will gradually 
accept the new situation. There can be no doubt about the 
additional trouble and expense involved in the rolling of these 
small sizes, and it seems only reasonable that ironmasters should 
ask a little more money for a class of iron which increases their 
expenditure of time and labour. The new basis price is £6 12s. 6d. 
for 2 rounds and other sizes in proportion, and this — 
compares with £6 5s. or £6 7s. 6d. a roonth or six weeksago. The 
constitution of the new Association follows closely the lines of the 
Strip Association. There is no alteration to report in other 
descriptions of finished iron on the week. There isa good demand 
for tyre bars and horseshoe bars. The exports of galvanised 
corrugated sheets have reached 27,989 tons for January, which 
sang a better than the corresponding month of either 1901 
or 2. 

In the pig iron trade sellers are maintaining their quotations, 
and the supply is still rather below the demand, with a firm tone 
all round. 

Forge pig iron has been sold in lots of from 200 to 500 tons, and 
buyers who were holding back just after Christmas are now arrang- 
ing for supplies, being themselves better off for work. Exports to 
the United States are resporsible for more than balf the 93,000 tons 
sent abrcad from this country last month. The American demand 
has been indeed exceptionally heavy, amounting to very rearly 
50,000 tons. This district has contributed a little to the total, but 
most of it kas gone from the northern districts. 

The demand for steel is good, and makers have no difficulty in 
obtait ing specifications, such as is sometimes experienced. The 
increased quotations for Belgian material are narrowing the margin 
between continental and home-made steel. Revised lists have 
recently been received by agents from their Belgian and German 
principals. These show an advance of Is. 6d. in No. 2 bars com- 
pared with a month ago. 

It seems from additional information afforded by the new 
Board of Trade returns that 8000 tons of iron girders, beams, 
joists, and pillars, were imported into this country in January 
from Belgium, and nearly 3000 tons from other counties ; whilst 
of steel bars, angles, and other shapes from all countries—which, 
however, means chiefly Germany and Belgium, with a little from 
America—the amount was 17,528 tons. It is evident, therefore, 
that considerable quantities of foreign material are still coming 
into the United Kingdom in competition with iron and steel of 
British make. 

Mr. George Braithwaite Lloyd, who died on the 8th inst., at the 
age of seventy-eight, at his residence, Edgbaston-grove, Birming- 
ham, in addition to being a director of Lloyd's Bank, was for about 
ten years also one of the directors of the Midland Railway Com- 
pany, aes which board his engineering experience and business 
knowledge enabled him to render much assistance. 

Much regret is felt at the death on the 5th inst., at Old Hill, at 
the age of seventy, of Mr. Waiter Bassano, one of the members for 
many years of the South Staffordshire Mines Drainage Commis- 
sioners. As a large colliery proprietor and a useful public man he 
was much esteemed, and will be greatly missed. He was pro- 
prietor of the Rowley Hall and Haden Hill collieries, and was also 
chairman of the Rowley Stone and Granite Company. 

What are believed to be the first electrically-driven structural 
engineering works in South Africa are being established by Me-srs. 
Charles Wade and Sons, of the Midland Ironworks, Birmingham. 

In connection with the Mond Gas Staffordshire power-distribu- 
tion scheme, the site recently acquired by the company at Dudley 
Port has for three or four weeks past been a scene of activity, for 
the first contract has been let, and is now being carried out by 
Mr. H. Holloway, contractor, of Wolverhampton. This contract 
consists of the construction of a canal basin, the laying down of 
railway lines intersecting the works, and the making of five 
elevator pits. 

Professor Turner’s series of lectures upon “Cast Iron” in the 
Chemical Lecture Theatre of the Birmingham University are being 
much appreciated. He points out that five tons of air, with 48 ewt. 
of Cleveland ironstone, 12 ewt. of limestone, and 20 cwt. of bard 
Durham coke, is now-a-days employed to produce one ton of No, 3 
Cleveland pig iron, there being also formed at the same time 
30 cwt. of slag and ax much as 130 cwt. of waste gases, which last 
are used in the stoves for heating the blast and for firing the 
boilers, and also—when freed from dust—for actuating gas 
engines. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Munchester.—Business on the Manchester iron market continue’ 
to move but slowly, and although it is reported that quietly there 
is a fairly large weight of buying going on this does not make itself 
appreciably felt, and the tendency of prices, taking them ali 
through, is rather towards weakness than otherwise. 

In pig iron Lancashire makers still quote for No. 3 foundry about 
56s. 6d. to 57s., less 24 ; for Lincolnshire the basis remains at 51s 
net, but in the face of under quoting by merchants makers are not 
able to get the slight premium above this which they were doing a 
week or so back. Derbyshire ranges from about 55s. up to 56s. 
and 56s. 6d. net delivered Manchester. 

In the present unsatisfactory position of the finished iron trade 
forge qualities continue only in limited request, and prices not 
more than maintained at recent quotations of about 5ls., less 24 
Lancashire ; 50s. 2d. net Lincolnshire, and 50s. 6d. net Derbyshire, 
delivered Warrington. For open brands of Middlesbrough quota- 
tions range from about 55s. 4d. to 55s. 10d., with makers quoting 
about 56s. 4d. up to 56s. 7d. for some special brands delivered by 
rail Manchester. In Scotch iron there is some low cutting here 
and there, but the general quota‘ions are much about as given 
last week, and delivered Manchester docks Eglinton averages 
583. 9d. to 59s. 3d.; Glengarnock, 60s, 9d. to 61s ; and Gartsherrie 
about 62s. net. 

Finished ironmakers are in some cases kept fairly engaged on 
orders in hand ; there are, however, few new orders of any moment 
giving out, and the principal Lancashire forges are not running full 
time. Quoted prices are steady at about late rates, Lancashire bars 
ranging from £6 8s. to £6 10s., and North Staffordshire bars from 
£6 10s. to £6 15s., delivered in the Manchester district. In sheets 
and hoops business is quiet ; sheets range from about £8 to £8 5s., 
with hoops quoted at the Association basis of £7 2s. 6d. random to 
£7 7s. 6d. special cut lengths delivered Manchester district, and 
2s, 6d. less for shipment. 

The steel trade in some sections—particularly requirements for 
structural work—maintains a fair amount of activity, but prices for 
the most part are cut low for any orders of importance, and 
generally the position is weak if anything. Only a slow inquiry is 
still reported tor hematites, with makers’ quotations unchanged at 
about 67s. 6d. to 68s. net for No. 3 foundry delivered Manchester. 
There are, however, lower prices than these quoted in the open 
market. For local made billets makers report that it is difficult to 
get £4 15s, net delivered Manchester, and a trifle under this figure 
would in some instances be accepted tosecure orders. Bars average 
£6 5s. and £6 7s. 6d. up to £6 10s. for special qualities, or small 
sec'ions and angles could be bought at £5 15s. 

Nothing further of a definite character has been dene with 
reference to the correspondence that has recently taken place 





between the Lancashire boilermakers and the Associated makers 
of steel boiler lates, and the whole question may be said for t} 
resent to be held in suspense. The voncession in price wh h 
ilermakers have secured not, as indicated last week, satisfied 
their requirements ; but as for the moment very few firms are jn 
any urgent want of material, matters may just now remain j, 
abeyance, 

Generally, so far as the market is concerned, there is very low 
cutting in plates of all descriptions, and the reduction of 10s, per 
ton announced last week by the Associated makers has been 
followed by a further giving way on the part of the makers outside 
the Association. The lower prices do not, however, bring forward 
any appreciably increased business, as users have very few orders 
on their books, and are anticipating still lower prices. Delivered 
Manchester the Associated basis for boiler plate specifications is 
£7 2s. 6d., with outside makers quoting £6 17s. 6d. For locomotive 
specifications there are sellers at £6 10s. to £6 12s. 6d., and under 

ese figures is reported to have been accepted. Common steel 
plates could be bought at £6 to £6 2s, “d., delivered in th's 
district. 

The continued upward move in raw material has brought 
about a further advance in manufactured metals, which during the 
past week have been put up 4d. per lb, This steady advance jn 
manufactured goods does not, however, in any way stimulate 
business, which remains only of a hand-to-mouth character, 
Delivered equal to Manchester, the quoted rates are now as 
follows :—Solid drawn brass boiler tubes, 7d.; solid drawn brass 
surface-condenser tubes, 9d.; brazed copper, gas, and steam tubes, 
8¥d.; brazed brass tubes, 84d.; common Pllod brass, 64d.; copper 
sheets, 1s.; common br.ss wire, 6jd.; best brass wire, 7}d.; copper 
wire, 8#d. per Ib. 

A more hopeful tone as to the outlook in the engineering trade 
prevails in some quarters. As previously reported, the outlook for 
locomotive builders is certainly satisfactory as to the probability of 
full employment over the next twelve months, and in electrical 
engineering there is a good deal of work giving out, with the 
prospect of considerable activity in this special branch for rome 
time tocome. The heavy engine building trades are reported tu 
be better off for work, and there is also a fair amount doing in 
the lighter class of high-speed engines specially adapted for elcc- 
trical power requirements. Gas engine builders sre only moderately 
off for orders in the smaller type of engines, but some firms aro 
agg | busy in the newest developments of high-power engines, to 

driven by producer gas. In machine tools there is a moderate 
amount doing. It is, however, only firms of the best repute.with 
specialities that are at all busy ; in the general run of tools ther; 
is not much doing. 

Reports which vome to band from the trades union organisations 
are not altogether satisfactory. Although there is no appreciable 
increase of out-of-work members, the returns from many industrial 
centres indicate rather a slackening of work than otherwise. The 
quarterly report of the Amalgamated Society of Engineers, which 
has been issued this week, shows a steady increase in the reserve 
balance cf this organisation, which now amounts to £546,686, or 
nearly a quarter of a million more than was in hand at the te:- 
mination of the great strike in 1898. The number of members cf 
the society bas now reached 93,155, but this is a decrease of 73 as 
compared with the number registered at the end of last month. 
There are now 4155 on donation, being a decrease of 1214 as com- 
pared with December, when, however, the numbers were abormally 
swol'en owing to holiday suspensions. The number on sick pay is 
now 2735, on superannuation benefit 4275. 

In the coal trade not more than a very moderate sort of busiaess 
is just now passing through, with many collieries not working more 
than four to five days per week, and supplies of all descriptions of 
fuel amp’e to meet requirements. The exceptional openness of 
the season continues to restrict consumption for house-fire purposes, 
and although stocks are not accumulating to any appreciab'e 
extent, the output is bangirg at collieries. Prices, although 
perhaps in some cases not altogether firm at the full rates, where 
special sales are concerned, remain for the most part steady 
at the list basis, and are without quotable change from last week. 

The lower qualities of round coal are moving away but slowly, 
and if anything prices here and there show some tendency towards 
weakness. The inland demand for iron making, steam, and genera! 
manufacturing purposes remains indifferent, and the lessened 
quantity going away just now for common house-fire coals causes 
more plentiful supplies on the market. The result is that where 
sellers have any large surplus on their hands, there is in somu 
instances a disposition to make concessions. This, however, 
applies more to cargves for prompt shipment than to ordinary 
inland sales, and for these quoted prices remain practically 
= at from 8z. 3d. and 8s, 6d. to 9s. per ton at the pit 
mouth. 

Generally a steady trade is doing in all descriptions of engine 
fuel. The better sorts meet with a ready sa'e at recent quota- 
tions, and althovgh in the commoner qualities increasing com- 
petition has to be encountered from some out~ide districts there 
is no great surplus on the market, and prices for the most part are 
being well maintained at about late rates, best slack averaging 
6s. 6d. to 7s. ; medium, 5s. 3d. to 5s. 9d.; and common, 4s. 3d. to 
4s. 9d, at the pit. 

A continued slackening off is reported in the shipping trade, 
business during the past week having been very unsatisfactory, 
and with the more plentiful supplies of the commoner sorts of 
round coal offering lower prices; have been ruling, in some 
instances representing a drop of about ls, per ton on the rates that 
were being quoted a few weeks back. For slack occasional 
inquiries are still reported, but there is notbing of any weight 
going away. Good ordinary steam coals average about 10s. 3d. to 
10s. 6d., but there are sellers at from 9s. 6d. to 10s, per ton 
delivered Mersey ports, 

In the annual report of the Wigan Coal and Iron Company, 
Limited, the directors state that, with regard to the collieries, the 
output and sales had again somewhat decreased, and that selling 
prices bad further fallen. In the iron and steel departments 
prices also had again fallen. The accounts for the year ending 
December 31st showed a profit of £116,694 on the whole operations 
of the company, and there was brought forward from last year the 
sum of eit O47, making a total of £127,741 available for dividend. 
The directors recommend a dividend after the rate of 6 per cent. 
per annum, free of income tax, for the year ending December 31st, 
1902, which would require the sum of £108, An interim 
dividend of 4 per cent. per annum was paid in August last for the 
six months ending June 30th, 1902, which absorbed £36,194, and 
the further sum now required to make the dividend 6 per cent. for 
the year was £72,389, which would leave the sum of £19,158 to be 
carried forward. Lord Balcarres and Sir Charles Lister Ryan, 
K.C.B., retired from the board by rotation, and were eligible 
for re-election, d 

At the ordinary meeting of the Manchester Geological Society 
held on Tuesday, there was a,long discussion on the question of 
coal cutting by machinery. ‘s“he general tenour of the discussion 
was that under favourable conditions coal cutting by machinery 
could be adopted with advantage ; but at present the mechanical 

etting of coal could scarcely be considered as having got much 
Sooon the experimental stage, as the varying conditions of a 
mine had so largely to do with the effectiveness or otherwise of a 
coal-cutting machine, that no very definite opinion could be 
expressed as to the advisability of its general adoption. 
‘arrow.—The hematite pig iron trade is steady, and makers 
throughout the district are well employed, and are largely sold 
forward, They have thirty-six furnaces in blast, being the same 
number as in the corresponding week of last year. Pros;ects of 
trade generally are vastly better than they have been for a long 
time past, and it seems very probable, apart from a large home 
trade, that a good business will be done d the year on colonial 
and foreign account. In fact, Canadian, American, and South 
African buyers are in thé market at present, and have arranged 
some large sales already, while further orders for considerable 
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specifications are pending. The prospect is all the bet!er because 
American makers are so busy on their own account they cannot 
hope to do any business, or very little, on foreign account. Prices 
are steady at 59s, 6d. for mixed Bessemer numbers net f 0.b., while 
warrant iron is equally steady at 58s. 6d. net cash sellers, buyers 
6d. less. Very little business is being done in warrant iron, there 
being a trifling decrease in stocks during the week of 73 tons, 
leaving stocks still in hand at 23,115 tons, a reduction of 1188 tons 
since the beginning of the year. 

In iron ore a very full demand is maintained, and all the ore 
raised is readily bought, inelnding best average and lower grade 
qualities, Average sorts are at 12s. per ton net at mines. Spanish 
ores are at 16s, net at West Coast ports. 

The steel trade is very well employed in all departments except- 
ing the Siemens process, and the mills on plates and other ship- 
building material are only working half time. This position will be 
maintained until greater activity is shown in shipbuilding. There 
is a very full and pressing demand for steel rails, and heavy 
sections find a very good market on home, colonial, and foreign 
account. The colonialdemand promises to be very full. Makers 
are already well sold forward, and it is probable they will soon be 
still further flooded with orders, but prices keep low at £5 5s. to 
£5 10s, per ton for ordinary heavy sections, owing to continued 
German and Belgian competition ; but as continental makers are 
also well sold forward it is probable prices will soon advance, 
0 her classes of steel are in very full request. 

Shipbuilders are fairly busy, but report no new orders ; indeed, 
the market for new tonnage is very quiet. 

During the past week the shipments of iron have reached 6995 
tons and steel 9281 tons, as compared with 3527 tons of iron and 
4826 tons of steal, an increase in iron of 3468 tons, and in steel an 
increase of 2455tons. The shipments this year stand now at 40,124 
tons of iron and 54,649 tons of steel, as compared with 46,141 tons 
af icon and 50,691 tons of steel, a decline of 6017 tons in iron and 
in steel an increase of 3958 tons, 

Coal and coke are in rather fuller demand, but prices remain 
weuk, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE weight of South Yorkshire coal taken to Hull during the 
first month of the year reached 253,204 tons, as compared with 
220,976 tons in January, 1902. These figures, exhibiting so large 
an increase, are the more remarkable on account of the dispute at 
Denaby and Cadeby Main having greatly diminished the weight 
during last month. In fact, these great collieries sent only 1896 
tons, as compared with 30,208 tons for the first month of last year. 
Of course, the result of the dispute has been that other 
collieries in the neighbourhood have appreciably benefited, several 
having doubled their business, and others doing even more than 


at. 

The foreign trade from Hull reached a weight of 131,915 tons, as 
compared with 77,621 tons for January, 1902. The principal 
customer was the United States, the figures for that market being 
remarkable. The weight sent during January was 58,854 tons, as 
compared with merely 20 tons in January, 1902. It is noteworthy 
to compare these figureswith previous records. During the whole 
af 1902, the coal business done from Hull with the United States 
was 20 609 tons, and during the previous year 1099 tons. It is thus 
evident, of course, that the business done last month was entirely 
exceptional, and attributable to the great dispute in America, Of 
the ordinary markets, Sweden takes first place with 17.204 tons, 
against 13,974 tons; Germany coming next with 15,993 tons, 
against 10,839 tons; and North Russia third with 9090 tons, 
against 8813 tons. A largely increased business has also been done 
with Denmark and Holland. 

The business in South Yorkshire house coal is somewhat quieter, 
owing to the exceptionally mild weather we are now enjoying and 
to the heavy stocks laid in by many agents. The change, how- 
ever, has not been sufficient to effect any lowering in values. The 
country demand keeps up better than that from the metropolis ; 
generally, however, trade is in a fairly satisfactory state. In 
steam coal a good business continues to be done, the supply being 
barely equal to the demand. This is no doubt partly owing to the 
Denaby and Cadeby Main dispute being stili unsettled. There are 
signs, however, that the trouble is nearing its end. There is a 
fair demand for coke, although values are scarcely so firm. Small 
coal, which a been*in a weak state, is now somewhat better. 

In the iron e the improvement noted three weeks ago is 
searcely teing maintained, and values are slightly weaker. Both 
in steel and iron the United States demand has been the chief 
factor, and anything like a ‘‘tumble ” in that trade will seriously 
affect the English market. 

The foreign trade in cutlery during January last shows a slight 
advance oa that done during the opening month of last year, the 
value, £61,473, comparing favourably with £56,833. The increasing 
markets were Norway, Germany, Holland, Spain, and Canaries, 
United States, Chili, Argentine Republic, British South Africa, 
British East. Indies, New Zealand, and Canada. The most 
important increasing market was British South Africa, and the 
heaviest decreases were shown by Australia and Brazil. 

The foreign trade in hardwares during January reached a value 
of £124,995, against £130,095 for January, 1902. Decreases were 
shown by nearly all markets. Spain and Canaries advanced from 
£1240 in January last year to £2653 Jast month; Brazil, from 
pg £4062; and British South Africa, from £16,363 to 

1085, 

In several of tlie lighter trades, such as files, sheep shears, 
ceythes, sickles, knives, and specialities for agricultural imple- 
ments and machinery, there is considerable briskness reported. 
File manufacturers state that they are experiencing a good 
demand both on home and foreign account. 

Colonel Allen, presiding at the annual meeting of Messrs. Henry 
Bessemer and Co., Limited, Sheffield, on the 9th inst.. stated that 
the prospects for 1903 were better than those of 1902, and they 
looked like lasting. The one vexatious question they had to face 
was that of foreign competition, or unfair trade. Fair competition 
they did not so much mind, but it was the protective duty which 
enabled foreigners to flood the markets with articles at prices 
with which it was impossible for British people to compete. 

Mr. F. C. Fairholme, managing director of Charles Cammell and 
Co., Cyclops Works, Sheffield, speaking at the first annual dinner 
of the officials of the Grimesthorpe Works on Saturday evening, 
intimated the desire of the directors to encourage invention and 
improvement on the part of the foremen and workmen connected 
with the company. e stated that they would in future receive 
acknowledgment for any services rendered in that way. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE situation is better for makers of Cleveland foundry pig iron 
than it was last week, and prices have for some days again been on 
the up grade. Buyers have come in more freely, and a fair business 
is now being done. One remarkable feature of the pig iron market 
this month is the very heavy deliveries of Cleveland pig iron to 
Scotland, and this, it is said, is due to American influences. At 
the present time there is a strong demand from America for Scotch 
pig iron, and as the American consumers will pay a better relative 
price than Scotch consumers will give, the Scotch ironmaster prefers 
to send hisiron across the Atlantic, and the consumers at home have 
to go short. Last month Scotland sentover 40,000 tons of pig iron 
to the United States, against a little over 9000 tons from the Cleve- 
land district. To make up for the depletion caused by the 
large deliveries of Scotch iron to America, Scotch consumers are 
buying Cleveland iron freely, more particularly as the latter is 





relatively cheaper than Scotch. Scotland, it may be remarked, is 
in a more advantageous position than Cleveland for supplying 
America just now. There are regular liners leaving the Clyde 
every week, and either small or large quantities can be readily sent. 
Cleveland must send in full cargoes, or if small orders are to be 
executed, the iron must be sent to Hull or some other port 
having liners running, and the expense of this is considerable. 
Another explanation given for the heavy shipments to Scotland is 
that the Sootch consumers are replenishing their stocks, and 
getting their supplies in during the early part of the month, and 
so being sure of them. As they buy from merchants and pay on 
the 10th of the following month, they may as well have the iron 
early as late. 

Prices of Cleveland foundry iron are stronger, but for forge 
qualities they are weaker than last week’s; the latter are 
plentiful, and the consumption has declined on account of the 
serious depression in the finished iron trade. Makers and merchants 
in the early part of the week were selling No. 3 Cleveland pig iron 
at 47s. 3d., but on Tuesday 47s. 44d. had to be paid, and on Wed- 
nesday 47s, 6d. was the regular quotation, at which a fair amount 
of business was done. Some of the leading producers have got 
47s, 9d., thus the tendency is upwards. No. 4 foundry, which is 
searce, is at 46s, 9d , but grey forge could readily be obtained at 
45s. per ton, a price relatively cheaper than No. 3. Mottled iron 
is at 44s, 6d., as also is white. 

Preparations are being made for the early resumption of opera- 
tions at the Coatham blast furnaces, which have been idle since 
the autumn of 1886, but have lately teen acquired by Messrs. 
Walker, Maynard and Co. of the Redcar Ironworks, who have 
put them into working order—in fact, the works have been 

ractizally re-built. They are now complete, and materials are 
ne'ng taken to the works. Mesrs, Bolekow, Vaughan and Co. 
are g»irg in extensively for water-cooling apparatus at their works. 
They are erecting a large installation of the Klein water coolers, 
ani have decided to put up also two cooling towers of the Zschocke 
typ2, each of the latter to be capable of dealing with 200,000 gallons 
of water per hour. 

The demand for hematite pig iron is improving, but it is not on 
account of any increase in the local requirements—they are almost 
as poor a3 they can well be; the improvement is due to an aug- 
mented business on export account. The price of mixed numbers 
is kept firmly at 55s. 6d. per ton, and of No. 4 at 53s, Rubio ore 
is getting dearer, and consumers in this district have now to pay 
16s. per ton delivered at wharf. 

The exports of pig iron from Cleveland to Scotland this month 
are so good that they far more than counterbalance the poor 
deliveries oversea; the latter, indeed, are much below the average. 
The total shipments of pig iron from Cleveland this month to 11th 
were 35,603 tons, against 25,682 tons last month. and 19,369 tons 
in February, 1902, to llth. Of this month’s quantity much more 
than half went to Scotland. The stock of Cleveland pig iron in 
Connal’s public warrant stores on 10th inst. was 126,918 tons, an 
increase for the month of 955 tons. The stock of hematite pig 
iron in the same stores continues at 1300 tons. 

The activity in the steel rail trade is well maintained, and there 
are believed to be good prospects. The production in this district 
is as heavy as it has been at any time, and manufacturers have not 
any difficulty in securing £5 10s. net at works, which is the regular 
quotation. But the plate and angle trades become worse. Praz- 
tically there are only two establishments in the North of England 
at present making ordinary steel ship plates, all the others having 
ceased the manufacture until times mend. The works in operation, 
however, can hardly satisfy the requirements, and consumers com- 

lain of the difficulties they have in getting their orders executed. 

tis curious that one of the works still in operation is situated the 
farthest away from the seaboard, a circumstance which might have 
been expected to operate against its competing with the more 
favourably situated establishments. The makers of steel ship 
plates have put up the prices charged to consumers outside this 
district, and it is expected that at the next meeting they will also 
raise the price to local consumers. The quotation for the latter is 
£5 10s., less 24 percent. There are only two firms in the North of 
England at present producing iron ship plates, but they have much 
difficulty in securing enough orders to keep their mills going. The 
plate trade is thus in a most depressed condition, and the angle 
trade is very little better. Steel ship angles are offered at 
£5 6s. 3d., and iron ship angles at £6 2s. 6d., both less 24 per 
cent.; common iron bars are at £6 5s., less 24 per cent. Messrs. 
Dorman, Long and Co., Limited, expect to be able this month 
to re-open the Britannia Steel Works at Middlesbrough, which 
were closed on August 23rd last in order that a large quantity 
of new machinery might be put down. 

It is satisfactory to be able to give more favourable reports 
relative to the wages question in the shipbuilding and engineering 
industries. The settlement in the engineering trades has not 
given any particular trouble. The employers, who first claimed 
reductions equivalent to 5 per cent., have reduced their claims 
by one-half, and to this the men have had no hesitation in agreeing, 
and the reductions will be le. on wages over 26s. per week, 6d. on 
rates of 26s. and under, and 24 per cent. on piece rates. ese 
relate to the enginemen, labourers, boilermen, cranemen, fire- 
men, &c., employed in the engineering and boiler shops and 
foundries of the North-East Coast. As far as the plumbers at 
the shipyards are concerned, the employers have modified their 
claim to a reduction of 1s. per week, and on this claim they 
are willing to go to arbitration. This offer the men are likely 
to agree to. 

‘The dispute which has given the most trouble, and which has led 
to a strike of over fifteen week’s duration, has been that of the 
joiners at the shipyards, which seemed likely to result in almost 
all the shipyards on the North-East Coast—except those on the 
Wear—being closed. A conference was held a few days ago 
between the employers and the representatives of all branches of 
their men, including the joiners, to discuss whether something 
could rot be done to bring the dispute with the joiners to a close, 
and so avert the closing of the yards, which would become inevitable 
if the difficulty were notspeedily overcome. Eventually it wasagreed 
that a Committee should be formed to devise some method of 
ending the dispute, such committee to consist of six employers, six 
joiners, and six men from the other trades engaged at the ship- 
yards, the last named to act as intermediaries. This suggestion 
was agreed to by the employers, and since then the joiners have 
expressed their approval of the proposal. There is now some 
probability of an early termination to the strike. 

The report of the North-Eastern Riilway Company for the past 
half-year is of more than usual importance, as shareholders desired 
to see how the debt of £230,754 due from the company’s bankers, 
Messrs. J. and J, W. Pease, would be dealt with. They expect 
to lose £125,000 of this, and the directors think that this loss is 
one which can fairly and properly be taken out of the reserves which 
bave fromm time to time been provided to meet bad debts and con- 
tingencies. It has therefore been provided for out of such reserves, 
and has been written off in the company’s books accordingly. The 
directors report that the mileage of goods and mineral trains has been 
reduced by 639,277 train miles, or about 7? per cent. compared with 
the corresponding period of 1901, but notwithstanding this a sub- 
stantial increase in the tonnage carried is to be notified. The 
number of wagons owned by the company has been reduced by 600, 
the decrease being due to the breaking up without replacement of 
600 small chaldron mineral wagons, but the carrying capacity of 
the total stock of wagons has been considerably increased, owing to 
the larger tonnage of the new wagons provided. 

‘The officials of the North-Eastern Railway Company on Tuesday 
made some important experiments at a gradient which they have 
constructed on the American principle at Cardios, near Northaller- 
ton, on the Northallerton and Sinderby branch of the North- 
Eastern Railway. The trials were reported to be satisfactory, 
and it is believed that where they are adopted there will be a 
saving of expense in shunti ns to various sidings. 

The coal trade continues firm and active, there being still very 





heavy shipments to the United States. Last month the Tyne 
ports and Sunderland sent no less than 198,285 tons of coal to 
America, and this caused the total shipments from the district 
to the oversea ports to be much aove those of the corresponding 
period of last year, 1,027,441 tons, against 876,566 tons. The 
price of best steam coals is fully 103. 9d. per ton ; seconds, 9s. 9d. ; 
unscreened steam, 83. 9d.; and small, 5s, 6d., all f.0.b. Best gas 
coals are at 9s. 6d. f.o.b. Foundry coke is at 16s. 6d. f.o.b., and 
medium furnace coke 16s. per ton at the Middlesbrough works. 
The Windlestone Colliery, which was closed in June, 1884, owing 
to a la*ge whinstone trouble in the seam, is to be re-opened by 
Messrs. Pease and Partners. It has been decided to drive a drift 
through the trouble—800 yards of whinstone—from the Eldon 
Colliery, which Messrs. Pease and Partners recently acquired from 
the South Durham Coal Company. : 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THE Glasgow pig iron market has been quiet during the week, 
with a slightly easier tendency in prices. There is scarcely any 
business doing in Scotch warrants, the holders of which appear to 
be looking for better prices. Were these warrants forced upon 
the market just now there is little doubt that they would have a 
depressing effect. 

here has been comparatively little demand for pig iron on the 
part of home consumers, and yet makers and merchants do not 
look upon the prospect as in any sense a gloomy one. ‘There is 
still a considerable inquiry on American account both for raw and 
manufactured iron and steel. 

The prices of Scotch makers’ iron are in several cases slightly 
lower than as last quoted. 

There are 86 furnaces in blast in Scotland compared with 81 at 
this time last year, and of the total 42 are making hematite, 
30 ordinary and 5 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5819 tons, compared with 8302 in the corresponding 
week of last year. Of the total there was shipped to the United 
States 1150 tons, Canada 425, South America 225, India 418, 
Australia 200, France 130, Germany 100, Holland 335, Belgium 10, 
Spain and Portugal 161, China and Japan 50, other countries 125, 
the coastwise shipments being 2490 tons against 4758 in the 
corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth were larger 
than usval, amounting to 14,430 tons, showing an increase of 
6546 over those of the corresponding week. 

There is little or no improvement in the malleable iron trade, 
A few orders of fair size have been placed, but there is much room 
for improvement. The steel makers have in a number of cases a 
good deal of work in hand, and some additional orders have come 
forward for structural material, principally for buildings. The 
orders for bridge work are few at the moment. It is reported that 
a few contracts are being placed with Clyde shipbuilders which 
may ultimately yield a good deal of steelwork, but these o-dersare, 
of course, in the future. 

A great deal of damage has been done to iron and steel works in 
the Clyde Valley by the floods of the past week. So far as can be 
ascertained at present, this will amount, in the neighbourhond cf 
Glasgow alone, to something like £80,000 to £100,000. Many 
workmen have been thrown idle, and in a number of cases it will 
take a considerable time before the works can be again in fall 
operation. Among those who have suffered severely are a number 
of ironfounders, pipe makers, rivet makers, and others, who are 
doing a very large business. 

Much interest is felt in the conferences now taking place between 
the delegates of the masters and workmen in the shipbuilding and 
marine engineering trades on the wages question. A reduction of 
5 per cent. was to have been made at the beginning of last week, 
but it was postponed until the 16th current in order to allow of the 
conferenees which are just being held. Since 1895 the workmen’s 
wages have been raised four times, and no alteration has been 
made since 1898. In the interval the numbers of the unemployed, 
especially recently, have very much increased. It is to be hoped 
that an amicable arrangement will be come to. The strike at 
present could not fail to have disastrous results. 

There has been a fair business in the coal trade. The inland 
demand has been steady, but deliveries have been interrupted a 
good deal by the terribly wet weather and the floods. The ship- 
ments are rather better than last week. The total clearances from 
the Scottish ports amounted to 201.911 tons. compared with 
168,407 in the precedirg week, and 158,518 in the corresponding 
week of last year. The contracts for coal for the Swedish State 
Railways have just been fixed, and upwardsof 100,000 tons have been 
secured by Scottish coalmasters at prices reported to be somewhat 
under those current last year. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE annual conference of the South Wales Miners’ Federation 
was opened in Cardiff on Monday, and satisfactory indications 
were given that the action of the Executive Committee in support- 
ing the recent settlement of the wages question will be endorsed, 
and three years’ settlement practically secured. These, and other 
tranquillising influences, the conclusion of colliery disputes, and 
return of the men to work, as at Plymouth collieries, are having 
an excellent effect. 

Until less stormy weather favours seagoing trade, and tonnage 
falls into its regular rut, improvement in price need not be 
expected. At several of the ports last week the list of exports 
was meagre, and freights have suffered from the same cause, 
This week at Cardiff quotations were little changed, and it was a 
subject of remark that for very prompt shipment concessions even 
could be obtained. 

I hear less of the anthracite movement, and, as stated lately, 
the influence upon prices has been scarcely felt. This week, for 
example, large best was quoted in Swansea for 18s. It is true 
that this is not the malting season, when prices generally look up, 
yet large good coal, such as big and red vein, only range respec- 
tively from 13s. 6d. and 12s. Swansea is quoting best steam at 
13s. 9d., and house coals from 14s. 9d. 

One important subject of comment in the Swansea market is 
the falling away in the patent fuel trade. This, an authority 
states, is Cue in part to the increased price of pitch, but more 
to the tax on coal and increased competition abroad. I am 
somewhat inclined to add that home rivalry has also to be taken 
into account, Cardiff, Newport, and Port Talbot showing large 
totals. Last week Swansea shipped a little under 9000 tons. 

Mr. Windsor Richards and other leading members of the Guest, 
Keen, and Nettlefold Company visited Cyfarthfa Works on 
Tuesday, and were much interested in the leading features of the 
works and the action of several important patents. One of these, 
the stripper, the invention of Mr. J. Evans, the furnace manager, 
is, we hear, meeting with favourable notice at North of England 
works ; and the other the tilter, the invention of Messrs, Evans and 
Lewis, promises to be equally noteworthy. This is worked by 
hydraulic power, operated by a man and boy, and displaces the 
use of four men at day and four at night work, and is further 
more regular in action. Plates of best quality are being turned 
out at Dowlais, Cardiff, also visited by the directors. One of 
these of exceptional size, supplied to a boilermaker at Birmingham, 
was this week placed at a leading steel works and came in for great 
praise on account of its size and finish. 

I have repeatedly noticed of late the steady make of 
steel rails that is going on at the large works where import- 
ant orders are held for the Indian State Railways. Con- 
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siderable consignments have been going down the lines to port of 
late, the Rhymney Railway taking large consignments. Newport 
keeps up its consignments on Great Western account, and Swansea 
this week has been sending rails and wrought iron to London. 
Pig iron imports from Ayr, Workington, and Harrington to Wales 
have been on the increase, and from Antwerp pig iron and nearly 
5000 tons steel sheets, bars, and other kinds, principally to 
Newport. 

Pig iron prices remain ; tin-plate bars firmer, though falling off 
in foreign arrivals. It is reported in Swansea that foreign steel 
makers hold large orders, but have strong home demands to meet. 
Merchants. and structural bars are in improved demand. In 
Swansea this week it was a subject of comment that the Americans 
are again surpassing this country in enterprise, particularly in our 
Colonies. Respecting South Africa, it is rather a bitter saying one 
hears that ‘‘ Britain has cleared the stage for others to perform.” 

Pig iron, steel rails, heavy and light, iron and steel sheets, are 
unchanged. In tin-plate quotations are from 12s. 3d. to 12s, 9d.; 
tin-plate bars from £4 12s. 6d. to £4 15s. In view of the advancing 
price of raw materials prices are expected to advance, or makers 
will hold back; block tin is now at £133 to £1337s. 6d. Shipments 
have again been less than make and stock increased, chiefly on 
account of the weather. At Lianelly tin-plate manufacturers 
complain strongly of the advance of raw material, and foresee that 
some works will close down. 

Steel bars have gone up in the district from 2s. 6d. to 3s. per ton. 
Respecting the anthracite scheme, few in this district regard it 
seriously. The tug of war will come, they say, when coalowners are 
approached to sell. 

In the Swansea Valley most of tho works are busy; steel work 
is on the increase. Hematite output at Landore large. Wor- 
cester and Upper Forest Company busy, and seventeen mills in 
fall work. New plant being laid down at Clydach—Messrs. 
Player—Pontardulais is in full drive ; and the same condition exists 
at Gower, Aber, Cwmfelin, Ystalyfera, and other works. At 
Briton Ferry a satisfactory state of things is generally visible. 
‘he two plate works are doing well ; smelting furnaces are regular 
in action. 

| am always pleased to be able to report a good start for the 
New Year. January returns have just been made up for South 
Wales and Monmouthshire, and I see that in coal the total export 
is 2,069,486, compared with 1,898,987 tons for corresponding period 
last year. During the month the shipments of iron and steel were 
8086 tons ; coke, 7651 tons ; patent fuel, 52,275 tons. 

Another large consignment of bars and blooms came to Newport 
this week from Antwerp. 

I regret to note, on the eve of my despatch, the death of a well- 
known and prominent mining engineer, Mr. V. R. Griffith, Wrex- 
ham. He was associated with the Kent coal scheme, prepared a 
scheme by request of the late Sir E. Watkin for the ventilation of 
the Channel Tunnel, and was a member of various learned societies, 

Mr. W. A. Thomas, M.P., has been commenting in his usual 
forcible style upon the injury inflicted upon Welsh coal by the 
coal tax. He states that Cardiff merchants find themselves under- 
sold by German competitors at Caen, Havre, and other Bay ports. 

The almost total depeadence of the whole of the country, as well 
as Wales, upon the Spanish ore trade, gives importance to the 
opinion of Sir Thomas Morel, of Cardiff, one of the chief importers. 
This opinion has been published, and I note that he expresses little 
faith in the ores that are being developed in Norway, which some 
authorities believed would come into active rivalry with those of 
Spain. ‘‘He does not think much of the Edison system in treating 
the ore, as it has to be reduced to powder, and then converted into 
briquettes,” 








NOTES FROM GERMANY. 
(From our own Oorrespondent.) 


Pic iron continues in pretty lively request on the Silesian iron 
market, and a rise in price is contemplated for the end of present 
month; also in girders and in structural material demand has 
improved, and the business in sheets has been so animated, that 
there was even talk of an advance in quotations. Employment at 
the plate mills, though better than previously, is still, on the 
whole, insufficient. Basis quotations are:—For sheets, M. 135 p.t.; 
heavy plates, M. 125 p.t.; boiler plates, M. 140 p.t.; girders, 
M. 105; malleabie iron bars, M. 135 to M, 127 p.t. for inland 
consumption, M. 100 to M. 105 p.t. at works for export. 

The outlook continues to improve in the Rhenish-Westphalian 
iron-producing districts, Crude and malleable iron are in healthy 
demand, and pretty firm in price, and the different articles of 
finished iron have been brisk for sale. Business transactions, for 
the present, have been rather limited, but thereis more life stirring 
generally, and the tone of the iron market is more hopeful than in 
the first weeks of the year. Foreign demand is particularly good 
in bars, in hoops, and in sectional iron, and there is also an increase 
noticeable in the export of crude iron and rails. The business in 
scrap iron leaves very much to be desired. Bars in basic are 
quoted M. 107-50 to M. 108 p.t. for inland consumption. Heavy 
plates, as well as sheets, have been in somewhat bettas request 
lately, but they are still far from animated. 

In the wire and wire nail trade a slightly better inquiry was 
experienced upon the week. 

Last year’s export from the consular district of Solingen to the 
United States of America showed an increase for nearly every 
month of the year, when compared to 1901; in the past month 
likewise a rise of M. 83,823-78 was noticeable, against January, 
1902, Export in January of present year, which was worth 
M. 516,123-63, consisted in cutlery, M. 389,211-11; hardware, 
M. 39,861-59; half silks, M. 64,220-50; surgical instruments, 
M. 13,205.23; sundries, M. 9,635-20. Export in January, 1902, 
was M. 432,309.85. Thus the export trade with America has 
improved in all articles; home demand is, however, much lower 
than in previous years. In arms, for Germany and Chile, some 
shops are briskly engaged. 

According to the Politische Corresponden:, the Railway Minister 
has recently placed further orders in railway requirements, viz., 
5000 goods wagons of different descriptions, 727 passenger and 
freight cars for existing lines, and 104 passenger and freight cars 
for lines that are to be opened in the course of present year. 
Besides, 200 coal wagons in steel plates, carrying 20 t., have been 
ordered, of which 100 are to be delivered to the Railway Adminis- 
tration, Breslau, in the course of this year, and the remaining 100 
to the Railway Administration, Elberfeld, in 1904. Of the 5000 
goods wagons, the Railway Administration, Breslau, will receive 
765, Bromberg 675, Cologne 825, Essen 993, Kattowitz, in Upper 
Silesia, 845, and Magdeburg 703, the remaining lot falling to other 
administrations. Of the 727 passenger cars, Breslau receives 48, 
Kassel 49, Dantzig 49, Elberfeld 53, Essen 69, Frankfort-on- 
Maine 31, Kattowitz 46, Kinigsberg 31, Mainz 34, Miinster 35, 
Posen 49, and Stettin 41 cars. 

Of the German coal trade little can be reported that would be of 
interest. The demand for house coal remains healthy, though not 
quite so brisk as a few weeks ago, and in engine fuel a fairly good 
inquiry is reported, with prices tending to firmness. 

The Austro-Hungarian iron market is extremely quiet; even 
building material is depressed. Only the locomotive shops are well 
supplied with work for some time ahéad. 

Engine fuel has been showing a little more life on the Austro- 
Hungarian coal market, and quotations were fairly stiff. Orders are 
coming to hand more freely on the French iron market, especially 
in the Centre, and the ptoms of improvement increase ; still the 
condition of the iron industry generally is for the present far 
from satisfactory. Iron masters in the Haute-Marne Department 
are rather better off as regards fresh work than makers in other 
districts. Current list price for meréeharit bars is 18f. p.t., 
girders 19f. p.t. 

Freneh iron masters have been placing more orders in coal than 





previously, and so prices could be very firmly maintained. For 
spring a rise in quotations is anticipated. 

Tolerably good accounts can be given of the business that was 
done on the Belgian iron market during the past week. German 
competition has been less keen lately, and this has caused quota- 
tions to tend upwards. The price for pig iron has been raised to 
35f. p.t. free Athus, which is equal to 58f. p.t. free Charleroi, and 
Athus is reported to have sold the total production for the second 
quarter at that price. Blooms are quoted 95f. p.t. free at works, 
Iron plates, No. 2, export, 130f. p.t., inland consumption, 135f. 
p.t.; plates in basic, 135f. p.t. for export, and 140f. p.t. for home 
demand. Siemens-Martin plates, 142-50f. p.t. for export, and 
150f. p.t. for inland consumption. 

The tone of the Belgian coal market is strong, demand being 
brisk, especially for house coal, and prices firm, with a tendency 
to rise. Also in engine’ fuel increasing animation was felt, owing 
to improving activity in the iron and steel trades, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM coal market quiet, there being still a scarcity of ready 
tonnage. House coal unaltered, The quantity of coal shipped for 
the week ending February 7th was 73,289 tons. Foreign, 54,945 
tons ; coastwise, 18,344 tons. Imports for week ending February 
10th :—Iron ore, 5990 tons; steel bars, billets, &c., 7114 tons ; 
loam, 120 tons; pig iron, 1830 tons ; pitwood, 5671 loads. 

Coal: Best steam, 12s. 3d. to 12s. 6d.; seconds, lls. 9d. to 12s.; 
house coal, best, 16s.; dock screenings, 7s. 6d.; colliery small, 7s. 
to7s. 3d. Pig iron: Scotch warrants, 53s. 14d.; hematite warrants, 
58s. 6d., f.o.b. Cumberland prompt; Middlesbrough No. 3, 47s. 64d. 
Iron ore: Rubio, 14s, 9d. to 15s.; Tafna, 15s. 6d. Steel: Rails, 
heavy sections, £5 5s, to £5 10s.; light ditto, £6 10s. to £6 15s., 
f.o.b.; Bessemer steel tin-plate bars, £4 10s. to £4 12s. 6d.; 
Siemens steel tin-plate bars, £4 12s. 6d. to £4 15s., all delivered 
in the district, cash. Tin-plates: Bessemer steel coke, 12s. 3d. to 
12s, 6d.; Siemens, coke finish, 12s, 6d. to 12s. 9d. Pitwood, 
17s, 6d., ex ship. London Exchange telegrams: Copper, £57 5s. to 
£57 10s.; Straits tin, £122 10s, to £133. Freights steady. 








CATALOGUES. 

Davey PaxMan and Co., Limited, Colchester.—Illustrated 
pamphlet describing Paxman’s patent superheater. 

CONSOLIDATED PNEUMATIC Too. Company, Limited, 9, Bridge- 
street, Westminster.—Special circular No. 2. 

THe British Urarite Company, Limited, 50, Cannon-street, 
London. Souvenir of fire tests carried out in December last with 
uralite. 

BIRMINGHAM ALUMINIUM CasTING Company, Limited, Cam- 
bridge-street Works, Birmingham.—Catalogue of aluminium work 
for motor cars and cycles. 

New Tarte Howarp Pneumatic Toot Company, Limited, 
Queen Victoria-street, London.—Small pamphlet on pneumatic 
tools, pumps, and accessories. 

Cuicaco Pneumatic Toon Company, Franklin, Pennsylvania. 
Illustrated catalogue of air compressors.—Some useful information 
on the subject of air compression is included. 

Sruon-Carves, Limited, 20, Mount-street, Manchester.—This 
is a neat pamphlet describing the firm’s coke-oven system for the 
manufacture of coke with recovery of by-products, 

Lonpon Motor GarRaGE Company, Limited, Page-street, West- 
minster. [Illustrated booklet describing the Pipe motor cars.—The 
illustrations are reproduced in colours very effectively. 

GRAHAM, MORTON AND Co., Limited, Leeds. This is a 150-page 
catalogue of conveying, screwing and crushing plants illustrating 
by protographic reproductions work actually carried out by this 
company. 

ScHAFFER AND BUDENBERG, Limited, Whitworth-street, Man- 
chester. 1903 edition of general catalogue. The book increases 
in bulk with each edition.—The general arrangement is excellent, 
the book opening with the contents and alphabetical index. 








Mr. WILLIAM ERNEST MaRSHALL.—The death is announced of 
Mr. William Ernest Marshall, eldest son of Mr. H. D. Marshall, 
managing director and secretary of the are firm of 
Marshall, Sons and Co., Gainsborough. Mr. E. Marshall was 
educated at the Gainsborough Grammar School, and at West- 
minster, subsequently proceeding to Germany, where he studied 
at Gittingen. He came home t? take upa prominent position in 
the great Gainsborough works, but failing health caused him to 
retire from active participation in the business. Mr. Marshall, 
who died in the north of Yorkshire, was only 37 years of age, and 
his decease has caused much regret. 

Mr. Morcan JosepH.—The death of this well-known mining 
engineer of South Wales took place this week at Bath. He was in his 
seventy-fifth year, and from the fifties was closely associated with 
mining enterprise. His first winning was Danderi, under Plymouth 
Collieries, at the time of Anthony Hill. It was here he started 
coke manufacturing, and the product was regarded by the early 
ironmasters as of the first rank for smelting ironstone. He was next 
engaged in sinking Ynysybwl Colliery, but his chief claim to dis- 
tinction was in sinking the famous Ocean collieries under the 
ownership of David Davies, of Llandinan, oneof the leading promoters 
of the Barry enterprise. Mr. Joseph was held in high repute for 
his mining skill. He was brother of Mr. Thos, h, well 
known in the Rhondda, and also in the North of England, for his 
connection with the Dunraven Colliery. Mr. Morgan Joseph had 
retired from mining work for over fifteen years, 

MuNicIPAL ELECTRICAL ASSOCIATION: CONVENTION. — It is 
announced that the eighth annual convention of the Incorporated 
Municipal Electrical Association is to be held at Sunderland on 
July 15th, 16th, 17th, and 18th, 1903. A provisional programme, 
subject to alteration according to circumstances, is as follows :— 
Wednesday, July 15th, meeting at Sunderland — Morning: 
Reception of the President and members of the I,M.E.A. by the 
Mayor of Sunderland at 10 a.m., followed by a general meeting, at 
which the President will give his address, and papers will be read 
and discussed. Afternoon: Visits to the electricity stations and 
tramway car sheds, and shipyards and engine works on the Wear. 
Thursday, July 16th, meeting at Newcastle—Morning: Reception 
of the Association by the Mayor of Newcastle at 10 a.m., followed 
by a general meeting for the reading and discussion of papers. 
Afternoon: Visits to the Corporation’s Tramway Power House ; 
Tyneside Power Company’s Station, Wallsend ; and various works 
electrically equipped. It is hoped that some portion of the North- 
Eastern Company’s electric lines may then be complete. Friday, 
July 17th, meeting at Middlesbrough—Morning: General meet- 
ing for the reading and discussion of papers. Afternoon: Visits 
to various places of electrical interest in Middlesbrough and Stock- 
ton. Saturday, July 18th, meeting at Sunderland—The annual 
general business meeting will be held in Sunderland on Saturday 
morning. Papers by Chairmen of Committees have been promised 
on the following important subjects :—‘‘The Influence of Capital 
a on the Cost of Electricity Supply ;” ‘The Relation of 
Small Local Authorities to the Power Distribution Companies ;” 
‘* Methods of Stimulating Demand.” There will also be papers by 
engineers on importatit technical subjects, including, probably, 
‘*¢ Future Economies in Electrical Illumination ;” ‘‘The Economical 
Driving of Workshop Machinery by Electricity.” cio 


AMERICAN NOTES. 
(From our own Correspondent.) 
New York, January 28th, 1903, 
A GRrgaT deal of coal is arriving from abroad at Atlantic ports, 
Three steamers arrived at Boston within three days with 13,989 tons 
and other arrivals are reported at this city and Philadelphia, 
There is very large quantity of coal afloat, which is delayed by 
boisterous weather, Additional engagements are being entered 


into. The domestic supply is obstructed from different causes, 
The mines are not in all cases being run full time owing to the 
loaded cars away, 

is ) 


difficulty of getting cars to mines and of getting 
More or less obstruction to industrial operati 1, 
Railroads in many places are refusing to receive freights and 
general merchandise t of lack of rolling stock. This is 
oceasioning much dissatisfaction in commercial circles, but there 
is no remedy, and the railroad managers are doing the best 








.| they can, 


In the pig iron market there is some improvement to note, 
Large consumers have become convinced that it is dangerous to 
discontinue their policy of 1902 in ordering far ahead. Prices are 
firm, and heavy orders are being placed abroad. From figures 
just published by the American fron and Steel Association it 
appears that the production for 1902 was 17,821,307 gross tons, an 
increase on 1901 of 1,942,953 tons. The production of Bessemer 
and low phosphorus pig iron last year was 10,393,168 tons, an 
increase from 9,596,793 tons in 1901. The production of basic pig 
last year was 2,038,590 tons, against 1,448,850 tons in 1901. The 
production of charcoal pig iron was 378,504 tons and 360,146 tons 
respectively. The production of spiegeleisen and ferro-manganeso 
was 212,981 tons, against 291,461 tons in 1901. Out of the total 
production of pig iron, Pennsylvania produced 8,117,800 tons, or 
nearly one-half, 

A Massachusetts concern is about to erect a large steel and wire 
mill near Charleston, 8.C. Urgent inquiries are pouring into 
Birmingham, Ala., for pig iron for late delivery. The furnaces 
there are unable to make deliveries on new contracts before July 
Ist. Five thousand acres of land have just been purchased near 
Cleveland, O0., for the erection of 300 coke ovens in order to 
increase the local supply of coke. A corporation is being formed 
to handle the bulk of California petroleum, and five tanks of 
35,000 barrels capacity each will be erected as a preliminary ste), 
for thé storage of oil on a large scale. A 10-mile long 10in. pipe 
will be one of the features of improvement. Another large pipe 
line is to be built in the Beaumont Oil Field, in Texas. The 
demand for fuel oil, in view of the growing scarcity of coal, is a 
matter to be noticed, 

A struggle is in progress, if it should be called a struggle, to 
obtain a virtual monopoly of the ore and coke fields of the United 
States, and especially of the Lake Superior ore fields and the Con- 
nellsville fields. The United States Steel Corporation ‘is now 
virtually in possession of both these fields, sufficiently at least to 
make any serious competition impossible, Those who are looking 
forward to the possibility of declining prices in iron and steel wil! 
not find much comfort in the combination referred to. Independent 
producers are seriously handicap in both ore and coke, and 
their competitive struggles will have only a reflected influence 
upon the prices which the great corporation sees fit tofix. Besides, 
it is stated that this corporation is not yet through with its efforts 
to secure one of two of the i independent interests in 
which the Jones and Laughlin Company is mentioned. It is not 
believed that this concern can be secured, but, if not, it will not be 
for want of effort. All the indications point to a grip over pro 
duction and distribution, which will make prices of iron and stee! 
steady for a long time to come, unless there is more basis in the 
rumours of the discovery of new deposits of ore than appears on the 
surface. An impetus will undoubtedly te given to those inde- 
pendent organisations which may be able hereafter to tind inde- 
pendent sources of ore and fuel supply. 











TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. Percy PirMan’s, maker of an improved Pelton water-wheel, 
address is Bosbury, Ledbury, Herefordshire. 

Mr. FREDERICK GROVER, of Greek-street Chambers, Leeds, has 
been appointed by the Secretary of State for India to examine and 
report on the smoke nuisance in Calcutta, and leaves England this 
week, 

THE contract for the full equipment of superheaters for the 
Manors power station of the Newcastle-upon-Tyne Corporation 
Tramways undertaking has been awarded to the Cruse Controllable 
Superheater Company, of Manchester. 

Tue address of the Consolidated Pneumatic Tool Company, 
Limited, is now Palace-chambers, 9, Bridge-street, Westminster, 
8.W. The new workshops and showroom will be situated at 73-4-5, 
York-street, Westminster, 8. 

WE are informed that Mr. Thomas Henry Parrott, M.I.M.E., 
general manager of Belliss and Morcom, Limited, who has been 
connected with that firm for upwards of twenty years, has been 
elected to a seat on the Board, and will in future act as general 
manager and director. 

Mr, ALFRED SIMPSON, iron and steel merchant, of Major-street, 
Manchester, announces that he has transferred his business, which 
has been established for thirty-four years, to a limited company, 
to be carried on under the name of Alfred Simpson, Limited. The 
new company is a private one, and the directors will be Messrs. 
Alfred Simpson, Clement Holland, Alexander Mackennal, and 
Harold F. Simpson. 

WE are informed that for the future Science Abstracts will be 
published in two sections, each entirely separate from the other ; 
one will be devoted to physics, whilst the other will deal with 
applied science. We may mention, too, that the American 
Physical Society has joined the Institution of Electrical Engineers 
and the Physical Society of London in the direction of the paper, 
and has elected Professor E. H. Hall, of Harvard University, as its 
representative on the publishing committee. 











NETTLEFOLD’s NEW WORKS IN MONMOUTHSHIRE.— It is calculated 
now that the new works erected by Messrs, Guest, Keen and Nettle- 
fold—formerly Messrs. Nettlefold—on the banks of the Usk, at 
Newport, in Monmouthshire, will be in full operation in the course 
of a few weeks. A large order in the shipping line, will, it is said, 
be the first contract executed. 


MuNIctPaAL ENTERPRISE AT CARDIFF.—Mr. C. H. Priestley, 
M. Inst. C.E., the chief engineer of the Cardiff Corporation Water- 
works, in a retrospect of the storage of water facilities which have 
been brought forward by the municipal body there, states that 
when the growth of the town is such as to call for a further supply, 
the Corporation have parliamentary powers to construct another 
reservoir on land which had already been purchased, This will be 
the largest of the three reservoirs, with a capacity up to 900 million 
gallons, and the town supply will thereby be increased by about 
three million gallons per day. ‘‘ That the time is not far distant,” 
added Mr. Priestley, ‘‘when this work will have to be taken in 
hand was made apparent during the summer of 1901, when the 
quantity in store on August 13th fell to 365 million gallons, equal 
to about six weeks’ supply at the rate of summer consumption. 
Fortunately, rain fell earlier that year in the Taff Fawr Valley than 
i most parts of land, w many of the large centres of 
population were put to great inconvenience and loss to the 





scarcity of water.” 
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THE PATENT JOURNAL. 


“The Nlustrated Oficial Journal 
of Patents,” 


Application for Letters Patent. 


Coalensed from 





When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


29th January, 1908. 
0114. Stamp Box, H. 8. Brown and T. W. Woodard, 
London. 
0115. TrovseR Presser, W. Freeman and W. Davies, 
Birmingham. 
©116, Hrsor for Winpow Casements, E. 


Chelmsford. 
Bet Fastener, B. B. Coxeter and F, Gibson, 


Wareham, 


2117. 
Birmingham. 
©2118. Process of Dismnrectino, A. Ghirelli, Man- 


chester. 

9119. Cigantne Ciass Cuimygys, G, Terry, Glasgow. 

2120, Gas Exaines, W. Rowbotham, Birmingham. 

2121, PorTaBLe Tents, W. Cutler, Birmingham. 

122, Apsustine the Hetent of Lamps, J. Griffiths and 
aa Hollins, Birmingham. 

0128, Maxine Tron and Sregt Cuarns, 
*" Birmingham. 
124. Manuracturine Rivets, J. Bone and M. Reid, 
NGlaagor Vv. 

2125. SPEED-CHANGE TRANSMISSION GEARING, J. Weller, 

mdon. 

2126, Horst Ciurcs, U. Horsfall and J. Crowther, 
Manchester. 

127, Tires, RK. Palmer, Chorlton-cum-Hardy, near 
Manchester, 

0198, Teiescopss, H. Matthews, London, 

2129, Pweumatic Tings, H. Rudge and W. Cook, St. 
Helens. 

2130. SasH Wixpow, J. Reid, Edinburgh. 

2131. Rirte Sicuts, T. Thorp, Whitefield, near Man- 
chester. 

2132. Prism Fre.p Grasags, J. W. Hasselkus, London. 

9133. Parstono Macutnes, E, J. Fallaand P. F. Barrett, 
Hastings. 

2134. ArracHINa HorsgsHoss, W. J. 8. Wilkinson, 
Birmingham. 

2135. Savery Lamps, J. J. Cooke, Birmingham. 

2186. Mitk Cans, H. G. Hayes, Liverpool, 

2187. SareTY PHOTOGRAPHIC Paint HoLpEr, W. Ramsay, 
Perth. 

2138. Men's Overact, J. Crampton, London. 

2139. Rorary Esciyr, G. A. Grayson, ld Bushey, 


E. Bagnall, 










Herts. 

9140. Suigip for Prorecrina Trovusgrs, H. C. Lester, 
Bristol. 

2141. Now-sxrppino Devic for Venicies, A. Nicholson, 
Dublin. 

2142. Packina for Gianps, A. Welch and E. Davies, 
London. 


2148. CistzRN, E. Whitwell, Dalton - in - Furness, 
Lancs. 
2144. Non-skippinc Cycte Craxk, E. Goldsmith, 


London. 
2145. Contain Pore. J, Frithsorge, Berlin. 


2146. Barr Trxg or Kerties for ANciiRs, E. Cunliffe, 
Burnley. 
2147. CoxTrivance for Stoprinc Horssgs, A. La Roche, 
Nottingham. 
2148, Support for RoraTaBie Oxsects, C. W. Lancaster, 
Manchester. 


2149. Macnines for Wieprsa Yary, C. W. Lancaster, 
Manchester. 

2150. Wagets, A. Rémer, London. 

9151. PRINTING Macuings, A. Sauvée, London. 

2152. Exgcrric Spark Piva for Morors, A. Herz, 
London. 

2153, Apparatus for Dryixa Bricks, T. Watson, 
London. 

2154. Motor Propetiep Vessais, C. T. Crowden, 
London. 

2155, Apptiance for Draencuine Horsgs, F. 8. Povah, 
London, 

2156. Lamps, W. W. Smith, London. 

2157. APPARATUS for REMOVING Dust, D. T. Kenney, 
London. 

2158. Brake Valves for Locomotive Enorngs, G. T. 
Hyde.—(The New York Air Brake Company, United 
States.) 

2159. Locomotive Esaiwes, H. C. Heide.—(The New 
York Air Brake Company, United States.) 

2160. PARALLEL RULERs, W. Faraday and C, F. Palmer, 
London. 

2161, ELecrricat. A. W. 

London. 

2162. Exgcrric Ionition Apparatus, O, J. and A, M 
Lodge, London. 

2163. Cyctz Brakes, G. P. Mills, and the Raleigh 
Cycle Company, Limited, London. 

2164. Automatic Sasu Lock, 8. G. Wellman, London. 

2165. Gotr Batts, C. H. Gray, London. 

2166. Venpine Macuings, W. A. Knapp, London. 

2167, IncanpErscent Gas Licut Burners, J. Moeller, 
London, 

2168, INcANDEscENT Gas Licut Burners, J. Moeller, 
London. 

2169. Apparatus for ToiLeT Uss, W. H. Wood, 
London. 

2170. Linotypg Macutngs, W. H. Lock.—(The National 
Typographic Company, United States.) 

2171. CANDLE-MOULDING MACHINERY, W. Calderwood, 
London. 

2172. CHancr Sprep Mecuanism, A. Craig, Coventry. 

2173. Manuracture of AspHatt, H. de V. Vain, 
London, 

2174. EXpLosion eS W. M. Brooke and J. 
Brooke and Co,, Limited, London. 


SIGNALLING, Sharman, 


2175, CHIMNEY-TOPS and VENTII. ATING CowLs, W. Pike, 
London, 

2176. Fort Economisgr, C. E. W. Talbot, Hither 
Green, Kent 


2177. Kwire- -SHARPENING Device, W. D. Quigley and 
J. H, Gay, London. 

2178. Exorsg Governors, J. H. K. McCollum and J. 
W. L. Forster, London. 

2179. Motor VeHICLEs, be H. Kitto, London. 

2180. SypHon Borrigs, J . Kemp-Welch, London, 

2181. Non-suippmsa BaNnp for Tires, E. Midgley, 
London. 

2182. ADAPTER for Sparktna Piuvuas, H. Salsbury, 


ndon. 
2188. Exectric Sparkina Ptvas, H. Salsbury, 
London. 
2184, BurGLAR ALaRM and Door Wepas, N, B. le Fevre, 
mdon. 


2185, SwITcH-OPERATING MECHANISM, J, W. Mackenzie. 
—(R. H. Smith, United States.) 

2186, REFRIGERATING Apparatus, A. 8, Hyde, 
London. 

2187. Srericiser, F. Maldés, London. 

2188. Masticator, H. Laurent, London. 

2189, Etecrric Swiron, E. N. Bray, F. R. Markham, 
F. E. — and Bray, Markham and Reiss, Limited, 


2190, Wax: TREATING Boots, A. J. Boult.—(UVnited 
Shoe Machinery Company, United States.) 

2191. EXPANDING BoILER Furnace Tunes, J. Esplen, 
Liverpool. 

2192, ELECTRIC-PROPELLED TRamcars, J. 8S. Raworth, 
London. 

2198, ArmospHERIC Gas Burners, G. B. Ellis.—(F. 
Siemens, Germany.) 

2194, 2 gue for Etgcrric Lamps, C. J, Hunter, 


mdon. 
2195. Exectrric AccumuLators, W. Peto and J. W. T. 


Cadett, London 
2196, Mountine Wire Cots, Siemens Bros. and Co., 
Limited.—(Siemens ont A Halske Aktien- -Gesellachaft, 


2197, Moron Srsam sows, H. de Chardonnet, 
London. 





2198, Exgornic Switcu, A, G, Bloxam,—(G@. Bllison, 
France. 

2199. Process for TreatiIna Gases, J. Schlutius, 
London. 

2200. MAKING AMMonIUM ForsiatTE, J. Schilntius, 
London, 


2201. Coameer Vessets, F. Laruelle, London. 


2202, MAKING TALLOW-LIKE Propvucts, G. Sandberg, 
London. 

2208, Drums, Besson and Co., Limited, and C. W. Wyatt, 
London. 


2204. Makine I{ypRosuLparrTge Sats, J. Y. Johnson. 
—(The Badisehe Anilin and Soda Fabrik, Germany.) 


2205. Exectric Ianirers for Motors, V. Crosse, 
London. 
80th January, 1908. 
2206. Brock for Suapmya Garrers, P. R. Russell, 


Wellington, New Zealand. 

2207. WHeELBarrow, T. Vickers, and A. W. 
Staple, near Dover. 

2208. Winpow Buinp Rowugr, E. C. Elson, Northamp- 


Spinner, 


on. 

2209. Cork Drawers, W. Fraser, Manchester. 

2210. Doors, J. G. Glassford, Manchester. 

2211. Manuracturge of Porasstum Bicnromatr, P. 
Spence and Sons, Limited, H. Spence; and T. J. I. 
Craig, Manchester. 

2212. Supportixra Troiiugy Arms, R. L. Man- 
chester. 

2213. Berr Po.eys, E. Kottusch, Glasgow. 

2214. Detivermnc Matcues, J, H. Kirk, W. H. Meri- 
field, and W. H. Parker, Birmingham. 

2215. CoLiar S1upe, J. Smith, Birmingham. 

2216. Puotroorarnic Cameras, W. J. Lancaster, Bir- 
mingham, 

2217. Winpow Frames, T. Aked, Piadford. 

2218. AvpaRatus for TAREADING Nggpies, E. Richard- 
son, Sheffield, 

2219. Hypravwic Presses, The Hulton Colliery Com- 
pany, ae A. J. andJ. Tonge, jun. ,and E. Eaves, 
Keighley. 

2220, _— (TLE-CHANGING W. H. Hacking, 
Bur 

2221. 
Liverpool. 

2222. Warer-Tuee Boiters, A. Macdonald, Glasgow. 

2228. Manuracture of AMMonium BicuRomate, P. 
Spence and Sons, Limited, H. Spence, and T. J I 
Craig, Manchester. 

2224. Rerainine Suirt Currs in Position, W. Brown, 


Ross, 


Looms, 


if REVENTING SKIDDING of Morors, J. E. Griffith, 


Glasgow. 

2225. Axce Lirrer for Carriacgs, W. %. Pillans, 
Glasgow. 

2276. Inrants’ Feepina Borrtigs, F. R. Graham-Yooll, 
Glasgow. 


7. Painter's Patiet, F. W. L. and F. C. Bertels- 


2227 


3. Steam Boi_er Furnaces, G. R. Hislop, Glasgow. 

229. MgasorinG the TemPERATORE in Porrery Ovens, 
H. Watkin, Birmingham. 

2230. ADDRESS-PRINTING Apparatus, W. Moseley, Bir 
mingham. 

2231. Two-wareLep Carriaces, W, H. Knibbs, Man- 
chester. 

2232. Tea Inrusers, F. R. Shear, Manchester. 

2233. Tonacco Pipgs, J. Finney, Manchester. 

2234. A Universa Last, 8. D. Currie, Worcester. 

2:85. Prorgctisa Botrom for Pors, L. Reinhard, 
Glasgow, 

2236. Terminals on E_ectricat Apparatus, H. Oppen- 
heimer. — (Actiengesellachaft Mic and Genest, Ger- 
many.) 

2237. Cooiine of InrtERNAL ComBusTION Enarngs, 1. J. 
C. Souhami, London. 

2288. Rotary Enounsg, 8. Leckie, Ayr. 

2239. E.ecrric Wreinc for Licntine IwsTaLLATions, 
F. W. Bayliss and J. R. Browne, London. 

2240. Envetopes for Documents, A. E. Fish, Liver- 





pool. 

2241. Tue Star Burner, W. Graham, Sheffield. 

2242. Portante Device for Hoipine Fort, R. 0. 
Pickin, Newark, Notts. 

2248. Device for Toastinc Braap, R,._ 0. Pickin, 
Newark, Notts 

2244. Appiiance for CLosixa 
London. 

2245. Brakes, T. Hulme and W. R. Gavigan, Shef- 
field. 


Doors, R. Morger, 


2246. Device for Drayinc Winpows, J. H. Whittaker, 
Birmingham, 

2247. Maxine Poto Goat Posts, F. W. E. Evans, Bir- 
mingham. 

2248, Seawme-on Liquips from Jars, J. Westaway, 
London. 

2249. Hooxs and Eves, L. Dawson, Dundee, 

2250. Jomstina Exvgcrric Cartgs, EK. E. Prestwich, 
London. 

2251, Execrric Swironee, A. P. and G. C. Lundberg 
London. 

2252. Mitis for Makino Cement, H. W. J. Cheffins, 

ndon. 

2258. Licut Venicte for Horse Traction, G. Orr, 
Belfast. 

2254. Brakes, C. B. Hill, London. 

2255. Typzwriter ATracuMeEnt, W. H. Fowler, Newry, 
Co. Down. 

2256. Execrricai, DistrisutTion, A. J. Boult.—(The 
Osborn-Morgan Company, United States.) 

2257. AppaRaTous for DRawIina orr Liguips, A. Jost, 
London. 

2258. Batance Wuegts of Watcurs, G. E. Cornioley, 
London. 

2259. ConsTRUCTING 
London. 

2260. Frame for Dressina Lapixs’ Harr, C. W. E. E. 
Andrews, London. 


Rocxiye Horses, L. Weigand, 


2261. Umeretia Runwer and Tip-cup, F, E. Wagner, 
London. 

2262, Saraty Lock for Bicycitgs, C. J. Plucknett, 
London. 

2263. InTERNAL CompusTION Enorings, F. R. Simms, 
London. 


2264. Presses, W. P. Thompson.—(l’. D. Anderson, 
United States.) 

2265. Expressine O11s, W. P. Thompson.—(V’. D. Ander- 
son, United States.) 

2266. Ticker Houpsr, J. Thompson, Liverpool. 

2267. Maxine Gas, J. F. Stacey and T. E. Matthews, 
Liverpool. 

2268. Carcues, C. Grundner and L. 
London. 

2269. Furnace Grates, G. 
Faulkner, London. 

2270. Compustion of Vapour, F. T. Dudley and T. M. 
Thom, London. 

2271. Non-stippina Waxes for Cycrgs, P. E. Singer, 
London. 

2272. Boxes for Wine Ftagons, E. F. 
Bedford 

2273. Evecrric Measurine Instruments, The British 
Thomson - Houston Company, Limited, and F, 
Holden, London. 

2274. Macaings for WasHina Purposss, J. Westaway, 
London 

2275, NON-REFILLABLE Bortz, J. M. and D. E. Raynor, 
London, 

Reverstnc Morton for Enorngs, F. Meanley, 
London. 

2277. Lamps, W. R. ene. London. 

2278. UNDERFRAMES of AD VEHICLES, J. Weller, 
London. 

2279. DeTacHABLY FasTEntne Coos in HorsgsHogs, R. 
McKenzie and J. Souter, Dundee. 

2280. Apparatus for PeRFoRATING Paper, J. Gell, 


Lachmeyer, 


A. Gumphert and M. B. 


Taylor, 


London. 
2281. Canister for Powpgrs, H. H. Barnett, London. 
2282. Stzam Borers, F. = Komarek, London, 
2283. ILtummnatine Gas, H. Gaze, London. 
~o a Gar for Exeorarc "Motors, J. Hall 
on. 
2285. TRANSPORTING vit a Foop without SPiLirne, 
J. Pearce, La 





2286, ConTROLLING Motor Cycigs, J. Hood, London. 
2287. CiGARETTE-MAKING Macutngs, L. B. Baron, 


on. 
2288. Satine Boats, J. McHardy, London. 
2289, Reversine Gear for Boats, J. McHardy, Lowlon. 
2290, ApJsusTaBLyY ConnecTinc the Counrers of 
Piovens, W. R. Allen, London, 
2291. AIR-SUPPLYING ApraRaTus, J. Richter, London. 
2292. Steamsurps, T. White, London. 
2298, Devetorixc Motive Power, T. I. Heath, 
London. 
— Prismatic Giass, The Union Plate Glass Com- 
, Limited, and F. Gelstharp, London. 
2005. ‘| BRE-CLEANING Macuings, W. Youlten, London. 
2296. Lusricators, F. Trier, London. 
2207, Sarety Fitrinas for Lirt Caors, K. Austin and 
W. H. Wood, London. 
2298, Liqurp-BorrLma Apparatvs, R. le G, de Mercey, 
London, 


2299. Sewina Macuines, J. 8. Stewart - Wallace, 
London. 
2300. RatLway SIGNALLING APPARATUS, H. 8. Hoover, 


London. 

2301. Toot, A. M. Clark.—(Collet and Engelhard @. m. 
b. H., Germany.) 

2302. Manvracrore of ANTHRANILIC Acips, O. Imray. 
—(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

2303. PLovens, R. H. Fowler, T. Benstead, and A. 
an r, London. 

Pucesenarate Ossgctives, C. Reichert and F. 
“ean London. 

2305. Puotoorapnic Onsectives, G. W. Johnson.—(Z. 
Arbeit, Germany.) 

2306. CarBpuRETTeR, J. Corne, 
Barathié, London. 

2307. Latug Stocks, W. 8. Rogers, London. 

2308. Cuspion Truss, E. R. Thomas Motor Company 
and C. E. Becker, London. 

2309. Paintina Presses, J. Heim, London. 

2310. Pristina Prssses, J. Heim, London, 

2311. Kwor-Tyina Impiements, H. D, 
London. 

2312. Tires, L. Herz, London. 

2313. Gotr Batis, A. Castle and W. £E., 


P. Duffau, and P. 


Colman, 


Gray, 


mdon. 
2314. Stoo.s, H. Brooks, London. 


Slst January, 1903. 

2315. Conrro.tiixa Horsgs, J. Burton, G. Nutt, and 
C. 8. Talbot, Peterborough. 

2316. Hanpie for Croqugt MAL.ets, A. E. L.. Slazenger, 


London. 
2317. Hanpue for Crowvet MaALigts, A. E. L. Slazenger, 


London. 
2318. Exevators and Conveyors, M. Golinsky, 


London. 
2319. Taays Usep in Ick Caampers, W. H. York, 


ifax. 
2820. Casz for Carryine a Watcu, J. and E. Wilkins, 


mdon. 
2321. TreapiEes for Looms, R., J. H., and O. 8. Hall, 
Manchester. 
2322. Fountain or Reservoir Pens, T. H. Vale, 
Birmingham. 


2323. Sicnatiine, J. Ledbrook, E. E. Lewis, and T. 
Hawkins, Birmingham. 

2324. BoTreRFLY ADVERTISING Novg tty, P. F. Dry, 
Manchester. 

2325. Szwine Macutnes and Spoots, J. P. W. Davison, 


indee, 

2326. Ovrvoor Sgats for Tramcars, R. B. Taylor, 
Manchester. 

parse WSEEL-aDJUsTING Mecuanism, J. H. Sutcliffe 

J. A. Walshaw, Ripley, Yorks. 

2328 Wrxe Rests for Pouttry, J. H. Sutcliffe, Ripley, 


orks, 
sant Yad for Testne Ecas, J. H. Sutcliffe, Ripley, 
2380. Turnixe Toot for Latuss, B. Barker, Bramley, 


near 5 

—_ Treatine Fiprous MaTeriats, J. Gleave, Man- 
chester. 

2332. ROLLERS for Wrincine Macuings, Entwistle 
and Kenyon, Limited, J. Barnes, and R. W. and W. 
H. Kenyon, Manchester. 

2333. Gun CaRRiacEe;, W. meee, G. A. Kohler, 
and A. Bremberg, Glasgo 

ge Trays for Camgane "Gian J. B. Henshaw, 
Sheffield. 

2335. SepaRatinc Grease from Sream, W. J. Baker, 
Scarborough. 

2336. PaoNooRaPu REcoRD CyLinpERs, J. W. Moore, 
Bradford. 

2387. Strantinc Motors, R. G. Grant, J, F. Simpson, 
and P. C. Pope, Liverpool. 

2338. Meat Cooker and SxHaper, W. Dowdey, North- 
ampton. 

2339. “ Tar InvincreiE,” The Alliance Japanning Com- 
pany, Stourbridge. 

2340. AppaRatcs for MeasuRING Water, F. W. Webb, 
Crewe. 

2341. BraceLtet Fastrener, Fitter and Sons and O. 
Leonardt, Birmingham. 

2342. Cuuck, W. H. Reddrop, London. 

2348. Evecraic Swircnes, R. W. Bill and F. W. Abbott, 
Birmingham. 

2344. CoIN-DELIVERING APPARATUS, E. Janik, Man- 
chester. 

2345, Securine RupBer Tires to WHEELS, J. Stungo, 
Glasgow. 

2846. Ligut Rer LEcTOR, H. R. Owen, St. Leonards-on- 


Sea. 

2347. Sora, A. Thoma and C. Mayer, Baden, Ger- 
many. 

2348. ConveERTING RecrIPROCATING Motion, R. Lewis 
and G. Meck, Cardiff. 

2349. Drivine TwIsTING SprnpiEs, W, E. 
Accrington. 

2850. Covers for Snips’ Harcuways, 


Glasgow. 

2351. [NsuLATING MaTerraAL, H, Markus and E. T. 
Whitelow, Manchester. 

2352. Scurcuina Macutne for Finres, W. McCausland, 
Belfast. 

2353. Swircuss, J. Marr, Tipton. 

2354. Bortnc Macuings, T. White and W. Christie, 


Lng 

2355. Frrearates, A. Gomersall, F. W. Onions, and J. 
Pawson, Leeds. 

2356. GaRMENT Supports, M. P. Gindorf, London. 

2357. MaxuFractune of CarpROARD Boxrs, (, H. Cohen, 
London. 

2358, SprinkugRs, W. Esty, London. 

2359. PREVENTING MILK OVER-ROILING, A. P. 
London. 

2360. Castor, P. S. Barrington.—(4. 
Victoria.) 

2261. CasH Reotsters, 8S. H. Pocock, A. G. Russell, 
and A. J. Barr, Hamilton, Ontario. 

2362. Recorps for GramopHongs, W. FE. Clifton, 
London. 

2363, Focussina J. Aitchison, 
London. 

2364. Locktna Parts of Cycigs, R. W. H. Rodney, 
Birmingham. 

Bet Fastener, E.J., 8. E., and J. A. Saunders, 
London. 

2366. MoTOoR-DRIVEN VEHICLES, J. Spyker, London. 

2367. Lock-nut, C. Richards, jun., A. and 8. Richards, 
London. 

2368. Hooxs and Eygs, M. Vigers, London. 

2369. Topacco Pipks, W. G. Stephenson and RB. Elkan, 
London. 

2370. ManuracturE of Sanp Bricks, &c, E. Eaton, 
London. 

2871. Propvcine _——— Bricks, E. Eaton, W. 
Pfeifer, and C. H. B: London. 

2372. age ye bouts Bricks, E. Eaton, W. 
“Pfeifer, and C. H. 

2373. VaLvzs for AvrTomatic Brakes, H, B. Brown, 
London. ; 


Duckworth, 


H. Burrell, 


Le Due, 


R. Barrington, 


OpgRA GLASSES, 





2374. Wugets,“A. M. coe pein Nig” aceon, pega 

PR nce ‘ek Burkhard and Co., Germay 
PHOTOGRAPHIC PLATES, Sandell Films. and Plates, 

a iimited and L. Smith, London. 

2376. STENOGRAPHIC MACHINES, A. J. Boult. —(/. 
Lafaurvie, Frinee.) 

2877. MaNDracTORING Propucts from Woop Tar, K. 
A. Lingner, London. 

2378. Stretcuine Faraica, G. Bentley, J. Chambers, 
J. Nuttall, and A. A, Whitney, London. 

2879. Leck, A. B. Wallace, Kingston-on-Thames, 

2380. i gy tric Lamp Howpgers, J. R. P. Lunn, 

ge Comeustion Exarmes, M. J. P. O'Gorman, 

2382. ee Joint Boxer, E. W. Mayner, London. 

2388, Evastic Tires for Veutcies, E. Duerr, London. 

2384. ComBINED Travettina Crang, O. Imray.-— 
(Maschinen-und Dainpykessel- Fabrik Guilleaume Werke, 
Germany.) 

2385. VeLociry Merer, L. Rosenfeld, London. 

2386. Pristina Names and Appressgs, J. P. Byran, 
London. 

2387. Tings, N. M. Cohen, London. 


2388. ArvosTsaeLE Book Rest, W. Leifermann, 
London. 
2389. Sewina MACHINE NEEDLE PLats, W. Leifermann, 


London. 

2390. Lamp Hotpgrs, W. Leifermann, London. 

2391. Comptnep Fapric Horpgsr, W. Leifermann, 
London. 

2392, Prevestina Over-ExPposuRE of PHoToGRAPHS, 
F. Abondance, London. 

2398. Execrricat Power Systems, C. H. R. Thorn, 
London. 

2304. Apraratusfor PropgLiina Vessers, M. T. Reade, 
Liverpool. 

2395. AMETROPOMETER, (i. Johnston, Liverpool. 

2396. Baskets for CarRyina Piagons, H. Cowley, 
Liverpool. 

2397. Door Locks, J. Long, Liverpool. 

2398. Prgumatic Tires, J. Orrell, Liverpool. 

2399. Maxtne Gotr Batts, C. T. Kingzett, London. 


2400. Construction of Wetts, G. Deacon, 
London. 

2401. —-, Curck Patrerns, R. H. DD. Mills, 
Lon 

2402. ,_ Exuavust Sream, J. F. A Brunn, 


London. 

2403. Srorace Batrery, 
United States.) 

2404. Fastener for Cravats, F. Tkast, London. 

2405. LoapInc Manurg, W. Fischer and M. Thieme, 
London. 

2406. STAMP-DELIVERING M. Sielaff, 
London. 


H. H. Lake.—(¢. A. Gould, 


APPARATUS, 


Qnd February, 1903. 


2407. Rixo Piyers for Gas Escines, G. Bagley, West 
Bromwich. 

2408. ArTiFicIAL Licut Psoro. Smaps, F. P. Braith- 
waite, London. 

2409. Psgumatic Tires, E. H. Seddon, Manchester. 

2410. Cray Domestic Fire Licurers, G. H. Lilley, 
London. 

2411. Controtiisc Levers of Cranes, H. Robinson, 
Liscard. Cheshire. 

2412. ConrroLiine Rotary Tippier Toss, F. Turnbull 
and B. Maugham, Stockton-on-Tees. 

2413. Base Mongy Derecrtor, H. Dean, Sheffield. 

2414. CoIN-FREED BAGATELLE PLavINa Macurngs, J. 
B. McInnes, Glasgow. 

2415. Printina (iota, F. Clegg, Seedley, near Man- 
chester. 

2416. ConpENSER Banps for Carpinc Macutnes, The 
Frictionless Engine Packing Company, Limited, and 
H. C. Parkes, Manchester. 

2417. TreaTinc Fisrovs Marteriats, A. E. Cotton, 
Manchester. 

2418, Or Lames, W. B. Midgley, Keighley. 

2419. Biscurir CoTrinc Macates, J. Vicars, sen., T. 
Vicars, and J. Vicars. jun., Liverpool. 

2420. Paper Purp Maxine Macurygs, 8. Milne, 


Glasgow. 

2421. ATTACHING Sockets to Hetvrs, A. H. Maurice, 
Cardiff. 

2422. Srgertne Motor Veuicres, F. W. Lanchester, 
Sparkbrook, Birmingham. 

2423. ELecrric LamPHo“psR, T. Chalmers, Fallowfield, 
Manchester. 

2424. Carmngy Cow s, A. F. Breeze, Norwich. 

2425. EcecrricaL Wrres, C. H. Guest, Draycott, 
Derbyshire. 

2426, Fastengr for Fotpine Horse Cotar, F, E. Stuart, 
London. 

2427. MECHANICALLY-OPERATED INLET VaLveEs, W. D. 
Ritzemer, Blackburn. 

2428. Smoke Prevention, W. W. Howard, Salford, 
Manchester. 

2429. Inpuction Cor. Brake MEcHanism, A. Watson, 
jun., Sutton-Coldfield. 

2430. Anri-vipRaToR for I[NcANDESCENT Mantes, F, 
Thorp, Whitefield, near Manchester. 

2431, Hyorento Sarety Carp for Inrants, W. Armitage, 
Accrington. 

2432. Tre-cLiPs, H. T. Smith, Birmingham. 

2433. Scent Spravers, H. Synyer on C. J. Beddoes, 
Birmingham. 

2434. Trxatine Sewaar, W. McLean, Melton Mowbray, 
Leicestershire. 

2435. Maxine of Lamp Gctassgs, O. Schott, Jena, 
Germany. 

2436. Apparatus for PLantine PoraTors, A. Murison, 
Glasgow. 

24387. TuBE Expanpers, T. A. Badger, Highfields, 
Sheffield. 

2438. MortisE Cutset, C. Wallace, London. 

2439. Means for Ratstne Liguips, 8S. H. Humber, 
London. 

2440. Uriiisation of Gaszs, A. Campbell, Rugeley, 
Staffs. 

2441. Stoxers for Stzam Furnaces, A. Granger, Brox 
burn, N.B. 

2442, Curs for Smoxtna Curmygys, A. G. Newbottle 
and J. W. Archbold, Durham. 

2443. GuIpING ARRANGEMENT for VaLves, W. Remy, 
Glasgow. 

2444, rae POWER PropucineG Macutnrs, A, Kratochwil, 
London. 

2445. Stgam Enonvss, S. E. Alley, London. 

2446. Maxrno of Hostery, J., T., ‘EC. and J. 8S. Atkins, 
London. 

2447, Cantkway Systems, F, H. Lamb, London. 

2448, Orn Cops, R. L. White, London. 

2449, PorTaBLE Brackets, A. R. Fergusson, London. 

2450. Matcu Boxss, W. Fitter, Birmingham. 

2451. PREVENTION of Stgamy Wrixpows, J. Batcheler, 

H. Turner, and The Vapour Preventer, Limited, 
London. 

2452. Frurerine Baa, C. F. Schmidt, London, 

2453. Diapsr, C. F. Schmidt, London. 

2454. ComBINED Manure Macurnr, A. Busse, Hanover, 
Germany. 

2455. Comprnep Steam Roger, A. Busse, Hanover, 
Germany. 

2456. Preparation of Tannic Actp, A. E. Peyrusson, 
London. 

STEERING AUTOMOBILE ToRPEDOEs, F, W. Dodd, 


2457. 

London. 

2458. Propuctna Artirictat Stone, C. Krause, 
London. 

2459. ComarmnaTIon Hanp Toor, T. D. Millea, 
Lo 


mdon. 
2460. ORDNANCE-SIGHTING Apparatus, H. H. Grenfell, 
mdon. 
2461. Gratina, W. S. Codner and J. L. Callander, 


London. 
ig Press for Articues of Attire, J. Hodgina, 
on. 
2463. ee ey. and Bigacuine of Parzr, J. 
Menzies, . de Castro, jun., and J. C. Butterfield, 
London. 
2464. Moron Car Sicwaitine Apparatus, BH. Ax 
Cutmore, London. 
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2465. StrRuercHING Movapie Ease, W. G. Reynolds, 
London. 

2466. Sackine and Wsicnine Grary, E. E. Bentall, 
London. 

2467. CoLumns, Supports, or Srancuions, J. Jackson, 
London. 


2468, Boot-rrimmina Toots, T. C. V. de Stadt, 
London. 

2469. Brracues, C. J. Ross, London. 

2470. Brusnes for CLranina Wars, R. H., 8. L, and 
F. Plant, London. 

2471. SeconpaRy Baireaigs, Q. Marino and KE. Cleary, 
London. 

2472. Horsgsnor:, J. J. Orrin, London. 

2473. Macanes for Cuganine Bac;, W. B. Schuyler, 
London. 

2174, Esxernes, C. W. Edwards, London. 

2475. Hoovers, W. R. Springer, London. 

2476. Brooms, R. Rosenbaum, London. 

2477. Apparatus for Pagservine Lira, J. A. Elenius, 
London. 

2478. Srirups, W. Reid, R. Abbot, and W. R. Jones, 
London. 

2479. Seoons, A. H. Leach and H. D. 
London. 

2430. Coin-coNTROLLED Macu:ng, H. G. and F. Woehler, 
London. 

2431. Ececratc Taaction Appciaxces, G. Bamberg, 
London. 

2482 Wasnina Meverats, H Greisl and F. X. Rup- 
pecht, London. 

24.3. Hcecraic L:rr:, J. Richmond and R. F. Carey, 
ton ion. 

2ts4. Mecmanicat Catcucatine Davica, F. L Magn>, 
London. 

2485. Faccers, J. Brizwd, London. 

248‘. Lup ticatine Saarri, C. E. Watson and H. L. 
Turaer, London. 

2487. Driciine and Bortne Macurne, W. Eltringham, 
London. 

24388. Dm Srocka, H. J. Hidian —(Siiddeutsche 
Pracisionsiverk Zeugfabrik Bartholoinacus and Co., 
Germany. 

2489. Box, A. Milne, London. 

2490. Renozrixe Soe .tancas Acip-paoor, A. Kraus, 
London. 

2491. KEvgcrro-MaGNaT.c Morors, A. P. y Aguirre, 


Smith, 


wdon. 
2492. Fastentna Ritts t> Sceeprrs, K P. Weichhcld, 
London. 
2493. Batancep Evorngs and Motors, J. Pullrain, 
London. 
2394. Suspgnpers fur Garments, 8. Katzenstein, 
London. 
2495. Firm Cameras, H. J., A. 8., and G. A. Spratt, 
ndon. 
2496. ConvgeRTIBLE Bens, E Finger, Liverpool. 
2497. VanT.LaTING Fans, J.S , T. A., and E. R. Walker, 
Liverpool. 
2498. Emercency Ruppgrs, J. St. G. Sims, Liver- 


pool, 
2499. Lock Nut, R. Harrington and W. Martineau, 
Lond 


ion. 

2500. Lampa, J. Franklin, London. 

2501. Winrpow Catvues, J. T. Young and J. Wren, 
London. 

2502, ReouLattne Arc Lamps. Siemens Bros. and Co., 
Limited.—(Siemens and Halske Aktieagellachast, Ger- 
many.) 

2503. MawuractuRE of Rep Lakers, C. D. Abel.— 
(Aktien-Gesellschast fiir Anilin Fabrikation, Germany.) 

2504. Guns, C. D. Abel.—(Rieinische Metallwaren und 
Maschinenfabrik, Germany.) 

2505. UvrgrnaL ComsusTion Encines, B. Gerdau, 
London. 


2506. Davina Mecuantss, F. W. Schroeder, London. 

2507. Frre-Gratss, J. Fowler, London. 

— eo Venicies, W. L. Wise.—(@. A. Webb, 
fatal. 

2509. GaLvaNIsIne Iron Sueets, G. W. Schatelovitz, 


London, 

2510. Pomps, The Edwards Air Pump Syndicate, 
Limited, aud F. L. Rowe, Loadon. 

2511, WasHer for ANNULAR Nuts, W. H. Cook, Leigh- 
on-Sea, Essex. 


Sri February, 1903. 
2512. E.gctaic Liens, G. W. Laybourn, Stuke-on- 
2513. EaRTaINne EcectricConbuctors, A. J. Beaumont, 
2514. PUSCTURE-PREVEZNTION Ting, J. L. Heward, 
Cardiff. 
2515. Mevtinc and Heatine Fornaces, J. Shauks, 


Ww. 

2516. ream, J. A. Ross, Glasgow 

2517. Rattway Rats, E. Bryson and M. Cunningham, 
Glasgow. 

2518. F.srentne Boxes, W. R. Stokes and T. Hult, 
Leicester. 

2519. Trgatina DistiLLERy Rerosg, C. Day and E. W. 
Gaskell, Glasg »w. 

2520. Trratine DistTiLLeRy Rerossg, C. Day and E. W. 
Gaskell, Glasgow. 

2521. Coupiise:, J. Brotherton, Limited, and J. Hill, 
Wolverhampton. 

2522, Jornina Faprics for Corsets, R. H Mitchell, 
Manchester. 

2523. Fiexie.g Drives for Ventcies, A. F. Hawksley, 
Manchester. 

2524. Poppine Basin, W. Robinson and Co., Limited, 
Wolverhampton. 

2525. Toy Wuee.s, G. Meek, Cardiff. 

2526. Parquet and Woop Biock Fcoors, J. Erlwein, 
London. 

2527. Stickuva Down Enve.ore Fc aps, R. H. J. Cr_ok, 
Bristol. 

2528. Makixa Porttanp Cement, E. C. Bean, Grays, 
Essex. 

2529. Door-Locktne Device, F, Leonhardt, Man- 
chester. 

= SureicaL Sreriviser, E. C. Stack, Burton-on- 

rent, 

2531, Feep-waTer Heater, 8S. McComb, Dundalk 

2532. CoupLina Davicr, 8S. Page and T. W. Brogden, 
Leigh, Lancs. 

2533. Schoo. Drawina Books, W. Jchnston, West 
Hartlepool, 

2534, FLowgR-GRIPPING MecuaniM, A. W. Turner, 
Birmingham. 

2535. Stoprexine Boities, W. Lean, Evesham. 

2536. Mou.ps, J. C. Sellars, Birkenhead. 

25387. Taamcar Seats, G. B. Laird, Dundee. 

2528, Bar-BenptIne Macarng, H. and O. Smith and T. 
A. Hayward, Glasgow. 

2539. Non-t KipDING Devick for Ventc_ts, A. Nicholson, 
Dublin. 

2540. Permanent Raitway Points, T. Molyneux, 
Liverpsol. 

2641, AuToMATIC SIGNALLING AppaRatts, J. W. Ray, 
Liverpocl 

2:42. Fine Serinxvers, R. J. Wilkinson, Chester. 

2543, er Poittey WHeExt, C. Payne, Cran- 
brook. 

2344. Fisneproor Evectric Licut Wirina, J. A. Wilkie, 
Glasgow. 

2545. River Cutrers, W. Franz, Glasgow. 

2646. SionaLtine Device, G. E. Lob, Glasgow. 

2547. QoICK-BREAK ELEcTRICSWItTcuHxgs, F. A. La Roche, 
New York. 

ee Buoy, H. Condren, Vancouver, 


2549, AUTOMATIC Pianos, C. H. D. Oppermann, Whet- 
stone. J 
—~ TrovuseR StReTcHER, W. Thompson, Birming- 
m. 
2551. Wasurxc Macutnegs, A. Marsden, London. 
2552. Corxs, T. C. Ferrand, London. 


2553. PuRIFICATION of SxwaGe, G, A. T. Middleton, 
ndon. 


Glasgow. 
2639, FLEXIBLE Bracgxets, J. O. Zicher, Wurtenberg, 
y. 
2640. Cycte Stanp, M. B, G. Townsend, Totten, 
Hants. 


2641. PORTABLE Stanps, J. Collinson and J, R. 


cs. 
2648. Hay Rower, F. A. Bliss, Middlesex, 


London. 
2556. Teamway Lue CLearsr, A. F. Mountain and D. 
Morgan, London. 
2557. Retoapine CartTrivck Caszg, W. H. Trask, 
London 


2558. Eaa Baeatsr, A. and H. Holloway, London, 
2559. Motor, W. H. Frost, London. 
2560. Sgparatine Liguins, C. 8. Wheelwright and J. T 
Fiske, jun., London. 
2561. Treatine Garsaaer, C. 8. Wheelwright and J. T. 
Fiske, jun., London, 
2562. Pipg-weLpina Apparatus, R. A., M., and A. W. 
Slater, London. 
2563. GgarEp Wincu for Stgam Teaw ers, W. Co»per, 
Grimsby. 
2564. Brake Apparatus for Etectric Vextcies, The 
Johnson - Lundell Electric Traction Company, 
Limited.—(/. @. V. Lang, Germanv.) 
2565. Dayine Coatep Papar, H. H. Lake.—(&. W. 
Anthony, United States.) 
2506, Keys for Mustcar Instruments, A. A. Huseby, 
London. 
2567. Guns, H. H. Lake —(Winchester Repeating Arms 
Company, United States.) 
2568. Mgpictnat Compoono, EK. P. Bi rdas, London. 
2569. Vier, H. B. Bryan, Freston T odge, near Ipswich 
2570. Apparatus for Fi-uine the Maaazengs of Rirces. 
H. H. Lake.—( Winchester Repeating Aria Company 
Uni'ed States ) 
2571. Suratcat OerRatina Taare, H. Lewis. London 
2572 Osrarsina Matrices, C. M. Wadeand J. L. Biggs, 
London. 
2573. TasBies for 
Chambers, London. 
2574. ELecrrotytic Process, Mechwart, Coltri and 
Cie . Liverpool. 
2575. Ecectric Incanpgescent Lamps, J. O. Rhodes, 
Liverpool. 
2576. INCANDESCENT Watts, 
Liverpool. 
2577. Causnine Apparatus, C. E. Jeffecock and W. H. 
Yardley, London. 
2578. Hypravtic Appiiances, Sir G. A. French, 
Woolwich. 
2579. Warpropes, G. L. Cheatle, London. 
2580. Gas Pagssurr Reoutators, A. Pradel, London. 
2581. Strina Cutters, B, Scott and G. H. Patterson, 
London. 
2582. Prtiars, G. L. Mouchel, London. 
2583. Firrixos for PortaB.e Boivers, E. Richardson, 
London. 
2584. Device for Casks instead of Vent-pgcs, D. C. 
Wardlaw, London. 
2585. SrrrcH-sEPARATING Macaings, A. J. Boult.— 
(United Shoe Machinery Company, United States.) 
2586. Typewritine InstruMmENts, C. Spiro, London. 
2587. Firgproor Constructions, W. F. Wilmoth, E. I. 
Smith, and 8S. Golliek, London. 
2588. Sap Irons, A. L. Eccles, G. Buckman, and F, C. 
Lowthorp, London. 
2589. Srgzam Generators, E. E. Taylor, London, 
2590. Rar.way Hoprer-cars, H. H. Lake.—({Standard 
Steel Car Company. United States ) 
2591. Waterproor Aprons, A. L. Brown, London. 
2592. Envetorpgs for Expiostves, &c, F. Timmel, 
London. ’ 
2593, Psxumatic Tires, H. J., Earl Cairns, London. 
2504. Moror Cycies, A. Eysink, London. 
2595. Rarstna Water, W. H. and R. Thompson, 
London. 
2596. TREATMENT of SunsTANCES with Oxvorn, R. Simon, 
London. 
2597. EaR-MARKING Device for ANIMALS, J. Twiessel- 
mann, London. 
98. ELECTRICAL TRANSMISSION SysTEMs, E. E. Clement, 
London. 
2599. Nigut-Licuts, J. R. Bentote, London. 
2600. Vatves, W. H. Melvin and A. Mann. Londen. 
2601. Frurp-pressuRE Generators, N. Curtis, 
London. 
2602. Recervine News from Rar_way Trasys, 8. Schur, 
London. 
2608. Prgumatic Tires, H. J. Hadden.—{J/. W. Blodgett, 
Onited States.) 
2604 Ixpuction Cots, C. Ropiquet, London. 
2605. Saors, W. Lanz, London. 
2606. Twine Corrers, I. Shafer, Lond»n. 
2607. Apparatus for ImportinG a VinratixG Treat- 
MENT t ) Homan Boptes, C, Owersand D. P. Montague, 
London. 
2608. Pavement Licnts, W. J. Hooks and W. H. C. 
Hammond, London. 
2609. Erecrric Arc Lamps, F. M. Lewis, London. 
2610. ApvertTisine Stenaxs, A. J. Boult.—{J. H. Lavol- 
lay and k. L. Marie, France.) 
2611. Metaop of Recoverinac Powsr, H. Reiche, 
London, 


Ovrartory Recepraciys, A. 


Vapour Lamps, J. 


4th February, 1908. 
2612. Maktna Merattic Compounps, 8. Parfitt, 
Cardiff. 


2613. Wack Boarps, H., W. E., and C. Waterhouse, 
Bradford. 

2614. Paonocrapas, J. N. Harringtonand D, McSkim- 
ming, Glasgow. 

2615. Sprinc WueeEts for Motor Cars, D. McKendrick, 


gow. 

2616. Saackits, F. W. Smith, Glasgow. 

2617. Dyagsturrs, I. Levinstein, C. Menching, and 

Levinstein, Limited, Manchester. 

2618. Hee Paps for Boots and Saors, P. E. Roberts, 

Manchester. 

2619. Preventina MILK Bortina Over, A. P. LeDuc, 

London. 

2620. Suprortinc Piants in Ports, G. W. Walshaw, 

Scarborough. 

2621. Trottxy Wire Catcuers, G. H. Sadler, New- 

castle-on-Tyne. 

— Sroppina Mecuanism of Looms, D. M. Hollins, 
a ow. 


2555. Distnrectina Urinats, J. T. and E. Szck, 


2645. Rotter Causninea MILts, The Edison Ore Milling 
Syndicate, Limited.—(7. 4. Bdison, United States.) 

2646. Hinoine L:ps, Fleming, Birkby and Goodall, 
and F. Robinson, London. 

2647. Pakventine Sock to Gas Mantixs, T. Eaves, 
London. 

2648. Copyinc Leavas, H. Lechleder, Birmingham. 

2649. Makina cf Boots, W. Jackson and H. N. Pochin, 
London, 

2650. Pagumatic Pemrs, A. J. Boult.—(4. M. y Van 
Halen, Spain.) 

2651. Tooxs for Currina Tron Roors, C. Bush and J. O. 
Poiatou, London. 

2652. Lasgts for Borries, J. Robertson and Son, 
Limited, and W. B. Robertson, Dundee. 

2653, Toy, J. R. Gibbard, London. 

2654. Coax Vasss, W. R. Selkirk, London. 

2655. Vent Paras, E. J. Briggs, London. 

2656. Tooraep Gearina, C. V. Burton. London 

2657. APPARATUS for TAKING Puoroora pas, R. W. Page, 
London. 

2658, Trivers, C. Harman, London. 

2659. Fore-piaces, R.C. 1, Close, London. 

2660. Powpgr Envecoras, F. Greepper, London, 


2663. Pweumatic Tires, J. Hall, Lond n. 

2664, Typewriters, EK. H. Pewsey, London. 

2665. Winpow Sasars, T. J. Hubble, London, 

2666, Curr Links, W. E. Taylor, London 

2667. Securnina Rattway Lines together, J. Hall, 
London, 

2668. Truck f.r Convevina Pcants, C, G. Clarke, 
London. 

2369. Heat-RETAINING Garment Lintna, C. C. Ledrue, 
London. 

2670. Srgam Distnractor Cuamesrs, W. 
London. 

2671. Favrers, J. A. Leon, London. 

2672. Fire-pLace Biowers, D. T., F. J., and E. Bostel, 


London. 
2673. Maxtna Pup, J. 8. Timmer and J. G. Evans, 
sondon, 
2674. Pragventina Rericirsa of Borries, G. E. 
Gascoigne-Hawkes and A. Hawkes. London. 
2675. Maktxa Torsvco, T. P. and R. Goodbody and M. 
J. Dolway, Liverpool. 
2676. Hoxe-pipg Coupiincs, FP, Bi-sing and A. Spiegel, 
Liverpool. 
2677. Daeapextna SHocks in Ventcies, L. Pass, 
Live 


Defries, 


2678. Dies for Currina Gas Targaps, J. Haack, 
Liverpool. 
2679. Heatina Wasurxc Borers, W. Grainger, 
Liverpool. 


2680. Recrs3inc Meta Po.itsa Boxes, J. W. Paton 
and H. G. Taylor, Liverpool. 
2681. INcanpEscENT Vapour Burners, C. S. Snell, 
London. 

2682. Fencine, F. L. Broughton, London. 
2683. Bott for Doors, C. Waterman and R. G. Graham, 
ndon. 
" Cumyrvy Por, F. Lord, Hornsea, 


London. 

2686. Firg-piaces, H. F. Waring, London. 
2687. Motion Taansmission Devices, I. B. Birubium, 
—(Telephon- Fabrik Actiengesellachast vorm. J, Berliner, 
Germany. 
2688. Sopportina Oxscts in the ATMOSPHERE, A, 
Baumann, London. 

2689. Toys, H. Metagor, London. 


ndon. 
2691. Fastantna for Cvrroarp Poors, J. Morris, 
Lond 


ndon, 

2692. Groves, J. W. O. Walker and The Dunlop 
Rubber Company, Limited, London. 
2693. Fitrers, J. Wilson, jun , London. 
2694. MAKING DIPHENYL-NAPHTYLMETHANE [)¥RsTI PFS, 
R. B. Ransford.—(L. Cassella and Co., Germany.) 
2695. ARTIFICIAL Sunstiturss for Evonite, O. D. Lucas, 
London. 
2696. IncaNDESCENT Ev¥eraic Lamps, G. Swectser, 
London. 
2697. Maxine Licur Sensitive Paper, P. Schicecker, 
London. 
2698. Envecopg, H. J. Haddan —(Paduschka-Gesellschast 
m. b. H., Germany.) 

2699. Spgxp Gear for Motor Ventcies, E. W. Brown 
London. 

2700. Evecrarc Crrcuit Breakers, J. D. F. Andrews, 
London. 


5th February, 1993, 

2701. Vatve GoveRNoR Mecuanism, J. Weller, 
ndon, 

2702. Potvgristna Macutyes, C. E. Hall, Sheffield. 


2703. Foorstoo. and Sprrroon, R. and E. Alderson, 
Southport. 


2690. Davick for Haxaina Pictures, E A. Taylor, ¥ 


2740. Macuines for Winpine Wire, J. 
London, 
741. Pairk, C. O Rusiing. Sheffield, 

2742. Srgam Traps, KR Parsons, London. 

2743, Comps, A. B. Keill, Invergowrie, Dundee. 

2744. PoRTABLE ARMCHAIR or Serres, H. Crowther, 
London. 

2745. Rau.way Cras fer Fraxag Rats, §, 98, 
Wrightson, Darlington, 


Heyde, 








SELECTED AMERICAN PATENTs. 
From the United States Patent-office Official Gazette, 





704,037. Locomotive Sanpine Davicr, J. C. Hooper, 
Baltimore, Md.—Filed March 6th, 1902, 

Claiin.—A sanding device consisting essentially of an 
integral casing containing an initial vertically-arranged 
tubular inlet passage, having an enlarged diameter at 
its mouth end, an adjustable sleeve in said passaye, 
supported between the two diameters thereof, a tubular 


2661. Fenpers for Steerer Vaentcies, B. Gran, 

London, ISAC: 
2662, Inecatante Boor Treks, H. G. Hoyos, (20: 037 
London. 





coupliog nut, and an an uler ccuplingis ga dowa- 
wardly-inclined passage leading frum the base of the 
inlet passage, an air-blast nozzle below the sume, in the 
base of the casing, a shield over the same, and a + ub- 
stantially horizontal tubular discharge passage com- 
municatipg with the inclined passage at its lower end, 
and arranged in alignment with the direction of 
discharge trom the air nozzle. 


704,054. Conpensine Pumpine Enaine, F. M. Leavitt, 
Brooklyn, N.Y.— Filed June frd, 1899. 
Claim.—(1) In a condensing engine, an air pump 
having a discharge port. a suction passage terminating 
adjacent to said port, a slide-valve adapted to connect 
said discharge port with said suction passage, where- 
by a the latter in communication with the pump 
cylinder, and adapted to open said discharge port to 
permit discharge from said cylinder, and a water 


704 054] 











chamb.r inclosing said valve and receiving the dis- 
charge from said cylioder, whereby the water dis- 
charged from said cylinder forms a seal for said valve. 


2704. AUTomaTic Cot-ovuT for Arc L.«mps,C. E. G. Gilbert 

and J. 8. Hecht, Chingford, Essex. 

2705. Cycte BAck-PEDALLING Rim Brake, J. Brawn, 

Shenstone, Lichfield. 

2706. Lavina of Hose Pipgs, J. Hodkinson, Man- 

chester. 

2707. Trawt Nats, W. H. Thickett, Hull. 

2708. Ventcte Wuee 1s, T. D. Stagg, Hull. 

2709. Looms for Weavina, J. Duckworth, J. Eddleston, 
snd C. Whalley, Manchester. 

2710. Serrpte Stups for Looms, I. Mather, Man- 

chester. 

2711. Wispow Sasu Fasteners, F. J. Barker and J, 

Johnson, Manchester. 

2712. Avromatic Sionats, 8, B, Cottrell, Liverpool. 

2713. TeLepHoyi: Transmitrers, W. E. Heys —(7The 

Hutchison Acoustic Company, United States.) 

2714. Corr Links, W. Light and F. Clews, Bir- 





ASE: 
2623. PrsumaTic Tires, R. J. B. and H. Read 
Glasgow. 

2624. Comp'na Macutnr, J. McGaugl ey, S. Waring, 
and T. Fulton, Belfast. 

2625, O1L Motor Enarne, F. W. Lanchester, Birming- 


m. 

2626. Bortne Macutne, T. Oldfield and J. A. Schofield, 

Halifax. 

2627. Cycte Crank Mortons, C. Jonesand E. Gatenby, 

Manchester. 

2628. Points of Ecectaic Tramways, J. H. Maine, 
Liverpool, 

2629. Sanitary Pipe Macnines. The Rawdon 

Foundry Company, Limited, and J. 8. W. Davis, 

Derby. 

2680. Makina Revo.vina Aprapina Rovers, J. K. 

Redman, Nelson, Lancs. 

2631. Weavina Loom3, E. Hollingworth.—(J. A. Clark, 

United States.) 

2632. Evevatine Sprpway, A. A. Govan, Glasgow. 

2633. Apparatus for Burnino Heatuee, J. MacPher- 

son, Glasgow. 

2634. PREVENTING SipE-stirPino, E. C. Pope-Sadler, 

London. 

2685. Lock Nots, A. W. Krauss, Bristol. 

2636. Butt Hinoxs for Gates, T. B. Seward, Woking- 


2637, Frrtincs for VeHicutaR Trarric, J. Sutcliffe, 
Burnley. 
2688. OvuTpoor Seats for Tramcars, J. Kennedy, 


German: 


mphrey, Newcastle-on-Tyne. 





«~ _e for Betts, P. C. Bardsley, Willesden 
ark, J 


2644. Switch OpgraTina Devices, J, D. Edwards, 


2715. Gas BurRNER P. A. Martin, 
Birmingham. 

2716. Roormsa and F.oorino, E. L. Pease, Stockton- 
on-Tees, 

2717. Loom Sautries. J. Lumb, Leeds. 

2718. Poonocrapus, 8. Wolf.—(P. Bredenbury and M, 
Rengert, Germany.) 

2719. Moorina Cuain, G. 


MovnrTI1nas, 


Hatton, Brierley Hill, 


8. 
2720. Tak Lirtie StayKit, W. J. Houlgate, Fleet- 
. Lancs, 
2721. Wirtra Mortoxs of Looms, KE. Hollingworth — 
(BE. H. Ryon, United States.) 
2722. Stram Generators, A. W. Brewtnall, Man- 
chester. 


27 8. Se_r-pRivinc Moror, A. McIntosh, Manchester. 
2724. Fotptna Bepstgaps, M. Blatt und L, Glikman, 
London. 

2725. Tareap Gotpes for Sprinwina Macatnes, A. and 


(2) In a condensing pumping engine, the steam 
cylinder, water pump cylinder, and air pump eylinder 
arranged in line, crossheads connected to the steam 
piston and pump pistons, parallel connecting-rods 
connecting said crossheads, a crank shaft driven from 
the engine piston, an excentric thereon, a slide-valve 
for said air pump, and a mechanical connection from 
said excentric to said valve. 


704,504. Retort Gas Furnace, F. Bredel, Milwaukie, 
Wis.—Filed March 20th, 1901. 

Claim.—In a recuperator furnace, the fire chamber 

or generator, the recuperator and the retort chamber 

and retorts mounted therein, protecting blocks for the 





J. Stell, Keighley. 
2726. Mans for Makino Tar Macapam, H. Ellison, 
Halifax. : 


2727. Comp, D. Whyte, Kirkcaldy. ' 
2728. Propucina Stiperz in Psoroorarny, A. Hat, 


Brighton. 


ham, Berks 2729, OasH Trays, M. H. Smith, London. 
2730. Macuings for Formino Screw Tareaps, A. Dron, 


we ‘ 
2731. Evaporators, D. A. Blair, Glasgow. 
2732. Loom Forx Hotpers, J. T. and G. R. Bradford, 


Burnley. 


2783. Loom Rotuers, P. Crabtree, Burnley. 
2784. Rupper Hee. and Soe Piates, E. W. Wooders, 


Manchester. 


a Gas - GENERATING Apparatus, A, R. Stark, 


Hu Ww. , 
2642. Frost Stop-cock, J. F. Whiteside, Clitheroe, | 2736. Winnows, R..Eccles and J. Best, Glasgow. | 
Lan 2737. TyPEWRITING Macuines, J. Westaway; Liver- 


1. : 
9788. Caruxry-preces _D.. Williams, Birmingham, 





London. 





2739. Brusnks, F. Ficlding, Bradford, 





retorts nearest: the fire chamber, a primary supply of 
air ducts leading into the space below the grate of the 
furnacé, a secondary air supply through ducts G to 
form combustion and an auxiliary air supply through 
ducts G1 situated below andclose to supporting blocks 











R for the purpose of keeping said blocks R cool, as set 
forth, ; i 
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SOUTH AFRICA FROM AN ENGINEER’S 
POINT OF VIEW. 
(From our Special Commissioner.) 
XVIIIL*—THE THEORY AND PRACTICE 
RAILWAY SYSTEMS. 
(Continued from page 159.) 
CaPETOWN, January Ist. 

The Natal Government Railways.—We now come 
to the Natal Government Railways, and in dealing 
with these I must speak with bated breath, for 
just now there is a fiery controversy going on on the 
subject of railways—a controversy so strong that even 
the visit of Mr. Chamberlain was hardly sufficient to 
subdue it temporarily. Now that he has passed the cam- 
paign is waging again as fiercely as ever, and it is on the 
momentous question as to whether the main line on the 
route to Johannesburg shall be doubled or an alternative 
line built. Of course it is political. All railway ques- 
tions in self-governing Colonies are. And in this case it 
is the point on which the pending elections are to be 
fought. Natal voters are divided just now, not into 
Conservatives and Liberals, or Progressives and Moderates, 
or Protectionists and Free Traders, but into Double- 
main-linists and Alternativeists. I shall not enter into 
this discussion at all, beyond mentioning a few facts 
which should carry conviction to the outsider whose 
brain is not aflame with Party fanaticism. I also send a 
separate map illustrating this question, and a compara- 
tive diagram showing the mileage and altitudes of the 
two routes. 

The N.G.R.’s live out of their traffic with Johannes- 
burg. That traffic is assured to them for an indefinite 
period provided that they can compete with the Portu- 
guese line from Lorenco Marques (Delagoa Bay). As the 
crow flies, Durban is 310 miles from Johannesburg, and 
Lorenco Marques 280 miles. The present railway from 
Durban to Johannesburg is 483 miles, and the journey is 
done in twenty-seven hours. From Lorenco Marques 
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the distance is 396 miles, and the time occupied is 
twenty-four hours. The C.S.A.R. are contemplating 
shortening the route through the Transvaal from 
Johannesburg to the Portuguese frontier stil] further; 
and thus, unless Natal can shorten her route, she will 
lose much of her traffic with Johannesburg. The alter- 
native line proposed would run north of the existing line, 
forming with it a loop, with its junctions at Durban and 
Waschbank. 

A comparison between the schemes for doubling the 
existing main line and constructing the alternative double 
line shows that the latter would shorten the distance by 
503 miles, obviate 21 miles of curves, and reduce the 
maximum rise and fall by 1188ft. The maximum grade, 
too, of the proposed new line will be 1 in 50 instead of 
1 in 30, as at present, and this will more than double the 
haulage capacity over the ruling gradient. These 
features will have the effect of reducing the time 
between Durban and Waschbank by six hours. As a set-off 
against all these advantages we find, in favour of the 
scheme for doubling the existing line, merely that this 
latter, including easing curves and gradients, will cost 
about half a million pounds less to carry out. As, how- 
ever, with the alternative line, the profits by increased 
traffic and cheaper methods would probably amount to 
more than that figure in one year, and as without it 
much of the traffic will be permanentiy diverted to 
Delagoa Bay, this small extra capital expenditure is not 
worth considering. The secret of much of this political 
opposition is that the alternative line will not pass 
through Pietermaritzburg, the capital of the Colony. 
The vain endeavour to bolster up Pietermaritzburg 
simply because accident has made it the political capital 
of Natal, while Durban is the real centre of industry, 
commerce, and progress, may cost the Colony a heavy 
loss of money. 

What the world wants, what Natal wants, if she wishes 
to make money, is to provide the best, shortest, and 
cheapest route between Durban and Johannesburg. As 
far as economics are concerned, Pietermaritzburg, in 
spite of its ponderous name, is of no consequence at all. 
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It might as well be placed in the centre of Siberia as far 
as taking it into consideration in this matter is concerned. 

It would be as reasonable for United States politicians 
to insist that all railways between New York and Chicago 
should deviate so as to pass through Washington as, as is 
the attempt of certain Natal politicians, to include Pieter- 
maritzburg in the main line between Durban and Johan- 
nesburg when it has been proved that there is a far better 
route to be followed. 

The mileage of the Natal railways running at the 
present moment, including that extension which pene- 
trates the Orange River leading to Harrismith, must, I 
imagine, be as nearly as possible 600 miles. I give no 
detailed list of extensions and projects, as while this war 
of the routes is going on one can speak with no certainty 
on this head. Assuming, however, that reason will 


eventually prevail, and that the alternative line will be | 


put in hand shortly, we may place work in progress and 
the immediately prospective lines at some 300 miles, 
making a total of operating and prospective lines of 
900 miles. 

The Central South African Railways.—We now come | 
to the Central South African Railways, recently known | 
as the Imperial Military Railways; and in the days of | 
the Boer Republics as the Netherlands Railways. 
Though the open mileage of these is at present :—Trans- 
vaal, 889% miles; Orange River Colony, 4394 miles; total, 
1329} miles only, the railways are for the time being by far 
the most important and interesting of all in South Africa 
just now. With the management of these and other 
South African railways I propose to deal in a separate | 
article. Suffice it for me to say that the energies of the | 
C.S.A.R. are being devoted seriously and with great | 
intelligence to rectifying the defects of the old system. | 
These are many and serious. j 

{ have already in this article pointed out how the 
forthcoming short lines between Kimberley and Spring- 
fontein, and Fourteen Streams and Klerksdorp, will 
revolutionise certain of the important trade routes of | 
South Africa. There are other equally important altera- | 
tions in progress. At the present day there are practi- 
cally no printed data concerning these lines and projects 
to assist the man who is looking for information; there | 
is, in fact, no such thing as an accurate time-table which 
the public can lay hold of. 

By the courtesy of the Commissioner of Railways, 


Of the smaller lines above mentioned, that from Krugers- 
dorp to Rustenburg is for the p of tapping the 
richest tobacco growing centre in the Transvaal, while 
the Sannah’s Post—Wepener and the Ficksburg lines 
open up the finest agricultural district in the Orange 
River Colony. All through the C.S.A.R. railway projects 
one notices that utilitarian motives alone are actuating 
the authorities. The absence of party politics just now 
in the Transvaal and the Orange River Colony, and the 
master hand of Lord Milner, make it possible for these 
practical schemes to go through without opposition, and 
the benefits will be real and lasting. 

Perhaps in giving details of some of the the C.S.A.R. 
proposed lines I am a little previous, but one must deal 
with the future to the best of one’s ability if information 
about railways is to be of practical value, and I have it on 
good authority that the schemes which I have enume- 
| rated above are bound to go through substantially in 
| the form I have given them. The open and prospective 
| lines of the C.S.A.R. amount to 1963 miles. 

Conclusion.—To sum up the railway mileage of South 
Africa according to my most recent information, we have 
the following figures :— 








| 
Open. | 1? Biv” | Total. 














C.G.R. ... ... ... ... «(end of 1891) 2135 | 1288 3423 
| OS ee een 
Beira line (Portuguese) 183 000 183 
N.G.R., say ... ag 600 300 900 
2 8 ieee ae ae 1330 633 1963 
Delagoa Bay (Portuguese)... 59 000. 59 

Total ... 5457 2636 8093 





With all this work going on, it would seem that there is 
an ample field for orders. In a previous article I have 
explained that nearly everything for these railways, as 
far as machinery is concerned, is ordered from Great 
Britain. When the C. S.A. R. were in the hands of the 
Boér Republics as little as possible was ordered from 
Great Britain, and the result has been that the workshops 
in Pretoria and Bloemfontein are replete with very 
weird- looking machinery from continental sources. 
Already, however, the change of management is begin- 
ning to operate in our favour, and while there is no 
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PROFILE OF THE N.G.R. MAIN AND ALTERNATIVE LINE 


Colonel Sir Percy Girouard, I have been able to obtain 
all the information I required for the purposes of this | 
article in the way of policy, mileage, and projects. | 
Under the Boer régime the railway centre in the Trans- | 
vaal was, of course, Pretoria, and a glance at the map 
will show that Johannesburg, the real centre of all things 
South African, is merely on a branch line. This has all | 
to be altered. It is essential, above every other con- | 
sideration, that all roads should lead to Johannesburg, 
and by the shortest possible routes. The first step, of 
course, was to transfer the general administration of 
these railways from Pretoria and Bloemfontein to | 
Johannesburg. This has been done. 

The two most important schemes for shortening the 
distance between Johannesburg and the sea will be pro- | 
vided for by the two new lines to be constructed from 
Springs to Machadodorp, ‘in the Transvaal, and from 
Johannesburg, vid Vereeniging and Viljoen’s Drift, to 
Harrismith, in the Orange River Colony. A few days | 
ago I saw in the papers that the Governor of Natal had | 
stated that the first of the above two new lines had been | 
abandoned. In view, however, of what I was told in | 
Johannesburg, only a short time ago, I can hardly believe 
that the Transvaal will be prepared to place itself | 
entirely in the hands of Natal when an easy method of 
shortening up the alternative route to Delagoa Bay 
presents itself. The effect of a Springs-Machadodorp | 
line would be to replace two sides of a triangle by one. | 
Pretoria would be excluded from the new main line | 
between Johannesburg and Delagoa Bay, but that would | 
be of no importance. After all, Pretoria, on its own | 
merits, is at the present day merely a pretity little country | 
town, and even if all the dreams of gold and diamonds | 
that we hear of just now in connection with the place | 
were to be realised to their full extent the existing com- 
munications between Pretoria and the outer world are 
extremely good, and will amply suffice. 

Below is a list of the lines either under construction or in 
definite prospect by the C.S.A.R. at the time of my | 


recent visit to Johannesburg :— 


| 
| 
| 
| 
| 


Miles, 
Johannesburg—Vereeniging ... .. 43 
Viljoen’s Drift—Harrismith « 175 
Sannah’s Post—Ficksburg 63 
Sannah’s Post—Wepener, say... 28 
Kimberley—Springfontein 130 
Fourteen Streams—-Klerksdorp 148 
Krugersdorp—Rustenburg, say 30 


Vanlockte — Vork (local Johannesburg gold 
mining line not shown on map)... ...0 ... 0 w. 


Total 


| must not trade too much on that fact. 


| length of insulation. 


He 


| doubt that the whole system of shops will have to be 
-reorganised and re-arranged, it is quite noticeable already 


that there is much new plant in them which has come 
recently from Great Britain. 

Our weak point in orders for railway plant in South 
Africa generally is, of course, rails. I have dealt with 
this question before, but mention it again, as it cannot be 
emphasised too strongly. We must, too, endeavour to 
meet the requirements of South African railways some- 
what better than in the past in the way of delivery. This 
applies especially to locomotives. American locomotives 
are extremely unpopular on all these railways, but we 
There is a limit 
to the patience even of the managers and engineers of 
South African railways. We talk in a general way- of 
colonial patriotism, and what- we should expect from it, 
I think that we get vastly more toleration, in the way of 
accepting long delivery and paying higher prices for 
British goods, from South Africa, than from any other 
British Colony or possessicn. 








VALTELLINA .HIGH-TENSION THREE- 
PHASE RAILWAY. 


No, III.* 

We have now to refer to the motor cars and loco- 
motives. The principles of working and construction 
and many details were fully described in the five articles 
we published in the beginning of 1901, namely, upon 
January 25th, February Ist, 8th, 15th, and March 8th; 
so that a very short description in this place will suffice 
in connection with the detail drawings we are now able 
to publish. Several of the detail dimensions given in the 
above articles have since then been altered. Figs. 21 and 


| 22, page 185, are the elevation and plan of the new trolley. 


The two contact rollers run upon one axle pole, 65in. 
long, of hard wood saturated under pressure with a 
special hard grease, the two being separated by Qin. 
Each contact ‘roller is an electro- 
lytic copper cylinder, 3}in. diameter by 26in. long, 
revolving upon hard steel ball bearings. At its outer 
end a collar upon the copper cylinder rubs upon, and 
conducts the current to, a fixed ring-block of carbon, 
whence it is led by a covered cable inside the tube 
forming one arm of the trolley frame, to the cast iron 
trolley base-plate, and thence again through well-earthed 


| metal tubes to the main working switch. The covered 





* No, II. appeared February 6th, 
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cable is kept in the centre of each such tube by being 
threaded through series of porcelain spheres. The 
trolley base-plate is insulated from the car roof, to which 
it is bolted, by three-lipped porcelain insulators. Each 
of the two arms of the trolley frame is made of two 
Mannesmann steel tubes. Each is 9ft. 9in. long. The 
frame allows considerable latitude to the cross pole 
carrying the rollers to tilt out of horizontal, so as to 
accommodate itself to want of level between the two 
contact wires. A glycerine cataract, marked K in the 
drawings, prevents violent impact of the trolley either 
upon the overhead line when it is raised, or upon its 
bearing upon the car roof when it is lowered, the former 
buffer action being exerted through a short chain. Each 
arm of the frame is independently pulled up by a pair of 
springs; but these springs take, through an equalising 
cross beam, their abutment upon the plunger of an air 
cylinder. It is by exhausting and filling this air cylinder 
that the driver lowers and lifts the trolley. In certain 
contingencies, involving danger, the air is exhausted 
automatically so as to cut off current from the motors; 
and the air-supply cock can be opened Ly the driver onl; 
if a specially cut key—of which there is no duplicate—be 
inserted. This same key opens the door of the main 
switch housing, and cannot be withdrawn from the lock 
except after this door has been closed. This housing 
contains the only bare parts of the 3000-volt transmission. 




















Fig. 24—THREE-POLE MAIN SWITCH 


it being everywhere else permanently enclosed in wel’. 
earthed metal casings. 

Each motor car and each locomotive carries two trolley 
frames, each used normally for travel in one only of the 
two opposite directions. But in passing siding switches, 
crossings, &c., there are wood insulators, sometimes of 
considerable length, inserted in one of the two contact 
lines ; and at these places it is often useful to have both 
trolleys raised, one of the two always being outside the 
insulated length. 

We have examined several of these trolley rollers 
which have been in use for periods varying from twelve 
to twenty-four months. The wooden axle has in all 
remained truly straight, and the copper cylinders roll on 
their ball races with extreme freedom. Through several 
miles of travel on an express train we watched closely its 
contact action on the overhead line. At the lower speeds 
there occurred no sparking of consequence; hardly any 
visible by daylight. At high speeds there is sparking 
and flashing more than one might desire. Successive 
flashes jump sidewise along the trolley roller, showing 
the existence of sudden side swing either of the carriage 
or of the overhead wire, and that this side swing is the 
main probable cause of the flashing; but there is also 
considerable sparking in passing suspension insulators 
and siding switches. 

Fig. 23, p. 185, is an elevation of a motor car,in which the 
driver’s two cabins, one at either end, one liquid rheostat 
R, and one driving axle are shown in section. The two 
rheostat boxes have external cooling ribs cast upon them. 
The liquid is a solution of sodium carbonate. It is 
gradually raised into contact with the specially-shaped 
iron plates by the injection of compressed air, and a full 
description of the mode of action will be found in our 
article of February 8th, 1901. 


In Fig. 28 W is the Westinghouse air-brake cylinder. 
The air for the brakes, the rheostats, the trolleys, and the 
numerous manipulations which are all operated pneuma- 
tically, is stored in the reservoir F in the cabin behind 
the driver's box, into which itis pumped by the two-stage 
compressor E driven by a direct-coupled three-phase 
100-volt 8-kilowatt motor, to which current is supplied by 
a small static transformer carried on deck. The com- 
pressor is designed for 10 atmospheres pressure; but at 
Valtellina 6 atmospheres is found ample, and is the 
pressure normally used. An automatic governor in the 
case marked G, in Fig. 23, controlled by the falling and 
rising air pressure, switches on and off the current, and 
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Fig. 25- CONTROLLER 


maintains the pressure within the desired limits. Some 
of the drivers prefer to regulate by hand, and the present 
compressors are rather noisy and the too frequent putting 
them in and out of gear isannoying. They require to be 
run about two-thirds of the whole time of travelling. 
A new silent construction of compressor is being at 
present designed. 
he main working three-pole switch—contact being 
broken at six points—is seen well in the photographic 
view, Fig. 24. The gap made by it when open is 8in. 
long, and as this is doubled, it is really 16in. from pole to 
pole. The six copper studs slide in six porcelain tubes, 
the end of each tube having a steatite cap for the sake of 
renewal. Its mechanism is described in the above article 
of February 8th, 1901, as is also the controller, a photo- 
graphic view of which is now shown in Fig. 25. In 
Fig. 23 the main switch is marked B, and is seen in section 
it the right-hand end cabin. The controller is marked 
C, and is shown in section in the cabin at the left hand 
of the drawing. All the manipulating apparatus is 
duplicated in the two cabins. 
The motors and all the accessory apparatus are, of 
course, protected by safety fuses. These are placed in 
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Fig. 27—PAIR OF WHEELS AND MOTOR 


the box marked A. Two lightning protectors of the two- 
horned pattern, seen both in Figs. 23 and 26, page 185, and 
in Fig. 21, are mounted on the iron base-plate of each 
trolley. 

The wheel base of each bogie truck is 2} m. with 
114 m. between the two bogie pins. Over buffers 
the length is 19°14 m., and the tread of the wheels 
is 1:17 m. Each truck carries two motors, one on 
each axle. These are used in cascade up to half speed, 
and also in slowing frem full speed to half speed. 
During this latter period they act as three-phase dynamos, 
and supply energy to the line. Except for frictional, 
hysteresis and C?R losses, they would in this way convert 








three-fourths of the full speed kinetic energy of the 





—- 


train into useful electric energy. The pair in cascade 
exert a normal horse-power of 150 or 300 on the twc 
bogies. For a short time they can do 400 horse-power 
without damage. In accelerating from half to ful] 
speed, and in running at full speed, one of each 
pair of motors is cut out and runs idle, while 
the other at full speed exerts a normal horse-power of 
150. During the slowing down from half speed the 
braking is done by the Westinghouse air brake. It wil] 
be remembered that in cascade working, during the first 
period of acceleration, the rheostat liquid resistance jg 
inserted in the rotor circuit of the second or low-tension 
motor, in whose stator the working tension rises only to 
300 volts, this being derived from the rotor of the high. 
tension motor, whose current is drawn off by three bronze 
slip rings with earbon collectors. These collectors have 
each six carbon blocks, and embrace about one third of 
the circumference of thering. As the rheostat resistance 
is gradually cut out by the entrance of the high-pressure 
air in the air chambers of R R, the speed rises, and the 
time rate of decrease of resistance is automatically varied 
so as to effect an approximation to uniform torque, 
After synchronous speed is reached, the rheostat resist- 
ance being now zero, if it be desired to accelerate further 
—from this half towards full speed—the second motor 
is cut out and the rheostat resistance inserted in the 
rotor circuit of the first, or high-tension, motor, the resist- 
ance being now again gradually decreased at an auto- 
matically regulated time rate. Thus the controlling is 
of the simplest kind, and, moreover, it is wholly effected 
in low-tension circuits. In fact, the hand lever of the 
controller has only three positions :—(1) “ Half speed,” 
in which it stands during the period of first acceleration ; 
(2) “cut-out,” or the mid position, in which the resistance 
is disconnected and the first rotor circuit stands open; 
and (3) “fall” speed, for acceleration from half to full speed. 
Reversal of the running direction is effected by the main 
switch lever B. 

Fig. 26, page 185, gives the diagram of the electric con- 
nections of the whole car. The explanations given above, 
and the notes on the diagram, make it extremely plain. 
The controller is shown in the cascade position, the rheostat 
being in the rotor circuit of the second motor. The 
high-tension motors are on the axles nearer the buffers; 
the low-tension on the inner sides of the bogies. The 





Fig. 28—LINK DRIVING GEA? 


housings of two motors are reverse-identical castings, 
and the two bolted together with the swivel pin casting, 
form the frame of the bogie. Fig. 27 is from a photograph 
of one pair of wheels and a motor. 

Fig. 28 is a drawing of the very pretty parallel-link 
connection between the driving hollow rotor shaft and 
the wheels. Each pair of wheels is keyed to a shaft 
whose diameter is 4}in. less than the inside of the hollow 
shaft, and the link work shown in Fig. 28 compels the 
two to rotate accurately together while giving complete 
freedom to the wheel shaft to rise and fall with the axle- 
boxes between the horn-plates without any vertical 
motion of the rotor, stator, or motor as a whole. Thus 
the whole weight of the motor is spring-borne ; the bear- 
ings of the rotor shaft are fixed in the housing carrying 
the stator, and as small an air space between rotor and 
stator as is electrically and magnetically desirable is 
mechanically possible and as easy to obtain as in fixed 
plant. The limit of vertical oscillation of the wheels 
under the springs is the above 4}in., or rather 3zir., 
allowing jin. per side clearance. The action of 
this linkage is fully explained in our article of 
February 15th, 1901. From Fig. 28 it may be seen 
that each of the three links carries a lubricator at the 
middle of its length, lubricating the six pins of the link- 
age. As these lubricators are situated nearer the centie 
than the pins they serve, a component of centrifugal force 
helps the lubricant on its way to the pins. Two other 
lubricators of similar pattern are mounted on the two 
wheel bosses where the linkage is attached to and drives 
the wheel. The wheel is driven by a pure torque—that 
is, by two equal and opposite forces producing no 
re-active resultant pressure upon the bearings in which 
the rotor runs. These bearings carry no weight except 
that of the rotor itself. Each rotor weighs 1} tons. The 
whole load, including the weight of the rotor, is carried at 
the axle-box bearings. 

As a two-page supplement we give drawings showing ele- 
vations and plan of the locomotive weighing 46 tons with 
four pairs of driving wheels 55in. indiameter. The whole 
is in two parts, which are identically reverse. Each part 
has a rigid wheel base two metres long, and the two parts 
are coupled together by a central 3}in. draw-pin joint 
with rigid attachments, re-inforced by two smaller side 
draw-pins with buffer-spring attachments. These con- 





nections are best seen in the side elevation and in the 
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cross-section at mid-length of the locomotive. The driver's 
cabin is a spacious apartment, 3} metres long, the 
central portions of the walls and roofs being collapsible, 
while the floors of fore and aft halves are connected by 
a steel floor-plate hinged to the one and sliding on the 
other. The total wheel base of the locomotive is 6°63 
metres, or 22ft., but each rigid portion being only 6ft. Tin., 
the locomotive travels very freely round sharp curves. 
The trolleys are of the same pattern as in the motor 
car. At either end beyond the cabin over the end axle 
there is a compartment with alow sloping roof. This 
contains at each end a compressed air reservoir half metre 
in diameter, lying horizontally and transversely, and a 
sodium-carbonate liquid rheostat box. All four motors 
are alike high-tension, the cascade not being used upon 
the goods locomotives, and each of 150 normal horse- 
power, with from 30 to 40 per cent. overload capacity. 
The locomotive is thus of 600 normal horse-power, and is 
capable of drawing from 400 to 500 tons up the steep 
inclines of the line when the rails give sufficient adhesion. 
The rotors drive the wheels by the same style of parallel 
link gear as seen in Fig. 28, the dimensioning of the 
linkage being somewhat stronger in this case, as seen in 
outline in the two end wheels in the elevation of the 
locomotive. The controller and other driving apparatus 
is not duplicated, as in the motor car; but each 
manipulating lever, wheel, or handle is duplicated, so that 
the driver may stand at one or other end of the cabin 
always looking forwards in whichever direction he is 
travelling. During shunting work both trolleys are kept 
raised against the overhead contact wires. The con- 
troller gives the driver power to manipulate the four 
motors independently, so that one, two, three, or all of 
them may take power and assist in driving. To start a 
270-ton goods train up the 11 per 1000 Chiavenna incline 
the locomotive takes 150 ampéres. These locomotives 
have, of course, only one synchronous speed, corre- 
sponding to about 30 kiloms. per hour travelling speed. 
It may be interesting to give some of our own notes of 
consumption upon two trains. In going northwards in 
an express we noted that the voltmeter in the driver's 
cabin went down to 2600 in climbing the 10 per 1000 
incline before reaching Fiumellatte, while in starting out 
from the stations the current reached from 70 to 80 
ampéres. In a southward run on a five-coach local 
train, stopping at all stations, the following readings give 
an idea of the mode of driving; but it must be remembered 
that a good deal depends upon the individual driver. On 
this train the driver seemed inclined to do as much coasting 
as practicable. Theoretically, the time rate of the taking 
out of the rheostat resistance is automatic, but the driver 
was continually modifying this action by handling the 
air-cock, his apparent object being to steady the current 
at somewhere near 40. 
Volts 3200 3000 2500 
Amp. 0 80 80 40,75, 25, 70, 40, 80, 
0, 75, 70, 75, 40, 80, 75, 85, 80, 0 
} Volts 3000 2800 3100 
nan, mm, 
J amp. 0, 80, 40, 70, 40, 20, 50, 30, 65, 45, 
Volts 2900 2850 3100 
Amp. 45, 45, 0 
Level 
| vot 2700 3000 2700 2900 Speed 


Bellano-Varenna 
9 and 3-6 per 1000 up 
gradients J 

Varenna-Fiumelatte 
6 and 8-6 per 1000 up 
gradients 


Fiumelatte-Lierna 
10, 7, and 24 per 1000 - 
down gradients, then }Amp. 0, 87, 40, 60, 30, 20, 20, 
10 and 6-4 per 1000 Rise. 
up gradients Volts 2800 


Amp. 60 
Olcio-Mandello Volts 2700 3100 3200 2800 
Lavel and 5-4 down /}Amp. 0,87, 40, 0, 90, 40, 30, 
gradient | Volts 3100 
Amp. 40 


60 km. 
30 


3100 3000 
40, 


The line is worked on a block system which is partly 
electric and automatic. In and on either side oi each 
station is an insulated section of the contact wires which 
remains dead except when a train is coming into, or is 
leaving, the station. In coming in, if the signal is not 
against it, the approach of the train switches in the 
station section. When the train stops, it becomes again 
dead; and in order to start the train out the switch has 
to be once more closed. In travelling through each 
section, the train carries a metal cylindrical staff with a 
number of external collars, the spacing of which identi- 
fies it as belonging to that one particular section, and to 
it alone. To each section belongs a definite number 
of identical staffs. At each end of the secticn 
on the station platform stands a slotted pillar staff- 
holder, containing a special mechanism of simple 
character not liable to get out of order. There 
are two such pillars in each station, one for each of the 
two neighbouring sections. The two pillars in the two 
stations at the two ends of one section are connected 
electrically by a special wire and small battery in such a 
way that the two mechanisms always move and stand 
alike. The mechanism offers no hindrance at any time 
to a staff being put into the holder, and both mechanisms 
are moved by a staff being deposited in either of them— 
it does not matter which. The common position they 
assume depends on the combined number of staffs 
deposited in the two holders. When all the staffs 
belonging to the section have been deposited at one or 
other end of it, then the mechanisms have been brought 
into the one only position in which they allow a staff to 
be extracted; in all other positions their slots remain 
closed against such extraction. Thus, as the deposition 
in these holders of all the staffs belonging to the section 
means that the section is empty, a train driver is unable 
to get a staff permitting him to proceed along the 
section unless that section be empty. Further, to 
the mechanism of each pillar is attached a second small 
relay battery, whose circuit is closed by the action of 
withdrawing a staff. The current on this battery circuit 
operates the station switch—to close it—which gives 
8000-volt tension to the insulated station section of the 
overhead wires; so that the driver cannot get his voltage 
to start away from the station without first taking his 
staff out of the holder. The automatic action does not 
extend so far as to compel the driver to take the staff 





away with him in his train—he may drop it on the plat- 
form, or leave it in the buffet, after taking it out of the 
holder—but if this were thought necessary or desirable, 
it would evidently be a simple matter to make the staff 
the only means whereby he could get command of com- 
pressed air to raise the trolley into contact with the over- 
head line. Again, the section may be empty, but if the 
last driver who has passed over it has forgotten to deposit 
his staff in the holder, then no other train can get on to 
it until this mistake has been rectified. The design of 
the staff-holder is ingenious ; but we cannot spare space 
for drawings of it. 

The whole cost of this Valtellina electrification is stated 
to have been 6} million lire, or about £248,000. Of this, 
£100,000 has been spent upon the hydraulic power 
works, which, it must be remembered, are capable of at 
least three times as much power development as it is at 
present called on to provide. Over £52,000 is accounted 
for by the electric rolling stock, while £68,000 has been 
spent upon the electrification of the line. The central 
station machinery enters the account for the remaining 
£28,000. The £248,000 divided by the 67 miles length 
gives £37,000 per mile ; but if we take the developments 
capable of being served by the existing hydraulic works 
and the central station plant, the cost works out to about 
£27,000 per mile. 

It is found that, with 9600 units generated per day as 
at present, the electric energy consumption is 414 watt- 
hours per ton-kilometre, or 67 watt-hours per ton-mile. 
The total yearly central station cost is reckoned to be 
£1340, including wages, material; and upkeep of all the 
hydraulic works; while £1700 is the cost of working and 
keeping in repair the electric transmission. These work- 
ing costs together make the cost of supplying energy 
to the car and locomotors 0:90 lire per 1000 tonne- 
kilometre, or about 1s. 2d. English money per English 
ton-mile gross weight. 

It is said that before the electric conversion the cost 
of coal to the locomotives on this Lecco line was 2°35 lire 
per 1000 ton-kilometre, which has to be compared with 
the above 0°90. In the calculation of this 0-90, how- 
ever, no allowance for rental or compensation for the 
water taken from the Adda is made, nor any interest or 
depreciation upon the whole capital expenditure. 








THE USE OF HIGHLY SUPERHEATED 
STEAM. 
By Professor Ewing, LL.D., F.R.S., M. Inst. CLE. 


THE remarkable results which have been achieved by 
Messrs. Easton and Co., Limited, in their development 
in England of the Schmidt system of using superheated 
steam, have directed general attention to the advantages 
of high superheat. A report recently published in THE 
ENGINEER—January 9th—describing trials which I made 
of an engine built by Messrs. Easton at the works of the 
British Xylonite Company at Manningtree, has attracted 
the notice of several correspondents, whose letters lead 
me to think that an article dealing briefly with some 
general points may be useful. 

The main point for consideration is, of course, the 
economy of heat, and therefore of coal, which the use of 
high superheat allows us to accomplish. Now, on this 
point it is important to remember that there are always 
two factors in economy of coal, namely, the engine 
efficiency and the boiler efficiency. I use the words 
“ boiler efficiency ” in a sense wide enough to include the 
superheater. We have, in fact, to consider two distinct 
questions—(1) how much steam does the engine use per 
horse-power hour, and (2) how much coal is used in 
generating and superheating that steam. 

Further, in judging of the real significance of an engine 
trial as to possible economy of coal, we shall find it 
useful to infer from the steam used what the consump- 
tion of coal would have been if the boiler and superheater 
conditions had been as favourable as experience in other 
instances satisfies us they might be. 

In the Manningtree trials the consumption of steam 
was just 9lb. per indicated horse-power hour when the 
engine was working at its most favourable load. This 
was steam generated at 140]b. per square inch and super- 
heated to 800 deg. Fah., or, say, 440 deg. above the 
temperature of formation. If we take the usually 
accepted value for the specific heat, namely, 0°48,* these 
440 deg. of superheat represent an addition of 211 units 
of heat per: pound of steam. In generating saturated 
steam at this pressure from a feed temperature of, say, 
75 deg. Fah., the amount of heat taken up is 1149 units. 
Then, to superheat the steam requires 211 units more, 


of the heat taken up in the boiler. The 


v0 
total heat required to generate and superheat each pound 
is therefore 1360 units. 

Thus, under favourable conditions of superheating, we 
ought not to require to burn more than, say, one-fifth 
more coal to form each pound of the highly superheated 
steam than is required to form each pound of saturated 
steam. 

There is no doubt that this can be done. To do it, 
however, requires that the furnace gases, after leaving the 
superheater at a comparatively high temperature, must 
have further heat extracted from them by means of a feed- 
heater. In my trials of a Schmidt plant near Amsterdam 
this was done so effectively that the furnace gases, after 
passing a superheater in which the steam was heated to 
about 750 deg. Fah., were made to give up heat to a 
Schmidt economiser to such good purpose that before 
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* This number was determined by Regnault in experiments on the 
superheating of steam at a low pressure, and through only a very 
moderate range of temperature. Its applicability to steam at such 
pressures as are usual in modern engines, and through such ranges of 
temperature as are now in question, is open to considerable doubt. Mr. 
A. H. Peake has recently been engaged in a research on this point, in my 
laboratory, and so far as his results are as yet definite, they tend to show 
that in any case the value of the specific heat under such conditions as 
we are now concerned with does not differ very widely from the value 
found by Regnault. 
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escaping to the chimney their temperature was lowered 
to 347 deg. Fah. In that instance I found that to 
generate steam at a pressure of 140lb., and to superheat 


it—to 742 deg. Fah.—required only » or 0°126 lb. of 


7°93 
coal per lb. of steam. At Manningtree—with only a 
slightly higher superheat—it took 0°157 1b. of coal per 
lb. of steam. The main reason for this difference is that 
at Manningtree there was no economiser. Both from 
the boiler furnace and from the superheater—which was 
separately fired—the gases escaped at a comparatively 
high temperature, carrying away heat which might use 
fully have been saved. Moreover, at Manningtree the 
boiler and also the superheater were designed to 
serve two engines, whereas only one engine was 
running during the trials, and in this respect also the 
conditions were unfavourable to economy of coal, 
Further, the coal used at Manningtree was of compara- 
tively poor quality. Its average thermal value, taking 
boiler and superheater coal together, was only 12,970 
thermal units per lb., so that 1 lb. of it was equivalent to 
only 0°86 lb. of standard coal, having a thermal value of 
15,000, units.t Actually the consumption of coal at Man- 
ningtree was 1°41 lb. per indicated horse-power hour, 
equivalent to 1°22 lb. of such standard coal; but had the 
conditions of boiler and superheater been the same as 
they were in my Amsterdam tests, this figure would have 
been reduced much below 1:2 lb. 

Again, to realise what the results of the trial at 
Manningtree mean, it is useful to remember that the 
9lb. of superheated steam which were used there per 
indicated horse-power hour were equivalent, in the 
quantity of heat they conveyed to the engine, to only 
10°65 lb. of saturated steam. It is this figure which 
should be compared with the consumption in an engine 
using saturated steam. And, further, the 15 1b. of super- 
heated steam used at Manningtree per electrical unit are 
equivalent to 17°7 lb. of saturated steam per electrical 
unit. These figures, moreover, were reached in an 
engine of only 300 horse-power. 

The trials only emphasise and confirm what has been 
proved before, that not only as regards consumption of 
steam, but as regards consumption of heat and of coal, 
there is a striking advantage in using high superheat. 
To what is this remarkable advantage due? Why is it 
that, by adding only one-fifth or one-sixth to the heat 
which the steam has already taken up in the boiler, we 
are able to make the steam do more than 50 per cent. 
additional work in the cylinder? There is, of course, a 
small theoretical advantage from the fact that some heat 
is taken in at a high temperature, but this goes only a 
little way to account for the very large practical advan- 
tage that follows the use of high superheat. 

The answer, apparently, is that by using high super. 
heat we escape in great part both of the two chief sources 
of loss in the action of saturated steam. These are (1) the 
loss which arises through alternate condensation and re- 
evaporation in the cylinder, and (2) the loss which arises 
through leakage at valves, pistons, and sliding surfaces 
generally, and especially through direct leakage from the 
steam side to the exhaust, such as occurs in an ordinary 
slide-valve. Of these two actions, the first is now so 
well known that I need not dwell on it; but the second 
action is not so generally appreciated. It was first, I 
think, brought into prominence by the researches of 
Callendar and Nicholson (“ Min. Proc.” Inst. C.E., 
1898). They have shown that, however tight a 
slide valve may be while standing still, it leaks 
while running, a film of water finding its way from 
the steam side to the exhaust between the sliding 
faces. The wetter the steam the more serious does this 
leakage become. My attention was particularly drawn 
to the advantage of superheating in checking leakage of 
this kind in tests which I made of another engine fur- 
nished with piston valves, and using triple-expansion. 
There the saving effected by changing from saturated to 
superheated steam was enormous, and it was to be 
ascribed in large measure to the fact that with saturated 
steam the leakage past the piston valves had been great. 
By superheating to 575 deg. Fah. the consumption of 
steam in that engine was reduced for the same output by 
42 per cent. 

It is one of the striking advantages of high superheat 
that when properly applied to a rather ineflicient engine 
it cures it of its conspicuous defects, and makes it highly 
efficient. It enables comparatively small engines to com- 
pete in efficiency with engines of the largest size, and it 
gives excellent results without the complications of triple- 
expansion. The engine tested at Manningtree was 4 
two-cylinder compound. = 

To obtain the full advantage of superheating, it is 
essential that the steam should be superheated before 
each of the two stages in its compound expansion. The 
steam in the intermediate receiver, which has become 
saturated, or even wet, during its first expansion, must 
be again superheated before admission to the low- 
pressure cylinder. Schmidt secures this in a simple 
and effective manner by using the live steam, on its way 
to the steam chest, as a vehicle to convey heat to the 
receiver. The temperature to which the steam supply 
is superheated in the first instance is limited only by 
considerations of safety and durability on the part of the 
superheater, and may be as high as 800 deg. Fah. But 
before admission to the cylinder it has fallen below 
600 deg. Fah., mainly by transfer of a portion of its heat 
to the intermediate steam, and in this way a favourable 
distribution of the superheat is secured as between the 
two cylinders, with the result that the steam remains 
dry, or nearly dry, in its whole passage through the 
engine. : 

On the question of durability, there is now ample 
experience to show that high superheat, when used as 
Schmidt uses it, does not involve any excessive wear and 
tear either of engine or of superheater. The introduc- 


+ The thermal value stated in the report has been found to be too high, 
on account of an error in the constant of the calorimeter. The correct 
figure is given here. 
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FIG. 5. GREAT EASTERN 
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FIG. 7 GREAT WESTERN. 
| , FIG.8.GREAT NORTHERN 8 WHEELED ENGINE. 
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total maximum stress in the material 8006 + 714 = 
3720 per square inch. 

It is interesting to compare the results obtained from 
the two different formule. The stress found by the use 
of the approximate equation is 160 lb. per square inch more 
than that found by the use of (4), or the difference is 
about 4 per cent. 

When starting, the maximum direct stress at the small 
end of the rod is 6614 lb. per square inch. 

This rod (Fig. 3), page 187, is also used for six-wheeled 
coupled goods engines to the following particulars :— 

Diameter of cylinders 

Stroke of pistons... ... .. .. .. 

Diameter of driving wheels on tread 

Working pressure of steam : 

Maximum s nega Sree eae 

Approximate cut-off whenrunning at 

the maximum speed ... ... ... 


175 Ib. per square inch. 
35 miles per hour. 


20 per cent. of the stroke 


The writer estimates the thrust along the rod to be 
13,600 Ib., v will be found to be 21°88, and ¢ = 5-065. 

As the stress due to bending varies (for the same rod) 
directly with ¢, we have, using the stress and the value of 
¢ for the passenger engine as found previously :— 

3006 x 5:065 

Maximum stress due to bending ea a = 2042 1b. 

per square inch. 


Adding to this the direct stress of _ = 1619 lb. 


per square inch, the total maximum stress in the material 
is 3661-lb. per square inch. 

When starting, the maximum direct stress at the small 
end of the rod is 6614 lb. per square inch. 

Mr. H. A. Hoy, chief mechanical engineer of the Lanca- 
shire and Yorkshire Railway, supplies the following 
particulars of his latest heavy four wheels coupled express 
passenger engines i— 

A working drawing of the connecting-rod, is partly 
copied in Fig. 4, with the dimensions necessary in order 
to calculate the stresses. 

Diameter of cylinders 

Stroke of pistons... ... ... ... .. 

Diameter of driving wheels on tread 

Working pressure of steam : 

Maximum s oY GoM Vers lines gaa 

Approximate cut-off when running 

at the maximum speed ... ... 30 per cent. of the stroke, 

Load behind tender ... ... ... ... 200 tons. 

As will be seen on reference to the figure, this rod is 
parallel for the greater part of its length, while the short 

ortion, which is taper, is near to the crosshead. This 

eing the case, it is sufficiently accurate to assume it to 
be parallel throughout, the effect of this on the constants 
being that a is equal to the constant area of the cross 
section of the rod, and 8 = 0. 

It will be found that 

a = 8°3125: 8 = 0: l = 74: v= 80°7: §=11°76: Z 
at centre = 6°58: F = 24,100: R, = 1600: 5 = 74:7 
= 89: I (mean) = 15°63: E = 26 X 10°: area at centre 
l F pi maa ince 
fides? 16’ 19’ 82”. 

Using formula (2b) we find the stress in the material 
due to bending as 


000005 24°46: 
6°58 
&= 8612 lb. per sq. in. 


Adding to this the direct stress, sais = 2899 lb. per 
&q. in., the total maximum stress in the material is found 
as 6511 lb. per sq. in. , 

By the use of equation (4), the maximum stress due to 
bending is found as 3804 Ib. per sq. in., giving a total of 
6703 lb. per sq. in.; the difference between the two 
results being about 3 per cent. 

When starting, the maximum direct stress at the small 
end of the rod is 7984 lb. per sq, in. 

_ Mr. J. Holden, locomotive superintendent of the Great 
Eastern Railway, supplies the following particulars of 
his four-wheels coupled express passenger engines :— 

A working drawing of the connecting-rod, which is 
partly copied in Fig. 5, with the dimensions necessary in 
order to calculate the stresses. 

Diameter of cylinders . 

Stroke of pistons... ... ... ... ... 2din. 

Diameter of driving wheels on tread 7ft. 

Working pressure of steam ... .., 180 1b. per square inch. 

Maximum speed actually recorded... 79 miles per hour. 

Approximate cut-off when running 

at the maximum speed 25 per cent. of the stroke. 

Mr. Holden also supplies the additional information 
that when running on an up grade of 1 in 100 with a load 
of 408 tons (including engine 50 tons, and tender 36 tons) 
the speed ic 40 miles per hour, and the cut-off 40 per 
cent. of the stroke. 

For this rod it will be found that 
7°17: B= 0°055: 1 = 91°5: v for 79 miles per 
hour = 35°86: v for 40 miles per hour = 18°16: é for 
79 miles per hour = 12°97: P tor 40 miles per hour 
= 3°33: Zat centre = 7°818: F at 79 miles per hour 
= 20,100: F at 40 miles per hour = 35,400: R, at 79 
miles per hour = 3540: R, at 40 miles per hour = 910: 
5 = 8°125: nat 79 miles per hour = 63: 7 at 40 miles 
per hour = 110: I (mean) = 18°93: E = 26 x 10°: area 


19in, 

26in. 

7ft. din. 

175 lb. per square inch. 
70 miles per hour. 


= 8°3125 sq. in.: 


11°76 X74 x 12 x 8-319 


19in. 


F : 
ZI at 79 miles an hour 


at 40 miles per hour = 44° 


at centre = 9°686 sq. in.: J AQ 


= 16° 45 5": 1 Ps 
47’ 20”. 
Using formula (2b) we find the stress in the material 
due to bending at 79 miles per hour as 
. “53 
000005 12 es (12 % 7°17 + 7 x 0-055 x 91°5) 
= 7706 lb. per sq. in. 
Adding to this the direct stress 
20,100 
Y° 686 


N 


= 2075 Ib. per sq. in., 





the total maximum stress in the material is found as 
9781 lb. per sq. in. 

By the use of equation (4) the maximum stress due to 
bending is found as 7792 lb. per sq. in., giving a total of 
9867 lb. per sq. in. 

The difference between the two results is about 1 per 
cent. 

When starting, the maximum direct stress at the small 
end of the rod is 6700 lb. per sq. in. 

At 40 miles per hour (26) gives a stress of 1980 lb. per 
sq. in., while the direct stress is 3655 lb. per sq. in., giving 
a total of 5635 lb. per sq. in. 

Equation (4) gives a stress of 2658 lb. per sq. in., or a 
total of 6313 lb. per sq. in., the difference between the 
two results being about 10 per cent. The excessive 
difference is accounted for by the heavy thrust along the 
rod, which affects the bending caused by thrust and 
friction, while the speed being low, the effect of inertia 
is much reduced. 

Mr. J. F. M‘Intosh, locomotive superintendent of the 
Caledonian Railway, supplies the following particulars of 
his four-wheels coupled express passenger engines :— 

A working drawing of the connecting-rod, which is 
partly copied in Fig. 6, with the dimensions necessary in 
order to calculate the stresses. 

Diameter of cylinders 

Stroke of pistons... ... ... ... ... 

Diameter of driving wheels on tread 

Working pressure of steam 

Oe = ore 

Approximate cut-off when running 

at the maximum speed ... ... 31 per cent. of the stroke. 

For this rod it will be found that 

a = 6°85: 8B = 0°05: 1 = 85: v = 81°78: — = 10°97: 
Z at centre = 6°712: F = 26,200: R, = 2870:8 = 8-5; 
n = 92: I (mean) = 15°06: E = 26 x 10°: area at 
centre = 8°975 sq. in.: 1 re eT = 89° 50’ 15”, 

Using formula (2b) we find the stress in the material 
due to bending as 

. 10°97 x 85° 

0*00005 6-719 
= 5620 lb. per sq. in. 

Adding to this the direct stress 


19in. 

26in. 

6ft. Gin. 

180 Ib. per square inch, 
65 miles per hour, 


(12 x 6°85 + 7 x 0°05 x 85) 


26,200 _ 4 
5-075 920 Ib. per 
sq. in., the total maximum stress in the material is found 
as 8540 lb. per sq. in. 

By the use of equation (4) the maximum stress due to 
bending is found as 5426 lb. per sq. in., giving a total of 
8346 lb. per sq. in. The difference between the two 
results is about 2 per cent. _ 

When starting, the maximum direct stress at the small 
end of the rod is 6708 lb. per sq. in. 

Mr. W. Dean, locomotive and carriage superintendent 
of the Great Western Railway, supplies the following 
particulars of his four-wheels coupled express passenger 
engines :— 

A working drawing of the connecting-rod, which is 
partly copied in Fig. 7, with the dimensions necessary 
in order to calculate the stresses. 

Diameter of cylinders 

Stroke of pistons... ... ... ... 

Diameter of driving wheels on tread 

Working pressure of steam * 

Maximum speed... ... ... 1... 

Approximate cut-off when running 

at tha maximum speed ... ... 25 per cent. of the stroke. 

For this rod it will be found that 

a = 4°57: 8 = 0°056: 1 = 81: v = 28°42: = 9206: 
Z at centre = 4°436: F = 18,100: R, = 1440: 6 = 8: 
n = 63: 1 (mean) = 8°65: E = 26 x 10°: area at centre 


= 6°8 sq. in.: 1 mee = 41° 38’ 4”, 


18in. 

26in. 

6ft. Shin. 

180 lb. per square inch. 
60 miles per hour. 


Using formula (26) we find the stress in the material 
due to bending as 
0-00005 97206 x 81° 
4°436 
= 4774 lb. per sq. in. 
; : , 18,100 _ 
Adding to this the direct stress oo ie 2662 lb. per 


sq. in., the total maximum stress in the material is found 
as 7436 lb. per sq. in. 

By the use of equation (4) the maximum stress due to 
bending is found as 5325 lb. per sq. in., giving a total of 
7987 lb. per sq.-in. The difference between the two 
results is about 7 per cent. The great difference between 
the two results in this case is accounted for by the light 
section of the rod, which allows it to deflect more than 
the others, thus increasing the bending moment due to 
thrust. 

When starting, the maximum direct stress at the small 
end of the rod is 8610 lb. per sq. in. 

Mr. H. A. Ivatt, locomotive engineer of the Great 
Northern Railway, kindly supplies particulars of two of 
his engines ; first, his ordinary bogie passenger engines, 
four-wheels coupled; and, secondly, his latest ten-wheeled 
bogie engines, four wheels coupled. The particulars of 
the eight-wheeled engines are as follows :— 

Connecting-rod as shown in Fig. 8. 

Diameter of cylinders ... ... «. 

Stroke of pistons... ... 0... 0... “se 

Diameter of driving wheels on tread 

Working pressure of steam : 

Maximum speed... ... ... 0 ... +. 

Approximate cut-off when running 

at the maximum speed ... 83 per cent. of the stroke. 

For this rod it will be found that 

a = 4°462: B = 0'0807; 1 = 69: v = 36°67: = 1799: 
Zat centre = 4°834: F = 22,200: R, = 2200:8 = 7°5: 
n = 85: I (mean) = 9°622: E 26 x 10°: area at 
7-286 sq. in.: 1 ie ry = 87° 14’ 80’. 

Using formula (2b) we find the stress in the material 
due to bending as 

. Q3 
000005 mars (12 x 4°462 + 7 x 00807 x 69) 
5570 lb. per sq. in. 


(12 x 4°57 +7 x 0-056 x 81) 


17hin. 

26in. 

6ft. 6in. 

170 lb. per equare inch. 
75 miles per hour. 


centre 


= 





————. 


Adding to this the direct stress of saad = 80501b. per 
sq. in., the total maximum stress in the material is found 
as 8620 lb. per sq. in. 

By equation (4) the maximum stress due to bending is 
found as 6150 Ib. per sq. in., giving a total of 9200 lb. 
persq.in. The difference between the two results ig 
about 6 per cent. 

The particulars of the ten-wheeled engines are as 
follows :— 

Connecting-rod as shown in Fig. 9. 

Diameter of cylinders hast aes 

Stroke of pistons... we 

Diameter of driving wheels on tread 

Working pressure of steam... 


19in. 
24in. 
6ft. Gin. 
175 lb. per square inch, 
Maximum speed... ...... ... .... 75 miles per hour, 
- Approximate cut-off when running 
at the maximum speed ... ... 33 per cent. of the stroke, 
For this rod it will be found that 
a = 7°084:8 = 0:0088: 17 = 120: v = 83°85: = 9: 548: 
Z at centre = 8043: F = 27,800: R, = 8230: 3 = 5: 
n = 40: I (mean) = 19°6:E = 26 xX 10°: area at centre 


. I 3 
= 6 . a eA = 4 ‘i Za 
7°6 sq. in EI 50° 19’ 24 


Using formula (2b) we find the stress in the material 
due to bending as 
. € 3 
000005 2°45 > 220" (12 x 7-084 +7 x 0-0088 x 120) 
= 9480 Ib. per sq. in. 


8°04 
Adding to this the direct stress 0 = 3590 lb. per 


sq. in., the total maximum stress in the material is found 
as 13,070 lb. per sq. in. 

By the use of equation (4) the maximum stress due to 
bending is found as 9980 lb. per sq. in., giving a total of 
13,520 lb. per sq. in. The difference between the two 
results is about 3 per cent. 


f 27,300 
7°6 








BRITISH AND FRENCH TRAIN SERVICES 
IN 1902. 
By CHARLES Rovus-MARTEN, 
No. VIII.* 

Tue Midland-Scottish service in 1902 was accelerated 
only in respect of two portions of the Leeds-Carlisle 
length, viz., Appleby-Carlisle, 30} miles, booked in the 
summer to be done in 31 minutes, or at an average rate 
of 59°5 miles an hour from start to stop; and Hellifield- 
Carlisle, 76} miles, booked from October to be run in 88 
minutes, or at 52°3 miles an hour, this latter being over a 
very heavy road, including 15 miles on end at 1 in 92 to 
lin 100. The Appleby-Carlisle stage, on the other hand, 
is mostly on easy falling grades. I may remark here 
that although a statement has found frequent publication 
in the non-technical Press to the effect that the Appleby- 
Carlisle run is booked to be done in 80 minutes, this is 
pure delusion. Various trains are timed to run, from 
passing Appleby at full speed, to the stop at Carlisle in 
30 minutes, but this is a totally different matter, and 
wholly irrelevant when the question is one of run from 
start to stop. As a matter of fact, it is within my 
knowledge, on the testimony of tried and capable observ- 
ing friends, that at least thrice the run from the y vag 
pass to the Carlisle stop has been done in less than 27 
minutes. 

My own best experiences from start to stop on this the 
second fastest timed run in Britain were (1) 28 min. 
56 sec., by No. 2606—Belpaire class—with 200 tons ; and 
(2) 80 min. 54 sec., by No. 2781, of the same class, with 
220 tons. From Hellifield to Carlisle my best runs were 
in 79 minutes and 81 minutes respectively, in both cases 
by Belpaire engines of the “2606” and “2781” classes 
with loads slightly exceeding 200 tons behind the tender. 
It will be more convenient, however, to leave the work of 
new Midland locomotives generally to be dealt with in a 
separate article, as the present series refers specially to 
the new services of last year. 

The Great Western’s chief contribution to the improve- 
ments of 1902, viewed from the engineering standpoint, 
was the establishment of a 2h. 20 min. service each way 
between London (Paddington) and Birmingham, no 
fewer than three down trains and one up being booked to 
do the 129} miles without stop in that time, averaging 
55°2 miles an hour. Mr. T. I. Allen, superintendent of 
the line, afforded me courteous facilities for testing the 
actual performance of these trains, but on the down 
journey I was persistently unlucky in encountering checks, 
and in no case did I get results at all equal to those I 
had recorded under the slower timing, with the old 7ft. 
single-wheeler “ Cobham,” and the new 6ft. 8in. coupled 
“ Atbara,” each being driven by David Hughes, the well- 
known driver of the Royal trains in Queen Victoria's 
period. At present the 2h. 20min. trains are worked 
by Mr. W. Dean’s 7ft. Sin. singles, which appear fully 
able to keep time with them both ways when .the load 
is moderate and the road clear. On my down journey 
I had No. 8050, “Royal Sovereign,” and seven vehicles, 
weighing about 160 tons, behind the tender. A good run 
was made along the level road to Oxford, 634 miles, that 
station being passed in 67 min. 47 sec., but afterwards 
the run was spoiled by checks, and Birmingham was 
reached4minuteslate. Onformeroccasions, above referred 
to, much greater loss of time was more than made up. 
The return journey offered a striking contrast, as it was 
accomplished in 2h. 18 min. 7sec.,or 6 min. 58 sec. under 
time, Paddington being reached 5 minutes early, in spite of 
a signal check at Culham. The time from passing 
Leamington was 108 min. 57 sec. for the 106 miles; from 
Oxford, 65 min. 16 sec.; from Didcot, 53 min. 19 sec. ; 
from Reading, 86min. 40sec. The driver had to ease 
down after Reading in order to avoid getting in too soon. 
It will be noticed that the complete distance of 129} 
miles was done in 133 min. 7 sec. from start to stop, or 
in 131 minutes net. 

Coming now to the North-Eastern, I may observe that 


* No. VII. appeared February 18th, 
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if that very progressive line did not find occasion to 
introduce any brand new services of such importance 
as those already touched upon, yet it furnished the 
fastest start.to-stop booking ever yet seen in Britain, 
and only once surpassed in France—viz., Darling- 
ton-York (44} miles) in 43 minutes, averaging 61:7 
miles an hour. Through the courtesy of Mr. Philip 
Burtt, general traffic manager, I made several tests of 
this remarkable run.. Two or three times delays inter- 
fered, but three runs were particularly noteworthy. In 
two of these cases the engines were of Mr. W. Worsdell’s 
latest four-coupled leading bogie type, with very large 
and high pitched boilers, cylinders 19in. by 24in., and 
6ft. 9in. coupled wheels. The load in each case was 
reckoned as ten.coaches, of approximately 170 tons. On 
one of these occasions the run was done in 42 minutes 
inclusive, or in 39} minutes net. In the other the time 
taken was 42 min. 53 sec.,in spite of two bad checks, 
which caused a delay of fully 2} minutes. In this case 
Northallerton (143 miles) was passed in 13 min. 58 sec. 
from the start, Thirsk (22} miles) in 20 min. 49 sec., 
Alne (33} miles) in 30 min. 33 sec., and Poppleton 
(42$ miles) in 38 min. 27 sec. The third trip, however, 
surpassed all.the others, the 44} miles being covered in 
exactly 40 minutes to*the second, averaging 66°4 miles 
an hour from start to stop, or 67°7 from platform to plat- 
form, the time for which was 39} minutes. According 
to the Darlington and York Station clocks, and to the 
respective officials at those stations, the time was 
39 minutes, as the train left Darlington at 1.9, and 
reached York at 1.48; but my time was taken both by 
direct reading and by pressure of the chronograph button, 
the two agreeing. Certainly.the run was a distinctly 
fine achievement. The engine was one of Mr. Worsdell’s 
1871 class, with 7ft. coupled wheels, and cylinders 19}in. 
by 26in. 

Although the 40-minute Lancashire and Yorkshire 
expresses between Manchester and Liverpool are not, 
strictly speaking, novelties of 1902, nevertheless the 
increase in their number to no fewer than thirty may be 
said to belong to that order, and the multiplicity of such 
fine trains does distinctly constitute a feature not to be 
ignored in dealing with that period. For it must be 
borne in mind that not only is the distance between the 
two Lancashire cities 5 miles greater by this route than 
by the London and North-Western, and 2} miles longer 
than by the Cheshire lines, but also the Lancashire and 
Yorkshire route is greatly the heaviest of the three, there 
being several miles of gradients as steep as 1 in 91 and 
lin 94. To average 54:9 miles an hour over such a road 
as this on a short journey of 36 miles 47 chains mani- 
festly demands very smart work on the part of the loco- 
motives. But I found Mr. J. A. F. Aspinall’s “1400” 
class well able to perform it, although undoubtedly at 
times they had their work cut out. It will be sufficient 
if I describe the best of several trial runs which I made 
with these trains. The load was light, approximately 
only 100 to 105 tons behind the tender. This, however, 
would be called “ten coaches” on the South of England 
lines. So quickly did the engine start from Victoria 
Station, Manchester, that Pendleton (2} miles) was 
passed in 2 min. 51 sec., or in 2 min. 28 sec. from the end 
of the Victoria platform. Ascending the subsequent 
grades of 1 in 92 and 1 in 94, which extend for a 
considerable distance, the speed kept up to 59 miles 
an hour, while up the subsequent ascent at 1 in 91 for 
about 4 miles the minimum was 61 miles an hour. The 
speed down hill and on the level was exceedingly high ; in 
fact I timed one quarter-mile in exactly 10 seconds, repre- 
senting 90 miles an hour. But although this time was 
most carefully taken by chronograph-stop, I cannot 
accept it implicitly,as I was unable to get the two 
adjacent quarter-miles. It is certain, however, from the 
time taken to cover a longer distance that this particular 
quarter-mile could not have occupied more than 10-2 
seconds,and I see no reason to doubt that it was done in the 
10seconds as recorded. Only in pursuance of my invariable 
rule never to give implicit credence to a short timing like 
that unless corroborated by the evidence of the adjacent 
quarter miles, I only note it subject to this qualification. 
Apart from this maximum, however, I may mention 
that a distance of 14 miles after Walkden was run in 
11 min. 14 sec. The inclusive time from Manchester to 
Liverpool was 40 min. 44 sec., but this included 
two dead stops, one lasting 2 min. 38 sec., the 
other briefer. So that the actual travelling time from 
start to stop was only 38 min. 6 sec., and allowing for 
the delay caused by two extra startings and stoppings, 
and also by an additional signal check, the net time very 
carefully computed is found to have been 33 min. 21 sec. 
J may add that the 35 miles 2 chains from Manchester to 
Sandhills only took 34 min. 38 sec. from start to stop, 
with an extra stop in the middle. This struck me as an 
excellent performance. Other runs were made in 39 min. 
27 sec. and 38 min. 40 sec. respectively. In one of these 
cases the same quarter-mile already mentiohed as having 
been apparently done in 10 seconds was covered in the 
still quicker time, according to my chronograph-stop, of 
9°8 seconds. This, were ittrustworthy, would indicate a 
speed of 91-8 miles an hour; but failing again to catch the 
adjacent posts, I can only mention it as an apparent and 
not authentic record. Nevertheless, the speed in each of 
these cases cannot have been less than 87 to 88 miles an 
hour, even if it did not reach the apparent records shown 
by the single observations. 

On the whole I think it may fairly be stated that 
material progress has been made by several English 
railways in the year 1902. 








LanD Grant RatLWay across CENTRAL AUSTRALIA.—There 
has been published by authority of the South Australian Govern- 
ment a lengthy report on the proposed line from Adelaide to Port 
Darwin, which has been compiled and edited by Mr. Simpson 
Newland, formerly treasurer of South Australia. The book ccn- 


tains, moreover, illustrations, maps, and a copy of the Act of Par- 
liament authorising the construction of the railway. 





BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES. 
No. V. 
CONTRACTS AND SPECIFICATIONS, 

Many leading railways have adopted a series of 
standard plans for H-beam spans, plate girders, and 
truss bridges of ordinary span. Such a practice is un- 
doubtedly of great economy for large railway systems 
having a great number of bridges. But while these 
standards are economical for the railways, they do not 
help the manufacturers much—-except where they do a 
very large amount of work for one railway, as no two 
railways adopt similar standards, while the so-called 
standard plans of many roads are subject to continual 
modification and revision. 
facturer has a good deal to say as to the designs for 
structures on swaller railways. Thus, in many cases he 
is asked to tender for certain bridges of given spans and 
general dimensions, the design being left to him, but 
subject to the approval of the railway company’s 
engineer. But at the very beginning of the design a 
difficulty presents itself. Nearly every road has a 
different standard system of live load, quality of steel, 
&e., and the design and strain sheet for a bridge on 
one railway will not be suitable or acceptable for a 
similar structure on another road, especially in view of 
the fact that most engineers have their own ideas and 
preferences, which must be considered in the design. 

One of the first difficulties which the manufacturer 
strikes, in endeavouring to standardise his work for the 
designing of railway bridges, is the great number and 
variety of specifications as used by various railway and 
bridge engineers. Of late years some progress has been 
made towards the adoption of uniform specifications both 
as to loading and material, but the differences which still 
exist require the manufacturer to conform to very 
different requirements for different railways. One bridge 
company may have 50 to 100 different specifications on 
file for as many railways. This is particularly the case 
with the larger lines, and, perhaps, the greatest step 
towards uniformity so far taken is that a number of the 
smaller roads have gradually—and without any idea of 
concerted action—adopted what are known as Cooper's 
specifications. These were drawn up some years 
ago by Mr. Theodore Cooper, M. Am. Soc. C.E.—an 
American consulting engineer who stands at the head 
of those engineers who have made bridge work a 
speciality. They were published in pamphlet form, and 
have had an enormous sale since their first publication, 
being revised from time to time as new editions are 
issued, so that they are always “ up to date” and appli- 
cable to existing conditions. There are two sets of these 
specifications—one for railway bridges and viaducts, and 
the other for highway and tramway bridges. 

Similer specifications have been prepared by other 
engineers, but none have. been accorded the popularity or 
extensive use which have been accorded to Cooper's 
specifications. The American Bridge Company has also 
a set of specifications, which were drawn up by its vice- 
president and chief engineer, Mr. C. C. Schneider, 
M. Am. Soc. C.E., who is another bridge engineer of wide 
reputation. This company’s specifications for highway 
bridges were published in Toe ENGINEER a few months 
ago. 
SThe reason for adopting the Cooper specifications has 
been that engineers and railway officers have realised the 
economy that may accrue from introducing uniformity or 
standardisation as much as possible in bridge design 
and construction. The great railway systems. can 
perhaps afford to adopt specifications containing the 
individual ideas of their engineers, but even on such lines 
there is a tendency to conform to the Cooper specifica- 
tions, with the exception of certain minor points. If one 
of the smaller roads should desire bridges built to its 
special specifications during a busy season, the builders 
would probably refuse to make a tender for the work. 
But if the bridge could be built under the same specifica- 
tions as a number of others, it would be much more 
easy to get them contracted for. The conditions in this 
respect are at present much the same as when the move- 
ment for standard rail sections was inaugurated. 
Different engineers had sections almost alike, but with 
sufficient variation to require special] rolls. This was 
partly because they did not know of each other’s sections, 
partly because each desired to impress his own indi- 
viduality upon his rails, partly because they failed to see 
that the differences were too slight to be of practical 
effect, and largely because they did not recognise the 
commercial importance ard economy of uniformity. At 
the present time, about 75 per cent. of the rail output is 
rolled to the form of sections recommended by the 
American Society of Civil Engineers. 

In the various bridge specifications to which the 
manufacturer is required to work, one of the most 
troublesome features is the lack of uniformity in live 
load prescribed, and one bridge company alone has a set 
of nearly 250 diagrams of engine loading. These specify 
not only exact wheel loads, but exact wheel spacings for 
certain classes of engines, regardless of the fact that the 
strength of bridges cannot be regulated to a few pounds, 


without the impossible work of planing or finishing the. 


members to an absurd nicety of thickness or size. In 
effect, therefore, this close calculation to make a design 
to fit a certain engine only made extra trouble for the 
designer or estimator, and had no real influence upon the 
strength of the bridge. There is fortunately now, how- 
ever, a tendency to abandon this useless refinement in 
engine loading, and to adopt the system used by Mr. 
Theodore Cooper in his specifications already mentioned. 
Here the spacings of the driving wheels are assumed to 
be constant for all types of engines, and the loads on the 
bogie and tender wheels are assumed to be proportional 
to the loads on the driving wheels. His specifications 
give five typical loadings. “It is believed that for 
Article IV, appearéd-February 6th. 


Nevertheless, the manu-, 





economical operation on railways with heavy traffic 
locomotives of the consolidation type—ten coupled with 
two-wheeled bogie—with 20,000 1b. to 25,0001b. on each 
driving wheel, will be required. The engine load is 
followed by a distributed train load, which is usually 
taken as 4000 Ib. to 5000 Ib. per lineal foot of track. [n 
certain cases the train loading is taken as high as 
6000 Ib. or 7000 lb., the latter being for structures where 
a large proportion of the traffic consists of trains of cars 
with full loads of 50 tons of coal or ore per car. 

Another difficulty, almost as great as that of the load. 
ing, is the variation in requirements as to the grade of 
steel. Committees of several engineering societies are 
now engaged in investigations and missionary work, 
whose object is to secure the adoption of some uniform 
specifications as to the quality of steel for bridges and 
similar structures. Much might be written on both of 
these subjects, but they are somewhat beyond the field 
of the present series of papers, and they have heen 
referred to at such length merely in order to explain the 
relations between bridge engineers and bridge builders in 
regard to both design and construction. 

To conclude this part of the subject, the following 
extract is given from the paper by Mr. Jacoby, read at 
the annual meeting of the American Association for the 
Advancement of Science in 1902 :— 

The form of loading for bridges almost universally specified by 
the railroads of the United States consists of two consolidation 
eight-coupled—-locomotives followed by a uniform train load, 
These loads are frequently chosen somewhat larger than those 
that are likely to be actually used for some years in advance; but 
sometimes the heaviest type of locomotive in use is adopted as the 
standard loading. Of e railroads whose lengths exceed 100 
miles, located in the United States, Canada and Mexico, only two 
outof 77 specified uniform train loads exceeding 4000 1b. per lineal 
foot of track in 1893 ; while in 1901 omy 13 out of 103 railroads 
specified similar loads less than 40001b. In 1893, 37 railroads 
specified loads of 3000 1b., and 29 of 4000 lb.; while in 1901, 4000 |b. 
was specified by 50, 45001b. by 14, and 50001b. by 17 railroads, 
The A asin uniform load rose from 4200 1b. in 1893 to 6600 |b, 
in 1901, 

In a similar manner in 1893 only one railroad in 75 specitied a 
load on each driving-wheel axle exceeding 40,000 lb.; while in 190] 
only 13 railroads out of 92 specified less than this load. In 1893 
only 21 of the 77 railroads specified similar loads exceeding 
30,6001lb. The maximum load on each driving-wheel axle rose 
fronx 44 000 1b. in 1893 to 60,000 Ib. in 1901. 

Experience having shown the great advantage of more uniformity 
in various details and standards relating to the manufacture of 
bridges, both in reducing the cost and the time required for the 
shop work, an effort was begun to secure more uniformity in the 
requirements for the production and tests of steel, which is 
the metal now exclusively employed in bridges. 

The thorough digest of these results of scientific research and 
practical tests, and the preparation and adoption of standard 
specifications for different classes of material, are confidently 
expected to eliminate many old requirements which are proved 
inefficient in securing the results for which they were originally 
intended, and to incorporate in the spevifications only the essential 
requirements by which the character of the product may be deter- 
mined with sufficient precision for its actual duty. 

With greater uniformity in the physical, chemical, and other 
requirements for steel, as determined by standard tests, the unit 
stresses to be prescribed for the design of bridges will naturally 
approach to a corresponding uniformity. To what extent thi: is 
desirable may be inferred from the fact that the application of 
several of the leading specifications to the design of a railroad 
bridge under a given live load yields results which may vary by an 
amount ranging from zero to 25 per cent. of the total weight. 

In the revision of specifications a decided tendency is observed to 
simplify the design by making an allowance for impact, vibration, 
&c., by adding certain percentages to the live load according to 
some well-defined system. It needs but relatively little experience 
in making comparative designs of bridges under the same loading 
to show the advantage of this method over that in which the 
allowance is made in the unit stresses according to any of the 
systems usually adopted in such a case. Not only are the necessary 
computations greatly a but the same degree of security is 
obtained in every detail of the connections as in the principal 
members which compose the structure. 








MOTOR CAR DEVELOPMENTS IN FRANCE. 
No. V. 


ANoTHER thing necessary to the proper utilisation of 
alcohol is a suitable carburetter. Most of the positive 
carburetters give good results, but it is essential that the 
gas should be warmed before entering the cylinder. It 
is very difficult to start a motor with alcohol when cold, 
and the usual practice is to have a small petrol tank, so 
as to start the engine with this spirit, and, after running 
a few minutes, change on to alcohol. The French have 
given less attention to alcohol carburetters than the 
Germans, who, however, have only had occasion to adapt 
them to industrial engines such as the Marienfeld, Diirr, 
Keerting, and Altmann, but where satisfactory results are 
obtained in the French trials a good deal of the merit 
must be attributed to the carburetter. This is the case 
with the Brouhot engine, which showed remarkable 
economy in the Minister of Agriculture’s tests, the con- 
sumption of a 16} horse-power motor under full load 
being 233 grammes of 50 per cent. alcohol per horse- 
power per hour at from 198 to 208 revolutions a minute, 
and 340 grammes of pure alcohol at 183 revolutions. All 
the trials, in fact, show that the piston speed is lower with 
alcohol than with petrol, on account no doubt of the 
conversion of water into steam, and alcohol is un- 
doubtedly superior to petrol when running at low speed. 
The Brouhot carburetter has a constant level chamber 
and a distributing chamber, at the lower end of which is 
a valve that is opened when struck by the exhaust valve 
stem. The exact quantity of alechol necessary for a 
charge is thus drawn into the mixing chamber, and the 
gas passes around a tube heated by the exhaust and 
enters the cylinder at a high temperature. In automobile 
motors, however, the temperature should not be too high, 
as this would result in a complete evaporation of the 
water, and the cylinder charge would thus be reduced. 
The Brouhot carburetter, though remarkably efficient in 
industrial motors, scarcely seems satisfactory for motor 
vehicles, and in fact the solution of the alcohol problem 
depends very largely upon the designing of carburetters 


Article IV, appeared February'18th. 
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\s we have seen, the most salient result of recent 
investigations is that the alcohol motor has special 
characteristics of its own which make it doubtful whether 
it can develop on parallel lines with the petrol engine. 
Its smooth and slower running gives it some of the 
qualities of the expansion engine as opposed to the rapid 
combustion of the explosion motor, and it is difficult to 
see how the two can be reconciled. It is true that 
enyines can be made to run equally well with petrol as 
with alcohol, but they can scarcely give the highest 
efliciency of each, This is particularly the case 
with pure alcohol, which must be burned in special 
es, while the carburetted product more nearly 
approaches to petrol in its action, though the two 
are still sufficiently distinct to raise the question 
whether makers will be able to effect a compromise 
in the designing of their motors so as to secure a high 
efliciency with both fuels. So far as makers and users 
are concerned, it matters little to them whether they 
use alcohol or petrol. They will naturally buy the 
cheapest fuel, and so long as petrol is more economical 
they will continue to employ it until such time as the 
State is able to reduce the price to such an extent as to 
render alcohol almost indispensable. Several makers 
certainly claim that their motors will use both fuels with 
equal economy, but only in one or two cases has this 
claim been borne out in the trials. If alcoho] should be 
considerably cheapened, it is probable that manufacturers 
will have to greatly modify the designs of their engines. 
They can scarcely afford to abandon petrol altogether in 
the event of alcohol becoming more economical through 
the suppression of excise duties or by other means, 
since under certain conditions the automobilist will 
find it convenient to change on to petrol, and in some 
countries petrol must always be cheaper than alcohol. 
What will be the development of the alcohol question it 
is impossible to foresee, but it seems likely that the 
solution of the alcohol problem will be accompanied by 
further modifications in the petro] engine in the way, 
perhaps, of water injection, so that the two spirits will 
work under identically the same conditions. For indus- 
trial vehicles it would seem as if alcohol has a much 
wider scope, since they may be largely used in districts 
which produce this spirit; but, apart from the lighter 
types of vehicles, the French have, with only a few 
exceptions, made little progress in the building of freight 
cars. They have come to the conclusion that vehicles 
propelled by internal combustion engines cannot be 
economical unless they carry loads of 5 tons with 
a maximum tare of 4 tons, and such traffic is imprac- 
ticable unless improvements are carried out in the 
roads, which are for the most part too narrow for more 
than one of these big wagons to pass. If the fuel 
could be considerably cheapened it would be possible 
to economically transport loads having a lower ratio to 
the tare, and thus the difficulties would be at once over- 
come; but in France it is open to question whether the 
State will ever be in a position to sacrifice its revenue 
from alcohol to the extent of allowing the spirit to be sold 
at such a low figure. In some other countries where 
the motor wagon has a specially wide field of utility, 
such as the Congo Free State and parts of South 
America, alcohol is merely a cheap by-product, and if 
the vehicles are reliable there is no question as to their 
economy. The Congo Free State Government is laying 
out sale for motor wagon transport, and is erecting a 
number of distilleries along the routes for the produc- 
tion of alcohol to be used as fuel. In countries like 
India the employment of petrol offers serious inconveni- 
ences, and alcohol is the only safe spirit that can be 
used. All the agricultural countries are looking carefully 
into the utilisation of alcohol, not only France and Ger- 
many, but also Italy, Spain, and Portugal; and in Peru 
an exhibition and trials are being organised on the lines 
of those held in Paris last year. Apart from the effect 
this new outlet for alcohol is expected to have upon the 
agricultural industry, the matter has been given further 
prominence by the situation of the petroleum industry. 
It is stated on the other side of the Atlantic that the oil 
“trust” is already considering whether it may not be 
advisable to restrict the production of petroleum spirit 
owing to the fact that the profits upon rectified petro- 
leum are largely swallowed up by the heavy depreciation 
of the by-products on account of the huge accumulation 
of stocks. However this may be, there is still some 
doubt as to whether the supply of rectified petroleum 
will keep pace sufficiently with the growing demands of 
spirit motors to prevent an increase of price, and it is 
partly upon this contingency that the alcoholists 
basé their hopes in the future of the agricultural 
spirit. Unfortunately for those who expect the in- 
ternal combustion engine to bring about a revival in the 
agricultural industry, the matter has taken another turn 
by the synthetical production of alcohol which now 
seems on the point of being carried out on an industrial 
scale. It is claimed that chemically pure alcohol can 
be produced by synthesis at considerably lower cost 
than is possible from the distillation of beet or other 
produce, and thus it is feared that the movement in 
favour of alcohol will result in the complete discom- 
fiture of agriculturists by depriving them of the existing 
outlets for their spirit. Seeing the vast interests 
involved, the vatural consequence of this state of things 
would have been a strong agitation in favour of repres- 
sive laws against synthetical alcohol, and itis in the 
hope of forestalling any such agitation that the com- 
panies being formed in France for producing alcohol in 
conjunction with the acetylene manufacturers, are 
holding out a promise that they will take a certain 
minimum quantity of agricultural spirit to mix with 
their own alcohol, so that the agriculturists will always 
be assured of selling their spirit at a profitable figure. 
It is, however, as yet by no means proved that alcohol 
can be produced by synthesis on a commercial scale at 
such an extremely low price as is represented by ex- 
perimenters. Nevertheless, this phase of the question 
Opens up vast possibilities, and if only half of the 
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promises now being held out by chemists are realised, 
the competition between petrol and alcohol must cer- 
tainly terminate in favour-of the latter spirit. For the 
moment it is by no means certain that the new alcohol 
can be produced on a commercial scale with the success 
anticipated ; but whether it can or not, there is no doubt 
that the employment of alcohol as a fuel must have an 
important influence upon the designing of internal com- 
bustion engines in countries where the conditions are 
specially favourable to the agricultural spirit. 








THE AMERICAN INTERNATIONAL EXHIBI- 
TION OF 1904. 
(By our Special Commissioner.) 
No. Il. 


Tue area of the Exhibition at St. Louis will be about 
1200 acres. The central portion, or ‘‘main picture ”’ as it 
is termed, comprises the cascades, cascade gardens, ten of 
the main buildings, about two miles of waterway— 
including the basin, lagoon and canals—and about five 
miles of streets and avenues. In the avenues large 
trees have been transplanted to furnish a shade to the 
walks, The concave hillside forming the background will 
be 1600ft. across, and the cascades will be of imposing 
size and volume, flowing at the rate of 80,000 gallons per 
minute. These will be supplemented by numerous jets 
and fountains. The grand basin, of semicircular shape, 
will be 600ft. in diameter. The main cascade has a 
discharge of 45,000 gallons per minute from a 30in. pipe, 
and has fourteen falls. The first two are of 25ft. and 20ft. 
and the others of 4ft. to 8ft. At the first fal] the water 
is 1lin. deep over a ledge or rim 40ft. long; at the last 
fall the depth is 3in. over a rim 140ft. long. The two side 
cascades flow from 12in. pipes, discharging 18,000 gallons 
per minute each. These have twelve separate falls, nine 
of 3ft., and the others of 12ft., 15ft., fier § 22ft. 

Each of the main buildings has been designed by a 
separate architect, or firm of architects, working to a 
given ground plan, height of eaves line, &c., as governed 
by the main plan. These architects form an architectural 
board, but they have nothing to do with the structural 
design or with the construction work. These architects 
are scattered all over the country, and as it would be 
difficult to get them together to discuss minor matters, a 
“‘ Department of Design” was organised, at the head of 
which is the Chief of Design. 

The chairman of the Board of Architects is Mr. Isaac 
L. Taylor, and as he is also Director of Works, he has 
but little time for purely architectural study. To him 
and Mr. E. L. Masqueray, Chief of Design, is left the 
work of elaborating and perfecting the plans, and of study- 
ing and deciding the innumerable matters of detail which 
are simply mentioned at meetings of the Board of 
Architects. The Chief of Design is, under the Director 
of Works, the representative of the architects, and 
is entrusted with studying and working out details 
which at foreign expositions—where distances are not so 
great—are attended to by the architects themselves in 
conference. This Department of Design, therefore, has 
to provide for the decoration of the grounds with monu- 
mental and landscape effects ; the setting or surroundings 
of the buildings, so as to enhance the architectural design ; 
the treatment of the lagoons, entrances, bridges, pavilions, 
and various auxiliary buildings and decorative structures. 
The department is in close relation with the architectural, 
sculpture, and landscape departments. There will be 
twelve bridges over the lagoons ; the two connecting the 
main entrances of the Electricity and Varied Industries 
buildings, and those of the Manufactures and Education 
buildings, will be 80ft. wide. The others will be 50ft. wide, 
and all will be about 200ft. long. To this department has 
also been allotted the design of four large buildings: Agri- 
culture, 500ft. by 1200ft.; Transportation, 525ft. by 
1300ft.; Horticulture, 400ft. by 800ft.; and Forestry, 
Fish and Game, 400ft. by 600ft. 

The sculptural work around the buildings, on the ter- 
races, along the roadways and lagoons, and throughout 
the grounds, will be largely emblematical. Thus there 
will be statues of noted Indian chiefs, and groups repre- 
senting Indian life and customs ; the hunters and trappers; 
the discoverers and explorers, famous inventors and 
men of science, kc. The Emperor Napoleon and Presi- 
dent Jefferson—between whom the “ purchase ” treaty 
was negotiated— will also be represented, and there 
will be numerous heroic groups, and figures of native 
animals. In the Terrace of States, above the cascades, 
will be fourteen allegorical statues symbolic of the four- 
teen States which now cover the territory of the 
“purchase.” All this statuary will be modelled in con- 
venient size and then enlarged, the actual figures and 
groups being composed of “ staff,” which is a mixture of 
plaster of Paris with hemp, moss, &c. This will be the 
same process as was used for the beautiful and striking 
statuary at the International Exhibitions at Chicago in 
1893 and at Buffalo in 1901. 

The buildings are of comparatively little interest from 
a structural point of view. At Chicago the main buildings 
were of steel, and the great trusses, arches, and general 
framework were among the specially notable features of 
the Exhibition. At St. Louis all the buildings will be of 
wood, and in one respect this was a fortunate decision. 
In view of the present congested condition of the steel 
industry it is safe to say that the Exhibition would have 
been delayed a year or more had steel mills and steel 
works to be reckoned with for material and erection. 
The foundations are timber piers and footings, supple- 
mented by piling in soft ground. The main framing, 
columns, girders, roof trusses, &c., are all built up of 
wood, but iron rods are used as tension members in the 
trusses. A forest of main uprights, longitudinals and 
furring between the uprights, forms the basis for 
the wood or metal lathing which receives the plaster 
coating for the walls. All decorative work is of “ staff,” 
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and acres of finished work of this kind are now stacked 
ready for use, being attached in place by screws. The 
finished work will be painted as soon as erected, and 
again just before the opening of the Exhibition. The 
buildings have a uniform height of 65ft. to the eaves line, 
— roa colour scheme adopted is cream white or ivory 
white. 

The water supply for fire and domestic purposes will 
be taken from the city mains, but the fire service will 
be reinforced by a lake of 6,000,000 gallons capacity at 
the west side. Separate systems of sewerage and storm- 
water drainage have been laid, the former discharging 
into the city sewers and the latter into the Des Peres 
River. There are also water pipes, gas mains, and 
electrical subways and conduits. In connection with 
all this construction, the extent and importance of which 
will be little realised by those who see the completed 
Exhibition, I give the following extracts from a paper 
prepared by Mr. Richard H. Phillips, chief civil engineer 
of the Louisiana Purchase Exhibition :— 

“ Since the driving of the first stake on September 3rd, 
1901, many changes have been wrought in the topo- 
graphy of Forest Park. Upwards of 1,500,000 cubic yards 
of earth have been moved, not including the excavations 
for sewers, drains, water pipes, electric conduits, or the 
foundation piers of buildings... After the site had been 
selected and the general scheme decided upon, the first 
problem was to dispose of the river Des Peres, which 
wound its way over the ground needed for the main 
buildings. The total length of the river through the site 
was 8800 lineal feet; this was reduced to 4650ft. by 
building a direct underground channel.” 

“In order to determine the size of the channel which 
could safely carry the river’s floods, accurate surveys 
were made to ascertain the area drained, the average 
slope of this area, and the slope of the channel. These 
data, with the records of high water and of maximum 
rainfall, determined the size and capacity of the channel. 
Two barrel drains, passing west and north-west through 
the ‘ Wilderness,’ were also laid out and constructed. The 
ground thus drained was then graded and put in shape 
for building and landscape work.” 

“Allthe sewers centre at the pumping station, from 
which, by means of electrically-driven centrifugal pumps, 
the sewage is forced to the city sewers. Connections are 
also made between the sewers and the underground 
storm-water conduits, so that during dry weather the 
contaminated flow in the conduits is intercepted, and 
passes into the sewers. On the extreme north side of 
the grounds is a large automatic flush tank, periodically 
discharging a large volume of fresh water to flush out 
the sewers.”’ 

“ When it is remembered that every drain, water main, 
gutter, conduit, road, railroad, tree, terrace, &c., and the 
floor of every building had to be accurately located, both 
as to alignment and elevation, an estimate can be made 
of the immense amount of instrument work that had to 
be done. Each grade had to be adjusted, and each of 
the myriads of lines of trees, gas pipes, water pipes, 
sewers, and electric conduits, the lagoons, roof drains, 
surface drains, foundations for buildings, the fountains. 
flower beds, walks, and various accessories had to be run 
so that all the work would fit properly in place without 
interfering with other work.” 

** About eight miles of railway for use in construction 
and in the installation of exhibits have already been built 
in Forest Park, and half a mile of this is on timber trestle 
work, some of which is 40ft. high. The lagoons provide 
a circuit of 7100ft. over the shortest course. Their total 
area is 750,000 square feet, or about 17 acres ; and they 
contain about 19,000,000 gallons of water.” 

‘“‘ The east end of Forest Park, outside of the Exhibition 
boundary, has had some changes made. The cld wooden 
bridge near the Clayton-road has been replaced by a steel 
arch bridge ; and a concrete arch bridge—reinforced by 
steel bars—has been built to carry the Grand Drive over 
the River des Peres. The river channel has also been 
straightened and cleaned outthrough this part of the park, 
so as to give free flow for water passing down its channel 
through the Exhibition. A steel and wooden bridge with 
a clear channel span of 60ft. has also been built near the 
park stables, to carry the heavy steam rollers used in the 
park. All these improvements have been made without 
expense to the city. The pipes, sewers, roads, &c., 
will to some extent be utilised by the city after the Exhi- 
bition, and in all construction work the Director of Works 
and his engineers have kept in mind the restoration of 
the park to the people of St. Louis in an improved con- 
dition.” 

Plans have been perfected for an ‘ intramural ” 
railway for the convenience of visitors to the Exhibition. 
At Chicago, owing to the desire to avoid obstruction of 
the lake view, and the impracticality of putting the line 
underground for so long a distance, the railway was not 
as convenient as it might have been. At St. Louis an 
electric railway will be laid out in loops to serve the 
buildings and other centres of attraction, as well as the 
outlying portions of the park, where people will be glad to 
rest quietly under the shade of the trees. Through the 
main group of buildings this line will be on an elevated 
structure or viaduct, but the rest of its length will be 
mainly on the surface. 

Great stress is laid upon the decorative lighting of the 
Exhibition. This will include the outlining of the buildings 
and their architectural features by electric lights, and also 
the lighting of large surfaces. Beneath the cascades 
will be a special plant for projecting lights of various 
colours from behind the falling sheets of water. The 
Exhibition management has provided facilities for supply- 
ing an immense amount of electrical energy, part of 
which will be generated on the ground and the remainder 
supplied from a large new power plant, built by one 
of the electrical companies of St. Louis. The electrical 
energy will, of course, be used for other purposes than 
lighting. It includes service for every kind of commer- 
cial electrical work, for charging batteries, running direct- 
current and alternating-current motors, and lighting 
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series alternating and direct current lamps, and multiple 
alternating and direct-current lamps. This latter service 
presents a variety of alternating-current voltages and 
frequencies, as well as of direct-current voltages. 

As other forms of energy are convertible to electrical 
energy, it is desired to permit as great a variety of pro- 
cesses and operations among the exhibits as possible. 
Provision has been made for steam, gas, and compressed 
air service in sufficient quantity to permit the greatest 
possible display of machinery in motion. For the boiler 
equipment of the power plant it was at first proposed to 
use oil fuel, but the difficulty of ensuring a constant 
supply of the large quantity required, at such a distance 
from the point of production, led to the abandon- 
ment of this plan. It is now intended to use coal, 
but Mr. Rustin, the chief electrical and mechanical 
engineer, is confident that no “smoke nuisance ”’ need 
be apprehended, owing to the use of perfect combustion 
devices, the selection of which has not yet been con- 
cluded. A large portion of the power plant will be 
supplied by the exhibitors, including boilers, engines, and 
electrical generators and apparatus. The generating 
capacity to be used for power and illumination will be 
about 25,000 kilowatts, of which 16,000 kilowatts will be 
for the latter purpose. 








TESTS OF A STEAM ENGINE. 


Iy our issue of the 11th January, 1901, we illustrated and de- 
scribed the engine which the firm of Van den Kerchove, of 
Ghent, exhibited at the Paris Exhibition in 1900. Quite 
recently a series of interesting trials have been carried out 
with an engine made by the same firm, exactly similar in 
construction to that exhibited at Paris, and differing only in 
size. These tests have been carried out under the direction 
of Professor Schréter, of Munich. The engine was of the 
horizontal tandem compound type, and it is ordinarily 
employed for driving a continuous-current dynamo supplying 
power and light to Messrs. Van den Kerchove’s works. 
Some excellent results have been arrived at, and we feel sure 
that an abstract of Professor Schréter’s report to the makers 
will be of interest to our readers. 

The leading dimensions of the engine are :—High-pressure 
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Curve with Saturated Steam Tests I toW. 
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Diagram No. I. 


cylinder, 325 mm., say 12-795in.; low-pressure cylinder, 
560 mm., say 22°047in.; stroke, 850 mm., say 33°464in. The 
proportion of the cylinders is 1 to 3, and the normal revolu- 
tions per minute 127. The engine is so designed that the 
low-pressure cylinder is bolted direct to the frame, whilst the 
high-pressure cylinder is attached behind the low-pressure 
cylinder by means of an intermediate stay. Both the 
cylinders, as well as their covers, are steam-jacketed. Live 
steam is supplied to the jacket of the high-pressure cylinder, 
and that of the low-pressure cylinder serves as a receiver, the 
steam circulating through the jackets before passing through 
the ports. The distribution of the steam in both cylinders 
takes place through four equilibrium piston valves placed in 
the cylinder ends. These valves move vertically. Each of 
the main pistons has two rings. Bolted direct to the crank 
shaft outside the fly-wheel is the armature of a continuous- 
current dynamo, which was working during the trial on 
to liquid resistances. 

The valve gear shaft is placed horizontally, with its axis 


Details of Test of Van den Kerchove 250 horse-power Compound Engine. 


Number of trial... .. .. .. «. I, If. 


the purposes of the trial, however, the air pump was put out 
of gear, and the exhaust led to a separate condenser put up for 
the occasion. 

The primary object of the trials was to make a large number 
of observations with the greatest possible accuracy under 
loads varying from nothing to the maximum, for the purpose 
of noting, first, the behaviour of the engine with saturated 
steam and with steam suverheated to 300 deg. with different 
amounts of expansion ; and, secondly, to see how progressive 
superheating with a constant cut-off influenced the con- 
sumption of steam. 

A horizontal surface condenser 3°57 m. long and 1:24 m. 
in diameter was made use of. It contained 18S square 
metres of cooling surface. There were 1000 fin. brass tubes 
3 m. long. Before the trial care was taken to see that 
the condenser and the various pipes were perfectly water- 
tight. The two pumps were worked by gearing; one 
circulated water from a neighbouring canal, while the other 
delivered the condensed water into a wrought iron tank of 
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6 cubic metres capacity, placed on a earefully-controlled 
weighbridge. The measurements were taken by two 
experimenters, who noted, by meansof two chronographs, the 
time taken to condense 50, 100, 200 kilos. of steam and so on. 
To obtain a mean of a sufficient number of observations each 
trial lasted about one hour, and in passing from one degree 
of cut-off to another the next reading was not taken until 
everything was again in working order. During each trial a 
graduated vessel was employed to measure the discharge 
from the drains of both steam jackets after it had passed 
through the steam traps and coolers. ‘ : 

A separately heated ‘‘ Maiche ’’ superheater, entirely inde- 
pendent of the boiler, was employed. It had 16} square 
metres of heating surface, the grate area being ‘45 square 
metre. With this independent superheater a number of 
results were obtained which would have been impossible had 
the superheater been in the boiler flues. Thus all degrees of 
expansion in the high-pressure cylinder could be obtained 
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with the same temperature of steam, and very wide changes 
of temperature could be given with the superheater with a 
constant cut-off in the cylinder. The steam used was 
generated in a 180 square metre de Naeyer multitubular 
boiler having a grate area of 3°57 square metres and having 
120 5in. tubes 4 m. long. 

The trials were divided into sixteen separate tests. The first 
six of these were with saturated steam, and with varying 
loads as follows :— 

ee 
Ampéres at 110 
wees <-->. 3 


IIL. VI. 

. 1500 .. 1200 .. 900 .. 600 .. Unleaded, 
The next five were with steam superheated to 300 deg., 

and with varying loads, thus :— 


Tast:No, 3.) 55 ‘ee a. oe WER VEEL 
Amperes at 110 volts.. .. 17:0 .. 1500 .. 1200... 


Il. IV, ¥. 


IX. X. XI. 
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| tions ofthe dimensions of the engine due to temperature, and 


care taken in calculating the springs of the indicators, which 
were borrowed for the occasion from the engine laboratory of 
the Munich University. As bearing witness to the accurac 

of the various trials, Professor Schriter calls attention to thy 


' fact that trial No. XV., which lasted 54 hours, gave, at the 


same superheat and at the same power, exactly the samo 
result as trial No. IX., which lasted only fifty minutes 
Further, it is pointed out that the regular form of the curves 
is another proof of the exactitude of the results. 

While taking all ordinary precautions, and without any 
leakage being apparent, there was a difference between tho 
amount of feed-waterand the condensed steam of 6-6 per cent 
Iu order to diminish this considerable discrepancy, says tho 
Professor, Messrs. Van den Kerchove examined everything 
more closely, and made newcomparative measurements, with 
the result that by overhauling the bottom water-gauge fitting 
on the boiler, which was out of order, the difference fell at 
once to 3 per cent. By continued trials, and by carefully inves. 
tigating all possible causes of leakage—the tests being made in 
the presence of M. Vincotte, Director of the Belgian Associa- 
tion for the Inspection of Boilers—a difference of 1} per cent, 
was finally obtained. This does not appear to be susceptible 
of reduction. 








A LARGE TURRET LATHE. 


Tue lathe illustrated on page 193 is, we believe, the largest 
of its kind in existence. It takes a stock bar of no less than 
5in. diameter ; this, we believe, is fin., if not gin. greater than 
can be taken by any other lathe of a similar type yet con. 
structed. Our engraving gives a very good idea of the size 
and massiveness of the machine, but in an early issue we 
shall put before our readers drawings of the fast headstock 
and saddle, from which they will be able to arrive at stil] 
clearer notions of its proportions. In the present connection 
we must state that the machine is shown as it stood in the 
makers’ works. When erected on its proper foundations, the 
deep channel or tray which forms the base is sunk several 
inches into the floor. 

Whilst it will be more convenient to reserve a detailed 
description of this fine tool till we publish the drawings, a 
few particulars may be found useful at the moment. The 
lathe, then, has been designed primarily for marine engine 
works—Sir Christopher Furness, Withy and Co. have the 
first one made—and is intended for turning out bolts for 
connecting-rods, propeller shaft couplings, swivel pins for 
steering gear, and other comparatively straightforward work, 
which it has been found by experience is more economically 
turned out of a stock bar than from a forging. Of course, 
the lathe can be, and is, also used for chuck work on forgings. 
The hole through the spindle is large enough to allow a Sin. 
rolled bar to pass easily. The front bearing is 8}in. dia- 
meter, and the back 7}in. diameter, the difference being 
made to accommodate the thrust collars. Both bearings are 
parallel, and have hard gun-metal liners. The spindle is 
driven either direct or through back gears having ratios of 
8 toland 244 to1. There are three steps on the cone, 18in., 
2lin., and 24in. diameter, and the belt is 5in. wide. There 
are two speeds on the countershaft, so that a total range of 
eighteen speeds is available, and of these six are changed by 
friction gearing. Both back and front ends of the spindle are 
provided with chucks, the former simply steadying the bar, 
whilst the latter, which has four jaws, grips the work. 

The bed is a strong ribbed casting, 13ft. 6in. long, cast in 
one piece with the headstoek. It has flat shears with square 
edges, 26in. wide over all. The casting of the headstock and 
bed in one piece is an excellent arrangement, which we are 
glad to note is being increasingly adopted. If for no other 
reason, it would justify its existence by absolutely prevent 
ing the sinful practice of moving the headstock sideways 
to do taper work. We need scarcely say that in large lathes 
the rigidity of the arrangement is the main consideration. 

Of the turret we shall have more to say hereafter. It has 
independent screw-cutting and traversing feeds. The former 
is efiected by a set of standard leading screws; the latter by 
a central shaft driving a cross shaft with steel pinions gear 
ing with two steel racks, one on each side of the machine. 
The tendency to twist and bind which is present when the 
traverse is effected by a one-sided drive is thus entirely 
obviated. There is also a quick-power traverse. The feeds 
for the turret are twelve in number, ranging from 10 to 216 
turns per lin. of traverse. 

In conclusion of the present notice, we may state that the 
weight of the lathe complete is 12 tons, and the floor space 
occupied is about 16ft. by 5ft. 








COMPLIMENTARY DINNER TO Sirk WILLIAM WHuHiTE, K.C.B., 
F.R.S.—A complimentary dinner to Sir William White, K.C.B., 
F.R.S., the late Chief Constructor and Assistant Controller of the 
Navy, is being organised by his professional brethren, and will be 
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Load in indicated horse-power. . --| 312-17 273-02 


Length of trial, minutes 60-16 61-04 


Total steam condensed in H.P. and L.P. jackets, kg.) 206-5 184-7 


Consumption of steam per hour, kg: 1902-0 1560-8 


Consumption of steam per hour per I.H.P., kg. 6-09 


Temperature of steam at introduction, deg. Cent. .. 180-7 


Temperature of condensed steam, deg. Cent. 53 31-6 
Equivalent consumption of siturated steam per hour 
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parallel to the centre line of the cylinders, its bearings being 
provided with ring lubrication. There are four excentrics, and 
each moves one admission valve with its corresponding 
exhaust valve. The trip of the admission valve is worked by 


& roller under the influence of a lightly-weighted governor, to | 


which is connected a simple device for cutting off the steam 


in case the governor strap should break. The admission | 


valves are closed by springs, the shock being taken up by air 
dashpots. There are, of course, no valve seats, the con- 
api ag of the valves being exactly as shown on page 44, 
vol. xci. 

For ordinary working the condenser is placed underneath 
the engine, the air pump being worked from the crank pin. This 
was the condition in which the engine was working a few days 
ago, when we had the opportunity of seeing it running. For 


219-03 167-65 116-77 21-50 314-22 268 «84 220-24 


48-15 59-69 50-82 
32-0 


1527-3 


50-34 53-23 


57-54 


154-9 9-2 19-2 43-6 37-5 


1197-7 523-6 131-9 1249-3 _ 


5-87 6-13 4-86 4-65 4:46 


305-8 
26-9 


178-9 299-6 


30-9 
5-28 


23-8 


empty. 


Running 


5-07 


The remaining five were at constant power, and with pro- 
gressive superheating :— 
Tet No... ss. “RIL KE XV. XVI. 
Ampéres at 110 volts... .. 1200 .. 1200 .. 1200 .. 1200 .. 1200 
The results obtained are set out in the accompanying table | 
and diagrams. It will be observed that when using saturated | 
steam the consumption of water at the most economical cut- | 
off was 5°28 kilos., say 11°64 lb., per horse-power per | 
hour, while with a superheat of 300 deg. the consumption | 
was 4.31 kilos., say 9°5 lb., and with a superheat of | 
350 deg., 4°02 kilos., say 8°86 lb. ‘‘These figures,”’ 
remarks Professor Schréter, ‘‘ have not been obtained up to 
the present, tomy knowledge, with any engine of the same | 
size.’’ The rated output is 250 brake horse-power. 
It should be added that account was taken of the varia- 


222.87 
78-70 


167-65 
66 
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5-25 
204-3 
25-6 


| 304-6 
24-4 


4-70 | 5-34 


held, by kind permission of the wardens of the Worshipful Com- 
ny of Goldsmiths, at the Goldsmiths’ Hall, on Thursday, 
arch 26th. A large and representative committee has been 
formed, among whom are:—Mr. Hawkshaw, President of the 


| Institution of Civil Engineers; Mr. Haw, President of the Insti- 


tution of Mechanical Engineers ; the Earl of Glasgow, President 
of the Institution of Naval Architects ; Mr. Whitwell, President 
of the Iron and Steel Institute ; Mr. Swinburne, President of the 
Institution of Electrical Engineers ; the Earl of N orthbrook, Lord 
Kelvin, Lord Brassey, Lord George Hamilton, Sir Frederick Bram- 
well, Bart.; Sir Bernard Samuelson, Bart.; Sir James Kitson, 
Bart.; Sir Lowthian Bell, Bart.; Sir Edward Carbutt, Bart. 
Admiral Sir John Hay, Sir John Wolfe Barry, Sir William Preece, 
Sir Benjamin Baker, Sir Nathaniel Barnaby, Sir George Bruce 
Sir John Durston, and Sir J. I. Thornycroft. Sir Frederick Bram 
well, Bart., is the hon. treasurer, and Mr. Leslie S. Robertson 
M. Inst. C.E., 28, Victoria-street, Westminster, the hon. sec, 
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RAILWAY MATTERS. 


Tue Chicago and North-Western is the only double- 
track railway between Chicago and the Missouri River. 


EstmatTes made by railroad commissions show that 
about 6000 miles of new steam railway were built in the United 
States from January Ist, 1902, to December 31st, 1902. These 
figures are exclusive of sidings and rebuilt mileage. 


Ir is reported that the ag ngs Silesian Railway Material 
Company, of Friedenshiitte, has secured a contract from the 
Prussian State railway authorities for the supply of 3223 steel 
tires at 210s. per ton, and 112 wagon axles at 430s. per ton. 


THE mileage of trains on the Midland Railway for the 
last half year was :—Passenger trains, 10,946,493 miles ; goods and 
mineral trains, 13,579,563 miles. The total, 24,525,563 miles, shows 
a decrease of 425,514 when compared with the corresponding period 
of the previous year, 


Ir is stated that while some experiments were recently 
being carried out with an engine on the Prussian State Railways, 
fitted with an apparatus for superheated steam, there was a serious 
accident. The fire door was blown open, with the result that the 
fireman was killed and two others injured. 


THE stock of locomotives on the Egyptian State Rail- 
ways now numbers 413, with an additional 25 on order. The exist- 
ing stock consists of 241 six wheels coupled, 96 four wheels coupled, 
30single-wheel tender engines, and 46 tank engines. During the years 
1900 and 1901 no less than 54 locomotives were consigned to the 
serap heap, and were replaced by modern ones. 


Locomotive engineers on the Chicago, Rock Island 
and Pacific Railroad say that the alkaline water of the south- 
west is ‘‘killing” scores of the engines used on this system. 
Sixty locomotives sent out for service on the El Paso division a 
few months ago have been practically put out of service owing to 
the damage done to the boilers by the alkaline water. 


Tue Sykes electric block interlocking system has been 
adopted by the Bombay, Baroda, and Central India Railway for 
its ae at Bombay. This is the first case of the use of any 
electric interlocking system on Indian railways. A further 
installation of the system is being erected at the other extremity 
of the Central India Railway at Delhi, and is now almost ready for 
operation. 


In an endeavour to break the blocking of the goods 
traffic, which has of late become very serious, the Peansylvania 
Railway has decided to temporarily withdraw its 20-hour special 
between New York and Chicago. As this special has the right-of- 
way over everything else, freight trains have frequently been held 
on sidings for hours to let it pass. The company may discontinue 
some other of its fast trains until the freight traffic is restored to a 
normal basis. 


THE heavy traffic on the Lancashire and Yorkshire 
company’s system showed a decided expansion during the last 
half-year, the merchandise yielding £19,145, live stock £2299, and 
minerals £26,002 more than in the corresponding 1901 period. 
Parcels, &c., also improved by £3947 for the half-year. There was 
a decrease of 719, third-class and of 4226 first-class passengers, 
but an increase of 185,327 in numbers and of £10,577 in receipts 
of the second-class, 


Aw exceptionally fast railway run was made on the New 
York Central and Hudson River Railroad on January 29th. The 
Empire State express covered the distance between Palmyra and 
Macedon, N.Y., 7-29 miles, in four minutes. This corresponds to 
a speed of about 109 miles per hour. This performance was made 
in the course of an unusually fast trip, the distance between Albany 
and Buffalo, 302 miles, being covered in 295 minutes, which repre- 
sents an average speed for the whole trip of nearly 62 miles per 
hour. 


THE British Consul at Venice, in a report just issued, 
writes as follows:—‘‘I wish to draw the attention of British 
manufacturers of locomotives to the fact that, about the middle 
of last year two steam locomotives of a new type passed through 
this district, and were stated to have been sent to Florence to be 
tested there, and to be adopted for railway traction if approved, 
They were made in Berlin, and their drawing power was said to be 
about 400 tons, travelling at the rate of about 100 kiloms.— 
62 English miles—per hour.” 


A NOTABLE addition to the great railway bridges of the 
world has been made in the viaduct over the gorge of the Viaur 
river, one of the higher tributaries of the Garonne, on the Carmaux 
and Rodez line, lately opened for traffic. The total length of 1510ft., 
including two masonry approaches each of 82ft., two cantilever 
side spans, and a central arched span. The crown of the arch, of 
722ft. span, is 377ft. above the river level. The roadway is carried 
over the tops of the girders. We propose illustrating and describ- 
ing this bridge in a future issue. 


Ay electric mountain railway is under construction in 
the Tyrol district of Switzerland. It is two miles long, but it is 
said to be the steepest line in the world, reaching to the summit of 
the Col de Mendel at a height of 2550ft. from the village of Kaltern. 
The maximum grade is 64 in 100, surpassing that of the Stanser- 
horn line, which formerly held the European record. Electricity 
is the motive power, the ‘‘cog” or geared system having been 
adopted. The —— of this railway will enable the ascent 
of the mountain to be made in just under thirty minutes, which 
is a reasonable speed under the circumstances, 


A warGE landslide blocked the New York Central and 
Hudson River Railroad for twenty-four hours from 7 p.m. on 
January 30th until the evening of January 31st. A few miles 
north of Staatsburg, N.Y., the line passes through a deep cutting 
in land sloping west to the Hudson River. The cutting is 50ft. 
deep on the east side, and this portion, for a length of several 
hundred feet, suddenly slid into the cutting, filling it with 20ft. to 
40ft. of earth. The rock surface slopes to the west at this point, 
and the overlaying earth is sand and yellow clay. This material 
was softened by a strong thaw, and slid on the sloping surface of 


the rock. 


Some steam motor cars for street railway use have been 
built for the Compania de Tranvias de Merida, Yucatan, by the 
John Stephenson Company, of Elizabeth, N.J., and the Reeves 
Engine Company, of Trenton, N.J. The cars are only about 14ft. 
long, and run on a 3ft. gauge. The boiler, a vertical cylindrical 
tubalar oil-burning boiler, about 2ft. by 2ft., is placed on the front 
platform. A steam pressure of 225 lb. is carried. The engine, a 
small compound of marine type, lies horizontally between the 
wheels, It has 3hin. and 6in. cylinders of 6in. stroke, and two 
piston valves, The crankshaft is geared to one of the axles by a 
Renold chain, and a similar chain couples the two axles. The 
gear ratiofrom crankshaft to axles is about 1 to 3. 


Tue British Consul at Bilbao, in his annual report, 
states that some orders for locomotives, corridor carriages, and 
goods wagons have been placed by Spanish railway companies with 
American builders, although, in at least one instance, earlier 
delivery was guaranteed by British manufacturers. The Bilbaoand 
Santander Railway Company, he mentions, has ordered several 
locomotives from British engineers who had already supplied others 
with excellent results, and he quotes the testimony of the engineer 
of that line that, after experience with American locomotives 
bought several years ago, he much prefers waiting a longer period 
in order to obtain British engines, The experience of the Astillero 
and Ontaneda Railway seems to have been similar. 





NOTES AND MEMORANDA. 


THE discovery of a seam of, coal at a depth of about 
880 yards is reported from Souchez, near Lens, Pas-de-Calais, 
France. 


Tr is reported that two Swedish engineers have made 
important discoveries of copper and iron ore at the south side of 
the Porsanger Fiord, Tromsoe, Norway. 


THe monthly approximate traffic return of the Man- 
chester Ship Canal for January states that the receipts were 
£33,663, against £28,696 during the same month last year. 


At Portsmouth last week the battleship Mars made a 
world’s coaling record. She took on board 1570 tons, at an 
average rate of a fraction above 241 tons per hour. This is a great 
advance upon the record of 212 tons per hour established by the 
battleship Majestic a few weeks ago. 


Tue total production of pig iron in the United States 
in 1902 was 17,821,307 gross tons, against 15,878,354 tons in 1901 
and 13,789,242 tons in 1900. The increase in production in the 
second half of 1902 over the first half of the year was 204,159 tons, 
The total increase in 1902 over 1901 was 1,942,953 tons. 


An idea of the large power that is used at the Marconi 
Table Head station for transmitting messages across the Atlantic 
may be obtained, says the American Electrician, from the fact that 
the sound as each signal is transmitted is so great that it is 
necessary to use cotton in the ears as a protection for the ear 
drums. 


Potassium cyanide is said to have been electrically made 
by Professor Edward O'Neill, of Berkeley, California. A hydro- 
carbon vapour, nitrogen from the air, and an electric arc are said 
to be the agents in making hydrocyanic acid, which is then com- 
bined with potash producing potassium cyanide. Whether the 
process will c commercially successful remains to be seen. 


Even in America the non-technical Press can apparently 
make mistakes sometimes, An Ohio rural paper explains some 
work being carried out to high-tension transmission lines in its 
district as the replacement of glass insulators by those of porcelain 
make, because the heat of the high voltage was so great that the 
glass was unable to stand it. 


In Italy the whole of the industrial and agricultural 
machinery in use propelled by steam has a force equal to 430,000 
horse-power, 95,000 horse-powerof which are devoted to agriculture, 
and another 20,000 en represent machinery connected 
with the Admiralty and War-office. A further 360,000 horse- 
power is used in land transport, and 250,000 horse-power in water 
transport. 


SpopuMENE is found in several places in America, 
the richest mine being at the Etta tin mine near Keystone, South 
Dakota. Spodumene is a whitish crystal which resembles logs of 

trified wood, having a similar grain, It is found in pockets, and 
is mined by open cuts. Frequently a pocket will be struck con- 
taining several tons. It is mined for its lithia values, the material 
containing about 5 to 6 per cent. lithia. 


Tue California nitrate deposits are situated in the 
Mohave Desert, extending from the northern portion of San Ber- 
nardino County to the southern section of are County, and are 
80 or 100 miles from Manvel, on the Santa Fé Railway. Some 
very high analyses of the mineral are reported, and it is estimated 
that there are about 22,000,000 tons in sight, though it is thought 
that these figures are likely to be revised when active mining is in 
progress. 

Ir has been discovered in Germany that aluminium is 
valuable for sharpening cutlery. The metal apparently has the 
structure of a fine stone, and possesses a good dissolving power. It 
moreover develops during the whetting process an exceedingly fine 
metal-setting substance, greasy to the touch, while showing strong 
adhesion for steel. he knives in a short time obtain such a razor- 
like edge that it is said that even the best whetstone cannot compete 
with the result. 


Dr. Puptn, of the Columbia University, New York, has 
invented a method of facilitating long distance telephony over sub- 
marine cables. As explained by an American contemporary, the 
capacity of the cable is neutralised by the insertion of induction 
coils in series with the cable. The result, it is explained, is that 
for alternating currents of certain frequency the cables act as 
though they possessed neither capacity nor self-induction, but only 
ohmic resistance. 


A REPORT to the German Minister for War records 
the results obtained during the autumn manceuvres with wireless 
telegraphy put in charge of the balloon section. The apparatus 
was carried by a wagon, current being generated by a : ene 
driven by a benzine motor, and the distance through which 
messages were sent varied between 40 and 50kiloms.—mean 28 miles 
—continual communication having been kept up between the 
general staffs, the cavalry divisions, and the chiefs of the army 
corps. 

Tue Electrotechnical Society of Switzerland has 
recently published figures indicating the progress of power develop- 
ment in that country. There are reported to be 235 distinct 
installations of electrical power, of which total 215, or 91 per cent., 
are bye by water. The maximum aggregate power available 
is 160,900 kilowatts, which gives an average of 680 kilowatts for 
each installation. The average aggregate power in use is 104,000 
kilowatts, and of this total the electrochemical industry accounts 
for 24,000 kilowatts, or 23 per cent, 


ALCOHOL motors are much used in Germany, especially 
for automobile purposes, the fluid, 90 per cent. pure, being sold at 
only about five cents per quart. The weight of the motors is only 
about one-half that of portable steam engines of equal power. 
Six to eight horse-power motors are sold for £195, 10 to 12 for 
about £213, 16 to 20 for about £316. Tests have been made show- 
ing the consumption about -92 of a pound of 86 per cent. spirit, 
and -81 of a pound of a mixture of one-fifth benzol and four-fifths 
86 per cent. spirit, in both cases per brake horse-power per hour. 


THE weight of the discharge of one round from all the 
guns of the United States battleships Maine and Alabama, above 
6-pounders, is 53121b., whereas the weight of the discharge of 
one round from all guns above 6-pounders on the Connecticut is 
7856 lb., or an increase of 47-9 per cent. Therefore, for an increase 
of one-third in size, there has been a gain of nearly one-half in 
effective battery power. Thus, if the battery power of the Maine 
and Alabama be considered unity, that of the Connecticut will be 
one and a-half; and for 30,000, dols. four Connecticuts can be 
built, with a battery power of six, and five Maines and Alabamas, 
with a battery power of five. 


Facts concerning the relative dimensions of modern 
battleships, and particularly those of the United States navy, 
serve to illustrate the effect of increase in size, The Alabama 
and Maine classes have about 12,000 tons displacement, and the 
Connecticut class 16,000 tons. The cost of the Maine and Alabama 
is about 6,000,000 dols. each. The cost of the Connecticut class 
is about 7,500,000 dols. each. The displacement has been increased 
33 per cent. in passing from the Maine and Alabama to the Con- 
necticut. The cost of four Connecticuts will equal the cost of five 
Maines and Alabamas. The weight devoted to battery and 
ammunition in the Maine and Alabama is 1003 tons, and in the 
Connecticut 1340 tons. Therefore, by increasing the displacement 
of the Maine and Alabama by 33 per cent., there has been a 
corresponding increase in the weight of armament carried, 





MISCELLANEA, 


A scHEMe is on foot to provide a ten-mile racing track 
for motor cars at Clacton-on-Sea. 


Tur First Automobile Speedway in America for the 
exclusive use of automobilists was recently completed at Lake. 
wood, N.J. It is 1} miles long and 80ft. wide. 


In 1839 water power to the extent of 2147 horse-power 
was used in Ireland. Thisamountis probably not greatly exceeded 
at the present time. About 800 horse-power is employed for electric 
lighting. 

IRRIGATION in Siam is apparently to be undertaken on 
a large scale. The King is reported to be negotiating with a 
certain Signor G. Grassi in relation to the construction of about 
750 miles of canals and feeders for the berefit of 600,000 acres of 
land, 

Tue use of graphite has been advocated for lubricating 
both the cylinders and bearings of automobiles. The proposal is 
to mix 5 per cent. of graphite with 95 per cent. of oil. It is said 
that the vibration of the car is sufficient to keep the graphite from 
settling. 

Tue waterfalls of Italy have been estimated as being 
capable of furnishing 10,000,000 horse-power, When,it is con. 
sidered that Italy imports 5,000,000 tons of coal—the United 
Kingdom sending %,500,000 tons of this—the importance of taking 
advantage of this water power can be appreciated. 


An interesting description of moving a house is given 
by the Engineering Record. The house measured 40ft. by 48ft., 
and was a two-storey and attic building. It was successfully 
carried 50ft. in one direction, 100ft. in another direction over a 
steep embankment, and was then lowered 35ft. on to its new 
foundation. 


Tue Board of Trade returns for January show that 
during the month the imports into the United Kingdom amounted 
to £46,226,515, against £50,142,348 in the corresponding month of 
last year, a decrease of £3,915,833. The exports of British and 
Irish produce were valued at £24,903,636, against £24,269,174 in 
January, 1902, an increase of £634,462, 


Tue number of stokers for the Navy which it was 
roposed last March to enter during the current financial year was 
B00. So far entries have been so good that less than 400 are now 
required, and stokers are being rated at over a hundred a week. 
It is said that candidates for the rating are now coming in so freely 
that only the very best are being taken. 


Some fast shaft-sinking work is being done on the 
Rand. At the Wolhunter Mine an incline shaft was sunk, cleared, 
and timbered 209ft. during November last. In August last the 
depth sunk was 179ft.; in September 182ft.; in October 204ft. 
The shaft had reached a total depth of 1500ft. by the end of 
November. The work is being done entirely by white labour. 


Amone other unusual employments for American 
women, says American Industries, are 100 workers as ‘‘lumbermen 
and raftsmen,” 113 wood choppers, 373 saw mill employés, 440 
bar tenders, 2086 saloon keepers, 904 ‘‘draymen” and teamsters, 
$23 undertakers, 143 stone cutters, 63 ‘‘quarrymen,” 65 white- 
washers, 11 well borers, and 117 stationary engineers and firemen. 


Tur members of the Northern United Enginemen’s 
Association employed in engineering yards of the North-east 
Coast have accepted the employers’ modified offer for a reduction 
in ~ege-anneah , 1s. per week off rates over 26s. per week, and 
6d. per week off rates of 26s. per week and under. The braziers 
and sheet metal workers have accepted a reduction of 1s. per 
week, 


Last Thursday night, at Vickers, Sons and Maxim's 
shipyard at Barrow-in-Furness, one of the electric batteries on 
board No. 6 submarine, which was being charged with gasoline, 
exploded. A ladder was seen to be thrown out of the conning 
tower, and it was found that six men had been injured. All the 
men were eventual'y got out and conveyed to hospital, where the 
injuries of two of them were found not to be of a serious nature, 
and they were not detained. 


Tur torpedo boat destroyer Wolf, upon which experi- 
ments extending over several months have been conducted by the 
Destroyer Committee in dry dock at Portsmouth, to determine 
certain problems with reference to hogging and sagging stresses, 
has been undocked, the trials having been completed. The 
notes taken by the officials engaged in the trials are of a 
voluminous character, and elaborate calculations will have to be 
made before any trustworthy data can be ascertained. 


Fry brakes for a steamer are said to have given 
satisfaction on the Canadian boat Eureka, 103ft. long, with 12}ft. 
draught, 250 tons. Amidships on each side are vertical fins or 
flaps, 34ft. by 10ft., made of gin. boiler plate. The fins are hinged, 
and when they swing open are cushioned by water-cushion 
cylinders, four for each fin. We hear that from an 11-knot speed 
the boat was stopped with great suddenness upon opening the fins, 
and by using one fin was turned in its own length when going at 
full speed. 

Wuat is believed to be the largest boom derrick in the 
United States is being erected at a granite quarry in Barre, Vt. 
The jib is of Oregon pine, 93ft. 3in. long and 2ft, 5in. ia diameter. 
The mast is held in position by ten guys, averaging 350ft. each of 
ljin. wire rope. The castings weigh 42,000lb. The derrick is 
constructed to lift 100 tons, and although the breaking strain is 
170 tons, it is said that with extra rigging it will be able to handle 
200 tons, It is to be fitted with an engine with 12in. by lin. 
double cylinders and of 100 horse-power. 


Onz man was probably fatally hurt, and a score of 
others narrowly escaped injury recently by the bursting of a fly- 
wheel in the power-house of the United Power Company, in 
Wellsville, Ohio, U.S.A. The wheel, which weighs something over 
a ton, broke loose from the shafting while the engine was running 
at a high rate of speed, pieces crashing through the roof of the 
building. One piece, weighing about Ib., struck John Miller, 
a carpenter, who was working on the roof of a building some 
distance away, and other pieces did a considerable amount of 
other damage. 


Tue turbine steamer, which is being built by Messrs. 
Denny Brothers for the Newhaven and Dieppe service of the 
London, Brighton and South Coast and Western of France railway 
companies will, says the Sussex Daily News, be 282ft. long, 34ft. 
in breadth, and have a depth of 14ft. 6in. The vessel will be pro- 
pelled by three independent Parsons compound steam turbines 
and two condensers ; also one high-pressure and two low-pressure 
turbines. Steam will be generated by four single-ended return-tube 
boilers, the working pressure being 1501b. per square inch, and 
the vessel will be over 5000 horse-power. 


An explosion of thirty boxes of dynamite occurred 
recently on the Torresdale filtration plant construction work, near 
Philadelphia. One man was killed and five were injured. The 
dynamite, of which there was 1500 lb., was stored in a magazine, 
having manure-packed walls 2ft. thick, and a local daily paper 
naively says:—‘‘ Another precaution against explosion was the 
heating of the magazine with steam pipes.” Just before . .» 
explosion occurred the magazine was seen to be on fire. The 
shock of the explosion was felt 20 milesaway. The man killed was 
pinioned beneath an overturned stove ina house 100 yards from 
the magazine. 
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PUBLISHER'S NOTICES. 


*.* With this week's number is issued, as a Supplement, a Two-page 
Drawing of an Electric Goods Locomotive, Valtellina Rail- 
way. Every copy as issued by the Publisher includes a 
copy of this Supplement, and subscribers are requested to notify 
the fact should they not receive it, 








*.* Tor JAPANESE LINE-OF-BATTLE SHIP HaTsuse.—Our two-page 
Supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s, 1d. 





*.* If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained, Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 


this office. 








CONTENTS. 


Tus Encivegr, 20th February, 1903. PAGE 
SouTn AFRICA FROM AN ENGINEER’s Point or View. No. XVIII. (Ill) 183 
THE VALTELLINA HIGH-TENSION THRER-PHASE Raitway. No. III. (Tll.) 183 





Tue Usk or Hicgnty SUPERHEATED STEAM.. .. .. .. «s -. 186 
CoyngcTiInc AnD CoupLina-rops. No. III. (Illustrated.) .. 187 
British AND FRENCH TRAIN SERVICES IN 1902. No. VIII... .. -. 188 
Bripcr BurLpine AND Bripce Works IN THE United States, No. V. 190 
Motor Car Developments In France. No. V. .. .. «. « 190 
Tue AMERICAN INTERNATIONAL Exursition oF 1904. No. IL, .. 191 
Tests or A StgaAM ENGINE so 0, 90 ohn cat 192 
A Lance Turret Latss, (Ilustrated.) 192 
RaILway MATTERS a eS ee a sae! 66. oe Oe os 194 
NOTES AND MEMORANDA .. .. 22 co ce co ce ce ce ce os 194 
pe EOP ay aia ee ae ea ee ee ee 
LEADING ARTICLES—The Post-office and Electrical Railways .. .. 195 
The Ventilation of the Central London Railway—The Rivers 
Thames and Lea—French Naval Construction—The Minerva 
SO a ee er eer ee ey eee 
Boilers in the ch Navy .. 197 
Tus IMPORTANCE OF SAMPLING.. 197 
W. Harry STancER sae 197 


DockyaRD Nortss . 


Tae County Councis Bitts, 1903... .. .. 198 
Tug OIL-CARRYING STEAMER NARRAGANSETT 198 
Lusrems TO Tm BBprTOR .. 2. 2 0c ce oe cs te . 199 
CLYDEsIDE INDUSTRIAL DEVELOPMENT. (Illustrated.) . 201 
CHEMICAL INDUSTRIES AND INTERNAL COMMUNICATION .. . 201 
THE MANCHESTER ASSOCIATION OF ENGINEERS .. 4 . 202 
LAUNCHES AND ee oe’ ne: bol 86 Lae Sdn 96 foe veg ee Se 
Tue Iron, Coat, AND GENERAL TRADES OF BIRMINGHAM, WOLVER- 
HAMPTON, AND OTHER DISTRICTS.. .. «2 ++ «+ se oe 202 
Norms FROM LANCASHIRE .. 2. 22 oc «6 08 ce os - 202 
Tum Gumprigitd DiwrRio? .. 02 co ce ce 00 oe oe . 202 
NORTH OF ENGLAND .. «2 ca co co co co co ov . 208 
Nortgs FROM ScoTLAND di va) ee ae ae. O40 e0. ee . 203 
WALES AND ADJOINING COUNTIES .. 2. «2 ss se oe . 208 
Me ee GT, re eer ae eee oe . 203 
PS Re aa ae eee ee eT oe ee 
Newport Harsour ComMIssionERs’ WEEKLY TRADE Report .. .. 204 
ee ee ee ar ae er ee ee ee ee 204 
TRADE AND Business ANNOUNCEMENTS... .. 2. ss se oe 0s 204 
THO PAtSe GOOMMAD Gs. cc G6: ns 0 de ue ‘ee ae 0s ao 00 28 
SELECTED AMERICAN Parmnts. (Illustrated.) . « 206 


Two-paae SupPLEMENT—ELgcTeic Goops Locomotive, VALTELLINA 
Rattway, 





TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters af inquiry addressed to the public, and intended 
Jor insertion in this column, must in all carer be accompanied by a large 
envelope legibly divected by the writer to himself, and stamped, in order 
that answers received by us may be jorwarded to their destination. No 
notice can be taken oy communications which do not comply with these 





instructions, 

4a All letters intended for insertion in Tue Exouvegr, 07 containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but aa a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

&@ We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 


REPLIES. 


Ampitious.—Write direct to Lloyd's, 2, White Lion-court, Cornhill, for 
full particulars. 

Motor (Leeds).—You will probably obtain all the information you 
require from ‘Electrical Engineering,” by Slingo and Brooker, and 
published by Longmans. 

A. T. A.—We have no knowledge of the existence of any competitive 
examination of the kind you suggest. It is possible your supposition 
is based on Cooper's Hill College examinations. 

Rusticus.—It has been decided by all the leading authorities that a great 
central station such as you suggest, while its construction would 
involve the expenditure of an enormous sum, would in no way reduce 
the congestion of traffic. 

T. M. (Eccles),—You will find a synopsis of all that is known about the 
flow of steam, and a list of the authorities that may be consulted, in 
D. K. Clark’s ‘‘ Rules, Tables, and Memoranda,” page 893. See also 
Tue Enarnger, November and December, 1869. 

J. A. A. (Arequipa).—We have not published any drawings of prisons, 
nor do we know where you can obtain them. We are not acquainted 
with any special treatise on the construction of markets. There are 
numerous books on iron roofs, but no doubt you are already familiar 
with these. 

W. M. R.—In certain cases we do as you suggest, but it would be impos- 
sible to put in men for the purpose of comparison. As, however, the 
dimensions are given in the text, any one interested can always make 
a scale for himself which will give an adequate idea of the size 
of the machine as it would appear to any one looking at it from the 
camera, 

A. Cvrit.—{1) From Messr Chapman and Hall. (2) See “ Mine Sur- 
veying,” by Brough (C. Griffin); ‘‘ Machinery for Mines,” by Davies 
(Crosby Lockwood) ; ‘‘ British Mining,” by Hunt (Crosby Lockwood) ; 
“Economic Mining,” by Warnford Lock (Spon); ‘“‘ Mechanical Engi- 
neering of Collieries,” by Percy (Colliery Guardian offices). Some of 
the best work will be found in the “Proceedings” of the various 
mining institutions. 

. M.—Multiply the area of the roof of the holder in feet by 5°24, and by 
pressure in inches required. This will give you the weight of holder. 
Subtract this weight from the actual weight of the holder and you get 
the amount of the balance weights. Add 10 to 15 per cent. for friction 
of pulleys and chains. In the telescopic holder nearly the whole 
weight of the lower lift may be balanced ; it is the upper lift that gives 
the pressure, and the above calculation gives the weight required. 

A. C. 8. (Kew).—The defects in the engines of which you speak point to 
bad balancing and incompetent running-shed foremen. No locomotive 
superintendent who knew his business would permit engines to run 
with the balance beams and springs in the condition shown in your 
sketch. The distribution of weights was all wrong ; the axle-boxes 
probably quite out of order. The pot-sleeper road can be made a very 
good one, but nothing is equal in quality to the best English per- 
manent way. 

M. (Bishopsgate-street).—The Board appointed to consider the various 
tenders for the bridge at Sydney chose those of three firms as being 
suitable. These firms were the E. and C. Bridge Co., Limited, of 
London; Messrs. J; Stewart and Co., of Sydney; and Sir William 
Arrol and Co., Limited, of Glasgow, in conjunction with Head, 
Wrightson and Co., Limited, of Thornaby-on-Tees. The Board recom- 
mend that these firms should be requested to send in amended tenders 
by the 27th ult. We have received no later information than this. 

C. B. (West Kensington).—Your question is so vaguely stated that we 
can only guess at your meaning. (1) If the liquid is heated in a closed 
vessel which it does not fill, the pressure will rise with the boiling 
point. Steam tables are to be found in all treatises on the steam 
engine. (2) If the liquid is enclosed in a vessel which it quite fills, 
then, on heating it, what is called the “‘critical point ” is reached, and 
the liquid as such disappears. We have not space to give you further 
information here; you will find information in Ganot's ‘‘ Physics,” 
page 354, You can see the book in the Patent-office Library. 


INQUIRIES. 


ALOE FIBRE. 
Sm,—Can any of your readers give us the address of any firms who 
make machinery for extracting “‘ hemp” from aloe fibre ? 
February 18th. R. 








MEETINGS NEXT WEEK. 


LIVERPOOL ENGINEERING Society. — Wednesday, February 25th, at 
Sp.m. Paper, ‘‘Temporary Dams,” by Mr. Geo. Cecil Kenyon. 

Royat Institution oF Great Brirain.—Friday, February 27th, at 
9p.m. Discourse on “ Perfumes: Natural and Artificial,” by Mr. Adolph 
Liebmann. 

BIRMINGHAM LocAL SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.— Wednesday, February 25th, at 7.30 p.m., in the University Build- 
ings (Physics Theatre). Paper, ‘‘ Network Tests and Station Earthing,” 
by Mr. A. M. Taylor. 

CLEVELAND InsTiITUTION oF ENGInkERS.—Tuesday, February 24th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical 
Society, Corporation-road, Middlesbrough. Paper, ‘‘The Steam Tur- 
bine,” by the Hon. Geoffrey L. Parsons. 

Tse Instrrvtion or Crvi, Enoiverrs.—Tuesday, February 24th, at 
8p.m. Ordinary meeting. Paper to be read and di d, ‘‘ Mechanical 
Handling of Material,” by Mr. George Frederick Zimmer.—Friday, 
February 27th, at 8 p.m. Students’ meeting. Paper to be read, ‘The 
Relative Advantages of Single Screws, Twin Screws, and Triple Screws, 
for Marine Propulsion,” by Mr. E. Falk. 

Soctzty or Arts.—Monday, February 23rd,at 8 p.m. Cantor Lectures. 
Lecture IV. on “‘ Paper Manufacture,” by Mr. Julius Htibner.—Wednes- 
day, February 25th, at 8 p.m. mary meeting. Paper, ‘ Tonkin, 
Yunnan, and Burma,” by Mr. Fred. W. Carey.—Thursday, February 
26th, at 8 p.m. Indian Section. Paper, ‘‘Gleanings from the Indian 
Census,” by Mr. Jervoise Athelstane Baines. 

Tue INsTITUTION OF ELECTRICAL ENGINEERS.—Thursday, February 26th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Papers, ‘‘The Nernst Lamp,” by Mr. J. Stdttner ; 
‘Distribution Losses in Electric Supply Systems,” by Mr. A. D. 
Constable and Mr. E. Fawssett; ‘‘A Study of the Phenomenon of 
— in Electric Circuit by the aid of Oscillograms,” by Mr. M. B. 

ield. 











DEATH. 


Ow the 13th inst., at 33, Ladbroke-grove, W., Wi.tram Harry STancEr, 
M.I.C.E., aged fifty-five. 
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THE POST-OFFICE AND ELECTRICAL RAILWAYS. 


WE have it on excellent authority that the Post- 
office proposes to adopt a policy as a Government 
department regarding the electrification of railways 
which appears to be quite opposed to progress. It 
is, of course, well known that all currents of elec- 





tricity may affect each other. The Post-office pos- 
sesses an amazing network of wires extending all 
over the country, and it is necessary for the certain 
transmission of messages that the wires should 
not be interfered with, or the currents influenced 
by other currents. On all sides we hear of the 
adoption of electricity for the purposes of propulsion. 
The Post authorities fear that the currents used by 
the railways will prejudicially affect the telegraph 
wires, and to provide for this contingency it 
is, we understand, proposed that in every Bill 
brought into Parliament by railway companies and 
others, whether for the construction of new lines or 
the electrification of old lines, clauses shall be 
inserted for the protection of the Post-office which 
will be very oppressive, and may, indeed, go far to 
stop the use of electricity on railways altogether. 
It is a matter of common knowledge now that the 
advance of electrical engineering in this country has 
been delayed to a very serious extent by mischievous, 
mistaken, and groundless legislation. There is 
every prospect that once more Parliament will be 
called upon to hamper an important industry. It is 
necessary that those who like progress should watch 
the course of events with care, and be prepared 
when the time comes to oppose with effect, should 
it be found desirable, the action of the Post-office. 

When high-tension currents were first sent along 
Ferranti cables from Deptford to London, all the 
signalling arrangements of the South-Eastern 
Railway were upset. The transmission of messages 
to Paris became a matter of difficulty. The cables 
were carried alongside the permanent way for a 
considerable distance. When the trouble had 
declared itself, steps were taken to get rid of it, and 
with complete success. Obviously the Post-office 
authorities fear a repetition of the Deptford induc- 
tion effects. We are unable to say what precise 
form the Post-office protective clauses will assume. 
The utmost secrecy is being observed, for reasons 
which are sufficiently evident. The general effect 
will be tantamount to making the railway companies 
double all their transmission wires. The cost of 
this would be considerable ; but the matter does not 
end here. The Post-office assumes that the effect 
of powerful currents will not be restricted. Ten 
miles intervene between two towns, X. and Y. 
The Post-office wires extend alongside the railway, 
not only over this distance, but over, say, 100 miles 
to London. The Post-office authorities will not 
be content if the railway company, electrifying 
the ten miles, deals only with induction between 
X. and Y. They maintain that the whole line 
between X., Y. and London may be affected, and 
the railway company must take such measures, no 
matter what the cost, as may be held by the Post- 
office engineers to be necessary for the protection of 
the whole line. It is impossible to see where the 
limit comes in. 

It will be seen at a glance that the Post-office 
may easily make out a very good case, which, backed 
up by specious arguments, would readily induce 
the House of Commons to sanction a very dangerous 
kind of legislation. That we do not exaggerate the 
risks is proved by the fact that the Board of Trade 
is flatly opposed to the Post-office, main- 
taining that clauses of the kind we have indi- 
cated are unnecessary and mischievous. The 
electrical engineers of the Board of Trade fully 
understand the lessons taught by the history 
of commercial electricity in this country, and appear 
to have made up their minds that it shall not be 
their fault if mistakes are repeated. It is not easy 
to see what direct action can be taken by the rail- 
way companies or the electrical engineering firms of 
Great Britain, who will all be affected by adverse 
legislation. The Post-office can, no doubt, make 
out a very telling statement. It can argue that the 
transmission of messages with speed and accuracy 
is so essential a feature in the national life that 
nothing would justify interference with it. Such a 
contention would go far to convert the most pro- 
gressive member of Parliament, and convince him 
that the railway companies must be very strictly 
controlled in their operations. We may concede 
at once that the Post-office should be protected ; 
the danger lies in the means of protection to 
be adopted. We have the utmost objection 
to legislating at large on matters affecting the 
commercial development of the nation. We have 
had a great deal too much of it. This, that, 
and the other interest we have safeguarded until 
enterprise finds the flaming sword of the law 
turned in every direction to bar progress. It seems 
to us that no difficulty need be encountered in pro- 
viding for any particular case that may arise. But 
the insertion of clauses in an Act of Parliament 
which may compel a railway company to spend 
much money, or reject a particular system of work- 
ing in order to provide for a contingency that may 
never arise, represents a policy entirely obstructive 
and unintelligent. Whether any public action can 
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be taken in the matter we are unable to say with 
certainty. The Institution of Electrical Engineers 
will not move, because the Post-office is fully repre- 
sented among its members, and besides, until the 
precise wording of the proposed clauses is known, it 
is not easy to condemn them. It is possible that 
the publicity we have now given to the scheme may 
not be without effect; and that the Post-office 
authorities may be induced to take a reasonable 
view of the position. 


THE VENTILATION OF THE CENTRAL LONDON RAILWAY. 


Wen the Central London Railway — better 
known as “ the Twopenny Tube ’’—had been opened 
for about a week people began to write to the daily 
press complaining that the carriages and platforms 
abounded in draughts; and that the temperature was 
too low ; the ventilation was all wrong, and, so far 
as could be gathered from somewhat incoherent and 
contradictory statements, there was too much fresh 
air admitted to the tunnel. Londoners accustomed 
to the vitiated atmosphere of the Metropolitan 
Railway found the air in “ the Tube ” “ too strong.” 
Its stimulating properties were more than enfeebled 
constitutions could bear without discomfort, or pos- 
sibly injury. Complaints of the kind were not pro- 
longed. In their place has sprung up serious 
accusations. We have been told that the atmo- 
sphere in the tube is deadly, and no attempts 
to argue to the contrary have been met with the 
least consideration. It is indisputable that there is 
always a peculiar smell about the tube and its 
stations. A smell of damp earth, perhaps, rather 
than anything else. At last the London County 
Council took the matter up, and on October 8th, 
1901, the Council, on the motion of Mr. Beachcroft, 
passed a resolution to the effect that, “in view of 
the extension of underground railways in London, 
it be an instruction to the Public Health Committee 
to report on the condition of the atmosphere in the 
tubes of the Central London Railway.” 

This report has now been published. We have 
already referred to it in our impression for January 
9th in the present year. It was prepared by the 
medical officer and the chemist to the County 
Council. The bacteriological examination was made 
by Dr. Andrewes. The report goes to show that the 
public have been misled by their noses. The 
quality of air is not represented by the smell to 
which we have alluded. There is nothing deadly in 
the tube, nothing worse than is to be found in many 
dwelling houses. The defects or deficiencies in 
the atmosphere of the tube might take either or 
both of two forms—it might contain carbonic acid 
gas, or microbes and bacilli inimical to life. Con- 
cerning the first point, the chemical examination 
showed that the quantity of carbonic acid is highest 
in the air of the carriages, and that, contrary to 
what might reasonably have been expected, the 
largest quantity, 14-7 volumes in 10,000 volumes of 
air, was not found in the carriages where smoking 
was allowed, but in an ordinary passenger carriage. 
The smallest quantity found—9-6 volumes in 10,000 
of air—was in an empty carriage. The air in the 
passages leading from and to the stations was 
generally better than in the lifts. On one occasion 
the air in the lift at the Oxford-circus station con- 
tained 15-2 volumes of carbonic acid in 10,000 
volumes of air, or about four times the quantity 
found in the fresh air outside the station. It 
will be well to explain here that carbonic acid 
gas—CO,—is not a poison. If it were, then 
no one dare drink effervescing beverages; cham- 
pagne and soda water would be alike banished 
from our tables. Its presence is objectionable, 
because it reduces the volume of oxygen inhaled by 
our lungs, and to a small extent interferes with the 
oxygenation of the blood. In all this it differs from 
CO, carbonic oxide, which is a very deadly and 
subtle poison ; not only killing directly by producing 
asphyxia, but, if the patient escapes with his life, 
leaving behind it most baleful effects long remaining 
in the system. We are happy to see that no trace 
of this gas has been found in the tube, or the lifts or 
coaches. The carbonic acid has simply been 
evolved from the lungs of the passengers. Nor is 
the result of the search for bacilli and microbes less 
reassuring. In summarising the results, Dr. 
Andrewes concludes that, while micro-organisms 
are present in tube air in a somewhat greater pro- 
portion—13 to 10—than in fresh air, the excess is 
not so considerable as to cause the tube air to com- 
pare unfavourably with the conditions known to 
exist in inhabited rooms generally ; and although 
there was considerable excess of organisms capable 
of growing at the temperature of the body, this 
excess was due to ‘non-pathogenic sarcinaw and 
allied species, and no pathogenic organisms were 
found in the tube air.’ This, done into English, 
means that there were no germs of infectious 
disease found. 








Several months ago the directors of the Central 
London Railway determined that some steps should 
be taken to purify the air. The trains now act as 
pistons, and do a good deal to change the atmosphere 
In the tube. It is obvious that no single fan or 
ventilator of any kind could be used while the 
numerous openings of the stations permitted air to 
flow in and out. There were only two methods 
available. One was to put a powerful fan at each 
station. The cost of this scheme was easily found 
to be prohibitive. The other was to close all open- 
ings at night during the period of two or three 
hours when there is no traffic, and then to change 
the air completely, so that traffic would begin in a 
tunnel thoroughly purified. Mr. Parshall proposed 
a scheme for putting compressed air in at the 
Bank end; but the engineers of the line wisely 
decided that the case was quite similar to that of 
a mine, and they followed precedent and decided to 
put down exhausting plant. The work has, we 
understand, been placed in the hands of Messrs. 
Walker Brothers, of Wigan, a firm with enormous 
experience in the ventilation of mines. A fan will 
be put up at the Shepherd’s Bush terminus. Mr. 
Parshall’s scheme will be confined to the use of 
a small compressing engine which will supply air 
at the extreme end of the Bank sidings during the 
daytime. The Walker fan will be sufficiently 
powerful to empty the whole tube in an hour. 

It is worth while to direct attention to the falsifi- 
cation of the hopes formed when electricity was 
adopted as a motive power. “ Let us get rid,” it was 
said, “of the engine fires and we shall have fresh 
air.’ The Central London Railway has not fulfilled 
that expectation. An examination of an empty car- 
riage on the Metropolitan Railway between Baker and 
Gower-streets gave 29 volumes of CO, per 10,000 
volumes of air, or twice that obtained in the tube. 
But samples taken between the Mansion House and 
the Temple gave only 15 volumes—much the same 
percentage as that foundin the tube. Nothing is said 
about sulphurous acid and CO, both of which we 
should expect to find in air charged with the products 
of combustion from the engine fires. It seems to 
be obvious that where large numbers of people con- 
gregate together, all exhaling carbonic acid gas, 
considerable quantities of it must be found in the 
air. It is very heavy, and likely to lie in a tunnel 
sunk far below the surface. Itis satisfactory to 
know that perhaps the worst that can be said of the 
atmosphere in the ‘“ Twopenny Tube ”’ is that it has 
an unpleasant earthy odour. 


THE RIVERS THAMES AND LEA. 


Tue London County Council have long ago fore- 
told disaster to the metropolis, if not from the 
absolute drying up of the rivers Thames and Lea, 
at all events from the serious diminution of the 
flow of these rivers. Every one will remember their 
persistent desire to minimise the value of the 
undertakings of the water companies by opposing 
all efforts towards the construction of storage reser- 
voirs in the two valleys. All, too, will remember 
the large sums of money thrown away in pre- 
paring schemes and promoting Bills for pro- 
curing water from Wales. Evidence is by no 
means lacking that, in spite of having failed in 
obtaining actual control of the whole of the water 
supply, the Council have by no means given up 
their idea of eventually carrying out the Welsh 
scheme. One of their latest moves was to instruct 
their engineer to report upon “the diminution of 
volume of water in the Thames and Lea,” which, 
they say, “it is a matter of common knowledge” 
has “during the past few years considerably 
diminished.” This report has just been presented, 
and copies are about to be distributed among the 
members of the Council. Sufficient of the details 
have, however, been already made public to enable 
us to see that it is an ably prepared document. It 
shows how that, during the last twenty years or so, 
the rainfall over the Thames valley has been 
gradually decreasing, especially during the past five 
years ; that its average is now 2}in. leas than it 
was on the average of the forty years from 1850 to 
1889; and that, in addition to this, less water in 
proportion reaches the river. The same remarks, 
continues the report, “‘ apply equally, although per- 
haps with more force, to the Lea valley.” More- 
over, we are told of springs drying up, and of the 
level of the water in the chalk falling. 

We cannot see, however, that the report really 
tells us anything which we did not know beforehand. 
It is a recognised fact that we have been passing 
through a series of particularly dry years. Itis also 
true that this particular portion of the island has been 
less lucky as regards rainfall than have been other 
parts. A natural consequence of decreased rainfall 
over a number of years is a diminution in the flow 
of rivers. Furthermore, it is by no means always 
that springs, especially those which owe their origin 





to chalk formations, indicate in their flow the nature 
of the immediately preceding season. In cases we 
have heard of, springs are several years behind the 
seasons. We do not put this forward as an actual 
explanation of the fact that the percentage of total 
rainfall which reaches the rivers is diminishing 
We only say that it is not unlikely to have had 
something to do with it just recently, seeing that 
last year followed several drier years. 

It is, of course, beyond the power of mortal man 
to foretell the seasons. It is beyond even the power 
of the County Council, as their engineer ful] 
realises. He remarks that against the facts as to 
shortage there has got to be considered “ the possi- 
bility of a long series of wet years, which may bring 
back the state of affairs which existed on the 
average during the long period mentioned.” [t 
may not be safe to argue that, because we have had 
several dry years, we shall in future have some wet 
seasons to make up for them. It is equally unsafe 
to argue that, because some years have been dry, 
those which come after may be just as or more dry, 
The County Council have already argued the 
inadequacy of the Thames as a factor of the metro- 
politan water supply. The reply of Parliament was 
to sanction a number of reservoir schemes proposed 
by the companies. Even without these, London 
has been supplied with water. With them advan- 
tage will be taken of such months as the January 
through which we have just passed. It was mani- 
festly the correct thing to construct these in the 
first instance, and the value of property to be 
acquired by the Water Board is thereby enhanced. 

It has always been the Council’s policy to do 
everything to depreciate the value of the under- 
takings of the companies. To prove conclusively 
that the rivers were running dry would no doubt 
reduce the value to nothing. Whether or not the 
present report is a step in this direction, and 
designed to influence the arbitrators for the pur- 
chase, we must leave our readers to decide. 


——_———_ ee 
FRENCH NAVAL CONSTRUCTION, 


Tue resources of the French arsenals will this year be 
utilised to their utmost to make up for past delays and 
keep pace with the programme of naval construction. 
They will be at work upon no fewer than 150 vessels. 
Those to be put on the stocks will comprise an armoured 
cruiser—the Ernest Renan—four destroyers, twenty-five 
torpedo boats, and nineteen submarines and sub- 
mersibles. Work will be continued on six battleships, 
six armoured cruisers, nine destroyers, seventeen tor- 
pedo boats, and thirteen submarines, and besides these 
it is hoped to launch two battleships, nine armoured 
cruisers, one belted cruiser, sixteen destroyers, nine 
torpedo boats, and thirteen submarines. We have 
already published some details of the Ernest Renan, 
which will have three triple-expansion engines of 38,000 
horse-power, and we may add that besides the two guns 
of 240 mm. and twelve of 164°7 mm., she will have 
twenty-two quick-firing guns of 47 mm. and five torpedo 
tubes. Her range of action will be 12,000 miles at 10 
knots and 1025 miles at 23 knots. The battleships 
Democratie, Justice, and Vérité, of 14,870 tons displace- 
ment, are being built in private shipyards, and though 
officially classed as “ under construction,” preparations 
are only now being made to put them on the stocks 
owing to the temporary postponement of the contracts 
last year by the Minister of the Marine. These squadron 
battleships will have a length between perpendiculars of 
133°8 m. and a beam of 24°25 m. Each will have three 
engines developing 18,000 horse-power and driving three 
propellers, the two side screws having a diameter of 
4°85 m. The calculated speed is 18 knots. Each vessel 
will have forty-eight guns, including four of 305 mm. 
She will have two masts, one with fighting tops contain- 
ing two guns of 47 mm. and the other for signals. The 
armour will comprise a complete belt 28 cm. in thick- 
ness. Of the six decks two will be armoured. Another 
interesting type of vessel is the new submersible, which 
will have a length of 48-9 m. and a beam of 4:2 m. She 
will have two propellers driven by internal combustion 
engines, and the speed is estimated at 11 knots. Con- 
sidering the number of submersibles being put on the 
stocks, it would seem as if they are preferred to the 
electric submarines, which latter are being largely re- 
placed by torpedo boats. Experience at the manceuvres 
has shown that for the purpose of coast defence the 
torpedo boat can do as much as the submarine, and if the 
latter is to be efficient it must-have a larger range of 
action and be useful for attack, wherefore the French are 
centering their attention upon the improvement of the 
submersible. 


THE MINERVA AND THE HYACINTH, 


For some days past an interesting trial of speed and 
endurance has been in progress between H.M.S. Hyacinth, 
with Belleville, and H.M.S. Minerva, with Scotch boilers. 
The vessels ran out to Gibraltar, went into harbour, pro- 
ceeded to sea again, and ran until all coal was expended. 
They then re-coaled at Gibraltar as quickly as possible 
and proceeded to race home to Portsmouth. On the run 
home it is stated that the Hyacinth beat the Minerva 
until the Bay was entered. Then the Hyacinth got hot 
crank pins, which were, however, kept from running the 
white metal in the big ends by constant lubrication and 
the water services. At last, however, unhappily, one of 
the big end bolts of the port intermediate engine broke, 
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and the Hyacinth had to finish her voyage with her 
starboard engine only. According to the semi-official 
report which has reached us, the Minerva arrived at 
Spithead at two o'clock on Wednesday morning. The 
Hyacinth had done so well that at the end of the twenty- 
first hour she was leading by 45 minutes, though it is 
claimed for the Minerva that she was so steadily lessen- 
ing the distance between them that the hope was con- 
tidently entertained that she would win in the end. The 
Minerva eased down to 18 knots, and passed St. 
Catherine’s in 62 hours, less two minutes, after leaving 
Gibraltar. She went into Portsmouth Harbour and 
awaits orders. The Hyacinth arrived at Plymouth 
on Wednesday afternoon, and went into Devonport 
Harbour, 


BOILERS IN THE FRENCH NAVY. 


Tue unfortunate experience of the Jeanne d’Are and 
other new vessels has at length convinced our French 
neighbours of the necessity of following the example of 
other nations in condemning small tubes in boilers upon 
all ships of a greater tonnage than torpedo boats. In a 
communication to the admirals and maritime prefects 
M. Camille Pelletan points out the inconveniences of 
this system of boiler, with its high consumption of fuel, 
and consequently diminished range of action, to say 
nothing of the superhuman work put upon the bands in 
the stokehold, and he announces that in all the new 
vessels boilers with larger tubes are to be fitted. He 
also insists upon the absurdity of putting vessels through 
their trials for short periods with the furnaces under 
forced draught, as this not only gives misleading results, 
but is certain to cause disappointment when the ship 
fails to steam at anything like this speed in actual prac- 
tice. Consequently, the Minister has decided that in 
future each ship will be subjected to two trials, one of 
ten hours with all the furnaces alight under normal con- 
ditions, and another of three hours with only three- 
fourths of the furnaces at work under forced draught. 








THE IMPORTANCE OF SAMPLING. 


[)ISAGREEMENTS between the results certified to by different 
apalysts on what is said to be the same, or rather portions of 
the same, material are now, unfortunately, too much accepted 
as a matter of fact to excite much surprise or comment when 
they are notified in the daily Press. That this state of affairs 

hould exist is, it will be readily acknowledged, a somewhat 

unfortunate thing for the profession of analytical chemistry, 
and all the more as, in our opinion, the attached stigma is, 
in the majority of cases, quite unmerited. There can be 
little or no doubt that the existence of grave discrepancies in 
figures returned by various analysts is due to careless 
sampling, this prologue to analysis being, as a rule, not 
treated with anything like the deference which is its due, 
and being, as often as not, relegated to some person quite 
incapable of appreciating its importance. To take an average 
sample of, say, a load of coals, or a ton of African rubber, 
requires the exercise of a high degree of thought and 
ingenuity—that is, if the sample is really intended as repre- 
sentative of the bulk. Indeed, the inherent difficulties in 
the way of sampling such a body as india-rubber for analytical 
purposes have so far proved a bar to the employment of the 
chemist at all in its buying and selling. Of course, in many 
cases, notably in metallurgical work, the importance of 
sampling before assaying is fully recognised, though the amount 
of time and trouble expended in this direction shows great 
variations in the case of different concerns. Probably the 
accurate sampling of large quantities of low-grade ores has 
achieved greater excellence in the hands of the officials of the 
Rio Tinto mines at Huelva than anywhere else, the method 
carried out there, although of necessity laborious, being 
generally considered as illustrative of sampling carried toa 
fine art. An assay for metal may often be carried out in a 
much shorter time than it takes to procure an average sample, 
and it seems strange that the latter process is so often 
carried out in a totally inadequate manner, seeing that the 
importance of the assay depends entirely upon the repre- 
sentative nature of the sample worked upon. In the case of 
products which it is safe to assume are of uniform com- 
position throughout, the importance of sampling becomes 
very much minimised, though where the body is hygroscopic 
different analysts may be apparently at loggerheads if the 
samples are not taken at the same time. In this connection we 
are reminded of disputes which have taken place with regard to 
commercial carbonateof potash. This body issold ascontaining 
a certain proportion of alkali, say 80 per cent. to 85 per cent., 
and as it is of a highly hygroscopic nature it is important 
that the buyer should test it directly he receives it and base 
any claim for undue strength in this test. It is quite a 
common thing, however, to let a cask lie about in the yard 
possibly opened, and then for the purchaser to create a 
disturbance if analysis shows considerably under 80 per cent. 
a L not surprising that in such cases chemists are found to 
iffer. 

To turn to another issue, and one that touches on somewhat 
delicate ground, there are many cases with regard to trade 
products where the sampler, if he have any axe to grind 
beyond that of ascertaining the strict truth, may find con- 
siderable scope for displaying the powers of evil. In straight- 
forward language, what we wish to point out is that owing to 
the unequal distribution of impurities in certain commercial 
products, the man who wishes to obtain a low or a high result 
in the case of any particular element can generally do so pro- 
vided he is up to the trick—if the term is permissible. For 
instance, the alkali manufacturer knows that in the gradual 
cooling of a drum of caustic soda there is a tendency for any 
common salt present to segregate in the centre of the drum, 
and that a sample taken from the outer portion of the 
drum will show a higher percentage of alkali than one drawn 
from the interior. The buyer who knows his business takes 
good care to see that his test represents the bulk, but there 
are plenty of cases on record which show that the buyer is not 
always quite as well educated on this point as he might be, 
a defection which operates to his disadvantage. 

Of more interest perhaps to readers of this journal is 
the subject of the very unequal distribution of impurities in 
pig iron and cast iron, a matter which should certainly not 

overlooked where samples are taken for analysis 
in cases of dispute as to the quality of the metal, or its 





time since Snelus published his zesults, showing that the 
elements are very unevenly distributed in an ingot; and 
although his figures have been confirmed and elaborated by 
other observers, it seems evident that there is yet a good deal 
to be cleared up in regard to the matter. We cannot stay to 
discuss the important matter of segregation of impurities in 
large castings, but we may emphasise the necessity of its 
recognition on the part of those who are entrusted with the 
duty of taking a really average sample in cases where dispute 
as to quality has arisen. It is quite conceivable that the 
extreme importance of taking the mean of a sufficient 
number of drillings, or at any rate stating the exact spot in 
a casting whence the drillings have been taken, might not be 
present in the mind of one who became connected with 
a case of the sort for the first time—hence our warning, 
which is, of course, not addressed to those who have made 
the subject of iron and steel analysis a speciality. There are 
many other cases in regard to commercial products where 
the samples can, if the idea of obtaining the whole truth 
does not predomivate in his mind, utilise his technical know- 
ledge to such effect that either high or low results may be 
obtained by the analyst. Granting the truth of this asser- 
tion, it will be conceded that not only is extreme care requisite 
in sampling, but that an expert knowledge of the material 
on the part of the sampler is also highly desirable. 








W. HARRY STANGER. 


Iv is with sincere regret that we 1e2ord the death of an 
engineer personally well known to a large number of our 
readers, W. Harry Stanger, of Broadway, Westminster. Only 
his intimate friends were aware that for some time past his 
health had been failing seriously, and to those who remember 
him robust, handsome, and scarcely past the prime of life, 
his untimely death will come as a shock. With characteristic 
courage he gave no hint of apprehension, but carried on his 
work practically to the last. Late in 1902 he was ordered to 
winter abroad, and it was thought that such a precaution 
would restore his health. This hope was not realised, and 
when he returned home the end was in sight ; his death took 
place on Friday, February 13th. 

William Harry Stanger was born on September 24th, 1847, 

at Pietermaritzburg. His father was the Hon. William Stanger, 
M.D., F.G.S., Surveyor General of Natal, and a distinguished 
geologist and naturalist. The son came to England at an 
early age, and was educated at Norwich Grammar School 
and at King’s College, London. He served his apprenticeship 
at the works of the Hunslet Engineering Company, near 
Leeds, and was afterwards in the locomotive department of 
the North-Eastern Railway. Turning his attention to road 
traction, he was engaged for some time as instructor in 
engine driving at Aldershot and Woolwich, and when thus 
employed gave a notable demonstration of the capabilities of 
the Thomson road-steamer, an account of which is to be 
found in our columns, December 2nd, 1870. There are 
some of his contemporaries who can remember a certain 
occasion when his coolness and skill in handling this tractor 
were put to a full test, and both being reliable, averted what 
was likely to prove a disastrous accident. Returning to railway 
work, Mr. Stanger went to Brazil as locomotive superintendent 
of the Via Ferrea de Baturita, remaining there two years. 
On his return to England he was appointed inspecting engi- 
neer to the Crown Agents for the Colonies in 1873. In 1887 
he established Broadway Testing Works for the mechanical 
and chemical examination of all structural materials in use 
by engineers. In the course of his official work, first for the 
Crown Agents and afterwards for the Admiralty, he was 
required to undertake responsibility for the quality of the 
Portland cement to be used in the various large harbour 
work now being carried out by the Government. At the time of 
his earliest appointment the subject was less fully understood 
than it is at present, and, in particular, a proper correlation 
of mechanical and chemical tests was little regarded. Mr. 
Stanger changed all that ; he caused the important depart- 
ments which he served to realise that the two methods of 
testing must go hand in hand; it is a matter of national 
satisfaction that by the adoption of thisdual system of control 
those failures which have occurred in past times are not 
likely to recur. 
The man was as good as his work. Rectitude was the key- 
note of his character. He was generous, and, what is better, 
he was just. He had a sound knowledge of engineering and 
a ripe experience ; he was eminently practical. His sagacity 
and foresight enabled him to initiate an undertaking which 
appeared, at the moment of its inception, novel and even 
uncertain of success. His diligence, tenacity, and faculty for 
organisation enabled him to bring it to fruition. He lived to 
see his ideal realised, to prove that the full, impartial, and 
scientific appraisement by all known methods of materials of 
construction was not merely acceptable to the profession, but 
was a necessity. He had a singular power of attracting 
friends whose friendship was as staunch as his character. 
They will regret him for many a day. 











DOCKYARD NOTES. 


Tempora mutantur! A year ago if one ventured to assert 
that capped projectiles.possessed much virtue or future the 
normal naval officer was prone to regard it as evidence of 
stupidity or insanity. Now things have swung round; and 
he who would hint that under war conditions ‘‘caps’’ may 
not do so well as on the proving ground, will be astonished to 
learn what an ignoramus he is. 








THe ‘‘cap gospel’’ now runs as follows :—‘‘ At any angle 
up to 30 deg. a 12in. gun will now shoot into the vitals of any 
ship at any range. At any angle up to 30 deg. and up to 
about 3000 yards a Gin. gun will get through any secondary 
armour that is carried; At any angle greater than 30 deg. 
penetration will be as good as with uncapped projectiles 
having direct impact.’’ Thus the gospel, to which some add 
that a Gin. will probably go as far through an armour wall as 
@ 12in. 





Iz is only some five years ago that ‘‘ armour—Harvey only, 
too—would keep out everything,’’ and the gun was well-nigh 
played out. So whatever we obtain, we do not get stagna- 
tion in naval ideas just at present. 


Tus revolution of thought is difficult to account for, 
because no really new facts about ‘‘caps’’ have come in 
during the last two or three years—they have penetrated the 
daily Press, but otherwise they have been about as gocd or 


Tue bottom of the Belleisle is to be armour-plated in order 
to acquire information as to the value of an armoured bottom 
against torpedo attack. To most people it would appear 
sufficiently obvious that the surest way to aggravate torpedo 
effect is to increase the resistance it will meet; but the official 
mind likes to feel its way now and again. It did so in 
Russia with a barge plated with a 4in. bottom, the bits of 
which have never since been found! Possibly, however, 
thick armour is to be tried, though we can hardly conceive 
that any reasonable thickness would serve better. Or it may 
be that an inner armour skin is to be tested, but here France 
has been before us without any satisfactory result. For 
ourselves, we regard such experiments as likely to be of little, 
if any, use, though were lead substituted for armour some- 
thing of value might possibly be discovered. From the non- 
efiect of explosives detonated in lead vessels, it might be 
argued that ductility may give salvation; but such soft 
bottoms would be troublesome to ships which—like some of 
our new cruisers—have a way of getting their present bottoms 
nearly red hot under the furnaces. 
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THE Lonpon WaTER BoarD.—The London County Council on 
Tuesday last elected the following fourteen members as the Council's 
representatives on the London Water Board :—Mr. Beacheroft, Mr. 
Burns, Mr. H. Clarke, Mr. Cornwall, Mr. Dickinson, Mr. Harris, 
Mr. Idris, Sir J. McDougall, Mr. Radford, Lord Sandhurst, Mr. 
Ward, Lord Welby, Mr. ite, and Mr. T. McKinnon Wood. 

Tue SEWAGE or RicHMOND.—The Richmond Main Sewerage 
Board has approved a scheme designed by Mr. William Fairley, 
engineer to the Board, for treating the sewage of part of the 
united districts on ihe bacterial system. The works are estimated 
to cost £8000 without land, and the pumping is to be done by 
electrically-driven pumps, taking energy from the main pumping 
station, Mortlake ; all filling and emptying of filter beds to be 
done automatically, the flow being equalised during the twenty- 
four hours. 

Society OF EXPERIMENTAL ENGINEERS.—On the 7th inst. Mr. 
George C. Douglas, C.E., gave a lecture on “‘ Producer Gas and 
Compound Gas Engines,” Mr. Fred. C. Sturrock, the President, in 
the chair. The lecturer in his introductory remarks pointed out 
that the steam engine in its present form was doomed,.and that 
power in the future was to be obtained by means of water or steam 
turbines and gas engines operated in conjunction with dynamos 
and electric motors. These prime movers would be situated at 
centres where energy could be conveniently obtained, such as great 
waterfalls, coal mines, or oil wells. _Confining his attention to 
coal, he showed that the most economical way of utilising that 
source of energy was to convert it into producer gas, using it to 
operate gas engines directly or by means of mains leading it to 
manufacturing centres, where it would be used to fire steam boilers. 
He thought that although the best way would be to generate 
electricity at the pit head and convey electrical energy to con- 
sumers, it might be better for gas manufacturers in the meantime 
to convey the gas to the consumer, as by so doing existing plant 
could be used and only displaced when the owners of works found 
it most convenient. He also directed attention to the possibility 
of a means being discovered whereby electrical power could be, 
conveyed without wires, somewhat after the Marconi system. The 
lecturer then treated in detail Mond’s fs producer; the Duff 
system, as carried out by Messrs W. F. Mason, Limited, Man- 
chester, and some others, demonstrating the difference and want 
of difference which pertained. Mr. Douglas gave a description of 
the 100 horse-power compound gas engine invented by Mr. Butler, 
and made by Messrs. Clarke, Chapman and Co,, Limited, 
Gateshead-on-fyne. He pointed out that this engine was remark - 
able in many ways, and that it seemed to be a distinct advance on 
the ordinary gas engine both for economy and reliability. After 
discussion, the chairman intimated that an arrangement had been 
made whereby the members of the Society were to have the 








suitability for a particular class of work. It is now some 


bad as ever. 


opportunity of shortly testing the efficiency of a National gas engine, 
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THE COUNTY COUNCIL BILLS, 1903. 


Ix the coming session of Parliament the London County 
Council have it in view to introduce certain measures of 
great importance to those who are concerned with the 
supply of electricity within the administrative county 
of London. By the London County Council (Electric Supply) 
Bill, it is proposed, inter alia, to make further provision with 
respect to the purchase of electric undertakings by local 
authorities in the county of London; while the London 
County Council (General Powers) Bill contains certain 
clauses by which it is proposed to enable the local authorities 
who are allowed tosupply electricity, to supply consumers with 
electric fittings. 

In view of the importance of two measures, which, if passed, 
will ultimately transfer the entire electrical industry of 
London to the hands of the municipalities, it may be found 
useful if we advert to some of their more important clauses. 

The objects of the Electric Supply Bill are (1) to enable 
local authorities to combine together for the purchase of 
undertakings which overlap the boundaries of more than one 
municipality; (2) to enable the County Council to purchase 
undertakings in certain cases, and transfer them to the local 
authorities; (3) to enable the County Council to purchase 
power supply undertakings ; (4) to enable the County Council 
to supply electrical energy. 

The necessity of conferring power upon the local authorities 
to combine together for the purpose of acquiring electrical 
undertakings has arisen owing to the fact that the area of 
a supply company is often under the control of more 
than one municipality. Again, the London Local Govern- 
ment Act of 1899 introduced further complications in the 
delimitation of boundaries. The Electric Lighting Acts 
of 1882 and 1888 merely gave power to a local authority, 
within whose jurisdiction the -area of supply of any 
undertakers is situated, to purchase such undertaking com- 
pulsorily within a certain time, but hitherto there has been 
no power given to local authorities to combine in order to 
acquire the property of any electric lighting company in 
which they all had an interest. It is now proposed by Clause 3 
of the London County Council (Electric Supply) Bill, that 
where any authorised distributors are authorised to supply 
electrical energy in any area of supply which extends into 
more than one district, it shall be lawful for all the local 
authorities of the districts in which such area of supply is 
situate to exercise in combination—subject to the provisions 
of the Act—the power of purchasing the undertakings of such 
authorised distributors after the expiration of the periods, 
and upon the terms and in the manner provided by the 
Electric Lighting Acts 1882 and 1888, or by those Acts and 
the special Acts relating to the undertaking of such authorised 
distributors, and in ali respects as though the purchasing 
body were the local authority within the meaning of the said 
Acts for a district comprising the whole of the area of supply 
of such authorised distributors, and as if the whole of the 
undertaking was situate within such district. 

The expression ‘‘ authorised distributors ’’ meansany com- 
pany, body, or person—not being a bulk company—authorised 
by special Act to supply electrical energy directly to general 
consumers, and includes any company, body, or person which 
is also authorised to supply electrical energy to authorised 
distributors. In order to ensure that all the local authorities 
in London may fallin with the proposal embodied in the above 
clause, a somewhat ingenious method has been resorted to. 
It is provided by Clause 4 (2), that where any local authority 
fails to pass a resolution in favour of a combination—which 
resolution is to be passed in the manner provided by Section 3 
of the Electric Lighting Act, 1882—and the rateable value of 
the part of the district of any such local authority does not 
exceed a tenth part of the rateable value of the whole of such 
area of supply, and the local authorities of the other districts 
into which such area extends have passed the requisite 
resolutions, any such first-mentioned local authority shall be 
deemed to have entered into the combination, and to have 
passed the necessary resolution for that purpose. 

It will be seen that these clauses will enable the local 
authorities, acting in concert, to take over all the electrical 
undertakings which are now in the hands of private 
companies. It is to be observed, however, that this power 
can only be exercised in respect of each company after the 
expiration of the statutory period relating thereto. There is 
no denying the fact that it greatly increases the probability 
of ali the metropolitan supply companies becoming vested in 
the municipalities. 

The proposed combination of local authorities is for the 
sole purpose of extinguishing the private companies. As soon 
as this object is effected, the combination, or ‘‘ purchasing 
body,’’ must, on being requested, transfer to any local 
authority making such request, and being one of the local 
authorities constituting such purchasing body, such part of 
such undertaking—not being a part within the district of 
any other local authorities constituting such purchasing body 
—as, failing agreement, may be determined by arbitration. 

There is one comment immediately suggested by a study 
of the foregoing. provisions. Supposing that a local 
authority, the rateable value of whose property within the 
supply companies’ area is a little more than one-tenth the 
rateable value of the whole of such area, refuses to pass the 
necessary resolution; what is the position? In sucha case it 
would seem that the scheme of compulsory purchase may be 
wrecked ; but if is probable that the borough councils were 
consulted upon, and gave their consent to this clause before 
it was made part of the Bill. Nevertheless, it has all the 
appearance of a coercive measure, designed to advance the 
interests of municipal trading and to bear down the opposition 
of the few remaining local authorities who hesitate to 
embark the ratepayers’ money upon costly electrical enter- 
prise. The Bill does not stop here. The County Council 
itself is seeking powers of purchase. It is provided by 
Clause 7 that it shall be lawful for the County Council, at the 
request of local authorities of the districts in which the area 
of supply of any authorised distributors whose area of supply 
extends into more than one district is situate, to purchase the 

‘undertaking in a manner similar to that which may be 
adopted by a combination of local authorities. Moreover, in 
this case also, the opposition of a dissenting local authority 
may be overcome by means similar to those to which, in the 
case of purchase by a combination, we have already alluded. 
To put the matter in a nutshell, the County Council seek the 
power to act as the via media between the municipalities and 
the private companies for the purpose of effecting compulsory 
purchase. 

Granted that compulsory purchase on this wholesale 
principle is desirable in the interest of the ratepayers, 
it must be admitted that the proposed scheme appears to be 
a satisfactory way of bringing it about ; for it is obvious that 





every supply company would prefer to have its undertaking 
purchased all at once than to have it taken over piecemeal by 
different bodies. Compulsory purchase of electric lighting 
undertakings is no novelty ; but the Bill before us alsoconfers 
powers to purchase bulk supply undertakings. The expression 
‘* Bulk Company’? means any company, body, or person 
authorised by special Act to supply electrical energy to autho- 
rised distributors, but not directly to general consumers. 
It is provided by Clause 9 that the undertaking of any bulk 
company authorised by special Act to supply only to autho- 
rised distributors having powers of supply in one district 
only shall, subject to the provisions of the Act, be purchase- 
able by the local authority of such district, subject to and in 
accordance with the provisions of the Electric Lighting Acts. 
In the case, however, of a bulk company having powers in 
more than one district, a combination of local authorities or 
the County Council may be the purchasers. It is provided, 
however, that in the case of the undertaking of any butik 
company authorised by any Act passed before the passing of 
the proposed Act, the amount of purchase money and com- 
pensation is to be determined, subject to and in accordance 
with the provisions of the Lands Clauses Acts. It is also 
provided that the undertaking of the Central Electric Supply 
Company shall not be purchased unless the local authority 
purchasing the same shall at the same time purchase the 
undertakings of the Westminster Electric Supply Corpora- 
tion, Limited, and the St. James’ and Pall Mall Electric Light 
Company, Limited. 

It is gratifying to notice that the principle of compensation 
for compulsory purchase is to be recognised in the case of 
bulk companies. Not having the Acts under which these 
bodies are at present working before us, we are unable to say 
whether there was any prospect of compulsory purchase at 
the time when they obtained their parliamentary powers. If 
this was not the case, it seems a little hard that they should 
now be subjected to such a risk, even though the customary 
10 per cent. may be forthcoming. That the County Council 
are determined to exercise this power of taking over the 
property of power companies is evidenced by Clause 19, 
which provides that it shall be lawful for the Council to 
supply from any generating station already belonging or 
which may hereafter belong to them, electrical energy to any 
local authority, being authorised distributors, which may 
desire to be so supplied on such terms as may be agreed 
between the Council and such local authority. 

The ultimate effect of the County Council (Electric Supply) 
Bill, to the provisions of which we have now drawn atten- 
tion, is to afford increase of facilities for compulsory pur- 
chase by local authorities. With the exception of the 
generating stations of railway companies, used exclusively 
for the purpose of generating electricity for working railways, 
every station in the metropolis may be transferred to local 
authorities. 

It would seem to be rather late in the day to reiterate any 
arguments against the policy which underlies the proposals 
involved in the Bill under discussion. We cannot refrain, 
however, from quoting a passage from a speech delivered by 
Mr. Sydney Morse at a meeting of the London Municipal 
Society, held on May 28th, 1902, where he said: ‘‘ During my 
experience of electrical matters I have seen municipal 
accounts purporting to show large profits on electrical under- 
takings. But those accounts did not show the true expendi- 
ture. For instance, one municipality had invested £1,000,000 
in electric light works, and derived a gross income of £12,000 
therefrom. What were the charges in the electric lighting 
accounts for the services of the town clerk, the borough 
engineer, the borough accountant, and their respective 
stafis? Nil for the first two years, and £50 for the third 
year. A private trader cannot omit such charges from his 
accounts, as each business must show a profit after being 
debited with its full proportion of disbursements. The 
alleged profits of municipalities on many of these enterprises 
would disappear if the accounts were properly kept.’’ 

It is argued, of course, by the supporters of municipal 
trading that the supply of electricity is essentially a public 
matter. The same speaker, with a view to showing that 
electricity is not an article generally required by ratepayers, 
said: ‘‘In Salford, where there are 36,000 ratepayers, there are 
only 400 consumers of electric light, and a charge of £7500 
per annum is levied on the whole body of ratepayers to meet 
the loss in this department.’’ It is hoped that even at the 
eleventh hour Parliament may see its way to forbid the whole- 
sale surrender of the electrical industry of London to the 
local authorities, unless some means are adopted to ensure 
that the ratepayers are consenting parties to the transaction. 

We now pass on to consider certain other important 
proposals affecting the electrical world which are to be 
found in the London County Council (General Powers) Bill, 
1903. Clause 63 of this Bill is in the following form :—‘ It 
shall be lawful for the council of any metropolitan borough 
being authorised to supply and supplying electrical energy to 
expend money upon the wiring, and fitting, and supplying 
with wires, fittings, and apparatus the premises of their con- 
sumers or prospective consumers, and to enter into and carry 
into effect agreements and arrangements with respect thereto, 
and to make such charges therefor, whether directly or 
otherwise, as they may think fit.’’ Clause 64 provides that 
‘any such council of a metropolitan borough may borrow in 
the same manner and subject to the same conditions as if 
such expenditure were for the purposes of the Electric 
Lighting Acts, 1882 and 1888, such sums of money as may 
be required by such counci),’’ for the purposes mentioned in 
Clause 63. 

How the County Council comes to seek for parliamentary 
powers on behalf of the borough councils, and how a novel 
proposal of this kind finds its way into a general powers Bill, 
we cannot undertake to say. It will be observed that powers 
are sought to enable the borough councils to wire the premises, 
not only of consumers, but of prospective consumers. By 
making an arrangement with the builder of a new row of 
houses, it will thus be competent for the local authority to 
obtain a monopoly of the supply of electrical fittings to those 
houses, while if the local council do not themselves wish to 
undertake the work, they may enter into an agreement with, 
and practically hand over the benefit of the monopoly of their 
district to a contractor. Of course, it will always be com- 
petent for those who deal in electrical fittings to undersell the 
municipality; but in fixing their scale of charges, the local 
authority may always justify a low. price by saying, ‘It is 
in the interest of the ratepayers.’’ It will certainly be of 
interest to ratepayers who require them to obtain fittings at 
the lowest price; but what of the ratepayers who require no 
electrical fittings, whose money is to be expended upon 
supplying these luxuries to others? In supplying good water, 
in keeping the roads in good condition, in relieving the poor, 
local authorities minister to the public need. In our view, 
they travel far beyond their province when they enter into 





unfair competition with those who supply electrical fittings 
and other articles which are mere luxuries to the erent 
number of ratepayers. 








THE OIL-CARRYING STEAMER 
NARRAGANSETT. 


One of the most noteworthy vessels produced on the Clyde 
for some years is the oil-carrying steamer Narragansett 
which was launched on the 12th inst. from the Cartsdyke 
yard of Messrs. Scott and Company, Greenock. Built to the 
order of the Anglo-American Oil Company, she is the largest 
bulk oil carrier afloat, the largest vessel yet built on the 
lower reaches of the Clyde, and one of the heaviest ships ever 
launched into that river ; the launching weight, owing to the 
great strength and minute subdivision of the structure, being 
abnormally large in proportion to the dimensions. The 
launch, which was highly successful, took place at twelve 
noon, the naming ceremony being performed by Mrs. Usmar 
wife of one of the directors of the owning company. The 
Narragansett is 531ft. long, 634ft. beam, and 42ft. deep, the 
gross tonnage being about 11,000 tons. When completely 
fitted she will have a deadweight carrying capacity of 12,500 
tons, of which over 11,000 tons will be oil in tanks, and 1500 
tons either coal or oil fuel. Her displacement, when fully 
loaded, will be about 21,000 tons. Built to Lloyd’s 100 Aj 
three-deck class, with a complete shelter deck, but with 
scantlings and structural arrangements much in excess of 
Lloyd’s requirements, she is probably one of the strongest 
and most rigid vessels afloat, while, owing to the large 
number and careful arrangement of the subdivisions, she is 
practically unsinkable. There are eighteen thwartship bulk- 
heads, and the compartments thus formed are further divided 
by longitudinal bulkheads, forming in all twenty-seven 
separate compartments below the main deck. These, with 
one or two exceptions, require to prove oil-tight, and in order 
to render themso the utmost care had to be taken with the 
fitting, riveting, and caulking. The ordeal of withstand. 
ing a pressure due to a head of water 20ft. above the 
main deck was satisfactorily passed in every case, and at 
the first application of the test, a result which strikingly 
indicated the carefulness of the workmanship, and of its 
supervision at all stages of the ship’s construction. Over a 
million and a-quarter rivets were used in the structure, and 
the time occupied in building was only a little over twelve 
months. The Narragansett will be the most completely 
equipped oil carrier afloat. Unlike most of the ‘ tankers” 
now in service, she has her propelling machinery amidships, 
which necessitated the expensive arrangement of the shaft 
tunnel being taken through the after oil tanks. It is circular 
in form, pe passes through eight separate oil compartments, 
access to it being obtained from the shelter deck by two 
trunks—one at each end. The oil tanks proper are all below 
the main deck, and are sixteen in number—eight forward 
and eight aft of the machinery space. Between the main and 
upper decks are four smaller oil compartments, for use when 
the vessel may be loaded down to her summer freeboard. 
There are four cofferdams of oil-tight construction, and the 
bunkers and deep ballast tanks are also oil-tight, which will 
facilitate their use as oil bunkers, should it be decided in the 
future to adopt oil as fuel. There are two oil-tight pump 
rooms, one forward and one aft of the machinery space. 
The pumps, four in number, are of the ‘‘Snow’’ type, and 
are together capable of discharging the oil at the rate 
of 900 tons per hour; that is to say, the whole cargo 
in about twelve hours. The oil tanks are, of course, 
available as ballast tanks in the event of the ship requiring 
to make a light voyage. This is a remote contingency, how- 
ever, for very complete arrangements are provided for turning 
the vessel into an ordinary cargo steamer within a few hours 
of her employment as an oil carrier. There are steam con- 
nections with all the tanks for cleaning and fire-extinguish- 
ing, and a very elaborate system of ventilation, both by fans 
and natural vents, has been adopted for clearing the tanks of 
gas. In addition to the centre line of hatches, which com- 
municate by oil-tight trunks with the oil tanks, side hatches 
are fitted to the upper and lower ‘tween decks, which are 
always available for cargo, even when the oil tanks are full. 
These 'tween decks are lighted by side lights, so that the 
vessel can, if necessary, be readily made available for carrying 
cattle or troops. The cargo gear on deck consists of sixteen 
derricks on Samson posts, and nine large and specially 
designed steam winches. The accommodation for a limited 
number of passengers, as well as officers and the crew, is 
complete and comfortable. There is steam heating through- 
out, and to avoid the risk of fire the galleyis so arranged that 
all the cooking can be done by steam, while the electric 
installation has been carried out with the same object in 
view. Although the vessel is primarily intended for the 
Atlantic service, the possibility of trading in Eastern waters 
has been considered. All the Suez Canal Company’s 
stringent regulations have been complied with, and the 
draught has been limited to permit of use of this waterway. 
The ventilation has been designed to suit hot climates, and 
awnings, teak decks, and other Eastern essentials are 
included in the equipment 

The propelling machinery by the builders consists of triple- 
expansion engines designed to indicate 5500 horse-power, and 
drive the vessel at a speed of 14 knots. The cylinders are 
supported by six ‘‘split’’ columns, three of which carry a 
circular wrought steel condenser of large cooling surface, 
supplied with water by an 18in. centrifugal circulating pump 
driven by two independent engines. The auxiliary machinery 
includes two sets of slow-speed feed pumps, feed-heater and 
evaporator ; feed-filters vhs ay silent ash hoists—self-tipping— 
in each stokehold. All these exhaust into a combined 
auxiliary condenser and feed-heater, having a total surface of 
950 square feet. Steam at 2001b. pressure is generated in six 
large single-ended boilers, which are placed three abreast in 
two stokeholds. They are worked under natural draught, 
and the funnel, which is 15ft. diameter, rises to 100ft. above 
the grate bars. The shafting is much in excess of Lloyd’s 
requirements, and the propeller, of 20ft. diameter, is fitted 
with four adjustable bronze blades. The vessel and machinery 
have been designed and constructed under the supervision of 
Mr. Archibald Blair, marine superintendent of the Anglo- 
American Oil Company. Mr. Usmar, speaking at the 
luncheon following the launch, said that his company was 
incorporated in 1888 for the purpose of distributing illu- 
minating oil in bulk. The total importation of rs 
oil in 1888 was 1,725,000 barrels. Only fourteen years hai 
passed since then, and the total quantity imported last year 
from America and Russia was 4,026,000 barrels. In all, his 
company now had fourteen tank steamers, and in addition a 
fleet of seventeen large steel sailing vessels, most of which 
were Clyde-built, 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
corr’ i 





THE USE AND ABUSE OF DIAGRAMS, 


1,,—Though agreeing with much in the article on ‘‘ The Use 
ae pee of jagrams aD earing in your issue of the 6th inst.— 
nothing can lie like an indicator in inexperienced hands—! ho 
ill permit me to dissent from two sentences in that article. 
Virst, ‘James Watt’s invention of the separate condenser was 
the result of mental effort, which had nothing whatever to do with 
mathematics,” including, 1 conclude from the context, the theory 
of heat. Now, Sir, Watt himself said that his idea of a separate 
condenser was due to his knowledge of the discovery of latent 
heat by his friend, Dr. Black, during the previous year. Second, 
“The steam engine and the gas engine, and all the heat motors 
in existence, have been developed without the least regard or 
consideration for Carnot’s function.” In your issue of August 
22nd, 1902, you have explained very clearly that the Diesel 
engine, Which has converted into work a larger proportion of the 
heat supplied to it than has any other engine, was the result of a 
deliberate attempt to carry into practice the teachings of Carnot. 

In your issue of the 30th ult., **A Draughtsman” very properly 
asks how hecan apply the @¢ diagram when designing a steam 
engine. I regret that when Mr. Macfarlane Gray's ingenious 
icture of Clausius’ mathematical abstraction of entropy appeared 
in 1889, my energies were so fully engaged in other directions that 
| failed to give the new diagram the attention it doubtless deserved, 
an omission which I hope soon to repair, and consequently I have 
never actually made use of it. But years before I did make use 
of the theory of heat successfully to settle the dimensions of the 
and proportions of the cylinders of some large air com- 
and as the methods of reasoning are not dissimilar, 
find it worth recording for the information of ‘‘A 
Draughtsman,” and perhaps of your other readers. I enclose 
copy of my calculations and diagrams, which I see are dated 
July 3lst, 1878. At that time I was a draughtsman in the offices 
of well-known engineers, who had received an order for a pair of 
horizontal steam engines to have steam cylinders 30in. diameter by 
7ft. stroke, driving direct from their tailrods two cylinders for com- 
pressing air in two stages, up to a pressure of 200 Ib. on the square 
inch, these cylinders being ordered of 24in. and 32in. diameter 
respectively. 

The pasonetiins struck me as peculiar, and I proceeded to 
investigate the question theoretically, seeing there was no practical 
exp2rience with such a system available. anks to an excellent 
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series of articles on ‘‘The Mechanical Properties of Gases,” com- 
menced in your issue of the 30th April, 1875, I was able to produce 
the enclosed diagram showing what would be the pressure of the 
air at each instant (a) if all the heat generated by compression 
were extracted by cooling water, () if none of the heat escaped at 
all. It was evident that in practice the actual pressures must lie 
somewhere between the two curves. This showed that with so large 
a high-pressure cylinder nearly the whole of the work would 
done in that cylinder, and that the correct area for the cylinder 
must be something between 16$in. and 18}in. diameter, and I had 
reason to suppose that 17in. was likely to be as nearly as possible 
the proper size. 

Representations were made to the gentleman who had ordered 
these engines, and he replied that the ratios of cylinders specified 
were those of a small compressor he had used in his experiment, 
but admitted it ram-very irregularly, hence his stipulation that the 
new engine should have a 30+ton fly-wheel ; moreover, the bearings 
on the high-pressure side were continually heating, which is not 
remarkable with a pressuré on one crank pin so many times 
greater than that on the other. . There was a hesitation to accept 
my figures in their entirety, and the. high-pressure cylinder was 
actually made 20in. in diameter, and the low-pressure cylinder 
34in. diameter. I completed the drawings, but left the firm’s 
service before the engines were actually constructed, and beyond 
the fact that they were running successfully, heard no more about 
them until many years later, when I accidentally came across a 
paper, by their purchaser, published in 1881, in which he said: ‘‘ We 
bave found, however, by experience that to have made the high- 
pressure cylinder one-fourth the area of the low-pre sure would have 
give a better division of the work.” That is the 17in. cylinder I had 
proposed. Had the engines been constructed as ordered, I feel sure 
the 30-ton fly-wheel would have broken the main bearing or bed- 
plate on the high-pressure side, 

Whilst the most thorough acquaintance with thermo-dynamics 
could never enable any man to Senter a locomotive which would 
haul a heavy express train to scheduled time, or a set of torpedo- 
catcher engines which would run off their acceptance trials success- 
fully, unless he had had considerable previous experience 
of such work, the knowledge required for which ‘‘slowly broadens 
dowa from precedent to precedent,” at the same time if any man 
has to step wide from the beaten track of previous practice, he can 
only do so with any confidence or reasonable hope of avoiding costly 
blunders by first acquiring a thorough knowledge of the theory 
of his subject, and then such an extended practical experience of 
kindred work as shall ensure a courageous, as distinguished from a 
rash, course, The righteous horror with which the sanguine inventor 
is regarded by business men is due to the fact that he is almost 
invariably ignorant of the theory of his subject, and so of what is 
likely to d, and sublimely indifferent to the past history of 
very similar attempts. 

Compression of air to a pressure of 2001b. per square inch above 
the atmosphere, required the size of the second cylinder, the 
first being 32in. diameter, if both are of the same stroke, and half 
the work is to be done in each cylinder, 








Pressures taken grom the Diagram. 


Isothermally. Adiabatically. 
Final pressure in first cylinder, lb. .. 42-5 .. .. .. 58-5 
TONE kc. ce. th heied ee ae - 29-90 
Mean pressure in second cylinder 75-25 92-1 


Area of 82in. cylinder x its mean pressure _ 
Mean pressure in second cylinder 

of second cylinder to do equal work. 

804 


x 19-65 3 se 
7505 = 209-8 square inches = area of 
cylinder 163 diameter. 


Area 





Isothermally 


804 x 29-9 _ ‘ , 
Adiabatically | a = 261 square inches = area of cylinder 
l 18} diameter. 


To prove these ratios of cylinders will give the pressures stated 
as the final ae in the first and initial pressure in the second 
cylinder. From the diagram we find that 100 volumes of air are 


compressed into 26 volumes, then 100” area of first cylinder, will 


give area of second. 


25 a = 209 = area of cylinder 16gin. diameter. 
La a = 257 = area of cylinder 18}in. diameter. 


The sizes of cylinders specified being 32in. and 24in., 100 volumes 

of air at 14-7 Ib. pressure taken into a 32in. cylinder and com- 
ressed into a 24in., gives a terminal pressure in the 32in. = the 

initial pressure in the 24in.; if the air is completely cooled we have 

14-7 x area of 32 _ 14-7 x 804 _ 96 141, absolute, or 26-14 

area of 24in. 452 

- 14-7 = 11-34]b. above the atmosphere. Joun W. HALL. 

71, Temp!e-row, Birmingham, February 9th. 





SUPERHEATING. 


Sir,—We have the pleasure to enclose herewith copy of a letter 
which we have received this morning from Professor te. from 
which you will see that an error was made as regards the calorific 
value of the coal in his report of the trials at Manningtree. The 
corrected results should be as stated in Professor Ewing’s letter. 
Easton AND Company, Limited. 
(H. K. BayYngs), 


Broad Sanctuary Chambers, Broad Sanctuary, W., 
February 18th. 

‘* Dear Sirs,—In my recent report to you on trials of an engine 
at the Brantham Works of the British Xylonite Company, near 
Manningtree, I gave figures for the calorific value of the coal used 
in the trials. Since then I kave found that these figures are con- 
siderably too high, owing to an error in the constant of the calori- 
meter, as furnished to me. I have now determined the constant 
by several independent methods, and Dr. Glazebrook, F.R.S., of 
the National Physical Laboratory, has kindly informed me of the 
results of further determinations made by him. His figures and 
mine agree, and leave no doubt that the value originally taken 
requires correction. The result of this correction is to reduce the 
calorific value of the coal to the following figures :— 

‘*Ccal supplied to boiler furnaces... 13,300 thermal units per Ib. 
‘Coal supplied to superheater 11,900 §ditto ditto 

‘* Having regard to the proportion in which coal was supplied to 
the boiler and superheater respectively, these figures give 12,970 
thermal units per lb. for the mean calorific power of the fuel, as 
used in the trials. 

‘The quantity of coal consumed in making and superheating 
the steam, namely, 1-41 lb. per indicated horse-power hour, was 
accordingly equivalent to 1-22 lb. of standard coal having a calorific 
power of 15,000 thermal units per lb. 

‘* (Signed) J. A. Ewrne, 

‘* Engineering Laboratory, Cambridge, February 17th.” 

{It would interest many of our readers to know how the 
‘standard’ has been obtained. The average of British coal is 
14,133, of best Welsh coal 15,567. The adoption of some standard 
= —_ <a acceptable would be an excellent thing. 
—Ep. Tue E. 





NORTHERN OF FRANCE COMPOUND LOCOMOTIVES, 


Sir,—I am able to answer some of the questions of Mr. F, W. 
Brewer in your issue of the 13th inst. The average cut-off in the 
high-pressure cylinders when hauling heavy loads varies from 45 per 
cent. to 55 per cent. on the level or up hill when hauling the 
heavier loads of from 300 tons to 350 tons. The admission in the 
low-pressure cylinders is never more than 65 per cent., and asa 
rule there is not more than 60 ; in no case have I ever noticed no 
cut-off, The average running positions are an admission of 45 and 
65 in the high and low-pressure cylinders respectively. It all 
depends upon the actual case as to whether live steam is admitted 
during the actual running, though, of course,*there is a valve pro- 
vided for that se 3 ascending certain of the~grades it is 
occasionally - As Iwas on the footplate of 2641 during the 
last two of the trials mentioned, I am happy to be able to give the 
following information :—On the 360 tons trip up the 1 in 200 out of 
Paris, the admissions were 52.and 65 in the high-pressure and 
low-pressure cylinders respectively, the regulator was wide open, 
the engine was worked pe aa | entirely on this run. 

With the 235 tons load up the 1 in 125 to Caffiers the admission 
was 47 per cent. and 62 per cent. respectively, with the regulator 
open about 80 per cent. Up this grade I suppose that there was 
direct admission of live steam to the low-pressure cylinders, but of 
this I am not certain, as I did not note it as having occurred at the 
time. In your issue of the 6th I notice that one correspondent 
writes to the effect that the Nord now instruct their men to kee 
the pressure at or near to 200 Ib. per square inch. May I ask if 
this is official, and, if so, when it began, as I have noticed displeasure 
on the part of the men when the steam dropped to 213, let alone 
200,.per square inch. R. Hope. 

Hotel Calofornia, Cannes, February 16th. 





FRENCH LOCOMOTIVES IN ENGLAND. 


Sir,—As one who visited the Paris Exhibition of 1889, and had 
the pleasure of being introduced to the late Mr. Stroudley, may I 
be allowed to correct Mr. H. R. de Salis concerning the English 
locomotives exhibited ! In addition to the Midland, South-Eastern, 
and London, Brighton, and South Coast—Sir Edward Blount—the 
London and North-Western had the Marcbioness of Stafford, also 
a model of the late P. Stirling’s 8ft.' single, made by P. Stirling, 
junior. As for lubricants, good oil used for valves and cylinders is 
a coal economiser,. 

An old driver whom I was trained under was once asked how it 
was he always got the coal premium. Good oil, and plenty of it at 
the leading end, was the reply ; and this was before sight-feed and 
other lubricators were brought into use. Blue ruin is a most 
appropriate name for what some call oil—blue ruin by name and 





by nature. D. ANDERSON, 
Villa Selincourt, Caxton-road, Wood Green, N., 
February 17th. 
ENTROPY. 


Sir,—Jucging from the various expressions of opinion as to the 
nature of entropy which-are in circulation in the technical Press, 
it would be a matter of interest to know on whose definition the 
@ @ diagram has been founded. 

Mr. Robinson will do good service if he will tell us in what respects 





Mr. Willans improved his engine after he had learned the calculus. 
We are constantly told that such and such announcements made by 
those who study thermodynamics have resulted in great improve- 
ments inthe steamengine. Sofarno one hascome forward tosay what 
the improvements are. Under the circumstances I may be excused 
if I ask a few questions:—(1) To a knowledge of what thermo- 
dynamic law was the invention of the compound engine by Horn- 
blower in 1781, and by Arthur Woolf in 1804 due. "he far as I am 
aware the science of thermodynamics had not then been born. (2)To 
a knowledge of what thermodynamic law was the world indebted 
for the Cornish engine. (3) What thermodynamic law led to the 
invention of the injector !. (4) What improvement in the steam or 
any other heat engine was invented by Rankine, or Clausius, or 
Tait, or Clark-Maxwell, or, to come down to modern days, by 
Professor Perry / H. H. 
February 16th, 1903. 





Sir,—May I ask you to correct a rather important typographical 
error in my letter iu your last issue. I said—in speaking of Pro- 
fessor Hudson Beare’s lectures on entropy—‘‘ As delivered the 
Faraone d statement was ‘Entropy or heat-weight or Quantity. 

emperature: In heating water, &c. &c.’” As printed, the sen- 
tence ran :—‘‘ As delivered, the opening statement was, ‘ Entropy 
or Heat, Weight or Quantity. Caan Eo :—In heating water, 
&c.” The insertion of the additional comma, and the separation 
of Quantity and Temperature, of course destroys the ee 

I might add that Professor Beare had previously defined heat- 
weight as, ‘“‘any given amount of heat ~ absolute temperature, as 
will be apparent.” J. W. CaBLE, 

East Finchley, February 16th. 

[Correspondents cannot be too careful in the preparation of 
manuscript, when much turns on the difference betwe2n hyphens 
and commas.—Ep. THE E.] 





FOREIGN VU. ENGLISH GOODS. 


Sir,—We notice that the Southampton Town Council had a 
discussion on the advisability of accepting foreign goods in prefer- 
ence to those of British manufacture. As the maker of the lowest 
English tender of £3885 10s., which was only £92 more than the 
French or Belgian tender, we can only express surprise that the 
Southampton Corporation, who have had large quantities of our 
pipes, all of a satisfactory character, should have passed us for. 
such a trifling sum: If we had been asked to reduce our tender 
by £100 we should have only been too pleased to have done so 
rather than lose the order. In all English tenders there is a 
clause that the current rate of wages shall be paid, and if we only 
paid the rate of wages which are current in France or Belgium we 
could have reduced our tender materially. 

Where do the British working men and taxpayer come in here / 

J. A. LONGDEN, Managing Director. 

Stanton Ironworks Company, Limited, near Nottingham, 

February 12th. 





AMERICAN METHODS FOR BRITISH RAILWAYS. 


Sir,—In view of the outery now being made in many quarters 
for reform in British railway methods, and the adoption of 
American ideas, may I beg the favour of a small space in your 
valuable columns to draw the attention of railway shareholders to 
the fact that an order has been issued by the Missouri Pacific 
management that no relative of an official shall be employed in a 
position subordinate to that official.on the Missouri Pacific and 
Ircn Mountain system! The motive of the order is to place all 
employés on an equal basis in the matter of advancement, and is 
an order which might very well be imitated by every railway com- 
pany in this country :—‘‘A burning grievance to thousands of 
efficient railway men is that by hard work they have acquired 
intimate acquaintance with railway details which ought to recom- 
mend them for promotion, but they are kept back so that inefficient 
relations of officials may be advanced.” 

These words appear in a New York paper relative to American 
railroads ; but are they not just as applicable to English railways ! 
This particular ‘‘ American innovation” would at least give con- 
siderable satisfaction to a large number of the staff. 

J. E. 8. CHALLENER, 
General Secretary, Railway Clerks’ Association. 

11, Bank Chambers, High-street, Doncaster, February 17th. 





DIGNITY AND IMPUDENCE. 

Str,—It is very interesting to note the engraving you give of 
the two Yarrow engines on page 166 of your last issue. It is a 
ity you could not have mentioned the steam pressure and revo- 
utions of both installations, and £ ge a comparative idea as to 
cost of each and the space occupied, with the probable amount to 
be written off either system, for maintenance, —- and depre- 
ciation of each type, presuming they were both driving the same 
load, and under similar conditions. Also the fuel and steam that 
would be consumed by each per horse-power developed. The 
information suggested would complete the interesting comparison 
you have already drawn, and looking at it, it makes one think of 
the other items that I have suggested. H. W. ANDERSON. 

Teddington, February 16th. 





CRANES FOR SOUTH AMERICA, 


Sir,—Referring to the electric cranes for South America, which 
you illustrated in your issue of February 6th, may we ask you to 
add to the information there given that the cranes were constructed 
under the supervision of Messrs. Livesey, Son and Henderson, all 
work being submitted for their approval ; and also that the British 
Westinghouse Electric and Manufacturing Company was the head 
contractor for the whole of the electrical equipment, including the 
supply of the cranes, we manufacturing the mechanical part of the 
cranes for the British Westinghouse Company, which supplied its 
own electrical equipment, and with which we worked in conjunc- 
tion throughout. STOTHERT AND Pirt, Limited. 

Bath, February 16th. 


GRANITE SETTS. 


Sir,—Will you &indly allow me to ask, through the medium of 
your paper, what the experience of your readers is in regard to the 
relative economy and durability of granite-laid streets for heavy 
traffic, composed of setts of the following various sizes :—Sin. to 
12in. long by 9in. by 3in. ; 6in. to 8in. to 10in. long by Gin. by 3in. ; 
or 4in. by 4in. by 6in., laid on a good concrete bed, and grouted 
with cement 3 to 1, or bitumen. 

In Birkenhead, Liverpool, Glasgow, &c, the 4in. by 4in. by 
6in. sett is extensively used, but the adoption is more limited in 
London. Henry HOt. 

London. 








THE UNITED STATES CRUISERS TENNESSEE AND WASHINGTON.— 
An error that originated in the American daily Press has crossed 
the Atlantic, and is worth correcting. In all cases the water-tube 
boiler was specified. It has been the desire of the Bureau of 
Steam Engineering that the Babcock and Wilcox boiler should be 
used. One of the tendering firms specified for a boiler which the 
naval authorities could not accept. It bas been stated that 
steam turbines were suggested as the motive engines. This is 
not the fact. In one instance a firm suggested. turbines: for the 
dynamos, but no one mentioned main turbine engines. e con- 
tracts were awarded on the 3rd inst. W. Cramp and Sons got 
one cruiser, and the New York Shipbuilding Company, of Camden, 
N.J., the other, 
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Apart from the two new shipbuilding and engineering esta- 
plishments outlined in former articles, the other undertak- 
ings of various kinds which constitute this stretch of Clydeside, 
so interesting from an industrial point of view at present, may 
priefly be referred to. At Clydebank, opposite the river Cart, 
and stretching eastwards from the shipbuilding establishment 
of John Brown and Co. to some distance beyond that of 
Napier and Miller at Yoker, is the land on which the Clyde 
Trust is at present constructing its new Clydebank dock. 
The extent, general character, and progress of these new dock 
works were matters dealt. with, along with other work of the 
Trust, in THe ENGINEER for September 12th last, no illustra- 
tions, however, being then available. For the purposes of the 
dock and the surrounding quay space and siding accommoda- 
tion, the site comprises about seventy-six acres, and extends 
parallel to the river, its northern boundary being formed b 
the Lanarkshire and Dumbartonshire Railway. The doc 
will have a water area of 19 acres, an available length of 1800 
yards of quays, and a depth of 25ft. at low water and 35ft. at 
high water spring tides, All the workin connection with the 
new dock is being vigorously carried on by the Clyde Trust’s 
own workmen, under the supervision of the Trust’s engineer, 
Mr. W. M. Alston, and his colleague in the outside branches, 
Mr. Archibald Hamilton. 

On page 200 are four engravings reproduced from photo- 
graphs taken within the past few weeks for the purpose of this 
article, through the courtesy of Mr. Alston. These illustra- 
tions are specially interesting as showing a feature in the 
construction of the dock which is a departure from the general 
practice followed in the case of most of the existing Clyde 
Trust docks. This is the manner of forming the foundations 
for the walls at the western end of the dock. Owing to the 
strata there being composed of muddy sandand quicksand, 
highly charged with water, the foundations are being put in in 
the form of caissons of oblong shape, 30ft. long by 21ft. broad by 
81ft. deep. Hitherto, the caissons adopted in Clyde Trust 
practice have been circular. 

These caissons, at first built of brick, but now mostly of 
concrete blocks, are built in sitw on timber shoes, which are 
set in the trench at a level of about G6ft. below low water. 
The structure is then gradually sunk by means of super- 
imposed weights, in conjunction with the work of excavating 
grabs, operating in a series of inside wells formed in the 
caissons, and this sinking proceeds until the bottom of the 
shoe is 54ft. below cope level. At first the shoes were wholl 
constructed of steel, but afterwards they were formed of pitch 
pine, with steel facings, the new form being much cheaper, 
while equally efficient. The caissons are set 4ft. apart, the joint 
between them being made with sheet piling and concrete. 
When sinking is complete each caisson is filled up with con- 
crete and sand. Upon the sub-structure thus formed the 
walls are built of brick and concrete, the whole being faced 
with blue bricks and surmounted by a granite cope. 

Referring now to the illustrations, Fig. 1 is a general view 
of the site of the dock looking westwards, showing a large 
portion of the west wall completed, and the wall being carried 
further south by the cranes in the distance. Nearer, and 
towards the right hand, may be seen the cranes working at 
the north wall, while in the immediate foreground are a 
number of trucks loaded with concrete blocks ready to be 
hauled to the trenches. The shipbuilding uprights seen in 
the extreme distance are those of the Clydebank shipyard of 
John Brown and Co., Limited. Fig. 2 shows the platform 
on which the caisson concrete blocks are moulded within 
wooden frames, and Fig. 3 shows the blocks forming one of 
the caissons in the trench for the north wall of the dock. The 
finished portion of this wall is seen in the distance, as well 
as the north-west corner of the dock, and a small part of the 
completed portion of west wall. Fig. 4 shows the caisson in 
process of sinking in the west wall trench, the caisson being 
loaded with cast iron weights. Suspended from the crane is 
one of the grabs used for excavating the material from the 
interior of the caisson. In the distance may be seen the 
portions of the west wall, building and finished; the north- 
west corner of the dock, and a part of the finished portion of the 
northwall. At the eastern portions of the works boulder clay 
rises to a convenient level, and there it is intended that the 
walls shall be of ordinary construction. 

ye ae | intended to serve the mineral and ore traffic of 
the Clyde, the new dock will have an ample equipment of 
coal and other hoists of the newest type, electricity in all 
likelihood being adopted as the motive power. The hoists 
and the railway sidings in connection with them will be so 
arranged that wagons will run to and from each hoist by 
gravity. For unloading ore, and storing it till required, 
rapidly working cranes or transporters will be adopted. By 
recent decisions of the Clyde Trustees, the construction of the 
Clydebank dock is to be expedited as much as the most 
modern plant, and plenty of it, can effect. Doubtless with 
the fresh powers thus put into the hands of Mr. Alston and 
his staff, a short time should show a marked advance in the 
provision of accommodation for certain branches of Glasgow’s 
shipping, which is recognised on all hands as being impera- 
tively needed. 

As evidence of the character of the work which Messrs. 
Beardmore and Co. are making provision for in their new 
establishment, alluded to in previous articles, reference may 
be made to a powerful wharf crane they have ordered from a 
firm in Germany. This mammoth appliance is of the canti- 
lever type, with electric lifting and traversing gear, and is being 
constructed to meet a test lift of no less than 200 tons, being 
thus one of the most powerful cranes in the world. In going 
to Germany for this crane, the Beardmore firm has been 
animadverted upon locally as having evinced lack of patriot- 
ism, or of loyalty to local industry and skill; but few, if any, 
of this type of crane—fixed on by Messrs. Beardmore and Co. 
and their advisers as the most suitable for their purposes— 
and they may safely be assumed to know their own business 
best—have yet been made anywhere in this country ; and in 
amatter involving such expense, it is natural that they should 
notwish to have anything experimental. The makers were the 
Benrather Maschinenfabrik Akt. Ges., which has had large 
experience of crane manufacture of the cantilever order, and 
has already six or more cranes at work in different parts of the 
Continent; one almost identical with the Beardmore crane, 
but not so powerful, being in operation at the shipbuilding 
works of the Howaldt firm at Kiel. Illustrations | descrip- 
tive information of this crane, and of a previously erected one 
at Bremerhaven, will be found on page 414 of THz ENGINEER 
for April 25th last. The Beardmore crane, for which 
elaborate foundations are now almost completed, under the 
direction of leading workmen sent by the Benrather Com- 
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cantilever jib, projecting at one side about 40ft. over the post, 
and carrying at the extreme end a heavy counterbalance, and 
at the other side about 130ft. carrying a crab, which can 
traverse the jib from the edge of the tower to the extreme end 
of the arm. At this position the crab and the jib arm 
supporting it will be capable of lifting 30 tons, while the lift- 
ing capability about the centre of the arm will be at Icast 
150tons. The jibarm will thus be ofsuch length and strength 
that a weight of 30 tons can be lowered or raised from a 
second vessel of maximum breadth lying alongside the first 
and nearest to the wharf side. The crab will contain the whole 
of the mechanism for lifting and traversing. Besides the work 
at the site of this large crane, and in connection with the tidal 
fitting-out basin, operations are proceeding elsewhere on 
the Beardmore territory, and in about twelve months the 
main features of what is intended to be a shipbuilding and 
engineering establishment of the very first order should be in 
something like shape. The contractors for most of the 
excavating and constructional work are Robert McAlpine and 
Sons, Glasgow. 

To the west of the site of the Beardmore establishment, and 
closely adjoining it, is the land, specially acquired for the 
purpose, on which the Corporation of Glasgow are laying 
down their new sewage works to dispose of the sewage of the 
north-western portion of Glasgow and Partick and contiguous 
districts, as well as Clydebank and other residential districts. 
The works being constructed here were described generally in 
our issue for October 3rd last in the course of an article on 
‘* Glasgow’s Main Drainage and Sewage Treatment,’’ and it 
may here suffice to say that the works will treat the sewage 
by the method already in use at Dalmarnock, viz., chemical 
precipitation. Sludge presses will be dispensed with, and the 
liquid sludge carried out to sea in specially-constructed barges. 
The precipitation tanks now under construction are seven in 
number, and each 750ft. long; this great length allowing 
opportunity for more complete precipitation than in the 
shorter tanks at Dalmarnock, and effecting a saving in reduced 
proportion of chemical agents required for the process. In 
the article before referred to, a plan showing the precipita- 
tion tanks, outlet works, and tidal dock was given. The 
latter is, of course, designed to accommodate and afford 
loading facilities for the barges which will convey the sludge 
out to sea. 

Below Shearer and Sons’ establishment, and abutting on 
the Yoker and Renfrew Ferry-road, new foundry works have 
been erected by the Bull’s Metal and Melloid Company, 
Limited, in which operations have been going on for some 
months past. Though for thetime being mainly designed for 
foundry work, they are being equipped with the requisite tools 
for machining propellers, propeller blades, and bosses, and 
leaving them completely finished and ready to be fitted to 
shafting. Extension of the premises is provided for, the com- 
pany having altogether six acres of ground situated on the 
river frontage, and abutting on the Renfrew Ferry-road. The 
works meantime consist of a general foundry 90ft. in length, 
and a commodious range of offices. There is one central bay 
35ft. wide, and two side bays 18ft. wide. In the main bay 
there is an electric overhead traveller of 20 tons capacity, and 
in the side bays three-ton hand cranes. The height of the 
central bay is 25ft. under the traveller, and 9ft. above it ; 
the side bays having 18ft. headroom under the travellers. 
The furnace capacity is sufficient to cast solid propellers up 
to 19ft. diameter and nine tons finished weight. The heaviest 
propellers so far supplied, it may be stated, are three pro- 
pellers for Glasgow-owned steamers, each weighing about 73 
tons. The boring of propellers and bosses is accomplished by 
a boring mill designed by Messrs. Noble and Lund, of New- 
castle, while the keywaying is done by a key seater on the 
draw-cut principle. The motive power forthe machinery and 
for the dynamo furnishing the lighting current is a gas engine 
capable of work up to 45 brake horse-power. 

West of the Bull’s Metal premises, and divided from them 
by the Yoker and Renfrew Ferry-road, as seen from the map 
given with article No. I. in our issue of the 2nd ult., which must 
also be consulted for other places mentioned in this article, is 
the land owned by the Clyde Valley Electrical Power Com- 
pany, on which one of the three central generating stations 
it was authorised to construct by the Act which was 
obtained last year is about to be begun. For the station 
here, and another about to be commenced at Motherwell, in 
the heart of the Lanarkshire coal-field, the company has 
contracted with the British Westinghouse Electric and Manu- 
facturing Company, Limited, of London and Trafford Park, 
Manchester, for the construction and equipment of a first 
instalment of the stations, which, with the relative cables 
and sub-stations for distribution, will cost approaching 
£500,000. The company’s authorised area of supply covers 
altogether 735 square miles, and includes more than 1000 
works of all kinds, and thus affords a wide field for the appli- 
cation of the principle of supplying electric energy from 
central power stations. The site for the Yoker station 
extends to about ten acres, and the company’s Act authorises 
it to lay a cable under the Clyde from Yoker to Renfrew, so 
as to supply energy to the important burghs and industrial 
centres in Renfrewshire within the company’s area. © For 
some years this will obviate the need to erect the third 
authorised central generating station, which is on the south 
side of the Clyde near the ‘‘ half-way house’’ between 
Glasgow and Paisley. The company has already received 
promises of support from many of the steel manufacturers, 
coalmasters, shipbuilders, engineers, bridge builders, and 
other users of power within the area, and in course 
of time there seems little doubt the use of steam 
as a motive power in works within the Valley of 
the Clyde will be very largely superseded by the more 
economical application of electric driving. The company’s 
stations will also afford a ready and economical supply of 
electricity for tramways within the Valley of the Clyde. The 
various works to which réference has been made in the fore- 
going notes are therefore as well situated for the prospective 
supply of electrical power and transmission as meantime 
they are found to be for the provision of ordinary railway 
facilities. Indeed, the Clyde Valley Supply Company main- 
tains that the network of railways in and around Glasgow, 
especially as regards suburban passenger traffic, must, if 
retained at all, eventually be operated electrically. 








THE Rattway CLus.—The Railway Club: held - their _usual 
monthly meeting at the Memorial Hall, Farringdon-street, E:C., 
on February 12th. The chief feature of the evening’s entertain- 
ment was a lantern exhibition—a large number of views of loco- 
motives and railway scenes being thrown upon the screen. The 
lecturer was Mr. J. R. Shelley, the assistant secretary. There was 
a good attendance of members. 





THE MARU AND EFFICIENCY OF ARMOUR- 
PI ING PROJECTILES. 


Art the ordinary meeting on Tuesday, February 10th, 1903, Mr. 
J, Clarke Hawkshaw, M.A., President, in the chair, the paper 
read was “‘The Manufacture and Efficiency of Armour-piercing 
Projectiles,” by David Carnegie, Assoc. M. Inst. C.E. 

After alluding briefly to early experiments with round cast iron 
shot, and the supersession of the latter by Whitworth solid punch- 
ing projectiles, the author described and illustrated numerous 
designs for armour-piercing projectiles made since 1863, He next 
dealt with the material used for projectiles, and stated that 
improvements in the manufacture and treatment of steel had 
rendered it possible to make cast steel projectiles which could 
penetrate face-hardened steel. The modern projectile was com- 
posed of steel containing carbon, associated with one or more of 
the following metals :—Nickel, chromium, manganese, and molyb- 
denum. . Typical proportions of elements other than iron in shells 
which were air-hardened were :—Carbon, 0-80 per cent.; silicon, 
0-2 per cent.; sulphur, 0-04 per cent.; phosphorus, 0-04 per cent., 
0-12 per cont.; nickel, 2-00 per cent.; chromium, 
2-00 per cent. 

With regard to manufacture, cast steel projectiles were cheaper 
than forged steel, although the efficiency of the forged exceeded 
that of the cast. The various operations in the manufacture of 
forged and of cast steel projectiles were described, and details 
were given of various devices for chilling the point of the shell. 
The operations of annealing, machining, and hardening were next 
referred to. In present-day methods of hardening, three mediums 
were used, viz., water, oil, and air. These mediums differed in 
intensity of action, and the choice of the method to be used was 
determined by the composition of the material to be hardened. 
Each medium might also be varied, in temperature in the case of 
water and oil, and in pressure in the case of air. Carbon steels 
were, as a rule, hardened in water, or partly in water and partly 
in oil; nickel steels in water, in oil, or in air under pressure ; 
chrome-nickel steels in oil, or in air under pressure; and steel 
having self-hardening properties by simply heating and allowing 
to cool in air. The author described several methods of perform- 
ing these operations. The use of the pyrometer for registering 
the quenching temperature was referred to, and curves were 

iven showing the rate of heating projectiles and cooling them in 
ifferent rien Maca The author remarked that it would be very 
useful to obtain, if possible, a table of hardness according to 
the quenching temperature; and it might be expected that, with 
the same material quenched at different temperatures in the 
same cooling medium, such a table could be obtained by ascertain- 
ing the compression, in- tons per square inch, of test pieces so 
treated. e had experimented with this object in view, but 
the results obtained had not shown a uniformly increasing hardness 
as the quenching temperature was raised. 

The subject of testing projectiles after hardening was also dealt 
with, and the tests applied to English and American armour- 
piercing shells were described. Calculation of the internal stress 
needed to produce such fracture in the head of a projectile as 
often occurred spontaneously showed the necessity for these tests. 
Mention was also made of capped projectiles, and the means of 
attaching the cap. 

The remainder of the paper dealt with the efficiency of armour- 
piercing projectiles, and contained a brief history of the progress 
and development of armour plate. Illustrations prepared from 
photographs showing the development of armour plates manu- 
factured in Germany during the past ten years were given, and 
were compared with French, American, and English plates. The 
effect on both projectile and plate in each trial was mentioned 
and compared. The value of the cap on the point of a projectile 
fired at normal impact was referred to; and tables were appended 
giving the perforation of face-bardened plates with different pro- 
jectiles at different velocities. These tables showed the results of 
German and of American practice. 








CHEMICAL INDUSTRIES AND INTERNAL COM. 
MUNICATION. 


WE have received from the Society of Chemical Industry the 
following memorandum on the improvement of the means of 
internal communication. 

It is well known that the cost of internal transport in England 
is a great burden upon our industries, and not least upon the 
chemical industry. ‘There is a growing agitation to impress the 
fact upon the Government that the improvement of internal trans- 
port is a matter of urgent public importance, and that the 
improvement of the canal system under public supervision and 
with the aid of public funds is the best direction for immediate 
action. To forward this cause, which is being taken up strongly 
by chambers of commerce and manufacturers in every part of the 
country, it is most desirable to collect accurate figures showing 
the incidence of freight upon several leading industries ; and in 
the interests of each member’s business, as well as the public good, 
the Council invites answers to the annexed questions. The figures 
will be treated as absolutely confidential, and only summaries 
without names published. In such summaries one of the main 
points sought will be the percentage which the total freight 
charges bears to the sale price of the commodity. Replies should 
be sent to the General Secretary, Society of Chemica! Industry, 
Palace-chambers, Westminster, S.W. 

Questions.—(1) What goods do you manufacture? (2) Whatisthe 
total amount paid by you directly or indirectly for carriage within 
Great Britain of your raw materials to your manufactory, expressed 
per ton of finished products? (3) What is the average amount 
paid per ton of finished’ product for carriage within Great Britain 
to the consumer, the retailer, or to the port of shipment! (4) 
What is the average sale price per ton of your finished preducts / 
(5) Do you make any use of inland waterways; and if so, for 
what proportion of your total carrriage ? 

Notes on questions. —On question1: If you do not wish to 
specify the goods made, state the class to which they belong— 
heavy chemicals, dyestuffs, &c. On question 2: If raw materials 
are delivered carriage paid, please add as nearly as you can the 
amount paid for carriage by the seller of the raw materials. If 
any of your raw materials are themselves manufactured goods, it 
would be of great assistance if you would add as nearly as you can 
the cost of carriage on the materials required to make them, or, if 
unable to do this, you would tell the Council what these manu- 
factured materials are which you use as raw materials, and 
approximately the quantity you use per ton of finished product. 
On question 3: If you sell your goods f.o.r., kindly add as nearly 
as you can the mean freight paid by the buyer tc deliver the good 
to the consumer, the retailer, or the port of shipment. 








Tue NationaL HaRBOUR aT Dover: THE IsLaAND BREAKWATER. 
—Messrs, Pearson and Son are making rapid strides with their 

reparations for the building of the island breakwater across 

over Bay, which is to complete the Dover National Harbour 
Works. An iron framework of about 60ft. in height has been 
built in the eastern yard. This is to be taken to sea in sections, 
and rebuilt, where it will form the first staging from which to drive 
the piles and make a start with the South Breakwater, which it 
has been decided to construct quite independently of the Eastern 
Breakwater, from which it was proposed to continue the gantry 
work. By adopting this course it is stated that the work will be 
hastened forward considerably, and it will not be necessary to 
close the eastern entrance to the great harbour. It is estimated 
that the whole harbour will now be completed in between four and 
five years from the present date, 
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MANCHESTER ASSOCIATION OF ENGINEERS. 
THE 46th anniversary dinner of this Association was held 
on Saturday at the Grand Hotel, Manchester, and there was a 
large attendance of members. Mr. J. H. Reynolds, in respondi 
to a toast proposed by Mr. R. Matthews, said he was convin 
that the successful competition of America and Germany was not 
based upon any question of tariffs but upon education. It had 
become absolutely essential that greater importance should be 
attached to scientific training in the future, but if they were going 
to be content that their youths should cease their education at six- 
teen years of age, and that their cleverest young men should 
simply get what they could out of evening classes, they could never 
hope to rival either their American or German competitors. He 
appealed to the engineers of the district to t facilities to the 
young men in their oueey to take sonhigp of the opportunities 
afforded in the School of Technology, and on his part he would 
recommend facilities for a selected number of young men going 
into the school at selected hours. If the employers would join in 
this arrangement themselves he was sure they would find it a very 
great advantage in the end. . 

Mr. W. J. Crossley, in proposing prosperity to the Association, 
said that een he felt that education was really at the bottom 
of the matter, and they had been shown how much depended upon it, 
he could not help asking why—if their American friends had made 
such tremendous progress in that direction—was it they kept up 
the tariff of 48 per cent. while we opened our doors free to them? 
He would be most happy to respond to the invitation thrown out 
by Mr. Reynolds, and to arrange for sending a sufficient number 
of youths to the Technical School as s' In conclusion, 
Mr. Crossley spoke strongly against the vice of giving commissions 
to secure interest, which was creeping into this country. 

The President, in responding for the Manchester Association of 
Engineers, spoke of the progressive character of their members, 
and was glad to notice they were drawing into closer contact with 
the School of Technology. It was absolutely essential for their 
prosperity that the engineering employers in that district should 
take into serious account and make use of the facilities that were 
afforded by the Manchester Technical Schools, which were pro- 
vided with the appliances for research work that were probably 
unequalled, and could not certainly be surpassed in any similar 
institution, at any rate in this country. With regard to the 
suggestion that engineering employers should send some of their 
intelligent apprentices to be pupils, so that they might be abie to 
carry out research work in the schools, he was glad to hear that 
Mr. Crossley accepted the suggestion, and he hoped it would be 
similarly followed out by other employers in the district. 








LAUNCHES AND TRIAL TRIPS. 


ALIcE; built by, Earle’s Shipbuilding and Engineering Com- 
pany, Limited ; to the order of, George R. Haller, Limited ; trial 
trip, February 13th, 12 knots ; this vessel was launched on Feb- 
ruary 2nd. 

UNDINE, steel screw steamer; built by, C. S. Swan and 
Hunter, Limited ; to the order of, Roed, McNair and Co, 
Glasgow ; dimensions, 275ft., 37ft., by 2ft. l}in.; to carry, 245 
tons cargo on light draught; engines, triple-expansion, 20in., 
33in., 54in., by 36in., pressure 160 lb.; constructed by North- 
Eastern Marine Engineering Company, Wallsend; launch, Feb- 
ruary 10th. 

OIL-CARRYING steamer ; built by, Palmers’ Shipbuilding and 
Iron Company ; to the order of, Furness, Withy and Co.; dimen- 
sions, 428ft., 54ft. 6in., 32ft.; to carry, 7300 tons of cargo ; engines, 
es constructed by, the builders ; launch, February 


WEARDALE, steel screw steamer for the coal trade; built by, 
Irvine’s Shipbuilding and Dry Docks Company, Limited ; dimen- 
sions, 230ft. 6in., 36ft., by J7ft. 2in.; engines, triple-expansion, 
19in., 3lin., 5lin., by 36in., pressure 180 Ib.; constructed by, 
ia Westgarth and Co., Limited; launch, February 
2th. 

Crosby HALL, steel screw steamer; built by, C. S. Swan and 
Hunter, Limited ; to the order of, the Hall Line Service of the 
Ellerman Lines, Limited, of Liverpool; dimensions, 375ft., 
46ft. 8in., 29ft. 1lin.; to carry, 6500 tons deadweight ; engines, 
~ (ii sere ee 39in , and 68in., by 48in. stroke, pressure 
200 1b.; construc by, the Wallsend Slipway and Engineering 
Company, Limited ; launch, February 12th. 

FRANCONIA, finely moulded steamer; built by, Northumberland 
Shipbuilding Company, Limited, Howden-on-Tyne ; to the order 
of, Lorenzo Kasovio and Partners, Trieste ; dimensions, 372ft., 
48ft., by 30ft. 10in.; to carry, 7000 tons loaded; engines, triple- 
expansion, 24}in., 40in., 68in., by 48in., pressure 180 Ib.; con- 
structed by, North-Eastern Marine Engineering Company, 
Limited ; speed, 10 knots expected ; launch, February 13th. 

EVERTON GRANGE, twin-screw steamer; built by, Furness, 
Withy and Co., Limited; to the order of, Houlder Brothers, 
Limited ; dimensions, 490ft., 56ft., 35ft. 6in.; to carry, 11,000 
tons deadweight; engines, twin-screw, triple-expansion, 23in., 
36in., and 59in., by 42in, stroke, pressure 180 lb.; constructed by, 
Richardsons, Westgarth and Co., Limited ; a remarkable feature 
about this vessel is the fact that in her construction plates 66ft. 
long, and weighing nearly six tons each, were employed amid- 
ships ; launch, February 15th. 

LILLIE, screw steamer; built by, C. S. Swan and Hunter, 
Limited ; to the order of, the Donald Steamship Company, of 
New York; dimensions, 237ft., 31ft. 8in., and Tort. ; to carry, 
fruit ; engines, triple-expansion, 2lin., 34in., and 56in., by 36in. 
stroke, pressure 180 lb.; constructed by, the North-Eastern Marine 
Engineering Company, Limited ; launch, February 16th. 








_ Rovat InstiruTion.—On Tuesday next, February 24th, at 
5 o'clock, Sir William Abney will deliver the first of a course of 
three lectures at the Royal Institution on ‘ Recent Advances in 
Photographic Studies ;” on Thursday at the same hour Professor 
L. C. Miall begins a course of three lectures on “Insect Con- 
trivances ;” and on Saturday, February 28th, at 3 o'clock, Lord 
Rayleigh delivers the first of six lectures on “Light: Its Origin 
and Nature.” The Friday evening discourse on February 27th 
will be delivered by Mr. Adolph Liebmann, on ‘“ Perfumes: 
Natural and Artificial,” on March 8th by Professor J. C. McKen- 
drick on ‘‘ Studies in Experimental Phonetics,” and on March 13th 
vy Professor Karl Pearson on ‘‘Character Reading from External 
igns. 

Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Fleet engineers: P. Marrack, 
to the Ocean; A. E. L. Westaway, to the Vivid, for the Nile, 
appointment to the Duke of ge for the Nile cancelled ; 
and J. T. Purkis, to the Europa. Chief engineer: E. Gaudin, to 
the Spartiate, ineers: W. S. Hill, to the Spartiate ; A. M. 
Underhill, to the Ocean ; I. E. S. Roberts, to the Europa ; A. E. 
J. Murray, to the Vivid, for the Foyle ; and H. E. Rock, to the 
Pembroke. Assistant engineers: H. V. Gordon, E. J. Allen, H. 
Burt, and E. C. Green, to the Ocean; J. E. Allnatt, to the 
Pembroke, and to the Russell; and A. H. A. Dowman, to the 
Duke of Welli mn, and to the Spartiate. Temporary assistant 
engineers: W. J. Hambly, promoted to the rank of engineer on 
the permanent list, and reappointed to the Mars; and T. A. 
Moria promoted to the rank of engineer, and reappointed to the 
Mars. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
GENERALLY speaking things may be said to be a shade better all 
round, more particularly in pig iron and steel. The reports of 
renewed buying in the North of England on American account is 
helping to sustain the pig iron market here. 

Old members of the finished iron trade, in the course of conver- 
sation as to the new Small Size Bar Iron Association, recall the 
time when some twenty years ago the additional money obtained 
for small sizes over ordinary sizes was far and away better than 
now. They used to get 20s. extra on 3, another 5s, or 10s. on ,', 
and another 10s, or more on}. But these margins have gradually 
been whittled down until recently ;4, and 2, and in some cases ,';, 
have been sold without any extras. ‘The new association is 
getting back a little of what has been lost, but a return to the full 
extras of years ago is deemed to be out of the question. With 
regard to the basis price for ordinary sizes, that, of course, has 
dropped very considerably compared with some years ago. 
Unmarked bars are quoted to-day £6 5s. to £6 10s.; marked bars, 
£8 10s.; Earl Dudley’s brand, £9 2s. 6d. Galvanised corrugated 
sheets are quoted £11 2s. 6d. to £11 7s. 6d. 

Rolling-stock builders and structural engineers are proving good 
customers for steel. Plates are quoted £6 5s. to £6 15s.; girders, 
£6 to £6 5s.; and angles, £5 15s. to £6 5s. 

I was present at the meeting held at the Grand Hotel, 
Birmingham, on the 12th inst., upon the interesting subject 
of planting pit banks with trees, and some encouraging accounts 
were given by various speakers as to the good results of somewhat 
similar experiments elsewhere. The mecting was rather small, but 
what it lacked in numbers was made up in a quiet enthusiasm 
which bodes well for the experiment, and a strong committee was 
formed to get the matter started on a practical basis. Sir Oliver 
Lodge, who presided, is ‘‘a host in himself,” as regards the fur- 
therance of any public movement with which he is concerned, and 
no better chairman could have been selected. He mentioned that 
in 1896-97 the revenue brought into the Indian Exchequer in the 
form of profit from forests was eleven million rupees. ‘There were 
twenty-two associations in the United States for tree planting. 
Sir Oliver read a letter from Professor Fisher, of the Royal 
Indian Engineering College, Cooper’s Hill, in which the 

rofessor said he had no doubt that 14,000 acres of waste 
and in the Black Country could be planted successfully. The 
surface of the waste was chiefly disintegrated shale from 
the mines, and was now in some cases covered with grass and 
used for pasturing sheep. ‘It would not cost more than £10 per 
acre, including fencing, to plant it, whilst if planted with pine, 
spruce, and larch, these would soon—say thirty years—yield pit 
timber worth about 30s. per ton. One acre would produce about 
50 tons of timber, worth from £50 to £75 per acre, in thirty years. 
On the proposition of Mr. Herbert Stone, seconded by Professor 
Hillhouse, it was resolved that an organisation entitled ‘‘ The 
Black Country Tree Planting Society” be formed, and that the 
qualifying membership subscription be not more than 5s, Favour- 
able speeches were also delivered by Mr. Thomas Everton, 
superintendent of Walsall Park; Mr. Alex. Tucker, the Rev. 
Samuel Lees, and Mr. Macfarlane, who gave an account of the 
manner in which a —_ heap had been converted successfully into 
a beautiful park at Wednesbury. Mr. Herbert Stone was elected 
secretary, and several of those present joined the committee, so 
that practical good will, it is hoped, soon result. It is proposed to 
put in small tree plants, costing about 18s. per 1000, so that even 
if three-quarters of them die the loss will not be very great. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 

Manchester.—The position in the iron and steel trades of this 
district is just now one of steadiness as regards prices; yet witha 
continuance of the slackness that has come over the rb during 
the last few weeks, and no present indication of any renewal of 
buying on a large scale, the outlook is perhaps in some quarters 
considered to be more hopeful, and certainly there is a rather more 
cheerful tone in many large iron-using industries. Consumers, 
however, are still very cautious buyers, and it is exceptional where 
they go beyond covering immediate requirements. Not that there 
is anticipation of much lower prices, cost of production being 
looked upon as likely to check this, but there is a lack of confidence, 
and consequently a preference to wait the turn of events rather 
than enter into forward transactions. The situation is very much 
the same throughout all sections of the market. 

In pig iron business still mostly drags on from hand to mouth, 
with makers generally firm in their quotations, but where business 
is offering of any weight there are speculative operators prepared 
to quote under current rates. In finished material, either iron or 
steel, there is not more than a limited weight of new business 
giving out, and unremunerative prices continue the prevailing 
complaint of manufacturers. 

The Manchester iron market on Tuesday scarcely brought 
together an average attendance, and there was again not more 
than an indifferent sort of business passing through. Sellers of 
pig iron in most cases reported only limited inquiries, and business 
at current rates difficult, except for small ponee parcels, For 
No. 3 foundry pig iron delivered in the Manchester district Lanca- 
shire makers were quoting about 56s, 6d. to 57s. less 24, but 
the minimum price would represent more nearly the average 
figure. Lincolnshire makers, who held a meeting last Friday to 
consider prices, decided to make no change, and their basis 
remains at 51s. net, delivered Manchester. For Derbyshire iron 
quotations vary according to brand, but average prices may be 
given at about 55s. 9d. and 56s. to 56s. Sd. and 56s. 9d. net, 
delivered Manchester. In forge qualities business still moves on 
very slowly, with, however, no quotable change in prices except 
that Derbyshire brands are reported to be cutting below the list 

sis rates for Lincolnshire, delivered Warrington. No. 4 forge 
Lancashire remains about 51s., less 24, Lincolnshire 50s. 2d. net, 
with Derbyshire rangiog from about 50s. to - net. For 
Middlesbrough iron quotations are strongly maintained at late 
rates, delivered by rail Manchester. Open brands are scarcely 
quoted under 55s. 10d., with makers quoting for special brands 
about 56s. 4d. net. In Scotch iron rather low cuts are reported 
for anything like quantities, and delivered Manchester docks 
Eglinton might be bought at 58s. 6d. to 59s., Glengarnock 60s. 6d. 
to 61s., with Gartsherrie quoted about 62s. net. 

Not more than a moderate sort of business as regards new orders 
coming forward is reported in finished iron, both merchants and 
manufacturers complaining of the scarcity of orders. The smaller 
finished ironworks, where they sold pretty freely during last 
month, are still kept well engaged with deliveries on account of 
orders on their books, but are not securing much new business, 
The larger forges, which depend to a considerable extent upon the 
shipping trade, are but indifferently off for work and running 
short time. Prices remain generally without really quotable 
change. Delivered Manchester district Lancashire bars average 
£6 8s. to £6 10s.; North Staffordshire are quoted £6 10s. to £6 15s.; 
sheets average £8 to £8 2s, 6d.; and hoops remain at the Associa- 
tion basis of £7 2s. 6d. random to £7 7s. 6d. special cut lengths, 
and 2s, 6d. less for shipment. 

In the steel trade the business giving out continues of no great 
weight, the orders placed being chiefly restricted to small quan- 
tities to cover present requirements, Hematites are only in slow 
demand, but makers decline to give way at all upon their quoted 
rates, which remain firm on an average basis of 67s. 6d. to 68s, net 
for No. 3 foundry, delivered Manchester. For local-made billets 
prices remain weak, and although £4 15s. is perhaps got on 





occasional very small parcels, makers would book anything like 


large orders at £4 18s, 9d, net, delivered Manchester, For bars, 
5s. to £6 7s, 6d. are about the average figures, with £6 10s, 
still quoted, but only got in special cases, and common plates are 
<r obtainable at about £6 to £6 2s. 6d., delivered in this 
istrict. 

Nothing further has been done in connection with the corre- 
spondence that has recently taken place bet the L hire 
boilermakers and the associated steel boiler-plate manufacturers 
on the question of differential prices between Lancashire and the 
South of England. At the reduced rates moderate orders have 
been placed, but there is still no buying of any moment going on, 
boilermakers for the most part being very indifferently off for 
work, and not caring to buy beyond immediate actual wants, 
Delivered Manchester district the Association basis for Lancashire 
boiler plate specifications remains at £7 2s. 6d., with non-associated 
makers quoting £6 17s. 6d. per ton. Outside Lancashire boiler 
specifications similar qualities of plates continue to be cut very 
low. 

Reports as to the condition of the coal trade in this district 
become less satisfactory. The continued exceptional mildness of 
the season is so ely restricting uirements for house-fire 
purposes that lessened time has to be worked at the pits to prevent 
the accumulation of stocks, and four to five days per week 
represents the full average that is just now being run. Although 
there is no actually quoted giving way in prices, sellers in many 
cases where they have surplus output under load which they are 
anxious to move, are prepared to offer temporary concessions to 
buyers to effect clearances. 

The inland demand for iron-making, steam, and general manufac- 
turing purposes remains moderate, but with the restricted quantity 
of common round going away for domestic consumption, there are 
more than ample supplies, and prices are becoming difficult to 
maintain where sellers have to come upon the open market to 
secure orders. The general list rates remain without quotable 
change, and for the most part are steady at about the prices that 
have been ruling for some time past ; special clearance sales are, 
however, here and there put through at something under the 
current quotations, but these transactions do not represent any 
general or permanent giving way in prices. At the pit mouth 
steam and forge coals range according to quality from about 8s, and 
8s. 3d. to 8s. 6d., 8s. 9d., and 9s, 

A generally steady position is maintained as regards all descrip- 
tions of engine fuel, and it is exceptional where collieries have any 
surplus supplies. The depressed condition of the house-fire coal 
trade, and the consequent lessened screening of round coal, 
necessarily causes a corresponding lessened production of slack, and 
of some special sorts there is rather a scarcity. The demand for 
steam purposes is not above the average, and consumers have no 
difficulty in covering their requirements. The outlook is, however, 
one of firmness so far as prices are concerned, owing to the 
diminished production of slack, and current rates for all descrip- 
tions of engine fuel are strong at recent quotations, best slack 
averaging 6s. 6d. to 7s., medium 5s. 6d. to 6s.,and common 4s, 3d. 
to 4s. 9d. per ton. 

Only a very indifferent business continues to be reported for 
shipment, and prices are still cut low to secure cargoes, especially 
where collieries have surplus output accumulating, which they are 
anxious to clear away promptly. Delivered Mersey ports, steam 
and forge coals average about 9s. 9d. to 10s. 3d. per ton. 

Barrow.—There is no change to note in the Reonedite pig iron 
trade, althongh it is generally believed it is on the eve of a new 
career of activity, as indications are being multiplied showing that 
in the early future a much fuller demand will be experienced than 
for some time past. Makers report in some cases they are so well 
sold forward that they cannot at present negotiate for any large 
deliveries of metal at forward dates. This condition of things is 
particularly the fact in the case of makers of iron who are also 
makers of steel, and who are depending on their own resources for 
a large make of crude iron. Prices show no variation. Makers 
still quote 59s. 6d. net f.o.b. for mixed Bessemer numbers, and 
warrant iron is at 58s, 6d, net cash sellers, buyers 3d. less, Sales 
of warrant iron are on asmall scale, but the stocks held at Barrow 
have been reduced during the week by 1022 tons. The total stocks 
held in the district represent 22,093 tons, or 2210 tons decrease 
since the beginning of the year. The make of the district is well 
maintained, and 36 furnaces are in blast, being the same number as 
in the corresponding week of last year. 

Iron ore is in good demand, and native sorts are especially active 
at 12s. net at mines, Spanish ores are at 16s. per ton net at West 
Coast ports. 

The steel trade is very well off for orders in every department 
except that of Siemens-Martin’s. Shipbuilding material generally 
is quiet, but Bessemer steel of all sorts is in very active demand, 
had rails are icularly brisk. The trade doing is on home, 
foreign, and colonial account, and there is life in the demand from 
all these sources. Prices are steady at £5 5s, to £5 10s, per ton. 
Hoops, billets, and merchant steel are steady. 

Shipbuilders report no new orders. Some hopes are entertained 
that one of the two new Cunarders will be built at Barrow. The 
demand for new shipping tonnage is very weak, and prices are 
lower than they have been for years. 

Shipping returns from West Coast ports show that 6559 tons of 
pig iron were exported last week, together with 9456 tons of steel, 
showing a decrease of 5211 tons of pig iron and 1934 tons of steel, 
as compared with the corresponding week of last year. The 
aggrega'e shipments this year have reached 46,683 tons of pig iron 
and 64,108 tons of steel, being a decrease of 11,228 tons of pig iron 
and 2024 tons of steel, compared with the corresponding period of 
last year. 

Coal and coke are firmer, and there are much better future 
ae but prices keep low, as competition for orders is very 

een. 











THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


SoutH Yorkshire coal has not been in brisk demand in house- 
hold sorts since last report. The chief reason is the extremely 
mild weather now being “rs for February. At the same time, 
although rumours of a probable reduction of 6d. per ton are 
circulating, we have not heard that any such lowering of values 
has taken place. The fact is the market seems able to absorb all 
that is brought to it, and very little, indeed, is going to stock. 
Silkstones, in the best qualities, are still fetching up to 13s. 6d. and 
14s, per ton ; Barnsley house, 12s. 6d. per ton for bests ; seconds 
and nuts, from 10s. 6d. per ton. 

In steam coal there is rather less doing for export. The orders 
from America Sg ey eleven months ago are now being completed. 
Those in hand for the trans-Atlantic markets are much lighter, 
whilst the business done across the North Sea is diminishing, as is 
usual in February and March. The home business remains pretty 
much as usual at this season of the year, values being maintained 
at the old rate. Steam coal bought in the open market still fetches 
more than the contract price of 9s. per ton. Although the Denaby 
dispute still drags along the company is reported to have obtained 
sufficient hands to work the Cadeby pit, and may be expected now 
to keep figuring more largely in the official returns. 

There is rather less demand for gas coal, the bright weather 
easing the demands upon the converters. Small coal continues in 
languid request, although there is rather more doing than formerly. 
For coke the call is fairly good, rates remaining unaltered at from 
12s, 6d. to 13s. per ton for beet unwashed smelting samples, whilst 
washed fetches from 13s. 6d. to 14s. per ton. The supply is not in 
a of the market, but there are signs that coke is going to be 
risker, 
In the iron and steel trades reports vary considerably. There 
is rather less doing in crucible steel, but business, compared with 





the corresponding period of last year, appears to be better. Several 
of the firms have more furnaces at work, and men are making 
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more time. Manufacturers complain that although the raw 
materials necessary for steel-making can be bought on easier terms 
than a year ago, coke and other necessaries keep dear, with a 
tendency rather to stiffen. Thesa signs are taken as indicating 
early improvement. There is no great change in the iron trade, 
and prices remain as perc | reported. : 

In the engineering establishments much more work could easily 
be done, and there is considerable complaint in mills and forges. 
There is not likely to be much improvement till further Government 
orders are received to keep the machinery employed in manipulat- 
ing the steel. Better accounts are being received in several railway 
material departments, notably in wagon and carriage manufacture. 
The effect of recent combination in the large firms is being felt by 
the independent concerns, as the reduction effected in working 
expenses and management where the principle of co-operation has 
been adopted in large es'ablishments is difficult to meet in the 
case of several works outside the combination. The increasing 
competition in tram rails, points, crossings, and other accessories 
of tramway equipment, is baving the usual effect of ee | 
profits. Much business, however, is still being done, althoug 
several of the cities and the larger towns have now obtained the 
bulk of the material they need. 

Among the minor trades which have recently improved are 
those engaged in tools for mining and excavating purposes. The 
improvement extends both to the home and distant markets. 
Manufacturers state, however, that they find difficulty in obtain- 
ing materials for handling tools. The wood comes from the United 
States, where, through the trade being now under the control of 
the Trusts, prices have advanced quite 50 per cent. The principal 
colonial market at present for mining and excavating tools is 
South Africa, where the enterprise shown in establishing agencies 
and sending out travellers is now bringing the firms and companies 
the long-waited-for reward, 

The directors of Messrs. Jobn Brown and Co., Limited, Atlas 
Steel and Ironworks, Sheffield, intimate to their shareholders that 
the arrangements for the amalgamation with Messrs, Thomas 
Firth and Sons, Norfolk Works, have now been completed. A 
special meeting is called for the 24th inst., at which a resolution 
is to be proposed for the appointment of Mr. Bernard A. Firth a 
director of the Atlas Company. It will also be proposed to add 
to the articles of association a fresh article empowering the 
directors to establish local boards, local managing or consulting 
committees, or local agencies in the United Kingdom or abroad. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

Makers of pig iron in the North of England have reason to be 
satisfied with the existing condition of the market. It is certainly 
far better than nearly all other branches of the iron and steel 
industries in the district, and prices are moving upward, slowly, it 
is true, but yet steadily, and they are not likely to get worse now 
that what is always a more active period of the year is at band. 
And if they have been able to keep up prices over the slack winter 
time, they may well expect to maintain them, at any rate, if not 
advance them, in the spring. The warrant market has been 
decidedly stronger this week, the upward movement being induced 
partly by the rise in copper, some of the speculators in which have 
turned their fattention to pig iron, as in the forthcoming season 
there may be possibilities of operating advantageously. Owing to 
the more active business, Cleveland warrants have risen this week 
toa price higher than anything reported this year, or, in fact, 
since the early part of December, and the difference between 
Scotch and Cleveland warrants, which a short time ago was 6s, 3d., 
is now no more than 5s. 14d. 

The situation for Cleveland pig iron makers is thus growing 
more favourable, and the prices of foundry qualities have been 
raised, until No. 1 is now at 50s., No. 3 at 47s. 9d., and No. 4 
founary at 47s. 3d., and both makers and merchants are quoting 
these figures. What is more significant is that the prices both of 
warrants and makers’ iron are higher for forward than for prompt 
delivery. Grey forge is somewhat weak in price, as it is plentiful, 
and consumption is much curtailed on account of the depression in 
the local finished iron trade. It can readily be ——- at 45s. per 
ton, and thus is relatively a good deal cheaper than No. 3. White 
pig iron is generally 6d. per ton cheaper than mottled, but the 
supply now is rather short, and both are quoted at the same price 

44s, 6d. per ton. 

The hematite pig iron makers of this district have booked a fair 
number of orders during the last few days, mostly on export 
account, and Italian consumers have bought rather freely. The 
make has also been reduced, which improves the position of the 
producers, who can realise and are not prepared totake less than 56s. 
for mixed numbers of East Coast hematite pig iron. Some of the 
merchants early in the week sold odd lots at 55s. 9d. per ton, but 
business at that figure has not since been possible, especially since 
the price of Rubio ore has been advanced 3d. per ton, viz., to 
16s, 3d. per ton delivered c.i.f. Middlesbrough, more having to be 
paid to the Spanish mine owners, who hold the whip hand of the 
merchants and consumers at present. There is a good deal of 
complaint about the poor quality of the Rubio ore that has lately 
been supplied, and the ore merchant is not in a very enviable 
position. 

This week the Normanby Ironworks Company, Middlesbrough, 
have blown out for re-lining a furnace producing hematite pig iron, 
leaving them with two at work out of four erected. This has 
rather tended to strengthen the local hematite iron market. It is 
now intended to blow in the Coatham Ironworks this week ; in fact 
the blast is to be put on to-morrow (Saturday), and the two furnaces 
—which have been idle for over sixteen years—will produce ordinary 
Cleveland pig iron. The owners—Messrs, Walker, Maynard and 
Co., Limited—propose to counterbalance this reopening by blowing 
out some of their Redcar furnaces, which need re-lini The 
local consumption of Cleveland pig iron will be increased before 
the close of the month by the reopening of Messrs. Dorman, Long 
and Co’s. Britannia Steel Works, Middlesbrough, which are a’most 
the largest in the district, and which have been stopped since last 
August in order that new machinery might be put in. The new 
engines and machinery have been experimentally run this week, 
and worked very satisfactory, so that there is nothing to hinder the 
early reopening of the works. 

An increased number of inquiries are received from America 
both for Cleveland and hematite pig iron, but orders do not follow; 
these fall to the share of the Scotch producers, who, because they 
can avail themselves of the regular liners from the Clyde to 
America for the conveyance of the iron, can better deal with 
orders for small quantities, such as are now the rule. This month 
not a single ton of pig iron has been shipped from the Tees to 
America, but there is a good deal due for February delivery. 
There is, however, a difficulty experienced in chartering steamers. 
There are plenty laid up, but owners cannot see their way to put 
them in commission again for a single voyage, especially when 
freight rates are so low, and the probability of securing other 
freights so poor, To make up for the larger deliveries of Scotch 
iron to America, the Scotch consumers of pig iron are taking more 
ee pig iron—more than, in fact, has ever before been 

nown. 

The steel rail:nakers are continuing to do a very good trade, and 
expect that the demand will become better still, taking into 
account the railway extensions that are projected, in India and 
South Africa especially. The mills in the North of England are 
turning out rails to their fullest capacity. Fully £5 10s. net at 
works has now to be paid for heavy steel rails, More inquiry for 
cast iron chairs must be reported, and the price has become stiffer 
at £3 12s, 6d. per ton net at works. 

_ Plates and angles are in very poor request, owing to the depres- 
sion in the shipbuilding industry, but it is expected that wittt the 
expected settlement of the trouble with the joiners and plumbers, 
the experience will improve somewhat. The output of plates and 





angles by the mills in the North of England cannot be even half of 
what it was in the busy times, as so many of the mills are 
altogether closed, Steel ship plates are quoted at £5 10s., steel 
ship angles at £5 5s., iron ship plates at £6 5s., iron ship angles at 
£6 2s. Od., and packing iron at £5 10s., all less 24 per cent. f.o.t. 
The rise in hematite pig iron makes the condition worse for the 
manufacturers of the finished material, who cannot put up their 
prices in proportion. Common iron bars are in quiet request at 
about £6 5s. less 24 per cent. f.o.t. 

In the engineering industry nearly all the men have agreed 
to the modified claims of the employers, The new engine 
works of Messrs. Robert Stephenson and Co. at Darlington are 
fully occupied. A few days ago they shipped the first engines 
which they have constracted at this establishment — four 
coup'ed bogie express locomotives for the Oudh and Rohilkund 
Railway in India, They are building several express engines for 
the South-Eastern and Chatham Railway to wake the continental 
mail trains between London and Dover. These engines are to 
have cylinders 19in, diameter ; heating surface, 1505 square feet ; 
working pressure, 180 lb. The total weight of the engines in 
working order will be 90 tons. A contract for several goods 
engines for the Cambrian Railway Company has also been 
secured by Messrs. Robert Stephenson and bo. 

The coal trade has slackened off appreciably, the cause being 
found in the curtailment of the American demand, the iucrease 
- which brought so brisk a time for the coalowners of this 

istrict. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a better feeling in the iron market this week, 
with more disposition on the part of consumers to purchase. 
The business done in the warrant market has been chiefly in 
Cleveland iron, Scotch warrants bei still confined to few 
hands, and difficult to dispose of. This state of matters is 
accounted for largely by the fact that ironmasters’ prices have 
been tending lower, and consumers can readily obtain supplies 
direct from the ironworks. 

Several considerations have tended towards a firmer feeling in 
the market, among them being an improvement in the 
south, and more encouraging reports regarding the state 
of trade in the Midlands. But our market appears to have been 
chiefly affected by the settlement of the wages dispute on the 
Clyde. It was feared a week or two ago there might be a 
strike, but the workmen have accepted the reduction of 5 per cent., 
and this has been a great relief to all concerned. 

Scotch warrants are quoted 53s. to 53s. 1d. cash, and 53s. 3d. 
one month. Business has been done in Cleveland warrants at 
47s. 74d. to 47s. 9d. cash, 47s. 10d. for delivery in seventeen days, 
and 47s. 10}d. to 48s. 14d. one month. Cumberland hematite is 
quoted 58s, 9d. to 58s. 6d. cash, and one month, sellers. 

There is a steady business doing in Scotch hematite pigs, which 
are quoted 60s. 6d. per ton for delivery in railway trucks at the 
West of Scotland steel works. 

The prices of Scotch makers’ iron are fairly steady. G.M.B., 
No. 1, is quoted at Glasgow, 57s.; No. 3, 52s. 6d.; Wishaw No. 1, 
57s.; No. 3, 53s.; Carnbroe, No. 1, 59s.; No. 3, 56s.; Clyde, 
No. 1, 63s. 6d.; No. 3, 58s.; Gartsherrie and Calder, Nos. 1, 64s.; 
Nos. 3, 58s. 6d.; Summerlee, No. 1, 68s.; No. 3, 58s. 6d.; Colt- 
ness, No, 1, 69s. 6d.; No. 3, 59s. 6d.; Langloan, No. 1, 69s. 6d.; 
No. 3, 58s. 6d.; Glengarnock at Ardrossan, No.1, 65s.; No. 3, 
57s. 6d.; Eglinton at Ardrossan or Troon, No. 1, 58s.; No. 3, 
54s, 6d.; Dalmellington at Ayr, No. 1, 58s. 6d.; No. 3, 54s.; Shotts 
at Leith, No. 1, 66s.; No. 3, 58s. 6d.; Carron at Grangemouth, 
No. 1, 67s.; No. 3, 58s. 6d. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7617 tons, compared with 3774 in the corresponding 
week of last year. Of the total, there was dispatched to the 
United States 700 tons, Canada 560, South America 160, India 45, 
Australia 185, France 60, Italy 905, Germany 41, Holland 300, 
Belgium 20, China and Japan 160, other countries 45, the coast- 
wise shipments being 4436, against 2125 in the same week of last 
year. 

The arrivals of Middlesbrough pigs at ry in the past 
week were larger than usual, amounting to 12,920 tons, showing 
an increase of 6874 tons over the imports in the corresponding 
week of 1902. 

There are 42 furnaces making hematite, 39 ordinary, and 5 basic 
iron, the total of 86 furnaces thus blowing in Scotland comparing 
with 82 at this time last year. 

Since last report the stock of pig iron in Glasgow warrant stores 
has been reduced about 700 tons, but the tendency to remove iron 
from store is rather falling away, owing to the ease with which 
supplies can be obtained direct from the ironworks, 

‘The demand for finished iron and steel is slow, but it is a matter 
of congratulation that a dispute in the engineering and ship- 
building trades has beenaverted. A few fresh orders are reported 
to have been placed with shipbuilders, and if the freight market 
should begin to show a decided improvement, the likelihood is 
that there would be more doing in the building of merchant vessels. 
At present, however, shipowners have very little inducement to 
extend their enterprise in that direction, 

Among the fresh orders just placed are 300 30-ton wagons for 
the Caledonian Railway Company. The order is a large one, and, 
as the company is anxious to have delivery as soon as possible, it 
has been distributed among a number of firms, these being the 
Leeds Forge Company, Limited; R. Y. Pickering and Co., Limited, 
Wisbaw ; the Amalgamated Company, Limited ; the Birmingham 
Wagon Company, Limited ; Hurst, Nelson and Co., Limited ; and 
W. R. Renshaw and Co., Limited. 

The coal trade is, on the whole, in a fairly satisfactory state. 
The total shipments in the past week from Scottish ports were 
217,454 tons, compared with 210,911 in the preceding week and 
182,576 in the corresponding week of iast year. There has been a 
falling off of 5000 tons in the exports from Fife, but this has been 
more than made up at other ports. The _ feeling in the 
inland trade is slightly easier, and in some districts the output is 
not very readily carried away, but, on the whole, the trade is in a 
satisfactory condition, and prices are fairly well maintained. 
Steam coal is quoted at Glasgow harbour, 9s. 9d. to 10s.; ell, 
9s. 9d. to 10s. 6d.; and splint, 10s. 6d. to 10s. 9d. per ton. There 
is a brisk inquiry for splint coal, and coal for manufacturing pur- 
poses is generally active. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 

THE coal trade Sub-committees have been busily occupied of late 
in scheduling all information from the collieries regarding the 
practice observed with reference to the supply of coal to the 
colliers. This is for the use of the General Committee at the next 
—- One is reminded, by the mass and the difference of 
method, of the labour once undergone by the founder of the 
sliding-scale in gathering material for the formulation of his 
system. If the success attained by the latter be gained by the 
Joint Committee also, one of the stumbling-blocks will be removed. 
The belief in an amicable settlement is retained, though there are 
objections raised by the Federation to a longer settlement than 
that of twelve months. This, many critics consider too short for 
trial. In the anthracite district, from one end to the other, the 
suggested ‘‘combination” is a leading topic, though beginning to 
arouse less interest, 

One authority says that prices have tumbled down considerably 
since the boom, and are some 6s, lower. At the pit’s mouth a 
common quotation is 12s. per ton. This is thought to be favour- 





able to the scheme. Best malting this week was quoted from 17s.; 
Swansea Valley big vein, 12s. 6d.; culm is crane - and is now 
at 4s. 9d. Steam coal at Swansea is at 14s.; house, from 14s. 6d. 

At Cardiff the great complaint is non-arrival of tonnage ; but 
one day—Friday—last week, there was an exceptionally good 
despatch, no less than twenty-nine vessels, some of large tonnage 
being sent away with over 75,000 tons. A statistician works this out 
as of the value of £35,000, taking small, bunker coal, &c., into 
consideration. Monday’s prices for best steam were as low as 
13s, 6d., and mid-week no improvement was shown. The only 
good sign was in an active forward market, and there is some 
expectation that better times are ahead in steam. House coal has 
been a disappointing market this season, and even now demand is 
falling. Small steam is tolerably brisk; supply greater than 
demand. Monmouthshire semi-bituminous dull. Patent fuel in 
fair inquiry, and Swansea makers are more hopeful ; prices rather 
low. Coke industry good and prices firm. Pitwood is again 
suffering from large imports. ‘Lhe first indications of fair trade 
bring over cargoes from Ireland, Spain, and France, and prices 
drop. They are down 6d. this week, and sales vary from 16s. 9d, 
to 17s. 

At Cardiff an improvement is shown in outward chartering, 
West Italian ports, Plate, Genoa, Marseilles, are all looking up. 
Mediterranean not brisk. 

The Transatlantique Company has entered into arrangements 
for 175,000 tons steam coa!, priced from 13s. 3d. to 13s. 74d. 
Cambrian collieries have secured 100,000 tons; Naval, 50,000; 
and the Universal, 25,000 tons. 

The Johnston line, Swansea, opened business well last week with 
its first clearance of general cargo for ports in Greece and the 
Danube. 

At Dowlais it is stated that a couple of furnaces of the old type, 
which are now being demolished, will be the site of the most 
modern examples of furnace construction. Similarly in other 
parts of the iron districts great changes are being carried out. At 
Nettlefolds the new works are on the eve of starting. The blast 
furnaces at Landore with their new equipment are doubling the 
output, and at Lianelly W. Thomas and Co. have a great scheme 
of extension in their steel departments for which already the re- 
quirements for mills and engines are being placed. At Liansamlet 
another furnace is in preparation. Pig iron has gone up 3d. 
Rails and bars remain unchanged in price. Sheets (steel) are now 
up to £7 17s. 6d., and iron £8 2s. 6d. Tin-plate dispatches have 
been very large—117,323 boxes ; receipt from works 56,863 boxes ; 
leaving stocks down to 144,402 boxes. Buyers are pressing for 
reductions, which are not likely to be conceded with block tin 
and steel bars at present prices. The trade is only partially brisk, 
as Llanelly complains of slackness, and shutting down some works 
is_in contemplation. On ’Change, Swansea, this week the further 
advance in block tin to £136 7s. 6d. was considered. There will be 
a strong effort not only to retain present prices, but, if possible, 
obtain higher figures. Spelter works are very busy, and Swansea 
Valley industries are generally in a satisfactory condition. Ten 
refineries in full drive at Dillwyns, Vivians, Morriston, Middle 
Bank, Morfa, and Grenfels are all active. 

Steel rails continue strongly in evidence. At the close of the week 
2000 tons went to Kurachee, with 500 tons railway iron from Cardiff ; 
and large consignments have been going since to home destinations, 
principally from Newport. The vitality in the Welsh iron and 
steel trades continues to attract notice in various quarters: Dublin 
has been sending large quantities of old rails and scrap to Swansea, 
Belfast 350 tons old iron to Newport, and Plymouth, Portsmouth, 
and Southampton are supplying scrap steadily. From Rotterdam 
to Newport a varied consignment has come in, including the usual 
steel sheet bars, a quantity of steel wire, and some steel wire 
nails. Jronmasters in Wales are complaining of the falling off 
in demand for steel bar, but, fortunately, steel rails are in demand, 
and the large works, such as Dowlais, Cyfarthfa, and Ebbw Vale 
are busy with ore imports from Castro, Duddon, and Bilbao. Lianelly 
is complaining of deficient trade, but one day this week imported 
five cargoes of pig iron, one of scrap from Preston, and one of bars 
from Rotterdam. 

The keel plate of a new armoured cruiser was laid at Pembroke 
Dock last week. The length is to be 480ft., tonnage 13,000, and 
speed 223 knots. 

The Railway Servants’ Union decided a few days ago to abandon 
all other suggested proceedings, and to pay the Taff Vale Railway 
£23, This step is regarded with approval, and now in trades 
union industrial history the contest will be relegated to those of 
celebrated causes. 

The Taff Vale directors will now have a free hand to enter as 
pioneers upon electric traction. I hear that they have decided to 
carry out experiments on one of their branches, and should it be 
successful, it is probable that it will be generally adopted by them. 
This, railway men regard as amongst the probabilities, though not 
in the near future. 

Another new colliery company is announced, the Coronation 
Collieries, shares at a popular figure, one that is steadily gaining 
ground. Briton Ferry, Aberdare, and Tredegar capitalists. 

Port Talbot, Rhondda, and Swansea Bay, and Taff Vale, all show 
improved revenue returns. 

On the eve of my dispatch I hear of the death of an eminent 
engineer in North Wales in the person of Captain Benjamin 
Williams, who has figured in most of the lead mine operations as 
engineer. He was also engaged in various important tunnelling 
operations, both in England and Wales, by the London and North- 
Western Railway. He was in his seventieth year. 

On Saturday evening, Mr. G. M. Stevenson, now a consulting 
engineer at Cardiff, who was for nearly twelve years engineering 
manager at the Wern Works, was presented with a costly high- 
speed indicator by the workmen of those works. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THis week’s accounts concerning demand and employment on 
the Rhenish-Westphalian and Silesian iron market have been 
tolerably satisfactory ; the tone all round is firmer, and more con- 
fidence is shown in the future development of the iron industry. 

A tendency upwards has been perceptible in most departments 
of the Silesian iron industry, and the rolling mills could obtain 
better prices in several instances, home consumption having 
decidedly improved. Girders are in moderately strong request, 
and the sheet mills have also been well occupied, while the heavy 
plate trade, though generally more lively than in former weeks, 
still leaves a good deal to be desired. 

In Rheinland-Westphalia many works have secured orders for 
several months potas and there is increasing employment re- 
ported from most departments, only prices are still unsatisfactory. 
Consumption [in pig iron improves. The Siegerland pig iron con- 
vention has sold 10,000 t. 20 p. ct. M. spiegeleisen to America, 
to be delivered till end of June of present year. Scrap iron is in 
languid request, while for billets and blooms a very strong demand 
was experienced upon the week. In girders, plates, and hoops, 
inquiry has been improving lately, but is still far from brisk or 
extensive. There is much life stirring in the wire department. 

An abatement in demand could be felt on the German coal 
market so far as house coal was concerned. The requirements in 
engine fuel have been fairly large, and are likely to increase. The 
syndicate collieries of the Ruhr district last month yielded 
400,000 t. more than during January last year. A good export in 
coal is being done from Rheinland-Westphalia to France and 
Belgium, and Rhine shipments increase. 

Pig iron is very quiet and neglected on the Austro-Hungarian 
iron market, and there is not the slightest symptom perceptible 
of the usual revival and spring business. All branches of the iron 
and steel trade are in a very poor condition. Some of the 
Bohemian machine factories have secured orders from sugar mills, 
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but these are hardly sufficient to secure moderately good employ- 
ment, and many shops have been forced to restrict their operations. 

Also coal is in very dull request in Austria-Hungary, while coke 
shows a fair liveliness, 

Changes of importance cannot be stated to have taken place on 
the French iron market; business in the Department Nord has 
shown some slight improvement, and in the Haute-Marne too a 
lively trade continues to be transacted, while in the Ardennes 
very little life is stirring. 


returns from 168,000 miles of railroad for the past year show an 
increase in gross earnings over 1901 of 91,999,218 dols. The gains 
in gross receipt were largely absorbed by augmented expenses, 
due to higher operating cost, higher priced fuel, material, supplies, 
and wages. 

The copper market is full of interest. The consumption for 
1902 was the largest in the history of the trade. During the 
past seven months exports from the United States to Europe have 
been at the rate of about 11,000 tons per month. Should this 





‘The prices for coal remain exceedingly firm in France, as d d 
all round is strong, and the tone of the market decidedly satis- 
factory. 

The strong tendency of former weeks has been well maintained 
on the Belgian iron market, and though prices are unaltered for 
the present, there is good reason to expect a rise in quotations in 
the immediate future, Girders are in animated request, and fetch 
115f. p.t. f.o.b, Antwerp; forge pig, 53f. p.t., free Athus, and 
57f. to 58f. p.t , free Charleroi; foundry pig, 60f. p.t., free Athus; 
and basic, 64f. p.t. Bars, No. 2, 135f. p.t. for inland consumption, 
and £5 Zs, 6d. tor export. Iron plates, No. 2, 135f. p.t. for home 
demand, and £5 4s. for export; plates in basic, 140f. p.t. for inland, 
and £5 8s. for foreign consumption. Scrap iron has been offered 
from abroad at 69f. p.t., free Antwerp, being shipped as ballast to 
that port. 

In spite of the mild weather coal has remained very firm in 
Belgium, and there is, consequently, little prospect of a falling off 
in quotations, which ironmasters had been looking forward to, 
For small dry coal a slight rise has taken place already, and pro- 
duction up to end of September is reported to have been sold at 
9-50f. and 10f. p.t. Best steam coal is bought at 14-50f. p.t., and 
the price for Fiénu coal will be 11-13f. and 15f. p.t. till end of 
March of present year. Coke is firm ; total make till end of second 
quarter has been sold, quotations varying between 18f. and 20f. 
p.t. 

The value of the Servian general export in 1902 is stated to have 
been 72,103,372f., which is 5,581,413f. more than in 1900, when 
value of export reached the highest figure of 66,521,959f. From 
beginning of 1900 to end of 1902, total value of Servian export 
was 204,311,014f., which is, on an average, 68,109,960f. annually. 
From beginning of 1890 to end of 1892 value of export was 
144,572,042f., which is, on an average, 48,190,680f. per annum. 
The increase in value of export thus amounts to 20,000,000f. 

On Friday last the German Emperor, with the Crown Prince, 
Prince Henry of Prussia, and Princess Henry, visited the works 
of Ludwig Loewe at Berlin. 








AMERICAN NOTES. 
(From our own Correspondent.) 


NEw YorK, February Sth. 

EicutT vessels have arrived during the past three days carrying 
32,962 tons of coal. During the same time vessels carrying 19,477 
tons le't the other side, and o.ders were placed for 16,652 tons. 
Other large orders will be placed very soon. The scarcity of coal 
is a serious matter along the Atlantic seaboard. Much industry is 
hampered by the inability of railroad companies to make large and 
sufficient deliveries. Large orders have also been placed for pig 
iron abroad, and our dependence on foreign sources appears to be 
increasing. Steel billets have advanced in price, the minimum 
price at Pittsburg to-day being 30 dols., while sheet bars are held 
at from 31 dols. to 32 dols. at makers’ mills. Foreign billets are 
influenced by the advance in ocean freight rates, because of the 
large tonnage engaged in the transportation of coal. Foreign 
iron, which had a downward tendency a short time ago, now 
shows an advancing tendency. Steel billets have recently 
advanced 50 cents per ton under a pressure from buyers, who fear 
any further delay in providing for summer and autumn require- 
ments. 

Steel rails are very strong, and could command higher figures, 
but it is contrary to the policy of railmakers to advance prices, 
Another tunnel is projected in the interests of the New York 
Central Railroad. 1t will be a link between this road and the 
Pennsylvania. It will be half a mile long, and 50ft. underground. 
The projected tunnel system under New York City will revolu- 
tionise transportation facilities, and result in many changes on the 
surface as to the disposition of freight. Railway engineers are 
now working on plans which have not yet been made public, look- 
ing to a very great increase in railway transportation facilities in 
and around this city. New York merchants are greatly concerned 
over the possibilities of losing commercial prestige, anu they, with 
railroad managers, are conferring as to the best methods to adopt 
for the future to protect New York trade. They recognise that 
steamships bringing imports into this port must be able to secure 
promptly full outward cargoes. New York never expects a return 
of the tramp steamers on a large scale. They have been driven 
out by the cargo steamers of the White Star Line, the Atlantic 
Transport Company, and the steamers of the German lines. At 
present the New York railroads have their facilities so absolutely 
taxed both in regard to locomotives and cars and road beds that 
they cannot physically compete with other ports. Engines and 
cars might be added to any extent, but the trouble with New York 
is deficiency of road beds leading from it to the interior. The 
only remedy is the enlargement of the Erie Canal to a sufficient 
extent to compensate for what the railroads are unable to do. 

Everything points to a well-sustained activity in commercial and 
industrial circles for months to come. Profits are declining some- 
what on account of advancing raw material, but this is not a 
serious matter as yet. Large crops will make everything safe. 
Present high prices are stimulating an increased acreage of wheat, 
corn, and cotton, The country has survived the effects of last 
year’s short corn crop. ‘Ihe railroads are everywhere congested 
with freight ; they are making big money, and planning enlarge- 
ments on a grand scaie, and are entering into arrangements for 
supplies of iron and steel to carry out projected work. 

‘the copper market is advancing. ‘The total amount of copper 
shipped trom Atlantic ports across the water was 10,936 tons. 
During the last week of January 3235 tons were shipped, making 
the shipments for the entire month 9625 tons, compared with 
15,474 tons for January, 1902. Pig tiu is als> strong, and 
deliveries for consumption in this country were the largest on 
record, amounting to 3300 tons, while stocks were reduced 3367 
tons. The quantity afloat was very large, making the total visible 
supply for the country over 8000 tons. Pig lead is very active, 
and the market closes firm at 4.125. The American Smelting and 
Refining Company has reduced its price at St. Louis to 4 cents, 
Spelter is quiet and firm at 4.85 at St. Louis, 


New York, February 10th. 


The Pennsylvania Railroad Company is now seeking authority 
from its stockholders to increase its capital stock from 235,000, 
dols. to 400,000,000 dols. Of this increase 70,000,000 dols. will be 
expended in work already projected on various parts of its system. 
Much of this will be expended in and around New York City. All 
of the railroad companies are planning additional expenditures 
over those recently atinounced. Great difficulty is experienced in 
obtaining an adequate supply of motive power and rolling stock. 
Engines are being worked to death, and rolling stock is being tumbled 
into the scrap heap despite the intense activity at all repair shops. 
The railway system will be an enormous purchaser of equipment 
during this year. A new steel car plant of larger capacity than 
any now existing is to be erected near Pittsburg. The measure 
providing for the expenditure of 82,000,000 dols. on the Erie Canal will 
now be passed. New York people feel that in addition to provid 


ing a deep waterway to the Lakes, it will be necessary to provide 
extensive facilities tor the handling of grain and merchandise at 
this city in the way of stationary and floating elevators, docks, 
warehouses, and other facilities, the estimated cost of which has 
just been announced at 14,000,000 dols. 


Recent figures show that 





rate continue for the rest of the year it will denote a shrinkage of 
at least 30,000 tons compared with the previous year. Pig tin 
market is somewhat irregular, latest quotation for spot 28-75 dols. 
to 28-974 dols. Lead is unchanged at 4-124 dols., spelter is steady 
at 4-95 dols., and at St. Louis 4-85 dols, 

The steel market presents no features of special interest. 
Buyers are able to remain out of the market, having placed very 
large orders, but they will be eventually obliged to meet the terms 
of manufacturers. Production is still curtailed by causes 
frequently heretofore referred to, namely, deficiency of fuel. 
Reports from Pittsburg indicate maximum activity in all lines. 
Open hearth billets are 31 dols. at mill, though this price has been 
shaded in two or three very large transactions. Bessemer billets 
are scarce at 30 dols. Basic sheet bars are 31-25 dols.; open 
hearth, 32 dols.; beams and channels are quoted at 1-60 dols. at 
mill ; sheared plates, 1-60 dols. to 1-85 dols.; puddle bars, 33 dols.; 
rails 38 dols. fur standard sections ; Bessemer rods, 36dols. The 
demand for merchant pipe is very heavy in Pennsylvania mills ; 
very little business is being done in iron or steel scrap ; reports from 
Cincinnati show very little activity in crude iron. in all markets 
finished material is rather quiet, though an occasional large order is 
placed. There is a very urgent demand for machinery, and a large 
volume of business will be submitted during the month of March. 
Liberal orders are being received from England, Australia, and 
New Zealand. Engines, pumps, and conveying machinery are 
especially active, and orders for export are more frequent than 
they have been for months.. A great deal of oil territory is 
now being opened up, and facilities for the handling of it will be 
erected, contracts for supplies now being placed. ‘lhe fuel ques- 
tion continues to be the disturbing one ; both anthracite and 
bituminous miners will receive an advance, the former probably 
10 per cent., the latter probably 15 per cent. All the influences 
at work appear to indicate a higher cost in manufacturing in 
almost all lines. This does not necessarily involve an advance to 
consumers, as the margin is sufficiently broad to permit of the 
maintenance of current quotations, 








NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market is easier, and for prompt shipments prices are 
lower. House coal unchanged. The quantity of coal shipped for 
the week ending February 14th was 58,276 tons. Foreign, 45,219 
tons ; coastwise, 13,057 tons. Imports for week ending February 
17th :—Iron ore, 9050 tons; steel bars, 3137 tons; pig iron, 
950 tons; scrap, 350 tons; boards, 716 loads; pitwood, 7663 
loads. 

Coal: Best steam, 12s, to 12s. 3d.; seconds, 11s. 6d. to 11s. 9d.; 
house coal, best, lds.; dock screenings, 7s. 3d.; colliery small, 
6s, 9d. to 7s. Pig iron: Scotch warrants, 53s. 3d.; hematite 
warrants, 58s. 6d., f.o.b. Cumberland prompt; Middlesbrough No. 3, 
48s. ld. Iron ore: Rubio, 14s, 9d. tol5s.; Tafna, 15s. 6d. Steel: 
Rails, heavy sections, £5 5s, to £5 10s.; light ditto, £6 5s. to 
£6 10s., f.0.b.; Bessemer steel tin-plate bars, £4 10s. to £4 12s. 6d.; 
Siemens steel tin-plate bars, £4 1Zs. 6d. to £4 15s., all delivered 
in the district, cash. Tin-plates: Bessemer steel coke, 12s. 3d. to 
12s, 44d.; Siemens, coke tinish, 12s. 44d. to 12s. 6d. _Pitwood, 
17s. ex ship. London Exchange telegrams: Copper, £57 17s. 6d. 
to £58 ; Straits tin, £135 7s. 6d. to £135 10s. Freights firm. 


THE 








A RussIAN AGRICULTURAL SHOW.—The Imperial Moscow Agri- 
cultural Society, following the example of our own similar body, 
intends, we are credibly informed, to hold a show in the coming 
summer on its own model estates, near Moscow. The leading 
British manufacturers will probably be asked to exhibit examples 
of their work. Our trade in agricultural implements with Russia 
is of no little importance, and in face of the competition which 
we have to meet, it is desirable that no opportunity of retaining 
and enlarging that market should be lost. 

CARBORUNDUM.—This remarkable substance is a silicide of carbon 
formed by the action of carbon and silica at the high temperature 
of the electric arc. It was first obtained accidentally by Mr. 
Acheson, in America, in 1891, in endeavouring to produce 
artificial diamonds. In fact, carborundum is neither more nor less 
than an artificial diamond, and therefore Mr. Acheson was in a sense 
successful, and doubly so if account be taken of the large and 
important field it may perhaps occupy in the future asa refractory 
material, to say nothing of its abrasive properties. Carborundum 
isa crystal of some beauty, combining in itself all the prismatic 
colours and the sheen of silk ; it is nearly as hard as the diamond, 
quite infusible, and even proof against boiling acid. A piece white 
hot can be plunged into cold water without affecting it. It is 
prepared as a powder, to be subsequently made into a piastic paint, 
which is used to cover the inside of a furnace, kiln, or retort, i.¢., 
the fire-bricks, after fitting, are painted, and this thin protec- 
tion is, we are told, absolutely sufficient to prolong the life of the 
bricks many times over. For special trades, such as cement 
calcination in rotary kilns, the thickness of the carborundum must 
be much greater, but special bricks are being experimented with for 
this purpose. Mr. Grant Baillie, of Chariton-road, Blackheath, 
S.E., has been for some time conducting experiments with 
carborundum, and has, we understand, been appointed sole agent 
for the sale of carborundum in the London district. The process 
of manufacture has been patented by Herr Engel, of Diisseldorf, 


MECHANICAL ENGINEERING OF MODERN COLLIERIES.—At the 
meeting of the Birmingham Association of Mechanical Engineers 
held on Saturday evening at the Grand Hotel, there was a large 
number of members present to listen to a paper on ‘The 
Mechanical Engineering of Modern Collieries,” read by Mr. 
Bardill, of Aston. The speaker traced the development of various 
appliances found necessary by the mining engineer to cope with 
the ever-increasing demand for fuel. In 1860 the total coal raised 
in the United Kingdom was 80,042,698 tons; in 1900 the total 
output was 225,170,163 tons. This remarkable increase was not 
due so much to the increase of collieries as to the increase in the 
number of tons brought to the surface daily, rendered possible by 
the better | appli at the command of the colliery 
manager. Thus, whilst about twenty-five years ago a daily output 
of coal from one shaft of 300 to 500 tons per day would have been 
impossible, to-day there are collieries which raise from 2000 to 3000 
tons per day, mined, brought to the surface, screened, and often 
in the hands of the consumer on the same day. Thus, at Bolsover 
Colliery, no fewer than 3217 tons 5 cwt. have been drawn from a 
depth of 365 yards in nine hours. A week’s record at the Cambrian 
Collieries, Clydach Vale, raised from a depth of 450 yards, was the 
grand total of 13,019 tons. The most difficult question in mining 
was how to keep pits free from water, and it was worth noting 
that the first use steam engines were ever put to was for draining 
a mine, for it was on record that in the year 1712 Thomas New- 
comen erected his first pumping engine near to Wolverhampton. 
A pumping engine, bought second-hand in 1829, was still working 
in the Midlands, Coal screening had now me a great feature 
of the modern colliery, from twelve to fourteen different classes of 
coal being made at one mine, all differing in size and quality. A 
modern coal-screening installation was a triumph of inventive skill. 
The lecture was illustrated by a large number of excellent photo- 
graphs thrown on a screen. 








—— 


TRADE AND BUSINESS ANNOUNCEMENTS. 


Messrs, LEWIs OLRICK AND Co., of 27, Leadenhall-street, ask 
us to announce that they are removing to new oflices in Palmer. 
ston-house, Bishopsgate-street. 

THE Unbreakable Pulley and Mill Gearing Company, Limited 
informs us that it has appointed as its agents in Egypt and tho 
Soudan, Messrs, Nahman and Co., of Cairo and Place Mohammed 
Aly, Alexandria. 

Messrs, Beyer, Peacock aNnD Co., Gorton Foundry, Man- 
chester, have just taken an order for thirty-seven powerful goods 
locomotives for the Great Central Railway. Twelve of these 
engines are of the six wheels coupled type with a leading bogie 
and twenty-five of the six-wheels coupled class, They are to be 
fitted with Belpaire fire-boxes, 

THE ClydeShipbuilding and Engineering Company, PortGlasgow, 
have contracted with a Liverpool firm for the construction of six 
steamers, each 400ft. in length. As the vessels are to be delivered 
in a limited pericd, the firm will require to get two of the steamers 
built by other builders, but will themselves supply the six sets of 
engines. This is the largest rder placed on the Ulyde for thirty 
7 and will employ ali th ‘dle men in the lower reaches of the 
Clyde, 

THE Corporation of Colche.ter has just recently accepted the 
tender of Messrs. Mather and Platt, Limited, Salford Lronworks, 
for a 136-kilowatt dynamo for direct coupling toa Davey-Paxman 
engine, This machine when working compound will give an 
output of 550 volts and 650 amptres at a speed of 300 revolutions 
per minute, and when working as shunt it will give 460 volts, 
800 amperes at the same speed. The specification requires that 
the machine should be capable of standing an overload of 10 per 
cent. for two hours, or of 25 per cent. momentarily. 

THE votes taken by the joiners in the shipbuilding yards of the 
Tyne and the Tees, who are on strike, upon the question whether 
they would accept the employers’ modified proposals to settle the 
wages dispute or not were counted on Wednesday night at New- 
castle-on-I'yne. The offer made was that the reduction in the 
wages should be ls, per week, instead of Is. 6d., as was originally 
demanded. The voting is understood to show a decisive majority 
against the proposals. The strike has now continued for more than 
three months, und the employers threaten to close all the ship- 
building yards unless the dispute is settled. 

Tue Radcliffe Urban District Council has just accepted the 
tender of Messrs, Mather and Platt, Limited, Salford Ironworks, 
for the supply of additional plant for the electricity works, This 
additional plant consists of two steam dynamos, each comprising a 
Browett and Lindley two-crank compound engine, and a Mather 
and Platt 120-kilowatt multipolar dynamo. ‘hese machines are 
wound to give an output of 550 volts and 220 ampéres when work- 
ing compound, and 480 volts and 250 amperes when working 
shunt, both at a speed of 450 revolutions per minute. In addition 
Messrs. Mather and Platt, Limited, are supplying a jet condenser 
with an Edwards three-throw pump, driven by an electric motor, 
for dealing with 15,000 Ib. of exhaust steam per hour ; also one of 
their variable stroke electrically-driven pumps for boiler feed. 








CATALOGUES. 


J. 8. Cock, Christiania.—General catalogue in Swedish of this 
firm’s manufactures. 

JOHN ABBoTt AND Co., Limited, Park Works, Gateshead.—This 
is the second edition of the hydraulic catalogue. It contains one 
hundred pages of text and illustrations admrably produced and 
bound. A table of contents would be a welcome addition. 








THE INsTITUTE OF SANITARY ENGINEERS.—The following meet- 
ings will be held during March:—March 4th, Special Council 
meeting, at 7 p.m.; March 11th, Examination and Literary Com- 
mittee at 3.30 p.m.; General Purposes and Finance at 4.15 p.m.; 
Election Committee at 5.15 p.m.; members’ svssional meeting, 
7 p.m., paper by Mr. L. Aglio Dibdin on ‘‘ General Municipal 
Engineering.” March 27th and 28th, Examination in Practical 
Sanitary Science. 

SANITARY ASSURANCE ASSOCIATION.—The twenty-second annual 
meeting of the members of this Association was held on Monday 
last at the offices, 5, Argyll-place, W., Mr. Andrew Stirling, pre- 
sident, in the chair. In the annual report the Council expressed 
regret that the principle of sanitary registration of dwellings and 
other buildings as first embodied in the Sanitary Registration 
Bill promoted by the Association has not yet received the sanction 
of Parliament. The income of the year was £232, which, after 
meeting all liabilities, left a balance inhand. The report was 
adopted, and the retiring members of the Council, Professor T. 
Roger Smith and Mr. Mark H,. Judge, were re-elected. 

INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
Stupents.—The fifth general meeting of the present session of this 
body was held in the Institution Rooms, Bath-street, Glasgow, on 
the 16th inst., Mr. A. Home Morton, vice-president, in the chair, 
when Mr. W. Foulis, jun., read a paper on ** Water-tube Boilers,” 
in the course of which he discussed the advantages and disadvan- 
tages of water-tube, as compared with the cylindrical boiler, for 
both land and marine p es, The author briefly described, by 
the aid of a number of well-made models, the better known types 
of water-tube boilers, and drew attention to the advantages 
claimed for each type. An interesting discussion followed. 

THe INSTITUTION OF ELECTRICAL ENGINEERS.—About Easter 
in each year, in accordance with the Articles of Association, the 
Council prepares a list of Members and Associate Members or 
Associates, to fill the several vacancies that there will be on the 
Council at the ensuing annual general meeting. This list must be 
read at an ordinary general meeting, four weeks or more before 
the annual general meeting. The Council now invites members to 
assist them in the preparation of this list by sending to the 
secretary suggestions of suitable names ; all those so sent in will 
be considered by the Council, who, with this list before them, will 
select the names of the Members, Associate Members, and 
Associates, whom they will in due time nominate in the pre- 
scribed way to fill the several vacancies. 

RoyaL AGRICULTURAL SocieTY oF ENGLAND.—The following 
competitors have entered for the trials of wind pumping engines 
for the prizes of £50 and £20 offered by the Royal Agricultural 
Society of England. These trials will commence in the Society's 
new permanent showyard in London—between Willesden and 
Ealing—on Monday, March 2nd, being continued, at the discretion 
of the judges, until April 30th, 1903:—C. F. Bamford, 6, Golding- 
ton-avenue, Bedford ; C. Cadle, 39, Wellington-quay, Dublin; R. 
L. Capell, implement agent, Northampton ; Duke and Ockenden, 
126, Southwark-street, London, 8.E ; Goold, Shapley and Muir 
Company, Limited, Brantford, Canada ; Hole and Roberts, Bore- 
ham-road Ironworks, Warminster, Wilts ; John McBain and Son, 
Chirnside, Berwickshire; P, and W. Maclellan, Limited, 129, 
Trongate, Glasgow ; J. 8. Millar and Son, Annan, Dumfriesshire, 
four-post frame and three-post frame ; E. and H. Roberts, Limited, 
Deanshanger Ironworks, Stony Stratford ; Ru:sell and Co., 42, 
Berwick-street, Oxford-street, W.; H. P. Saunderson and Co., 
Limited, Elstow Works, Bedford, 20ft. wind wheel and 16ft. wind 
wheel ; H. Sykes, Limited, 66, Bankside, London, S.E.; Thomas 
and Son, 64, Broad-street, Worcester; John Wallis Titt, War- 
minster, Wilts, 30ft. wind wheel, 16ft. direct driven, and 16ft. 
indirect driven; R. Warner and Co., 97, Queen Victoria-street, 
E.C., 16ft. wind wheel and 20ft. wind wheel ; T. C. Williams and 
Sons, Limited, London-street Ironworks, Reading. We have 
already given—see our issue of February 6th, page 151—the con- 
ditions under which these trials will be carried out. 
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THE PATENT JOURNAL. 


Condensed from “ The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 


When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics, 

5th February, 1908. 

2740 Evecrarc Service Mary, J. R. Craig, jun., 
Glasgow. 

9747. Paoprutine Supa, H. B. Beony, London. 

9748. Gas Paopucrr, J. Fielding, Gloucester, 

9749. Tonscco Prees. W. Beal, Birminghim. 

9750. CoRK-DRAWING Macuongs, C, Chambers, Birming- 

wnt [rons for Launpriea, J. W. Blakey, Bradford. 

9752. Device for Supportina Wreatas, A. P. Bruce, 
Manchester. 

2753. RoraRY PoLveRtsinc Harrow, W. Cottam, Man- 
chester. 

e754. Marca Boxes, G. Royle, London. 

0755. Expansion Vatves, J. Rodda, jun , Camborne, 
Cornwall. 

756. DEeTACHABLR Puncture Guarp, H. Brooks, 
Stirchley, near Birmingham. 

757. DavgLOPING PaHorosrapss, R. von Goldammer, 
London. 

2758. Ropg Potreys, W. Vick and J. F. Johnson, 
London. 

759. Rope-cLimBIne Device, C. E. Knop. London. 

2760. Pwgumatic Boor Tagg, G. Evans and J. Holmes, 
London. 

9761. Harness for Sroppinc Ayimacs, G. Soffner, 
London. 

2762 MANUFACTURE Of Rertectors, C. H. Worsnop, 
Halifax. 

27638. gaa Water Macuinegs, T. and J. W. Ritson, 
London. 

764. Hesrs for Boots and Ssozs, W. 
London. 

765. Scatixe, W, Jackson, London. 

9766. Ecastic Exercisine Apparatus, T. Belvoir, 
London. 

2767. Vaporisers for Exposition Motors, G. Banzhaf, 
London. 

2768. AUTOMATIC LIFg-84VING APPARATUS, T. Andreasen, 
London, 

2769. Srvps for Horsxesnors, G. Clegg, E. Fisher, N. 
Goodall, and A. H. Ramsden, London. 

2770. een Poigs of E:ecrric Cars, G. A. Baker, 
London. 

2771. Manurscture of Sera, E. C. Bousfield, London. 

2772 Moror Tracrors, F. R. Simms, London. 








Lingard, 


2773. ComBtINED BILuiaRD Tapugs, F. R. Wright, 
London. 

2774. RaTCHET-OPERATED Switcnes, W. Kingsland, 
London. 

77 Makinc ANNEALING Pots, H. Niewerth, 
London. 

2776. NON-REFILLABLE Borties, F. B. Aspinall, 
London 


777. Beosteaps, R. Cane, London. 

oT78. Sanp-Biast Apparatus, H. H. Lake.—(Société 
Des Nouvelles Machines a Jet De Sable. France.) 

2779. Case for Copyinc Apparatus, M. Farmer and the 
Oliver Typewriter Company, Limited. London. 

2780. ATmospagric Gas Borwers, T. Glover, London. 

2781. Pump, G. Smith, London. 

2782. Fioorte, T. Charteris, London. 





2783. AppaRatos for Max'na Bricks. Sutcliffe, 
Speakman and Co., Limited, and E. R. Sutcliffe, 
London. 


2784, Tavcns for Evxcrric Taamcars, E. Hatton, 


London. 
2735. Pocket Corkscrew3and Toors, 8S. R.G. Vaughan, 
Birmingham. 


2786. Stentina of Guns, Sir W. G. Armstrong, 
Whitworth and Co., Limited, and A. A. Common, 
London. 

2787. Macuines for ¥V¢xK-xa Lack, A. Matitsch, 
London. 

2788. Macuines for Maxixa Lace, A. Matitsch, 


London. 

2789. Suackves, 8. 8. Sugden, London. 

2790. Burxp Ropa, J. E, Andrew, London. 

2791. Cors, W. Crowther, London. 

2792. MovLpine Macuings, W. P. and T. F. Trenery, 
London. 

2793. Automatic Stoxers for Furnaces, A. J. Boult. 
—(The Luckett Stoker Company, United States.) 

2794. a for Loom Sprxpies, J. W. Schofield, 

nao 

2795. Tings, O. Betts, London. 

2796. PIANOFORTES, L. Lowenthal and A. C. Taunton, 
London. 

2797. Cuatrs, E. Atkins, London. 

2798. TrousERs’ Prorector or Mupavarp, C. Morsison, 
London. 

2799. Hongs or Wuerstonrs, W. R. Jervis. london. 

2300. Exiecrric Brits, Y. M. Harsco’'t-Braoudzec, 
London. 

2801. Prano, C. Mand, London. 

2802. Staws for BUILDING Porposss, C. Geiser, 
London. 

2803, rent auaRps for Domestic Hearrus, C. Coates, 
London. 

2804. Evastic Susstancre, K. Geiser and H. Kehrii, 
London. 

2805. Maayetic CLutcues, C. Jenatzy, jun.. London. 

2806. Propuction of WATER Gas, H. 8. Elworthy, 
London. 

2807. Vans for Transportina Cyours, C. MacKenzie, 
Liverpool. 

2808. FoG-sIGNALLING Apparatus, H. F. Clayton, 
London. 

2809. Propuctna Cotourgp Errects, O. Imray — 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

2810. Mrans for Fexprva Packtna Macuinas, W. Rose, 


London. 
2811, Dari, K. Happel, London. 


6th February, 1903. 
2812. Macutne for Prorgiiina Satps, H. B. Beeny, 


ndon. 
Ss iam DiarHracas, H. J., A. S., and G. A. Spratt, 


2814. ‘eae Sream Ferp-watTer Heater, §. 
McComb, Dundalk. 
2815. TRrimmina PHOTOGRAPHIC Paints, H. Scruton, 


mdon. 

2816. Macutne for Sureican Banpaags, C. Blair, Liver- 
poo) 

=. SToppine Surps, H. W. Creetch, Douglas, Islo of 


2818, Macutne for Fitina Woop, W. R. Avenell and 
8. Davies, Birmingham. 

2819, IMPROVED LETTER Boxss, G. E. Drake, Birming- 
am, 

2820. Fotptne Cuatrs, B. Kaufmann, Liverpool. 

2821, Mar. Carts, PERAMBULATORS, &e., W. A. Tookey, 
London, 

2822. Dynamos, T . W. 8. Hutchins, Blackpoo 

2828, Doussnic Fine Ranargs, R, W. Oddy, Hudders. 


fi 
SS Suaeeiate Winvows, C. McKay and A. J. Stone, 


2825, ‘Sim Caztcuer for Coat Prts, T, Dunsire, Buck- 
haven, Fife. 

2826. AERIAL Macuryes, G. Wellner, Manchester. 

2827. Loom Sautries, C. H. Roth, Manchester. 

2828, Cisrerws for WATER- -CLosETs, M. Roberts, Man- 
chester, 

2820, Stzam Borrers, J., J. and A. E. Thompson, 
Wolverhampton. 

a Curtain Rop Ratsgers, F. Bumford, Newport, 


2831. "Perinat for Avtomopites, G. Pilki: 
Birmingham. ’ Be 





2832, Sipe Sappizs, T. U. Clarke, Birmingham. 

2833. Apparatus for Repropucine Sounp, E. Hitchon, 
Accrington. 

2834. TreaTina CLoru Fasrics, J. W. Yates and G. 
Reekie, Manchester. 

2885. Piston Expansion VaLves, W. Truran, Stockton- 
on-Tees. 

2836. Hanp Trucks, P. R. J. Willis. —(W. G. Tower and 
G. M, D. Southworth, United States.) 

2887. Firrines for Doors and Wixpows, H. Hotz, Liver- 


pool. 
2838. Heat Exorngs, R. Wood, Bottisham, Cambridge- 


shire. 

2839. Corxine Borriss, J. J. Chavasse and J. W. Kerr, 
Birmingham. 

2840. Daivinc Wuerts for Roap Ventcies, E. Perkins 
and J. A. Rowcliffe, Manchester. 

2841. Maxina of GaaMAPHONE Neggpies, J. Morgan, 
London. 

2842. Wetts for Boots, R. Morris and H. Clarke, Man- 
chester. 

2843. Moror Caatsg, G. C. Grimsdale, Enfield. 

-_ Bvueacuine Compounn, C. F. Townsend, Bromley, 

ent. 

2845. Houpmno Articies, P. Robertson and A. J. Daw- 
son, Dundee, 

2846. Burnp Roiiers, F. Stephenson, London, 


2847. Door Kwors, G. Horne, London. 
2848. Savurritina Prayinec Carp3, A. V. Hunt, 
London. 


2849. Exectric Spzzp Reavurator, W. A. Dutton, 
London. 

2850. CLorurs Horse, F. W. Wareing, London. 

2851. Corp Cream. L. Swainson, London. 

2852. Press for Copyine Lerrars, B. C. Simpson 
London. 

2853. E.ectic Lamp Howpers, T. H. and T. L. Jones, 
Birmingham. 


2854. Tension Firrines for Burxps, F. Wiseman, 
London 
2855. - for Rutina Papzr, T. J. Hunt, 


London. 

2856. Mera Canisters, W. A. Read, Liver- 

pool. 

2857. Ears of Taotitey Wires, C. Close and J. Ramsey, 
London. 

Preventina Rattway Accipents, P. Jakobi, 
London. 

2859. Maxuno Boars, F. L. Roecknerand W. J. Norris, 
London. 

2860. Macuines for Maxine Cicars, G. H. Catt, 
London. 

2861. Macuingry for Breaxina up Roaps, A. Coe, 
Ipswich. 

2862. Coms-rREED Batt Games, E. G. Matthewson, 
London. 

2863. APPLYING Wrappers to Boxes, &c, W. Rose, 
London. 

2864. Unitixa Raits, 8. M. Wixcel, 

Thames. 

2865. Evecrric Arc Lamps, C. Oliver, London. 

2866. Hee for Boots, &c., J. C. and W. H. Harrop, 
London. 

2867. Envelope Seattnc Macarnes, L. Madas, H. 8. 
Geary, and 8. Neederrman, London. 

2868. Braxe Apparatus for Guns, F. T. Fisher and F. 
W. C. Dean, London. 

2869. SHort-arM Cup, F. A. Pridmore and P. H. 
Nowell, London. 

2870. Bany Jumprrs, E. H. Turnbull. London. 

2871. VALV#-coNTROLLING Devices, A. G. Bloxam.— 
(Wilhelmshiitte Aktiengesellschaft fiir Maschinenbau 
and Risengiesserei, Germany.) 

2872. Puttzy Covptiines, A. G. Bloxam.—({ Wilhelms- 
hiitte Aktiengesellachaft fiir Maschinenbau and Eisen- 
giesserei, Germany.) 

2873. Gas, &c., Cooxinc Apparatus, C. Portmann, 
London. 

2874. InreRMEDIATE Evecrric Switcugs, F. G. Terry, 
Tondon. 

2875. Convertipte Masa Tox, A. J. Boult.—(M. 
Henius, United States.) 

2876. Watcu Cases, B. Gutmann. London. 


Kingston-on- 


2877. Locxine Device fur Gun Pivots, ‘o. Ehrhardt, 
London 

2878. Dust Scaggy for Motor Veuicies, W. M. Fawcett, 
London. 


2879. CLocks, A. Loebl, H. Scott, and The American 
Electrical Novelty and Manufacturing Company, 
Limited, London. 

2880. Apparatus for Srackina Goons, R. Boyce, 
London. 

2881. Saint WristBanps, L. Cryer, London. 

2882. Compingep Commopg and Foor Baru, E. Cooke, 
London. 

2888. Pweumatic Tires, S. Fox, London. 


2884. MeTuop of Maxine Yarn, F. V. M. Raabe, 
London. 

2885. ee Switcn or Cot-ovr, T. E. Slaughter, 
London. 

2886. Borter Furnace, E. Gearing and W. Rainforth, 
London. 

2887. Steam Traps, P. Schtitze, London. 


2888. Apparatus for Poncuine Tickets, J. Metcalf, 
London, 

2889. FLASH-LIGHT SIGNALLING AppaRatos, J. Reid 

ndon. 

2890. Rar.way Swrrcu and Semapaore Apparatus, W. 
A. P. Cosserat, J. P. O'Donnell, and E. C. Irving, 
London. 

2891. Transmission ELemEnNtTs for CycLte Braxes, J. 
Kelland, London. 

2892. Fitrne Canryets, H. Simmons, Cleethorpes, Lin- 
colnshire. 

Tth Febrwary, 1908. 


2893. Waterproor Coat, J. E. Seaman and A, Jamie- 
son, Bradford. 

2894. Srexrtso Ax es for Motor Cars, W. W. Harri- 
son. Birmingham. 

>= TRAVELLING Trunks, R. Foxcroft, Littleborough, 

anc 

2896. SPRacs for Motor Cars, W. J. 8. Barber-Starkey 
and J. Rumball, Birmingham. 

2897. Asn - PIT Doors, C. Osborne and C. Aspinall, 
Stockton-on-Tees. 

2898. Maxtno Evastic Tiras, P. A. and D. A. Martin, 
Birmingham. 

2899. Exastic Tires, P. A. and D. A. Martin, Bir- 
mingham. 

2900. Ticket Puncu, A. C. Thomson and M. Fraser, 
Glasgow. 

2901. Gasoornrs, A. Bruce, Glasgow. 

2902. Means of Opratninc Convercrine Pressure, J. 
E. Fletcher, L. Burrows, and T. A. Venimore, Shef- 


eld. 

2908 Switcn for E:ecrric Tramways, J. B. Crompton, 
Keighley. 

2904. InsuLAToRs for Pranorortre, J. A. Derbyshire, 
Keighley. 

2905. ee Covers for Szats, H. Baesler, Liver- 


pool. 
2906. Topacco and Lamp Licatsr, W. Smedley, Crewe. 


2907. E.ecrric Ienrrion, C. M. Linley and G. H. Smith, 
London. 

2908. Metrnor of Cuttine Worm Grarina, R. Jackson, 
Liverpool. 


2909. Lamp Rrriectors, R. Jackson, Liverpool. 

2910. Expanpinc Hog Rakxss, G. x Garrett, Sutton- 
at-Hone, Kent. 

2911. Promotine. ComBustion, O. St. L. Davies and J. 
Booth, Manchester. 

2912. Casx Trxt, E. Corlett, Grantham. 

2913. Heaxps of ms, C. Riley, Burnley. 

2914. CarsuRETTING Device, W. H. Bird and W. H. 
Yates, Coventry. 

2915. Connectine Lenctas of Car, W. Everitt, 
Coventry. 

2916. Borter Fornaces, W. J. Rollo.—(P. S. Swan, 
India.) 

2917. Mirx Cans, 8. J. and E. Fellows, Limited, and 
W. H. Corker, Wolverhampton. 

2918. Drivine Bect Fastraner, H. Mottram and F, G, 
Bowman, Manchester. 





2919. Sager Rack. The Kington Iron Foundry Company, 
Limited, and W. Williams, Kingcon, Hereford. 

2920. FirgPRoor Fxoor for Buitpines, J. Bassett, Bir- 
mingham. 

2921. OPERATING TaamMway Pornts, J. Crawford, 
Manchester. 

2922. Muners’ Lamps, W. M. Darrah and W. Patterson, 
Manchester. 

2928. SHUTTLE CuANoING Mortons for PowER Looms, 
W. H. and H. H. Hacking, Bury. 

2924. PreventiInc OVER-BOILING of MILK, A. P. le Duc, 
London. 

2925. Weavine Faprics, R. Beaumont and H. Pricst- 
man. Leeds. 

2926. Pusn-iw Vatvg Tap for Warsr, J. 8. Walford, 
Birmingham. 

2927. Treatino Waste from Carpino Enatnes, F. O. 
Partington, Manchester. 

2928. Exrgcrric Tramway SyoTems, R. Zuppinger, 
London. 

2929. Miix Cans, T. H. Hill and Sons, Limited, and T. 
H. Hill, Wolverhampton. 

2930. Cowpuits for Etectric Conpuctors, D.S. Munro, 
Glasgow. 

2981. Feep Mortons of Latue Toors, W. B. Lang, 
Johnstone, near Glasgow. 

2932. Cvcie Carrier Cites. J. Kelland, London. 

2933. Brcycie Resta, J. Kelland, London. 

2934. Winpow Fasteners, C. E. Long and J.C. Irvine, 
London. 

2935. Maxine PortaBLe Mepicat Corrs, J. A. Cole, 


London. 
2986. Liquip Dispsw3tnc Apparatus, M. Masterson, 


mdon. 
2937. VETERINARY Spzcutums, R. J. Fleming, 
London. 
2988 ConTRoLLInG FLow of Gas Wa 1s, G. R. Cheesman, 
London. 


2939. VoicanisaTion of Rupper, C. H. Gray, London 

2940. E.ecrric Licutine, M. Barr and E. le Riche, 
London. 

2941. Water CircuLatine Device, W. and I. Darby, 
London. 

2942. Wave-power Moror, D. K. Bryson, London. 

2943. Teapots, L. Myers. London. 

2944. Boor Brusues, K. Ray, London. 


2945. ApveRTisInc Apparatus, L. M. Warburton, 
Sheffield. 

2946. Proprcinc Re.irer Decoration, H. Kerkmann, 
Birmingham. 

2947. Securntinac Pens and Pegnciis, R. P. Green, 
London. 

2948. Apparatus for C.zantnc Tareaps, C. Meyer, 
London. 


2949. Caszsw Sotution, W. A. Hall, London. 

2950. Trousers, A. G. Larkin, London. 

2951. Sarety ArracuMent for Locks, E. L. Ruggles, 
London. 

2952. Wixpow Srays, C. Coates. London. 

2953. Woop Bock FLoorine, T. Charteris, London. 

2954. Lumrwous Siens, A. F. Spooner.(H. Véry, 


nce. 

2955. Sarety Device for Exevatora, W. Jenkins, 
ndon. 

2956. Sart Corr Epcre Arracuments, G. Craig, 


ndon. 
2957. Veutcoite Seats, A. Johnston and C. L. Collins, 
London. 
2958. Measurtwe Liquips, H. F. Stanley and The 
——— Works and H. Pontifex and Sons, Ltd., 


ndon. 
2959. PuysicaL Exerciser and Devevopsr, A. Taylor, 
London. 


2960. Maxine Inpoxyt, A. Foelsing, London. 

2961. ELECTRICALLY-OPERATED SemMaPHoRrEs, Siemens 
Brcs. and Co., Limited, and L. M. G. Ferreira, 
London. 

2962. Macuines for Maxtna Matcugs, 8. Herzberg, 
London. 

2963. TeLeoRaPH and TELEPHONE CaBLzs, G. F. Mans- 
bridge, London. 

2964. VaLves, W. P. Thompson.—(Schireizerische Loco- 
motiv and Maschinenfabrik, Switzerland.) 

2965. Trmz-REcORDtNG ApPpaRaTos, R. Btirk, Liverpool. 

2966. Apparatus for Maxine Ice, W. Hartmann, 
Liverpool. 

= ms em for Tramcars, H. S. Conran, 

ver 

2968. ey Coverings for Taamcars, H. 8. Conran, 
Liverpool. 

2969. ARTirictaL Hanns, A. Daniels, Liverpool. 

2970. Spoow, A. Mackey, Liverpool. 

2971. Fotpine Taste and Capingrt, L. H. Ellington, 
London. 

2972. Ciurca for Conwectiye Suarts, M. C. Johnson, 
London. 

2973. SrenooRapuic RecorDINeo Systewy, A. C. Baronio, 
London. 

2974. Apparatus for Sorntiya Corks, F. Bender, 
Tondon. 

2975. Bakers’ Ovens, G. 8. Baker and J. Baker and 
Sons, Limited. London. 

2976. Ecxecrric Switcues, E. Knipping, London. 

2977. Expiostve Sienat Compounps, A. Brock, 
London. 

2978. Tosacco Pipers, R. T. Sharman, London. 

2979. Fiusntye and Crieaninc Macurngs, A. L. 
Dubowik, London. 

2980. Spzgp Reeuiation of Motors, E. 8S. W. Moore 
and T. L. Boyden, London 

2981. Dryinc Poratogs, J. Y. Johnson.—(The Aktien 
Maschinenbau-Anstalt, vormals Fenuleth and Ellen- 
berger, Germany.) 

2982. Sprines, J. Weaver, London. 

2983. Asu-pans, W. Whitaker and W. H. Wood, 
London. 

2984. Hanp-Lockrne Levers, G. C. Marks.—(4. 4. Low, 
United States.) 

2985. Suprortinec Ececrric Wires, J. R. P. Lunn, 
London. 

2936. Apparatus for Maxtna Wings, G. Driancourt, 
London. 

2987. RoaD-CLEANING Macuing, F. Huguet, London. 
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2988, E.ecrriciry Meters. The Electric and Ordnance 
Accessories Company, Limited, and L. J. Aron, 
Birmivgham. 

2989. Inner Tupgs of Prevmatic Trees, W. Sumner, 
Birmingham. 

2990. Game for Teacutnc Music Norss, H. P. Miles, 
London. 

2991. Propucine Dvegsturrs, A. Bang.—{Dahil and Co., 


my. 

2992. Opgratina Loom Heaps, T. Pickles and B. 
Blakey, Manchester. 

2998. Ececrric InrLuence Macuings, A. Eckstein and 
H.J tes, Manchester. 

2994, ELECTRIC Lamps, 8S. Horvath and J. H. Whit- 
field, West Green, Middlesex. 

2995. TRaILInG-caR UNIVERSAL Joint, C. Heninghem, 
London. 

2996. Enorng Sriencers, J. B. Dunlop and J. B. 
Dunlop, jun., Dublin. 

2997. SprraL Grip SHIP Propgetizr, F. C. Hurn, 
Cheltenham. 

2998. Cycitge Sranps, R. Edmunds, Birkenhead. 

2999. Towrne Biock, W. H. Warr, Great Grimsby. 

3000. Axes for Roap Veuicies, W. G. H. Sedwell, 
Bournemouth West. 

3001. Urritsina Waste Haat from Enornss, H. Cutts, 
Nottingham. 

3002. Poxcturg-skaLine Device for Tires, A. Cook, 
Birmingham. 

8003. Sarety Lamp, A. Hyde, Liverpool. 

8004. Pistow VaLves for Encings and Pumps, J. Hoyle, 
Manchester. 

3005. Street Guiires, J. Exley, Sheffield. 

8006. Batts for use in Piayine Goxr, T. Stewart, 


Gg 
3007, Boxe Prez Inpicator, H. Dean, B ham. 
8008. Frrinc Expiosive Mrxturgs in Enorvgs, L. C. 
Barker, Bristol. 





3009. Arrixtne Stamps, E. Jones, London. 

3010, VARIABLE ELEcTaIcaL Resistaxces, A. H. Mayes, 
Hove, Sussex. 

3011. Coat Burrows, A. V. H. Spink, Bradford. 
3012. Mustis Rop Bracxara, J. E. Parker, Birming- 


m. 

8013. Discuarcine Sewacs from Bzps, A. G. Enock 
Manchester. 

3014. Rack Pouteys, J. E. Parker. Birmingham. 

8015. BepsTeap3, B. C. Barton, Birmingham. 

3016. Doors, H. W. Brown, Glasgow. 

8017. Sprina Hook, T. Leggett, Ramsgate. 

3018. PLovauine GrounD by StgaM Encings, J. Zeman, 


sen tecmaes: M. J. and 8S. H. Adams, Scotswood-on- 


Tyne. 

3020. Maxine Nirro-ctycertng, F. L. Nathan, J. M. 
Thomson, and W. Rintoul, London. 

3021. Curr Burrox, H. Landman, Kansas City, Mo., 
United States. 
3022. Pea-Top Sprenrxe Spinpie, T. Sowden and H. 
Parker, Bradford. 

3023. Non-routinc Compostrion for Huuts, C. T. W. 
Piper, Vancouver, Canada. 

3024. Cagcx Printers, F. Mutschler, London. 

3025. Casement Stays, F. W. Adams, London. 

3026. Borers, W. P. Thompson.—(d. Kemp- Welch, 
France.) 

8027. Mick-caw L1ps, J. Struthers, London. 

3028. Macutwery for Movuipixe Bricks, T. Parker, 
Roydon. Essex. 

3029. BInpERS A. Sharp, 
London. 

3030. Opgratinc Lirr Gates or Doors, F. Hellewell 


for Surers of Music, 


London. 

8031. Wraprinc Macuine. The Forgrove Machinery 
Company, Limited, and A. Forbes, London. 

3082. Merronomes, T. Weisser, London. 

3033. TRANSPARENT WRITING on Giass, T. M. Ninnis, 


mn. 

3034, OgwrrirucaL Sxrarators, C. Herlitscka, 
London. 

3035. CLEANSING FLUIps for Gas Enornes, J. Hosking, 
London. 


3086. Overcoats. A. Dunhill, London. 
3037. Lerrer Box ArtracamMEnt, J. H. Bathurst, 


mdon. 
3038. Game, J. Withers and J. B. Rosevear. London. 
as Temprrine Saw Braves, W. F. Beardshaw and 
on eee and Son. Limited, London. 
Locxtxc Device, P. van Duijn and L. W. van 
ot hiel, London 


3041. Exastic Tires for Vsuicies, J. A. Mays, 
London. 

3042. Exgecrric Conpvuirs, F. B. Aspinall and J. D. 
Dallas, London. 


3043. Brakes. J. D. Keiley. London. 

3044. Dress Hoos, 8. H. Keeling and H. M. Picken, 
Birmingham. 

3045. NITRO-CELLULOSE COMPOUND, 
London. 

8046. Free Esoarr, J. J. Johnston, London. 

3047. Device for Drapine Steeves, M. F. Rosheleau, 

mdon. 

3048. CrvgmaTocraPH Apparatus, R. H. Edwards, 
London. 

3049. Comss, F. Walmsley, London. 

8050. PotisHine Mitts, W. O. Bailey, London. 

3051. Preparation for Frstsc Wouves, B. A. Garrod, 


H. Ensmingar, 


di 

3052. Cicarerres, C. C. Parsons. London. 

3053. Paper Fires, E. G. Dow, London. 

3054. OurteT Vatve for Batus, A. W. Savill, jun, 
London. 

8055. RerRictRaTInc Apparatus for Mik, R. 
Lister and Co., Limited, and F. G. Phillips, 
London. 

3056. Exvecrric Lamps. J. RB. B. Rurke, London. 

3057. Rance Fixper, J. A. F. Field, London. 

3058. Apparatus for PHorocrapay, A. Popowitzky 
Liverpool. 

= Srups, T. Baer, London. 

3060. Perroteum, R. Haddan. —(F. R. 
Austria.) 

3061. Bott Puturrs, W-. L. Harris, London. 

8062. VaRraBLE Speep Gear, F. J. Cox, London. 

3068. Parnt Brusues, 8S. Hornsby, London. 

3064. AmmuNITION Wacons, A. T. Dawson and G. T. 
Buckham, London. 

3065. Device for Darnine Srocerxes, J. T. Marsh, 
London. 

3066. Necktie, R. Anvers, W. Harrad, T. A. Cash, and 
J. and J. Cash. Limited. London. 

3067. Reaptne Divipep Scaxes, H. Louis and J. W. 
Gordon, London. 

3068. Frvisninc Merats for Latugs, F. M. McLarty, 
London. 

3069. MECHANICALLY Mirkine Anma s, CO. 8. Padfield, 
London. 

3070. Type Castinc and Composinc Macuring, 8. A. 
a Lond» 

3071. Joy, R. Uhrig, London. 

3072. TeLePHoxe Apparatus, R. B. Ransford.—(The 
Kellogg Switchoard and Supply Company, United 
States ) 

3073. Te.erHone Apparatus, R. B. Ransford.—(The 
Kellogg Switchboard aud Supply Company, United 


von Dahmen, 


States. ; 

3074. - = ie Apparatus, R. B. Ransford.—(The 
Kellogg Switchboard and Supply Company, United 
States.) 

3075. Stop Vatves, R. G. Brooke, London. 

3076. Rotary Pomp Bearines, A. G. Bloxam.—(@. 
Sulzer, Switzerland ) 

3077. Hottow Grass Ware, J. 1, C. V., F. J., P. B., 
and F. L. Arbogast, London. 

3078. Pwgumatic SIGNALLING, E. CG. Irving and J. P. 
O'Donneil, London, 

8079. Inpta-RUBBER HorsgsHoe Pap, R. H. and A. H, 
Coppin, Addington, Surrey. 
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8080, TeLEPHONE TRANSMITTER and Switcg, B. Brander, 
Birmingham. 

8081. —" Borrie, A. Stephenson, Wingate, 
Co. Dur! 

308°. Ros for Cycte Wueats, C. von Hagen, Man- 
chester. 

3083. — Bgarine for Lamps, A. Bahrfeldt, Man- 
ches 

3084. aehactes Mou.gs and Twiners, T. Therniey, 


3085. Cyctr Sappizs J.B. Brooks and J. Holt, 
Birmiogham. 

3086. Harness Sappues, P. A. Martin, Birmingham, 

3087. Roor Gutrerines, H. Ronald, Birmingham. 

3088. Tyrxe Waist Bawps, A. Hepburn, Birmingham. 

3089. Sotip Russer Tirss, E. B. Killen, Belfast. 

3090. ManipuLaTina Disc, G. J. Goodall, Stoke-on- 


Trent. 
3091. Hicu-spgep Enotnes, A. Boyd, Stockton-on- 
T 


ees. 

3092. Srup-HOLE Protectors, J. R. Cassidy, Burnley. 

3098. Cycizs, W. Findlay, Glasgow. 

3094. Prorecrors for Gauce GLassgs, G. W. Butlin, 
Leeds. 

3095. Motor Bicyougs, A. A. Taylor and H. H. Beak, 

Bristol. 

3096. Rartway VesTrsuLE Cargiacgs, W. S. Laycock, 
Sheffield. 

3097. Piston Packine Ryxas, W. H. Wilson, Glasgow. 

3098. Wuerts for Moron Veunicurs, J. R. Croft, 
@ Ww. 

8099. Drarntnc ConpENsED Stey, W. B. Cleverly aud 
W. J. Tranter, Birmingham. 

$100. Reverstste Drawspack Locks, A. Foster, 
Wolverhampton. 

$101. Manuracrurinc Propucsr Gas, C. Whitfield, 
Manchester. 

8102. ae Device for Tramcars, I. Boulton, 


Manches 
3108. Woen-ceumane Macurnery, 8. Dean, Halifax. 
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$104. Carriers for VeLocipspgs, H. G. Turner, 
Coventry. 
— es R. Hindle and A. Reay, Hetton-le-Hole, 


$106. Locks, W. K. Kaye, Bradford. 

3107. Dratvine Gear of Motor Veutcugs, F. C. Noar, 
Manchester. 

$108, ee CoLour TRANSFORMATIONS, H. Lester, 


it. 
Wassine Fisrous Mareriats, H. Courteen, 
London. 
$110. Heatine Apparatus, A. Hill, Glasgow. 
3111. Srmwpiirvine the PLayine of Music, J. Hill, 


don. 
8112. Comprnep “ Rest” for Brutrarps, H. Jackson, 
London. 


$113. Drawinc-orr Taps for Liquips, A. and J. Gordon, 
w. 
8114. Doverar, “‘Syucs” for Srovgs, D. Gillies, 


Glasgow. 

$115. Wrincinc Macuivges, J. D. McCallum and A. 
Stewart, Glasgow. 

3116. Two-spegD Huss for Cycres, H. I. Jacques, 
Bristol. 

8117. VaRraBte Gearina for Exctngs, F. Mitchell, 


ndon. 
= Fiturse Storr for Matrresses, H. Kehler, 
i iw. 


$119. Porss, T. Wilcox, Birmingham. 

$120. Removinc Water from Cyiispers of Paprr- 
MAKING MacuINEs, J, White, Glasgow. 

$121. PortaBLe Lee Rast, F. Cartwright, Glasgow. 

3122. Easgxs, J. Stevenson, Glasgow. 

3123. Harvesters for Potators, G. Paton, jun., 


Glasgow. 

$124. Kyives for Stictine Bacoy, A. Sambrook, Bir- 
mingham. 

3125. Rar_way Communicatine Apparatvs, A. Brook, 
London. 

3126. Nur Locks, A. R. Mulvane, Glasgow. 

3127. BusTLe and Hip Form, C. H. Scott, Glasgow. 

3128. VarRiaBLe Spegzp CiutcH, J. H. Wyatt, St. 
Leonards-on-Sea. 

3129. Brake Mecuanism for Bicycies, W. H. Smith, 
Coventry. 

8130. Cauck ATTacHMENT to LaTuss, O. H. Stead and 
T. R. Smith, Birmingham. 

8131. Taermo Fexpine Borrzg, R. J. A. and P. Stone, 
London. 

3132. Morriers, W. Scheuer, London. 

$133. Steam Traps, R. Warriner, London. 

$134. Hat for Apvertisine, H. S. and W. E. Woodyer, 
Manchester. 

$135. Boot for Apvertiste, H. S. and W. E. Woodyer, 
Manchester. 

$136. LystrumENtT for SHowrnc the Tous, R. W. Jenkins, 
Hatfield Broad Oak, Essex. 

$137. Boots and Sxogs, W. Barber and J. Lawrence, 
London. 

3188. Toastrxe Breap over a Sprrir Lamp, E. Drew, 

naon. 

3139. Fasp-waTeR Heaters for Borters, I. Watts, 
London. 

3140. Banp for Wa.xrnc Srick:, T. Robinson, London. 

3141. Or Lamps Propvorne an INcanpgsceyt Licaur, 
W. Currie, Belfast. 

3142. Exrectric Fuse Swircnss, J. J. Stockall, jun., 
London. 

3143. CLoTH-FOLDING MECHANISM for BooxBINDING, F. 
D. Taylor and The Smyth Manufacturing Company, 
London. 

= ae for Prorectine Booxs, W. J. Badford, 


mndon. 
3145. Apparatos for Detiverrye Cagcks, A. Marsh, 
mdon. 

$146. Winpmt.ts, B. Russell, London. 

$147. Scsstiruts for CELLULOID and Horwy, The British 
Xylonite Company, Limited, and J. N. Goldsmith, 
London. 

$148. ImparTING Stirrygss to Rresons, C. E. Dixon, 
London. 

$149. Strarnmve Liqurps, F. Bailey and F. H. Jackson, 
London. 

$150. Exrractine Farry Matrers from Bonsgs, W. R. 
Smith and E. G. Seott, London. 

$151. Apparatos for Dryine Gray, J. G. King, 
London. 

$152. Currinc Papsgr, J. Deiches and W. Hartmann, 
London. 


$153. Apparatus for Spryxtinc Yarn, J. Hayden, 
London. 

$154. Dumprme Carts, A. Laporte, London. 

$155. Locxtne Lamps in their Hotpgrs, J. C. Taylor, 
London. 

3156. VenTILatinec Ports, H. H. Lake.—(J. W. Atlee, 
United States.) 

8157. Frrtmscs for Exercistnc Apparatus, F. W. 
Croucher, London. 

$158. Apparatus for Maktnec Corts for ELEcrricaL 
Apparatos, E. A. olan.—(The General Electric 
Company, United States.) 

8150. Macurng for Benpisa LeatuEk, P. Cousin, 
London. 

3160. Lamps, R. W. Neale, Birmingham. 

8161. Laprgs’ UNDERWEARING APPAREL, K. Morgan, 
London. 

3162. Ruomsora., W. N. Gething, London. 

3163. RotuixG Mitts, B. Gerdau, London. 

3164. SwircnRoarps, E. Parry, London. 

3165. Bauanes, E. R. King, London. 

3166. —— Sueet Mera Sraips, G. B. Johnson, 

mdon, 

$167. Ratt Bonps, W. E. Oakley, London. 

3168. Scarr or NeckTime Fastener, E. A. Herr, 
London. 

3169. CoLour Parintixe, H. W. L. Hurst, London. 

3170. Execrric Brakes for Waegts, R. W. James.— 
(The Algonquin Electric Brake Company, United 
States.) 
3171. F.asa-Licnt S:onatiise Apparatus, J. Reid, 
London. ‘ 
$172. Cotn-rreEp AppaRratu3 for Exgcrricity, F. 4. 
Urry and W. Haydon, London. 

81738. ArTirictiaL PerFromE, O. Imray.—(Farbwerke 
vormals Meister, Lucius and Briining, Germany.) 

$174. Manuracturg of UtTramaring, C. F. Cross, 
London. 

$175 Roor Structurgs, H. Aiken, London. 

3176. Gor Batts, L. E. Amedroz, London. 

8177. Preventinc Cuimygys Crackine, E. Burziaff, 
Reading. 

3178. Preszrvise Woop, 8. E. Haskin, London. 

$179. Manuracrure of Imitation Horn, R. Rausch, 
London. 

3180. Macuinges for CLzantne Corton, R. E. Evans, 
London. 

8181. Makino of Wrencues, C. Landeker and F. Albert, 
London. 

8182. MANUFACTURE of ORTHOAMIDOPHENOLSULPHO- 


ACID, R. B. Ransford.—(L. Cassella and Co., Germany.) 


$183. TstecrarpHy, R. B. Ransford.—(The Delany 
Foreign Company, United States.) 

3184, MULTIPLE-CYLINDER Enarves, B. M. Young and 
W. G. Murray, London. 

3185. Disa Covers, A. Lawrie, London. 

3186. RarLroap Tracks, T. J. Middlebrooks, London. 

3187. Spzep Governors, A. J. Riley and J. Warry, 
London. 

3188. Curtine Ivory, C. Traeger, London. 

3189. Muserat Satts, E. Langheld, London. 

3190. Marrress, J. R. Nolon and F. R. James, 
London. 

3191. PaorocrapuHic SHotrers, A. J. Boult.—(H. Erne- 
mann, Germany.) 

8192. CenTRIFUGAL MILK and Cream Separators, A. J. 
Boult.—(The Ramesohl and Schmidt Aktien-Gesellschaft, 
Germany.) 

3198. Spgep Iyptcators, A. J. Boult.—(0. G. and H. 
C. Glickner, Germany. 

3194. Sme_tixe of Orgs, E. H. Schwartz, London. 

3195. ELectriaL Mgasurine and Inpicatine InsTRv- 
MENTS, E. Du Bois, London. 

8196. Propuction of PuotograrHic Picrurgs in 
Naturat Cotours, J. Szczepanik, London. | 








$197. Tagemat Srorace for Steam AvuTOMOBILEs, W. 
J. Davy, don. 

$198. Arc Lamps, J. A. Rignon, London. 

$199. ELECTRICAL. TRANSMISSION of Powgr, O. D. Lucas, 

on. 

$200. OpTarntnc MEasvuREMENTSs from Divipgp ScALEs, 
W. Love, London. 

3201. CanrrirueaL Cream Separators, W. P. Thomp- 
son.—( B. Garin, France 

$202. CenrrirucaL Cream Separators, W. P. Thomp- 
son.—(B. Garin, France ) 

3208. Automatic PressurgE Repvucine Vatver, H. 8, 
Elworthy, London. 

3204. TRoLLEYs and Trotiiy Poiss, A. L. Tyerman, 
Liverpool. 

8205.  veeaumaene of Soap, P. C. D. Castle, Liver- 


pool. 

$206. Manuracture of Moruer of Peart, P. C. D. 
Castle, Liverpool. 

8207. Rerarntne Laprgs’ Skirts in Position, H. B. 
Harris, Liverpool. 

3208. MrygraL Water Borris Boxss, J. Edwards, 
Liverpool. 

$209. Sappies for Vetocipgpss, R. Couttoux, Liver- 


pool. 

3210. wea for Puonocrapas, A. A. Bergman, Liver- 
pool. 

$211. Gasotivg Gas Macuine, J. T. Wood, United 
tat 


08. 
3212. Generator for GasoLing Gas Macutnes, J. T. 
Wood, United States. 
= eae Brakes for ELevators, F. Houle, United 
tates. 
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$214. Frowgr Hovpsr, W. J. Cross, Birmingham. 
$215. Ciurcuss, F. S. Willoughby, Manchester 
$216. Spray Carpuretrers, A. L. Oram, Birming- 


am. 

3217. Loom Suutries, W. Lord, Manchester. 

$218. Hammocks and Hammock CHarrs, W. Cutler, 
Birmingham, 

3219. Preventire AccrpEnNts from OvERHEAD TROLLEY 
Wrres, J. Titley, Birmingham. 

$220. VentTitatinc Saarts, Hardy and Padmore, 
Limited, and J. Southall, Worcester. 

3221. Lavatory Bastns, A. Sherwin, Hanley. 

8222. ApsustaBLE Loop Guarp for Hats, J. Deeks, 
London. 

3223. Hyprautic Apparatus, J. C. Etchells, Man- 
chester. 

$224. Locks for Doors, L. W. Sharpe, Manchester. 

$225. Maxine of PLaster of Paris, W. Brothers, Man- 
chester. 

3226. Hancers for Overneap Trotitey Wires, A. 
Richardson and W. H. Allen, Manchester. 

$227. Kwuire CLeangrs, E. Roberts, London. 

3228. Compringep Hus and Ax.e-Box, W. Kenyon, South- 


port, Lancs. 

3229. De.tvertnc Matcags, A. Jamieson-McGregor, 
Glasgow. 

3230. Gor Batts, J. H. Roger, Glasgow. 

$231. Scarrs, G. E. Mycroft, Nottingham. 

3232. Mippiines Poririers, R. J. Fowler and G. 
Briddon, Manchester. 

$233. Gas Frrrines, T. Gregson and R. Ramsbottom, 
Manchester. 

3234. Croser Frusurya Cisterns, J. Wood, Man- 
chester. 

$235. Steam Enornes, W. Thom and E. A. Pickup, 
Manchester. 

3236. Treatine Hivgs for Tanto, 8S, K. Felton, jun., 
Manchester. 

3237. Socket Fastenrne for Scarrs, T. Dymond, South- 
ampton. 

3238. Catcuinc Animats, F. C. Lynde, Withington, 
Manchester. 

3239. Ciganinc Pipss, J. F. Phillips and W. Sutton, 
New Ferry, Cheshire. 

$240. Pickine Up Pina-poxe Bats, J. Rogers, Bir- 


ming! 5 

3241. Siegve Links, F. Marson, Birmingham. 

$242. RecuLatisc Feep Curves on Scutcuers, E. 
Walter, Germany. 

3243. Gas-LIGHTING H. Clauss and W. 
Schmandt, Glasgow. 

$244. Evxcrric Ionit10n, A. Eckstein and H. J. Coates, 
Manchester. 

3245. Sprinc Cugzck Nuts and Riyes, R. Lindsay, 
Dundee. 

$246. Razor Paste, 8. F. B. Knowles and F. G. Cole, 
Brixham, Devonshire. 

3247. Damptnc Paper, P. E. Trainer, Gorton, near 
Manchester. 

3248. INTERCHANGEABLE SpgepD Gxars, C. T. Crowden, 
London. r 

Lusrication of Macuivgery, T. Clarkson, 


DEVICE, 


3249. 
mdon. 
3250. Guarps for Sz_r-propeLiep Cars, J. W. Mellor, 


mdon. 

$251. Curps for the Stems of Hanpie-Bars, E. W. Bohle, 
Birmingham. 

$252. Lips of Disugs and Boxgs, E. A. Jones, Bir- 
mingham. 

$253. HaRpENING Steet, E. A. Down, Loughton, 


Essex. 
$254. PreventinG Tires Sxippinc, C. A. Hunton, 


London. 

$255. Tings for Waxecs of Venicies, W. M. Edwards, 
London. 

3256. ScaLes, H. Hausrath, London. 

$257. AUTOMATICALLY WeIcHING Goons, H. Hausrath, 
London. 

8258. Hotpina Device for Cortars, J. Hueber, 

mdon. 

3259. Appinc and Recorpine Macuryg, W. H. Pike, 
jun., London. 

3260, Arrrxtve Stamps, J. R. Turner and M. Stimpson, 


on. 
$261. Tap for Corxep Borrizs, T. S. Paynter, 
London. 

$262. TumspLtinc Brock, J. Inches and J. Huteson, 
Grimsby. 

$263. VENTILATORS, Ewart and Son, Limited, and F. 
J. D. Hiilinghurst, Wendover, Bucks. 

3264. Macutne Guarps, E. Williainson and F. A. 
Schmidt, Tunbridge Wells. 

8265. ~ ea for Recorpine Distance, G. E. Prince, 

ndon. 

3266. Apparatus for Propuctne Sounp ViBrRaTion in 
Water, H. H. Lake.—(Submarine Signal Company, 
United States. 

$267. Stup, J. de Koningh, London. 

$268. FIRE-EXTINGUISHING Apparatus, A. E. Percy, 


London. 

3269. SzaLinc Botties, W. P. Thompson.—(@. S. Gil- 
christ, Argentina.) 

$270. MANUFACTURE of GLAss ARTICLES, P. T. Sievert, 
Liverpoo! 

3271. Gruypine Apparatos, B. Graf, Liverpool. 

3272. Matukine Spreits, F. Boyling, London. 

$273. Picture Frames, A. Woodgate, London. 

3274. Ex.xcrricrry Muxrers, Theiler and 
London. 

3275. Fotpinc Macutygs, A. Brad, London. 

3276. Fisuine Rezts, T. R. Preedy. London. 

3277. Grourtnc Gas Purirrers, H. Allen and B. D. 
Henley, London. 

3278. Gas Propuction and Distrisvutioy, B. H. 
Thwaite, London. 

3279. Crock Cass, G. F. Bley and H. Williamson, 
Limited, London. 

3280. a Protector, W. G. Walkerand W. Bryan, 

ndon. 
ContTro.iixe Lirts, H. Hein and Moller-Holst, 


Co., 


3281. 
London. 
3282. Firm Carrrivogs, Kodak, Limited.—( W. B. Cline, 
United States.) 
3283. eat for Sturrine-soxes, W. Kollermeyer, 
mdon. 
3284. Drivina Gear of Ventcizs, J. A. McMullen, 


Lon 
8285, Borier, J. B, Prudhon, London; 





3286, Rack for Honpina Liven, &c., G. Greiff, 
London. 
8287. Covers or Stoppers of VassErs, J. Maiden, 


ndon. 

3288. Intuston Devices, H. H. Lake.—(4. 4. Welsh, 
United States.) 

3289. Divipina Compassgs, T. Stang and H. Gullestad, 
London. 

$290. Devices for Susrgnpine Curtains, W. J. Poole, 
London. 

8291. Wrnpow Sasuegs, W. 8. Sturges, London, 

3292. TreatING Bark, C. E. Stephan, London, 

$293. Hiner, T. J. Hubble, London. 

$294. ARTIFICIAL Stone, J. Purvis and T. Rouse, 
London. 

$295. Presses, T. Conley, London. 

$296. Apparatus for Hgatino, J, E. andJ. E. Bennett, 
London. 

8297. Rectiryinc and TrRaNsroRMING CURRENTs, G. 
Bamberg, London. 

3298. Tsxiescorpic Lappgers, &c., J. W. Pearson, 


London, 
3299. Ngepies for Sewine MacuiNzs, W. L. Webster, 

mdon. 
3300. OvgRugaD Sewine Macuings, W. L. Webster, 


on. 
8301. WasHaRLe WALL Papers, KE. F. W. U. Grabau, 
mdon. 

8302. Rectprocatina Pumps, F. C. Haste and ©. W. 
Milne, London. 

3303. Toys, F. 
London. 

3304. Friction Wueet Spgep Gear, M. Giittner, 
London. 

3305. Automatic Hinoxs, C. Philippi and H. Maurer, 
London. 

3306. Fexp Pump for Stzam Generators, L. Fried- 
mann, London. 

3307. Coxe Ovens, The Otto-Hilgenstock Coke Oven 
Company, Limited.—(C. Otto and Co., Germany.) 

8308. Maxinc Bricks, O. Imray.—(Curborundum Com- 
pany, United States.) 

3309, RELEASING BRAKE 
Lond 

3310. 


A. Antenpohl and L. Weigand, 


Levers, A. Beaugeois, 
on. 
Brakg for Roxtrna Stock, A. Beaugeois, 


on. 

3311. Lintye of Axies, W. H. Tomson and W. G. 
Hanna, Londo . 

3312. Fastenrnc Wire Fencine, J. Harrison and N.C. 
Cockburn, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette. 


704,081. Rock-pritt Cauck, M. McHale, Phenix, 
and J. Trainner, Eholt, Canada.—-Filed October 10th, 
1901. 

Claim.—(1) A drill chuck having a curved tapering 
passage communicating with the Sill chamber, said 
e having its ends leading out through the wall 

of the chuck at separate and distinct points one above 
the other, and a curved and tapering key in said 


704.081 


pissage, as set forth. (2) A drill chuck having a 
curved tapering passage communicating with the 
drill chamber, said passage being circular in cross 
section and having its ends leading out through the 
wall of the chuck at separate and distinct points, one 
above the other, and a round, curved, and tapering 
key fitting in thesaid passage, said key being provided 
— ge acca groove in its outer periphery, as 
set forth. 


704,144. CentrirvcaL Pump, H. Sulzer, Winterthur, 
Switzerland.— Filed December 2nd, 1901. 
Claim.—A centrifugal pump adapted to be driven 
at a constant speed and comprising a plurality of 
pump sections arranged in series relation with respect 


[704,144] 


= NS 
Sow ; 
Ny Hi 


WA’ 


N 
ss 4 


12h 1sdabbIseeeere 
the MenbtTttMNNE 
ERS 
pa 


Tarp SS AR 


B. 


y 
z 


to each other, each pump section communicating 
independently with the outlet, whereby by opening 
one or the other of such communications the lifting 
power of the pump may be varied without varying its 
speed, as and for the purpose set forth. 


704,649. Execrrica, Furnace ror TREATING 
HIGHLY - REFRACTORY Svusstasces, H. Maxim, 
Brooklyn, N.Y.—Filed October 30th, 1901. 

Claim.—(1) In an electrical apparatus for making 
calcium carbide, an electrical circuit, a carbide con- 
ductor included in said circuit, whereby said conductor 
is maiatained i d t, means delivering carbide- 
forming materials to the heating field, and means 
uninterruptedly moving the calcium carbide from the 
heating field as fast as formed, (2) In an electrical 
apparatus for making calcium carbide, an_ electric 
circuit, a carbide conductor included in said circuit, 

whereby said tor is maintained i d t 

and means continuously moving the calcium carbide 

from the heating field as fast as formed. (3) In an 
electrical — for making calcium carbide, an 
electric circuit, a carbide conductor included in said 














circuit, whereby said ductor is maintained ine: 
descent, means moving the calcium carbide from the 











heating field as fast as formed, and means supplying 
carbide-forming materials to the heating field. 


704,898. Brexcn Mecuanism, J. F. Meigs, South 
Bethlehem, and § A, 8S. Hammar, Bethlehem, Pa,— 
Filed July 31st, 1900, 

Claim.—(1) The combination with the breech and 
breech block provided with sectional threads or collars 
of a frame carrying the breech block and havir ga 
recess, a guide rod extending along the recess, a rack 
bar mounted to slide ‘on the guide rod, and a lever 
connected to operate the rack bar, substantially as set 
forth. (2) The combination with the breech block 
and the primer opening, of a hammer provided with a 
stem sliding in the breech block and with a head, and 
swinging on its stem to and from said opening, sub- 
stantially as set forth. (3) The combination with the 

block and primer opening, of a hammer pro- 
vided with a stem sliding in the breech block and 
with a head, and swinging on its stem to and from 
said opening, and a vent cover and firing pin carried 
thereby connected to swing with the hammer over 


and from the opening, substantially as set forth. (4) 
The combination with the breech block and primer 
opening, of a hammer provided with a stem sliding in 
the breech block and with a head, and swinging to 
and from said opening, a vent cover and firing pin 
carried thereby connected to swing over and from the 
opening, an extractor, and means for operating the 
same on the movement of the vent cover, substantially 
as set forth (5) The combination with the breech 
block and primer opening, of ahammer provided with 
a stem sliding in the breech block and with a head, 
and swinging to and from said opening, and means 
for mechanically swinging the hammer on its stem 
into and out of position on the turning of the breech 
block, substantially as set forth. 


704,913. Rorary Esorns, F. A. Pallé, New York, N.Y. 
—Filed January 11th, 1902. 

Claim.—A rotary engine, comprising a cylinder,a 
piston mounted to turn excentrically in the said 
cylinder, and having recesses in its peripheral surface, 
the inner walls of the recesses being segmental, piston 
heads having a segmental shape and mounted to 
swing in the recesses of the piston and in sliding 
engagement with the peripheral inner wall of the 


(704,913) 


recesses, each piston head having side arms fulerumed 
on the sides of the piston near the periphery thereof 
and at the centre of the recesses, blocks mounted to 
slide on the inside of the rim of the cylinder, each 
block having a hinged connection with a corresponding 
piston head, the said cylinder being provided with 

rts in its rim at opposite sides thereof,and channels 
Pading from said ports, a pipe leading from cach of 
said ch Is and ted with a supply pipe, the 
said pipes being each provided with a valve, and 
exhaust pipes each connected with one of the said 
pipes at a point between the valve and the connection 
of the Pipe with the channel, the said exhaust pipes 
being 





provided with a valve, as set forth. 





Fes. 27, 1908 


THE ENGINEER 


207 











=< 


SOUTH AFRICA FROM AN ENGINEER’S 
POINT OF VIEW. 
(From our Special Commissioner.) 
No, XIX.*—A POLICY FOR THE BRITISH MANUFACTURER, 
MvIzeNBURG, January 14th. 

Ix a measure this is a sequel to “The Shifting of 
Industrial Centres,” an earlier article of this series. 
A reference to that, as also to a later one on the general 
railway system, will assist the reader in understanding 
the rather complex problem which I am endeavouring to 
solve now. 

South Africa is unquestionably the most difficult of all 
countries wherein to arrange a workable business policy 
which will cover effectively the whole of the ground. The 
difficulty of imparting information which will be of service 
to machinery manufacturers as a whole is enhanced by 
the fact that each individual case demands a separate 
diagnosis. That your readers are anxious for information 
on this point is clear enough from the numerous inquiries 
from correspondents that you have handed on to me from 
time to time. I have endeavoured to reply to some of 
these direct questionsin my “ Answers to Correspondents” 
articles, but I have felt that in those brief paragraphs it 
has been impossible to convey a full understanding of the 
subject, 

tn this article I shall not advise the individual. It 
will be my endeavour to place before your readers a new 
theory of industria] | commercial South Africa—a 
South Africa which is being built by circumstances, and of 
which the scaffolding is the railway system. 

If this information is absorbed, each manufacturer 
should be able to apply the conditions to his own special 
requirements, and to form his own judgment as to how 
and where he should establish his branches, agencies, or 
depots for stock. 

Herewith I enclose a special sketch map. It is one 

which I made for my own information in studying this 
particular question. In it all that portion of South Africa 
which lies south of the Zambesi, except German territory, 
is divided into business districts, each district represent- 
ing the sphere of trade influence of a particular seaport 
or group of seaports. From this map all railways, 
towns, rivers, and other details have been omitted except 
those that have a direct bearing on this article. The rail- 
way extensions, marked “ new route,” though not yet 
completed, are shown as existing railways. This is because 
they are essential to my argument, and until they have 
been opened the industrial geography of South Africa 
will not be exactly as I describe it. It is safe, however, 
to assume that all the new lines shown will be in opera- 
tion in less than two years. On the map, too, will be seen 
certain dotted lines indicating possible or suggested short 
cuts. There is nothing official about these, and to the 
best of my belief not one of them has been either 
surveyed or contemplated. My reason for marking them 
in is to show how routes between important centres may 
some day be further shortened or simplified without a vast 
deal of railway building. Even if the dotted lines shown 
should some day become railway routes, they would not 
alter materially the trade channels laid down in this 
article, except that they would increase the present 
tendency to the diversion of the trade from the southerly 
vorts. 
’ The first impression on looking at this map is that 
most of the inland towns are wrongly placed. Geo- 
graphically, however, their positions are accurate. The 
illusion is fostered by the omission of extraneous rail- 
ways, and by substituting for the ordinary colonial 
boundaries lines enclosing the various trade areas. 
In formulating a business policy the manufacturer 
should be guided not by political boundaries, but by 
the channels through which the trade will flow in 
the natural course of events. These channels have 
been changing with the changing importance of the 
various trade centres and with the growth of railways. 
What that growth has been, and the influences which have 
brought it about, have already been dealt with fully in 
preceding articles. 

Tt is unsatisfactory to speak definitely of any country 
which is in a transition stage. For the last few years 
commercial South Africa has been in that condition. 
The railway extensions now definitely decided upon are 
of a nature to render a forecast of the industrial 
geography of the country a fairly safe matter. When 
things are changing, it is of but secondary importance to 
know how matters stand. The man who is framing a 
business policy requires information on the permanent 
condition of the country. It is for this reason that my 
map and remarks do not represent the exact state of 
affairs to-day. In the course of next year the conditions 
laid down on the map should be realised, and from that 
time onwards the trade channels, as I have shown them, 
should gradually assume the functions that I am 
attributing to them here. 

Up to the present South Africa has suffered much for 
want of practical and rapid connections between the sea- 
ports and the principal trade centres. Most of the 
important extensions now in progress tend towards 
shortening and simplifying these routes. The only two 
of these extensions which I use here are (1) between 
Fourteen Streams and Klerksdorp, and (2) between 
Kimberley and Springfontein. The other extensions to 
be made, important as they may be to the railway 
economy of the country, will in no wise alter the contour 
of the trade areas as shown on the map. 

It will be seen that there are five of these districts :— 

A, the Capetown section; B, the Port Elizabeth section ; 
C, the East London section ; D, the Durban and Delagoa 
Bay section; E, the Beira section. 
_ As the two Portuguese ports play so important a part 
in the railway economy of British South Africa, I am 
including them as part and parcel of the scheme. 
German South-west Africa has no bearing on the case. 

To the British manufacturer who is making a bid for 


* No, XVIII. appeared February 18th and 20th. 








South African business, there should be no Cape Colony, 
no Natal, no Rhodesia, no Transvaal, no Orange River 
Colony, as distinct from each other. Those distinctions- 
are purely political as opposed to commercial. Each of 
the above may be separately governed and have different 
laws, but this could only have importance to the maker 
of machinery in the event of there being inter-colonial 
restrictions to trade. Now that nearly the whole of this 
area is under British rule, and now that Portuguese East 
Africa is practically in our hands, as far as trade interests 
are concerned, these restrictions are not heavy. At 
present there are varying duties on imports into the 
different colonies, but where these affect engineering 
products they are slight, and, such as they are, they are 
shortly to be swept away. Pending this, the manu- 
facturer can select the most suitable spot for stocking his 
machines, irrespective of colony, and hold them in bond 
until he sells them. The seaboard colonies have 
hitherto charged a small transit duty on goods passing 
through their territory for use elsewhere, but this 
iniquitous practice is also doomed to die very shortly. 
The future South Africa will be ruled from the 
industrial centres, and not necessarily from the ports. 
So far these ports have had the upper hand in polities, 
for the simple reason that in an unorganised South Africa 
the inland towns were in their power. This was because 
inland South Africa could not feed itself, and its towns 
inland were unable to arrive at a common understanding 
with each other for dealing with the question. At first 
they had not enough money, and Johannesburg being 
Dutch, organisation was impossible. It was not until 
Johannesburg and Kimberley grew enormously rich, in 
spite of all this handicapping, and until the late war 
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cleared the political atmosphere in some degree by 
abolishing Boer rule in the Transvaal and Orange Free 
State, that the immense power of the wealthy indus- 
trialist became apparent. By the reorganisation of the 
railway system of the conquered colonies, now going on, 
and by having the Portuguese railways practically under 
their thumb, Johannesburg is already able to play 
off the Delagoa Bay route against the Durban route. 
This will have the effect of reducing the cost of supplies 
to a figure which will be determined by the Transvaal. 
In like manner the two great centres, Johannesburg and 
Kimberley, will shortly be only a little over twelve hours 
apart by railway, and although the new route runs for a 
short distance on the Cape Government Railways, an 
even shorter cut—see dotted lines on map—between the 
two places could be made at any time without touching 
Cape Colony atall. Kimberley lies soclose to the Orange 
River Colony that she may now be said to be growing 
over the boundary line. Thusthe routes between Johan- 
nesburg and the sea, and Johannesburg and Kimberley, 
will henceforward be practically in the hands of the 
Transvaal and Orange River Colony. There is a third 
important point, viz., that Kimberley, by utilising O.R.C. 
territory and discarding the greater portion of the 
Cape colonial route will soon be within twenty-four hours 
of East London. There are, too, possibilities for an alter- 
native route from Kimberley to the sea, viz., vid, or 
skirting, Basutoland, to Durban. Such a line—see 
dotted bee line on map—would escape Cape Colony 
altogether. : 

It is the retrogressive influence of the Cape politician 
that industrial South Africa is endeavouring to elude. 
A Durban-Kimberley line, however, is too far off to make 
it a subject for discussion here. 

When the other changes above enumerated had been 
made, the seaports will begin to realise that it is they who 
have been supported: by the industrial centres in the 
interior. They will also understand that the man who 
has been paying the piper during all these years is at last 
going to assert himself and call the tune. I do not say 
that the growing power of the South African industrial 
millionaire will be an unmixed blessing. I am merely 
peswas out facts. To put matters in a perfectly selfish 
ight, however, we must admit that it is only by 
encouraging the capitalist that we can hope for a big 
market for machinery. 

The areas of the various districts shown on the map are 
by no means a guide to their relative importance. Large 
districts in each section, except Section D, are practically 
barren wilderness, and require no service at the present 





day. If, however, machinery were by any chance to be 
required, even in the remotest corner of any particular 


section, the seaport mentioned would be the proper place 
at which to land such plant. 

Now let us consider each district separately :— 

Section A.—The Capetown section is the smallest 
district of all. It comprises only about a fourth of the 
area of Cape Colony. It has, however, a large popula- 
tion, though, man for man, it does not require anything like 
the amount of machinery required in some of the sections, 
Except in the north-west corner, which has its own little 
port and railway, there are no mines in this district, 
Port Nolloth owes its existence solely to the local copper 
mines. 

Capetown, however, is the head-quarters of the Cape 
Government Railways, and as such is certainly the most 
important port for railway plant in South Africa. As the 
C.G.R. also administer the Rhodesian Railways up to 
Gwelo, north of Bulawayo, a great deal of the plant for 
those railways is also landed here. Once the only port 
in South Africa, and in the early days from force 
of circumstances the residential centre of everything 
South African, Capetown had attained an importance in 
the eyes of the world which is now to a great extent 
fictitious. With its naturally defective harbour, and the 
steady neglect of its interests as a seaport by the Govern- 
ment, the scope of Capetown as a distributing centre has 
been decreasing as the eastern ports developed and the 
railways extended. In spite of this its trade has been 
increasing, for the simple reason that business with South 
Africa has developed by such leaps and bounds, that 
with all the losses Capetown has suffered at the hands of 
competing ports, her share in the general rush of business 
has been more than she could deal with. This rush, 
however, has not been due to a demand for machinery. 

Up to now Capetown has been artificially propped by 
various means. As the chief military base during the 
war, an immense amount of extra traffic has been carried 
on here for the last three years, and this is not by any 
means over yet. Then, again, your business man is a 
creature of habit, and one of his habits has been to look 
upon Capetown as the important centre of South Africa, 
He is slow to shake off this illusion. Some bankers and 
some merchants and agents still make their head offices 
in Capetown, and goods are still stored in large quantities 
from habit in Capetown. Thus it is that merchandise 
from this place finds its way even now north of De Aar, 
which I have shown as the furthest northern point of 
Capetown’s legitimate sphere of carrying influence. 
When we consider that to send machinery from Cape- 
town to Johannesburg costs rather over £11 per ton, we 
can readily understand that it cannot compete with the 
nearer ports. In like manner it has lost Kimberley, and 
gradually but surely its sphere is being narrowed to the 
limits marked on the map. 

Inside those limits, however, there is a fairly good field 
for the manufacturing engineer. Though there are no 
mines, there is any amount of undeveloped mineral 
wealth. 

Railway contracts for Cape Colony, except for sleepers, 
are all dealt with in London, and the manufacturer of 
machinery who would obtain railway orders does not so 
much require a permanent commercial agent in Capetown 
as he does someone who will keep him in touch with 
what is going forward in his way. He wants to anticipate 
events, so that he can tackle the subject at-both ends. 
Let him spend money in cables, and let him be sure that 
his latest particulars are before the authorities out here. 
And when he knows that something big is coming off, let 
him, if it is worth his while, send a man out for the 
purpose. It is not the getting to Capetown and back 
that is expensive or tedious. A man can leave London 
for Capetown on a special trip of that sort and be back 
in London in from five to six weeks, at a cost of about 
£100. For the smaller articles which are in constant 
demand by the railways, manufacturers should have an 
agent in Capetown. 

Of the general machinery required in Section A, I 
should say that all plant required by municipalities, 
except gas, is in fair demand. Electrical plant is, of 
course, the most important of these. Then come steam 
and oil engines, agricultural, brick-making, and saw-mill 
machinery, well-boring plant, pumps and windmills, and 
the smaller machine tools. In constructional work there 
is a large and steady demand for materials, steel girders 
and galvanised iron being the most important of these. 
Of course there ought to be a large demand for some 
years to come for harbour plant for Section A. Five 
months ago it appeared that the Government were 
going to make a harbour worthy of the name in 
Table Bay. The Commissioner of Works, however, 
Mr. Douglass, would have none of this, or only a very 
small portion of it. And so the demand for harbour 
plant for Capetown is not likely to be considerable. 
Saldanha Bay, however, sixty miles to the north of it, is 
to be developed by private enterprise, as pointed out in a 
recent article, and so for years to come there ought to be 
a certain number of orders for this class of goods. 

The little port of Mossel Bay, on the other side of 
Capetown, is an instance of how a coast town will 
insist on developing itself in spite of all obstacles. Upto 
now it has had no railway connection. At last, however, 
it is to be linked on to a local line from the east, but 
Government will not allow it to have a railway north- 
wards to tap the main western system—see suggestion on 
map—for that would compete with Capetown. For a 
similar reason the railway from Capetown eastwards has 
been stopped about a few miles from Mossel Bay. 

There are still British engineering firms whose only 
agents in South Africa are in Capetown. It is high time 
to alter this obsolete practice. Such an agency is as 
useless for handling business in Johannesburg or 
Kimberley as would be the case if it were at the-other 
end of the world from those places. It would even be 
preferable to work Capetown from Johannesburg. This, 
too, would be a mistake as a rule. To the best of my 
knowledge, of all the important machinery agents in 
Johannesburg, who have their branches in Port Elizabeth, 
Durban, East London, Kimberley, and as far north <8 
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Bulawayo, and even Salisbury, there is hardly one who 
troubles to have a Capetown representative. 

Capetown is isolating herself as far as the general 
machinery market of South Africa is concerned. As 
time goes on, her isolation will become more complete. 
She must, therefore, be considered as quite apart from the 
rest of this continent by the manufacturer who is 
establishing branches. In the future she will have to live 
on the merits of the Section A district, and her value to 
the maker of machines depends solely on local conditions. 
Let us hope that she will face the situation, and develop 
the many resources that lie within the area of her natural 
limitations. The subsidiary seaports in this section are 
Mossel Bay and Port Nolloth. Soon there will be also 
Saldanha Bay. 

Section B.—We come now to the Port Elizabeth 
section of the map. This has a seaboard of about 
130 miles, and tapers as it runs inland, until at De Aar its 
width is only some 35 miles. Beyond that point it 
widens out into an enormous tract of no man’s land, right 
up to the German territory. Whatever may be the ultimate 
prospects of that portion which lies west of the railway, 
at the present day it offers but little inducement for 
traffic. If Capetown has lost the Johannesburg, Kim- 
berley, and Rhodesian traffic, Port Elizabeth up to now 
has had her fair share of it. To this fact mainly she 
owes her present position as the second seaport of Cape 
Colony. When the short railway extension between 
Kimberley and Springfontein has been built, however, 
Port Elizabeth must lose the whole of her Kimberley and 
Rhodesian trade. A glance at the map shows this. 
Then with the perfecting of the Delagoa Bay and Durban 
routes to Johannesburg, which is about to take place, she 
must eventually drop out of the running for the Transvaal 
trade. Thus Port Elizabeth, in spite of her present 
importance, is doomed, like Capetown, to future localism, 
and is not in the long run to be regarded seriously as one 
of the principal trade arteries of South Africa. 

As in Section A, so in Section B there are no mines, 
though plenty of mining possibilities. Port Elizabeth, 
however, is situated in a splendid farming district, and 
until she develops mines she must look to this to main- 
tain her in a state of respectable mediocrity. At present, 
of course, the place is used as a depdt for Johannesburg 
and Kimberley, and elsewhere. While it may have paid 
to store machinery there for that purpose, and while it 
may yet do so for a time, I cannot recommend makers >7f 
machinery, except agricultural, to carry stocks there. 
The local requirements of Port Elizabeth, of course in a 
much smaller degree, are precisely similar to those of 
Capetown, and as in the future the traffic will be local 
the same remarks apply to both places. All railway 
orders for this section, however, go through Capetown. 

Were there such a thing asa direct railway from Cape- 
town to Port Elizabeth, I should recommend machinery 
manufacturers to work Sections A and B together from 
an agency in Capetown. A bee line between the two, 
however, is about 270 miles, while the shortest railway 
route now open, or likely to be open for years to come, is 
837 miles. 

I am inclined, therefore, to recommend makers of 
machinery to consider whether it would not be preferable 
to work Port Elizabeth from East London, which is 
closer to it by sea, and will be a far more important place 
than either as a machinery centre. On the seaboard of 
Section B is also Port Alfred. A considerable amount of 
money has been expended on this port, but it is of no 
importance whatever to the manufacturing engineer. 


(To be continued.) 








BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES. 
No. VI. 
BRIDGE WORKS. 

ir has already been shown that there is no uniformity 
in the design of bridge works, but at the same time the 
various plants have to undertake work and processes of 
the same general character. It is recognised that for a 
well-designed plant the buildings should be large and 
well lighted, arranged with a view to convenience, and 
connected by a system of narrow gauge lines running 
through the yards and shops to facilitate the handling of 
material. There will also be standard gauge sidings for 
wagons delivering raw material, and taking away the 
finished product. In the receiving yard will be piled the 
stock of plates, beams, and shapes— all carefully assorted, 
and recorded on lists. This yard is usually served by a 
light crane. In the shipping yard will be piled the 
finished work awaiting shipment, and this yard will be 
served by more powerful cranes. Besides these, ample 
yard area will be required around the shops. In the shops 
will be overhead travelling cranes as well as cranes of 
other types, and also light trolley carriers running on 
special] beams or runways attached to the roof trusses, 
which are, of course, proportioned to support these loads. 
The trolleys carry air or chain hoists. The different 
departments of the plant may be installed in separate 
buildings, or in different parts of one or more buildings. 
In the laying-out department the work is marked for the 
templates with scribe, chalk or centre punch. In the 
shear and punch department the plates and shapes are 
straightened, sheared, and punched, according to require- 
ments. The material then goes to the assembling 
department, where the pieces forming each member are 
assembled, secured temporarily with service bolts, having 
either keys or nuts and washers, and are then riveted up. 

Very many works, however well arranged, are cramped 
for room, being situated in manufacturing cities, with no 
space available for extension or expansion. The present 
tendency, therefore, is to establish new works in country 
districts, with railway connections, and within a few miles 
of acity. In new plants the tendency is to adopt large, well- 
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lighted and well-ventilated shop buildings of steel con- 
struction, but masonry buildings are employed to some 
extent. Some of the older works have low, gloomy, and 
cramped wooden buildings; but in most of these cases 
removal to new sites and better buildings is contemplated. 
The bridge shop is necessarily a single-storey structure, 
and on account of the large pieces to be handled, it must 
have large lateral dimensions. Light and ventilation are, 
therefore, reasonably easy to obtain. Skylights or lantern 
roofs are generally depended upon for both of these, 
although in some long narrow buildings reliance is 
placed upon ample side window openings. In some cases 
practically the entire side is glazed from a line about 6ft. 
or 7ft. above the floor to the roof. 

A wood-working shop is required for the template 
department. This department is of great importance, 
and the practice in regard to it at various works will be 
described. A great proportion of the steel in the shops 
is sheared, shaped, and punched to templates. The steel 
work is rarely put together to form the completed struc- 
ture at the bridge works, but for complicated or important 
structures the templates may be put together on the 
floor. If they fit, itis practically certain that the work 
will go together properly when erected. For such pieces 
as involve the unsymmetrical cutting and bending of 
plates a pattern or model may be made; over this is laid 
a sheet of strong but pliable paper, and the outline 
marked upon it. The paper, being removed and cut to 
shape, becomes the developed pattern for the plate, 
which is laid off from this paper template. The wood is 
used, as a rule, two or three times, the holes through 
which the steel is marked for the punch being plugged. 
Some shops keep their templates for a considerable time, 
especially those for such work as they build in quantities, 
but others destroy them as soon as the work is either 
completed or erected. The practice in this respect 
depends largely upon the character of the work. Where 
a number of plates are to be sheared and punched alike, 
one is sometimes laid off, sheared and punched, and then 
used as a template. It is laid on each of the other plates 
in turn, the cutting lines marked with chalk or scribe, 
and the holes marked through with a hand punch. 

The forge shop should be particularly well ventilated, 
exhaust ventilators and lantern roofs with louvres in the 
sides being frequently used, while mechanical draught is 
sometimes employed to carry off the smoke and noxious 
gases. The forging work includes a variety of plate- 
bending, crimping angle iron stiffeners for plate girders, 
making clevises and loop-ended rods for bracing, «c. 
Sometimes bent plates are shaped cold in shearing or 
punching machines fitted with the necessary formers, 
and in such case they do not enter the forge shop. In 
this department is also the rivet-making machinery. 
Only a few works have plant for forging eyebars, as this 
work requires special and costly machinery, especially 
for bars of large.section. The machine shop department 
has to turn pins and rollers, plane or face bed-piates, 
finish turntable tracks, &c. The erecting department 
must have an extensive equipment of derricks, hoists, 
ropes, chains, tools, blocking, &c. 

As each individual piece is completed at the shop, it is 
marked with the contract number to which it belongs, 
and also with letters and numbers indicating its position 
in the finished structure. The contract number enables 
all the parts of each structure to be kept together in the 
shipping yard, and the others enable the foreman of 
erection to put the members together in accordance 
with a numbered erection diagram with which he is 
furnished. Small parts—rivets, bolts, pins, &c.—are 
fastened together in bundles, or packed in boxes and kegs ; 
all these are marked, and a list made of the several 
packages and their contents. 

The several parts are weighed before being shipped, 
especially if the contract price is per pound of finished 
material. The weight of each piece is computed by the 
inspector, and compared with the scale weight, a varia- 
tion of 24 per cent. being usually allowed. If the differ- 
ence exceeds this, the piece must be weighed again, and 
an investigation made. As the material is ‘shipped, 
shipping bills are made out, giving the name of each 
piece, the mark or number, weight, &c.; also the total 
number of pieces in the shipment, and the total weight. 
These lists are submitted to the inspector, who checks 
them, and forwards them to the purchaser. 

Some specifications require the material to be painted 
at the shop, various kinds of paint—red lead, iron oxide, 
graphite, &c.—being specified. Others require it to be 
given a coat of oil instead of paint. Metal surfaces to be 
riveted together in contact are always given a coat of red 
lead before being assembled for riveting. 

Gas pipe or simple lattice hand railings the bridge com- 
pany may build, ornamental railings and the orna- 
mental fittings sometimes used at portals, &c., are a 
specialty of certain firms with which the bridge company 
places its orders for the special work. The bridge com- 
pany furnishes information as to size and position of bolts 
or rivet holes for attaching the railings, for use in 
preparing the details of outside footwalk, stringers, and 
brackets. 

Some bridge works have been led to roof in their 
material yards, on account of the advantages in con- 
venience and economy of handling material under cover, 
and the freedom from delays due to difficulty in finding 
material in a snow-covered yard, or the discomforts of 
handling it in cold or wet weather. In some cases the 
marking or laying-off is done out of doors in the yard, 
but as a rule this is done indoors, even if the yard is not 
under roof. The advantages to be gained by protecting 
the material from the weather are not confined to 
economy of labour and time in handling it, but investiga- 
tion has shown that the durability of paint is very 
materially increased by having the metal perfectly clean 
and free from corrosion when the paint is applied. These 
conditions are much more likely to be fulfilled if the 
material is protected from the weather from the very 
first stage of the proceedings, than if the manufacturer 
is depended upon to clean thoroughly—perhaps during a 





great rush of work—all metal to which paint or oil is to 
be applied before shipment. 

Referring to the question of eyebars for bridges, a 
paragraph may be inserted here which should properly 
have appeared in the first part of this series. The 
use of eyebars was introduced and developed by the 
Pheenix Bridge Company, which has made bars up to 
15in. by 2in. in section. This company’s plant will be 
described later. Some engineers consider that the meta] 
in bars more than 2in. thick is unreliable, and cannot get 
the proper treatment in rolling or annealing. They 
reason, therefore, that two bars of smaller section are 
preferable to extremely large bars. The new eyebar 
shop of the American Bridge Company at Economy—to 
be described later—is designed to handle bars up to l6in, 
by 3in., with heads 36in. diameter, but the largest bars yet 
made are the l5in. by 2in. bars above mentioned, which 
are for the 1800ft. channel span of the cantilever bridge 
over the St. Lawrence River at Quebec, Canada. The 
American Bridge Company, however, will make bars 12in, 
and 14in. wide—both 2in. thick—for the Wabash Rail. 
road cantilever bridge of 812ft. span at Pittsburg. The 
specifications for these latter require an ultimate strength 
of 63,000 lb. to 73,000 lb. per square inch, with an elastic 
limit of 50 per cent. of the ultimate tensile strength ; 
elongation to be 24 per cent. in 8in., with 40 per cent. 
reduction in area at point of fracture. In chemical com. 
position for acid steel, phosphorus is not to exceed 
0°06 per cent., sulphur 0°04 per cent., or manganese 
0°60 per cent. For basic steel the phosphorus limit is 
0°03 per cent. Special plant had to be built for making 
these bars, and will be described later. The designing 
engineer of this bridge, Mr. A. P. Boller, believes that in 
this structure the maximum limits of pin-connected work 
have been reached. This system willcontinue to be used 
for large bridges, but for the smaller classes of bridges 
there is a tendency now to use riveted connections 
instead of pin connections. 

As to the design and arrangement of shops at a bridge 
building plant it is impossible to generalise. In most 
cases there is one main building, which accommodates 
the principal departments, but the extent to which 
auxiliary departments are concentrated or scattered 
varies very largely. The arrangement of tools and the 
handling of work also varies. In some cases the work 
moves longitudinally through the shop, and in others it 
moves laterally from stage to stage in the progress of 
manufacture. Before taking up the description of 
individual works, however, it will be of interest to quote 
from Professor Merriman’s ‘“ Roofs and Bridges” some 
remarks as to the organisation of a bridge compuny’s 
works. The drawing-office department and the work of 
inspection will be discussed separately in a later paper :— 


A bridge company takes contracts for and delivers to the pur- 
chaser steel structures of every kind. It may take the contract 
for an entire structure or only for the steel work. In general, on 
nearly every contract there is some work which the company can- 
not do, and this is sub-let to some one else. The sales department 
of the company looks out for all of this portion of the busine:s. 
It has agents in all parts of the country who are always on the 
look out for new contracts, and it also sub-letsany work which it 
cannot do, but often finds it advisable to take in order to obtain 
advantages over its competitors. On the energy, watchfulness, 
and efficiency of this department depends very largely the profit 
of the company ; if it can get but little work, its earnings will be 
small, 

After a contract is secured it is passed on to the engineering 
department, which in the first place made the preliminary 
estimates for the sales department, and now it takes up the work 
of the detail design in its offices and drawing-room. ‘The plars 
being completed, they are sent into the shops, but the shops can- 
not go ahead without material to work upon, and this end of the 
business is looked after by the purchasing department. This 
department makes contracts for and obtains all material needed by 
the plant—everything that is required for building the structures 
under contract as well as everything necessary in the operation of 
the entire plant, whether it be a paper of pins for office use or a 
new dynamo for generating power. , 

Then there is the operating department, which concerns itself 
with the progress of the work and the internal economy of the 
shops. It must see that every machine is kept running just as 
constantly as possible ; that templates are used over again wher- 
ever practicable ; that the greatest duty is got out of the engines 
and boilers; that no unnecessary men are employed; that all 
proper facilities for the work are furnished ; and, above all, that 
the shops shall turn out the greatest possible tonnage, for this is 
the real measure of a plant’s earning capacity. When the 
material is out of the shops the engineering department again 
takes a hand in the inspection and pronounces on the work of the 
operating department. 

The shipping department now loads the material, arranges for 
freight rates and routes, and notifies the purchaser of the ship- 
ment. Then, when the material arrives at the site where the 
structure is to be put up, the erecting department takes charge of 
it and puts it into place. And, finally, there is the financial 
department, which sends out the bills for the work done and con- 
tracts completed, and receives payment for the same. 

Besides the departments already mentioned there is a pay 
department, which looks after and keeps the time of every man in 
the company’s employ, and disburses the wages on pay day. 
Each of these departments may be subdivided, but it must at all 
times be in readiness to answer any questions which may be asked 
by the general superintendent, who must keep in touch with all 
work in the plant, and also with the progress and condition 
of each department. In order to secure the most satisfactory 
results, namely, the best bridges and the highest profits, it is 
necessary that all these separate departments shall work 
smoothly and together, each helping the other to attain the 
desired ends. 

As an illustration of the thoroughness with which the accounts 
are kept the following classification of shop processes used in some 
bridge plants is given :— 

. Riveting. 


. Unloading. Chipping 
. Chi " 


. Running in. : 
. Templates. . Assembling and reaming. 
. Straightening. . Shop handling. 
. Edging. . Boring. 
. Shearing. . Annealing. y 
. Laying out. . Upsetting and forging. 
. Punching. . Turning. 
. Coping. . Planing. 
. Rotary planing. . Machine work. 
Fitting. . Grinding. 
. Bending. . Running out, 
. Hand riveting. . Inspecting, 
. Solid drilling, . Painting. 
. Reaming. Loading. 


At the close of each day each man employed in the shops fills 
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out a time card, headed with the shop number of the job, and then 
vives the number of hours spent in each of the above operations, 
specifying it by the number prefixed. It is thus possible to 
determine for each bridge the cost of each and all of these thirty 
items. If in any case the relative cost of any item much exceeds 
its proper percentage an investigation may be made and measures 
taken that such excess sball not again occur, If, however, the 
cost of any item comes out materially less than the usual per- 
centage the foreman in charge should be complimented and 
encouraged to maintain a similar record on future jobs. 

The cost of the product to the purchaser is the cost of produc- 
tion plus the profit of the bridge plant. A careful account is kept 
of each department and each charged with its proper share, The 
different charges which are usually made are to management, to 
engineering, to shops, to sales, to shipping, to erection, and to 
profit, the latter including interest charges, depreciation of plant, 
contingency and sinking funds, 


AMERICAN BRIDGE COMPANY. 

The American Bridge Company, which is very 
commonly spoken of as the “bridge trust,” was organised 
in 1900 as a consolidation of twenty-five individual com- 
janies, some of which had large and well-equipped works, 
while others had small and antiquated works. At the 
present time the company operates twenty-six plants in 
twenty-two cities. In the summer of 1902 it commenced 
building a large new plant in Pennsylvania, and when 
this is completed and in operation some of the old plants 
in that State will be abandoned, and the work concen- 
trated at the new plant, where it will be executed with 
much greater facility and economy. A large new plant 
is also proposed at Chicago, where two large plants are 
already in operation, besides others in neighbouring 
cities. But as Chicago is one of the greatest manufac- 
turing and distributing centres of the Western States, 
and as the demand for steel bridge work and structural 
work in these States will grow with the development of 
the country, it is probable that even when the new plant 
is in operation—and the date of its commencement is yet 
entiely indefinite—at least one of the present plants will 
still be continued. The cost of the new Chicago plant 
has been estimated at £600,000. 

When the company was organised it issued a state- 
ment setting forth that the combined capacity of its 
plants was 600,000 tons per annum, while the Pencoyd 
plant also comprised one of the best and most complete 
rolling mills in existence for structural material, having a 
capacity of 200,000 tons per annum. Mr. C.C. Schneider, 
the vice-president and chief engineer, is of wide reputa- 
tion as a bridgeengineer. Mr. James Christie is the 
mechanical engineer, in charge of the mechanical equip- 
ment of all the plants; he is also the designer of many 
of the machines used, these being built at the Pencoyd 
works. The district managers are also engineers of some 
note. The managers of the various works are men of 
long experience, and the management of the works is 
entrusted largely to them. 

The present works of the American Bridge Company, 
with their rated annual tonnage capacity of output, are 
as follows :— 


Works of the American Bridge Company. 


Capa- 
City. Old owner. city. 
Tons. 
Albany Hilton Bridge Works 5,400 
Athens Union Bridge Works 13,500 
Berlin Berlin Bridge Company ... 15,000 
Brooklyn ... Postand McCord... ... 21,600 
Buffalo Buffalo Bridge Company ; 4,000 
Canton ... Wrought Iron Bridge Company 6, 
Chicago, No. 1 American Bridge Works... ... 32,500 
” No. 2 Lassig Bridge and Ironworks 40,500 
Columbus... New ( iceman Bridge Company 3,600 
Detroit Detroit Bridge and Ironworks 25,000 
Elmira Elmira Bridge Company... 27,000 
Groton _... Groton Bridge Company... ... 7,200 
Horseheads Horseheads Bridge Company... 1,800 
Lafayette... Lafayette Bridge Company ... 2,700 
Milwaukee Milwaukee Bridge Company ... 10,800 
Minneapolis Gillette and Herzog Company 10,800 
Pencoyd ... ... A. and P. Roberts Company ... 75,000 
Pittsburg, No. 1 Schultz Bridge Company... 9,000 
ie No, 2. Shiffler Bridge Company... 36,000 
me No. 3 Keystone Bridge Company ... ... ... 32,500 
S No. 4 Pittsburg Bridge Company . ‘ 13,500 
Rochester. .. Rochester Bridge and Ironworks... ... 4,500 
Toledo Toledo Bridge Company... ... .... ... 25,000 
Trenton New Jersey Steel and Iron Comyany ... 27,000 
Wilmington Edgemoor Bridge Works... ....... 22,5 
Youngstown Youngstown Bridge Company 9,000 
Total annual capacity ... . 480,400 


At the Pencoyd works there is a large steel mill and 
rolling mill plant. Several of the works have their own 
bolt, nut, and rivet making plants, as follows :—Chicago 
works: No. 1, Lassig works — Steel bolts, gin. to 2in. 
diameter; rivets, jin. to lin. Elmira works — Steel 
bolts, 4in. to 4in.; nuts, 2in. and upwards ; rivets, din. 
and upwards. Pencoyd works—Steel bolts, }in. to Tin. 
diameter; rivets, }in to 2in.; also upset rods and eyebars. 
Trenton works—All steel bolts used at the works ; rivets 
sin. to 1fin. diameter. Wilmington works—Rivets, princi- 
pally for the use of the works, gin. to lin. diameter ; also 
eyebars. 








DEEP-SECTION ROLLED BEAMS. 


SoME new sections of rolled steel I girders are now being 


erg into this country for various classes of structural 
ork, 


particulars later. Suffice it for the present to say that it 
permits of the production of I beams as much as 29sin. 
deep by 12in. wide,and that it is, although for various reasons 
made and used in Luxemburg, which, politically independent, 
is in trade matters almost a part of Germany, the invention 
of an English engineer. The largest rolled steel girder at pre- 
sent made in Great Britain is 20in. deep, with flanges 74in. 
wide. Even in America, that home of big ideas, no rolled girder 
deeper than 24in., with flanges about 7}in. wide, has yet 
been produced. . : 
‘ But the idea of constructing solid girders of great depth with 
broad flanges 1s not new. The making of cast iron girders 
bd the ironfoundry may be left aside. Cast iron girders 
ve been tried and found wanting. From 1860 to 1874, 


_ They are rolled at the Differdange Steel Works in a | 
newly-invented mill of which we hope to be able to give more | 





possibly earlier than 1860, solid girders of wrought iron of | 
good flange width were in regular use in sections 20in. high | 
with 10in, flanges, and frequently 30in. high with 10in. | 
flanges. They were employed by that eminent engineer, | 
recently deceased, W. H. Barlow, and some are to be found | 
in the structure of the St. Pancras station of the Midland | 
Railway. | 

These wrought iron girders of great size were made by 


for 20in. 


by 10in. girders. Larger sizes were made by welding a flat | 
bar in between the double tees _}-——j. But thirty to forty 

years ago welding by means of gas fires and appliances like | 
power hammers were not available. The process was tedious | 
and costly. When wrought iron fell rapidly in price girders | 
could be built up from plates, angles, rivets, &c., at a lower | 


welding up 10in. by 10in. T pieces, two together T 


girder, i.c., a girder built up of ordinary rolled steel joists, 
with flange plates riveted top and bottom. ; ; 
Two rolled steel joists, 15in. deep, side by side, by 5in. wide 
flanges with in. thick plates riveted to the joists top and 
bottom, give a compound girder 16in. high by 12in. wide. 
This is a type that appears in the trade catalogue of leading 
constructional engineers, and its properties are as follows :— 
Weight per foot ars “as 127 Ib. 
Moment of resistance .. 170-04 
Moment of inertia eat Nea 1360-54 
A solid rolled steel Differdange girder, 153in. high by 12in. 
bare flanges, has the following properties :— 
Weight per foot .. .. «2 «se «2 ce «+ 
Moment of resistance .. 176-41} 
Moment of inertia 1288-01 


_ It will be seen that the moment of resistance of the solid 


107 Ib. 
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Fig. i—ARCHED STEEL AND CONCRETE RAILWAY BRIDGE 


cost per ton than welded-up solid girders. It is true that the 


built-up girder was, strength for strength, of greater weight | 


per foot run than the welded girder, and involved the use of 
metal where it was least effective or even totally ineffective. 
But the commercial element overcame the scientific elementand 
the solid welded-up wrought iron girder was displaced. It has 
taken over thirty years to get solid girders made of mild steel 
equal in size and capacity to those produced at the Butterley 
Works in wrought iron. 

It is desirable to examine and to compare the properties of 
Differdange steel beams with their kindred shape in rolled 
steel joists of similar heights. The results are shown in the 
following table, which is to be read with Fig. 3 :— 


girder is higher than that of the built-up girder. It has, 
therefore, higher load-carrying power ; furthermore, thee is 
asaving in weight of metal of about 153 per cent., and in 
price of some £2 per ton. Where a girder, then, 16in. 
by 12in., to carry a given load, is required, the new section 
permits an immediate reduction in cost of about 36 percent. 
It is believed that these girders will be found very useful 
in the Colonies and in new countries where bridge work of 
simple type is wanted, and where time and money are serious 
considerations. As an example of cheap construction we give 
| a section of a railway bridge—Fig. 2—of which the principal 
members are two of these deep girders ; and also, as showing 
a more ambitious design, the use of these girders bent into 
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| 
. . as Flange Axis X X. Axis Y Y. 
j millimetres. |Dimensions in inches. | thickness. ona : . 
. | Weight |—— —— | Sectiona ] aM | | a 
Section| ‘in tb. Ps hee Er a | web - area Moments Radius of _ nts | Mcmerts |Radius of ee 
— yer foot. > ie} = <= “oe in inches. |of inertia) gyration |. |of inertia’ gyration |__. “ 
, @ 2 a z _ | & 2 ininches.4in inches ean cg ininches.4jiu inches. |S inches? 
= _— | | | 
%n | (51-1 240 | 240 | 94 94 389 | -41 -$1 15 246-240 | 4-052 52-155 73 032 2-206 15-494 
25 B 55-4 250 250 | 10 10 -41 | +43 “86 16-29 289-584 | 4-216 58-865 85-800 2-295 17-446 
268 | 61 260 260 10} 10} +43 -46 | -9 7-92 | 344-448 | 4-384 67-344 102-264 2-388 | 20-008 
27 B |} 65 270 | 270 | 10% 10§ “44 “47 -93 19-10 396-696 | 4-557 74-664 118-080 2-486 | 22-265 
23 B | 69-5 280 230 | ll ll 45 -49 -96 | 20-43 457-248 | 4-731 83-021 | 136-104 2-581 | 24-705 
29 B | 74-5 290 290 | 11} 114 -47 5 |1-0 | 21-87 524-784 | 4-898 91-988 154-008 2-778 | 27-023 
30 B | 80-23 | 300 300 | 12 12 “5 -52 | 1-03 | 23-58 604-824 5-065 102-480 | 179-856 2-761 30-200 
82B | 84-8 | 820 £00 | 12} 12 “51 “55 1-06 | 24-91 722-856 5-386 | 114-802 188-808 2-753 | 31-964 
34 PB 88-3 340 300 134 12 -53 | -58 | 1-08 5-94 845-784 5-711 126-543 194-328 2-737 32-940 
36 B | «695-8 =| 360 300 | 14 12 -55 -63 1-14 28-15 | 1019-496 | 6-019 143-960 | 211-082 2-738 | 35-746 
88 B 100-87 | 380 300 15 12 -58 -66 | 1-17 29-64 1187-804 | 6-331 158-905 | 220-200 2-725 | 37 - 332 
40 B 107-39 | 400 | 300 | 15} 12 -61 ‘71 1-22 | 31-56 1388-016 | 6-631 176-412 | 233-304 | 2-718 | 389-528 
42}B 112-83 | 425 | 300 | 16} 12 -62 75 1-25 33-16 1637-976 |} 7-029 195-982 241-S72 | 2-701 | 40-992 
45 B | 120-96 | 450 | 300 17} 12 -66 7 1-3 35-55 1941-288 7-389 219-215 | 256-032 2-683 | 43-371 
474B | 127-68 | 475 800 | 18} 12 -69 -83 | 1-34 37-52 2275-464 7-787 = 243-512 B 8 2-669 | 45-323 
50 B 138-1 | 500 300 19} 12 7 “88 1-38 40-57 2670-792 8-111 271-511 2-632 | 47-641 
55 B 152 | 550 300 21} 12 +8 -96 1-45 44-65 3502-056 8-856 323-666 2-601 | 51-179 
65 B 165-9 650 | 300 | 254 12 -82 |1-0 | 1-47 48-76 5166-528 | 10-294 404-003 2-511 52-094 
75 B 177 750 300 | 294 12 -82 | 1-0 1-5 52-02 6790-968 | 11-426 460-184 2-432 52-115 
Some considerable part of the economic advantages is | arches, we give Fig.1. The arch being; 1:7} is flatter than 


due to the design of the new sections. Metal is put 
where it is most effective, viz.,in the flanges. The fillets, 
where the flanges join the web, aresmall. The radius, in fact, 














f y 
en ee ee ee [Q’- 0° -ceeccen sa -eweneennnsnn--—e 
k pp 
on rama): 
\ Wen amen neenwasne-nancnes 9: 27+ ----------- = +--+ > é/ 
a 























Fig. 2—RAILWAY BRIDGE 


is just equal to the web thickness. The edges of the flanges 

are almost sharp. We have, therefore, beams of high load- 

carrying power in proportion to weight of metal employed. | 
A comparison may now be made with a typical compound | 


an ordinary brick arch, which is usually about 1: 5. The 
weight of the total structure above the bearers is about 
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Fig. 3-SECTIONS OF DIFFERDANGE BEAMS: 


1220 tons for the 82ft. span—including concrete filling but 
not the permanent way—amounting to about 4 tons per square 





210 


®@HE- ENGINEER 


Fax, 27, 1903 


Se ee 


——$___—____—— 








foot on the piers. The rolled steel section is 29}in. by 11{in., 
and weighs 177 Ib. per foot run. 

A rough estimate for the bridge may be taken as 50 tons 
of rolled steel beam £500, and 665 cubic yards of concrete at 
203. the yard, £665; or altogether, £1165 for the material of 
ihe bridge. 

It may be of assistance to British engineers at home and 
abroad to know that the English agents for these deep beams 
es = b . Skelton and Co., of 71, Finsbury-pavement, Lon- 

on, E.C. 








RANKINE’S THERMODYNAMIC FUNCTION 
AND ENTROPY. 


In a paper “On the Density of Steam” read before the 

Royal Society of Edinburgh on April 28th, 1862, and 
ublished in vol. xxiii. of the “Transactions” of that 
Society* Professor Rankine states the “ General Equa- 
tion of Thermodynamics,” and goes on to say :— 

“ The equation which expresses the general law of the 
relations between heat and mechanical energy in elastic 
substances was arrived at independently and con- 
temporaneously by Professor Clausius and myself, 
having been published by him in Poggendorff’s Annalen 
for February, 1850, and communicated by me to the 
Royal Society of Edinburgh in a paper which was 
received in December, 1849, and read on the 4th of 
February, 1850.* The processes followed in the two 
investigations were very different in detail, though 
identical in principle and in results; Professor Clausius 
having deduced the law in question from the equivalence 
of heat and mechanical energy as proved experimentally 
by Mayer and Joule, combined with a principle which 
had been previously applied to the theory of substantial 
caloric by Sadi Carnot, while by me the same law was 
deduced from the hypothesis of molecular vortices, other- 
wise called the ‘centrifugal theory of elasticity.’ ”’ 

Professor Rankine then gives the general equation as 
it originally appeared, and says: “ The physical law of 
which the general equation just cited is the symbolical 
expression may be thus stated in words :—‘ The mutual 
transformation of heat and mechanical energy during any 
indefinitely small change in the density and temperature 
of an elastic substance is equal to the temperature 
reckoned from the zero of absolute cold, multiplied by the 
complete differential of a certain function of the pressure, 
density, and temperature, which function is either nearly 
or exactly equal to the rate of variation, with temperature 
of the work performed by indefinite expansion at constant 
temperature.’ This is followed by the statement of a 
quantity :-— 


dP 
» = K hyp. log.r + EE dv, and which, he adds, is 


what in later investigations I have called the “thermo- 
dynamic function.” K is the real specific heat of the 
substance in units of mechanical energy.” 

In his * Manual of the Steam Engine and other Prime 
Movers,” first published in 1859, at page 809, he dis- 
cusses the general law of the transformation of energy ; 
he shows that the work performed by the disappearance 
of heat is td F, where F is a function expressed as 

dU 
vi dt 
of work.” He then says, “ Now let the substance both per- 
form work and undergo a variation of absolute tempera- 
ture, dt, and let K denote its real dynamical specific 
heat. The whole work which it must receive from an 
external source of heat to produce these two effects 
simultaneously is 

Jdh=dH =Kdr+rd¥F =7 dq, in which 

2 aU, 
@ = Khyp. log. 7 + , ade 

¢ is called the thermodynamic function of the substance 
for the kind of work in question.” 

In succeeding chapters he expounds the relations of 
heat and work under various circumstances, and gives 
values of his thermodynamic function to suit the special 


; d@U “being an indefinitely small amount 


cases; thus, if “U = / p dv, found on the supposition 


that 7 is constant, then the thermodynamic function 
will be 


= K hyp. log. r + / d dv.” 


In an analysis at page 812 he shows that, “ applying 
the thermodynamic function to the determination in foot- 
pounds of the whole quantity of heat d H, which must 
be communicated to 1 |b. of the fluid in order to produce 
simultaneously the indefinitely small variation of tem- 
perature dt and the indefinitely small variation of 
volume d v, he shows that this consists of :— 

(1) The variation of the actual heat of unity of weight 
ef the fluid K dr. 

(2) The heat which disappears in producing work by 
mutual molecular actions depending on change of tem- 
perature and not on change of volume; and 

(3) The latent heat of expansion—that is, heat which 
disappears in performing work, partly by the forcible 
enlargement of the vessel containing the fluid, partly 
by mutual molecular actions depending on expan- 


: dp 
sion tr — dv. 
agli 


Illustrations are then given of various forms taken by 
the thermodynamic function, and the “latent heat of 
evaporation in foot-pounds per cubic foot space” is 
shown to be 

. dp, 

v—vi dr’ 

and he adds, “This law enables us to compute the 
quantity of heat expended in propelling a piston through 
a given space by means of a given vapour at full pressure 
and at any temperature,” and he shows that the rate of 


L= 





* See also “ Miscellaneous Scientific Papers.” Griffin and Company. 





dp 


increase may be computed from tables of pressures 


of the fluid. 

At page 383, under the section “ Of the Efficiency 
of the Fluid in Steam Engines,” he gives the “ Thermody- 
namic Function for Mixed Water and Steam,” the value 
of which for one pound of water and steam is 


i 
¢=J hyp. log. tT + wu <*, where u is the volume of 


steam produced. Here he shows that the thermodynamic 
function for the water is J hyp. log. 7, and for the aggre- 


gate of water and steam is J hyp. log. 7 + w . 4 as above. 


He also states here that the equation of an adiabatic | 


curve is ¢ = constant. 

The adiabatic curve is called a curve of no transmission, 
as the substance when expanding is supposed to do so 
without receiving or emitting heat. 

From this he finds the form of the curve of expansion, 
and gives numerical values showing the value of the 
above equation. 

Having thus shown how to use the thermodynamic 
function, Professor Rankine proceeds to investigate the 
efficiency of steam, with numerical examples. 

In an article which he contributed to THe ENGINEER 
of June 28th, 1867,* entitled “On the Want of Popular 
Illustrations of the Second Law of Thermodynamics,” he 
shows that “ The science of thermodynamics is based on 
two laws, the first of which states the fact of the mutual 
convertibility of heat and mechanical energy, while the 
second shows to what extent the mutual conversion of 
those two forms of energy takes place under given 
circumstances.” 

As an illustration of the first law he gives a numerical 
example from the expansion of a perfect gas. Where the 
external work (p v = constant) is the whole work done. 
Then follows an illustration of the second law from the 
case of an imperfect gas, as steam, which law “ informs 
us how to deduce the whole amount of work done— 
internal and external—from the knowledge which we 
have of the external work.” . 

Rankine does not use the term Entropy. In one case 
he refers to it, and that is at the end of a paper “ On the 
Second Law of Thermodynamics,” read by him before 
the British Association at Birmingham, September, 
1865* where he says: “The function by which the 
absolute temperature is multiplied in calculating the con- 
version of energy between the mechanical and the 
thermic forms, is the variation of what the author has 
called the metamorphic function, being oné term of the 
thermodynamic function, which corresponds to what 
Professor Clausius calls entropie.” 

Authorities differ much as to its meaning or applica- 
tion. Taking the Greek word étporj, we have as the 
English rendering a “a turning towards.” Amongst the 
various views upon entropy we have, 

(1) That it is a condition of the working substance. 

(2) That it is not energy. 


H 
(3) That it is a ratio between heat and temperature or i 


so that if heat pass from a hotter to a colder body, the 
hotter loses and the colder gains entropy. 

(4) That it has only to do with thermal energy. 

(5) That it is undissipated energy. 

(6) That entropy and temperature may be used as 
co-ordinates to represent the conditions in the steam 
engine cylinder; in this case the specific and latent 
heats are used with temperature to illustrate entropy. 
Comparisons have also been made between Clausius’ 
statement that the entropy of the universe tends to a 
maximum and the theory of the dissipation of energy. 
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How to Estimate: Being the Analysis of Builders’ Prices. 
By Joun T. Rea, Surveyor to the War Department. With 
Forty-five Illustrations. London: B. T. Batsford, 94, 
High Holborn. 1902. 

THE art of estimating is not to be acquired solely from 
books and treatises on the subject. It is, to a great 
extent, a natural gift, and it is the possession of this par- 
ticular talent that characterises the career of the success- 
ful merchant, contractor, and trader. Where to obtain 
the goods and materials of the quality and in the quantity 
required, of whom to obtain them, and the cheapest price 
at which they can be obtained, are trade secrets, which 
only experience and a practical bent of mind are capable 
of discovering. It may be asked, “ Where, then, does the 
study of ‘builders’ prices’ come in?” Those that are 
given as London values for one year will not always 
answer for the next. As a matter of fact, the prices of 
most building materials have advanced from 20 to 80 per 
cent. within the last few years. The value of books like 
that under notice consists in a clear exposition of the 
principles upon which all estimating is founded. When 
the student has acquired a knowledge of the different 
items, and of their relative importance, that compose an 
estimate of any description, their market price is a most 
essential factor. Nevertheless, whatever their value may 
be, it does not invalidate the correct analytical character 
of the estimate. 

In cases where the engineer or architect has only to 
deal with undertakings in the embryonic stage, a very 
usual occurrence, approximate estimates will answer his 
purpose. Four methods are chiefly employed under 
these circumstances. They comprise the cubing system, 
that of taking out rough quantities and pricing the 
items, estimating per square, and in the case of buildings 
such as barracks, hospitals, schools, and churches, 
pricing per unit of accommodation. When it is intended 
actually to carry out any work, and tenders are sent in 
by several competing contractors, the only reliable 





” ® See also “ Miscellancous Scientific Papers.” Griffin and Company. 


method to use is that of regularly taking out 
all the quantities in detail and pricing each 
separate item. This process is very laborious, and 
requires considerable chin and a thorough knowledge 
of the current cost of both labour and materials. Esti- 
mates of this character should be placed in the hands of 
properly qualified quantity surveyors. The whole pro- 
cedure may be divided into three heads—taking off, 
abstracting, and billing. The last is the only part of the 
estimate given to the contractors, who put their own 
prices upon the different items. The chapter on 
“Preliminary and Provisions” is worth attention. It 
deals with matters which concern the contractor in his 
relation to local authorities, public companies, and 
Government departments. 

The author has succeeded in making his treatise con. 
siderably more readable than the ordinary run of books 
upon the same topic. It is not a mere dry, dreary cata. 
logue of scheduled figures. Remarks and comments, 
explanatory, interesting, and useful, are added to the 
prices of each especia) trade, material, and labour, from 
the excavator to the gasfitter. We would suggest that, 
considering the important part that electricity plays in 
the domestic equipment and furnishing of houses and 
buildings of a high class, a chapter might perhaps have 
been devoted to the subject. It would have brought the 
contents more up to date, and also served to distinguish 
the volume from its numerous companions and prede. 
cessors. Published price books vary considerably in the 
manner in which the information they contain is com. 
piled. Some of the prices include trade discount, others 
do not, while others again are little better than quota- 
tions from the catalogues of traders and merchants. A 
builder’s price is mainly made up of two items——material 
and labour. To these may be added a third, that is, profit. 
The cost of material and labour vary from time to time, 
are different in different localities, and besides have no 
constant fluctuating ratio. The discounts which mer- 
chants offer to contractors are, in the author’s opinion, 
alone sufficient to upset any trade list of prices. Thus, 
the cash discount is fairly uniform, amounting to 2} per 
cent., and is generally conceded by all wholesale firme. 
But the trade discount allowed by firms supplying 
building materials to those in the trade varies from 10 to 
50 per cent. The amount also allowed by one merchant 
differs according to those with whom he deals. The 
principles of estimating still, however, hold good, in spite 
of these uncertain quantities, and the reader will find 
them well and clearly explained in a very practical manner 
in the ‘“ Analysis.” It should be mentioned that the 
contents of the volume originally appeared as a series of 
articles in our contemporary the Butlding News, and 
have been carefully revised prior to publication in the 
present book form. 


Maps: Their Uses and Construction. By G. James Monrxt- 
son, M. Inst. C.E., F.R.G.S. Second edition. Revised 
and enlarged. London: Edward Stanford, 12, 13, and 14, 
Long-acre, W.C., Geographer to the King. 1902. 

THE great majority of people who are in the habit of 
using maps and charts are very little concerned about the 
good and bad points of the various projections upon which 
they are founded. The difficulty in every case, except in 
making maps of moderate areas, is to avoid distortion, 
and this difficulty is insuperable. A map showing half 
or the whole world must unavoidably. be distorted toa 
considerable extent. According to the purpose for which 
any particular map is intended to be employed, and for 
which purpose it should alone be used, some important 
quality is essential to it. While it is generally possible 
to impart this quality to it, unfortunately it can be only 
done at the sacrifice of others. Some maps may be 
made upon which the shapes of the different divisions of 
land are fairly correct, but the areas very inaccurate. In 
other examples the areas may be in proper proportion, 
but the shapes a good deal distorted. We think that the 
correct configuration of the continents and islands is of 
more importance than their area, which can be readily 
obtained in square miles from other and more convenient 
sources. When it is taken into consideration what 
immense benefit ordinary maps and charts have conferred 
on the general community, especially the latter in the 
interests of navigation, the statement ‘“ that maps of the 
world, or of large portions of the world, are at best 
miserable makeshifts,” is rather a severe one. 

In the second chapter, in which map projection is 
popularly considered, the author describes and illustrates 
the different systems of projection, including the ortho- 
graphic, the stereographic, and the one in general use, 
Mercator’s. The gist of his summation of the merits and 
demerits of the various maps is on the whole in favour of 
the last mentioned, and in this opinion we concur. It is, 
in the first place, the most convenient and best known, 
and has always ranked as a first-class projection. Its 
great feature is that the bearings of all points on the map 
correspond with the compass bearings between them, 
and that a compass placed on its surface is available for 
the whole map. This property first brought it into 
favour, and it has maintained its popularity, although it 
was originally known that the compass-bearing route was 
not the shortest on the globe. When voyages are com- 
paratively short the compass and the shortest routes 
approach each other very closely. Its other good points 
are that all maps are similar, and that the whole inhabited 
world can be shown on a single sheet. This last pro- 
perty is, however, common to other projections, though 
accompanied by great distortion. While admitting that 
the only source of true ideas is a globe, great stress is 
laid upon the necessity for better globes, with less con- 
fusing details, and mounted in an improved manner, and, 
above all, the abolition of the line of the ecliptic. 

The mathematical consideration of the projections in 
the next chapter will prove useful to those engaged on 
survey or geographical work, both directly and as an 
introduction to the more advanced courses of the subject. 
With the exception of some special cases, the earth is 
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treated as a perfect sphere, and not as a spheroid, which 
simplifies the solution of the questions relating to the 

rojection of it. A fair knowledge of geometry and 
trigonometry is all thatis required of the student who does 
not desire to go too deeply into the subject. The 
treatise will also serve as an excellent text book to those 
whose profession demands an intimate knowledge of map 
projection in ail its details. 


Annuaire pour UAn, 1903. Publié par le Bureau des 
Longitudes. 16mo. pp. 807. Paris: Gauthier Villars. 
Price, 1f, 50c. 

This well-known annual appears in its accustomed 

form, the changes being mostly confined to the astro- 

nomical parts, which have been increased to some extent. 

The table of the elements of the minor planets continues 

to increase, there being now 502 of these asteroids recog- 

nisable, and the section on comets has received descrip- 
tions of the great comet discovered by observers at the 

Cape and Melbourne, in April, 1901, and the return of 

Encke’s comet in August. The monetary tables have 

been revised and supplemented by M. Sadre, and M. 

Levasseur, who is responsible for the geographical and 

statistical section, has re-arranged the tables referring to 

the population of France and Paris, upon the basis of the 
census of 1901. Among the literary notices, the first 
place is taken by a long memoir on the relation of shoot- 
ing stars to comets, by M. R. Radeau, in which the 
theories based upon observations which are in great 
part due to amateur observers, are set forth in as clear 

a manner as is possible with a subject which is stil] con- 

fessedly obscure in many details. M. Jannsen con- 

tributes a graceful if somewhat slight sketch of the 
relations of Science to Poetry, as well as a notice of the 
work done at the observatory on the summit of Mont 

Blane in 1902, the most important being apparently the 

study of the ultra-violet region of the spectrum, in con- 

tinuation of the work begun by the late M. Cornu. A 

somewhat bold scheme is now under consideration, 

namely, the establishment at the summit of anemometers 
and meteorological instruments of such a size that, with 
the assistance of a sufficiently powerful telescope, they 
may be read by an observer at Chamonix. The obser- 
vatory was last visited on November 17th, and no change 
in its level could be determined, the snow capping upon 
which it is founded behaving as a perfectly solid rock. 

The temperature was then — 22°5 deg. (C.) or —10°5 Fah. 

A melancholy interest attaches to the final notices, which 

include the speeches made at the funerals of M. Cornu in 

April and M. Faye in July, 1902, in which their services 

to physical and astronomical science, and particularly 

their important services to the Annuaire, are fully and 
feelingly recorded. After the present year the arrange 
ment of the volume will be somewhat extensively 
modified, as in order to keep it within a reasonable size, 
the physical and geographical statistical sections will 
only appear in alternate years, the former being given in 
the even and the latter in the odd years. In this way 

each section can be substantially increased from 156 

to 172 pages, to 280 or 300, with only the slight additional 

trouble of keeping two years in hand instead of one year 
to command the complete series of references. This 
arrangement is in every way to be commended. 





SHORT NOTICES. 

Practical Exercises in Light. Being a Laboratory Course for 
Schools of Science and Colleges. By Reginald S. Clay, Ba. (Cantab.), 
D.Se. (Lond.). London: Macmillan and Co., Limited. New 
York: The Macmillan Company. 1902.—An excellent elementary 
book. A good feature is the inexpensive nature of the majority of 
the apparatus required to carry out the experiments described. 
This can be judged by the number of clear illustrations with 
which the pages are plentifully supplied, and which we gather 
from the preface have been specially prepared for this work 
There is a freshness about them, at any rate, which is noticeable. 
It is suggested by the author that the matter in the bcok will be 
found sufficient to meet the requirements of candidates for the 
advanced stage examination in light of the Board of Education, 
South Kensington, and that it will with a little supplementing 
prove enough for students desirous of taking the Pass B.Sc, 
examinations of the University of London. 

Theoretical Geometry for Beginners. By C. H. Allcock, senior 
mathematical master at Eton. London: Macmillan and Co., 
Limited. New York: The Macmillan Company. 1903.—This is a 
small work, which is based mainly upon the first book of Euclid. It 
is well arranged, and should certainly prove useful to beginners in 
this branch of mathematics. Generally speaking, Euclid’s proofs 
have been adhered to, but in some cases simpler proofs have been 
substituted. This is manifestly the case with the familiar ‘‘ Pons 
Asinorum.” As drawn out in this new version it has not even a 
semblance toa bridge, nor is there any approach to the—to some— 
complications of Euclid vi. i. There are some useful ‘“ Preliminary 
Ideas” explanatory of ‘‘ Points, Lines, and Surfaces,” ‘‘ Proposi- 
tions,” ‘‘ Axioms,” ‘‘ Postulates,” ‘‘ Angles,” &c. Wherever 
possible signs are used instead of words, 

Shipping World Year-book. A Desk Manual in Trode, Com- 
merce, and Navigation, Edited by Evan Rowland Jones, editor of 
the Shipping World, with new map specially prepared by J. G. 
Bartholomew, F.R.G.S. 1903. London: Printed and published 
at the Shipping World offices. 1903. Price in the United King- 
dom 5s.; in foreign countries 6s.—The present issue has a number 
of new and useful features in addition to all the usual contents. 
Among the new matter may be mentioned a review of the happen- 
ings of the past year, which contains some interesting reading. 
There are also the new tariffs of Australia, China, Newfound- 
land, the Philippines, Venezuela, and other countries; the new 
Admiralty regulations for the training of naval cfficers, the 
Export (Coal) Duty Act, 1901, &c. 

Practical Exercises in Geometry, By W. G. Eggar, M.A., 
assistant master at Eton College. London: Macmillan and Co., 
Limited. New York: The Macmillan Company. 1903.—A most 
pe sere and carefully thought out book. It is an attempt to 
adapt the experimental method to the teaching of geometry in 
schools, with the idea, as a main object, of making the student 
think for himself, and to give him something to do with his hands, 
for which the brain muat be called in as a fellow worker. The 
exercises and problems set are most instructive, and the whole 
work should be found useful in many directions. 

Sell’s Directory of Registered Telegraphic Addresses. From Official 
Lists Supplied by Authority of the Pucheada- Deneve) 1008. tee th 
= 8 issue nearly 50,000 alterations have been made to this useful 

It claims to be unique as a register of the largest business 
houses of the country, and we should say that the claim is well 
sustained, for whenever at a loss for an address, telegraphic or 
otherwise, we very rarely fail to find it in the Tkrectory of 
Registered Telegraphic dicen, 





KNOCKING AND CROSSHEAD PINS. 





Knock in an engine is principally caused by slackness in the 
shaft bearings, improper alignment, or from the blows on 
the crank pin and crosshead pin. Slackness in the shaft 
bearings may be minimised by adjustment of the bushes. Of 
necessity there is an alternate thrust and pull on the crank- 
shafts of horizontal engines which throws the rubbing or 
bearing stresses on the sides of the bushes alternately. A 
rope or belt drive may to a certain extent cushion the blow 
on one side of the bearing. Knocks from improper align- 
ment may either act on the connecting-rod bushes, by giving 
them a side knock or by entailing more room in the crank 
pin bushes should the shaft not be at right angles to the line 
of the cylinder. But it is with the knocks that are affected 
principally by the steam distribution that we propose to deal. 
Crank pin bushes and crosshead pin bushes require to be 
slack enough to allow of free circulation of oil and to provide 
for a slight increase of diameter through expansion of the pins 
should they heat. For our present purpose we may assume 
that each pair of bushes are ,;in. slack, giving a total slack 
of jzin. The knock occurs when the slack side of the bush, 
say of the crank pin, becomes the bearing side. This, in the 
case of a horizontal engine, may take place before the dead 
centre is passed, after it is passed, or at the dead centre 
itself. It is analogous to the shock communicated to a train 
when it is overtaken by an engine following, the relative 
speeds at the moment of impact determining the amount 
of shock. Compression is relied upon to give a cushioned 
blow, and, if suitably arranged, is very effective. Too much 
gives a knock before the dead centre is reached. It will be 
evident that the best position for contact to take place is just 
before the dead centre is reached, when the horizontal travel 
of the crank pin is slight, and when the compression just 
allows the pin to touch the slack side of the brass. Should 
the contact not take place till the dead centre is passed the 
knock is more severe. Take the case of a horizontal outward 
running engine at the outer dead centre. The dead centre 
is passed. The piston with its rod, crosshead, and connecting- 
rod have to be accelerated against their collective weight. 
To this deadweight has to be added the friction of piston 
rings and packing of the piston-rod. Then the ,;in. of 
slack has to be taken up, and at the same time the inward 
horizontal travel of the crank pin increases rapidly, though 
not nearly so rapidly as the speed of the piston. Yet, as the 
versed sine of 10 deg. is only cne-fourth of the versed sine of 
20 deg., it is natural to suppose what actually does take 
place, that if the piston-red overtakes the crank pin before it 
has passed through an are of 10 deg. the knock will be com- 
paratively slight. To eschew trigonometrical language, the 
motion of the crank pin just before and after parsing the 
dead centre is approximately vertical. The force of the knock 
is due, or may be due, to a numter of causes. It depends on 
the total pressure on the piston and its effect in accelerating 
the speed of the piston after the instant when the inward 
side of the bush leaves the crank pin and before the outward 
side of the bush overtakes it. Itdependsalso on the horizontal 
acceleration of the crank pin at the moment of contact. 
Owing also to the fact that a certain amount of retard- 
ation in the speed of the engine is taking place from 
the instant the steam was cut off on the outgoing stroke, the 
resistance presented by the crank pin to acceleration affects 
the intensity of the knock; and as the acceleration of the 
piston increases rapidly during the time of the crossing over 
of the crank-pin bushes, a slackness of in. will give a more 
severe knock than the double of the knock due to 7,in. The 
knock may also be more severe, and, indeed, generally is, 
when the crank pin is descending on the outgoing stroke 
than when it is ascending on the ingoing one, as gravity may 
act at the critical moment. Taking the case of an engine of 
4ft. stroke and making 75 revolutions per minute, the crank- 
pin speed is about 16ft. per second. That speed in passing 
the outward dead centre is greater than the acceleration of 
the connecting-rod in a vertical direction due to gravity. 
The rod is therefore driven by the crank pin past the dead 
centre, after which the vertical speed of the crank pin 
diminishes and that of the connecting-rod increases. On the 
inward stroke the crank pin lifts the connecting-rod against 
the force of gravity, and as the rod rests on the pin, the force 
of the knock is weakened while the crank pin is ascending. 
Compression with regard to the general run of factory and 
mill engines is treated rather too academically. A certain 
amount is allowed in a drawing-office for it, and quite often 
without any knowledge or examination of the particular con- 
ditions under which the engine will work. Evidently the 
terminal pressure affects the compression considerably. And 
the terminal pressure of a throttle valve governed engine cut- 
off theoretically at half-stroke differs considerably from the 
same class of engine cutting off at three-quarters. And 
while it seems to us a mistaken refinement, with hori- 
zontal throttle valve engines, to give differing amounts of lap 
unless they are heavily loaded and have late cut-offs, yet it is 
best to suit the exhaust lap to the circumstances. With 
equal ended D slide valves there is more steam and less com- 
pression on the outgoing stroke than on the incoming. We 
may, therefore, have a knock on the outer dead centre, and a 
quiet turn on the inner. The cylinders of a compound 
engine assist each other with compression, as sufficient com- 
pression can be given tothe high-pressure end. But with the 
low-pressure working ona separate crank and withan ordinary 
condensing engine it is not always easy to give sufficient com- 
pression, especially if the air-pump bucket is attached to the 
tail end of the piston-rod. More effort is required to accele- 
rate the piston-rod in these cases; and with low initial steam 
pressure and a vertical suction pipe only the closest attention 
to the bearings will give anything like decent running. Atten- 
tion to the position of the crank pin when knock takes place 
is incumbent, as otherwise extra compression is not infre- 
quently given when the compression is itself causing the 
knock, or when it is caused by the rolling to and fro of the 
crank shaft. 
Whether the knock be sensible or not, the bush comes 
against the pin with a certain force, and then the rubbing 
action takes place. Itis similar to that of a fitter grinding a 
valve when he slightly lifts the valve and presses it down with 
a slight knock, following with a twist of the valve to give the 
rubbing action. Ordinary wear is caused by the slight 
surface particles of the bushes being seized by those 
on the surface of the crank pin and removed. With 
light pressures and good lubrication this wear may be 
infinitesimal. With heavy pressures and good lubrication the 
wear may be such as to necessitate adjustment every few 
weeks or months. The more severe the knock the greater the 
tendency to rub off certain of the particles, unless the lubrica- 
tion is all the more copious. It is a common test of the 








slackness of brasses when an engine is running to pour extra 
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oil into, say, the crank pin bearing, and to notice if the knock 
is thereby reduced. As equal pressures—total pressures—are 
exerted on crosshead and crank pins, the grinding effect is 
greater on the crosshead pin than on the crank pin, when, as 
is usual, the bearing surface is less. It matters not whether 
the engine is of 5 or 500 horse-power, crosshead adjust- 
ment is much more often required than crank-piii 
adjustment. And learning from experience, an engineer it 
charge of many engines looks in the first instance to the cross- 
head pins when aknock occurs. Not only so, but the impres- 
sion is borne into one’s mind that there would often be less 
trouble with crank pins were it not for the rapidly increasing 
crosshead knocks. One principal cause of this is the great 
difference of ratios not infrequently adopted, such as 23:1, 
or even 23:1, for the sectional areas of the respective pins. 
Heating does not certainly take the same effect on crosshead 
pins as on crank pins, and this seems to favour, and from the 
point of view of heating does favour, an allowable difference 
in the pin sectional areas. But wear is not in the same 
category as heating. Consider what takes place in heating. 
A particle larger than common is seized by the bush, and the 
mutual action and reaction, induced probably by undue 
pressure at that particular part, raises the particle still 
further above the surface of the pin, while the brass is, it 
may be, cut. Or if the bush is of well dioxidised bronze there 
may be more scoring of the pin and roughness of the bush. 
The original cause of the heating still remaining, and 
separated particles floating about, combined with the rapid 
movement of the crank pin, all combine to increase rapidly 
the heating. Then it becomes a question if greater lubrica- 
tion to keep the surfaces from contact and to wash away the 
separated particles will suffice eventually to overcome the 
tendency to heat. This is sometimes; in’ an emergency, 
accompanied by alittle water among the oil or a stream of water 
outside to carry off the generated heat. In thecase of the cross- 
head we have the same rubbing action, though not with the 
same velocity as the crank pin, and while the seizing of the 
particles takes place there is not the equivalent amount of 
heat generated. But, above all, there is only a limited move- 
ment, and thus the separated or raised particle abrades the 
brass for a certain distance only, say 1$in., and then returns. 
The result is grooves cut in the bushes, but independent of one 
another and resemblingshort shallow oil grooves. Suchcutting 
may occur in engines of, say, 20 horse-power without anything 
being known of it by responsible parties. Had the same 
cutting taken place on the crank pin the results would have 
been serious heating. These facts tend to encourage the 
undue difference so often made in the sectional areas of the 
respective pins. But we wish to emphasise that this does 
not affect, except in a small degree, the ordinary wear and 
tear of crosshead pins, and the necessity exists, in the 
interests of the users of steam engines, for crosshead pins in 
general being made larger than they commonly are. With 
crank pins there is better lubrication, especially with centri- 
fugally oiled pins. With crosshead pins there is less move- 
ment, which, .however, tends to make the pin oval, to its 
detriment with regard to its bearing surface. Taking 
diameter by length for the sectional area of the crank pin, we 
find engines working from an initial pressure of 800 Ib. per 
square inch down to, in underloaded engines, 1201b. per 
square inch. 








THE FIRE AT NIAGARA FALLS POWER 
STATION. 


Tue details of the fire at the works of the Niagara Falls 
Power Company, which took place on the 29th ult., and to 
which we briefly alluded at the time, are now to hand. It is 
reported that lightning struck and set fire to the cables 
leading from the old—No. 1—power-house. Through the 
cables involved practically the whole of the current generated 
in this house was carried, the power amounting to some 
50,000 horse-power. The current is generated at a voltage of 
2200, and taken to the transformer house, where a portion 
of it is raised to 11,000 volts for transmission to outlying 
districts. There were fifty-two cables running from the 
power-house to the transformer building, and they passed 
over a bridge on the way. The effect of the stroke of lightning, 
so it is said, was to short-circuit some of the cables, and to 
set fire to their insulation. The fire spread to-the trane- 
former house, injuring the bridge. Enormous quantities of 
water were poured into the house and over the bridge, but 
the whole of the cables were destroyed, the bridge injured, 
and some of the transformers badly wetted, being thus 
rendered useless until thoroughly dried. The result was that 
Buffalo, Tonawandas, Lockport, and the majority of the 
consumers on the Niagara Falls Company’s mains were cut 
off from the supply. In Buffalo and other places the street 
lights were extinguished and the trams stopped running. 
Until the extent of the damage was discovered, the machines 
were stopped, so for a short time there was no light at all 
possible from this source. The first service to be re-started was 
that of the Niagara Falls Electric Railway and the arc lighting 
system, both of these being run from rotary converters in 
power-house No. 1. The necessary repairs were carried out 
ina remarkably short space of time. There happened to be 
on the site some cables in stock, some intended for use in 
power-house No. 2 and some belonging to the General Electric 
Company. All these were requisitioned. By daylight next 
day good progress in the repairs had been made, but owing 
to a short-circuit it was not till 4.30 that Buffalo was again 
receiving current. By lighting-up time, however, 10,000 
horse-power was available at that place, and soon afterwards 
the full supply was being sent over the lines. It was a most 
fortunate thing that the necessary amount of cable was at 
hand, and also that there were some spare transformers. It 
was fortunate also that the generating machinery remained 
intact. Had this not been so, the results might have been 
much more serious. As it was, a large number of consumers 
were without current for some twenty-four hours, which 
must have occasioned serious loss, considering what a large 
proportion of the current is used for manufacturing purposes. 
The staff must have worked exceedingly hard to have renewed 
service in the time. It seems incredible that the protection 
from lightning at this power station should be so inadequate 
that such an occurrence as above described should be possible. 
In the account which has reached us the damage is said to 
have been caused by ‘‘a lightning bolt.’’ We much suspect 
that the cause of the outbreak of fire is to be looked for in 
another direction. 








A MEETING of the automobile trade was held at the 
Hotel Cecil last week, when it was decided to hold the society’s 





official exhibition for 1904 from Friday, February 18th, to Wednes- 
day, February 24th, in that year, both days inclusive, 
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THE CRYSTAL PALACE MOTOR CAR SHOW. 
No. III.* 


In our issue of Feb. 6th we referred to the petrol cars 
shown by the Thornycroft Steam Wagon Company, 
Limited. We are now enabled to give three illustrations, 
ene representing the complete car, the chassis, and 
the engines. In the 10-h.p. car the latter are of the 
two-cylinder vertical water-cooled type, all the moving 
parts being enclosed. The cylinders are 4in. diameter 
by 43in. stroke, and are comprised in a single casting, 
the water jackets extending about half way down 
from the firing end. In the design of the jackets 


feature of the gear-box is the placing of the striking 
bar in the upper portion, avoiding the loss of lubricant 
which ensues on the lower disposition of the bar. The 
underframe of the car is of channel section 2in. deep by 
ljin. wide on the average, but is bellied in the centre 
to 3}in. by 2}in. The engine and gear-box are supported 
on a supplementary frame. The leading axle is of bent 
steel tubing lin. outside diameter by ,%;in. thick, and 
terminates at each end in a steel casting containing the 
pivots for steering. The steering is effected by a hand 
wheel. The steering pillar carries also the ignition- 
regulating and governor-control levers. On the right of 





the driver there are, first, the change speed hand lever, 














THORNYCROFT PETROL CAR 


special care has been taken to avoid pockets, and the 
water is circulated through the jackets, radiator, and 
tank, by a gear-driven pump enclosed in the crank 
chamber and operated from the crank shaft. To avoid 
leakage the pistons have four cast iron Ramsbottom rings. 
The crank shaft is made in one piece and without a cen- 
tral bearing. It is enclosed in an aluminium chamber, 
internal lubrication being by the splash oil bath method. 
The bottom of the crank chamber can be removed with- 
out affecting the bearings. The half-speed shaft is 
actuated in the usual manner by the crank shaft, and 
carries the cams from which the exhaust valves are 
operated. The induction valves are automatic, and, like 
the exhaust valves, are easy of access. A centrifugal 
governor, which acts on the throttles, is carried on the 
crank shaft, and is enclosed in an aluminium casing. 
The normal speed of the engines is 900 revolutions, 
but they can be accelerated up to about 1400 revo- 
lutions. The engines bear the impress of soundness 
of design, and are substantial in construction. 
The clutch is of the internal fiy-wheel friction type. 
The friction pads are of leather or fibre, covered, and 
are kept normally in contact by a powerful helical 
spring on the main driving shaft. Their centrifugal 
tendency is compensated by adjusted weights, so that 
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“The kgerreer” 








4-CYLINDER PETROL ENGINE 


| 
the driver, in depressing the clutch pedal, has only to | 


overcome the resistance of the spring at all speeds. 
The change speed gearing is enclosed in an aluminium 
case, to which access is easily gained. The gear wheels 
have ample width of face, and are machine cut out of 
steel, oil hardened. Three forward speeds and one 
reverse are provided, and the highest speed is a direct 
drive through the gear-box on to the differential gearing 
on the live back axle. Unlike most other so-called 
direct drives, however, in the Thornycroft top speed 
transmission the countershaft and reversing pinion are 
completely out of gear. This is a highly important 
feature, and should give a silent drive. Another neat 





* No. II. appeared Fel ruary 13th, 





so arranged that when pulled right back the car runs 
astern, and when set forward the first, second, and third 
speeds are consecutively obtained; and, secondly, the 
brake hand lever, whereby band brakes are applied to 
each driving wheel on occasions of emergency. The driver 
also controls the motor clutch through a foot pedal, 
which releases the motor on being depressed, a second 
pedal being depressed applies a band brake to the fore- 
and-aft transmission shaft just where it enters the 
differential gear case on back axle. The latter is of steel, 
in two parts, each connected with the forward and back- 
ward drives by bevel and differential gearing in the usual 
manner. It is enclosed in a steel tube, which takes the 
bending stresses. Three brakes are provided, one on the 


| fore-and-aft driving shaft and one on each rear road 


wheel. The latter are hand brakes, with V-shaped 





‘| undoubtedly went into consumption. 


countries and of Belgium was exceeded. In fact, it is worth 
noting that Pennsylvania, which made 8,117,800 tons—45 
per cent. of the entire output—in 1902 made as much iron 
as either the United Kingdom or Germany. Next in 
importance to Pennsylvania is Ohio with 3,631,388 tons 
followed by Illinois with 1,730,220 tons, and Alabama with 
1,472,211 tons. No other State gets near the million ton 
mark, the next on the list being Virginia with 537,216 tons 
The production of iron last year did not, however, set the 
measure of the country’s consumption. Besides the 
17,821,000 tons produced, only one-third of 1 per cent. of 
which remained on hand on December 31st, 1902, there was 
imported twice as much iron and steel, in value, in 1902 as 
in 1901. Exact details are not yet available, but it is safe to 
say that close to 1,200,000 tons of iron and steel were 
imported, which, if added to the production, would indi. 
cate takings of 19,200,000 tons, the larger part of which 
The following table 
shows the home production of pig iron and values of imports 


| and exports of iron and steel manufactures in the calendar 
| years 1900, 1901, and 1902:— 


Imports of iron 
and steel 
manufactures. 
Dols. 


Exports of iron 

and steel 
manufactures, 

Jols, 
129,083,480 
1901 15,378,854 20,394,995 102,539,797 
1902 .» 17,821,807 41,468,526 97,892,036 

In 1901 the imports of pig iron were 62,930 tons. In 1902 
they were 626,380 tons. Scrap iron and steel imports 
increased from 20,130 tons to 109,510 tons, while the imports 
of bars, hoops, ingots, sheets, and tin-plates increased from 
304,000,000 Ib. to 927,000,000 lb., or at the rate of three fo: 
one. Billet imports increased from 18,286,653 lb. to 
612,478,764 Ib., or at the rate of thirty-five for one. Com- 
pacing conditions in 1902 with those of 1901, it is found that 
home production increased 12 per cent., imports increased 
100 per cent., and exports decreased 5 per cent.; comparing 
1902 with 1900, home production increased 30 per cent., 
imports increased 100 per cent., and exports decreased 25 per 
cent, 


Pig iron 
produced, 
Tons. 
13,759,242 


Year, 


1900 20,443,911 








GERMAN SHIPBUILDING, 1902. 


Durine the past year the shipbuilding yards of Germany 
turned out altogether 227 steamers with a grossa registered 
tonnage of 212,233 tons and 280 sailing vessels of 58,715 tons. 
The steamers show a falling off, as compared with 1901, of three 
ships and 49,000 tons. This falling-off becomes all the more 
striking in view of the fact that at the beginning of 1903 
only 121 steamers of 255,977 tons remained in course of con- 
struction, as against 142 steamers of 317,080 tons at the end 
of 1901, and 152 steamers of 321,397 tons at the end of 1900. 
In the case of sailing ships there was an increasing tendency 
at the beginning of 1902, although the same volume of tonnage 
was turned out in German yards in 1901 asin 1900, for in 
January, 1902, there were building 94 sailing ships of 30,190 
tons, or an increase of 11,000 tons as compared with 1901. 
In 1902 there was turned out an increase of 69 sailing ships of 
28,000 tons, as against the production in 1901, and at this 
moment there are 114 sailing ships of 22,310 tons in course of 
construction. But, these figures must be modified in several 
respects in order to arrive at the increase of tonnage in the 
mercantile marine of Germany. Firstly, there must be 
deducted the eleven warships, which were completed last year, 
and also the eighteen warships which are still under con- 
struction. Secondly, there must be deducted river craft, 
small sailing vessels under 100 tons, tug-boats, lighters, ice- 
breakers, dredgers, &c. The turn-out of larger vessels, since 
and including 1900, is seen in the following table :— 

Tonnage. 
11,258 
5,813 
11,525 


Tonnage. 
213,894 
210,218 
161,833 


Stcamers. 
63. 
63 
55 


1900 .. 
1901 .. 
1902 .. 


Sailing ships. 
¢Jce ee ee ‘be 
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CHASSIS AND 4-CYLINDER ENGINE 


blocks. Ignition is effected by batteries kept charged | 


| by a small dynamo driven from the engine shaft. 








AMERICAN IRON AND STEEL 


PRODUCTION. 


THE output of pig iron in the United States last year, 
according to Mr. Swank, the secretary of the American Iron 
and Steel Association, was 17,821,307 tons, as compared with 
15,878,354 tons in 1901 and 13,789,242 tons in 1900. The 
gain on the one year is equal to 12°6 per cent. and on the 
two years to29 percent. The steadiness of increase over the 
three-year period is regarded as the most remarkable feature 
of the entire showing, more particularly when the numerous 
disadvantages and drawbacks, such as strikes and railway 
blockades of fuel supplies in 1902, are considered. Apropos of 
this large production, it may be recalled that in 1901 the 
States produced as much iron as Great Britain and Germany 
combined, while in 1£03 the combined production of these two 








In course of construction :— 


Steamers. Tonnage. 


Sailing ships. Tonnage. 
58 eee aeereers 


At end of 1900... 6,851 
3 ste « 56 230,748 ¢ 9,58 
< yy 1902 .. 50 71... 5. 16 7,958 
Of this total production there were built for foreign ship- 
owners eight large steamers of 20,811 tons in 1902, and twelve 
large steamers of 40,651 tons, including eight warships of 
23,238 tons. In 1902 one warship of 4759 tons was built for 
a foreign Power. Meanwhile the steamers built abroad to the 
order of German shipowners are as follows :— 
Steamers. Tonnage. 
Be re .. 99,888 
.. 105,122 
37,874 


1900 

1901 26 

1902 16 

Two steamers of a total tonnage of 3000 tons are now being 

built abroad for German owners. The decrease in the 

activity in German shipbuilding during 1902 was due to the 

fact that, owing to the general depression in trade throughout 

Germany, the steamship owners were compelled to rcduce 
their orders for new vessels. 
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“Tas Eucoxsan” 


4} tons 
tT Cc. 
13 6 
13 10 
14 4 


Capacity of coal bunker .. 
Weight in working order— 
On front wheels .. .. 
On middle wheels .. 
Va hind wheels 


Total 41 0 


92 tons 
44ft. 10jin. 
54ft. 10}in. 


Finally we may say that the consumption of Midland 
‘* Through and Through ’’ coal is about 33 1b. per mile, a 
very excellent performance. The engines reflect great credit 
on Mr. Wainwright. 


To‘al weight of engine and tender in working order 
Total wheel base of engine and tender. . 
Tutal distance ever buffers, engine and tender 








DOCKYARD NOTES. 


CAsEMATES are to be fitted to the upper deck guns of the 
St Georze, Edgar, Endymion, Crescent, Royal Arthur, 
Theseus, Grafton, and Hawke. All the old 6in. guns will be 
removed, and the new 6in. Mark VII. substituted. The 
weight of the new casemates will be approximately 110 tons, 
or subtracting for the old shields, say, 100 tons net. The 
Mark VIL. guns are rather heavier than the current pattern, 
running to something like 15 tons each, gun and mounting, 
but as they take a “‘ bare’’ charge instead of the old brass cart- 
ridge case, a great saving of weight will be effected here, and 
the net total increase of weight to the ships of a trifling 
nature. 


Tue St. George and her sisters are perhaps the best cruisers | 
we ever built, and though over ten years old no cruiser since 
built has been able to race them save on paper for more than 
a few minutes. Therefore they are well worth modernising ; 
while a virtue in them peculiarly felt just at present is that 
they have not got Belleville boilers. 


Tue Hermes,.whose breakdown some time ago led to her 
3ellevilles being used for scrap heap purposes and the like, has 
just emerged from Harland and Wollff’s Belfast Yard re-boilered 
with twenty Babcock and Wilcox generators. This type of 
boiler has so far done better than any water-tube boiler 
we have yet tried in large vessels, save the Mumford boiler. 


Tu Astreae is to be refitted by the London and Glasgow 
Company, and the Australia is to be taken in hand by some 
other private firm also. If the private firm secure business 
at this rate, the Royal dockyardsmen will soon be left with 
nothing to do, save sending up petitions of grievances. In 


| this department, however, they may be trusted to hold their 


own against all the private firms in the world. 


THE names of the new Italian battleships that we recently 
gave turn out to be mere report. The actual names are :— 
Neapoli for the new ship at Castellamare, and Roma for that 
at Spezia. The fifth ship is still in the projected stage, and 
no name has been selected definitely as yet. 


THE 16,000-ton Russian ships seem definitely decided upon. 
Four 12in., twelve 8in., and twenty 12-pounders is the pro- 
bable armament. A deal of the bulk is to be taken up in 
coal, and they are ‘‘to be able to steam from Kronstadt to 
Vladivostok without re-coaling.” Asthe coal consumption of 
Russian ships on trials averages out to something like 14 to 
2 tons per knot, and the distance from Kronstadt to 
Vladivostok is, roughly, about 12,000 miles, it follows that 
the coal capacity of the new battleships will have to be 
18,000 tons odd at least. As this exceeds the total displace- 
ment, the new ships ought to be interesting specimens of 
naval architecture. At reduced speed the consumption per 
knot would, of course be much less, but even with this limi- 
tation, the estimate of their range is extremely sanguine, not 
to say delusive. 


LaTELY two separate inventions, both depending on the 
gyroscope for their peculiarities, have been submitted to the 
Admiralty. The new invention is such that a torpedo fired 
on the broadside may be made to twist and go on ahead, or 
anywhere else. The inventions were declined with thanks, 
and the gunnery men breathe freely again! Torpedoes of 
this type may be very pretty, but somehow we fancy we 
should prefer to go into action in aship that did not carry 
them. A boomerang with 2001b. of gun-cotton in its head 
seems better when constructed to keep its tail strictly towards 
the firer. The gyroscope is an excellent instrument, but very 
little lack of care will render it erratic. The ‘‘ latest tor- 
pedo”’ is, so far, a trifle too suggestive of those early breech- 
loaders with which there was always some uncertainty as 
to which end they were going off. 








COLLIERY ENGINEERING IN SOUTH 
YORKSHIRE IN 1902. 


Last year has been an important period in connection with 


‘colliery engineering at most of the large undertakings in 


South Yorkshire. Large sums of money have been expended 
in mechanical appliances for facilitating the aJready vast 
output of coal. New engines, improved haulage plants, cages 
for simultaneous decking, tipping, screening, and sorting 


appliances have been put down in order to meet the altered 
times, Sochanged has the trade become, that appliances which 
twenty years ago were considered high-class are having to 
give way before the march of mechanical improvements. The 
burning question at the present time amongst colliery officials 
is what kind of machinery is most suitable and expeditious 
for the work, electricity or compressed air. During the past 
few years electricity has made wonderful strides, even in 
regard to colliery appliances, but in some instances there 
seems to be a lack of confidence on the part of those who are 
responsible for so many lives. Compressed air is an older 
agent for producing power, and some hold that it costs rather 
more than electricity, but it is held to be safer than electricity 
and more trustworthy. 

There have of late been some striking improvements in 
designs for machinery for more economically producing 
compressed air. During the past few years the development 
of the coalfield has been most marked, and its already large 
output is being materially extended by means of mechanical 
appliances. Most of the foundries and ironworks in the town 
of Barnsley are now laid out for executing large orders for 
colliery appliances with despatch—in fact, some of them 
have become specialists in certain classes of colliery work, as 
is evidenced that large orders have during the year been 
executed for collieries at Swansea, Newport (Mon.), and 
other distant firms, Messrs. Needham Bros. and Brown 
have during the year executed orders for large pulley wheels, 
in addition to other colliery appliances, have had orders on 
their books for new head gears and other classes of colliery 
work. They have during the year executed a large new plant, 
in which all the latest improvements are included, for the 
South Kirby Colliery Company, who was the first to sink in 
an extensive new virgin coalfield. The total weight of a new 
engine put down is about 125 tons. 

It may be mentioned that the engine beds are made of 
compound steel girders riveted together, being a decided 
departure from the general rule of making them of cast iron. 
Messrs. Qualter, Hall and Co., of the Railway Foundry, 
Barnsley, have done a large amount of work in colliery 
appliances, cages, fallers, cappells, &c. They are about to com- 
mence with the construction of a complete tipping, screening, 
and sorting arrangement at the Wath Main Colliery, where 
important work for developing the colliery is going on. The 
same firm have in hand similar appliances for Manvers Main 
Colliery, and a slack elevator, ing, and screening plant 
for the Primrose Main Colliery. During the year the firm 
has erected a screening and sorting plant at Glass Houghton 
Colliery to deal with close upon 3000 tons output a day. 
They have also erected a complete girder structure forming a 
pit hill, containing all the requisite tipping, screening, and 
sorting plant for dealing with 800 tons per day at the new 
Dearne Valley Colliery, Houghton, near Barnsley. Ex- 
tensive elevating and conveying plants have during the 
year been’ constructed at Barrow, Monkton, Rotherham 
Main, and Allerton collieries in Yorkshire, as well as at Staf- 
fordshire and Warwickshire pits. Large haulage plants have 
been completed, or are in hand, for Grimethorp, Aldwarke 
Main, Hickleton, Rotherham, Rother Vale, Sheffield Coal 
Company, Acton Hall, and other collieries. Other district 
firms have done a good deal of similar work, all having a 
tendency to increase the already large output. Some large 
orders will doubtless fall to local firms for appliances at the 
new Frickley colliery, which, when completed, will probably 
be the largest undertaking of its kindin Yorkshire. Already 
thousands of pounds have been spent in laying down 
engines and the necessary plant required for sinking pur- 
poses, which will in all probability take three years to 
accomplish. 








MARSHALL. 


TyNeEs1DE has lost one of its best-known engineers by the 
death of Mr. F. C. Marshall, who was for many years 
partner and manager of Hawthorn, Leslie and Co., of New- 
castle-on-Tyne. Mr. Marshall's engineering career com- 
menced in 1845, when he became an apprentice in the works 
of R. and W. Hawthorn. Subsequently he was appointed 
manager at Keyham Dockyard, and later took a similar 
position at the Jarrow engine works, becoming closely 
identified with the development of marine engineering on the 
Clyde. Some years ago he joined with Sir Benjamin Browne 
and others in the purchase of the works where he had served 
his time, and amalgamating it with the shipbuilding yard of 
Leslie and Co., at Hebburn, created the present firm known 
as Hawthorn, Leslie and Co. 

Mr. Marshall followed the branches of engineering to which 
he had devoted himself with close attention, he was a 
prominent member of the North East Coast Institute of 
Engineers and Shipbuilders, of which he was at one time 
president, and assisted in various ways in the development of 
engineering in Clydeside, He took a particular interest in the 
many young men who received their training under his 
management. It was a frequent saying with him that every 
man was valuable if you could only find the particular 
groove to which he was suited. He was unfailingly courteous 
and hospitable, with the traditional hospitality of the North. 
His loss will be felt greatly, not only on Tyneside but by his 
many friends in all parts of the world. Mr. Marshall was a 
member of the Institution of Civil Engineers and of the 
Institution of Mechanical Engineers. He was in his seventy- 
second year. 


MR. F. C. 








CATALOGUES. 


British THOMSON-HovsToN CoMPaNny, 
138, on small switches. 

GRAHAM Morvon and Co., Limited, Leeds.—Catalogue of con- 
veying, screening, and crushing plants. 

JOHNSON and PHILLIPs, Old Charlton, Kent. Price list of the 
‘arc ” lamp.—Many of the illustrations are produced cleverly in 
colours, 

Ropert W. BLackWELLand Co , Limited, 59, City-road, London. 
Catalogue No. 56, trolley line insulators.—The book contains par- 
ticulars of all overhead material made by this firm. 

Dean, SitH and Grace, Limited, Keighley. 1903 catalugue 
of machine tools. The contents include lathes, planing, shaping, 
and boring machines.—The book is neatly produced in two colours. 
This firm is making a speciality of high-speed lathes for the new 
tool steels, 

JOHN Storey and Uo., Sandon Engineering Works, Liverpool.— 
Pamphlet setting forth the advantages of ‘Taylor and Storey’s 
patent valve as applied to winches. A description of the con- 
struction of the valve or details of its action would have rendered 


Limited.— Pamphlet 





the pamphlet more useful. 
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ENGINEERS. 


Iris satisfactory to know that the important step the 
Institution of Mechanical a ge took in building for 
itself a London “ home as been amply justified 
by results. The annual report, which was read at the 
meeting on Friday evening, shows that not only is the 
Institution in a flourishing condition at the present time, 
but that it has made during the last two years, under 
Mr. Maw’s presidency, an astonishing addition to its 
number of members. This was shown graphically by 
a large wall diagram, the steadily augmenting increase 
in the number of members as a whole, and of students 
in particular, being well brought out. The report runs :— 
«The number in all classes on the roll of the Institution 
at the end of 1902 was 3894, as compared with 3490 at 
the end of the previous year, showing a net gain of 404, 
as against the gains of 238, 243, and 325 respectively 
during the years which have elapsed since the Institution 
took possession of its new house. During the year 565 
candidates were elected, of whom 43 were graduates now 
elected as associate members. Two elections became 
void, thus making 520 names added to the register. The 
total deductions have been 116, made up of 39 deceases 
during 1901, 52 resignations which took effect on 
January Ist, 1902, and 25 removals. The rapid increase 
of the number of members of all classes has thus been 
more than maintained, the increase of 30 per cent. during 
the three years 1899-1901, referred to in the last annual 
report, having been succeeded by a net increase of over 
11} per cent. during 1902.” 

It is satisfactory to know that the financial side is in 
an equally good position, there being a balance of nearly 
£300, besides a substantial increase in capital. The 
following passages, referring to some of the work that 
the Institution has before it, will be read with interest :— 

The completion of Sir William Roberts-Austen’s sixth report to 
the Alloys Research Committee has been delayed by the death 
of the reporter, but a large amount of his experimental work, 
dealing with the tempering of steel, and also with alloys of the 
industrial metals, is available, and is now being dealt with by 
the Committee. 

No further report will be made by the Gas Engine Research 
Conmittee until the large experimental engine has been put to 
work at the Birmingham University. 

Professor T. Hudson, Beare has been —— at the University 
of Edinburgh in perfecting the apparatus for testing the value of 
the steam jacket, 

Professor David 8. Capper has now concluded his experiments 
at King’s College — jacketed and: unjacketed steam cylinders, 
and a report upon bis comprehensive experiments is almost com- 
leted. Owing to the greatly regretted death of Mr, Bryan 
Jonkin, this Committee will have to elect a new chairman. 

The question of the standardisation of flanges has received the 
attention of the Council, and was dealt with at ‘the April meeting 
ina paper by Mr. R. B, Atkinson. A considerable number of 
members and others have since sent in contributions bearing on the 
best forms to be adopted as standards, 

After the formal adoption of the report, Mr. Maw 
retired from the chair in favour of Mr. Hartley Wick- 
steed, the new President. There were, of course, com- 
plamentary speeches and disclaimers of the usual kind. 

After these proceedings, a paper, entitled “‘Hydraulic 
Experiments on a Plunger Pump,” by Professor. John 
Goodman, of Leeds, was read. The pump used was 
presented to the college by Messrs. E, Green and Son, of 
Wakefield. It has a 4in. plunger with a stroke of 6in. 
The plunger is driven from a steam cylinder Tin. diameter, 
through a “kite” crosshead. Two lengths of suction 
pipe, respectively 63ft. and 36ft. were used. There was 
very little head, not more than 6in., and the pipe was 
horizontal. It was 2jin. bore. The delivery was 2in. 
diameter. Indicators were fitted to the cylinder and 
pump barrel and to the delivery and suction pipes, and a 
simple contrivance was arranged to show the fift of the 
delivery valve. 

The main object of the tests was to put the theory of 
slip in pumps ona sounder basis, and the author has 
succeeded in demonstrating that the momentum of the 
column of water set in motion by the stroke of the pump 
is sufficient to account for the delivery of a pump being 
considerable greater than the plunger displacemént. 
Under certain circumstances this particular pump 
delivered as much as 50 per cent. more than it apparently 
should deliver. In order to test this action up to its 
extreme limit the pump was tried, and worked satisfac- 
torily without any suction valve at all, the pressure 
necessary to reverse the flow being greater than the 
resistance of the delivery valve which hence opened. An 
interesting part of the inquiry was the study of the 
critical speed of the pump—i.e., the speed at which the 
plunger during its suction stroke tends to leave the 
water, and on the return strikes it heavily. It was found 
that at this point the slightest disturbance of conditions 
would cause the discharge coefficient to rise or fall 20 to 
30 per cent., the leap being much greater at low than at 
high delivery pressures, and greater with a long than 
with a short suction pipe. The reason of the sudden rise 
1s not, the author says, fully understood. The con- 
clusions at which Professor Goodman has arrived are as 
follows :— 

(1) That in a pump of this type without a vacuum vessel on the 
suction pipe, the quantity of water delivered depends on the 
speed of the pump, and on a ‘“‘coefficient of discharge” which 
depends on the action of the valves, and may under normal con- 
ditions of working be taken as about 0-94. This coeffictent must 
only be used when the delivery pressure yp is greater than 


0-000148 LR 2 4 
and the speed V less than 
(84 — he = hy) Ae 


54-5 
so (ea 
n 


when 
A = the radius of the crank in feet. 
L= ba length of connecting-rod in feet. 
pity R 
V = revolutions of the pump per minute, 





plunger in pounds; in this case the weight of a column of 
water of 1 square inch sectional area and whose length is 
equal to that of the suction-pipe, ¢ ¢., 0-434 1 = w L. 

P = the ‘‘inertia pressure” at the end of the stroke, 7.¢., the 
pressure required to accelerate and retard the column of 
water at the beginning and end of the stroke. 

Outside of these limitations the quantity pumped may vary any- 

where between 94 and 150 per cent. of the plunger displacement. 

(2) That the water-ram pressures in the suction pipes of pumps 
which are not supplied with air or vacuum vessels may be very 
serious indeed, and are very much greater than one would be led 
to expect by the usual theory. experience of others shows 
that such vessels should be placed close to the pump in a continuous 
line with the suction pipe and not on a branch at right angles to it. 

(3) That the serious banging one often hears in the suction pipes 
of pumps is due to the separation of the plunger from the water 
and their subsequent meeting. 

Discontinuity between the plunger of a fly-wheel pump and the 
liquid column may be avoided— 

(a) By using a vacuum vessel on the suction pipe close to the 
pump. 

(b) By having a suction pipe of greater diameter and thereby 
reducing the velocity of flow. 

c) By using a shorter suction pipe. 

d) Begawan the pump at a lower speed. ‘ 

(4) That uncontrolled suction and delivery valves of pumps of 
this type do not open and close in the simple manner they are 
supposed to do, except when the pump is runniog at low speeds 
and when delivering against a moderate head. These experiments 
appear to show that the velocity of water through such valves 
should be about 2ft. per second. 

The discussion was not spontaneous or well main- 
tained, and it took the subject little, if any, further than 
where the paper left it. The necessity of taking steps to 
ensure the presence of air in the air chamber or in the 
water, and the advantages of a large suction pipe, were 
impressed upon the meeting by Mr. Schénheyder, whilst 
Mr. Beaumont dwelt on the importance of having the 
vacuum vessel as close to the pump as possible, and 
Professor Dunkerley pointed out that the main value of 
the experiments was that they supplemented by practical 
demonstration the investigations of Weisbach. 

In the course of his remarks Mr. Schénheyder showed 
a valuable diagram of pump deliveries, and described an 
interesting device he had designed for a pump made by 
Fawcett, Preston and Co. some years ago to steady the 
flow. This we illustrate. The pumps were for the 
Nitrate Railway Company of South America. They 
had to draw water near the coast and deliver it 
27} miles away through a 4in. main. The vertical lift 
was 1600ft , which, including 600ft. more for pipe friction, 
gives 2200ft. head at the pump. The point is that a 
rotative engine was used for this work, and is believed 
to be the first that was suapoves to deal with such a 
pressure. The device, which took the place of the air 
























































REGULATOR FOR HYDRAULIC MAIN 


vessel, was attached close to the engine on the hydraulic 
main. The arrangement and the action will be under- 
stood from the section. Steam from the boiler at about 
60 lb. pressure entered the valve chest I, where its distri- 
bution was controlled by a valve worked by two collars, 
M and M'. The water in the main thrust the plunger 
C down, whilst the steam pressure below the piston F 
kept it up. The valve so regulated the admission that 
there was a practically constant pressure in the pipes. 
O was a small hole to allow of the escape of condensed 
steam. This regulator worked with complete success. 








Tue agricultural interests of Russia are about to make 
great endeavours to establish a trade in frozen beef between 
that country and this. Not only have steps been taken to 
improve the breeds of Russian cattle, but already M.de Witte 
has been approached with a view to gaining the assistance of the 
Government, who, it is even hoped, may go to the length of pro- 
viding suitable ships for the purpose. This would be a paternal 
action, before which the best efforts of Germany would be as 
nought. 








Tue conflict between the tramway companies and the 
Municipal Council of Paris, which was brought before the 
Chamber of Deputies in November last, has now taken a 
step towards solution, though whether the method by 
which this is being done will give entire satisfaction to 
the companies may perhaps be open to doubt. The 
primary cause of the inextricable muddle in which the 
tramway concerns find themselves is to be traced to the 
beginning of the vast speculation some years ago, when 


sO many companies sprang into existence for the sole. 


purpose of acquiring concessions, for which they were 
ready to subscribe to the most onerous conditions. They 
intended to reform the entire traffic arrangements of the 
city. The old methods of public conveyance, which had 
been at work for half a century with scarcely any change, 
were to give way toa system of cheap and rapid trans- 
port in which electricity was to play an important part. 
With the aid of electricity the tramways were to trans- 
port their hundreds of thousands in and out of Paris 
daily at uniform fares of twenty and fifteen centimes, 
according to class, outside the city. Unfortunately, the 
tramway companies had miscalculated their powers; they 
had not taken sufficient account of the difficulties they 
would have to contend against. Electrical traction, apart 
from the trolley, which could not be allowed inside the 
city, was then in an experimental stage, and the com- 
panies laid down tracks on systems that had scarcely 
been tried on a practical scale. The alterations and 
repairs, the pulling up and putting down, and the chang- 
ing from one system to another, was a ruinously expensive 
undertaking; and as the receipts did not grow in a like 
proportion, the companies swallowed up the whole of 
their capital, with the result that within a period of less 
than two years the inevitable smash occurred. The 
situation was saved by English capital, which enabled 
the Compagnie Generale de Traction, which controlled 
most of the concerns, to tide over the difficulty, and it 
was the important part played by English capital in the 
affairs of the tramway concerns that was partly respon- 
sible for the hostility displayed by the Chamber of Depu- 
ties towards these companies. Since then matters 
have been going from bad to worse. One company 
stopped working its lines at the%end of 1901; another 
is losing heavily; and the Est Parisien has been 
glad of an opportunity to abandon the Diatto sur- 
face contact system because it ‘proved much more 
costly than had been anticipated, and was the cause of 
fatal accidents to any number of horses. The company 
was perpetually worried by the Municipal Council on 
account of the danger of the surface contacts in such a 
busy street as the Rue du Quatre Septembre, and it was 
fortunately saved from further trouble by being allowed 
wansser to fix up overhead wires pending the works 
for the construction of the Metropolitan Railway. It. is 
understood that when these are completed the company 
will employ the slot system. All the concerns have been 
agitating for the trolley inside Paris. It has got as far as 
the Place de la République, where the overhead wire has 
replaced the old Claret-Vuilleumier system of surface 
contact that has now been definitely abandoned, and 
thocgh a temporary installation has now reached the 
Opéra, it will be superseded by the slot as soon as the 
Metropolitan works are terminated. 

During the debate in the Chamber of Deputies, when 
the tramway companies came in for very severe treat- 
ment, the Minister of Public Works took his stand from 
the point of view of the public. The companies claim 
principally an extension of the period of corcession and 
a revision of the contract clauses, enabling them to 
increase their revenue by raising the fares. The Minister 
expressed himself as opposed to anything of the kind, as 
they signed the contracts with their eyes open, and knew 
the consequences of their non-fulfilment. On the other 
hand, as the majority of the concerns were on their last 
legs, the Minister found himself obliged to do something 
for their relief. He has, consequently, been considering 
the proposals presented by them, and has just come to a 
decision with respect to one of the companies—the Com- 
pagnie Electrique des Tramways de la Rive Gauche de 
Paris. This concern holds three concessions comprising 
a line from Boulogne to Vincennes, from Montreuil-sous- 
Bois to Boulogne, and from Arcueil-Cachan to the 
Luxemburg in Paris. The first line resulted in such 
heavy loss that the company was obliged to suspend 
the service, and the ruinous character of the enter- 
prise prevented the concern from constructing the 
Arcueil-Luxemburg line, so that the Government has the 
power to nullify the concession if necessary. Among the 
claims presented by the company is one for extending 
the tramway from the Luxemburg to the Hotel de Ville, 
but this has been rejected by the Minister. As regards 
the Montreuil-Boulogne line, which is the only one 
worked by the company, it attributes the financial losses 
to the length of the system—20 kiloms.—on which the 
company is only authorised to impose uniform fares of 
twenty and fifteen centimes, according to class. It 
wanted to divide the line into seven sections, on each 
of which the fare would be fifteen and ten centimes, 
but the Government will only consent to the creation of 
three sections inside Paris, with twenty and fifteen 
centimes for each section,and an additional five centimes 
for each other section, so that the entire first-class fare 
inside Paris will be thirty centimes. This arrangement is 
to remain in force for six months. The Goyernment has 
not accepted the proposals of the General Council of the 
Seine to compel the company to restme the service on 
the Boulogne- Vincennes line, or authorise the extension 
of the Luxemburg line to the Hotel de Ville, as these are 
matters which come under the head of general reforms, 
and will be dealt with in the measures to be taken shortly 


by the Minister for putting the tramway enterprises on 


something like a workable basis, 
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VIADUCT OVER THE VIAUR. 















Viaur, has been quite recently opened for traffic. 






hitherto received many applications in practice. 







Tus remarkable structure, which carries the railway from 
Carmaux to Rodez, in the south of France, over the river | 
The type 
to which ‘it belongs, although not new in principle, has not 


| 
| to measure. 


| first project for the Viaur viaduct was got- out. 
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over the Rio Grande in Texas. The system is known as that 






isan example of-it, upon a scale of magnitude which will 
not be readily surpassed. 
ture is giver on page 217, and its principal dimensions are as 
follows :—Central span, 726ft.; side spans each 313ft., 
which include the independent trussed girders connect- 
ing the ends of the semi-arches with the masonry of the 
approaches, as seen in the engraving. The height of the 













pendent of any supports at the opposite banks. There are 
really no abutments in the usual sense of the term. The 
total length over all is 1515ft. At the crown of the central 
span, and over the piers, articulations are introduced, The 
lower booms, which are built up of solid steel plates, are 
inclined towards each other, so that the width of the frame- 











which is increased at the springings to 110ft., as seen in Fig. 2. 
Both semi-arches are braced together by horizontal and 












The trussing of the arched ribs is of a simple Pratt 
type, involving no counterbracing nor redundant. members. 
Both struts and ties are built up open web sections, 
and braced together in pairs across the whole width of the 
arches. 

The erection of the greater part of one of the ribs 
of the side spans is shown in Fig. 1. If the curve of 
the lower boom be carried on until it meets the next 
tier of the scaffolding, that point will be the junction of 
it and the connecting-end girder fitting into the recess 
in the masonry. The great span, and also the great 
height above the valley of the main arch, precluded the possi- 
bility of using staging, or any temporary false works for its 
erection. It wastherefore built up on the overhang principle, | 
the operation demanding the utmost care, and a considerable | 
amount of skill on the part of the fitters and other skilled | 
hands. Bit by bit, each member, or part of a member, had | 
to be solidly attached to its predecessors in the exact position 
it was to occupy in the.completed structure before another | 
bar or plate could be added to it. Necessarily the process | 
was slow and laborious, for it must be kept in view that, as | 
the whole framework is elastic, its actual form would be | 
liable to alter with the addition of every new piece, and also | 
with the different positions occupied by the portable engines 
and machinery used for the hoisting, fixing, and transport of 
materials and the component parts of the ribs. — Slight 
though the resulting deformations might be, they had to be 
taken account of, the calculations being based on the assump- 
tion that the arches were composed altogether of hinged or 
pivoted members. 

The calculation can be made very correctly, under the sup- 
position that the system is constituted by articulated bars, 
by applying the principle of virtual work; but it must be 
repeated for each of the points whose position it may be 
desired to ascertain, so that the application is tedious and 
complicated. Actually, the method adopted: consisted. in 
setting out the work, which gives for every variation of load 
the complete form of the whole system. In fact, within 
certain limits compatible with the form of the system, the 
deformations are proportional to the loads applied: If there- 
fore it be supposed that the loads are 7 times greater than | 
the actual loads, and if the work be set out full size with the 
lengths of the bars increased, or diminished, in the propor- | 
tion of » times the increments or diminutions caused by the 
strains, the resulting diagram will represent the system 
times more deformed, i.¢., in. which the displacements are 
n times greater than in reality. It is, however. far simpler 




















































to make this diagram to the scale of . in which case the 
n 








displacements will be reduced in proportion ; and the diagram 





Troitzky over the Neva at St. Petersburg, and another bridge | 
of equilibrated, or balanced arches, and the Viaur Viaduct | 


An elevation of the whole struc- | 


work at the crown between the two curved ribs is 20ft., | 


Fiz. i—V.AUR VIADUCT—ERECTION OF SIDE SPAN 


where it will occur. This mathod, which is, in fact, only the 
graphic application of the virtual work principle, was also 
employed during the erection of the Viaur viaduct ; and it 
permitted an exact appreciation of the slightest divergence 
from truth in the position of the parts. Accordingly this 
viaduct was keyed up with remarkable exactitude, since the 
| differenca between the intended and the actual height at the 
| crown of the arch is not appreciable, from 1 mm. to 2 mm. 
| —say, ,in.—only. 

| The building up of the central span is represented in Fig. 2, 


ribs at the piers is 187ft. and at the crown 10ft. At the same | and all that remains to be done is to finish up the abutting 
time, under existing conditions, the bridge is altogether inde- | ends of the semi-arched cantilevers and their common articu- | 


| lation. One of the principal advantages possessed by this 
| system—known as the Wagerbalken—is that it dispenses 

with scaffolding. The side ribs have a span of 227ft., so 
| that each half of the bridge, 363 + 227 = 590ft. in length 
| represents a kind of balance beam, whose tendency is to 


will show the real displacements, which it will be sufficient 
This method was employed in the drawing- 
| office of the Société des Batignolles so early as. 1886, when the 
Its great 
advantage is that all the displacements, and consequently 
all the vertical and horizontal deflections, are at once indicated 
| without trial or difficulty, so that there is no necessity, when 
Among the | seeking the greatest deflection caused by the loads, to make 
few ave the Mirabeau Bridge across the Seine at Paris, the | an hypothesis, or a trial diagram, for determining the point 
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all measured on specimens Sin. in length. For t : 
stress in tons per square inch, the oe were oa eae 
iron 23, rivet steel 27, rivet iron 26. The maximum worki “ 
stresses allowed varied according to the particular parts of 
the structure to which they applied. In tons per square inch 
they were for steel and iron in the main girders, 7 and 5 
respectively. In the cross girders, longitudinals and rail 
bearers, the figures were for the same materials, 5 and 
3, and in the lattice bars and members subjected ti 
alternate stresses 3, 5, and 2 tons. The wind reales 
is taken at 35 and 55 tons per square foot accordingly as shes 
is atrain on the bridge or not. The dead load per foot 7: 
amounts to 2°6 tons. There is only a single track on the 
viaduct, and the platform or floor is composed of rolled 
sleepers of the Zoiés section, placed underneath the uppe 
chord of the ribs. The whole structure contains 3000 “eg of 
mild bridge steel, 550 tons of wrought iron, 43 tons of cast 
steel, and 36 tons of cast iron. 

Test trains were run over the bridge at different Speeds 
They were made up of a couple of eight-wheeled locomotives. 
with axle loads of 14 tons, and were 29ft. in length. Their 
tenders were four-wheeled, with axle loads of 12 tons weight 
and 22ft. long, followed by a train of wagons averaging 
one ton per lineal foot. The lower chords of the ribs p 
polygonal in shape, each side corresponding to a panel's 
length of the N-shaped open-webbed truss. Viewed solely ag 
an example of the balanced system, the Viaur Viaduct is 
without a rival, and a magnificent engineering work 
Regarding the. céntral. span as an ordinary steel arch, it ig 
surpassed by the bridge.erected in 1898 over the Niagara Falls 
The latter structure consists of a pair of open-web ribs, with 
simple vertical and diagonal bracing and concentric chords 
It has a span of 844ft., and a height of 188f:. over water 
level, and is continuous at the crown, but pivoted at the 
springings. While admitting that the Viaur design isadmirably 
adapted for the site represented in the photographs, which 
is that of a broad, deep valley, it would not be equally suit- 
able for others of a more usual character, especially if 
eathetic considerations were permitted to have their due 
value. The design for the bridge was prepared, and the con- 
struction carried out by the Socié*é de Construction des 

| Batignolles. The bridge was opened for traffic on the 18th 
of December, 1902. 








Worktnc MupeEts or ENGINE VaLvE GEARS. — We have 
reseived from Mr. W. H. Bedford, of Wigan, a couple of flat 
cardboard models of valve gears. They represent an ordinary 
D valve and a Meyer gear. On a piece of stout card about lbin, 
long is mounted near one end a cirdbvard dise capable of rotation. 
On it the crank web is drawn, and at a suitable angle of advance a 
long ry de represent the rod is carried back to a valve, which is 
moved backward and forwards as the disc is revolved. The valve 
and the cylinder ports are thown, of course, in section, so that 
the action of the valve in distributing steam may be very readily 
exp'ained. The Meyer gear has two discs and two rods, one at 
each side of the ca Both models—we understand that several 
others are published—are stoutly constructed, and should prove 
very valuable for educational purposes. We think it might be 
possible, certainly in the simple gear, to arrange so that the angle 
of advance might be varied. A useful explanatory booklet accom- 
panies each model. 


TELEPHONING BetTweeN Two Movinc Txatns.—On Sunday, 
February 15:h, advantage was taken of the line being free from 
traffic between Chatean du-Loir and Chiteau-la-Vallitre to test a 
system devised by M. Contant of telephoning between two 
moving trains. he system by which the inventor hopes to 
prevent accidents, due to mistakes or negligence through trains 
coming into collision on a single line, uals an electric circuit 
formed by the rail and a conductiog rail insulated from earth, 
arranged along the permanent way, and dynamos driven from th: 
axles of the guard’s vaa connected with telephone instruments. 
Movable contac‘s may be let down from the van to“the insul ited 





vertical members to resist wind pressure and local vibration. | 











Fig. 2—VIAUR VIADUCT—BUILDING UP CENTRAL SPAN 


incline towards the middle of the central span, where it is 
connected by means of a pivot with the other half. 

The materials used in the metallic portions of. the design 
were open-hearth: mild steel, wrought iron and cast steel. 
Both the ordinary steel and iron, as well:as- those used for 
rivets, were tested for tensile strength along the grain. The | 
elongation allowed was, per cent. for the different materials, 


as follows :—Steel 22, iron 8, rivet steel 28, and rivet iron 16 ; 


conductor. It is said that when two trains are runving on the 
same section of a line, and their contacts are brought down on to 
the insulated conductor, bells will be rung in the vans, and the 
guards of the two trains van communicate and arrange measures 
for preventing a collision, It is further claimed that similar com- 
munication may be set up between a station and a running train, 
and that an obstruction on the line may be announced to the 
guard of a train by accidental or intended contact between the 
rail and the insulated wire, 
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RAILWAY MATTERS. 


In England there are as yet only 1187 miles of tram- 
ways open, as against more than 20,000 miles in America, 8000 
kiloms. in France, and 1820 kiloms. in Belgium. 


CALCULATING eight cars per train and a maximum of 
eighty passengers per car, it appears that the maximum hourly 
carrying capacity of the Long Island City tunnel in one direc- 
tion is 38,400 passengers, and the New Jersey tunnel 19,200 
passengers, 


Tre Great Eastern Railway Company transports 
daily 22,000 working men—many of them 21} miles to Enfield 
and back—for twopence. Another remarkable feature of the 
pres ge traffic on this line is that it brings into the city of 

ndon every day 87,000 passengers, and takes away 93,000. 


A NEW source of danger in train accidents was made 
evident in the Tucson collision, on January 28th, on the Southern 
Pavific. Both locomotives burned fuel oil, and the force of the 
collision broke open the oil tanks and the oil was set on fire, 
<< the whole wreck almost immediately into a mass of 
flame. 


A synpicaTe of railroads having termini at Buffalo— 
comprising the New York Central, the Erie, the Lackawanna, the 
Lehigh Valley, and the Pennsylvania—has acquired the Northern 
Steamship Company’s fleet of freight boats, together with the 
Great Northern elevator and goods warehouses, on the Blackwell 
Canal, at that place. 


At Pittsburg both branches of Councils have passed the 
ordinance granting the Wabash Railroad right of way into that 
city. Work on the steel bridge to cross the Monongahela River, 
the piers of which were finished some time since, will be started at 
once. The entrance of the road into Pittsburg will relieve, to some 
extent at least, the congested condition which has existed in that 
city for some months. 


Tue London and North-Western Company proposes 
this spring to begin the work of re-modelling London-road Station, 
Manchester. A new goods yard is to be provided, and more lines 
are to be laid for the entrance and departure of trains. The com- 
pany proposes to add at least another double set of rails, and this 
will allow two London and North-Western trains simultaneously to 
run in and out of the station. 


AccorDING to the report of the directors of the London 
and North-Western Railway for the half year ending December 31st 
last, 45,777,334 passengers were carried, as compared with 
45,822,290 during the same period of the year 1901. These figures 
show a decrease of 44,956. Merchandise and minerals carried 
showed an increase of 1,336,929 tons, but there was a decrease of 
179,502 mineral and goods train miles. 


Tue enlargement of Victoria Station} Manchester, is 
gradually nearing completion. A great part of the new platforms 
has been built, the lines which run from the east into the new 
portion of the station have been laid, and the iron roofing is nearly 
finished. When the extension has been finished the Lancashire 
and Yorkshire Railway Company will have provided an excellent 
= of arrival and departure for the local traffic which runs north 
and east. 


A HOLLOW axle for railway coaches is being made in 
America, For the purpose of fully determining the value of this 
innovation the axles are being fitted to one of the pressed steel 
cars of the latest design, which after six months of service will be 
examined and compared with another car fitted with the solid 
axle, which has been in the same service. The advantages 
claimed for the hollow axle are less weight, lower cost, and greater 
length of service. 


Tue Board of Trade have recently confirmed the 
following light railway orders:—(1) Poole and District Light Rail- 
way (Extension) Order, 1903, authorising the construction of a 
light railway in the municipal borough of Poole and the urban 
district of Branksome, in the county of Dorset ; (2) Walthamstow 
and District Light Railway Order, 1903, authorising the construc- 
tion of light railways in the county of Essex, in the urban districts 
of Walthamstow, Leyton, and Chingford. 


Tue Netherlands Tramways Corporation has recently 
been organised, under the laws of the State of Connecticut, to 
purchase, build, and operate electric lines in Holland and else- 
where. The company has purchased all the street railroads in the 
city of Haarlem, consisting of parthorse and partelectric lines, 
and will equip the former with electricity. It has also purchased 
a road running from Haarlem 54 miles to Zandwort. It is also 
about to construct a double-track line from the centre of the city 
of Amsterdam to Haarlem, a distance of 10 miles. The speed of 
the cars will be about 22 miles an hour. 


A PARLIAMENTARY return issued recently shows that at 
the middle of last year the total length of tramways open for 
pablic traffic in the United Kingdom was 1484 miles, of which 1187 
were in England and Wales. The total capital expended on these 
tramways was £31,562,267, and the net receipts were £1,861,418. 
Of the total capital expenditure, £18,910,467 was spent on 118 
tramway undertakings belonging to local authorities, and 
£12,651,800 on 115 tramways belonging to other bodies or com- 
panies. The total number of passengers carried was 1,394,452,983, 
of whom 1,082,192,712 were in England and Wales. 


Tue South-Western and Isle of Wight Junction Rail- 
way Company, which was incorporated in 1901 with powers to 
construct a railway under the Solent connecting the London and 
South-Western Railway system with the Isle of Wight Railways, 
has deposited the estimates required by Parliament of the works 
proposed to be constructed under their Bill of the present session. 
These works comprise the construction of about half a mile of railway 
at Milford, commencing by a junction with their authorised rail- 
way and terminating on the foreshore, from which it is proposed 
to construct a pier about 1470 yards in length. The total cost of 
these works is estimated at £209,191, of which the railway will 
cost £8526, and the pier £200,665. 


THE committee appointed by the Birmingham City 
Council to consider and report what course of action should be 
adopted with regard to the city tramways have resolved to recom- 
mend acceptance of an offer received from the British Electric 
Traction Company for the leasing of existing lines and proposed 
new lines, A short time ago the policy of municipalising the 
trams met with great favour in the city council, but this attitude 
was considerably modified in face of the strenuous opposition 
which was offered to the policy when embodied in the Omnibus 
Bill of the Birmingham Corporation. The whole of the existing 
lines and projected new lines in various directions are to be 
electrified without delay if the city council accept the committee’s 
recommendation. 


For the past six months the railway companies had 
the benefit of the lower contracts for coal secured last year. On 
twenty-one of the leading English lines, with a decrease of 391,000 
in the train miles run, coal cost £234,000 less than in the corre- 
sponding 1901 period. The result of the steady and careful 
watching and controlling of the loading of wagons on the London 
and North-Western Railway has been an increase during the last 
seven years of 43 per cent. in the average weight per truck of the 
ordinary goods loaded by the company’s servants. This improve- 
ment in the loading of wagons and goods trains has resulted in a 
further decrease in the goods train miles in the past six months, 
With 179,000 fewer train miles the company had an increased 
connage of 1,336,929, or over 6 per cent, 


three minutes, 





NOTES AND MEMORANDA. 


Tue produce of the coral fishery in Italy in 1901 was 
valued at £97,560. 


THE mining industry in 1901 employed 65,407 miners 
in some 1100 mines, the value of the produce of which amounted 
to £3,380,000, the highest value yet reached. Seven hundred of 
the mines produce sulphur, which have an output valued at 
£1,760,000 

Accorp1nG to the monthly shipbuilding returns of the 
United States Commissioner of Navigation 53 vessels, of 3234 tons 
gross, were built in the United States last month, of which only 
five, of 588 tons, were steamers. In January last year 74 vessels, 
of 22,796 tons gross, were built in America. 


Tue Italian Chamber has passed the Bill for the con- 
struction of an extra powerful radio-telegraphic station on the 
Marconi system for the purpose of communicating with a similar 
station ina South American Republic and with the stations already 
existing, and any others that may come into existence. 


THE value of the mineral products of New South Wales 
during last year is estimated at £5,633,645, being a net 
decrease of £372,991, as compared with 1901. The number of 
men employed in mines during 1902 was 33,695, as against 36,615 
during the previous year. Owing to the drought many of the 
mines were idle during half the year. 


Tue steam turbine has lately been used in the reversed 
direction for compressing air, an ordinary steam turbine being 
coupled direct to the air turbine. This air turbine is very similar 
to the steam turbine, and consists, as usual, of alternate rows of 
moving blades and guide blades, and is driven at a high speed, 
each row of blades increasing the pressure, and giving a steady 
blast. 


Deratts of the cost of working motor omnibuses are 
not easily attainable, but the Stirling Company recently published 
statistics of 10,000 miles’ running of a 12 horse-power brake for 
fourteen passengers. Fuel, lubrication, repairs, and general up- 
keep cost just under 14d. per mile, and the wages of the driver, 
conductor, and cleaner slightly over that sum. Thus the total 
running expenses were a little in excess of 3d. per mile, A horse 
omnibus costs about 7d. per mile. 


THE production of Bessemer and low-phosphorus pig 
iron in the United States during 1902 was 10,393,168 tons, against 
9,596,793 tons in 1901. Of basic pig iron, 2,038,590 tons were 
made, against 1,448,850 tons in 1901. The output of charcoal pig 
iron was 378,504 tons, against 360,147 tons in 1901. The produc- 
tion of mixed charcoal and coke pig iron was 11,665 tons, against 
23,294 tons in 1901. Of spiegeleisen and ferro-manganese, there 
were made 212,981 tons, against 291,461 tens in 1901. 


At a recent meeting of the Paris Academy of Sciences, 
a paper on ‘‘ Temporary and Permanent Changes in Nickel Steels” 
was read by M.Ch. E.Guillaume. The permanent changes undergone 
bya bar of nickel steel have been observed over a period of six years, 
and amounted to about 124. The amount of this change is too 
great for the alloy to be safely used for the construction of length 
standards of the first order, but serviceable secondary standards 
may be made, provided that comparisons with a primary standard 
are made at intervals. 


Two ranges of hills situated in the Carpathian Moun- 
tains of Hungary, about 20 kiloms. from one another, are said to 
contain pure magnesite. The first range comprises the deposits of 
Burda and Ratko. The mineral occurs in considerable thickness, 
sometimes reaching 80 m. and over. The second range is situated 
at Jolsva. The product of the first range is treated at the works 
of Mynstya, where there are twelve ovens for calcining the mag- 
nesite, while the product of the Jolsva mines is calcined at Kobanya, 
a suburb of Buda-Pesth. 


Tue exports of petroleum from the United States 
during 1902 reached a total of 1,046,678,000 gallons, which includes 
all the products, this showing a decrease from the exports during 
1901 of 18,351,000 gallons. The exports of crude oil during the past 
year reached a total of 144,065,000 gallons, showing an increase of 
17,140,000 gallons, Illuminating oil showsa falling off of 51,464,000 
gallons, the total for the year amounting to 765,911,000 gallons. 
The exports of naphthas last year amounted to 18,530,000 gallons, 
and showed a decrease of 2,185,000 gallons, 


Tue total addition of steam tonnage to the Register of 
the United Kingdom during the year has been 1,192,389 tons 
gross; and of sailing tonnage 57,120 tons gross; or, in all, 
1,249,509 tons gross. About 92-5 per cent. of the tonnage added 
to the Register consists of new vessels, practically all built in the 
United Kingdom. The largest items among the other additions 
to the Register are those of vessels transferred from foreign 
countries and from British Colonies to the United Kingdom. 
These together amount to 85,090 tons, or about 6-8 per cent. of the 
total. 


An expanded metal and concrete slab Tin. thick, and 
having an unsupported area of 15ft. by 15ft., was recently tested to 
destruction for the New Expanded Metal pe od by a committee 
of experts, and gave way under a total load of 56 tons 11 cwt., the 
fractures radiating from the centre to the angles of the square. 
The breaking load works out at about 5 cwt. per foot super, and 
allowing a factor of safety of 4, = a safe working load of 
1} ewt. per superficial foot. The slab contained a tension bond of 
one layer of No. 10 3in. mesh, fin. by jin. (bare) strands expanded 
steel, laid horizontally, at a level sufficient to provide cover, near 
its underside. 


Tae results of experiments carried out by Mr. E. S. 
Sperry, of Bridgeport, Conn., to ascertain the effect of tellurium 
on brass, show that the amount of tellurium usually contained in 
refined copper does not appreciably affect the rolliag properties of 
high brass, If, however, the copper contains over 0-10 per cent. 
—giving about 0-06 per cent. in the brass—the metal manifests a 
tendency to crack in the rolling. The hot working qualities of 
high brass, paradoxical as it may seem, do not appear to be much 
affected by the presence of tellurium—a marked contrast to that 
of copper, in which the presence of a few thousandths of one per 
cent. renders the metal appreciably red-short. 


One of the most important centres of the sponge 
industry is said to be within the United Statesat Key West. In the 
waters tributary to this port the ‘‘ sheep’s wool,” which outranks 
all others as a — utility sponge, attains a perfection of form 
and texture unknown elsewhere. Here, too, are to be found an 
number of — trained esd see” oe — boyhood wit. 
whom to man the sponging fleet. ough the American sponge 
industry is only about sixty years old, it already claims to lead the 
world in the volume of its business, the equipment of its vessels 
and the intelligence with which it is conducted. It is an excellent 
stock-in-trade to have a good opinion of oneself. 


TE report by Admiral Dewey on the gunnery of the 
American navy calls special attention to the fact that the 
Alabama, out of 55 shots, scored only 15 hits; the Kearsarge 13 
out of 49, and the Massachusetts only three out of 50. The 
target measured 50ft. by 16ft. The average distance at which 
firing took place was 1 yards, Admiral Dewey lays special 
stress upon the number of primers that misfired, there being 48 
misfires in 152 shots. The Kearsarge took six minutes to fire three 
shots from an 8in. gun, and another vessel fired four shots in 
The report proceeds: ‘‘ The results of the prac- 
tices. prove that we have much to accomplish in straight, rapid 
firing.” 





—— 


MISCELLANEA. 


Tur battleship King Edward VII., now in course of 
construction at Devonport, is to be launched on or about July 


“ 


Ir has been arranged to launch Shamrock III. from 
Denny’s Yard, Dumbarton, on St. Patrick’s Day, March 17th 
instead of in the first week in April, as originally intended. : 


Tue Brighton Town Council have decided to purchase 
a motor steam fire escape at a cost of £950 for the better protec. 
tion of the Brighton Workhouse and the Warren Farm Schools in 
case of fire. 


Reuter reports that it has been decided to create 
Chair of Commercial Science, with a special faculty, in the Univer. 
sity of Zurich, which is the first on the Continent to establish 
such a chair, : 


WE regret to announce the death on the 28rd inst. of 
Mr. John Craven, a member of the firm of Bradley and Craven 
Limited, makers of brick and tile machinery, of Wakefield. Mr. 
Craven was in his seventy-third year. , 


Tue Cedric appears to be a highly comfortable boat. On 
her maiden voyage the surgeon reports that nota single passenger 
was seasick, A wine glass, brimming full, was placed on the edge of 
a sideboard and left undisturbed throughout the voyage, but not a 
drop was spilled, nor did the glass move. 


WE note that Mr. Henry G. Prout has retired from the 
editorship of our American contemporary, the Railroad (i -ctte 
Mr. Prout has filled this post for sixteen years, and retires with the 
cordial good wishes of those who have become acquainted with 
him either personally or through the medium of this paper's 
columns, 


DurtinG the year 1901 the foreign trade of Chili reached 
the total of, say, £23,335,930, which shows an improvement over 
the year 1900 equal to 7-22 per cent. The increase in the Hritish 
imports is very noticeable. ‘The increase in the imports from the 
United Kingdom was £577,980. The total increase for the British 
Empire is £479,020. 


Tae United States Naval Appropriation Bill has 
passed the House of Representatives. The Bill includes provision 
for three additional battleships, one cruiser, and three training 
ships, besides doubling the number of cadets at Annapolis, and 
authorising the enlistment of 3000 more men for the navy and 550 
men for the Marine Corps, 


A Frencu presidential decree reserves to the Depart- 
ment of Posts and =oenaie the sole right of establishing and 
working wireless telegraph stations, with the exception of the 
public services for official business, and individuals for private 
messages, on certain conditions, and by authorisation of the Minister 
for Commerce and Industry. 


Tue Minister of Marine in France has censured the 
responsible officials and the chief engineer of the cruiser Catinat, 
now disarming at L’Orient, whose bunkers were found to be 22] 
tons short of their proper complement of 705 tons. The first 
assistant engineer has been sent to prison for six months and the 
engineer will be subjected to disciplinary treatment. 


Last week an alarming accident occurred at Flaldau 
Colliery, Pontycymmer. A 40-ton fly-wheel burst, the pieces 
demolishing the fan-house, and scattering in all directions. One 
portion, weighing 5 cwt., was hurled against a bakehouse 300ft, 
away, pounding a large portion of the building to pieces, while 
another portion came in contact with the coke-house pulleys, and 
knocked them clean away. Three men working near had miraculous 
escapes, 

It is anticipated, writes a St. Petersburg correspondent 
of the Standard, that Germany will very considerably increase the 
present duty existing on ney exported from Russia, and, in con- 
sequence, Russia will, without doubt, more than double the exist- 
ing duty tariff on manufactured goods of all kinds exported from 
Germany to Russia in immense quantities. There are rumours 
that this change may come into operation from July Ist next, or, 
very latest, January Ist, 1904, 


Eacu of the five quarto volumes of M. Picard’s report on 
the Paris Exhibition of 1900, which, the Jouwrval says, are on the point 
of appearing, contains 600 pages, while there are from 200 to 300 
views reproduced by photo-typography. The 2500 copies of the 
work are to be presented to the French councils general, the foreign 
commissioners, certain notabilities, and pablic libraries ; and those 
for Sovereigns or heads of States are to be specially bound, with 
their arms or those of their countries, 


An Order in Council was passed on January 29th by 
the Ontario Government, ayy a franchise for the development 
of power at Niagara Falls to a Toronto syndicate, says a corre- 
spondent of the Times. Toronto is about 83 miles from Niagara by 
the overland route, and it is proposed to bring the power by a 
cable by this route. An alternative proposal was to take a short 
cut across Lake Ontario, but objections were raised to this—first, 
that the company would by so doing be debarred from selling 
power to places = is the line ; and, secondly, that the leakage in 
a submarine cable is far greater than in one carried overland. 


A Buvs-Book was published on Saturday, containing 
the ‘Report on Proposed Eastern Harbour and Docks” at 
Gibraltar, drawn up by Captain T. H. Tizard and Mr. William 
Shield. Their estimate of the cost, ‘‘ after making due allowance 
for contingencies,” is £6,500,000, and the time they allow for com- 

letion is ten years. The work would consist of a main or outer 
ene entarteg 11,000ft. in length, with a spur 300ft. long projecting 
from it on its landward side at a point 1000ft. from its southern 
termination, a southern backwater 1800ft. in length, a graving 
dock, and dependent quays, storehouses, &c. The works would 
stretch from above Catalan Bay to almost opposite Governor's 
Cottage below Windmill Hill. 


Some amusing things appear from time to time in the 
columns of the daily newspapers on engineering matters, but the 
London correspondent of the Manchester Guardian the other day 
gave vent to some remarkable views on the subject of water-tube 
versus cylindrical boilers. Alluding to the breakdown of the 
Hyacinth in the recent race with the Minerva, the writer op: - 
‘Indirectly, of course, the Belleville boilers were responsible for 
overheating in any part of the machinery, but that in itself is not 
an argument for abandoning Belleville boilers, but for making 
your machinery match your boilers ; in other words, for making it 
capable of resisting the driving power of such boilers, That the 
driving power of a Belleville is greater than that of a cylindrical 
boiler is, of course, not disputed.” 


Tue Odessa correspondent of the Standard writes that 
it is semi-officially announced that the Ministry of Marine has just 
completed a sch for the rapid increase of the Russian navy in 
first-class battleships and cruisers. All the resources and 
appliances of the Baltic yards will be requisitioned for the 
execution of the orders to be immediately placed in them. The 
ministerial project provides for the construction of five line-of- 
battle ships of an average displacement of 16,000 tons, and three 
first-class cruisers, the tonnage of which is not as yet stated. Hach 
battleship is to carry four 12in. and twelve 8in. guns, besides an 
elaborate and heavy equipment of quick-firing ordnance. — The 
new vessels will exceed in weight and armament the existing 
battleships and cruisers in the Imperial navy. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F, A. Brocknaus, 7, Kumpfyasse, Vienna I, 
CHINA.—K&LLY AND Watsn, Limitep, Shanghai and Hong Kong. 
FRANCE.—Boyveau anp CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—AsHER anv Co., 5, Unter den Linden, Berlin. 

F. A. Brockuavs, Leipzic ; A, TwarrmeyeEr, Leipzic. 
INDIA.—A. J. ComBripgg anv Co., Railway Bookstalls, Bombay. 
[TALY.—LogscHEer anv Co,, 307, Corso, Rome ; Bocca Frergs, Turin. 
JAPAN.—KELLY anp Watsn, Limirep, Yokohama. 

Z. P. Maruya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 1/4, Nevsky Prospect, St. Petersburg. 

s, AFRICA.—W. Dawson & Sons, lirurren, 7, Sea-st. ( Box 489), Capetown. 

GorpDon anv Gorton, Long-street, Capetown, 

R, A. Toompson AND Co., 33, Loop-street, Capetown, 

J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 

East London, Grahamstown, King Williamstown, Stellenbosch. 

Hanvet Hovsg, Limirap, Kimberley. 

Apams anpd Co., Durban and Maritzburg. 
AUSTRALIA.—Gorpon anp Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 130, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TURNER AND HenpErson, Hunt-street, Sydney. 

NEW ZEALAND.—Upronw anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InreRnaTionaL News Co., 83 and 85, 

Duane-street, New York ; Susscrrption News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy anp Watsu, Limirep, Singapore. 
CEYLON.—Wisayartwa anv Co., Colombo. 
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SUBSCRIPTIONS. 


Tur Esoinegr can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
ad vance) :— 

Half-yearly (including duuble number) .. £0 14s. 6d, 
Yearly (including two double numbers).. .. £1 9s. Od. 
Crora Reapine Casgs, to hold six issues, 2s. 6d. each, post free 2s, 10d. 
If credit oecur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tar Enoingerr weekly and post froe, Subscriptions sent 
by Post-office Order must be made payable to THz ENGINEER, and 
accompanied by letter of advice to the Publisher. 

Tain Pargr Coptss. ' Tick Paper Copies, 
Half-yearly £9 18s. Od. | Half-yearly .. .. £1 Os. 3d. 
Yearly £i 16a. Od.! Yearly .. .. .. £2 0s. 6d. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 

pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
« Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered befcre 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak EncIngEr. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


—aeeneennntins 


PUBLISHER'S NOTICES. 


* * With this week's number is issued, as a Supplement, a Two-page 
Drawing of an Express Locomotive, South-Eastern and Chatham 
Railway. Every copy as issued by the Publisher inc’udes a 
copy of this Supplement, and subscribers are requested to notify 
the tact should they not receive it. 








THE PREMIUM SYSTEM. 





So much interest has heen aroused by the articles on “ The 
Premium System of Paying Wages,” which appeared in these columus 
uot long ago, and we have had so many inzuiries for copies of 
the issues containing them, that we have deemed it advisable to 
reprint them in a convenient form. Ia the "ittle volume which 
results we believe no important aspect of the subject has escaped 
attention, Not only are the ins ont outs of the system discussed 
trom all points of view, but examples, drawn from the actual 
practice of important works where it is used, are given, so that 
the manager who is contemplating its introduction will find in 
this pamphlet a clear indication of the lines on which to work, 
The price is One Shilling, and the book is obtainable at this office. 
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TO CORRESPONDENTS. 


42a” = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, muat in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken oy communications which do not comply with these 
instructions. 

4 All letters intended for insertion in Tus Enoneggr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

4a We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


A. B. W. (Malone).—Thanks for your letter. The subject, at all events 
at present, is outside the range of this journal. 

M. O. G. (Minehead).--For information about paints for ironwork see 
bn Enoinger for July 14th, 1889; December 23rd, 1898 ; March 7th, 

A. M. I. (Hitchin).—Apply to the Secretary, Storey’s-gate, Westminster. 
ata send you a form to fill up. All the particulars will be found 
on it. 

Enxrropy.—See Dugald Clerk’s “ Gas Engine” (Spon) and Popplewell’s 
** Thermodynamics,” (Scientific Publishing Company, Manchester). (2) 
Ewing's “Strength of Material.” (3) Rankine's ‘ Applied Mechanics” 
and “ Steam Engine ” (Griffin). 

O. G. B. (Penzance).— You will find illustrations of H.M. gunboat Water- 
witch, hydraulically propelled, in Tas Enoinggr for November 2nd, 
1866. In the same issue was published a full discussion of the whole 
subject of propulsion by jets, written by Prof. Rankine. 

W. W. (Wordesley).—We should be very sorry to say that there is no 
similar invention, There are actually several automatic fire alarms on 
the market ; how many more may have been patented we are unable 
to say. Write toH.M. Patent-office, Southampton-buildings, Chancery- 
Jane, and ask for ‘‘The Abstracts of Patents for Fire Appliances.” It 
costs a few pence. 

A. E. A.—There is no advantage gained by paying a premium, unless the 
fact that things are made easier for the apprentice is looked upon in 
that light. The modera view is that the more nearly he works like 
one of the workmen the better will be his training. The nearest 
electric works of importance to East Ham are probably the India- 
rubber, Gutta-percha, and Telegraph Company's Works, Limited, at 
Silvertown, 

R. (Covent Garden).—Presumably you mean in this country only. The 
following list includes some of the principal names :—London : King’s 
College, University College, Royal College of Science, South Kensing- 
ton, the two colleges of the City and Guilds of London at Finsbury 
and Kensington, the Battersea Polytechnic, and several others ; Bir- 
mingham : Mason College ; Manchester : Owens College ; Newcastle : 
Durham College of Science; Glasgow: The University; Dublin: 
Trinity College ; at Leeds, Sheffield, and Bradford there are also good 
schools, and, in fact, nearly all of our principal cities have them. You 
would probably get a complete list from the Secretary of the Associa- 
pa of Technicul Institutions, Merchant Venturers’ Technical College, 

ristol. 





INQUIRIES. 


JOHN SCOTT RUSSELL. 

Sin,—Would any reader furnish particulars, or mention where they 
may be had, of Mr. Russell's connection with Greenock, and steam road 
curiages, particularly those that were in operation in Scotland in the 
thirties ? 


Glasgow, February 20th. TRANSIT. 








MEETINGS NEXT WEEK. 


Réntoen Socirety.—Thursday, March 5th, at 8.30 p.m., at 20, Hanover- 
square. Paper, ‘‘Spark Phenomena,” by Mr. F. H. Glew. 

Junior Institution or Enorngeers.—Friday, March 6th, at 8 p.m., at 
the Westminster Palace Hotel. Paper, ‘‘ Practical Notes on the Use 
and Maintenance of Electric Motors for Factory Work,” by Mr. W. T. 
George. 

Society or Enatngers.—Monday, March 2nd, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Discussion on ‘* Road 
Traffic in and near Large Cities,” to be opened by Mr. W. Worby 
Beaumont. 

Royat Instirution or Great Britaix.—Monday, March 2nd, at 
5p.m. General monthly meeting.—Friday, March 6th, at 9 p.m. Dis- 
course on ‘‘Studies in Experimental Phonetics,” by Prof. John Gray 
McKendrick. 

Tae INSTITUTION OF CivIL ENGINEERS: NEWCASTLE-UPON-TYNE Asso- 
CIATION OF STUDENTS.—Wednesday, March 4th, at 7.30 p.m., in the 
Geological Lecture-room of the Durham College of Science. Presidential 
Address, *‘ American Railroads,” by Mr. Wilson Worsdell. 

NawcastL@ Locat Section oF THE INSTITUTION OF ELECTRICAL 
Enoingers.—Monday, March 2ad, at 7.30 p.m., in the Chemical Lecture- 
room, Durham College of Science, Newcastle-on-Tyne. Lecture-demon- 
stration on ‘Apparatus for X-Ray and other High-tension Electric 
Work,” by Mr. T. M. Clague. 

Soctety oF Arts.—Monday, March 2nd, at 8 p.m. Cantor Lectures. 
Lecture I. on ‘‘ Hertzian Wave Telegraphy in Theory and Practice,” by 
Prof. J. A. Fleming.—Tuesday, March 8rd, at 4.30 p.m. Colonial Section. 
Paper, ‘The Uganda of To-day,” by Mr. Herbert Samuel.— Wednesday, 
March 4th, at 8 p.m. Ordinary meeting. Paper, ‘“ Education in 
Holland,” by Mr. J. C. Medd. 

Tue Institution oF CiviL ENGINEERS.—Tuesday, March 3rd, at 8 p.m. 
Ordinary meeting. Paper to be discussed, ‘‘ Mechanical Handling of 
Waterial,” by Mr. George Frederick Zimmer. Papers to be read, 
“Recent Irrigation in the Punjab,” by Mr. Sidney Preston; ‘The 
Irrigation Weir across the Bhadar River, Kathiawar,” by Mr. John J. B. 
Benson.—Wednesday, March 4th, at 2.30 p.m. Students’ Visit to the 
widening operations in progress on the London, Brighton, and South 
Coast Railway, between Victoria Station and Clapham Junction. 








DEATHS. 

Ow the 13th inst., at Chelsea, after long illness, ALEx. Lawrnirz Nimmo, 
late M. Inst. C.E., formerly of Abingdon-street, Westminster, aged 
seventy-four. 

On the 23rd inst., at his residence, Albion Villa, Alverthorpe-road, 
Wakefield, Jouw Craven, engineer (Bradley and Craven, Limited), in 
his seventy-third year. Interred at West Parade Burial Ground, Wake- 
field, on the 26th inst. 
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THE LONDON AND NORTH-WESTERN RAILWAY. 


SHAREHOLDERS representing capitul to the amount 
of £4,000,000 have formed a committee, under the 
leadership of Mr. Burdett-Coutts, whose purpose is 
the reform of the management of the London and 
North-Western Railway. They have made a deter- 
mined attack on the management, be it observed, 
but only by implication on the managers. The 
hundred-and-fourteenth half-yearly meeting of the 
company was held at Euston Station on Friday. 
There was a very large attendance, and in the end 
the reforming committee were totally defeated. In 
the whole course of the proceedings nothing was 
said that has not been said before, and we should 





apologise to our readers for writing about the matter 
at all were it not that the meeting has attracted 
very general attention, and that Mr. Burdett- 
Coutts’ action has come to be regarded as a con- 
clusive trial of strength between the energetic 
railway reformer and the antiquated and conserva- 
tive railway director. 

It is beyond our province to deal with any ques- 
tion of finance that does not concern engineering 
in some form ; therefore we shall say nothing what- 
ever concerning reserves, betterment, expenditure 
from revenue and expenditure of capital. The 
questions that affect our readers are purely mechani- 
cal, or financial just in so far as the cost of doing 
certain work is determined by the means and 
methods udopted and used in doing it. Whether a 
locomotive is bought out of capital or revenue is a 
question with which we have nothing to do. 
Whether two locomotives or one shall be employed 
to haul trains is a subject which deserves and 
claims discussion by engineers and traffic managers. 
On Friday the old, old questions about big 
wagons and little wagons, and ton-miles and 
train-miles, and all the rest of it, were, of 
course, brought up again. . Lord Stalbridge, the 
chairman of the company, who presided, had no 
difficulty in demolishing the arguments of Mr. 
Burdett-Coutts and the Reform Committee. He 
had the voice of the meeting with him. He knew 
what he was talking about. He brought an 
enormous amount of professional information to 
bear. Mr. Burdett-Coutts could only occupy the 
position of a well-meaning amateur. We find it 
simply impossible to deal with this subject at all 
without going over old ground. It is almost as 
difficult to say anything new about it. If the 
reformers would address themselves to one or half 
a dozen practicable points, without reference to any 
other railway, they might do good. Instead, they 
waste their energies in drawing vain comparisons 
between systems which are not legitimately com- 
parable at all, and, of course, they fail to make out in 
this way a case of any kind when dealing with men like 
Lord Stalbridge. Thanks to many articles in a 
daily Press which has no real knowledge of the 
subject, a comparison has been drawn altogether 
to the discredit of England between our railway 
practice and that of the United States. Because 
so-called goods trains weighing 2000 tons are hauled 
in the United States with great economy, we are 
told that similar trains ought to be hauled in this 
country. In the United States all trains are classified 
under two heads, “passenger” and “freight.” 
English people regard the word “freight” as the 
American equivalent of “goods.” As a matter of 
fact, however, a goods train—that is, a train 
conveying merchandise—weighing 2000 tons would 
be strictly exceptional. The big trains about which 
American admirers boast so profusely carry grain or 
coal over very long distances at slow speeds. If 
we can suppose that Aberdeen wanted 500,000 tons 
of wheat delivered from ships at Bristol every 
month, it is clear enough that the best plan 
would be to put the corn into 30-ton or 40-ton 
trucks, to make up fifty such trucks in a 
train, and to send it away hauled by one 
enormous engine. Even then that distance 
would not be half that from the Western corn- 
growing States of the New World to the Eastern 
seaboard. But in this country there is absolutely 
no demand whatever for haulage of this kind. 
Aberdeen does not want grain from Bristol. We 
shall go so far as to say that we believe that real 
economic reform would in this country best take 
the shape of reducing the weight of our goods 
wagons, reducing their load, reducing the weight 
and size of the engines, and running at higher 
speeds than we do now. If the average load of a 
goods wagon is two and a-half tons, it is manifestly 
waste of money to carry that load in a wagon 
weighing five tons. Of course, we are not now 
referring to minerals or grain, but simply to the 
ordinary merchandise of all kinds carried. Lord 
Stalbridge told his hearers that in one day, from 
Broad-street Station alone, there were despatched 
no fewer than 23,000 packages destined for 720 
different stations. They were put into 379 wagons, 
and the average weight per wagon was only 2 tons 
7 cwt. 3qr. We think we are justified in saying 
that the present truck is too big, instead of being too 
small. : 

We have had occasion before now to say that the 
railway system of this country is, in the main, what 
the people of this country wish it to be. It is incon- 
testable that our goods and merchandise traffic is 
“retail,” not ‘‘ wholesale.” We trade in small 
parcels. It is probable that no other country under 
the sun has such an enormous traffic in multi- 
tudinous little lots. The United States railways 
undertake no terminal work. Our railways never 
finish until they have handed over their wares to the 
consumer. Itmightbeimagined that coal would form 











THE.ENGINEER 





Fes. 27, 1903 





ne, 





an exception to the rule. That, at all events, would 
have to be transmitted in very large quantities. Such 


is very far from being the case. The London and 
North-Western Railway carries enormous quanti- 
ties of coal, but it is almost entirely a retail business. 
Over 80 per cent. of the consignments of coal 
traffic are under 20 tons. The average consignment 
is 17} tons, varying from 2tons 14 ewt. to 1000 tons— 
the latter for shipment. The coal merchants regard 
the 20-ton wagon with extreme disfavour. It is 
needless to pursue this line of argument further. 
If any change is to be made of importance, it must 
be made with the consent of those who use the rail- 
ways. No doubt there are many ways in which 
economy of carriage could be effected, but the 
traders of the country will not take the trouble; or, 
perhaps, to put it more accurately, cannot see the 
wisdom of adopting these methods. If at a given 
station the trader who wants a ton of goods sent away 
in a hurry were told that he must wait until nine 
more tons had been collected, and so a proper load 
provided for a wagon, he would be extremely 
indignant. A repetition of the policy would bring 
down the whole weight of the daily Press on the 
heads of the directors. . 

It seems that the truth is at last being imbibed 
by those who are supposed to lead public opinion. 
The Times, which has been frankly American for a 
couple of years, has found that something may 
really be said for Englishmen, and has recently 
published more than.one article showing very 
clearly that that type of railway management 
which best meets the wants of the community 
must be the best. Our system of working 
would be totally out of place at the other 
side of the Atlantic. Our thoughtful care of 
life and limb, for example, would very probably be 
found oppressive and hindering. There are not 
lacking, however, American railway managers who 
bear testimony to the excellence of our system in its 
compliance with our national wants. Reformers 
like Mr. Burdett-Coutts have our sincere sympathies. 
No doubt they do good; but to gain the maximum 
advantage they must attack, not the railway com- 
panies, but the traders. Let them convince the 
London coal merchanis, for example, that they 
ought to order all their coal to be delivered in 
25-ton wagons, and the wagons will be at once forth- 
coming. So long as these gentlemen refuse to take 
delivery in anything bigger than a 10-ton wagon, the 
railway companies are powerless. 


RAILWAY MOTOR CARS. 


An interesting experiment is, we understand, 
about to be tried on the North-Eastern Railway. 
Mr. Worsdell is going to work some of the con- 
siderable suburban traffic of Newcastle-on-Tyne 
with motor cars intended to run on the railway. 
It is doubtful, however, that the scheme will be 
fairly tested, because the power to be provided is 
only about 100 horses. Of course, all depends on 
the load to be moved, and the acceleration found 
necessary. In all suburban traffic the power of the 
engine is determined in the present day by the 
latter factor more than by anything else. Roughly 
speaking, to get a speed of 30 miles an hour in half 
a minute a tractive effort equal to not less than one- 
seventeenth of the weight of the train will be 
required. Thus, if a single coach were used, which, 
with the engine, weighed 17 tons, a tractive effort 
of about 1 ton must be provided. The average 
effort required for the half minute would be about 
90 indicated horse-power. But while at the first 
start the horse-power would be very small because 
of the slow speed of the car, at the end of the half- 
minute the engines would be developing 180 horse- 
power. Here no allowance is made for inclines to 
be climbed, nor for car friction. Judging by the 
performance of motor cars, moreover, not much 
more than 50 per cent. of the indicated power 
would be available for traction. All things con- 
sidered, it appears that about 250 indicated horse- 
power would have to be supplied for each coach. 
Of course, the moment full speed had been attained 
the power required would drop. Probably 20 horse- 
power would be quite sufficient to maintain 30 miles 
an hour on a level. But provision must be made 
for the maximum power required, not for the 
minimum. 

It will be remembered that many years ago the 
use of single coaches propelled by a small engine 
was frequently proposed for carrying on the traftic 
on branch lines. William Bridges Adams was a 
warm advocate of this system, which in a modified 
form was tried on the Eastern Counties Railway. 
However, it never came to anything. A great deal 
is being done, or will be done, in the way of apply- 
ing electricity to the propulsion of suburban trains. 
The principal reason is that it is held that a greater 


ment now being carried out on the Great Eastern 
Railway by Mr. Holden ought to go far to settle the 
question within limits. It is a matter for wonder that 
so little has been done with steam cars on branch 
lines. For heavy suburban traffic they are, of 
course, unsuitable ; but it will readily be understood 
that there are certain situations and types of traffic 
for which a steam car could be well adapted. But 
if the work can be done by steam, there is good 
reason to believe that it can be better done by 
internal combustion engines, which will occupy 
much less space than an engine and boiler and coal 
and water, and which, moreover, can be started at 
a moment’s notice. Thus, if it were found that 
more passengers had to be carried than one car 
could accommodate, there would be no trouble in 
bringing another into service at once, or even a 
third, and no more men would be required to drive 
a train of three or four coaches than would suffice 
for a single coach. Indisputably there is a great 
deal to be said in favour of motor coaches for 
railways. 
On the 13th inst. the Hon. J. Scott Montagu 
read before the Automobile Club a paper on “ Motor 
Cars as Feeders to Railways.” The paper had 
nothing to do with the use of cars running on rails. 
Its author advocated the employment of motor 
omnibuses to collect passengers and goods, and 
convey them to the station. Who that has lived in 
the country town, within reasonable distance of 
London, does not know the hotel omnibus, which 
is driven round every morning, picking up the 
City men who are going to London by train ? 
Mr. Montagu advocates an extension of this system, 
the railway companies’ sending out motor cars to 
collect passengers. The principle involvedis clearly 
enough set out in the following passage :—‘‘ A well- 
filled passenger train pays the railway company 
equally well—some experts think rather better than 
a goods train; and while the companies will send a 
van to fetch a hat box, and be responsible for its 
arrival at a particular destination, charging an 
inclusive rate, they will not collect my body or take 
any steps to assist me in getting to the terminal 
station at this end, or deliver me when I arrive at 
my destination. For families, it is true that the 
railway omnibus can be hired, but this has to be 
specially sent for and arrangements made long 
beforehand. Supposing that the average Londoner 
is turning over in his mind whether he shall go for 
a day’s excursion to the seaside, the company which 
will send a motor car and collect him at his door 
and convey him to the terminal station from which 
he departs will, undoubtedly, secure his fare.” 
Mr. Montagu is, perhaps, a little before his time. 
The motor car and its engine are not yet all that 
they should be, but progress is going on, and we 
hold that a very good case is being made for the 
extended use of the motor car by the railway com- 
panies both outside their lines andon them. That 
the breaking up of traffic into small units is regarded 
by many engineers as desirable is proved by the 
various experiments being tried in this direction. 
Besides the cars on the North-Eastern system, to 
which we have already referred, and which will 
work, we understand, on the Lohne-Porsche system, 
in which the petrol engine drives a dynamo, which 
drives motors on the axles of the car wheels, the 
London and South-Western Company is about to 
try motor cars on the line between Southsea and 
Fratton, and the Paris, Lyons and Mediterranean 
Company is getting some Serpollet cars made for 
use on branch lines. When these experiments— 
for they are very real experiments—have been 
carried out to success or failure, much will have 
been learned that is not known now. They are 
particularly interesting as showing that electricity 
will not be allowed to take possession of our railways 





taxed cart. The little engines driving light motor 
cars present certain peculiarities in their construction 
and working which render them very interesting 
notwithstanding their small dimensions. 

They are invariably inverted vertical double. 
cylinder engines with a link motion. Some makers 
use piston valves. As a rule, the plain slide valye 
is in favour. A few compound engines have been 
tried ; they do not appear to be, on the whole, better 
than the simple engine. The two-seated car has 
engines that will work up to 4 horse-power ; the 
four-seated car has 6 horse-power engines. Greater 
pores is quite exceptional. The 4-horse engine 
as cylinders 24in. diameter by 3in. stroke. The 
speed varies. About 380 revolutions per minute 
‘for 12 miles an hour is not far from normal practice, 
The two cranks are always overhung. In the 
middle of the length of the shaft is placed the chain 
wheel, with a pair of excentrics at each side of it, 
The stresses to which the parts are submitted are 
considerable. The area of a 2} cylinder is within a 
negligible fraction five square inches. ‘The 
pressure used by different makers varies between 
180 lb. and 2201b. Taking the lower limit, we have 
on each piston 900lb. Of course, this is not main- 
tained throughout the stroke, but it must be pro. 
vided for, and in hill climbing something near 
150 lb., representing 750 lb. on a crank pin, must 
often be reached and maintained through not a 
small fraction of each revolution. The motor 
car steam engine differs from all other steam 
engines in that it has ball bearings or roller 
bearings everywhere. The original Mason car 
has balls in the excentric rings. In the more 
modern cars these have been given up as quite 
unnecessary. Now there are objections to the 
use of ball bearings, to which we shall refer in 
a moment. We have made careful inquiries, and 
find that all the leading makers of steam motor cars, 
with one or two exceptions, use ball bearings. They 
began with them ; rejected them in favour of plain 
bearings, either of gun-metal, brass-lined with white 
metal, or hardened steel running in hardened steel 
bushes, and they have all returned to the ball 
bearings. It seems to have been found impossible 
to secure adequate lubrication. There are difficulties 
encountered in boxing up the engine so as to get 
splash lubrication, presumably because the sprocket 
wheel and chain are in the way. But even when the 
lubrication has been fairly maintained, the car, we 
are told, runs heavily, and cannot keep pace with 
one fitted with balls or rollers. We have said 
that there are objections to the ball bearings. 
The first is the liability to breakage of the 
balls; the second is the untrustworthy charac- 
ter of the cones. Generally speaking, the balls 
are broken when the car is climbing a hill. 
All the stress comes for an instant on a single ball, 
and it flies. It may be of service if we tell such of 


our readers as possess steam motor cars that if they 


break a ball it is absolutely imperative that an 


entirely new set of balls be put into that particular 
bearing. ~ A new ball is sure to be a minute fraction 
of an inch larger than those which have done some 
work, and it is almost certain to be broken as soon 
as a heavy stress is put on the crank shaft. 
what we have said it will be seen that a stress of as 
much as 900 lb. or 1000 Ib. may fall to the lot of a 
single ball. 
able. 
used. 
but it is fair to add that the loads are often increased. 
Cylinders 3in. diameter carry 2201b., which repre- 
sents a gross effort of over 1500 Ib. 
to be a good deal of difficulty in getting trustworthy 
cones. They are not uniformly hard all over; and 
if not they rapidly wear out of truth, and then the 
breakage of balls is certain to take place. 


From 


That it should fail is not very remark- 
Hitherto balls Zin. in diameter have been 
In modern cars the balls are }in. diameter ; 


There appears 


The 
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rate of acceleration can be attained with electricity 
than is possible with steam. The remarkable experi- 





without a struggle. 


MOTOR CAR STEAM ENGINES. 


THE steam motor car was well represented at the 
Crystal Palace Exhibition. 
apparently an increasing industry. In the United 
States there are many thousands, it is stated, of 
these cars at work, and they have a considerable 
sale in this country. If the petrol car were limited 
to low powers, the steam car would constitute a 
very important rival ; but while it is possible to make 
a petrol car of 30 or 40 horse-power to carry, say, hal 
a dozen people, the steam car is apparently limited 
to about 10 indicated horse-power. 
course, Serpollet omnibuses, and there are steam 
vans, but these vehicles come into quite a different 
category. Our purpose is now, however, to confine 
our attention to the engines used with such cars as 
the Locomobile, White, Weston, and others. We 
describe later in our pages a type of 
car with a horizontal engine and Joy gear, but this 
is not a light car, bearing to that, indeed, about 
the same relation that a family landau does toa 


Its construction is 


There are, of 


White Steam Car Company, having made a dozen 
cones; hardens them, trues them up by grinding to 
the <,'55 of an inch or so, and then, taking one at 
haphazard, breaks it. If the hardening is not uniform, 
or the cone is too brittle or too soft, the whole of 
that lot is rejected. We take it for granted that 
other makers use similar precautions; but the 
result is not invariably satisfactory. 

Another peculiar feature of the steam motor car 
engine is that it will not run without rather profuse 
cylinder lubrication. It is not quite easy to say 
what happens. The facts are very curious. When 
the engine has run for a short distance without oil 
in the cylinders, it becomes next to impossible to 
turn it round; yet, if we take off the covers, we 
shall find the insides of the cylinders like mirrors. 
The piston rings are of the Ramsbottom type, and 
quite small and weak ; the coefficient of friction is 
out of all proportion great. Under these conditions 
it is next to impossible to get the car to travel at 
more than four or five miles an hour, with a great 
waste of water and petrol. All the makers provide 
means of lubrication, some of which are vely 





imperfect, while others, if efficient, are elaborate 
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and expensive. On the whole, the White system 
seems to be the best. A small hand pump or 
syringe is provided, with the handle beside the 
driver. A stroke made with this every five or six 
miles sends a little oil into the steam pipe, from 
which it is carried at once into the cylinders. The 
slackening of speed will at once tell the driver when 
oil is needed. No doubt the necessity for lubrica- 
tion is due to the fact that the steam is, as a rule, 
more or less superheated. With the flash boiler it 
is highly superheated. The singular thing is that 
surfaces so brilliantly smooth, and so lightly pressed 
together as the piston rings and the cylinder walls, 
should offer such an enormous resistance to sliding 
motion. 

These engines are too small to be indicated, but 
there is good reason to think that they are very 
economical. When we hear that a four-seated car 
can be run on good roads at the full legal speed, 
with a consumption of only about halfagallon of petrol 
for ten miles, we conclude that the consumption of 
steam must be small. We have no doubt that the 
performance was in a way exceptional, but even 
with a far higher consumption of petrol the 
character of these little steam engines would not 
suffer, and the loss by friction when the lubrication 
is right is so small that their mechanical efficiency 
cannot fail to be very high. 








PROTECTED SEARCH-LIGHTS IN THE 
GERMAN NAVY. 


Iv is a curious thing that, seeing all the years which have 
elapsed since its invention, the search-light should be left 
absolutely unprotected. It is carried in various places in 
diffcrent navies, ard all these places expose it to speedy 
destruction. 

In our Navy search-lights are carried one in each top and 
two on either bridge. In the French service the usual rule is 
to carry one in the fore top, one low on the mainmast, or op 
the superstructure abaft it, two inside the forecastle, and two 
under thé poop. The Germans place one in each top, and 
one on either side amidships, on the top side. Russians put 
one on the extreme bow inside the forecastle, one in a similar 
situation right aft in their new designs, two on each mast— 
only one in new designs—and a couple more amidships on a 
gallery that in many cases runs round a funnel.' ‘Americans 





PROTECTED SEARCH-LIGHT 


tend to place a couple low on each mast, while the Japanese 
syst2m follows our own. In no single one of the dispositions 
—sa’e the latest German—is there the least indication of 
any attempt to protect the light from gun fire in action. 
Yet the veriest tyro should be able to see that if ever ships 
need search-lights it wil] be the night after a naval battle. 
This is too obvious to need demonstration, yet outside the 
German navy there is not a warship in the world that is likely 
to have a search-light in existence after a hotly-contested 
action. In the newer German ships an attempt has been 
made to meet the situation by building an armour screen up 
the side, so that the amidships search-lights may be saved 
from direct hits. The general nature of this screen and its 
defects and advantages will be best gleaned from our illustra- 
tion of such a light in working order. 
_ The screen, it will be seen, affords shelter to the man look- 
ing after the carbons; the operator of the light is, of course, 
in these days, under no necessity to be at the light, and, 
indeed, should not be, for it is difficult to see from a position 
close to the light. In day action the light houses under the 
screen, for night action it has, of course, to appear above it ; 
und here the screen, no matter how arranged, is apt to be a 
disadvantage, limiting, as it must, the radius of the light. 
We doubt, therefore, whether the German solution is the 
best possible. More probably the case would be best met by 
carrying lights, as the French do, between decks, and sup- 
plying them with small casemates. The position is not as 
good as the higher one, experience indicating that the 
value of a light varies with its height above water-line; the 
higher it is the better is the practical work that it does. Still, 
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be available when needed, and a casemate system seems to 
be the best solution for that. 

We may add, also, our convietion that a reserve is needed. 
Four. lights represent the absolute minimum, and six are 
none too many. Much might be done by supplying emergency 
— carried inside the armour, for use the night after a 

sttle. 








MACHINE TOOLS FOR LOCOMOTIVE 
WORKS. 


WE illustrate on this page two machines for locomotive 
works which have recently been constructed by Messrs. 








mitting of a great variation of feed to suit various classes of 
work and material. It is also fitted with quick power 
traverse motion in either direction with automatic knock out ; 
the levers for applying or suspending the power traverse, and 
also the self-acting feed motion, being within easy reach of the 
attendant in his working position. The cross-slide is counter- 
balanced by weights sliding within the uprights, and is moved 
vertically by worm shaft and rotating nuts. The cutter 
headstock is adjustable transversely on the cross-slide, and is 
fitted with a strong steel spindle running in conical gun-metal 
bearings ; the spindle is provided with a chuck for holding 
cutter arbors, thus dispensing with the driving in and out of 
cotters. 

This machine forms one of a large plant which Messrs 
Hulse and Company, Limited, are} supplying to the Bengal. 








ELECTRICALLY-DRIVEN 


Hulse and Company, Limited. One is a lathe specially 
designed for dealing with locomotive crank axles, brake and 
weigh bar shafts, &c. It has been built for the Natal 
Government Railways. The slide bed is of the four-girder 
type, to enable the front and back carriages to operate, not 
only opposite each other, as in the case of ordinary duplex 
lathes, but also, when required, at different parts of the work 
along its length. The fast headstock is provided with two 
single, two treble, and two quadruple gears driven direct by a 
variable speed motor self-contained with the lathe. It is 
fitted with a steel spindle running in gun-metal adjustable 
bearings of square outline, the back bearing having a number 
of grooves to take the endthrust. This lathe has five sliding 
saddles, two at the back and three in front. The latter have | 
each one narrow toolslide, whilst those at the back have each 
two similar slides. The self-acting sliding and surfacing 
motions to the saddles are transmitted through longitudinal 
side shafts, one at each side of the bed; the shafts are driven 
independently through swing frame and change wheels. 

The second machine illustrated is a horizontal straight 
milling machine, for machining connecting and coupling- 
rods, link motion, &c. The bed, which is heavy and strong, is 
rovided with side wings for carrying the upright, and has 
arge bearing surfaces for the table; the latter has tee grooves 
laned out of the solid, and a channel all round it for collect- 
ing the lubricant. The self-acting feed motion to the table is 





the first essential is soto mount the instrument that it will 





taken through a swing frame and change wheels, thus per- 











CRANK AXLE LATHE 


Nagpur Railway Company. It is a glso driven by an electric 
motor. ; 








BELFast ‘RaMWAYS.—At the thirty-sixth ordinary general meet- 
ing of the shareholders of the Cavehill and Whitewell Tramway 


| Company, the chairman, Mr. Andrew Nance, C.E., who presided, 


made an important statement with reference to the substitution of 


| electric for horse traction on this section of the tramway system of 


the city. After moving the adoption of the report and statement 
of accounts, which were of a highly satisfactory nature to the 
shareholders, taking into consideration the fact that this section is 
to a great extent one dependent on holiday trattic, Mr. Nance 
referred to the agreement entered into between his company and 
the British Electric Traction Company, Limited, of London, and 
to the unavoidable delay in laying down an electric system. During 
the course of his remarks he made the remarkable statement that 
whereas the Dublin Corporation could and did produce electric 
current at a cost of -45 of a penny per unit, the Belfast Corporation 
could not supply his company for less than 2}d. per unit, and it 
would, therefore, be necessary to instal a generating plant of their 
own, which would enable them to produce their own power at 
something undera penny per unit. Some slight dissatisfaction was 
expressed at the delay in change of traction, it being pointed out 
that the principal object of the agreement with the British Electric 
Traction Company was the provision of electric traction at an early 
date. Comparisons are proverbially odious, but the opinion is 
gaining ground that the above figures as to the cost of electricity 
tend to show that there is something radically wrong with the 
plant of the Belfast Corporation or the management. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


COMPOUND GAS ENGINE. 


Srr,—We are very much intereste J in the article and illustrations | 


of Butler's patent gas engine published in your paper of December 
12th, more especially as this has been a type of engine with which 
we have made a considerable number of experiments, that is to say, 


an engine having three cranks and cylinders, two high-pressure | 
cylinders on the outsides coupled to cranks in a line with each | 


From our test records we forward particulars of a trial made on 
September 4th, 1900. 
Duration of test, 1 hour and 10 minutes. 
Speed, 260 revolutions per minute. 
Brake hcrse-power, 82-85. 
Consumption of gas, 14-8 cubic feet per brake horse-power per hour, 
the gas having a calorific value of 625 B. Th. U. per cubic foot. 


We have pleasure in enclosing herewith an illustration showing 
the cylinders, distributing valve, and passages between the high- 
| pressure cylinders and the low-pressure cylinder. 
| CROSSLEY BROTHERS, Limited, 

(Per JAMES ATKINSON, Chief Engineer). 
Manchester, February 19th. 


other, and a low-pressure crank in the middle coupled to a crank | 


opposite to the high-pressure cranks. 

This is an engine which has a good deal to recommend it, and we 
had serious thoughts at one time of placing them on the market. 
When, however, it is realised that no very material economy is to 
be obtained from the compound cylinder, it is very doubtful indeed 
if the general public ool pay the price it would be necessary to 
charge for the increased cost of the low-pressure cylinder, crank, 
connections, and more or less complicated valve gear, which would 
be necessary. 

We had about as simple an arrangement of valve gear for the 


SUPERHEATING. 


Srr,—In your issue of the 6th inst. a letter appeared under the 
signature of ‘‘ Engineer” which makes a comparison between the 
engine built by Easton and Co., and recently tested by Professor 
Ewing, and the triple-expansion engine at the Middlesbrough 

Electricity Works, an account of the trial of which was recently 
| published in Hugereéring. From this comparison, the conclusion 
arrived at is, ‘that in spite of extra complication, extra firing, 


Tee — ++ 


CROSSLEY’S EXPERIMENTAL COMPOUND GAS ENGINE 


purpose as we could possibly expect to get. The valves and gear 
for the high-pressure cylinders being of the usual kind and the 
distribution between the high-pressure cylinders and the low- 
pressure cylinder being controlled by a single reciprocating valve, 


moving at half the speed of the engine, consequently easily | 


driven from the usual side shaft. The piston valve consisted of 
solid discs threaded on a central spindle, and though, of course, it 
could not be expected that such a valve would be absolutely tight, 
it proved to be sufficiently so for all practical purposes, as the 
pressures dealt with were low and the speed of the engine high ; 
we could never detect any evidence of leakage in the indicator 
diagrams. 

We forward copies of indicator diagrams taken July 12th, 1900, 


COMPOUND ENGINE-RIGHT HAND CYLF 


Scale /20 Ibs. =/inch 





COMPOUND ENGINE-LOW PRESSURE CYL? 
Scale 40 lbs=linch 





COMPOUND ENGINE-LEFT HAND CYL® 


_ Scale 240 Ibs=linch 











from an engine having high-pressure cylinders 11}in. diameter by 
— stroke, and low-pressure cylinders 16in, diameter by 1bin. 
stroke, 


extra lubrication with very special oil, there is absolutely nothing 
gained by the Schmidt system.” 

This conclusion is unscientific and illogical. Firstly, because even 
assuming the comparison to be fair and accurate, it is not reason- 
able to generalise from one experiment ; secondly, the comparison 
| is neither fair nor accurate ; and thirdly, statements are made both 

as to extra firing and oil consumption which your correspondent 
has not attempted to justify by facts. 

It is well known that the Schmidt system has been very largely 
adopted on the Continent, both for land plants and locomotives, 
and however much we may despise our Teutonic neighbours, we 

| must at least admit their ability to appreciate the advantages of 
applying the principles of science to practical work ; and probably 
if ‘‘ Engineer” had taken the trouble to inform himself/of-the 
progress of the adaptztion of superheat, on the Schmidt andother 
systems, to the steam engine, he would have been more cautious in 
his drastic conclusions. > 

The only comparison of any value which can be made from the 

| facts at our disposal is the heat consumption of the two éngines 
per kilowatt-hour, or per indicated horse-power hour, and this is 
as follows :— 
Easton’s engine. 

Steam consumption per kilowatt-hour, 15 lb. at 140 lb. pressure 

superheated to 700 deg. Fah. 

Total heat of 1 lb, steam from 32 deg. Fah. to 140 lb. pressure 

= 1192 B.T.U. 

Heat added by superheating (700 — 361) x *48 = 162-7 B.T.U, 

Total heat per lb. = 1364-7 B.T.U. 

Total heat per kilowatt-hour 20,320 B.T.U. 


Middlesbrough engine. 

Steam consumption per kilowatt-hour; 19-55 1b. steam at 158 Ib. 

pressure and 24in. vacuum. 

Total heat of 1 Ib. steam = 1194-5 B.T.U. 

Total heat of 19-55 lb. steam, 23,352 B.T.U. 

Reduced by 8 per cent. for 4in. vacuum, 21,484 B.T.U. per 

kilowatt-hour. 

This shows that the heat efficiency of the engine on the Schmidt 
system is better than that of the triple-expansion engine, with the 
allowance for difference of vacuum, judged upon the combined 

| efficiency of engine and dynamo, and it must be observed that 
the triple-expansion engine was specially designed to give a good 
combined efficiency. 

‘* Engineer,” however, does not make this comparison, he com- 

| pares the efficiency of the Middlesbrough engine and dynamo 
with the efficiency of the Schmidt superheater, Easton engine 
| and dynamo, although Professor Ewing states, ‘‘ Both boiler and 
superheater were designed to supply the two engines together, and 


as only one engine was running during the trials, they were working 


| at half or less than half their intended output.” 

| _ It must be obvious that a direct-fired superheater designed for 
dealing with the steam for the two engines cannot be working at 
its highest efficiency when dealing with only one-half the quantity 

| of steam. But apart from this, the comparison is not just ; it should 
have been made between the Easton engine, boiler, and. super- 
heater and the Middlesbrough engine working with a boiler of the 
same efficiency as the one driving the Easton engine. 

| Under the conditions of the trial the Easton engine only con- 

| sumed 1-41 1b, coal per indicated horse-power hour, or reduced to 

| 14,000 B.T.U. per pound, 1-376 Ib., a remarkably good result for a 
small compound engine. 

The steam consumption of the Middlesbrough engine was 

13-11 lb. per indicated horse-power hour at 24in, vacuum or 
12-06 Ib. at 28in, vacuum. 








With the same boiler as used with the Easton engine 1 Ib, of 
coal would evaporate 8-7 1b. steam from 75 deg. Fah. to 158 1b, 


pressure. 
Coal consumption per indicated horse-power hour is 


12-06 
2-00 — 1.886 Ib., 
a7 


or slightly more than the Easton engine with the superheater 
working inefficiently. In the case of the Easton engine the 
efficiency of the superheater is taken by ‘‘ Engineer” to be ,', |b, of 
coal, 12,800 B.T.U. for 1 Ib. steam raised from 361 deg. Fah, to 
800 deg. Fah., that is— 
(800 — 361) x +48 x 24 _ gp. 
12,800 
Ic is ridiculous to assume that the superheater would only work 
at this efficiency under the conditions for which it was designed 
However, to avoid assumptions as far as possible, we can make use 
of some figures in a letter from Messrs. done and Halske, pub- 
lished in Easton’s book on superheat, to calculate the efficiency 
from practical working. 
It is stated that a Schmidt superheater attached to three double. 
tlue Galloway boilers = the following results :— 
1 kilo, of coal of 7 k. generated 8 kilos, of steam at 140 Jb, 
pressure, 
1 kilo. of coal of 7000 k. generated 7-25 kilos. of steam at 140 Ib, 
pressure, 
and superheated it to 350 deg. Cent. ; from which we get -0129 |}, 
of coalis required to superheat 1 lb. of steam, and therefore 
efficiency of superheater is— 
301 x +48 x.2-2 
7000 = 3-968 x -0129 
If we take the efficiency of the superheater working with the 
Easton engine to be 80 per cent. under best conditions, the heat 
used in superheating the steam is— 
aaa = 263-4 B,T.U. per Ib. 


‘Therefore coal used per indicated horse-power hour is— 
1~, 263-4 = 1-221 

( a7 7 iron ) x 9 = 1-221b, 

That is, a saving of 11-6 per cent. in coal compared witb the triple- 

expansion engine working under the same conditions of boiler 

evaporation, but with the allowance made for vacuum. 

Of course, it would not bé justifiable to make the general conclusion 
from these fi that the Schmidt system adapted to compound 
enginesgives better results than the best practice with triple expansion 
engines and saturated steam, but it does show that ex inarily 
economical results can be obtained by the use of high superheat, 
and that there is a great deal in the Schmidt system. ‘Extra 
firing” is surely not a term to use in connection with an engine 
burning only 1-41 lb. of coal per indicated horse-power hour, 
whether the coal be burnt only in the boiler furnaces or be divided 
between the boiler and superheater. 

Now as to ‘‘extra lubrication with very special oil,” the con- 
sumption of cylinder oil does not appear to have been taken in the 
trial under discussion, but I have before me an account of a trial 
of an Erith high-speed engine of the following dimensions, in which 
the consumption of cylinder was observed. 

Triple-expansion. 

High-pressure cylinder, 12in. diameter < 8in. stroke. 

Two intermediate-pressurecylinders, 12in, diameter < Sin. stroke, 

Three low-pressure cylinders, 16in; diameter Sin. stroke. 

Revolutions, 400. 

Pressure, 130 Ib. 

Steam temperature at high- ure cylinder, 600 deg. Fah. 

Cylinder oil injected by ratchet pump. 

Professor Ewing’s remark: ‘‘I noted that the volume of oil so 
delivered during five hours’ continuous running was barely 20 cubic 
inches.” This amounts to ,j, gallon per hour, a remarkable small 
consumption. Then, again, as ‘‘to very special oil,” all will agree 
that all cylinder oils should be free from fatty and vegetable 
matters, and be principally composed of hydrocarbons of the 
paraffin series, It so happens that I have been supplied 
by a manufacturer interested in the question of the application of 
superheated steam to his works, with figures giving the charac- 
teristics of cylinders oils, both of the ordinary type and made 
specially. for superheated steam. They are as follows :— 

A. 

Flash point, close test .. 
Be ares 277 deg. C. 
jes 0 285 deg. C. 

il, Examined by B. 


5 per cent. 


= 88-6 per cent. 


I. Examined by 
Oe eax +: . Viscosity (Redmond) 
48-8 at 200 deg. Fah. 
\ 24llat 250deg. Fah. 

.. Not so good as A, 


Flash point (open) .. .. Viscosity 180 deg. Fah, 
C. 560 deg. Fah. esse 506 
D. 585deg. Fah. .. .. 504 
Tallow taken as 100 for viscosity. 
B. and C., of which one was used in the Erith engine, are recom- 
mended for superheated steam, A. and D. are well known cylinder 
oils. Thus it would appear that a high-classcylinder oil is all that 
is nec for highly superheated m. 
I regret ‘Sani trespassed at such length upon your space, but 
unfortunately there are large numbers of ‘‘ Engineers” in this 
country who cannot appreciate the value and meaning of an 
experiment, and when one ventures to use a journal of the standing 
of TH® ENGINEER toformulate conclusions which he doesnotattempt 
to substantiate by facts, his statements ought not to be allowed to 


unchallenged. 
ae - F, A, WILLCOx. 
Sunderland, February 10th. 


§1r,—Professor Ewing’s article on ‘‘Superheated Steam” in 
our issue of the 20th inst. is most interesting and instructive. 
he fact that he found a saving of 42 per cent. when using super- 

heating in conjunction with a triple engine is most remarkable and 
unexpected. My own experience is that a saving of about 15 per 
cent. to 16 per cent. may be looked for with triple engines—this is 
based on coal consumption—and the only explanation that occurs 
to me is that the engine Professor Ewing tested must have been in 
a most deplorable condition internally ; but this, again, seems un- 
likely, as Professor Ewing would hardly make tests on an engine 
for scientific purposes unless he was satisfied that it was in good 
order. I think that it would be very interesting to your readers if 
Professor Ewing would enlighten us a little more on this subject, 
and give us some particulars of the engine in question and the 
tests that were made, as I am afraid that if any of your readers 
taking up superheating were to base their calculations on a 42 per 
cent. saving, they would be grievously disappointed. 
Hull, February 23rd. W. 5S. HIDE. 


S1r,—J trust that you will allow me to say a few words in reply 
to'Messrs. Easton and Co,’s letter in your issue of 13th inst, As 
the superheater is a ey f adjunct of the superheated steam 
engine, it is necessary that the efficiency of the superheater be 
taken into account, and my figures are based upon the combined 
éfficiency of the superheater and engine, which Messrs, Easton's 
are not. With regard to Messrs, Easton’s remarks respecting my 
figures, I cannot see that it will serve any useful purpose to discuss 
decimal points when there is a fundamental difference between us 
of some'17 per cent. é 
- The ‘amoant of steam consunied per unit means absolutely 
nothing, a gas engine uses no steam at all, and the highly-super- 
heated steam engine is only a cross between a steam and a gas 
engine. 

Tdo not understand Messrs, Easton’s remark respecting no extra 
firing, surely a separately-fired superheater involves an extra fire, 
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Messrs. Easton and Co. are to be congratulated upon the small 
consumption of lubricant, although 3s. per gallon is expensive for 


cylinder oil. 


February 19th. ENGINEER, 


THE METRIC SYSTEM. 


«Concerning the discussion on the metric system recently 
sooied in your pont I should like to say a few words, The 
argument based on a 4in, cube of water is of the usual type, no 
one infers that 64 cubic inches of water would not weigh an exact 
number of pounds if Mr, Thomas Parker's system was followed. 
‘he note about the 14 per cent. is also worthy of the metricians. 
Do we accept 1000 kilos. (a ton) of any material from the Continent 
as equivalent to a ton ee pow I have always found the con- 
tinental sellers very careful to state that their price per ton is based 
on 1015 kilos, to the English ton. 

Their arguments in most instances cut both ways. If a lady 
orders her dress by the piece, or an East-Ender buys a tin, it does 
not matter to them what the measure is, therefore why change it? 
If a jig is used in an engineering workshop, the metric system can- 
not claim any advantage from its use. : 

[ have never heard before that the system of notation helps 

the designer. It is very amusing to consider that an architect 
builds a better pegs oy = the bricks he uses are 200 mm, by 
100 mm. by 75 mm. ow funny! ‘ The men with the brains at 
Doulton’s or Mr. Walter Crane design better because the paper 
they use is 500 mm, by 400 mm. think you must smile when 
you contemplate this point of view. ; : 
“To anyone who is continually calculating and checking, the 
fractional system has enormous advantages. It does not require 
a great mathematician to take mentally nine-sixteenths of a total, 
but I have never yet seen the man who can tell what 56-25 per 
cent. of anything is without pencil and paper, and yet they are 
the same ratio. : 

They state no two shops produce screw threads exactly alike. 
Why / Because of the wear of the screwing dies, not the use of the 
foot and inch, They are sufficiently near now-a-days, however, 
to serve all practical purposes. 

I have tried before to point out the fallacy of the argument that 
trade is materially influenced by the notation used. A man buyi 
a plough in Central Asia cares not a sou whether it weighs a poun 
orakilogramme. If he hasa local standard he uses it, but the 
probability is that he tries it, and if it suits him he purchases it. 

In conclusion, may I say that if we have a desire to improve our 
weights and measures let us set about it in a methodical way. 
Let us ask ourselves where does our system fail? Where can it be 
improved / And looking the matter in the face, let us decide what 
is the best method of altering, adapting, or replacing our present 
system with as little interference with our business, and as much 
gain in convenience, as possible. We must not consider the metric 
system as the only decimal system, but take a broad view of the 
matter, and consider that other systems may have greater advan- 
tages. Hvau F, WriGcHT. 

Eaglescliffe Junction, February 24th, 





DRY BATTERIES. 


Sir,—I have lately come across a large number of glass cells 
imported from the Continent, and now being sold in various parts 
of the country as dry batteries, These, apparently, are larger, 
and presumably of much more power than an ‘ordinary E.C.C., or 
Obach cell, but when tested are found not to give out one-third of 
the power of either. _ I have cut open three or four of these glass 
cells, differing in ei gee and found in each only a very small 
battery, the remainder of the cell being filled with sawdust and 
resin or pitch. I think this ought to be exposed for the benefit of 
the public, as these cells are got up so as to appear to be a Lond fide 
large battery. ELECTRON. 

February 19th. 





AMERICAN LOCOMOTIVES IN INDIA. 

Sir,—I enclose a cutting of to-day’s Pioneer (newspaper). I 
thought it might add a little to the mass of evidence in the ques- 
tion of American engines v. English engines, and as such might 
usefully till a nook in your paper, THE ENGINEER :— 

“The O. and R. Punjab Mail on the. 16th inst. had a narrow 
escape. On stopping at Suriawan station: it. was found. that. the 
axle of the leading wheels of the engine, was, broken near one of 
the boxes, it was fortunate that the whole train had not left the 
rails. The engine was an emergency engine, put on in place of 
the usual mail engine which went wrong the day before ; this, 
however, is no excuse for an axle breaking. ‘The engine was built 
in America and bore the date 1900.” X. 

Karachi, India, January 25th. 





THE USE AND ABUSE OF DIAGRAMS. 


Sin,— Your correspondent, J.W. Hall, has gone to a great deal of 
wholly unnecessary trouble. Noone everyet sawany-diagrams from 
an air compressor taken with an indicator that remotely resembled 
the curves he hasdrawn. For one thing, he has entirely overlooked 
the effect of moisture in the air. There is a difference between the 
damp weather and the dry weatherdiagram. It is the custom now 
to inject very small quantities of water, which have the effect of 
flattening the indicator diagram by equalising the pressure. 

A compound air-compressing machine is just a compound engine 
run backwards, and the rules for calculating the dimensions of the 
cylinders in the steam engine will apply to the air-compressing 
engine, and no more elaborate mathematics are required than are 
to be found in a table of hyperbolic logarithms. K. C. 
February 25th. 








TécHNicaL INSTRUCTION IN ELECTRICAL TRACTION IN SOUTH 
LonDON.—In view of the adoption of electrical power as a means 
of traction on the South London tramways, the rapidly increasing 
use of electrically-driven vehicles, and the a as development 
of electrical light railways being likely to create a large demand 
among engineers and artisans in the district for a thorough 
knowledge of electrical traction work, the governing body of the 
Battersea Polytechnic is arranging a special scheme of instruction 
with a view to establishing a school of electric traction in connec- 
tion with the Electrical Engineering Department of the Poly- 
technic, The Technical Education Board have made a first grant 
for equipment, and it is hoped within the course of the next year 
to provide examples of apparatus and machines required for 
adejuate practical instruction, so as to meet fully the requirements 
ne oe preparing for or engaged in any branch of electrical 
raction work, 


IRISH MINERALS AND BuILpING Stongs.—The Department of 
Agriculture and Technical Instruction for Ireland have taken steps 
to place on view for a period of three months at the Imperial 
Institute, London, the extensive collection of Irish minerals and 
building stones which formed one of the most interesting and 
valuable of their exhibits at the recent exhibition in Cork. The 
exhibit will embrace samples of the varied and excellent building 
materials and marbles in which Ireland is particularly rich, and 
it Is expected that the opportunity of examining these samples will 
be of advantage to those who are concerned in the many large 
building schemes now in progress in London and elsewhere in 
Great Britain, The mineral expert to the department will remain 
with the exhibit during the period mentioned, and all inquiries 
should be addressed to KE. St. John Lyburn, F.G.S., Irish Mineral 
Section, Imperial Institute, London, 8.W. The exhibition will be 
— free to the public from February 26th, 1903, between the 
tours of 1l and 5, Admission will be by the east public entrance 
of the Imperial Institute, 





AMERICAN ENGINEERING NEWS. 


(From our own Correspondent.) 

Concrete pile toundations.—A ber of buildings in the United 
States are now being built with foundations of concrete piles, and 
this ‘style of foundation promisee to be very successful and 
applicable to various conditions, The method of construction 
consists in first making the hole by driving a steel pile or core. 
This pile has a sheet iron sheathing which remains in the hole to 

revent the ground from caving in when the pile is withdrawn. 

n loose material, and where the piles are not carried to rock, the 
viles have a considerable taper, so as to get great bearing area, 
instead of depending upon skin friction, as in the case of wooden 
piles. If carried to rock, the piles have less taper. The new 
public library at Aurora has a foundation of 142 concrete piles, 
reaching through 14ft. of gravel and filled material to solid rock. 
They are 13in. diameter at the bottom, and 20in. at the top. The 
concrete is composed of one part.of Portland cement, two parts 
sand, and four parts stone. The rough heads project above the 
ground, and are incorporated in the 18in. concrete foundation or 
footing walls of the paiarg. The steel pile or core is collapsible, 
to facilitate withdrawing. It consists of three pieces of cast steel. 
The two side pieces are practically semi-cylindrical in section, with 
three dovetailed grooves in the edges. The centre piece is a long 
bar, with triangular or wedge-shaped lugs on each side. The 
parts are held together by a horizontal key at the top, and, in 
position for driving, the lugs on the centre piece keep the side 
wee spread apart. When the pile. is driven the top key is 
nocked out, and a tap of the pile hammer drives the two side 
- down, so that the recesses in their edges coincide with the 
ugs in the centre piece, allowing the side pieces to move inward 
sufficiently to free the pile. ; 

A new air compressor.—The latest type of compressor built by, 
the Chicago Pneumatic ‘Tool Com U.S.A., is designed for 
100 lb. to 150 1b, steam pressure, and 100 1b: air delivery pressure. 
The steam cylinders are 20im. and 3lin. diameter ; air cylinders, 
ys and 28in. diameter, all of ‘24in, stroke. The capacity is 

7 





zontal, cross-compound, with air and steam cylinders tandem. All 


the pistons are’ cored’ hollow to save weight. The air, cylinders’ 


are cored hollow to avoid unnecessary weight, stuffing-boxes are of 
ample depth, and the piston-rods are of steel. The air cylinders and 
cylinder heads are water-jacketed, provision being made for a 
circulation of cold water the length of the ¢ inde, the water 
passing also through the heads, its cooling effect being concen- 
trated around the discharge valves. A novel feature is an outside 
water cc tion for conducting the circulation of water between 
air cylinder and cylinder head, avoiding any accident through 
waterentering the interior of the cylinder phe the gasket between 
the cylinder and head me ineffective.“ The steam valves are. 
balanced slide valves, and are provided with the Meyer independent 
adjustable cut-off. The air inlet and discharge valves are of the 
poppet type, placed in the cylinder heads from the outside, and 
accessible for adjustment or repair without removing the cylinder 
heads. The valve, valve stem, and head are forged-in-one piece, 
avoiding the use of flange nuts, jam nuts, oa split-pins. The 
valve seat is entirely separate from the cylinder proper, and may 
beremoved or renewed whenever occasion requires. The valve seats 
are of bronze, and the springs of steel, light enough to minimise 
resistance in opening, yet. strong enough to promptly seat the 
valve in closing. The proportion of valve area to cylinder area is 
liberal, enabling the cylinder to fill freely at each stroke, without 
volumetric loss or impaired efficiency due to the wire-drawi 
effect of insufficient valve area. The cylinder flanges are 
to prevent the valves from falling into the cylinders. This avoids 
the necessity for a guard plate, which always causes a clearance 
loss. A combined speed and pressure regulating governor is pro- 
vided, having a connection to the air receiver, and regulates the 
steam supply to the compressor to suit the air consumption, main- 
taining a constant unvaried air pressure, even though the demand 
be intermittent. Working in combination with this governor is a 
speed governor for regulating the speed of the engine. The inter- 
cooler consists of a set of tubes encircled by a steel shell, into the 
heads of which the tubes are fitted, provision being made for 
expansion and contraction.“ A constant circulation of cold water 
is maintained through the tubes, and the compressed air from the 
initial- compressing . cylinder_enters_the-inter-cooler on one side, 
and after thorough distribution and contact with the tubes 
discharges from the other-side, passing to the next compressing 
stage. ~ ‘aloo ‘ p 

Storage bins of reinforced concrete.—The~ Illinois Steel Company, 
U.S.A.; has a plant for making slag. Portland cement, and has 
recently built storage bins for the cement which are constructed 
on the Monier ‘system ‘of reinforced concrete. ‘ There are four 
cylindrical bins, 25ft. diameter and 53ft. high; they are 29ft. 





. between centres, and*their-walls'are connected*by curtain-walls to 


form a central well or bin. The base is a 3ft. bed of concrete, 
reinforced by a meshwork of Zin. round steel] rods laid Qin. apart 
and-bound-together-with-wire at the intersections. - Upon-this are 
piers of concrete re-inforced by old rails laid vertically, and — 
these rest girders of concrete reinforced by steel rods so placed as 
to form trusses. Upon these girders rest the tanks, which are 7in. 
thick at the lower part and 5iu. near the top. - Within the circular 
concrete walls is embedded a continuous netting of wires electri- 
cally welded at their intersections and forming rectangular 
meshes lin. by 4in. Around this netting are horizontal bands of 
rods 4in. apart, tied to the netting with wire, and placed alter- 
nately inside and outside of the netting. The rods vary from lin. 
at the base to gin. at the top, while the top is finished with a din. 


zed bar. The top is conical, and has a central opening for the 
spout through which the cement falls from the conveying 
apparatus. The bottom is conical, dished upwards, leaving on 


annular portion in which are openings through which the cement 
is drawn for delivery. The elevator and conveyor housing is 
sheathed with Monier concrete and steel plates 2ft. by 5ft., gin. 
thick. The concrete of the tanks is composed of one part of Port- 
sand cement and 3} parts sand, with no stone, mixed moderately 
wet and lightly rammed in wooden forms. There forms were 
carried up as required, the work going on continuously night and 
day so as to ensure monolithic construction, The rest of the con- 
rete had one part cement, three parts sand, and four parts stone. 

A new steam turbine.—Most of the steam turbines now in service 
in the United States obtain their motive power from the force of 
impact or from the impact and reaction of the steam. The 
new Brady turbine recently introduced, however, derives] its 
motive power from the expansive force of steam, the same as in 
the reciprocating engine, and this is said to give a very high 
degree of efficiency. The expansion is effec in a system of 
expansion chambers which are arranged in concentric circles from 
the centre to the circumference of the wheel. These are so 
placed that tangential steam eways lead from one series to 
the next, the steam — ing successively and imparting its 
energy to oppositely revolving discs, The area of the expansion 
chambers increases progressively in the several series, and they 
are so designed as to detain the steam in each series for the time 
necessary to secure the best results at given speeds. The wheel 
consists of three discs and a shell on a horizontal shaft, enclosed 
in a casing. The central disc has the expansion chambers on both 
sides of the face, while the two side discs have them only on the 
side in contact with the central disc. The central disc is bolted 
to the shell, which is attached to sleeves running on the shaft. 
Thus the central disc revolves in one direction, while the other 
discs ure keyed to the shaft and revolve with it in the opposite 
direction. Steam is introduced through the hollow shaft, pee 
or apertures in which lead to the expansion chambers. ‘ests 
have been made with a 37in. 90 horse-power Brady turbine 
under 200 Ib, steam pressure. The steam space was 9556 cubic 


0 cubic feet of free‘air per minute at 100 revolutions, or 2052. 
cubic feet at 120 revolutions per minute: The machine is hori-, 





inches, and the consumption was 13 Ib. of water per horse-power 
per hour. : 
American urmoured cruisers.—Tenders have been opened by the 
U.S. Navy Department for the two armoured cruisers Tennessee 
and Washington. The prices of seven builders ranged from 
£812,000 to. £900,000 each, the cost being limited by the Govern- 
ment to £930,000. One tender submitted by the Cramp Comes 
provided for steam turbines as the propelling engines. @ Vvesse: 
are to be built in 34 years, and to have a minimum speed of. 21 
knots. They will be 502ft. long on the load water-line an 
72ft. 10hin. extreme beam. They will have a trial displacement of 
not more than 14,500 tons each, a total coal bunker capacity of 
about 2000 tons, and a mean draught at trial displacement of 25ft. 
The hulls are to be of steel throughout. The armament of. each 
will consist of a main battery of four 10in. and sixteen 6in. breech- 
loading rifles, and twenty-two 3in. rapid-fire guns ; also a secondary 
battery of twelve 3-pounder semi-automatic rapid-fire guns, two 
1-pounder automatic guns, two 1-pounder rapid-fire guns, two 0-30 
calibre Gatling guns, six 0-30 calibre Colt automatic guns, and 
two 8in. field guns. The hulls will be protected by a water-line 
belt of armour worked in vertical strakes amidships, where it will 
be about 18ft. in height. The armour will be of a uniform thick- 
ness of 5in. throughout the machinery and m ine spaces, and 
3in. forward and aft of this.- The protective deck will extend from 
stem to stern, being flat amidships, but sloping at the sides and at 
each end. It will be built up of 20lb. lower plating throughout, 
with nickel steel of 401b. on the flat and 1401b. on the slopes. 
Hoists driven by an electric motor, and delivering seven pieces a 
minute, will convey the ammunition for 6in. and smaller: guns 
directly from the ammunition rooms to the deck where it is 
required. The turret guns will have regular ammunition hoists 
operated by electric power leading directly. from’ the ing 
room to the turrets. . The ships will be ~ propelled by vertical 
twin-screw four-cylinder triple-expansion engines of a combined 
wer of not less than 23,000 horse-power. There will be sixteen 
Boilers of the straight. water-tube type in. each .cruiser, placed, in 
eight water-tight compartments. These will. furnish steam’ for 
the main’ engines, and all the necessary auxiliary and other 
machinery throughout the ship. Each cruiser will be fitted with 





‘four funnels, 100ft. high above the grates. The vessels will. be 


lighted throughout with electricity. With the exception of certain 
auxiliaries to be — by steam, all power’on board will be 
electric, including boat cranes, turret-turning motors, ventilating 
fan motors, &c. : 

American 120-ton tank locomotive.—The American Locomotive 
Company has recently built two extremely heavy tank locomotives 
for the Kanawha and Michigan Railway to be used in shunting-and 
shifting service in the Kanawha coalfields, and . to .works on 
gradients of 1 in 25 and 1 in 22. The engines have eight-coupled 
wheels, the third pair being the main drivers. .Forward-of [the _ 
cylinders and smoke-box is a two-wheeled bogie, and under, the 
footplate is a similar trailing, bogie..The entire footp! is 
enclosed by a steel cab, and ‘behind it is the coal bunker, while 
in front extend the two side tanks. The general particulars are as 
follows :— 


Cylinders ..... 19in, x 26in, 
Driving wheels .. 4ft. lin. 

ie wheels .... 3ft. 6in. 
Driving wheel base .. 15ft. 
Total wheel base ..... 34ft. 
Weight on driving wheels 92 tons 
Weight, total .. .. .. 120 tons 
Boiler, diameter 5ft. 6in. 

oft. 6in. 


Rail to centre of boiler .. 
Fire-box : “s 


oe ha tee oft. x 5ft. 3in. 
Tubes, 304 ; diameter i 


‘in. 

Tubes, length .. .. .. 15ft. Sin. 
Heating surface, fire-box 166 square feet 

9 ” u eee eee ee ss 

33 ” total 2644 ” ’ 
ee 44 oy a 
Slide valves, travel .. .. 5din. 

= » Outeldelap.. .. jin. 
» inside clearance none 

- » lead in full gear none 

Journals, main drivers .. .. 8}in. x 12in. 
” other drivers .. in. x 12in, 
we bogies .. Jin. x l4in, 

Wa ce Se ee ae as qin. 

Length ofcab... .. .. .. so» lift. 7in. 

Tank, length re oa Se 1éft. 

» height “e -- «. « 4ft. Sin. to 6ft. 

» . Width pa. eke we lft. 7in at top, 2ft. 6in. bettom 
Height rail to top of chimney oes os jee: BERR Bim. i 
Water in tanks .. .. .. .- 2500 gallons 
Coal in rear bunker .. 5 tous 
Tractive power 32,360 Ib. 

5-6 


Adhesive ratio 
We et <a |< Son, bab 
American locomotives for the Cupe.—Among the locomotives being 
built in the United States for the Cape Government Railways is a 
tandem-compound type of goods engine, similar to the engines 
built for heavy work on the Northern Pacific Railway, and the 
Atchison, Topeka, and Santa Fé Railway. The engine is of the 
consolidation type, having eight-coupled driving wheels, of which 
the third pair are the main drivers, and a two-wheeled leading 
bogie. The high-pressure cylinder is in front, and the crosshead 
slides on Laird guide bars above the —— All driving wheels 
have semi-elliptic springs under the boxes, 


(with tanks loaded) , 
Fugees oe. ake bituminous coal. 


Volume of each pair of cylinders 124 cubic feet 
Cylinders, high-pressure . 13in. x 26in. 
oa low-pressure 23in. x 26in. 
Driving wheels . 4ft. 
Bogie wheels .. .. .. -. ft. 4}in. 
Driving axle journals .. Thin. x Shin. and Jin. x 8}in. 
Wheel base— 
Driving 14ft. 6in. 
Total 22ft. 2in. 
Weight— 
On drivers 56 tons 
Engine eg RE 63 ,, 
Engine and tender .. 103 ,, 


Heating surface— 


Fire-box a tare igs Cie, em aide -) sip 
te” ee nee ‘ 
GRE fine oe se. 00: | de en ae pa 
Grate surface . ae 
Boiler, diameter 5ft. 
Steam pressure a Te ee 200 Ib. 
Fire-box, copper, with radial stays .. Sift. x Q4ft. 
Tubes, 196, diameter « es 2in. 


4 ~ MEE wae 085-40 12ft..7gin. 
Valves (piston type)— 
. aie 5yin. 


Outside lap a. aa lin. 
Inside lap or clearance .. im and lin. 
eRe ae in. 
Chimney— 
Diameter .. .. l4in, to 1éin, 
Height to top .. 12ft. 10in. 
Boiler plates. .. .. steel 
Tube plates wee we ke ysin. and jin. 
nk, Ee ae See ee 
Weight on drivers divided by heating 
surface a EE Ser ae 
Total weight divided by heating surface .. 90-5 
Heating surface divided by grate area .. 70-4 


Tube surface divided by fire-box heating 


surface Be ane aa ae ee et 
Heating surface divided by cylinder 

volume ing edi 2 San) ws | Gwe” ee 2-5 
Grate area divided by cylinder volume .. 1-6 

Tender. 
reer pe cight-whecled double bogie 
Wheels, diameter +. 2ft. 9$in. 
Axle journals .. -. 4}in. x Qin. 
Underframe steel channel bars and plate 
tons 


Weight loaded. = 
Coak wc 





64 ” 
Water .. 3750 gallons 
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TRAMWAYS—COMBINED ENGINE AND 


RAILWAY CATASTROPHES IN THE 


UNITED STATES. 


A curious discussion is proceeding in the American 
technical Press. The fact that murderous catastrophes 
—we cannot call them accidents—take place with 
monotonous repetition has stimulated the Scientific 
American to protest. In a remarkable article entitled 
“How much then is a Man better than a Sheep,” our 
contemporary suggests that whereas compensation for 
the death of a man is rated at 5000 dols., and a sheep at 
5 dols., it would teach railway coffipanies to use more 
care if they had to pay for every man killed or disabled 
at his full value. It is pointed out that the crowded 
railways of Great Britain have been worked for fifteen 
months without the loss of life of a single passenger, 
while in fifteen days no fewer than seventy-seven persons 
have been slain on the railways of the United States. 
Nor is this exceptional; day after day we hear of 
horrible catastrophes. Thus, on the 24th of this month 
a collision took place on the Cincinnati and St. Louis 
Railway, and six post-office clerks in the mail car were 
burned to death. The Scientific American, determined 
to get®at the™causes if possible, applied tojJthe leading 


DYNAMO 


the catastrophe was due to neglect and ignorance on the 
part of the driver. No amount of argument of this kind 
will get over the fact that the collision took place, and 
many lives were lost. 


of no fewer. than fifty-six “ accidents ” for the first fort- 
night in December, and forty-five persons were killed, 
and a large number more or less seriously injured. The 
Scientific American points out that if accidents took piace 
in Great Britain at the same rate that they do in the 
United States, the total number killed in the fifteen 
months referred to, instead of being nil, would have been 
1315, and of the injured 13,000. It seems that on the 
railways, at all events, the gospel of “hustle” may be 
preached to dreadful purpose. 








ROTHESAY ELECTRIC TRAMWAYS. 


Tue Tramways at Rothesay have recently been recon- 
structed for electric driving, the work having been carried out 
by Messrs. Dick, Kerr and Co, Limited. The undertaking is 
cf interest from several points of view, not the least of these | 
being that of the difficulties met with in landing the cars, kc. | 


The very same issue of our con- | 
temporary that contains this defence also contains a list | 


| _ The line at present joins Rothesay with Port Bannatyne, a d 
is some 24 miles long. It is, however, in contemplation 4 
carry out extensions in the direction of Ettrick Bay a 

| Kilchattan Bay. The permanent way is double throughoy 

| and of 3ft. 6in. gauge. The rails used are in 60ft. lengths sak 

| weigh generally 94 Ib. per yard, this being increased to j7 lb 
at the crossovers. The sole plates are 10in. by gin. by 20in. 

| Cast steel points with wrought steel tongues are used, ths, 

| being 3ft. Gin. long. Neptune standard bonds aro used 
throughout. The gradients are not heavy, and the lines tr 
almost entirely on the shore road. The engraving—Fig, |_ is z 
reproduction from a photograph taken looking towards Port 
Bannatyne, and shows the method of overhead Construction 
employed. 

The new generating set, to supplement that removed from 
Glasgow, consists of a Dick, Kerr dynamo coupled to a 
| Browett, Lindley engine. This engine is of the Vertice] 
enclosed high-speed type, the engine running at 450 reyoly. 
tionsper minute. It is compound, and has cylinders 11}in. and 
13in., with an 18in. stroke. The complete new set is al;o 
shown. The generator has a capacity of 150 kilowatts, ard 
is compound wound. It has four’ poles, the yoke being of 














Fig. 1—PERMANENT WAY AND CONDUCTORS 


cast iron, and the pole pieces of laminated steel cast into the 

frame in the manner ordinarily adopted by this firm. The 

| field spools are of sheet iron with brass ends, the series 
and shunt windings being kept separate. The armature is of 
the slotted drum-wound type. 

The battery of accumulators has a discharge capacity of 
350 ampéres for one hour. In conjunction with this there is 
a beoster, which consists of a shunt-wound motor direct 
coupled to a differentially-wound generator. The contract 
included the supply of a switchboard, which is of the maker's 
standard type, and it was also necessary to install a range of 

| steam and exhaust piping, the former being of lap-welded 
steel, with cast steel T’s, and the latter of cast iron. 

The rolling stock consists in all of fifteen cars, ten being 
open and intended for summer traffic, and five being combi- 
nation cars, which can be used in the winter. We give in 
Figs. 2 and 3 engravings showing both types of car supplied. 

| Each of these cars is equipped with two motors, classified 
by Messrs. Dick, Kerr as 25 B,the controllers being similar t> 
| those which we described in our recent Electrical Supplement. 
The overall length of the open cars is 43ft. 5in., and they are 
each constructed to carry fifty passengers. The floor frames 























Fiz 2—COMBINATION CAR 


engineer of one of the great railroads entering New 
York, and, drawing a comparison between Great Britain 
and the States, asked why life was so safe in one 
country, so unsafe in the other. “In his prompt reply 
he put his hand at once on the weak spot: ‘The 
different results are to be explained by a difference in 
national temperament—here, we take chances.’ He was 
right; our engineers do take chances; they interpret 
signals to please themselves; run past them, and—kill 
seventy-seven passengers in fifteen days.” The Itailroad 
Gazette figures for the railway companies, and having no 
case, denounces counsel and jury in the case of the New 
York Central Tunnel accident, which has already been re- 
ferred to in our pages. Thejury condemn the management. 
The Railroad Gazette will have it that the signals and 
the management are all that they should be, and that 


The contract included the removal from Glasgow to Rothesay 
of the generating plant which worked the tramways on the 
original Springburn route of the Glasgow Corporation, the 
reconstruction of the track, the provision of rolling stock, 
overhead equipment, a storage battery, and a new combined 
steam engine and dynamo. That Rothesay is a charming 
place many of our readers are well aware, but hitherto it has 
remained unprovided with—nor has it needed—apparatus on 
its landing pier suitable for dealing with such large goods as 
tramcars. Consequently it was necessary specially to 
improvise plant for the successfully landing of the apparatus. 
The cars and plant were sent from Glasgow in barges, and 
were unloaded at Rothesay by a crane specially erected on the 
pier head. The difficulty does not seem to have been due so 
much to the weight of the cars, &c., as to their length, which 
in some cases was as much as 43ft.5in. However, the opera- 
tion appears to have been carried out successfully. 
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Fig. 3-OPEN CAR 


are built of teak fortified with steel sections. The supports 
of the superstructure are grooved to permit of storm curtains 
sliding in betweenthem. The seats are arranged transversely, 
and are composed of pitch pine laths, with teak backs. 
| The car bodies are mounted on Brill maximum traction trucks, 
| with the smaller wheels leading. These trucks have a whecl 
base of 4ft:, the diameter of the driving wheels being 30in., 
and of the pony wheels 20in. The wheels are of chilled iron. 
The combination cars are also intended to accommodate fifty 
| passengers, but their overall length is 11in. less than that of 
| the open cars, being 42ft. 6in. A portion of each car is 
| enclosed. The end platforms carry seats which are only pro- 
| tected from the weather by means of storm curtains, as in 
| the open cars. This type of car has been supplied for a 
/ number of places by the makers, and may be considered as 
| one of their standard patterns. These cars also are carried on 
| Brill maximum traction trucks, 
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MAKESHIFT FOR CUTTING A SPECIAL SCREW 
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Sketch shewing Tool in Cutting Bar 
for screwing Coarse-pitched Nut. 


Screw |8 Pitch, 4 threads Right hand- to suit Driving Sleeve. 
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Screw 18" Pitch; 4 threads Righ hand -to suit Driving Screw. 
Driving Sleeve-| off G.M. 
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“Tre Excuimer” 


CUITING A STEEP PICCH SCREW. 





THE accompanying figures illustrate a method adopted by 
Messrs, Strickland and Co., of Teddington, for cutting a | 
Screw and nut of very steep pitch. The following letter | 
explains matters :— 

‘‘Sir,—The screw is 24in. diameter by 18in. pitch, and the 
nut is 2ft. 6in. long. When designing this we thought there 
Would be no difficulty in getting it cut by someone who had 
suitable plant, as the job seemed one more suited for a rifling | 
machine than any other. We sent it to several firms, how- | 
ever, but could get no one to quote for it at all or tell us of 


Pian. 








Swart 


Messrs. Strickland and Co. have supplied to us in recuest for 
further information on the points mentioned :— 

‘‘Sir,—The belt from the countershaft diove on'to the 
Jathe cone pulleys, which were disconnected entirely from 
she rest of the lathe, simply running loose on the lathe head- 
stock shaft. From these pulleys a belt drove a spare set of 
pulleys shown on the bench which were put up for the 
purpose, and then from this spare set again another belt 
drove the pulley wheel shown on the end of the leading screw. 
‘J'he leading screw was connected by compound gearing to 
the lathe headstock shaft, which in turn moved the work 
round for cutting the screw. It will thus be seen that the 
back gear was ‘ out’ of gear and that the slipping of the belt 


anyone in wh ine i 5 ; : - 
ee eae Oe we Sek to: dal te enteatees | raade no difference whatever to the cutting of the thread, for 


with the plant we have. We used a 10in. screw-cutting lathe 
which has a leading screw of jin. pitch. In order to get the 
necessary pitch for the screw, therefore, it was necessary that 
it should go round thirty-six times as fast as the mandril, 
and this, of course, made it difficult, if not impossible, to 
drive the leading screw in the usual way. We therefore did 
the reverse, and fitted up a temporary countershaft on a bench 
that stands near the lathe, om drove the end of the leading 
Screw with a pulley fixed on it from this. For cutting the 
male thread all that was necessary then was to set the tool 
in the tool-box to cut horizontally instead of vertically. 
Making the internal thread, however, was a little more 
troublesome, and we made a tool as enclosed sketch. With 
this we had no difficulty.’’ 

It may be as well to add the following particulars which 


| if the belt slipped the work stopped and no harm was done.” 
| We think this example of ingenuity will be found interesting 


| ti0 mechanical engineers. 


Tur Government Secretary of British Guiana announces 
| that the following privileges will be conferred on the first discoverer 
‘before January Ist, 1907, of any of the following minerals within 
the limits of the Colony :—Platinum, silver, copper, coal, and 
petroleum. A concession will be issued free of cost for an area not 
exceeding 500 acres of Crown lands. Mining operations to be 
commenced within twelve months of the issue, and the continuance 
of the concession to depend upon continuous working of the mine, 
| and the concession to become void three months after working 
| ceases, Freedom from royalty will be conceded for ten years. 














NOTES FROM JAPAN. 
(from a Correspondent.) 
Tokyo, January 20:h. 

Shipluilding.—Great advances have been made in this industry 
within the last few years, both by Government and private yards, 
though it cannot be called satisfactory from an economical point of 
view, as long as all iron and steel has to be imported ; the chief 
improvement lies inthe manner in which this material is handled. A 
new cruiser was launched on the 15th December at the Kure Navy 
Yard after having been only ten months under construction. Her 
dimensions as given are :—Length, 312ft.; beam, over 40ft.; and 
po sepreageg 3420 tons ; horse-power, 9400 ; and estimated speed, 
20 knots. The armament of the Tsushima Kwan will consist of six 
15-centimetre guns, ten 12-pounders, and four 47-millimetre guns. 
The private P pny both at Nagasaki and Kobe are showing increased 
activity, and are building for the Nippon Yusen Kwaisha, a vessel 
of 1800 tons having just been launched from the latter. This yard 
has also lately received an order from the Korean Government for 
a Customs cruiser. 

International Petroleum Company.—This company is said to be 
extending its business largely, and it is reported that over five 
thousand tons of new boring machinery has Tately been imported. 
There appears to be some difficulty as to its transport, owing partly 
to the bad landing on the West Coast at Naoyetsu, and partly to 
the want of appliances for handling weights on the mountain rail- 
—. the Usui Pass—Abt ‘system—which is narrow gauge, 

t. 6in. 

I hore to be able to send further particulars as to the operations, 
plant, &c., of this company by next mail. The oil produced and 
placed on the market is not up to the imported oils in quality, but 
is sold at a lower price, which counts for everything in this 
country. It is the same with every article ; the people will not 
understand that a good thing at a high price is cheaper in the 
long run. They only look at one side of the question. 

The consumption of petroleum is increasing wonderfully, asa few 
figures will show.’ 1868 is the first year in which a record of the 
importation ee is given, and statistics show that Japan 
only spent 7256 yen on it. From that time to the present the 
trade has shown a continual increase, so we find in 1874 that over 
a million yen was spent. In 1897 the amount reached nearly eight 
million, and in 1900 the value of the imported oil was 14,162,652 yen, 
whilst in 1901 there was an increase on this figure of about 
800,000 yen. This is the more remarkable as the selling price has 
been greatly reduced of late years, but is y to be accounted 
for by the greatly improved and cheaper transport, and ‘the fact 
that the Japanese now manufacture their own lamps, globes and 
chimneys, and sell them at a ridiculous'y low price ; also at the 
humerous night fairs which are held in Tokyo and other parts of 
the country the only illumination used is petroleum burned in open 
tin lamps, and which give off an intolerable amount of choking 
smoke, but which the Japanese do not seem to mind in 
the least. I have noticed lately, however, that they are 
beginning to use a kind of Argand burner and chimney with a tin 
hood, which gives a better light and less smoke. 

Customs appeals.—Lately there bas been a considerable number 
of these brought by foreign firms against the higher rates levied, 
but in only one case has the appeal been successful, and in the 
opinion of competent authorities this was due to the care and skill 
shown in the presentation of the importers’ case. The inference is 
that most, if not all the other cases, might have resulted in like 
manner had the same care been shown in representing them to the 
Minister for Finance. The successful appeal was against the 
decision of the Customs that fifty tons of galvanised steel telegraph 
wire should be classed as hard steel, whilst the importers con- 
tended that it was mild steel. The Customs subjected it to 
various tests, such as heating to white heat, lowering the 
temperature to a red heat, then bending, or rather breaking. This 

rotest was addressed to the Minister for Finance in September 
ast, the import having taken place in July, the Finance Minister’s 
decision was only given last month, so that no one can accuse him 
of undue haste in the matter. For a long time the question as to 
whether the railways should be in the hands of the Government or 
held privately has been under discussion, but from an outsider’s 
point of view there can be no hesitation as to which is preferable 
to the travelling public. It is notorious that the facilities, rates, 
and attention to the comforts of passengers are far more studied 
on the latter than the former. The first line in the Empire was 
laid between Yokohama (Kanagawa) and Tokyo, but when the 
main trunk line between Tokyo and Kobe was first opened, and 
till within the last year, all through trains passed through Yoko- 
hama. In order to avoid the delay caused by having to run in to 
Yokohama the Government constructed a loop line from Kanagawa, 
so as to avoid the necessity of running in to Yokohama with the 
through trains. The stopping station for the through expresses is 
at a place called Hiranuma, about one and a-half miles from Yoko- 
hama. The means of transport are entirely inadequate and the roads 
scandalously bad ; the consequence is that Yokohama folk have half 
an hour’s jinrikisha ride to and from the station before they can 
get into a train which has to carry them 300 odd miles in about 
seventeen hours. This, from Tokyo and Yokohama to Osaka and 
Kobe. After Kobe, the railway passenger takes the Sanyo Railway, 
a private company, and finds conditions of attendance, civility, and 
comfort quite the reverse ; the sleeping, dining, and drawing-room 
cars on this line are not as good as in Occidental countries at the 
present day, but are far and away better than any the Govern- 
ment lines can offer to the public. The fact is that all officials in 
this country are brought up on a bureaucratic system, and as 
soon as they have got into a uniform with brass buttons and a 
red cap, consider the general public as their servants. It is the 
same-in all Government departments with which one comes in 
contact. The rage for uniform is carried to an absurd degree ; 
every school, both boys and girls, must have its own, and the 
ingenuity displayed in varying the cuts of. coats, designs of 
buttons, and shape of caps is really worthy of a better cause. If 
they would only display a quarter as much industry in the 
discovery of new and useful inventions which would benefit man- 
kind their talents would not be altogether wasted. - But it is just 
here that the Japanese seem to fail behind the rest of the world. 
They are very good imitators, though no one with any experience 
would buy a Jay anese imitation for half the cost of the imported 
original ; there is only one instance within my knowledge where a 
foreign patent has been improved. This is the Miyabara water- 
tube boiler, which has its advocates, though whether it is superior 
to some of the many others on the market is extremely doubtful. 
Without in any way wishing to detract from the credit of the 
wonderful advances made by this country during the last thirty 
years, a resident cannot but be somewhat irritated at the fulsome 
praises lavished on her progress by people who only look at one 
side of the question. They have assimilated Occidental boots 
(modified), clothes, machinery, &c., but the Japanese is there 
still, and no familiar intercourse is possible between himself and 
the foreigner who introduces the advantages of Western civilisa- 
tion. To use anold expression, the foreigner can get ‘‘no forrader” 
with him. 

This is a very much discussed subject both with natives and those 
whose lots are cast in this land. There seems to be no doubt that 
the Governments, urged by the electorate, have launched out far _ 
beyond their means, and this is entirely traceable to the large 
indemnity received from China at the close of the war, 1895. The 

remature establishment of the Government iron foundry at 
Welensaten, in South Japan, a place whose only justification lay 
in the proximity of its coal supply, without iron, and a bad 
harbour, induced the expenditure of vast sums for a naval yard at 
Kure which was intended to deal with the iron and steel produced 
at Wakamatsu in the construction of battleships and first-class 
cruisers ; this is not forthcoming, nor likely to be. The foundry 
is up for sale to the highest bidder, and there is little doubt that 
a good many people have made their fortunes out of this most 
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unfortunate venture. Of course it will go cheap, but in any case 
it will be a dear bargain for the purchaser. This morning’s Japan 
Mail has a leading article on tke subject, which I apologise for 
transcribing :— 

‘* January 20th, 1903.—It cannot be denied that, from the point 
of view of onlookers, the country has pushed forward at a rate 
which outstrips practical considerations, and that in some direc- 
tions there has been superfluous expenditure. The Kure 
dockyard, for example, is on a scale fitted for the building of 
line-of-battle ships, and yet there is no apparent prospect of its 
being required to construct vessels of more than the paltriest 
dimensions, for many years at all events.” (The last sentence is under- 
lined because the editor of this paper is entirely pro-Japanese, and 
this appears to be his candid view of the present situation.) The 
article goes on to say: ‘‘ Perhaps” —my italics—‘‘the extravagance 
here apparent is attributable to the fiasco at the Wakamatsu 
Foundry. Had the latter been a success, there might have been 
adequate, or partially adequate employment for the dockyard. 
But as things stand, the Foundry, having cost over 20 millions, is 
still in a state of incompetency, and the magnitude of the deck- 
yard in comparison with the work it has to perform is as though 
one undertook to break a filbert with a sledge hammer. Further, 
there is beginning to be heard among experts a very unequivocal 
opinion that the coast fortifications undertaken by the Government 
are out of all proportion to the needs of the country. Should the 
evil day arrive when the Japanese fleet is shattered, and the littoral 
seas are dominated by a foreign foe, these magnificent and 
costly fortifications might partially vindicate their existence. 
But the immunity of the Empire’s shores from attack depends 
primarily on the efficiency of the navy, and it can scarcely be 
doubted that some of the many millions devoted to coast fortifica- 
tion might be advantageously diverted to the expansion of the 
navy.” This article isa digest of an interview with Marquis Ito 
by a representative of the Chivo Shimun, and would hardly have 
been reproduced in the columns of the Japan Ma‘l did not the 
editor share the views expressed by such an eminent and far-seeing 
politician as Marquis Ito. There is no doubt the finances of the 
country are in a parlous state, which, added to the present disloca- 
tion in the Diet, and the state of the laws with regard to the intro- 
duction of foreign capital, tend to stay any advance for many years. 

That is Japan all over. It wants both the substance and the 
shadow. The foreigner, although he has educated them up to 
their present standard, is and will be looked upon as an enemy; 
or at least, as one who would like to have his fair share of the 
profits arising from his instruction, and this the Japanese do not, 
and will not, understand. They want all, and want to treat the 
foreigner they employ to educate them simply as one to be shunned 
as soon as the lesson is learned. Many instances of this are withia 
the writer’s knowledge. In writing these notes, the chief object in 
view is to warn any would-be speculator from investing here before 
he has thoroughly investigated all the conditions under which his 
capital will be placed, and he cannot do this without paying a visit 
to the country, and taking care that his advisers are entirely dis- 
interested. 








THE JUNIOR INSTITUTION OF ENGINEERS. 


On February 21st a party of about a hundred members of this 
lIastituticen visited the East Greenwich works of the South Metro- 
politan Gas Company, through facilities extended by the chairman, 
Sir George Livesey. They were shown over by Mr. Joseph Tysoe ; 
and Mr. W. G. Wernham expressed their thanks for the arrange- 
ments made for their benefit. The company owns some 130 acres 
of land at Greenwich Marshes, having a frontage cf 1400 yards on 
the river Thames. About 100 acres of this land are reserved for 
gasmaking purposes, upon which area it is intended to arrange 
twelve retort houses. Four retort houses, 485ft. long, running 
parallel with the river, are now completed, and a fifth is being 
built. Each house is equal to a make of about six million cubic 
feet per day, and contains forty-five settings, of ten retorts in a 
setting. Each retort house has separate connections, condenser, 
exhauster, washers, scrubbers, and purifiers, with one extra set 
of exhausters for three retort houses. In No. 1 retort house 
the Fonlis-Arrol hydraulic stocking machines are used. In 
Nos. 2, 3, and 4 houses West’s stoking machines are employed. 
They are worked by the wire-rope system, driven by gas engines. 
The coal jetty is built L-shaped, and works are at present in pro- 
gress to convert it into a T shape for increasing the coal unloading 
facilities. At present four bydraulic cranes are fixed for unload- 
ing only one ship ata time. The jetty is in communication with 
the coal stores between each retort house, by means of an elevated 
railway. A ship of about 1250 tcns is discharged in about seven 
and a-half hours. The gasis condensed in pipes running round the 
retort house, and afterwards in a 36in. spiral pipe condenser. It 
then travels through a water condenser, so arranged that the gas 
passes backwards and forwards through the gas passages, while the 
water runs from bay to bay in the opposite direction. Compound con- 
densing engines of the Farey type are connected direct to pairs of 
140,000 cubic feet perhourexhausters. There are six of these sets, one 
set for each retort house, with two spare sets for the four houses. 
A new engine house is in progress of construction. The gas passes 
through three “Livesey” washers, supplied with ammoniacal liquor 
from the hydraulic mains and scrubbers, and thence to thescrubbers ; 
the second and final one are supplied with water, which is after- 
wards pumped over and over in the first or liquor scrubber. There 
are six purifiers—four charged with lime and two with oxide. The 
lime purifiers are worked in rotation. The station meters will pass 
150,000 cubic feet per hour, two being required for each retort 
house. The drums work in concrete tanks, sunk in the ground, so 
saving the expense of a meter house. The first gasholder erected 
is in four lifts, varying from 241ft. to 252ft. in diameter, and 44ft. 
deep, with a capacity of eight million cubic feet. The second gas- 
holder built was made larger, but as the water in the ground was 
the cause of adding so considerably to the cost of the work, it 
was decided to excavate to a depth of 13ft. only, and carrying the 
concrete tank 20ft. above the ground level. As the diameter of the 
outer holder is 300ft., and the depth only 31ft. 6in., the holder 
would be difficult to guide on rising, if special care had not been 
taken in the arrangement of rollers for the inner lift. There are 
six lifts, two of which rise above the framing. The capacity of this 
holder is 12 million cubic feet. A considerable portion of the gas 
made at these works is sent up daily to the Old } Kent-road works 
through four miles of 48in. maiz. Centrifugal fans are used for 
handling the gas as well as for distribution. New chemical plant 
has been erected for the manufacture of sulphate of ammonia and 
the necessary sulphuric acid. One unit of ammonia plant is com- 
pleted which is capable of turning out 20 to 25 tons of salt per 
diem. Spent oxide of iron is used for acid making, the material 
being burnt on shelves, and the resulting sulphurous acid oxidised 
to sulphuric acid in the usual manner, Each unit is capable of 
making about 14 tons per diem. 

The ensuing meeting of the Institution is to be held on March 
6th, when ‘‘Some Practical Notes on the Use and Maintenance of 
Electric Motors for Factory Wcrks” are to be read by Mr. W. T. 
George ; and on Saturday, March 14th, the conversazione takes 
place at the Westminster Palace Hotel. 








Tuer French Wireless Telegraph Company has, through 
its president, M. Victor Popp, applied to the Under-Secretary of 
Posts and Telegraphs for permission to establish on the Ile St. Pierre, 
near Newfoundland, a long-distance wireless telegraph station, 
that shall permit of communicating with the company’s station 
at Cape La Hague. The first-named station is to serve exclusively 
for demonstration until its utility be proved for the navy or the 
fishing fleet, when the wr undertakes to apply the system 
to the principal fishing vessels. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE do not appear to be any signs of material improvement in 

trade generally, nor, on the other hand, do things appear to be 

any worse than has been the case during the past few weeks. 

Finished iron rates are about as follows :—Marked bars, £8 10s.; 

Earl of Dudley’s brand, £9 2s. 6d.; second grade, £7 10s.; and 

common unmarked bars, £6 5s. to £6 10s.; sheets, singles, £7 7s. 6d. 

to £7 12s. 6d.; doubles, £7 10s. to £7 15s.; trebles, £8 2s. 6d. to 
£8 7s. 6d.; with galvanised corrugated ditto, £11 2s. 6d. to 
£11 7s. 6d. f.0.b., Liverpool. The upward move of spelter has 
added somewhat to the difficulties of galvanisers. Hoop iron is 
quoted about £7 5s. to £7 10s.; gas strip, £6 lds, to £6 17s. 6d.; 
and rail rod and rivet iron, £7 5s. to £7 103. The annual meeting 
of the Midland Wages Board, which is to be held in Birmingham on 

March 2nd, is looked forward to with considerable interest by 

members of the iron and steel trades. 

Steel makers, it is understood, are enjoying a slightly more pros- 
perous period, those engaged in the manufacture of sections being 
well oceupied. Bessemer steel billets are quoted at about 
£4 12:3. 6d. to £4 17s. 6d.; Siemens do., £4 15s. to £5; mild steel 
bars, £6 10s. to £7; plates, £6 5s. to £3 15s.; girders, £6 to 
£6 5s.; and steel angles, £5 15s. to £6 5s. 

Pig iron, except in the case of Northamptonshire, which has 
shown some weakness recently, does not vary much, and in the 
latter instance this weakness is believed to be only temporary. 
Quotations are about as follow :—Staffordsbire cinder forge, 49s. ; 
part-mine, 49s. to 51s,; all-mine, 57s. 6d. to 67s. 6d.; best do., 80s, 
to 85s.; with co'd blast, 95s. to 100s. Northamptonshire is quoted 
at 48s, to 50s.; Derbyshire, 503. to 51s.; North Staffordshire, 51s. 
to 52s.; and Lincolnshire, 53s. ld. It is reported that some 
makers of Nerthamptonshire iron have of late been more anxious 
to sell in consequence of accumulated stocks. 

The Tramways Committee of the Birmingham City Council met 
recently to discuss the proposals made by the British Electric 
Traction Company for the extension of the lease of the whole of 
the tramways in the city and for a modification of the system of 
traction. When the meeting finally broke up after a long discus- 
sion, the chairman of the committee said the meeting had been 
further adjourned in order that certain points might be considered 
before a final decision was arrived at. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—During the past week there has been a strong 
upward move in pig iron, which has been largely brought about by 
shipments to America and the Continent, and also by speculative 
operations. This has given an impetus to buying both on the part 
of consumers and merchants, and during the last few days a con- 
siderable weight of business has been put through. The present 
position is, however, in most quarters, looked upon as not likely to 
be more than temporary, but for the time being it is possible there 
may be some further upward move even on the advance that 
has already taken place. Consumers, who for the most part have 
been covering only from hand to mouth, are, of course, compelled 
to pay the advanced prices for any iron they may now require, but 
there is little or no disposition to purchase beyond current wants. 
Merchants who, in some cases, have been operating on the ‘‘ bear” 
tack recently, are also compelled to cover, and until their trans- 
actions are cleared it is more than likely a hardening tendency may 
be maintained by holders for the rise. Hematite makers, who 
have recently been very firm in holding to their full rates, have 
followed the upward move in pig iron. Finished material remains 
without material change; for the most part business continues 
only indifferent, and although there is more firmness in quotitions, 
no better prices are obtainable. 

There was a fairly active and strong market at Manchester on 
Tuesday, but so far the upward move in pig iron has been mainly 
confined to foundry qualities. Middlesbrough has gone up quite 
2s. to 2s. 6d. per ton from last week’s quotations, and this bas 
been followed by Lincolnshire No. 3 foundry being officially 
advanced 2s. 6d. per ton. Delivered Manchester, No. 3 foundry, 
Lancashire, is now quoted about 57s. 6d. to 58s , less 24, Lincoln- 
shire 53s. 6d., and Derbyshire, which has so far only partially 
followed, is quoted from 56s. 6d. up to 57s. and 57s. 6d. net. For 
forge qualities representatives of makers have teen doubtful as to 
what course to take, the continued unsatisfactory condition of the 
finished iron trade rendering it doubtful whether advanced prices 
could be at all readily got. There has, however, been a tendency 
to harden on recent quotations, and for delivery Warrington 
current market quoted rates average about 51s. 6d. to 52s., less 24, 
Lancashire, 51s. 6d. to 52s. net Lincolnshire, and about 51s. net 
Derbyshire. Middlesbrough iron has been generally strong at a 
minimum basis of 58s. 4d. net for No. 3 foundry, delivered Man- 
chester. Scotch iron, which has been advanced about ls. per ton, 
is quoted 59s. 9d. up to 60s. 3d. for Eglinton, 61s. 9d. to 62s. 3d. 
Glengarnock, and about 63s. Gartsherrie, delivered Manchester 
docks, 

In the finished iron trade no really material improvement can 
te reported, new business still coming forward indifferently, and 
the principal forges continue short of orders, some of them not being 
able to run more than about two-thirds time. The upward move in 
pig iron is, of course, rendering the position of finished ironmakers 
still more difficult, as there would seem to be little probability of 
their being able to get any appreciably higher price for manufac- 
tured material. The tendency is, however, towards increasing 
firmness on recent quotations and for delivery ; Manchester prices 
are strong at £6 8s. to £6 103. as the minimum for Lancashire 
bars ; £610s. to £6 15s. for North Staffordshire ; £8 to £8 2s. 6d., 
sheets ; £7 2s. 6d. for random to £7 7s. 6d. special cut lengths of 
hoops delivered Manchester, and 2s. 6d. less for shipment. 

A moderate inquiry has been coming forward for hematites, and 
following the upward move in pig iron, makers Y gg = have 
advanced their quotations quite ls. per ton ; . 3 foundry, 
delivered Manchester, not being quoted under 68s. 6d. to 70s. net. 
Local made billets are quoted £4 15s. delivered Manchester dis- 
trict, but slight!y under this figure would be taken where orders 
of any moment are to be got; German billets average about 
£4 7s. 6d. to £4 10s. 

A fair amount of business is coming forward in manufactured 
steel, chiefly, however, in comparatively small orders, buying of 
any weight being exceptional, and prices remain much about as 
quoted last week. Steel bars range from £6 5s. to £6 7s. 6d., with 
special quotations £6 10s.; angles, about £5 15s.; common steel 
plates, £5 17s. 6d. to £6, 

With regard to the protest recently raised by the Lancashire 
boilermakers with reference to the differential rates charged by 
the associated boiler platemakers for Lancashire boiler plate 
specifications as compared with basis quotations for similar plates 

elivered in the Sonth of England, I understand that, following the 
reduction of 10s. per ton announced recently on Lancashire boiler 
specifications, a notification has been forwarded to the Lancashire 
boilermakers that the list rates for boiler-plate specifications have 
now been put on the same basis all through the trade. As the 
chief complaint of the Lancashire boilermakers was not the actual 
basis price of the associated makers, but the differential rates of 
Lancashire as compared with the South of England, the main 
source of grievance would now seem to have been removed. 
There is, however, still only a very limited amount of buying 
coming forward at the current market rates, which range from 
£6 17s. 6d. by outside makers, with £7 2s. 6d. as the basis of the 
Association makers, less 24, for boiler-plate specifications, delivered 





in the Manchester district, 


The general report which I receive from engineering trade 
representatives in this district is that a moderate amount of work 
is Lory 4 through, but that it is exceptional where estublishments 
are at all well booked far ahead, orders in hand as a rule not bein, 
more than sufficient to keep shops going beyond the next two = 
three months, A very prevalent complaint also is that prices haye 
to be cut excessively low to secure orders that are now put on 
the market, and in some instances firms prefer not entering into 
contracts that are of an altogether unremunerative character, 

Amongst the leading machine tool makers there. is a consider. 
able weight of work of a heavy character in hand for export to 
India, and also the Government requirements in connection with 
ordnance and armour-plate manufacture. In the general run 
of light machine tools there is not much new work giving out, 
Locomotive builders continue to book a fair weight of new orders 
and are mostly full of work for some time ahead. Amongst 
inquiries which are now on the market are 14 locomotives for the 
Bombay and Baroda Railway, 12 for the Taff Vale Railway Com. 
pany, and also a number of locomotives for South America. Messrs, 
Beyer and Peacock have secured 37 out of the order for 78 locomo- 
tives recently given out by the Great Central Railway, the remain. 
ing portion of the order having been distributed between Messrs, 
Vickers and Messrs. Stevenson. The boiler-making trade continues 
very indifferent, and orders are being held back in anticipation of 
still lower prices for raw material. Heavy engine builders are 
tolerably full of work, but here again in the lighter sections there 
is an absence of any pressure of new orders giving ont. A steady 
improvement is reported generally in the textile machine trades, 
and the outlook in this important branch of industry is more satis. 
factory than of late. 

In the coal trade of this district complaints of slackness and of 
increasing competition to secure orders become more numerous, 
and the tendency of prices is in a more or less general weakening 
direction. House-fire coal pits in some cases are not working more 
than three to four days, and four to five days i week represent the 
maximumaverage. Sofarthere is no actual quoted change in the 
list basis rates, but in the face of a large quantity of surplus output 
from other districts being pushed on this market at low-cut figures 
to effect clearances, prices are becoming more and more difficult 
to maintain, and unless there is an early improvement on present 
conditions, some giving way of the Lancashire collieries, who, of 
course, are not going to allow outside districts to take away their 
trade, would seem to be impendi»g. Ina odd cases, under special 
conditions, there is already a little easing off on full quotations to 
meet the market temporarily, but in most quarters a genera! resort 
to short time is spoken of as the best m2ans of meeting the present 
exceptional situation. 

The position with regard to the low r descriptions of round coal 
used for steam and forge purposes is necessarily being weakened 
by the extra quantity of common house coal that is just now being 
thrown on the market. So far as the demand for iron-making, 
steam and general manufacturing purposes is concerned there is 
little or no change to report. It is not of any pressing character, 
but the indications of improvement in some of the large coal using 
industries give promise of increasing requirements in the near 
future. For the present, however, the competition of common 
coal, which would otherwise have been going away for house-fire 
consumption, has a weakening effect upon prices, which for the 
moment are barely being maintained at late quoted rates, the 
lower qualities of steam forge coal being obtainable at from 8s, to 
8s 3d., and the better sorts averaging Ss. 9d. to 9s. at the pit. 

The exceptional mildness of the season also has its effect upon 
requirements for slack, especially for cotton-mill purposes, and 
this, to some extent, counterbalances the lessened production 
owing to the small demand for house-fire coal. Some of the 
special sorts of slack continue, however, scarce, if anything, with 
prices firm at late rates, and, generally, the demand for engine 
fuel is sufficient to take away the present output. Supplies of the 
medium and commoner sorts are, however, ample, and prices not 
more than about steady at quotations that have been ruling 
recently. Common slack at the pit mouth averages 4s. to 4s, 6d.; 
medium, 5s. 3d. to 5s, 9d.; and best slack, 6s. 6d. up to 7s. per 
ton. 

The shipping trade is in a very unsatisfactory condition. For 
one thing, the recent stormy weather has prevented vessels getting 
into port, whilst, on the po Da hand, there are excessive supplies 
offering, and to secure cargoes for prompt clearance there have 
been some exceedingly low-cut figures. Odd lots of steam coal 
have been obtainable at 9s. 3d. to 9s. 6d., and the general quota- 
tions do not exceed about 9s. 9d. to 103, 3d. per ton, delivered at 
the Mersey ports. 

The rather more hopeful tone referred to last week continues the 
report with regard to some of the engineering trades of this dis- 
trict, and taking the position all through, the tendency would 
seem to be in the direction of improvement. Branches of engineer- 
ing, which a short time back were experiencing slackness so far as 
new work coming forward was concerned, and which were not 
more than indifferently engaged on orders in hand, report a fair 
weight of new inquiry and more satisfactory prospects as to actual 
business giving out. It is exceptional where engineering works are 
not fairly employed, and most of the leading works are tolerably 
supplied with orders for the present at least. There is, however, 
still no general pressure of work except amongst locomotive 
builders and manufacturers of other descriptions of railway rolling 

lant and the electrical sections of the cuainsesing trades, 

ilermakers are getting better off for orders than they have been 
recently. The machine tool making trades are tolerably well 
engaged, and although in light engine work there is still rather a 
scarcity of new orders, the heavy engine builders, both gas and 
steam, are mostly busy. The textile machine trades are improv- 
ing slowly but steadily, and the outlook is much more favourable 
than for some time past. 

The further returns issued by the trades union societies show no 
very appreciable change as regards the state of employment, the 

rcentage of out-of-work members remaining much the same as 

month. The reports sent in as to industrial conditions in the 
various districts are still not of a very satisfactory character, and 
it is exceptional where trade is returned as good, ‘fair, 
‘* moderate,” or ‘“‘dull” representing the report in the majority of 
cases, 

In the report of the delegate representing the Amalgamated 
Society of Engineers in this district it is stated that during the 
past Sess Mies have been somewhat quiet, trade remaining 
much the same as last reported, and that there is an absence of 
complaint as regards serious differences with the employers, In 
the Manchester district the improvement in the unemployed list 
referred to last month continued. Amongst questions of local 
importance that have been dealt with by the Committee, it is 
mentioned that the bonus system at Messrs. Browett, Lindley and 
Co., Patricroft, had engaged attention, owing to, in some instances, 
men having been put on the system without their knowledge. 
The matter had been brought under the notice of the firm and 
the Employers’ Federation, and an assurance had been received 
that everything possible would be done to carry out the agreement 
come to at the Carlisle conference. The question of overtime, 
night shifts, &c., at the British Westinghouse Company at Trafford 
Park had advanced another stage. The overtime rates on the da 
shift had been considered, whilst with regard to the night shift 
and other matters, the general secretary had visited the firm, and 
in the course of a lengthy interview with the management, the 

ition was fully discussed. I may add that recently notices 
ave been posted up in the machine shop of the British 
Westinghouse Company, stating that quarter-time is to be 
paid for the first two hours, half-time for the next two 
ours, and double time afterwards, and double time also for Sun- 
days, Christmas Day, and other similar holidays. The report from 
the Liverpool district is that trade remains in much the same con- 
dition, whilst at Barrow it is thought that the depression which 
occurred there towards the end of last year is passing away. In 





the Bolton district the different firms are reported to be fairly 
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well employed, although trade could not be described as brisk. 
The report of the British Steel Smelters’ Society continues unsatis- 
factory with regard to this district, and in Openshaw trade is 
returned as very slack, ‘ me ke 
Bavrow.—There is a firm tone in the hematite pig iron market, 
nd smelters of iron are booking some good orders, There is little 
‘ n for disposal for prompt delivery, and makers are well sold 
There are thirty-five furnaces in blast, and the whole of 
duced goes into immediate consumption. Prices are 
kers are quoting 60s. per ton net f.o.b. for parcels of 


forward. 
the iron pro 


firm, and ma i 

mixed numbers of Bessemer iron. On the other hand, warrants are 
yery quiet and few transactions are being noted. Sellers are 
quoting 58s, 6d. per ton, and are firm at that rate. The stores of 
warrant iron have been increased by 410 tons, and now represent in 


the aggregate 22,503 tons, a decline on the year of 1800 tons. 

The steel trade is actively employed so far as the rai] depart- 
ments are concerned, There is a good demand for rails not only 
on home account, but on the part of colonial and foreign users, and 
good contracts are held on foreign shipping account, Steel rails 
of heavy section are at £5 5s. tom ton, and light rails, which are quiet, 
are at £6 5s. per ton. The demand for steel shipbuilding material 
shows no signs of improvement, so far as this district is concerned. 
Few orders are in the market. Ship plates are at £5 15s. to 
£5 17s. 6d. per_ton, and boiler plates are at £7 12s. 6d. per ton. 
Hoops are at £7 per ton, and represent a fairly good trade. 

Shipbuilders and engineers have plenty of work in hand, but 
new orders are scarce. 

[ron ore is in steady demand at from 11s, 6d. to 16s, per ton net 
at mines for native qualities, and 15s, per ton for the best Spanish 
sorts, delivered to West Coast furnaces. 

During the past week the shipments of iron have been 8784 tons 
and steel 11,660 tons, an increase in iron of 3923 tons and in steel 
an increase of 4783 tons. The shipments of iron this year repre- 
sent now 55,467 tons and steel 75,768 tons, a decline in iron of 
7305 tons and in steel an increase of 6807 tons. 








THE SHEFFIELD DISTRICT. 
(From our own i) 

‘Tue South Yorkshire coal trade, in household qualities, continues 
to be affected by the mild weather. The ‘‘cold snap” we had on 
Sunday and Monday was not pronounced enough to cause a return 
to briskness, and there is every expectation that values will be 
easier within a short time. Already 6d. per ton has been taken 
off in some quarters, but this reduction is exceptional. It is noted, 
however, that stocks of house coal are accumulating at a number 
of pits, where Saturday has been dropped as a working day. 
Colliers, however, will not complain if they can get five days a week ; 
even when business is brisk that is as much as they care to put 
into their week. Although values of best Silkstone remain very 
much as quoted, Barnsley house coal can be freely had from 12s, 
to 12s. 6d. per ton at the pits ; secondary sorts from 1s, to ls, 6d. 
per ton less, 

There is still a very good demand for steam coal, chiefly on home 
account, large consumers making unusually heavy reyjuirements. 
Much less is being sent to Hull for shipment, while the orders from 
the United States have appreciably lessened of late. Quotations 
are not much affected thereby, and steam coal still fetches 6d. and 
over per ton more than the contract price of 9s. A significant and 
hopeful feature is that slacks are improving in value, more 
especially in the higher grades, The call for coke is being fully 
maintained at recent rates. 

In the iron and steel trades the outlook is rather more hopeful. 
Not that so much actual improvement in business is reported as 
that inquiries are numerous and results are certain to accrue. In 
Swedish iron and steel prices are firm, with every likelihood of the 
values getting higher. This is leading consumers to place contracts 
for delivery more freely than they have been doing for a consider- 
able period. Swedish material is not stocked largely in local 
establishments, and manufacturers find difficulty in replenishing 
stores. Swedish makers say that they are already booked up to 
the end of 1903, largely for the Continent and the United States, 
as well as for this country. Swedish makers, in fact, have not yet 
made good their arrears caused by the drought of 1901, which 
stopped their work for months. These remarks apply more 
particularly to the higher qualities of Swedish material, a good 
business being still done in secondary sorts, which can be obtained 
without much difficulty. 

In the general staple trades of this city manufacturers are pre- 
paring for a much brisker business. They are making arrange- 
ments for larger supplies of material, a fact which points to 
confident expectations of improvement in the near future. These 
remarks apply to makers of files, saws, light and heavy edge tools, 
sectious of implements for agricultural machinery, mining and 
excavating appliances, and similar productions. 

At a special meeting of the shareholders of Messrs, John Brown 
and Co., Limited, Atlas Steel and Ironworks, Sheffield, held on 
the 24th inst., the chairman—Mr. J. D. Ellis, J.P.—explained that 
in consequence of extensions at Clydebank, Glasgow, and also 
through the amalgamation of interests with Messrs, [homas Firth 
and Sons, Limited, Norfolk Works, Sheffield, it was necessary to 
make several alterations in the articles of association. A new 
article was accordingly added on his proposal. Mr. Bernard 
Alexander Firth—Thomas Firth and Sons—was appointed adirector 
of John-Brown and Co, His appointment is in consequence of the 
arrangements between the two companies, by which two of Messrs. 
Brown's directors go upon Messrs. Firth’s board, and one of Messrs. 
Firth’s directors joins Messrs. Brown’s board. 

_ Mr. J. Dodgson has been appointed H.M. inspector of factories 

in succession to Commander Hamilton Smith for the Sheffield 

district, which comprises the unions of Wortley, Penistone, Barns- 

ley, Hemsworth, Rotherham, Sheffield, and Ecclesall-Bierlow, and 

= re portions of the unions of Thorne, Doncaster, and 
orksop. 

Mr. C. P. Markham, J.P., Hasland Hall, near Chesterfield, 
formally opened on the 24th inst. an institute which he has 
presented to the village of Brimington, erected at a cost of over 
£1200, The village is Mr. Markham’s native place, the inhabitants 
being almost exclusively employed by the Staveley Coal and Iron 
Company, with which Mr. Markham and his family have been 
associated for so many years. Mr. Markham has intimated his 
intention of providing other villages connected with the company 
of which he is director with similar institutions. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE market for Cleveland pig iron warrants has been lively 
this week, and prices have moved up rather rapidly, while 
more excitement has been noticeable than has been seen for months. 
But, unfortunately, it has been only in warrants that any business 
has been done so far as Cleveland pig iron is concerned ; legitimate 
business has been practically at a standstill, and the regular market 
is still quite disorganised, for consumers will not buy under such 
circumstances as the present. They do not believe in the genuine 
vharacter of the advances, and expect that there will soon be as 
quick a fall as the advance has been. They, however, have found 
it difficult to decide upon their course of action, as the rise is 
being continued longer than they expected. Since the com- 
mencement of last week the price of Cleveland warrants has 
creased 3s. per ton, and on Monday morning alone the prices 
Were put up no less than 1s, 5d. per ton. A higher price has been 
touched than has been reported since the beginning of December, 
and as compared with the minimum of the current year, which 
Was the figure ruling on the first business day, the present price 
shows a gain of 4s, 14d. per ton, 





For this week’s rise there does not appear to be any valid reason ; 
so faras actual tradeis concerned the situation does not differ in any 
respect from what obtained a fortnight ago, and there can be little 
doubt that the speculative operations that have been carried on 
furnish the real cause for the ‘‘boom” in warrants. It does not 
stand on the substantial foundation of increased legitimate trade, 
and consumers do not believe it will be’ kept up; they are, there- 
fore, holding off until they can judge better what the position 
will be. At present they look for prices dropping again. It is 
generally asserted that the advance has been brought about solely 
by the operations of speculators, and that those speculators are 
London houses, who have been having a heavy and successful deal 
in copper and tin. There seems to be some idea that operations 
in the latter metals have been carried about as far as is desirable, 
and the firms engaged in the operations have in some cases turned 
their attention to pig iron, in which they think profitable trade 
may be done. 

A firm of merchants who are taking a leading part in this 
business in Cleveland warrants is said to have done very well in 
their speculations in other metals. They do a large business with 
America and the Continent, and a good deal of the pig iron that 
went to America last year was sold through them. This leads 
traders to think that there is more in the boom than appears on 
the surface, as some of the iron may be actually bought for 
despatch to the United States. If this turns out to be so the 
buying of warrants this week will not have been altogether specu- 
lative. But itis only right to say that traders in this district do 
not take this view, and look for easier prices again. 

All this month there has been quite a lull in the business done 
with the United States, so far as this district is concerned. 
Scarcely any has been bought, and not a ton has been sent direct 
from the Tees, whereas in December over 42,000 tons were 
despatched. Possibly some Cleveland iron may have been for- 
warded to other ports for despatch in the regular liners. That 
would have to be done where the orders were for small quantities, 
as they have been of late. The Tees has no facilities for shipping 
small quantities to the United States. A good deal of iron has 
been shipped from the Tees to London, some of which is believed 
to have been forwarded on to the States. 

The exports of pig iron from the Cleveland district this month 
are considerably in excess of the February average, notwithstand- 
ing that none has gone to America. But there are heavier 
deliveries to the Continent, and the coastwise shipments are very 
good. To Italy hematite pig iron has been sent somewhat largely. 
The total shipments of pig iron, both foreign and coastwise, from 
Cleveland this month up to 25th reached 71,275 tons, as compared 
with 57,116 tons last month, and 61,445 tons in February, 1902. 
The stock of Cleveland pig iron in Connal’s public warrant stores 
reported on Wednesday was 131,243 tons, an increase this month 
of 5280 tons. 

Buying has for the greater part of this week been suspended so 
far as regards Cleveland pig iron, the regular market being dis- 
organised by the condition of the warrant market, and the general 
policy has been to wait for the expected dropin values. The prices 
quoted have been practically nominal, for no business has been 
done at them-; indeed consumers have not been prepared to give 
anything like the figures which sellers were asking. Cleveland 
warrants rose to 50s. 7d. cash on Wednesday, and the quotation 
for No, 3 Cleveland G.M.B. pig iron has s most of the week at 
50s., an advance of 2s. 6d. in about a week, but such a rate was 
not realised ; in fact, buyers were not willing to give more than 
483, There has really been nothing done to fix the value of pig 
iron this week. No, 4 foundry is nominally at 49s. 6d., and grey 
forge at 47s. The two furnaces at the Coatham Ironworks, near 
Redcar, which, have been idle for sixteen and a-half years, have 
been blown in within the last few days, and are now producing good 
Cleveland foundry pig iron. 

The hematite pig iron market has not been much affected by 
the state of affairs in the market for Cleveland pig iron; 
speculators, in fact, have not touched hematite at all. Ordinary 
consumers, however, have bought somewhat freely, especially the 
Sheffield firms, and more has been disposed of for export than fora 
long time past. The price of mixed numbers has been raised 1s. per 
ton, viz., to 57s. Rubio ore has been advanced to 16s. 3d. per 
ton delivered at wharf Tees, and some merchants have put up their 
quotations to 16s. 6d. This rise is mainly brought about by the 
increase in the rate of freight ; a short time ago it was 4s. 74d. per 
ton Bilbao to Middlesbrough, now it is not less than 5s, Dearer 
coke has also influenced hematite prices upwards. 

Some improvement has this week been reported in the steel 
plate trade, which is very welcome to manufacturers, who have 
been more affected than any other producers of iron and steel by 
the depression. More inquiries have been received from home 
consumers, and there is also more doing with foreign buyers. The 
prospect is thus more encouraging, and the Producers’ Syndicate 
on Tuesday decided to advance the quotation for steel ship plates 
by 2s. 6d. per ton, making them ro 12s. 6d. per ton, less 24 per 
cent., the first change that has been made since the middle of 
November, when prices were reduced 5s. per ton. No change has 
been made in iron plates, and makers of steel ship angles continue 
to quote £5 6s. 3d., less 24 per cent. Common iron bars are at 
£6 5s, less 24 per cent. The steel rail manufacturers are well 
situated, and for heavy steel rails the quotation is firm at £5 10s. 
net at works. 

Messrs. Dorman, Long and Co., Limited, have this week re- 
opened their Britannia Steel Works, which have been closed since 
August 23rd. They have during the stoppage been extensively 
altered, and a large amount of new machinery has been laid down ; 
indeed, it was for this purpose that the works were stopped. The 
new machinery will effect a considerable saving in manual labour, 
and the output will be increased. The mills will be able to 
turn out.longer lengths of joists and sectional materia!s than 
hitherto, and will be in a position to supply girders up to 24ft. by 
74ft. by ae Ib. ~~ a pe largest size so — oo - this 
country. mechanical charging apparatus for feeding the re- 
heating furnaces has been pe ao. Hs The aettinl peat has 
been considerably increased ; three additional generators, each of 
500 horse-power, have been installed, and all the overhead cranes, 
roller gear, and subsidiary machines are now driven by electric 
power. The arrangements for dealing with the steel in the finishing 
mills are specially worthy of notice. With respect to the smelting 
age the furnaces will no longer be charged with cold pig iron, 

ut will be supplied with molten metal brought direct from the 
blast furnaces, It will be put into a mixer capable of holding 
300 tons, similar to that at the Clarence Works. The bridge 
yard is now equipped with modern tools, and is one of the 
most complete and extensive establishments of its kind in the 
world. Messrs. Dorman, Long and Co. have decided to adopt the 
sections selected by the Engineering Standards Committee, and 
have altered their joist rolls accordingly. ‘They will keep only the 
standard sizes of girders in stock, but if other sizes are required 
for special purposes the firm will roll them. 

Somewhat better features are said to be appearing in the ship- 
building industry, but, unfortunately, can hardly be very marked 
as long as the wages question gives trouble. The joiners who 
have been on strike for about four months resist the efforts of the 
employers and the other men who are employed at the shipyards 
to bring about a settlement. A conference is to be held between 
the representatives of the employers, the joiners, and the other 
workmen within the next two or three days, and it is hoped that 
some arrangement will be come to. The employers originally 
wished to make 2s. per week reduction on joiners’ wages, the same 
reduction that other workmen had agreed to accept, but they have 
since consented to 1s, per week reduction, which the joiners have 
also refused, except on condition that employers grant what is 
known as “‘ winter hours,” 7.¢., that men working outside the shops 
in shipyards shall commence work for a certain period of the year 
at 6.30 a.m., and at another period at 7 a.m. 

In addition to the orders mentioned last week as having been 
seozred gt the new works of Messrs, Robert Stephenson and Co., at 





Darlington, it may be stated that the Great Central Railway Com- 
ny has ordered eight standard six-coupled express locomotives. 
ey will have leading bogies, Belpaire fire-boxes, vacuum brake, 

and a tender with a water capacity of 3000 gallons, and fi:ted with 

water-scoop arrangement. 

The coal trade has become quieter, the demand from America 
having slackened and prices have become easier, best steam coals 
having dropped to 10s. 6d. per ton, seconds to 9s., and unscreened 
to 8s, 3d. per ton f.o.b. Steam smalls are rather scarce, and are 
a at 5s, 9d. per ton, gas coals are also reduced to 9s. per ton. 
Coke is in better request both for export and home consumption. 
Best foundry coke is at 17s. f.0.b., and medium coke at 16s. at 
Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THEKE has been a more cheerful fesling this week in the iron 
trade, which is by common consent attributed to the settlement 
of the wages dispute on the Clyde. It is well known to what 
a large extent the iron and steel industries of the district depend 
upon the state of shipbuilding, and for several weeks past when 
it was feared there might be a strike, manufacturers of iron and 
steel kept altogether out of the market. Towards the end of last 
week and this week, however, purchases have been freely made for 
raw iron and steel for future delivery, and the consequence has 
been to strengthen the market very considerably all round. 

Scotch warrants are quoted 54s. 6d. to 54s. 9d. cash, and busi- 
ness has been done at 54s. 10}d. eleven days, and 55s. and 
55s. 14d. for delivery in one month. There has been a large 
turnover in Cleveland warrants, which have sold from 49s. 74d. to 
50s. 64d. cash, at 50s. 5d. ten days, and 49s. 9d. to 50s. 9d. one 
month. Cumberland hematite is quoted 59s. 74d. to 60s. per ton. 

There is rather more demand for Scotch hematite pigs, which are 

uoted firmly by merchants 603. 6d. per ton for delivery at the 

yest of Scotland steel works. 

Some of the ironmasters have advanced the prices of pig iron 
this week 1s. per ton. G.M.B., No. 1, is quoted at Glasgow, 57s.; 
No. 3, 52s. 6d.; Wishaw No. 1, 57s.; No. 3, 53s.; Carnbroe, No. 1, 
59s.; No. 3,.56s.; Clyde, No. 1, 63s. 6d.; No. 3, 58s.; Gartsherrie 
and Calder, Nos. 1, 65s.; Nos. 3, 59s. 6d.; Summerlee, No. 1, 68s. ; 
No. 3, 58s. 6d.; Langloan, No. 1, 69s. 6d.; No. 3, 57s. 6d.; Colt- 
ness, No. 1, 71s.; No. 3, 59s. 6d.; Wp eee at Ardrossan, 
No. 1, 65s.; No. 3, 57s. 6d.; Eglinton at or Troon, No. 1, 
58s.; No. 3, 54s. 6d.; Dalmellington at Ayr, No. 1, 58s. 6d.; No. 3, 
54s. 6d.; Shotts at Leith, No. 1, 66s.; . 3, 58s. 6d.; m at 
Grangemouth, No. 1, 67s.; No. 3, 58s. 6d. per ton. 

The shipments of pig iron from Scottish Fear in the past week 
amounted to 7937 tons, compared with 6522 in the corresponding 
week of last year. There was despatched to the United States 
620 tons, Canada 620, India 677, Australia 385, France 60, Italy 
300, Germany 240, Holland 81, Belgium 30, China and Japan 800, 
other countries 275; the coastwise shipments being 3849 tons, 
compared with 4394 in the corresponding week of last year. 

The arrivals of Middlesbro’ pigs at Grangemouth in the past 
week amounted to 7681 tons, being 1157 less than in the corre- 
sponding week of last year. The total imports since January Ist 
are 74,073 tons, showing an increase of 19,751 tons compared 
with the arrivals in the same period of 1902. 

Full returns are now available of the imports of iron and steel 
manufacturers at Glasgow during 1902. They were as follow :— 
Pig iron, 67,620 tons : tar and rod, 5850 tons; joists and girders, 
2830 tons; rails and fishplates, 2780 tons; blooms and billets, 
2510 tons ; plate, hoop, and sheet, 2080 tons; pipes and fittings, 
1650 tons ; bolts, nails, and rivets, 1600 tons ; tubes, 700 tons; and 
wire, 390 tons. Total, in round figures, 88,000 tons. The blooms 
and billets were principally from Norway and Belgium, the joists 
and girders almost entirely from the latter country, and the pig 
iron from Cape Breton, Russia, and aren 

There are 86 furnaces in blast in Scotland, compared with 83 at 
this time last year, and of the total 42 are making hematite, 39 
ordinary, and 5 basic iron. 

There is a rather more cheerful feeling in the finished iron trade, 
but manufacturers still complain of a lack of orders. The inquiries 
for steel for shipbuilding purposes have been increasing. Some 
good orders have been placed with Clyde shipbuilders, and others 
are in course of arrangement. This will have a beneficial effect all 
round, and the change has not come a moment too soon, for business 
was beginning to look very gloomy. The steel makers have raised 
their prices for ship plates 2s. 6d. per ton, and the quotations now 
range from £5 13s. od. to £5 15s., less the usual 5 per cent. discount. 
Ship angles are quoted £5 7s. 6d., and boiler plates £6 5s. to £6 10s., 
discount as above. 

There has been a good deal of irregularity in the coal trade 
during the past week, owing chiefly to the very stormy weather, 
which has interfered with shipping. The total. shipments from 
Scotch ports are 178,058 tons, compared with 217,454 in the pre- 
ceding week, and 175,634 in the corresponding week of last year. 
There has been an active demand for household coal for home use, 
and manufacturing sorts are, if anything, a shade firmer. Main coal 
is quoted f.o.b. at Glasgow, 9s.; ell, 93. 6d. to 10s.; splint, 9s. 6d. 
to 10s. 3d.; and steam, 9s. 9d. to 10s. per ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE arrangements for a settlement of the agreement with the 
colliers are not yet completed. The hitch is, that the employers 
want a three years’ agreement. The colliers, supported by the 
federation, refuse to be bound for more than one year. On Monday 
there was a joint conference at Cardiff, when employers firmly 
refused to accept other than three year’s time, and were quite pre- 
pared to issue notices if not agreed upon. This action was, 
fortunately, suspended, and an effort is to be made later in the 
week to bring about an agreement. It is thought likely that this 
will be done. The coal trade is not in a condition to be played 
with, and what with rivalry and storms, slackness is prominent, 
and prices are getting perilously near to the 12s. groove for best 
steam. Sales have been effected at 13s., though quotations are 
13s. 3d. to 13s. 6d. 

Mr. Cleeves, who has the anthracite combination in hand, states 
that it is to be carried through. At Llanelly this week doubts of 
success are freely expressed by some of the largest colliery owners, 
The trade is healthy, and the chief complaint is scarcity of labour. 
The ‘Great Mountain” Proprietary are building largely for 
increased hands. In the Glamorgan steam coal district Messrs. 
Peach have struck a fine seam of 6ft. Gin. at 350 yards. In the 
Port Talbot district, where developments have been more tardy in 
coming to a head from the greater depth of the measure in the 
Afan Valley, the future is to witness considerable improvements. 
Messrs. Baldwin, who have an output of 1000 tons daily at Bryn, 
are engaged in new sinkings—one an important undertaking under 
Aberafon Moor. 

This week Eaglesbush Colliery, Neath, will come to the hammer. 
One at Llandebie has n sold to a syndicate. I am glad to 
report progress with the Great Western Colliery, who are the 
pioneers in Wales for winning by-products. Much of the method 
is automatic ; boilers by Banks, coking plant by the Otto Hilger- 
stock Company, Sheppard and Sons, engineers, Bridgend. 

The coke trade is much about the same, furnace kinds selling in 
Cardiff at 15s. to 17s., best has touched 18s. 6d., demand good ; 
in North Wales 17s. 6d. The Transatlantique Company added to 
their requirements last week 30,000 tons, given to the Ocean 
Company, price 18s, 9d. These figures are favourably commented 
upon. Swedish railways are taking 5000 tons Nixons’ Navigation. 
Weuncethahive coal, like dry coals, are low in price, 12s, and 
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12s, 6d. respectively, and requirements slack ; house coal slow ; 
small steam continues brisk. Newport coal export last week was 
close to 70,000 tons ; Swansea just exceeded 48,000, and complaints 
are to be heard at the latter port of a falling-off in the trade with 
France. Patent fuel, too, is dull, exports last week were under 
5000 tons to France, Italy, and Algiers. Prices low, 13s. 9d., in- 
cluding tax. Cardiff prices 14s. 3d. to 14s. 6d. Pitwood prices at 
Cardiff this week were down to 16s, to 16s. 3d. Little movement 
at any port. Probably the boisterous weather experienced this 
week will tell on quotations. 

There is no falling off in the vigour shown of late in the steel 
railtrade. Last week Dowlais turned out over 3000 tons. Most were 
for prompt shipment. Fish-plates arein good demand. From the 
Newport district the shipments are steady, und the trade with 
Liverpool and Bristol, in particular, on the increase. This week 
nine vessels with varied cargoes—iron, tin-plate, &c.—left one day 
the Welsh for the Somersetshire coast. The present year promises 
to show that Welsh ironmasters are on the alert in extension, 
reconstruction and improvement, particularly in Bessemer and 
Siemens furnaces. Pontardawe is to have two more basic furnaces, 
At Briton Ferry, where a substantial output of hematite iron is 
being made, a company has acquired the Vernon Forge for a new 
industry. 

One of the leading subjects of comment in the iron districts of 
the ‘‘ hills” this week is the future of Tredegar Iron and Steel 
Works. The subject has been brought into prominence by the 
reported dismantling ané sale to Mr. Shaw, of Sheffield, of cupola, 
blast furnace plant, &c., suggesting, as local contemporaries urge, 
that the Tredegar directorate intend to concentrate their efforts 
on their large and valuable coalfield, as in the case of Plymouth 
and Rhymney. One fact is evident to all conversant with the steel 
trade, thit remoteness from the coast handicaps the works on the 
mouatains, and it is only by lavish expenditure in the best equip- 
ment and the first managerial and engineering ability that the 
difficulty is met. It would be invidious to particularise, as it is 
evident t» all that the works now indicating vigour and success 
only do it by possessing these advantages. The leading iron- 
masters are evidently assured of business by the very large 
imports of ore, pig iron, and scrap steel of all descriptions. In tin- 
plate bars the large works are not so well placed, and one reason is 
that the Swansea Valley is to a great extent self-supporting. 

America, I hear, is again in the market for supplies of pig. 
Mid-week, Swansea, it was stated on ‘Change that there had been 
a brisk advance in prices, as much as 2s. 6d. per ton in Middles- 
brough, ls 9d. in Scotch, and 9d. in hematite. Authorities say 
that much of this is due to the extra cost of production. In 
finished iron and steel prices are very firm, with a tendency to 
advance. Rail, sheet, and bar quotations remain for the present. 
In tin-plates the increasing cost of block tin, which is now 
£132 15s. to £133 10s., has again roused the intention to have a 
stop week. Influential makers urge that this will be better, and 
so bring about improved prices, rather than pursue the policy of 
working at a loss. The make last week was nearly 100,000 boxes ; 
shipment:, too, were large, 69,598 boxes ; present stocks, 174,413. 
In L'anelly it is admitted that all the works are going, but com- 
plaints of stagnation arecommon. At Briton Ferry all the mills 
and other industries are busy. 

At the Swansea works special features are Russian sheets and 
oil sizes, which are being worked off in large quantities. In the 
Swansea Valley the Mond nickel factory is working well. The 
spelter trade is brisk, copper industries active, and tin-stamping 
sheds much busier of late. 

Swansea is importing pig iron and iron ore from Whitehaven. 

This week the plant and machinery of the Agmcre Foundry is 
to be sold by auction. 

The sale of contractors’ plant, Tredegar Dry Docks, Newport, 
Mon., attracted a large number of buyers from all parts of the 
country, and the sale realised £3500. The latest return of the 
Alexandra Dock, Newport, showed record profits. 

The engineers to the Fishguard and Rosslare Railway and 
Harbour Company estimate the total extra expenditure to be 
incurred in the event of the new Bill receiving the sanction of 
Parliament at £42,828. The whole of this will be spent on the new 
bridge over the Suir at Waterford. 

The latest news concerning the coal difficulty is to the effect that 
tbe coalowners have already had notices printed to be handed to 
every man on March 31st if a satisfactory arrangement cannot be 
brought about. 

I still think that trouble will be avoided, but it is evident from 
the unsteady character of stocks and shares, and the hesitation in 
the market generally, that the effect of the hesitation is bad 
financially. 

In the evidence given before the coal consumers in Westminster 
on Tuesday, Mr. Proctor Eeles, of Cardiff, gave particulars of the 
Monmouthshire coal trade. In his opinion that field offers a fine 
scope for the scientific treatment of small coal. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE is stiil not much of interest to relate in connection with 
the iron and steel trade over here, the improvement noticeable 
here and there having been hitherto confined to some special trades 
only ; besides, home consumption generally continues so limited 
that producers have to cultivate the export trade more than ever, 
and this means going down with their prices as much as possible. 
On the whole, the position of the markets for iron and steel in the 
eastern districts of Germany is more satisfactory than in the west 
of Germany. In Silesia, for instance, quite a healthy trade was 
done in crude and finished iron ; the rolling mills are reported in 
healthy occupation, having secured a fair amount of orders for 
inland consumption lately. In rails, too, a satisfactory inquiry was 
coming in ; girders are more lively than before, and as the mills 
often ask a four weeks’ term of delivery, prices have been showing 
a little more firmness. 

Though the improving tendency has continued on the Rhenish- 
Westphalian iron market, there cannot be much talk of a thorough 
improvement as yet, because not only are prices depressed and 
fluctuating, but the employment, too, in most branches, is still 
moderate, in spite of a fairamount of export orders that are 
coming in. The slightly increasing activity at the blast furnace 
works has caused the demand for iron ore to improve. On the 
malleable iron market a little more work has been secured than 
formerly, and the business in finished bars and in girders has 
shown some improvement. In heavy plates little is done for the 
present, but the condition of the sheet trade is gradually becoming 
more satisfactory. Pipes are in languid demand, and the prices 
obtained must be regarded as unremunerative. In hardware and 
in tools a better inquiry was experienced than formerly, but 
quotations remain low. The Union of German Wire Nail Manu- 
facturers will shortly raise their price of sale M 5 p.t. The 
German State Railways orders of 490 locomotives have recently 
been granted to four different shops. The coal market in Upper 
Silesia has maintained the firm tone of former weeks, and a 
15 per cent. rise in output has been announced for the second 
quarter of present year. During the last two weeks in January 
of present year deliveries of coal per rail in the Upper Silesian 
district were 180,000 t. more than for the same period last year, 
which means a plus of 15,000 t. perday. There was a falling-off 
perceptible in the demand for house coal, both in Silesia and in 
Rheinland-Westphalia ; but in the last-named district a tolerably 
good business in engine fuel is stated to have taken place, and gas 
coal and coal for coke-making is specially brisk of sale. Ship- 
ments to the Upper Rhine have increased, but prices are not 
paying, and competition of the pits that do not belong to the 
syndicate is very keenly felt. The position of the coke market 
continues favourable, activity in the pig iron industry increasing 
from week to week; b'est furraco and foundry coke are far- 





ticularly well inquiredfor. A 20 percent. reduction in output had 
been contemplated for the past month, but 12 per cent. was found 
to be sufficient ; for the current month 10 per cent. has been 
resolved upon, and for March a 19 per cent. reduction in the 
output of coke is to take place. All the reports given of the iron 
industry in Austria-Hungary are unfavourable. 

On the pig iron market very little is done, the malleable iron 
trade is also but languidly occupied, and the machine shops are 
very hard up for fresh work, only some orders for sugar mills 
keeping them moderately engaged. 

On the Austro-Hungarian coal market the tendency is all in an 
upward direction, the increasing inquiry for engine fuel making up 
for the falling off in the demand for house coal. The sugar mills 
are purchasing freely, and blast-furnace coal! in the Ostrau district 
has been in strong request. 

The French iron market is still without improvement, while the 
business in coal continues very animated, demand having further 
improved. 

German competition having been much less keen of late on the 
Belgian market for iron and steel, the number of export orders has 
increased upon the week ; there was also much firmness shown in 
prices, but a rise has not taken placg for the present. 

Quotations for dry sorts of coal for brick kilns and limeworks 
have been raised 50 centimes, and there was a more animated 
request experienced all round on the Belgian coal market. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorK, February 18th, 

CONSIDERABLE British capital is now finding its way into 
American oil fields. Large purchases of oil territory and oil wells 
have recently been made in what is known as the Trenton Rock 
Oilfields. It is intended by the British company, according to 
information received here, to erect refineries and construct pipe 
lines for the purpose of marketing the refined product abroad. 
Individual holders of territory are being quietly bought out, and 
the buying is traced up to the company referred to. 

The demands for bridge iron this year, according to estimates 
made within a few days by highly competent authorities, will tax 
every unit of producing capacity existing and now coming into line. 
Engineering interests now arranging with railroad companies for 
the construction of bridge work to be undertaken the latter half 
of this year, and to be completed next year, are giving a good deal 
of attention to the possibilities of being able to obtain the steel 
wanted for construction. Thematter isaseriousone. At no time 
in our history has there been as much bridge work projected. One 
of the latest requirements is the Manhattan Bridge, the river 
span of which will be 1470ft. long, two land spans 725ft. each ; 
total length, including approaches, 9900ft., which will accommodate 
eight tracks on its two decks. The iron and steel requirements for 
New York City and vicinity will probably not all be tilled at home. 
Steel makers, with all their foresight and enterprise, acknowledge 
they have been taken by surprise. One or two new schemes have 
been formulated which will probably result in the erection of 
additional plate capacity. 

The United States Steel Corporation is pushing its trade in 
foreign markets with more vigour than ever. The export of wire 
nails and wire goods, in consequence, is increasing. Last month 
that corporation exported over 8000 tons of pipe, wire nails, and 
wire to European ports. This month’s shipments will be larger. 
The policy of that company is to take time by the forelock, and 
systematically develop foreign markets, so that when the inevit- 
able occurs, of over-production at home, they will have the basis 
laid for a good foreign trade. 

A mammoth combination is projected of coal, iron, and steel 
interests in Alabama on the basis of 250,000,000 dols. Vast 
mineral deposits of Alabama will come under centralised control. 
Extensive water front facilities will be secured at two or three 
exporting points. One of the features of the enterprise is the 
erection of a large shipbuilding plant. Rolling mills will be built, 
and the heretofore diversified interests of that section will come 
under one management, and be conducted along the lines pursued 
by the United States Steel Corporation. Another combination 
somewhat outside of iron and steel is that of sixty large Southern 
cotton mills, with a capitalisation of 14,000,000 dols. Still another 
movement, indicative of the general trend in Yankeeland, is the 
purchase of 70,000 acres of timber land in Tennessee, in the 
richest belt of timber. The property is owned by Pittsburg men, 
who had to buy the timber, which is exceedingly valuable itself, for 
the ore beds, 

Steel rail manufacturers report traffic conditions considerably 
improved. All the departments of the steel rail mills are being 
run to the fullest capacity, and the managers, instead of making 
efforts to obtain business, have to run away from a good deal of 
business presented. Nearly all the railroads when they made 
their estimates last autumn fell below what they now find they will 
need. The managers are now awakening to the fact that the mills 
are too well sold up to guarantee them the accommodations they 
desire. 

The Bill creating a department of commerce has been signed by 
the President, and the Secretary of the President of the United 
States will be the head of the new department. Under it is 
created a bureau of manufacturers and a bureau of corporations. 
Congress bas manufactured two or three clubs to put in the hands 
of the new Secretary to scare corporations with, and the young 
man will lose no time in earning his salary. 

Reports frcm all the shipyards of the country confirm statements 
heretofore made as to the extraordinary demand for tonnage. 

The Lackawanna Iron and Steel Co. has added 15,000,000 dols. 
to its capital, and now feels on speaking terms with the United 
States Steel Corporation. That corporation is still flirting with 
some of the big independent concerns in Western Pennsylvania 
and Ohio, but without any immediate prospects of inducing them 
to surrender their existence. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


GREAT indignation was expressed at the Federal Government 
sending orders to Sydney to prevent the landing of six 
experienced hatters who had been imported from England, 
under contract for a Sydney firm. The action was taken under the 
Immigration Restriction Act. After a fortnight’s detention the 
men were released, when application was made for a special exemp- 
tion, as they were skilled workmen, whose positions could not be 
filled by anyone already in the Commonwealth. Since this case 
occurred, which brought forth such strong comments from the 
general public, the Premier, Sir E. Barton, has issued a minute, 
setting forth that it is not intended to exclude all labour under 
contract from entering Australia, but when immigrants under con- 
tract are possessed of special skill, for which there is a need in the 
Commonwealth, such persons will be exempted from the operation 
of the Act, and may land freely, but in such cases it is necessary 
that application should be made, and the facts on which exemption 
is requested should be fully stated. 

It can now be fairly stated that the droughthas properly broken 
up in New South Wales and Queensland, but its effects are only 
now beginning to make themselves apparent. To enable the 
starving stock to be kept alive, the Railway Commissioners had 
been carrying live stock to places where feed was obtainable, 
allowing rebates as high as 75 per cent. off the ordinary rates, and 
fodder for starving stock was being carried to the country districts 
at the nominal rate of 10s. per six-ton truck for any distance. As 
the fodder could only be obtained either from the sea border or the 





Victorian border, it meant an average carrying distance of ab 
300 miles. These concessions have meant an enormous aear -_ 
the traffic on the railways, and consequently a large increase in the 
working expenses, while the revenue derived from such traflic re 
been most unproductive, and will necessarily show a large reduction 
in the net earnings ; coupled with this the wool traftic, which js the 
mainstay of the railway earnings, has fallen off considerab| in 
consequence of the drought, up to date only 337,000 bales of a ‘| 
being carried, as against 507,000 for the corresponding period last 
year. ‘This result is only temporary, and normal results will follow 
as soon as the country recuperates, The immense advantage the 
people in the State will have derived by these cheap rates will } 
far greater than the loss of revenue to the railways, . 

Tenders were invited for the supply of 50,000 casks of cement 
required in connection of the construction of the Cataract dam, an 
addition to the Sydney water supply. Briscoe, Drysdale and (Co 
were the lowest tenderers for imported cement, the price b¢ tn : 
8s. 104d. in bond in Sydney. To this must be added duty, carri; : 
to Granville, and cartage, which is estimated at 3s, 3d. Anegeianh 
this the Commonwealth Portland Cement Company, Limited, hose 
extensive works are at Portland, on the Mudgee line, quoted 10s 
delivered at Granville. This is the company which has only just 
completed its works, and whose output will be most extensive, as 
idea of the works may be gathered from the fact that the buildings 
and plant have cost close upon £250,000. Wi 

Trade at the various ports in Australia—imports and exports—js 
shown below, comparing the first year after the inauguration of 
the Commonwealth with the year preceding. 


1900, 1901, 


x. 
41,803,250 
32,592,191 
13,395,033 

9,312,509 
6,305, 906 


x. 
42,605,771 
81,540,414 

9,505,531 
9,103,454 
6,610,064 


Sydney, N.S.W. .. 
Melbourne, Vv... 
Fremantle, W.A. 

Adelaide, S.A... 
Brisbane, Q ‘a 
Newcastle, N.S. W. 2,753,642 
Townsville, Q. .. .. 3,105,977 
Port Pirie, 8. A. -» 1,971,830 
Rockhampton, Q. 2,769,045 a 
Hobart, Tas as 532,388 .. 506,232 
Launceston, Tas. ee ae »458,876 
Strahan, Tas. ae ie 15 aa ,201,223 
Albany, W.A. 576,790 


A 
35,309 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market quiet, owing to non-arrival of tonnage 
through the rough weather. The same remark applies to house 
coal, The quantity of coal shipped for the week ending February 
2lst was 69,043 tons. Foreign, 51,083 tons; coastwise, 17,960 
tons. Imports for the week ending February 24th :—Iron ore, 
1700 tons ; steel bars, &c., 1340 tons; cement, 335 tons ; pit- 
wood, 7001 loads, 

Coal: Best steam, 11s. 9d. to 12s.; seconds, 11s. 3d. to 11s. 6d.; 
house coal, best, 1is.; dock screenings, 7s. 3d.; colliery small, 
6s. 9d. to 7s. Pig iron: Scotch warrants, 55s.; hematite war- 
rants, 59s. 9d., f.o.b, Cumberland prompt ; Middlesbrough No. 3, 
50s.44d. Iron ore: Rubio, 14s, 9d. tol5s.; Tafna, 15s. 6d. Steel: 
Rails, heavy sections, £5 5s. to £5 10s.; light ditto, £6 7s. 6d. to 
£6 10s., f.o.b.; Bessemer steel tin-plate bars, £4 10s. to £4 12s. 6d,; 
Siemens steel tin-plate bars, £4 12s. 6d. to £4 15s., all delivered 
in the district, cash. Tin-plates: Bessemer steel, coke, 12s. to 
12s, 3d.; Siemens, coke finish, 12s. 3d. to 12s. 6d. Pitwood, 
16s, 9d. ex ship. London Exchange telegrams: Copper, £58 7s. 6d, 
to - 10s.; Straits tin, £152 12s, 6d. to £132 lds. Freights 
steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


tailway power-house at Loxey is to be 
The boilers are to be of the Climax 
R. Rowland and Co., 


THE Manx Electric 
provided with new plant. 
type, and will be made by Messrs. B. 
Limited, Reddish. 

THE street lighting of the High-road, Kilburn, carried out by the 
borough of Hampstead, was started last Saturday. The Gilbert Are 
Lamp Company’s apparatus and lamps are used, raising and 
lowering gear being fitted in all cases. The lamps are run off a 
constant potential of -1400 volts. 

A MOTOR car testing track is being made by the Wolseley Tool 
and Motor Car Company, Limited, on a large plot of ground 
immediately facing their works at Adderley Park. This addi- 
tional area comprises nearly eight acres, and has been purchased 
with the object of erecting additions to the Wolseley factory. 
Until the space is actually required for building, the company 
intend utilising it for testing purposes, The course will be an 
ideal one for putting cars through their paces, as it has all kinds of 
gradients, one short strip being one in five. The complete track 
will give two laps to the mile. 








THE AERONAUTICAL INSTITUTE AND CrUB,—A general meeting 
of the Aéronautical Institute and Club was held at St. Bride's 
Institute, Fleet-street, on Friday, February 20th, 1903, with Mr. 
P, L. Seneca', the Vice-president, in the chair. A paper by Mr. 
W. J. Griffiths, entitled ‘‘A Novel Method of Navigating the 
Air,” was read, which gave some interesting particulars of a flying 
machine built on the aéroplane principle. The machine consists of 
superposed aéroplanes, supported by a framework, and capable of 
being adjusted at any required angle. The car containing the 
aéronaut and machinery is suspended below, and the machine is 
driven by six propellers, A paper which followed entitled ‘‘ An 
Improved Kite or Flying Machine,” by Messrs, Tarezal, Poheim and 
Simko, gave the description of a kite constructed of ‘‘ stepped” 
aéroplanes. This apparatus, if furnished with suitable motive 
power and propellers, could be used as a flying machine, the 
design of the machine giving it great stability when in the air. 
A long discussion followed the papers, and Mr. J, J. Carter gave 
some details of tests carried out by himself for the purpose of 
discovering the lifting power of aéroplanes and aérocurves when 
driven through the air at different speeds. 


Mr. THomMAS NasH.—The death is announced of Mr. Thomas 
Nash, M.I. Mech. E., of Guzerat House, Nether Edge, Sheftield, 
which took place on the 24th inst. Mr. Nash, who was 65 years of 
age, was born in Swindon in 1838. Apprenticed to the locomotive 
works of the Great Western Railway Company, he subsequently 
obtained an appointment as engineer in connection with the 
Bombay, Baroda, and Central Indian Railway. After eleven years 
in India his health compelled his return to England. He came to 
Sheffield in 1873, and commenced business as a consulting and 
inspecting engineer. Seven years later he established the Sheffield 
Testing Works, in Blonk-street, which have been a decided 
success. Previous to this it had been necessary to send to London 
steel, iron, and other materials, the quality and durability of which 
required testing. The Sheffield Testing Works were the first, of 
their kind to be erected out of London. There testing is carried 
on for Government departments, public bodies, English and foreign 
manufacturers of all kinds of metals, oils, &c., both as to durability 
and chemical composition. The business has recently been con- 
verted into a limited liability company. Mr. Nash took a leading 
part in the administration of the distress fund raised for the relief 
of the unemployed of Brightside when the armour plate and other 
mills were idle. 
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THE PATENT JOURNAL. 


lensed from ‘* The Illustrated Official Journal 
- ‘ of Patents.” 


Application for Letters Patent, 





Thon inventions have been “ communicated " the 
Saag address of the communicating party are 
prints 1 in italics. 
12th February, 1903. 
3313. Ratt Fasternger, A. Loew and R. G. Polster, 
shy CoNsTRUCTING MerTAt tc Bavsreaps, B.C, Barton, 


sirmingham. 
310 Motor, C. Tuckfield and W. G. de Forges Garland, 
ast Molesey. ; 
an Papasan 53 of R+zor Strops, G. Beston, Cork. 
93 °7 Sxap Cxase for Jewet Cases, C. W. Cheney, 
Birmingham. 
aie Derxs, F. Feeney. Manchester. 
gal. Directine Ecgcrric Corrents. J. Atkinson, 
Benavie Marple. : 
9320. Ton cco Prpxs, T. and W. Byrne, Glasgow. 
9321, Daivine Gear of Cycixs, B. Doran, Glasgow. 
299 «6AUTOMATIC SHUTTLE-CHANGING MECHANISM, W. 
-inson and Butterworth and Dickineon, Limited, 








fax. 4 
3323 WINDING Macaryes, J. S Ainley, Huddersfield. 
9324, Drawina ofr ABRaTED WarER, J. P. Jackson, 
iverpool 
on CABINET for DISPLAYING PHoTooRaPss, J. Butler, 
anchester. 3 
an Teacntna Armine with a Rie.e, J. N. Dempsey, 
Manchester. 


327. Suears for CoTTING Merat, C. D. T. Bushell, 
Wolverhampton. 

3328. Steam Boriers, F J. Rowan, Glasgow. 

329, TR«McaR DESTINATION IspicaTors, B. G. Simpson. 
Sheffield. 

an tte Vesseits, H. T. Edge and A. Langley, 
Manchester. 

9931, Cuarstve Rerort Furnaces, C. Westphal, Mon- 





_ Sprinwina Sik, &c., W. Moore, Harpurhey, Man- 
chester. 
x... Avromatic Box, T. Newey, Edgbaston, Birming- 
am. 
fo Apvertisino, J. W. M. Robinson, West 
omwich. 
.. i ace A. Pope, Aston, Birmingham. 
9336. Avromatic Lupricator, R. J. Fowler and G. 
Biddon, Manchester. 
9337. DeTACHABL® Pipe Jomnts, G. Briddon and R. J. 
Fowler, Manchester. 
338, Winpow Brinn Corp Fasrengrs, W. T. Robert- 
shaw, Manchester. 
3339. Furnaces, R. 8. Franz, Glasgow. 
9340. Sparktne Piva for Motors, G. Thanner, Paris. 
9341. RuseeR TILE for FLoor Coverrne, T. 8. Forbes, 
Glasgow. 
$342 Mev uantciL Motor for Bicycurs, R. 8. Bozon, 
Taira, P'ymouth. 
$343 Locomotive TramcaR Brakes, J. T. Pearson, 
Burnley. 
$344. Cement Jorntino Compounns, 8. and J. Chandler, 
London. 
9345. Lace Cotcar Retatwers, E. Curwen, Aspatria, 
Cumberland. 
$346. Ratrway VentcLe Courtine, M. von Konyves- 
Toth. Birmingham. 
8347. Propvctna Carson Mownoxtpeg, R. 
London, 
$348. Distrrector, G. 
States ) 
9849. Stopperine Borris, BK. F. Roberts, London. 
$350. Game, A. A. Holden, London. 
$351. Exorne Borrers, E G. M. Donnithorne, I ondon. 
$352. Suutries for Sewrna Macnutnes, M. Walther, 
London. 
$353. Foot Verocrpep¥, R Melvin, London. 
$354. Corset Suspenpger, A. Breese and A. Breese, 
Limited, London. 
$355. VeyTiLation Inpicator, C. Leni, Southend-on- 
Sea 
$356. Pcattisa Macutngs, E. L. Thorp. London. 
$357. TeLecrapnic Apparatus, A. Moretti, London. 
$358, ENAMELIING PuHotToarapH:, F. Pereira, 
London. 
8359. Men's WeaRING AppaRgL, F. W. P. Orchard and 
. J. Blackmore, London. 
$360. ATaieTic DaeveLoprnc Apparatus, P. Gallina, 
London. 
$361. ANTI-vinRaTOR for Bicycigs, F. W. Gauntlett, 
London. 
$362. Ho_pers for Beer Bott:rs, H. B. Goff, London. 
8363. Massacre Apparatus, L King, London. 
$364. Key Instruments, Wolf, Heilbrunn, and 8, Bliith, 
London. 
8365. Buur Brick CHANNEL BLocks, 
Birmingham. 
= Covers for CicargtrE Casgs, 8S. M. Levi, Birming- 
am. 
3367. Manuractcre of Cuatns, C. Holloway. London. 
3368. Reverstnc Gear, H. C. Sheppard and F. Milburn, 
London. 
$369. ApverTisInc Devicr, J. M. Smyth. London. 
3370. Fretp Grasses, J. H. Barton, London. 
8371. Apparatus for DistnrecTina Linen, M. Otto, 
London. 
sa = pinc Lapprrs for Frre-Escaprs, A. Ladendorff, 
sondaon, 
73 EVAPORATING 
London. 
= connie Cicar Currer, J. W. 
sondon. 
7 ~ aaa Veuicces, W.T. and E. Y. Temple, 
sndon, 
8376. Tcker Hotpgrs, A. J. 
Germany.) 
xf Sousa for Articies of Dress, W. Shead, 
ndon. 
8378, Manvractre of Bricks, F. W. Jenkins, London. 
8379. ArTiFicIaL Eyrs, E. Muller, London. 
8380. Motor ATTacHMENTs, W. F. Schmoele, London. 
8381. Rotutnc Mitzs, A. J. Boult —(L. B. Lehmann, 
Germany.) 
8882. Paopuction of ARTIFICIAL Stone, C. Geiser, 
London. 
8883. APPLYING Pararrin to CIGARETTE Papgr, ©. 
Tixidre, London. 
3384. Breap Ovens, G. 8. Baker, London. 
as Paint Brusues, R. Haddan.—(/J. Monteserin, 
spain, 
3386. SHaktna Grate Bars, J. A., F. E., and M. E. 
Normand, London. 
$387. Furnace Grats, J. A., F. E., and M, E. Normand, 
London, 
8388. Paintina Surps’ Bottoms, T. L. Tchaikowsky, 
Odessa, 8. Russia, 


Pearson, 


Moore.—(E. L. Coryelle, United 






J. Hamblet, 


Sart Soxvutions, A. Freitag, 


Caldicott, 


Boult.—(2. 


Bauer, 


8th February 1903. 

3389. Jan for Cagmican Liquips, H. 
Glasgow, 

3390. Macuings for GATHERING Poratoss, T. Ashcroft, 
West Kirby. 

3391. Winpmitis, W. J. Clemson, Woodford Grange, 
near Wolverhampton. 

8392, SLipine Suurrers, J. Booth, St. Helens. 

3393. Mongy Boxes, A. W. Pocock, Weston-super- 


Malonie, 


are, 
3394. Fixtne Borers to DRILLS, P. van Treeck, Dussel- 
dorf, Germany. 
3395. Switcn for OveRHEAD ELECTRIC TraMcars, T. 
Gregory, Manchester. 
8396. ELzcrrorypg Buocks, J. W. Cornelius, Kingston- 
on-Thames. 
3897. Dygina Macuings, J. M. Smith, Leicester. 
8398. Pyeumatio Tirgs for Motor Cars, C. Challiner, 
saptnchester. 
. Apparatus for To. i 
keithing, Fife. ASTING BREAD, J, Paris, Inver 


8400. Pressure and Vacuum Gavags, Schaffer and 
Budenberg, Limited, and F. Smith, Manchester. 
8401. Construction of Roorina for Bortprnes, F. 

Jacob and R. Allan, Huddersfield. 

8402. Meratyic Bepstgaps, 8. [. Whitfield, Bir- 
mingham. 

8408. Device for Toastino, E. Bagnall, Birmingham. 

8404. Fires, P. Sergeant, Glasgow. 

3405. Wrerr Stop Mecuanism of Looms, T. Pickles and 
B. Blakey, Manchester. 

3406. Inrusers for Tga and Corrge Pors, J. Fish, 
Manchester. 

8407. Locxixe Norts, D. Marshall, Cheltenham. 

8408. MECHANICAL ARRANGEMENT for Tarorts, E. 
Holloway, Reading. 

8409. Motor Cars, A. Craig, Coventry. 

3410. VARIABLE Speed Gear for Motor Cars, A. Craig, 
Coventry. 

3411. Woeet Tires, N. Hill and The Coventry Chain 
Company, Limited, Coventry. 

8412. Dry-pocktnG Apparatus, 8. Dure, Barry Dock, 
Glamorganshire 

3413, Cycie Lamp, C. K. Corbitt. Manchester. 

8414. Puzzcx Devicr, J. D. Wright, Liverpool. 

3415. Sivencer for the Exuavust of Steam Morors, L. 
W. Crosta and The Railway and General Engineer- 
ing Company, Limited, Nottingham. 

8416. TRAWLING Apparatus, T. White, Hull. 

8417. TarEap-cuTtIne Toot, G. Kennedy, Hull. 

3418. PortaBLE Heav-rest for Caarrs, J. Gorrell, 
Glasgow. 

8419. VENTILATING Wixpow, A. Bart, 

Wells. 

3420. CuemicaL Rectiriers, A. Chaplin, St. Leonards- 
on-Sea. 

8421. IncanpEscent Vapour Burners, J. Hendy and 
H. J. 8. Stobart, London. 

3422. Drivino Mecuanism for Cycies, W. A. Drysdale, 
London. 

2423. Live-stock FeEepine Apparatus, J. K. Redman, 
Nelson, Lancs. 

8424. Pacino the TrotiEey-pote of Tramcars on the 
OveruHEaD Wire. G. Beal, Manchester. 

3425. ConTRoLiine Evectric Crracuits, H. Leitner and 
R. N. Lucas, Byfleet, Surrey. 

8426. Spezp Inpicators for Motor Cars, N. 
Little, London. 
3427. KENNEL, A. 

mingham. 

8428. Free Wueegts for Bicycies, C. Leclercq. London. 

3429. Venti_ators for Suips’ Use, C. E. Stewart and 
F. 8. Reynolds, London. 

8430. Manvuracturinec O1rs in Powpgrep Fors, F. 
Boehm.—(H. Winternitz, Germany.) 

3431. Rati Jornts, A. Roberts, London. 

$432. Key-HoLe PLates, T. L. and A. May, London. 

3433. Corsets, R. 8. Oliver, London. 

3434. ImpRovED Nippina Pvatss, A. W. G. Cocking, 
London. 

3435. Drawine Boarp, G. W. Sowden, London. 

3436. Drivinc Gear for Bicycies, H. High, London. 

34387. Ourpoor Seats, J. Rawlings, London. 

34388. TRANSLATION of SUBMARINE CaBLtgs, S. G. Brown, 
London. 

3439. Drivinc Gear for Sewinc Macuines, A. Wit- 
church, London. 

3440. Automatic Toy, A. J. Priestley. London. 

3441. Improvep Dratn Sroppgrs or Prvos, P. Risley, 
London. 

3442. Nose Bacs for Horses, K. Knudsen and J. Jensen, 
London. 

3443. Means for Paorectina Winpow:, J. E. Phillips, 
London. 

3444. Evecrric Gas Lamps, F. W. Le Tall.—(“ooper- 
Hewitt Electric Company, United States ) 

$445. Cruinomarer. J. Humphries, London. 

3446. ExpLosion Enotnes, C. H. Morgan, London. 

8447. Ancaors for Sarps, B Gerdau, London. 

3418. Type Matrices, A.J. Cleveland.—(E. W. Barackels- 
berg. Germany ) 

3449. Device for Use in Parintino, &c., H. G. Lloyd, 
London. 

3459. Furnaces for Steam Borers, W. G. Crosthwaite, 

London. 

$451. Hammers, Pattinson Bros., Limited, and T. Slater, 

London. 

$452. Vutcasisinc Rosser, C. H. Gray, London, 

3453. Evecrricat Circuit Breaker, F. Testor, 

London. 

8454. CLosino Jars, W. L. Wise.—(L. Nathan, Switzer- 

land.) 

3455. Licutisc Gas Jats, J. M. Canellopoulos, 

London, 

8456. Hems for Boats. J. H. N. Riege, London. 

$457. Framework of Moron Veuticues, E. lL. P. Mors, 

London. 

3458. E.xcrric Ionttion, H. Bevis and A. E. Bennett, 

London. 

3459. PRECIPITATION 

London. 

3460. Removinc IncrusTaTING Matrers from Sa rt, 

A. Gutensohn, London. 

3461 Spapg, P. Jensen.—(0. S. Havkvik, Norway.) 

3462. Car Courtine, C. Kunz and H. May, Kingston- 

on-Thames. 

3463. PLANT Protectors, J. W. Ross, Kingston-on- 

Thames. 

3464. Psorocrapaic Laporatorigs, C. Raymond, 

London. 

3465. Stanps for Mopgrs for Drawine, G. J. Diirr- 

schmidt, London. 

$466. Manvracture of Horsesnors, A. E. Bayley 

and The United Shoe and Nail Company, Limited, 

London. 

3467. Vet, E. de Rutzen, London. 

$468. Artist's PANELS, B. Pricstman and J. M. Lester, 

London. 

3469. TeLernonr Systems, |. B, Birnbaum.—(7h¢ 

Telephon-Fabrik Actiengesellschaft, Germany.) 

3470. Extractine Gotp from Sgawarer, W, L, Peet, 

London. 

3471. Putieys, C. E. A. Esse, Liverpool. 

3472. Mountino CaentTRiruGaL Macuings, G. Reinhardt, 

Liverpool. 

$473. Wartst Cirps for Laprgs' Sxrets, G. W. E. Kemball, 

Liverpool. 

8474. ATTACHING Mupovarps to VentciEs, G. Doull, 

Liverpool. 

$475. Furnaces, G. Quambusch, London. 

$476. No application for this number. 

3477. Lirts, J. W. Brown, London. 

8478. Device for Venpinc Postcarps, M. G. Enterlein, 
London. 

3479. Dyginc Mixep Sirk Goons, C. D. Abel — 

(Actiengesellschaft fiir Anilin Fabrikation, Germany.) 

8480. Manuracture of CoLovrina Martrers. C. D. 
Abel.—(Actiengesellschaft fiir Anilin Fabrikation, 
Germany.) 

3481. Compressinc SuutrLe Cops, A. G. Bloxam.— 
(Socétié Anonyme Tissage de Coton La Coriandre, 
Belgium.) 

3482. MANUFACTURE of CompREssED Correr, W. Gow, 
London. 

3483, Frreproor Bricks, F. Krtigerand J. Denkelmarn, 





Tunbridge 


E. G. 
Follard and T. Whateley, Bir- 


of Merars, A. Gutensohn, 


on. 

3484. Mrecnanism for OpgRATING Potnts, H. Jonas, 
London. 

3485. SusstrtuTe for Leatner, W. F. Reid, London. 

8486. Hoks, P. R. Pitittner, London. 

8487. FactLiTATING BREATHING in SMOKY ATMOSPHERE, 

. Loeb, London. 

3488. Sprzp Gear, A. Soames and W. Langdon-Davies, 
London. 

3489, For. Economisers, W. L. Wanklyn, London. 

3490. AppLiancks for Hotpina Fics, J. N. Wright, 
London. 

8491. Game, H. Brazil, London. 

$492. Treatine Woot. A. M. Clark.—(4A. Kann, United 
States.) 

8498. VenicLes for REcREATION Rattways, G, Veale, 
London. 

8494. Eye Grassss, T. V. Wells, London, 


io] 





8495. VorrurETTES, H, V, Weyde and B, J, Bonnell, 
London. 


3496 Cicarerre Papgrs, B. W. Hird, London. 

8497. FiLoatina NavaL Bartrerims, A. P. Stokes, 
London. 

3498, ANNEALING Furnace, H. H. Lake.—(Duishurger 
Maschinenbau-Aktiengesellachaft vorm, Bechem and 
Keetman, Germany.) 
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3499. INCANDESCENT Borner for Coat, C. J. Alexander, 
London. 

3500. Raistnc Liquips, R. E, Stephens and A. Jackson, 
Altrincham, Cheshire. 

3501. CigarkTTe Howpers, J, G. Black, Braintree, 

Essex. 

8502. ApmitTinc Steam to Enoivge Cy inrers, F. A. 
Wallis, Basingstoke. 

3503. Topacco Pipgs, 8. T. Thomas, Wolverhampton. 

3504. Gotr Batts. J. Henderson, Glasgow. 

3505. Warp Stop Morions for Weavine Looms, W. R. 
Stitt, Manchester. 

3506. Cuimnzy Cow Ls, J. Helliwell and J. Mitchell, 
Keighley. 

8507. TREATING Potmonory Disgases, R. Winder, 
Manchester. 

3508. PaARALLELOGRAPH, J. Watson, Prestwick, B.S O. 

3509. ELectricaL Lampsoupers, G. Sperryn and W. 
H. Wood, Birmingham. 

3510. Letrer Boxgs, J. Lambert, Nottingham. 

3511. Locomotive Water Gave, T. Cole, Longsight, 
Manchester. 

3512. ELECTRICALLY-ILLUMINATED Bar Casxs, T. T. 
Power, Dublin. 

= _— Pirg, G. Paddon and D. J. Flynn, 

ork. 

3514. Cutmwgy Strack Ventitatioy, J. Sutcliffe, 
Burnley. 

3515. Dayine Sanp, W. R. Bullivant, Manchester. 

8516. Dovca Movipinc Macuines, H. Windram, 
Leicester. 

8517. CHarcinc Beer with Gas, N. 8S. G. Wilcocks, 
New Quay, Bath. 

8518. AuToMATICALLY SuppLytnG CLEAN Tows8Ls, W. 
Garlick and A. J. Jackson. Manchester. 

$519. Rotter Bearines, W. Houldsworth, Manchester. 

= Quick-FIRING Guns, W. Rowbotham, Birming- 

am. 

$521. Pwgumatic Controt Evtcrric Swirtcn, A. E. 
Farrow and W. Blenheim, Windsor. 

$522. Ispuction Corts, C. and F. H. Hall, Bir- 
mingham. 

3523. ‘‘Pgakicat,” W. Mead, Shrapston, Northamp- 
tonshire. 

8524. Merat Taatcu Briyper, R. H. Williams and W. 
Rowe, Liskeard, Cornwall. 

8525. Currer Bars, D. Forrest, Glasgow. 

3526. Mecuanism for Rocktnec Fire-sars, J. Neil, 
Glasgow. 

8527. Inpoon Game, S. G. Bowyer and G. Barron, 
Abbey Wood, Kent. 

3528. Barometers, P. L. A. Décor, London. 

3529. Nove. Game, C. W. Faulkner and H. E. Webster, 
London. 

8530. Novet Game, C. W. Faulkner and H. E. Webster, 
London. 

3531. Benp1nc Pressgs, H. Berry, Leeds. 

8532. Automatic STEeREoscopic Macuing, J. R. Row- 
land, London. 

8533. Composite Non-conpuctina Coverinas, W. T. 
Mclvor, Liverpool. 

8534. Lamp Curmneys, S. Kempner, Germany. 

$535. Vienetres for CopvInc NEGATIVE PHOTOGRAPES, 
A. Jungermann, London. 

3536. Exectric Dynamos, F. D. Garard. London. 

3537. Tip for Brti1aRv Cours, 8. Birkett, London. 

$588. AppLtaNcE for AERIAL Navicatioy, T. Moy, 
London. 

8539. Sreerine Bar for Equestrian Srorts, G. Pitcher, 
Birmingham. 

3540. IncanpEsceNT Gas Buryers, T. J. F. Ryland, 
London. 

3541. PHoroGRaPHic PrinTino Faames, W. Bridge, jun., 
London. 

8542. MecuanicaL Devivery of Fiurp, W. Howard, 
London. 

$543. ARTIFICIAL PerrumEs, J. Wetter.—( Heine and Co., 
Germany.) 

3544. Buriat Cask Protectors, H. D. Clark, London. 

$545. CegwtcaL Compounp. H. E. Newton.—{The 
Farbenfabriken vormals Friedrich Bayer and Co, 
Germany.) 

3546. DeveLopinc Puotocrapna, H. E. Newton.—(The 
Farbenfabriken vormals Friedrich Beyer and Co., 
Germany.) 

3547. MECHANICAL EXTENDING LappgR, T. Ewald, 
London. 

3548. Lamp Suspenper, A. 8S. Moore. London. 

3549. Sanpers for Cars, B. B. Jenkins, London. 

3550, Watsr-tuse Boriers, D. Roberts. London. 

3553. Crostnc CoLuapsIBLe Tupss, J. E. Holdsworth, 
London. 

8552. TrEaTixec Boots with Wax, A. J. Boult.—(United 
Npedite Finishing Company, United States.) 

3558. Boor Last. A. J. Boult.—(United Shoe Machinery 
Company, United States.) 

3554. Lamp Burners, G. A. Hall, London. 

3555. Construction of Umsreiuas, A. S. Venen, 

London. 

8556. Apparatus for CoLtour Printine, A. Gibbon, 

London. 

3557. Batis for Games, the British Xylonite Company, 
Limited, and 8 E. Bain, London. 

3558. VaLves for ApMtTTInc CompREss¥p Arr, Sir W.G. 
Armstrong, Whitworth and Co., Limited, and E. W. 
Lloyd, London. 

3559. Presectites, A. T. Dawson and G. T. Buckham, 
London. 

3560. DetacnasLe Herts, A. and H. A. Woodier, 
Liverpool. 

8561. Strtis, E Guillaume, Liverpool. 

3562. Forotno Presses, C. D. Abel.—( Haniel and Lueg, 
Germany.) 

8568. MakING Saccuarin, R. Barge and L. Givaudan, 
London. 

8564. Macuings for Creantnc Strests, R. Allen, 
London. 

$565. Venicies, C. W. Hunt, London. 

$566. Sprrp Inpicators, P. M. Justice —(The Veeder 
Manufacturing Company, United States.) 
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8567. Transposinc Switch, F. and C. M. Brown, 

Walsall. 

3568. SospgNDED Frre-Escapr, W. G. J. H. Lewton, 
Reading. 

8569. Bask Fuses for Prosectites, G. C. Sturrock, 
London. 

3570. Frepine of Printine Macuings, J. Chappell, 
London. 

8571. Hatr-prns, L. Ousey, London. 

3572. ExvectricaL Mgasurinc Instrument, W. E. 
Groves, Edgbaston, Birmingham. 

8573. Raptators for ArR-cooLED Motors, J. Byrom, 


iverpool. 

3574. DRILLING Macuine Device, H. A. F. Wager, 
Gloucester, 

3575. Steamine Arr in Weavine Sueps, T. and J. H. 
Walton, Manchester 

3576. TRAMCAR OVERHEAD EQuipMEnt, J. T. Pearson, 
Burnley. 

3577. Sarety Guarps for Tramcars, J. T. Pearson, 
Burnley. 

3578. Motor for Bicycies, A. Duncan, London. 

8579. ORNAMENTAL Firtines for VasEs, A. Simpson, 
Linlithgow. 

3580. Sprit Putteys, W. P. Smith, Oldham. 

8581. Cycte Prpats, W. H. Harvey, Bristol. 

3582. Morris Stup, M. Morris, Newcastle-on-Tyne. 

3583. SMOKE-CONSUMING AppaRatTus, W. L. White and 
G. Hales, Hull. 

8584. Caste Drom, W. and T. Hocken and F. T. 
Brooks, Plymouth. 

8585. Lirtinae and Lowgrine Piatrorm, W, and T. 





Hocken and F. T, Brooks, Plymouth. 


$586. Macuines for Hor-pressinc Dress Goops, A. 
Thomson, Bradford. 

3587. LaBouR-sAviIxG Means of Cieantnc Wixpows, 
W. C., L. M., and M. M. Baker, Edinburgh. 

3588. Price Inpicators for WeicHinc Macuiyzs, B. 
and E. Thomas, Manchester. 

8589. RecuLation of Boosters, B. and E. Thomas, 
Manchester. 

3590. ‘‘Compounp Lever Weiont ApJosrer,” H. 
Taylor, Blackburn. 

3591. Coucn Tonic, E. G. Watts, Cardiff. 

8592. Cask and Barret TiLter, R. Blackborough and 
M. Mackenzie, London. 

3593. Vaw Baskets, W. S. Dove, Glasgow. 

3594. ReeuLatine the Tension of Banps, C. Wicsteed, 
Birmingham. 

3595. Cork Drawers, G. Derville, London. 

3596. Low-PowER TELEscopgs, A. Kinig, Germany. 

3597. Macuing Toors, W. B. Lang, Johnstone, near 
Glasgow. 

3598. Icz-nousms, F. Ernst and H. Werzel, Man- 
chester. 

3599. WugEets and Tires of Venicies, G. Jackman, 
Johnstone, Renfrewshire. 

3600. SuppLyine Air to Smoxe Hetmers, J. M. Garde, 
LiverpooL 

3601. Borer Freeper, W. A. Greening, Aix-la- 
Chapelle, Germany. 

3602. Nozzux for CoLLap:1BLe TopEs, E. and M. Det- 
mold, London. 

3603. Erecrric Lamps, G. L. Hogan, London. 

3604. RepgaTING MaGazine Riries, M. Mondragon, 

mdon. 

3605. Topacco Pips, R. E. McLaren, London. 

3606. Horsgsuors, E. Fownes, London. 

3607. Screw Botts, J. Hastwell, New Brighton, 
Cheshire. 

3608. Comp; and Bucxwsgs for the Harr, R. de Witt, 
Tondon. 

3609. Ovens, W. H. Owen, London. 

8610. Rotary Enotngs, J. G. G. Bagley, Beckenham, 
Kent. 

8611. Fenpers, G. F. Ostins, London. 

8612. Exorng Vatves, J. D. H. Bryant and H. J. Line, 
London. 

3613. Or, Vapour Forwnaces, F. Tyers, London. 

3614. TransMITriINc Motive Power, F. Bryan, 
London. 

3615. Feepinc Printinc Macaines, F. W. Vickery, 
London. 

3616. Tor Prece for Hegt of Boots, W. R. Watts, 
London. 

3617. Linotypg Macutines, H. McGowan, London. 

3618. PHoToGRAPHIC OsJEcTIvEs, C. P. Goerz, 


8619. Device for DissEMINATING GasEs, H. Nordtmeyer, 
London. 
3620. ILLumINaTING RaiLway Trans, J. F. McE!roy, 
London. 
3621. Mgasurine Liquips, A. E. Holt and P. Kubiak, 
London. 
3622. Lack Macutngs, B. J. B. Mills.—(A. Pocheron, 
France.) 
3623. Sargety Device for Borters, W. F. Jones, Liver- 
pool. 
8624. Gon Mountines, A. T. Dawson and W. Burton, 
London. 
3625. Castine Metats, J. D. Hannah and J. Walt n, 
London. 
3626. Liqguip ComsustisLe for Motors, F. de Mare, 
London. 
3627. Tarcets, J. Jackson and C. J. Rouse, London. 
3628. Sprinc Drives for Motor VEHICLES, W. Norris, 
London. 
3629. CuemicaLCompounD, P. M. Justice.— (The Acheson 
Company, United States.) 
8630. MANUFACTURE of EARTHENWARE 
M. Justice.—(The Acheson Company, 
States.) 
3631. Sewinc Macutnes for Boots, The Phoenix Boot 
Machinery Company.—{J. Keats, Austri+) 
3632. Manuracture of CaraMic Wars, A. Big t, 
London. 
8633. CrnEMATOGRAPHIC OpsecTivE, A. E. E. Bréard, 
London. 
3634. Wispows, C. E. Saxon, London. 
3635. Livers for Separator Drums, A. L. Christenson, 
London. 
3636. Execrric Sotpgrine Irons, 8S. Evershed and 
Evershed and Vignoles, Limited, London. 
3637. Strver Cans, C. L. Cadet, London. 
3638. Door Stops, A. N. Chamberlain and W. L. B. Hall, 
London. 
3639. ReparRinc Cycite Tires, O. and H. Kimmel, 
London. 
3640. Enarngs and Morors, E. Krautwurst, London. 
3641. Cuimyrys, H. A. R. Wolters and L. A. Sager, 
London. 
3642. a Suapgs, H. A. R. Wolters and L. A. Sager, 
ndon. 
$643. Fastentna Corners of Boxes, T. G. H. Mann, 


Propvucts, 
United 


mdon. 

3644. Bortrnc Apparatus, G. H. Rayner.—(F. Gross, 
Germany.) 

3645. Borinc Apparatus, G. H. Rayner.—(F. Gross, 
Germany. 

3646. Bortnc Apparatus, G. H. Rayncr.—(F. Gross, 
Germany.) 

3647. Hotpgr for Boor Lacgs, A. Verlander, London. 

3648. CooLtinc Apparatus, H. 8. Russell.—(C. Spindler, 
United States. 

3649. Etectric Arc Lamps, J. Y. Johnson.—(The 
Voltohm Elektrizitdts-Gesellschaft Actien Gesellsch/t, 
Germany.) 

3650. SHett for Cream Separators, T. H. Vickery, 
London. 

3651. INTERNAL ComEusTION Motors, A. Radovanoviec, 
London. 

3652. ApapTEr for AMMuNITION, C, F. Thomsen and C. 
W. Buckland, London, 

3653. Packinc Baiast under Sceepers, A. Collet, 
London. 

8054. Makino Dygsturrs, R. B, Ransford.—(L. Cassella 
and Co., Germany.) 

$655. Etectric Lamps, R. N. Lennox and W. Defries, 
London. 

$656. ReauLaTine Evectric Vauicies, J. 8. Raworth, 
London. 

8657. RecuLtatine Execrric Venicies, J. 8S. Raworth, 


London. 
$658. Reautatine Exxcrric Venicies, J. 8S. Raworth, 


mdon. 

8659. Supportine Device for CarriacEs, A. Goodwin, 
London. 

8660. SupporTING UNDERFRAMES of Cars, A. Goodwin, 
London. 

3661. TRANSMITTING Device, C. Radcliffe and D. Jones, 
London. 

3662. Lantern, W. C. Coxhead, London. 

3663. Exorngs, H. N. Bickerton, H. W. Bradley, and 
D. Clerk, London. 

3664. Patcutna Tires, A. J. W. Curry, Kimberley, 
South Africa, 
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3665. ConnEcTING-ROD of Gas Enarnas, E. J. Drysdale, 
Glasgow. 

8666. DistrrRUTING Music, W. Bottomley, Glasgow.— 
(T. Cahil, United States). 

8667. TickeTiInac Apparatus, E. N. Baines, J. W. 
Schmidt and A. G. Walls, Manchester. 

8668. Time-KEeEPING in Factorigs, T. Dow, Perth. 

8669. “‘Prorective” Botrie, T. Hocken and F. T. 
Brooks, Plymouth. 

3670. Coat SuspENpERS, H. T. Smith, Birmingham. 

3671. Stamprp MeraL Hivos, J. E. Tytler and W. H. 
Bowker, Manchester. 

3672. CHANGE SPEED Guar for Motors, A. W. Boothroyd, 
London. 

$673. AvromatTic SHuntineG Ports, H. Brecknell, E. 
M. Munro and H. I. Rogers, Bristol. 

3674. Dxvice for Locxine Wrypows, J. L. Blunn, 





Dudley. 
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3675. Device for MANIPULATING MARBLEs, J. Moss, 
Manchester. 

8676. Potato Currers, O. Eastwood, Elland, Yorks. 

3677. WugxEts, F. Westwood, Birmingham. 

8678. Covertnea for Borers, A. T. Church, Stockton- 
on-Tees, 

3679. PropuctTion 
Glasgow. 

3680. Carrripags, G, Hookham and Kynoch, Limited, 
London. 

8681. Means for, Supportine VassEts, E. C. Evans, 
Bristol. 

$682. Means for Formine Joints in Woop, T. Ellis, 
Keighley. 

3683. Paste Box for Sprynrinc Muses, G. and J. 
Dewhurst, Rochdale 

$684. Frre.icuters, W. H. Pearson, Sheffield. 

8685. Gas Economisgr, J. Shepherd, Liverpool. 

3686. Paeventine OverFLow in Exgcrric CExts, J, B. 
Leefe, London. 

83687. JacquaRD Macutngs, Textile 
Limited, and T. A. B. Carver, Glasgow. 

8688. Urriistne DistiLLers’ Byk-propucts, G. and J. 
8. Souter, Glasgow. 

8689. Frepinc Cup 
Bristol. 

$690. Lamps, F. Radcliffe, Oldham. 

8691. Grivpine Toot, W. H., L. B., andC. J. V. Wilson, 
Manchester. 

$692. ‘*‘ Krp-pact,” H. 8. T. Devereaux, Cheltenham. 

3693. FRUIT-CLEANING Macuinss, F. T. Johns, Man- 
chester. 

8694. Revotvina Hee. Paps for Boots, A. E. Bigg, 
Manchester. 

8695. WIRELESS APPARATUS for TYPEWRITERS, G. Musso, 
Manchester. 

3696. Guipinec TexTiLe Piece Goons, W. Mycock, Man- 
chester. 

8697. Rerarmser for Necxtigs, K. N. Giro, Man- 


chester. 
3698. Execrropes of Arc Lamps, M. Lilienfeld, 
H. Robertson, 


of Hypro-cyanipgs, G. Craig, 


Appliances, 


for InvaLips, A. A. Hughes, 


ow. 
3699. Forming Screw THREADS, 
gow. 

3700. Curantnc Tramway Ratts, A. T. M. Mather, 
Dundee. 

3701. Steam Generator, H. B. and F. W. Edwards, 
Rock Ferry, Cheshire. 

3702. Ssavinc Bruss, C. Jost and J. B. King, 
Manchester. 

37038. Sprnpies, T. A. Boyd and J. and T. Boyd, 
Limited, Glasgow. 

8704 Generator, O. 8S. Bragstad and J. Lassen la Cour, 
Baden, Germany. 

705. Morors, Crompton and Co., Limited, and R. 
Goldschmidt, London. 7 

8706. PHotocrapaic CHancina Box, H. Wood, 
London. 

$707. Sure’s Loc Liye Sospenpgsr, H. Bradford, 
London. 

$708. SHUTTLE W. H. Hill and F. Hardy, 
London. 

3709. OverHEaAD Pornt, A. E. Burton and T, J. Leach, 
London. 

710. Vatve for AtR Suction 


EasER, 


Brakes, A. Lenz, 


London. 

8711. Heatinc Movutps, J. Tordoff and T. Kay, jun., 
Pendleton, Lancs. 

712. MounTinG PuLtey WaeE.s, C. Payne, Cranbrook, 
Kent. 

$713. Hamuegrs, P. and A. Uellenbergand W. Bernsau, 
Barmen, Germany. 

3714. ConveRTING Srgam into Gas, L. P. Burrows, 
London. 

8715. Furnaces, 8. T. and C. H. Wellman and F. H. 
Daniels, London. 

3716. VentrLators, H. Farmer, London. 

3717. Firg-arms, H. H. Lake.—( Winchester Repeating 
Arms Company, United States.) 

8718. Carrier for GotF Ciun3, J. C. Plunkett, 
London. 

3719. IwTrgrRuprers for Extgcrric Circuits, G. P. 
McDonnell, London. 

3720. Tae Seymour Camera, W. J. Levi, London. 

8721. Castine Macutngs, W. A. McAdams and J. J. 
McDavitt, London. 

3722. INcot-HEATING Furnacsgs, 8. T.,C. H. Wellman 
and F. H. Daniels, London. 

723. Repropucine Sounp, R. H. Payne and T. Broad- 
bent. London. 

3724. Cyoraine, A. Fenwick ard E. 8. Armitage, 


mdon. 

3725. Trays for Bakine Porposes, H. J. Young, 
London. 

8726. Tre Scarrs, G. Kliegel, Berlin. 

$727. InGoT-HEATING Furnacgs, 8S. T., C. H. Wellman 
and F. H. Daniels, London. 

8728. Drivine Reins, W. Higginbotham, London. 

8729. Pooroorapny, B. Jumeauxand W. N. L. David- 
son, Brighton. 

$730. PHotocrapHy, B. Jumeaux and W. N. L. David- 
son, London. 

8731. Cinpgr CatTcHER, J. Cheetham, London. 

3732. WaTER-TUBE BoIters, G. H. Rheutan, London. 

3733. DismnteGRaTING Apparatus, A. G. A. Clero, 
London. 

3734. Sarps’ Governors, C. C. T. Jorgensen, London. 

8735. INGoT-HEATING FurNacgs, S. T., C. H. Wellman 
and F. H. Daniels. London. 

3736. INTERNAL ComBusTION Enarings, W. R. Lake.— 
T. D. Semple, United States.) 

737. Maewetic Ciutcues, E. R. Douglas, London. 
8738. Stream or Water Traps, G. I. Roberts, London. 
3739. DentaL Cramps, W. A. McCarter, London. 

3740. Powpgr for PotisHina Mertat, L. Townsend, 
London. 

3741. Wave Motors, F. H. Reed, London. 

3742. TurBINES OPERATED by Srgam, J. Sturapf, 
London. 

3743. Om and Srgam Separators, R. L. Gamlen, 
London. 

3744. InrRopuctNG Leaps into ExaausTED Boxes, C. W. 
S. Crawley, London. 

3745. TrotLtey Guarps, C. O. Prince, London. 

3746. ConcreTEe Biocks, W. R. Cornell, London. 

8747. Sgwinc Macuines, W. P. Thompson.—(W. S. 
North, United States.) 

$748. SHaxinc Macuings, B. 8. Rowntree, Liverpool. 

3749. Batt Vatve Devicss, A. Johnson and W. Man- 
sergh, Liverpool. 

3750. MANUFACTURE of WIRED Gass, W. W. Pilkington, 
Liverpool. 

8751. WEIGHTING MaTERIAL, W. W. Pilkington and W. 
R. Ormandy, Liverpool. 

8752 Coat Boxgs, P. Smith, Liverpool. 

8753. Damask JacquaRD Looms, F. A. Sterner, 
London. 

754. Locks, J. C. Alman, Lordon. 

8755. ComprensaTinec Gearineo, E. Huber, London. 

8756. Bopsins for Szwinc Macutines, M. Buntzel, 

London. 

8757. Fotpinc Bep3 and Bxpstgaps, M. Jacobs, 

ndon. 

8758. Joint for Caps of Cettinc Roszs, T. Sutcliffe, 

London. 

3759. Lamp Hovusg for Mrvgs, E. Piepenbring, London. 

8760. InpIcATOR WEIGHING Sca.gs, G. G. F.C, Winkler, 
London. 

3761. Ececrric Ienition, Sir O. J. and A. M. Lodge, 
London. 

3762. WaTeR-TUBE Boriers, J. Cowan, London. 

3763. PaonoGrRaPH RecorpDER Fittinas, F. Schacher, 
London. 

3764. Ink Bortigs, F. M. Mole, London. 

3765. PHOTOGRAPHIC PRINTING APPARATUS, N. H. Brown, 
London. 
3766. Ick Paps or Supports, E. G. Johnson, London. 
3767. MaKING Brake Suogs, W. D. Sargent, London. 
3768. Piaments, W. J. Armbruster and J. Morton, 
London. 

3769. Pioments, W. J. Armbruster and J. Morton, 
London. 

8770. IncaANDESCENT Mawntigs, E. E. Sebille and 8. 8. 
Ryckman, London, 





771. Gas Burners, E. E, Sebille and 8, 8S. Ryckman, 
London. 

8772. Binpine together Loosg Suerts, M. Bodlaender, 
London. 

3773. PRINTERS’ H. R. Macbeth-Raeburn, 
London. 

3774. Makino Saraets from Liqurps, F. and E. Fischer, 
London. 

3775. WinpMiLis, R. Rackham, London, 

3776. CrickeTinc GLovrs, P. B. Cow, London. 

8777. Suurrina Dynamo Brusugs, Siemens Bros. and 
Co., Limited.—{Siemens and Halske Aktiengesellschayjt, 
Germany.) 

8778. Printine on VaecETance Fapsrics, H. Schmid, 

ndon. 

8779. UnLoapine Trucks, W. Giesecke, London. 

3780. Cory Mecuanism for Merers, E. du Bois, 
London. 

8781. Syrinces, E. B. Wilder, London. 

782. Propucinc Dirrerent Sizes of Type CHarac- 
TERs, |. Hall, Berlin. 


INKs, 
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3783. Ecxcrric Lieut Sarety Retay, A. H. Johnson 
and F. R. S. Bircham, Bickley, Kent. 

3784. Inaress to Rattway VEHICLES, A. E. Schurr, 
Woking. 

oe aoe for Wr1aurnea Coat, S. Nevill, Bront 


wood. 
3786. A Dupitex Garnpina Macuing, N. Kuck, Red- 
itch, 

787 Oorsrpge Seats of Tramcars, H. Edmondson, 
Manchester. 

3788. Vent-pges for Bakr Barrgxs, W. Preston, Derby. 

789, AUTOMATIC Expansion VaLvg, F. W. Pattison, 
Broadheath. near Manchester. 

3790. Lanpine Nets, G. L. Scott, Manchester. 

3791. AUTOMATICALLY MIXING ACETYLENE Gas with 
Oxyern, W. M. Jackson, Manchester. 

8792. Fitine and Buxpino Larrers, J. Sermon, jun., 
Manchester. 

3793. Automatic Srartine Davices for E.ecrric 
Morors, T. Andrew, Manchester. 

3794. Diagram for Demonstratine the Rotary FigLp 
of ALTERNATING CURRENT Motors, J. P. Kemp, Man- 
chester. 

3795. SPINNING YARN ContinvovusLy, J. F. Bradbury, 
Manchester. 

3796. ConsTRUCTION of TRAVELLERS for Rina Spinnin, 
J. W. Cook, Manchester. 

$797. TaipLex Extension SMokeway for Pipg Movutu- 
preces, W. H. Norman, Dublin. 

3798. Taz New Hyarenic, T. Hocken and F. T. Brooks, 
Plymouth. 

5799. Reverstxc Vatvg Gear, A. B. Brown, Glasgow. 

3800. Coxe Ovens, H. A. Foote, Stockton-on-Tees. 

3801. Hor and Corp Vatvss, M. J. and S. H. Adams, 
Scotswood-on-Tyne. 

£802. WinDMILLS, 8S. H. and M. J. Adams, Harrogate. 

3803. ig from Burnineo Burtpines, T. H. Osmond, 
Bristol. 

3804. CLocks for Timiva Homine Picrons, W. Wild, 
Manchester. 

3805. Drivine Batts, J. Fenton, Bradford. 

3806. Macuinery for ScavackRyY Porposss, J. Briggs, 
Bradford. 

3807. PHonocraPH FLEXIBLE Jornt, H. Sanders, Bir- 
mingham. 

$808. Kazors, J. E. Allen, Sheffield. 

ar Russer Tice for FLoor Coverine, T. 8S. Forbes, 

) iw. 

3810. RemovaBLe Base Cricket Stumps, N. 8. Craw- 
shaw, Dewsbury. 

3811. HorsksHogs, J. Pooley, London. 

3812. Covptine Livxs, J. A. Hey, Litherland, Lanes. 

3813. Potato CLEANING and SizineG Macuing, D. Wilson, 


Glasgow. 

3814. Jomnt for Poonocrapus, C.J. Rawlinson, Stone- 
house, Devon. 

3815. InqALING Apparatus, F. Merkle, Glasgow. 

3816. SprinG for PREVENTING VIBRATION, A. H. Riseley, 
Bristol. 

3817. Iscanpgscent Gas Licutine, J. Hendy and H. 
J. S. Stobart, London. 

3818. Hgatinc by ComBusTIBLe Gas, I. E. Lester, 
London. 

8819. Giazive IRon for Boots and SHoxs, A. Hubbard, 
Croydon. 

3820. DIFFERENTIAL Brakg, A. Jiinger, Cologne, Ger- 
many. 

3821. Grease Guarps for Canpigs, E. A. Gray, 
London. 

3822. Sprinc Steet, A. Reichwald.—(F. Krupp, Ger- 
many.) 

3823. MALLEABLE IRON, A. Reichwald.—(F. Krupp, Ger- 
many. 

3824. Wacons, T. and 8. Bradshaw and M. Sutton, 

mdon. 

3825. EvectricaL Switcs, 8. H. and H. W. Heywood, 
Manchester. 

3826. Ecectrarc Conpuit, 8. H. and H. W. Heywood, 
Manchester. 

3827. Protection for Typzwxiters, M. R. Houston, 
London. 

3828. Evectric Siena, E. M. North and R. KE. McKay, 
London. 

3829. Poxtisuer for Eygotassz:, H. C. Pigueron, 
London. 

3830. NON-REFILLABLE Bort gs, T. 8. Bailey, London. 

3831. Game, M. V. Hammack, London. 

3832. Lecoines, T. Simpson, London. 

3833. Cigantinc Knives, F, C. Grantham, Liscard, 
Cheshire. 

3834. RinG-spINNING Device, L. W. Dethier, Catford 
Bridge, Kent. 

3835. VARIABLE SPEED MECHANISM, T. O. Newman, 
London. 

8836. Motor Traoussrs for Lapres and GENTLEMEN, 8. 
B. Whiting, London. 

8837. ELectricaL Circuit Breakers, H. P. Ball, 
London. 

3838. Locomotive Fire-pox, H. E. Parson, London. 

3839. SpecTacLe CasE for MiLiTaRy Usg, L. Laurance, 
London. 

3840. Fountarn Pess and Pey-HoLpers, J. M. Mason, 
London. 

3841. SHeaRERS for For and Harr, H. Gutteridge, 
London. 

-—- nee for Hotpine Cicars, M. Heymann, 


ndon. 
3843. Manuracture of Overcoats, L. A. Jacobson, 
ndon. 
3844. Dust Vans, F. Strasser, London. 
3845. —_ Cover for ELEcTRIC CaBLEs, C. Bodmer, 
ndon. 
3846. Beton Cover for Castes, C, Bodmer, London. 
3847. Mousse Trap, J. Reimann-Schuler, London. 
3848. Fenper for Street Venicies, E. Munte, 
London. 
3849. ReLeasine CattLe from the Managr, H. Wolf, 
London. 
8850. MuLtTipLe CyLinpeR Enoiygs, A. von Martini, 


mdon. 

3851. Coupiinas for Hosks and Pipgs, W. Heidelmann, 
London. 

8852. ForNAcE with IncLIngED Retorts, A. G. Brookes. 
—(8tettiner Chamotte- Fabrik A.-G. vormals Didier, Ger- 
many.) 

3853. MANUFACTURE of Carpets, A. Webb, London. 

3854. Dywamos and Exiecrric Motors, C. Goddard, 
London. 

8855. Cuan Capiz, H. Neville and R. G. Graham, 
London. 

3856. MensTRvAL Pap, H. Neville and R. G. Graham, 
London. 

3857. GirTH Strap for SIDE-saDDLES, W. A. Spratley, 


London. 

3858. Maxine Rims for CycLte Wugzts, T. H. Woollen 
London. 

3859, Srergoscopic OpTicaL Systems, J. Aitchison 


on. 
3860. INTERNAL ComBusTION Enaines, D. M. Wilson, 
London. 





3861. Winpow Fastener Construction, A. H. Williams, 
London. 

3862. Diacina Forks, C. David, London. 

3863. ELectric Cut-outs, G. 8. Sluce and F, Chase, 
London. 

3864, Crank Pin O1vgrs, C. D, Miller and C, A. Hyde, 
London, 

3865. CorRuGATED Furnaces, E. Gearing and W. 
Rainforth, London. 

3366. CoupLinas for Rarway Wacons, H. Hardy, 
T ondon, 

3807. Cycte Braxgs, P. J. Ogle, London, 

3868. Brakes for BicycLe Wuhegts, P. J. 
London. 

3869. Prayinc Cycite Rack Games, A. E. Grosset, 


Ogle, 


don, 
8870. ArracHMENTs for Woop-workine, 8. Smith, 
London. 
3871. SepaRatTinae ImpurRitTizgs from Correr, W. P. 
Thompson.—(J. Hustinz-Roberti Holland.) 
872. Drymna GRANULAR MarTERIALs, R. Horner, Liver- 


pool. 

8873. ELecTRic Resistances, F. le Roy, Liverpool. 

3874. Gas Burngrs, C. Bolz, London. 

3875. INTERNAL Compustion Enarngs, C. E. Inglis, 
London. 

3876. WIRELESS SIGNALLING Apparatus, L. de Forest, 
London. 

3877. DeveLopment of PuHoro@rRapHic PLatTEs in 
Brionut Liou, J. W. F. Scheffer and H. J. Bocage, 
London. 

3878. METAL-PROTECTING PNgvmaric Tirgs, E. Fessoirat, 
London. 

3879. Winpinc CLocks, K. G. Oechmigen, London. 

3880. SewinG MacuingE Nerpirs, E. Faulhaber, 

ndon. 

8881. Sate ARMour, A. T. Dawson and J, L. 8. Benthall, 
London. 

3882. Roorine Scars, The New Expanded Metal Com- 
pany, Limited.—(The New York Expanded Metal 
Company, United States.) 

8883. ConveyING APPARATUS, T. 8S. Miller, London. 

3884. Hosk ScpPoRTERS or SusPENDERS, D. Basch, 

ndon. 

8885. Stove Damprrs, L.. F. Cutten, London. 

3886. Pressure Reoutators, J. E. Spencer, London. 

3887. Rorary Enarnes, E. [lly and E. Buchholtz, 


London. 
8888. Contact Stup, W. Griffiths and B. H. Bedell, 
London. 
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8889. Currain Hook, H. T. Girdlestone, London. 

3890. ENLARGING ATTaAcaMENT for Cameras, F. W. 
Rock, Beeston, Notts. 

8891. Hun, H. B. Dresser, Bexley Heath, Kent. 

$892. KwitTiInG MacHINE ATTACHMENT, A. R. Gilbert, 
Leicester. 

88938. CracuLark Movuipinc Macutves, W. Dilley, 
Halifax. 

3894. SHowcasgs, J. T. Lones, Sheffield. 

3895 Topacco Pspgs, M. E. Wittenberg and W. H. 
Yarrington, Manchester. 

3896, WaTeR-TUBE Borers, L. and C. Glover and D. 
Crowther, Leeds. 

$897. Davice for Hotpina Bassinetres, G. Allsopp, 
Manchester. 

8898. Borino Macuing, J. T. Blackett, Stockton-on- 


ees. 
8899. Uritistnc Waste Gases, T. Stenhouse, Roch- 


ale. 

3900. Miners’ Sarety Lames, B. D. Williams, Rhondda 
Valley, Glam. 

3901. VentTiLatinc Dummy Boarp, J. H. Houghton, 
Birmingham. 

3902. Macuingry for Roastine Corraz, J, Pinfold, 
Birmingham. 

3903. Borter, W. Burwell, Ipswich. 

8904. Boots, L. E. Dyke, Birmingham. 

3905. Irontnc Boarps for Launprigs, J. 
Birmingham. 

3906. WIRE-SPLICING SLEEVE, R. Humphries, St. Peters, 
Kent. 

3907. Pwgomaric Tires, W. G. Tarbet, London. 

3908. ComBINATION Two-sPpEED Gear, A. Eadie, Bir- 
mingham. 

3909. Seats of Omnisvuses, G. Hensc, Glasgow. 

3910. Monuments for Graves, M. Michaelson, Man- 
chester. 

$911. SHart-sInkInG AppaRatvs, G. A. Goodwin, Man- 
chester. 

3912. Fotpinc TaRpPaULins, G. C, 
Nicol, Cape Colony.) 

3913. Ro_uigrs for CALENDERING, R. J. C. Mitchell, 
Manchester. 

3914. Automatic Extectric Foss, J. Wilson, Man- 
chester. 

3915. ScrEw-pDowN WATER Taps, 
Glasgow. 

3916. Nari Extractor, J. T. Wilde, Sheffield. 

3917. PAPER-MAKING Macainks, D. N. Bertram and 8, 
Milne, Manchester. 

3918. Stgam Boriers, J. Robinson, Hull. 

3919, Link for ENLARGING Braceets, H. Vogt, Baden, 
Germany. 

3920, PoRTABLE W. Weiss, 
Germany. 

3921. Ecgctric Comn-FREED Apparatus, C. G. Smith 
and T. Harrison, South Shields. 

3922. Cover for Fountain Pex, C. Baker, Southamp- 
ton. 

$923, Sprinas for VentcrEs, W. C. Morton, Richmond, 
Surrey. 

8924 TopoLar Arr Heaters, D. Stewart and Co. (1902), 
Limited, and D. Lauric, Glasgow. 

3925. Cyc_e Brakes, J. Hines, Glasgow. 

8926. Sawrxe Macurngs, T. Bamforth and J. Mercer, 
Glasgow. 

3927. KircHEN Tapes, R. J. Hunter, Glasgow. 

$928. Lace Hotpers for Boors and SHogs, T. Moore, 
Grantham. 

3929. Cueckixc Appliance for Looms, F. H. Williams, 
Burnley. 

3930. Manuracture of Starr Rops, G. Whitehouse, 
London. 

Paper Marcin Recuiator, A. W. Thomson, 

Bristol. 

3932. Sewinc Macutngs, H. Williams, London. 

3933. HerniaL Trusses, T. P. E. Trotry-Girardiére,— 
(A. M. Barrére, France.) 

3934. PyrumaTIC AMPOULE under PressuRg, P. Laurent, 
London. 

3935. Free Wueet for AutomosiLEs, F. Dondelinger, 
London. 

3936. Coat Crusugr, V. Durand, London, 

$937. KNIFE-CLEANING Devices, J. Labruguitre and A. 
Roux, London, 

3938. Fitters, W. B. Smith, London. 

8939. ELecrric F1ixturE Stops, A. G. Brookes.—(//, D. 
Betts and R. M. Thomas, United States.) 

3940, STRAW-CONVEYING APPARATUS, M. A, Birkmyre, 
Belfast. 

$941. Miners’ Sarety Exvectric Lamps, J. P. Rees, 
London. 

3942. Taps, J. E. Webb, London. 

3943. Barrgzs, D. B. Jones, London. 

3944, LupricaTinG Cross-HEAD Pins, C. A. V. Carllson 
and C. E. Bohman, London. 

3945. LetTeR Ciips, A. Myers, Birmingham, 

3946. ATTENDANCE CHECKING System, J. T. Cooper, 
London. 

3947. Device for Prorectinc Baos, H. Kaufman, 
London. 

3948, WueEt Tires, W. Esty, London. 

3949. Macuingry for Sirtinc Town Asues, H. Grist, 
London. 

3950. Tires for WHEEts of Motor Cars, C. J. Watts, 


Argyle, 


Douglas.—(@. D. 


R. Denny, jun., 


FIRE-ESCAPR, Baden, 


mdon. 
3951. GrapHopHones, A. J. Boult.—(W. C. Runge, 
France.) 
3952. LycaNDESCENT O1L Lamps, G. M. Stephens and 
H. Smith.—(A. Eisner, Germany.) . 
$953, Rotter Beartines, A. E. Henderson, London. 





—— 
ee 


SELECTED AMERICAN PATENTS, 


From the United States Patent-office Official Gazette 


705,046. Rorary Propetuer Fan AND Propr 
FoR Suips, S. C. Davidson, Belfast, blend 
April 6th, 1901. ‘ ~ 

Cla —A rotary propeller fan or screw eller 
the disclosed type, in which the intake ant te cot 
edge portions of cach blade are formed as oppo itelee 


705,046] 





dished surfaces, from approximately the centr.! part 
of the peripheral edge of the blade around the yar rin 
thereof toward the hub or axle, in such manner that 
the advancing surface of the blade is, at th intake 
edge portion, substantially concave, and at the dis. 
charge edge portion substantially convex, subst ntially 
as hereinbefore described. 

705,124, Apparatus roR CONTROLLING THE Sprep 0; 
Sream Tursings, G. 0. M. Olsson, S/ hac 
Sweden.— Filed June 28th, 1901. 

Claim.—(1) The combination of a steam - turbine 
wheel, a casing inclosing the same, means for adi itting 
steam under pressure into said casing, means for 
reducing atmospheric pressure existing within said 
casing, a valve constructed to cut off connection 
between said reducing means and said casing, and 
means for operating the said valve, whereby steam 
may be imprisoned in said casing and a resisting 
medium to the rotation of said wheel thus provided. 


(2) The combination with the steam-turbine wheel 2, 
casing 1, and pipe 27 of the air valve 18, means for 
opening the same actuated by said turbine wheel 
after said wheel shall have attained a certain pre- 
determined speed, cylinder 29, piston 80, valve 31 in 
said pipe 27, intermediate mechanism between said 
piston and valve, spring 35 bearing on said pisto 
and pipe 20 communicating with said pipe 27, and witl 
said cylinder 29, substantially as described. 
705,280. Erevator, 8. B. Peck, Chicago, /l!.— Filed 
May 13th, 1901. 

Claim.—(1) In an elevator the combination of a series 
of buckets, each opening inwardly and travelling 
about a certain axis of rotation, with a series of recciv- 


(705,290j 








ing pockets rotating about said axis of rotation and 

formed by side flanges and two substantially flat plates 

set each at a tangent toan inner circle about the axis 
of rotation, 

705,321. Art or Conpenstxa Srgam oR CooLixa 
Fiuips, T. M. Colirell, Chicago, Iil.—Filed Apiil 
8th, 1901. 

Claim.—(1) The herein-described method of condens- 
ing steam, which consists in introducing aqueous 
vapour at atmospheric pressure without compression 
into close propinquity to, but separated from thesteam 
or other body from which the heat is to be extracted, 
moistening the atmosphere containing said aqueous 
vapour prior to its introdnetion, reducing the atime- 


(705321) 


spheric pressure of said aqueous vapour after intreduc- 
tion, and finally rapidly removing the heat-laden 
aqueous vapour, substantially as set forth. (2) The 
method of condensing or cooling a fluid which con- 
sists in forming aqueous vapour and passing the same 
in a rapidly-flowing current into close propinquity to 
but separated from the fluid to be cooled or condensed 
and simultaneously expanding and rarefying said 
current and conducting away the heat-laden vapour, 
subtantially as set forth, 











Marcu 6, 1903 


THE ENGINEER 


231 


an 








gQOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
(From our Special Commissioner.) 
vo XIX.*—A POLICY FOR THE BRITISH MANUFACTURER. 
. (Continued from page 207.) 
MuIzenburG, January 14th. 


Section C.—When we get to the East London section 
of the map we feel at lasi that we are approaching live 
South Africa. 


Like Port Elizabeth, East London is doomed to lose 
much of its Johannesburg traffic by the improvements 
that are taking place in the Durban and Delagoa Bay 
youtes. It will, however, for some years to come, remain 
the third string to Johannesburg’s bow for traffic. Its 
loss of Transvaal trade will be more than compensated 
for by its obtaining practically the whole of the Kimberley 
and the southern route Rhodesian traffic, which have 
hitherto been shared between it and Port Elizabeth. It 
follows, then, that East London. is in no sense of the 
word dependent on local traffic for its future salvation. 
Eyen when, in years to come, some such railway as I 
have suggested by dotted lines between Rustenburg and 
Kalakani has been built, whereby most of the far northern 
traflic may be diverted from it to the Durban and 
Delagoa Bay routes, East London will retain the traffic 
to Kimberley and northwards up to the point where the 
Rhodesian railways will be tapped. It will be noted that 
East London is the nearest point on the coast to 
Kimberley, and that, with the new extension, the railway 
has attained as nearly to the bee line between the two 
places as could be arrived at by any possible competing 
route. 

Here is a summary of the various permanent 
advantages possessed by East London. Section C 
commands :— 

(1) Practically every diamond mine in South Africa. 

(2) All the coal mines in South Africa south of the 
Transvaal, excepting those in Natal. 

(3) All the rich agricultural lands in the neighbourhood 
of East London. 

(4) The whole of the agricultural area of the Orange 
River Colony. 

(5) At least half of the traffic with Basutoland, where 
the native is already using the plough on his own account. 

(6) Half the traffic with Southern Rhodesia. 

(7) A portion of the Johannesburg traffic. 

Thus East London may be looked upon as a suitable 
depot for general machinery, such as I have enumerated 
as being required for Sections A and B, and, in addition, 
mining plant for gold, diamonds, coal, &c. As pointed 
out earlier, her importance as a trade route to Johan- 
nesburg must diminish as the two shorter routes are 
perfected and their capacity increased, but with her 
wide scope in other directions her future is more than 
assured. Her harbour is a bad one, even for Sorth 
Africa; in fact, one can hardly call it a harbour at all. 
When business warrants the expenditure, however, 
harbours can be made, and long before East London 
grows to be as large as Capetown we may expect to see 
there better accommodation for ships than there is in 
Table Bay at the present day. It is therefore to East 
London, in spite of her many drawbacks as a seaport, 
that I would direct the attention of our manufacturers. 
It is here that engineers generally should carry their 
principal stocks, as far as seaports are concerned, and it 
is here that any constructional engineering should go on 
from imported materials, such as pipes from sheet steel, 
and anything else for which, on account of the bulk of 
the finished article, it may pay to import the materials in 
the flat and make them up out here. East London, too, 
is the second centre of the Cape Government Railways. 

The only event that I can foresee which might possibly 
in the far future seriously threaten the importance of 
East London would be the development of St. John’s, 
about half-way on the coast line between East London 
and Durban. At the mouth of this river there are the 
makings of a fine harbour at a comparatively small cost. 
It is conceivable that some day Port St. John’s may take 
over the functions of East London as a port, just as it is 
conceivable that Saldanha Bay may some day take the 
place of Capetown in this respect. That day, however, 
is very distant. 

Section D.—This section, dominated by Durban and 
Delagoa—Lorenco Marquez—is at once the most 
important and the one which requires the least explana- 
tion. In my last article I dealt fully with these two 
competing lines for the trade of Johannesburg, and of 
the steps that are being taken to shorten and improve 
them both. 

As these are the assured routes for the main portion 
of the Johannesburg trade, it is at one or another of 
these two ports that machinery depéts should be placed. 
Had Lorenco Marquez been in British territory it is 
probable that it would have been the better of the two 
for the purpose, as the splendid harbeur of Delagoa Bay 
alone would no doubt have brought it to the front, and 
created a big centre of trade. As, however, it is Portu- 
guese, it is merely a place on the high road to Johannes- 
burg, and nothing more. There is no attraction there 
in the way of local trade as far as the engineer is con- 
cerned, and so one falls back on Durban. Natal is a 
go-ahead little Colony, and quite apart from the Johan- 
nesburg trade, has quite a market of her own for 
machinery, 

There are coal mines and marble quarries, and some day 
she will develop her iron, which abounds in large quan- 
tities. Owing to her varying altitudes she can grow 
practically every sort of vegetable, from pine 
apples to wheat. And the country lends itself remark- 
ably to irrigation. Thus Durban should share with East 
London the attention of the British manufacturer as a 
general coastal depot. It is only less important than 
Hast London in this particular respect, in that most of the 
Stocks will go straight through to Johannesburg. I think 


* No, XIX.—first part—appeared February 27th, 





that, bearing in mind all I have said in previous articles, 
I need not go into further details on the subject of 
Section D. 

Section E.—The Beira section commands a huge slice 
of country, but up to the present the requirements are 
not in proportion to the area. Rhodesia is a country 
which in the past has lived upon credit, and she will have 
to do so for some time to come. Readers of THE 
ENGINEER know my opinion as to the ultimate prospects 
of Rhodesia. Her value to the manufacturing engineer 
depends entirely on whether those who have financed the 
place up to now, or others, will go on financing it until it 
has turned the corner. If so, there should be a steadily 
increasing demand for machinery, until some day it 
should be one of the best markets in South Africa. 
That day is yet afar. There will be no rush to 
Rhodesia. There are too many difficulties, more espe- 
cially with regard to the cost of living, for that. The 
man who will ultimately make the country will be the 
practical settler, with limited amount of means, who 
finds himself ousted from the Transvaal and elsewhere 
by the large capitalists. For years to come it will be un- 
necessary for the manufacturing engineer to think of 
carrying stock of any sort at Beira, for the demand 
throughout Section E is not large or continuous enough 
to warrant it. 

It will be noticed that on the map I have shown 
Sections C and E coming in contact at Bulawayo. This 
appears to give an unduly large area to the former, as the 
railway from East London to that place, with the new 
short cut, is about 1100 miles, whereas the line between 
Beira and Bulawayo is almost exactly 700 miles. My 
reason, however, for placing the boundary line where 
shown is that in actual practice, I am told, the cost of 
both routes to Bulawayo is practically the same. The 
actual point on the railway at which transport from north 
and south work out at exactly the same figure is at 
Gwelo, north of Bulawayo. Thus it would seem that, 
strange as it may appear, the proper coastal port for stock- 
ing machinery eventually destined for Southern Rhodesia 
is East London. The demand for machinery in the region 
above Gwelo would certainly not warrant the carrying of 
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stocks of machinery at Beira, except perhaps in the case 
of agricultural plant. To sum up this matter, it would 
appear that as far as coastal towns are concerned, East 
London and Durban are the most important, as far as 
carrying general machinery stocks are concerned. It is 
only in these that mining plant shouldbe stocked. Cape- 
town, and perhaps Port Elizabeth, or one or the other, 
would be the southern towns for smaller stocks for local 
requirements. 

The establishing of branches.—Now for the general 
question. The manufacturer who would cover South 
Africa thoroughly, by establishing his own branches, 
should of course make Johannesburg his South African 
centre. Now that Johannesburg is to be so soon within 
twelve hours of Kimberley, the Johannesburg office can 
easily be made to cover that place too. In Johannesburg 
it would be necessary to carry a large permanent stock 
of plant which could be fed from the stocks at Durban 
and East London. At Kimberley, except in the case of 
small agricultural plant and mining accessories, no stock 
should be carried. Kimberley would, of course, be fed from 
East London stocks, or in case of urgent delivery, where 
a suitably high price can be obtained, from Johannesburg, 
or even from Durban vid Johannesburg. 

If you have good business men at Johannesburg, you 
wil] not want even an office at Kimberley when the direct 
line has been completed. All that is required is someone 
who will keep your people in Johannesburg in touch with 
what is going on at the diamond centre. When there is 
something big to be done in Kimberley, let the best man 
you have in Johannesburg go there and take the matter 
up. The De Beers Company, who, of course, are the only 
really important purchasers there, do not take long to 
make up their minds when they are ordering. If they 
want advice at all from the manufacturer, they want the 
very best they can get. 

The coast branches should be more in the nature of 
depots and forwarding offices than anything else, though, 
of course, it will be necessary to have in them men who 
are capable of dealing with the local trade. The only 
other towns in Sections C and D where it might be 
advisable to establish a branch would be at Bloemfontein, 
and perhaps Pretoria, and then only in the case of agricul- 
tural and electrical plant. The requirements of Section E 


being precisely of the nature of those required in C and D, 
I think that section should be worked by a branch under 
the head office in Johannesburg, especially as supplies for 
Section E come through East London in the natural 
course of things. In Section E the branch should be 
established at Bulawayo. Several agents for mining, 
agricultural, and electric plant have branches at both 
Salisbury and Bulawayo, and the reason for this is that the 
natural gold-mining centre is neither 6 the one nor the 
other. Salisbury is the political capital of Southern 
Rhodesia, and Bulawayo is the largest commercial centre. 
The actual gold-mining centre, as far as position is con- 
cerned, is Gwelo, half way between the two. There are 
people who prophesy great things about that place, but I 
can see no signs of these hopes being realised for many 
years. Pending this, I recommend Bulawayo, not only 
because it is the most important town in the place, but 
because it is hundreds of miles nearer to the Wankie 
coalfields and the teak forests. These two new openings 
bid fair for some time to come to be requiring as much 
plant as the local gold mines. 

The importance of carrying stocks. Readers may 
think that I am rather taking it for granted that all 
makers are likely to carry stocks in South Africa, and to 
start their own branches. This is not so. I am merely 
explaining the policy of such firms first. I would also take 
this opportunity of urging makers to carry stocks out 
here whenever possible, and to keep the management of 
their business in their own hands. This is eminently a 
country which lends itself to stocking machines, for the 
requirements can be accurately gauged. And when 
users require a machine, or machines, in a hurry, they do 
not mind paying very heavily for the privilege. With 
regard to Sections A and B, if you have at Johannesburg, 
at the head of your central establishment there, a man 
who is as good as the best man in your works or office in 
England, then by all means let him make his own 
arrangements for working your business throughout 
South Africa, and even in Capetown and Port Elizabeth. 
My only reason for suggesting this is that, all things 
being equal, it is better to control your branches from a 
distance of several hundred miles than from a distance 
of several thousand miles. If your Johannesburg 
manager, however, and your office arrangements in that 
place, are not such as to permit of dealing with inquiries 
from a distance as easily and effectively as when dealt 
with from your large establishment in England, then it is 
preferable to run Sections A and B by agents from 
England. There is not enough business in A and B 
together to warrant independent branches in those 
sections. 

The appointing of agents—When it becomes a 
question of covering the whole of South Africa by means 
of local agents, picked up on the spot, then one’s troubles 
really begin with a vengeance. 

I have pointed out in an earlier article that by far the 
best method is for a number of firms, whose interests do 
not clash, to amalgamate for purposes of South Africa, 
and to represent themselves out here, on the lines 
adopted by the British Engineers’ Alliance, Limited, of 
Johannesburg. Failing this arrangement, however, and 
not being in a position to establish his own branches, the 
individual manufacturer must fall back upon the local 
agent. 

When such a policy is adopted, the lines laid down 
above in connection with the establishing of branches 
should be followed as closely as possible. Unfortunately 
in practice this is very difficult to do. 

Let us start once more from the centre of all things— 
Johannesburg. Here you appoint the very best agent 
you can find. He no doubt has branches of his own in 
some of the other places where you require agents, and 
he will, if he takes up your agency, require you to let 
him represent you in those localities. It is perfectly 
natural that he should insist on this. One thing is quite 
certain, however, and that is that he will not have 
branches in all the places where you require representa- 
tives. You, equally naturally, wish to fill up the gaps in 
your South African representation, and so proceed to 
appoint the best agents you can find in the centres where 
your Johannesburg agent cannot cover the ground. 

You will not have gone very far in your negotiations 
with these other men before you find that they too have 
branches in a number of towns, some of which will clash 
with the towns in which your Johannesburg agent has 
agreed to represent you. That is a complicated and 
delicate problem which has to be faced by every manu 
facturer who wishes to cover South Africa by agents. 

Then, again, you will find, over and over again, 
that the man who is obviously the best agent you 
could possibly get in one particular place will be 
quite out of the running, as far as your machines 
are concerned, in another. All these difficulties will 
be greatly enhanced if the warning that I have tried 
to emphasise throughout this article is disregarded. I 
will repeat it here: It is worse than useless to arrange 
your agencies to accord with the political boundaries of 
South Africa. I mean that, owing to the peculiar railway 
geography of the country, and the positions of the im- 
portant trade centres, it would be folly to appoint one 
agent for the whole of Cape Colony, another for the 
whole of the Transvaal, another for Rhodesia, kc. The 
result of adopting that policy would be chaos. 

Divide your South Africa rather into the five sections 
of trade influence which I have shown on the map, and 
ignore all other boundaries. Run, if you like, Sections A 
and B together. It would also probably pay to run C 
and E together, and it might be possible to find a single 
agent with sufficient branches to cover C, D, and E. On 
no account, however, combine A or B with either D or E. 
B may sometimes, in special circumstances, be worked as 
a branch of C. 

Your Kimberley agent—Section C—for instance, is 
sure not to have a branch at Capetown—Section A. He 
may, however, have one just now at Port Elizabeth— 
Section B—because, until the new extension is completed, 





Port Elizabeth will not lose her portion of the Kimberley 
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trade. It is to be presumed, however, that as soon as the 
two places get out of touch with each other his branch 


will be transferred to the natural port for Kimberley, | 


East London—Section C. Your Bulawayo agent, in the 
early future, is sure to have business arrangements with 
East London, and your Johannesburg agent-—Section D 
—is certain to have someone at Durban—also Section D. 
He will probably, too, bave business relations with | 
Kimberley and East London—both in Section C. 

In conclusion, I would urge British manufacturers to 
be more liberal with their agents in South Africa than 
has usually been the case. It is quite absurd to expect 
thoroughly good men out here, where distances are 
enormous, and the cost of living higher than anywhere 
else in the world, to take a violent interest in your 
machines unless they are to make some profit on the 
transaction. Many firms I know are quite alive to that 
fact, but over and over again I have been shown letters 
from manufacturers at home making propositions to 
firms in South Africa on the subject of agencies, con- 
taining terms, suggestions, and stipulations which made 
business an absolute impossibility. Then, with regard to 
the question of the fancy prices which many people 
imagined would come about after the war. There is 
nothing in this theory. Competition for orders in 
Johannesburg is so keen that representatives have to 
cut their prices to the lowest limit possible. It is only 
when a man wants a thing in a desperate hurry that he 
is willing to pay a big price for it. This happens 
frequently in the case of mining plant. It is for this 
reason, as [ said before, that I so strongly recommend 
our makers to carry stocks of marketable machinery in 
South Africa. 

In the late war we found that to conquer South Africa 
was a much more expensive matter than we had antici- 
pated. If the British msnufacturer is to maintain his 
supremacy there he must be prepared to make sacrifices 
and spend money. 








CONNECTING AND COUPLING-RODS. 
By P. H. PARR, 
ne. TV." 
For convenience of reference and comparison, the 
results obtained in our last article have been embodied 


in Table II. 
The first column gives the maximum direct stress at 


8, 9, and 10 have been added in order to allow of a better 
comparison being made. They give respectively the 
direct, bending, and total stresses in the rods when the 
engines are running at 70 miles per hour, and with a cut- 
off of 25 per cent. of the stroke. The bending stresses in 
column 9 have not been calculated by the use of equa- 
tion (4) on account of the excessive labour involved in 
finding the stresses in a number of rods, but have been 
found from the figures of the fourth column by the aid 
of Table III., which will be useful when the stresses 
have been calculated for one speed, and it is desired to 
know quickly what will be the approximate stress at 
another speed. 

To use the table, find the speed at which the stress is 
known at the top of the table, then, in the same column, 
and directly opposite to the speed at which it is desired 
to find the stress, will be found the figure by which the 
known stress must be multiplied. Thus, the stress in 
the Great Western rod was calculated at 60, and it is 
desired to find what it will be at 70 miles per hour. 
Under 60 and opposite 70 in the table is found 1°361, 
and the required stress is found by multiplying the 
known stress of 5825 1b. per square inch by 1°361, giving 
the 7250 ]b. per square inch of column 9. This table does 
not apply to the direct stress, but only to the bending 
stress. 

The stresses given in the last column of Table II. are 
quite as uniform as could be expected, the average being 
about 8500 lb. per square inch. 

We may deduce from the above that a stress of about 
8500 lb. per square inch represents first-class British 
modern practice for locomotive connecting-rods when 
running at 70 miles per hour, and that anythirg under 
12,000 lb. per square inch may be regarded as safe. The 
average direct stress at the small end of the rod when 
starting is about 71001b. per square inch, or about 16 per 
cent. less than the average maximum stress at the centre 
when running at speed. 

We also see that although in many cases the results of 

2b) are very nearly the same as those obtained by the 
use of (4), and are near enough for comparative work 
when considering the relative values of slightly different 
sections for a new rod, they are not to be relied on for a 
final accurate result, for which equation (4) should always 
be used. 

It will probably have been noticed that for rods of the 
same section, and at the same speed, the bending stress 
varies directly as the square of the length of the rod. 


TABLE I1.—Connecting-rod Stresses. 





Stresses in pounds per square inch. 


Stress | Direct 


at small |stress at) Bending Bending 
stress 


end centre 
when | when 
starting.|running 


L, and S.W., passenger... 6615 


L. and S.W., goods... 

L. and Y., passenger 
G.E., passenger 

G.E., passenger oa inclin> 
Cale., passenger 6710 


G.W., passenger 8610 2360 


G.N., passenger (eight-wheeled) .. 6310 3050 


G.N., passenger (ten-wheeled) 6860 3590 


the small end of the rod due to the pressure of the steam 
on the piston when the engine is starting. It has been 
assumed that the pressure in the cylinder is 5lb. per 
square inch below the boiler pressure. The second 
column gives the direct stress at the centre of the rod 
due to the thrust when running at speed. The third 


column gives the stress due to bending as found by the | 


approximate formula (26). The fourth column gives 


the stress due to bending as found by the use of equa- | 


Taste Il.—Ratios of Bending Stresses at Different Speeds, 


Miles per 
hour. 


30 40 


30 1 


1-4 
2-25 1-77 


2.086 1. 


3-446 2. 


5 +333 4- 3. 2-420 1- 


6-250 1-592 36 2-778 


Note.—It will probably be understood that this table really gives the ratios of the squares of the speeds. For example, under 40 
and in line with 60 is to be found the figure 2-25, which is found by dividing the square of 60 by that of 40. 


tion (4). The fifth and sixth columns give the total 


columns. 





* No. III appeared Febraary 20th. 


3165 
2150 
3610 
7705 
1980 
5620 
4775 
5970 


9480 


960 1- 
2-250 1 56: 33 | 1 


: | the principle of the analysis is exactly the same, and the 
maximum stress corresponding to the two preceding | results are no more difficult of application. 

The seventh column shows the percentage | 
error of the result obtained by the use of (2b). Columns | 


Speed 70 miles per hour ; 
cut-off -25 of the stroke 


Total ‘a 
stress 
from 
(2, 5). 


Total | Error of 
stress (2,5), Direct 
from (4). percent. stress, 


Bending! Total 
stress. | stress, 


stress 


b).. by (4). 
3,880 
3,770 
6,510 
9,789 
5,035 


8,540 2240 8530 


| 

| 7,435 2660 9,910 
| 

| 


6150 8,620 2140 536 7,500 


9930 13,070 2530 8650 11,180 


From equation (2) it would at first appear that the stress 
varies as the cube of the length, but remembering that = 
contains / as a divisor, it is seen that the variation is the 
duplicate ratio only. 

For straight taper rods, the section of which is circu- 
lar, the expression for the area at any point is not quite 
so simple, and the resulting formule for the bending 
moment are also more complicated than are the corre- 
sponding equations for rods of rectangular sections, but 


For straight taper rods of circular section, we cannot 
write A = a +"8z as we did before, but we may write 





d=a+t £2, and in order to determine a and 6 for the 


case under consideration, we have 
B= d, — ad, 
a,y— ay 
1, a, — d, 
a = d,; —Ba, ora Bs Ba dy ay 
dy — 
in which d, and d, are the diameters of the rod at Sections 
distant, «, and a@, respectively from the centre of th» 
crosshead pin. 
yr . Tv 
We may now write A = 4 
the same course of reasoning as in the case of rectanculay 
sections, 


R= 


(a + Bz)*, and following 


L yr 
Jo4gl 
=. hme t 2 2 pg? p 
= 240 g (104+ 10aRl +886 LP) 
lyweé 
Ii 4gl 
_ yl 
~ 2409 
The bending moment at any section distant x froin the 
centre of the crosshead pin, due to the inertia of the 
rod is 


Re- | eye + 2aB 2? + #2’) («& — 2) dz 
o 4g 


(@z2+2a82 + B 2) (l—2z)d:; 


7+ 2aB 2° +96 2!) dz 


(a? z 


(1007+ 15¢87+ 6 ,'P) 


= Holo = #4) +1008 (0 — 2) +38 (2) | - 


, a l ee : 
Substituting = for « in (5) we obtain the bending i. 


ment at the centre, and dividing by the strength modulus 
of the centre section of the rod, which in this case js 
xa (« = =) we find the maximum stress 
in the material due to bending as 
3 
x3? apps 2he + 28081 +9 BL) 

48 9 (« + 9 ) 

or for a steel rod 

max. stress = 0°000186 


evidently 


max. stress = 


gB 
td : 
+> 
2 
(2402+ 2aBl+ 9B /). 
Adding 8 per cent. as before, as an approximation to the 


effects of the thrust along the rod and the friction of the 
crank pin, 


(ba) 


gl 


Bly 
(«+ a) 
(2402 4+ Wapl+9eL) 
To find the correct expression for the bending moment 
we have, after adding to the bending moment due to 
inertia that due to thrust (F y) and that to friction (nw), 
to solve the differential equation (linear), 
ay + F y= 7ete [ 10 a2 (a2 — 0 
d x* I 240g EI 


max. stress = 0°*0002 


(6D) 


E 
+10aB(2-) +36 (2! — “| 


n 
KI 
Solving this equation for y, multiplying by F, and 
adding on the bending moments caused by inertia and 
friction, we obtain, finally, 
Bending moment at any section distant . from 
centre of the crosshead pin 
EI): ., oak 
( IP ) (2a, a f 


“Dit ae ay 
(Se) cos. l v= | cosec. / VV A sin. « \ Ls 
is AP ) cos. / 
Be: 1 : - (a +B x)? 
Pt t)" (208 +3 Ba) Te Gi gS ee ee ame 5 


29 F 
Putti -= 
utting =z 3 


the 


,apyré 
g 

_aByrt (EL? F 

KI 


we obtain the bending moment at the 


centre, and the maximum stress in the material due to 
bending is then obtained by dividing the result by 7, 
TT 


32 (« kd OD: 


As the use of these formulais exactly the same as ol 
those for rods of a rectangular section, it does not seem 
to be necessary toadd an example of a rod with a circular 
section. 

Some people prefer a graphical method when such ca! 
conveniently be used, and in some cases a combined 
graphical and arithmetical method of dealing with the 
problem which is at present under consideration oflers 
certain advantages over the purely mathematical method. 

For straight taper rods, and when the maximum stress 
in the material is the only result which is needed-—as 
usually the case in practice—the use of one of the 
formula given above will be found to be by far the best 
and quickest method, but if it is desired to show the 
relative effects of the various forces which act upon the 
rod, and the distribution of stress, a partly graphic 
method is preferable, as a diagram can easily be drawn 
showing the effect of each force at every point in the rod. 
There is probably but little to choose between the two 
methods as regards accuracy, the graphical method, 
which permits of the varying moment of inert‘a 
of the section, and of any irregularities in the rcd 

such as the big end—being taken into account, 
which cannot be done by means of the mathematice! 
analysis without making the results so complex as to te 
practically useless ; while the graphical method does not 
permit of the deflection produced by the thrust along 
the rod and the friction being considered except by » 
series of approximations, while this is taken into account 
in the differential equations. 


or 
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The chief disadvantage of the graphical method of | 


solution lies in the amount of time taken, for while the 


inaximum stress in the material can be found by the use | 


of one“of the formulas (2b) or (6) in less than an hour, 
it is a good hard day's work to find the complete solution 
by the graphical method, while the inking in and finishing 
off takes several hours more. It may be mentioned that 
unless anyone intending to work out the complete solu. 
tion graphically is an expert user of the slide rule—a long 
scale one, as Fuller's, being preferred—and has it and a 
planimeter handy, the task is a most formidable one, and 
may take days to accomplish, unless accuracy is sacri- 
ficed by only dividing the length of the rod into a few 
parts. 

The best manner of proceeding seems to be preferably 
shown by the working of an example, and the L. and Y. 
rod, which has already been used for illustrating the 
mathematical analysis, will be used again in order that 
the results of all the methcds may be compared. 


ae ae 
a - | 


6 






E= + 


equal to the centripetal acceleration of the crank pin, 


, 


or f and joining e f by a straight line. 


The inertia force curve is then drawn by making the 
ordinate at any point equal to the product of the corre- 
sponding ordinates of the weight and acceleration curves, 
divided by g. This last is really the curve of the load 
on the connecting-rod, considered as a beam, produced 
by its own inertia, the area of it representing Ibs. load. 
The remark made with regard to the area scale of the 
weight curve applies equally to this curve. 

Now, dividing this inertia force curve into a number 
of parts, measuring the area of each, plotting same in 
line and joining to a pole, as shown in the figure, and 
afterwards drawing lines across the lines through the 
centres of area of the parts into which the inertia force 
curve was divided parallel to the radiating lines of the 
polar diagram, the diagram of bending moment produced 
by inertia is obtained. 
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STRESSES IN A CONNECTING RCD—GRAPHICAL SOLUTION 


The following all refers to Fig. 10 :— 

The first proceeding is to draw the weight curve for 
the rod. This is done by making the length of each 
ordinate, such as a b, equal—to any scale—to the weight 
in pounds of lin. of a rod, having a sectiona] area equal 
to that of the connecting-rod at the section where the 
ordinate is drawn. Thus, atc the area of the section of 
the rod is 8°313 square inches, and the weight of lin. of 
a rod of this sectional area is 2°394 lb., so a bis made 
2°394 Ib. to some scale. 

It will be obvious that the area of this weight curve 
between any two ordinates is the weight of the rod 
between the corresponding ordinates, the area, of course. 
being measured to the proper scale ; that is, if for the 
ordinates of the weight curve lin. represents p lb., and 
if the linear scale is lin. = q in., then one real square inch 
of area under the weight curve is equivalent to p q |b. | 
weight of the rod. 

Next'we draw the acceleration curve by making d ¢ 





If the scale used for plotting the areas of the portions 
of the inertia force curve on the polar diagram is lin. 
= plb., and if the polar distance—the distance of the 
pole 0 from the base line—is q in., then the scale to be 
used for measuring the ordinates of the bending moment 
diagram is lin. = pq inch lbs. From this it will be seen 
that the polar distance should be taken as some figure 
by which it is easy to multiply, and, say, 50in. will often 
be found a good value to use. 

By drawing the dotted line on the polar diagram 
parallel to the closing line of the bending moment 
diagram, the pressures on the crank and crosshead pins 
are obtained (R and R,). 


Now draw the M curve by making the ordinates 


EI 
equal to the bending moment at the corresponding 
ordinate, divided by the moment of inertia and by the 
modulus of direct elasticity of the material. 

By treating this last curve in exactly the same manner 


as the inertia force curve was treated in order to obtain 
the bending moment, we obtain the deflection of the rod 
at every point which is caused by inertia. If the scale 
M 

EI and 
the polar distance is g inches, then the scale to be used for 
measuring the ordinates of the deflection curve is lin. 
= pq inches. Of course p will be a very small fraction. 
It will probably be understood that, although the bending 
moment and deflection curves may be on the skew, yet 
it is the vertical distance between the two bounding 
lines which is to be measured. 

Multiplying the deflection at each point by the thi ust 
along the rod, and plotting, we obtain the bend'ng 
moment by thrust curve. 

The bending moment due to friction is found by making 
hj equal to}#s ,/t? + R,’, and joining j k by a straight 
line, R, is to be obtained from the first polar diagram. 

Adding together the bending moments caused by 
inertia, thrust, and friction, there is obtaine 1 the curve 
of total bending moment, and on dividing the bending 
moment at every point by the strength modulus of the 
section of the rod at that place, the curve of the maxi- 
mum stress in the material due to bending is found, 
which shows the stress at every point. Adding to this 


used for the polar diagram is lin. = p units of 


the direct stress at every point, which is % the curve of 


total maximum stress is obtained. 

The results obtained by this methed will be found very 
valuable, and much more interesting than those obtained 
by the use of a formula, but, as before mentioned,’ the 
process is tedious and lengthy, and as the only result 
which is of practical importance—the maximum stress 
in the material—is to be obtained by the aid of one of 
the above formule with a minimum expenditure of time 
and trouble, their use is to be generally advised. 

It shou'd scarcely be necessary to add that unless the 
scale work is very accurate—ordinates should be correct 
to ,jgin.—the result obtained by the last described 
method will be of no practical value. 

Within certain limits, the greater the number of parts 
into which the inertia force diagram is divided, the 
greater will be the accuracy of the result. The divisions 
should in no case be greater than 6in. apart, and should 
be considerably closer at places where the contour is 
irregular. 

For Fig. 10 the scales to be used are :— 


Linear scale ... ... ... ... lia. = 17-2Zin. 
Weight ... ... ... ... ... lim. = 23-02 Ibs. per inch. 
Acceleration : .. Im = ‘ aren 

per sec. 
Inertia foree ... ... ... ... lin. = 460-4 Ibs. per inch. 
Polar diagram... ... ....... lin. = 1151 Ibs. 
Polar distance... ... ... ... = 1C0inr. 
Bending moment by inertia... Jin. = 115,100 inch lbs. 
x lin. = 0-0001439 units. 
Polar diagram... ... ... ... lin. = 0-001151 units. 
Polar distance ... satan = 50in. 
Deflection... ... ... ... ... lia. = 0-05755in 
Bending moment by thrust... lin. = 1727 inch lbs. 
Bending moment by friction lin. = 2302 inch lbs. 
Total bending moment... ... lin. = 4604 inch lbs. 
Maximum stress by bending lin. = 14,390 lbs. persq.in. 
Total maximum stress ... ... lin. = 14,390 ibs, per sy in. 








THE ARMOUR OF BRITISH WARSHIPS. 


Precise figures as to the total weight of armour of 
ships of different navies, are by no means always easy to 
procure, still they are procurable at times, and here are 
some placed in direct comparison with, so near as we can 
obtain them, the dates of the inceptions of the designs. 


Date of Nominal Nees Total 
design. Name. normal ip Le Armour, 
circa. Displacement. ©°** with deck. 
Knots. Tons. Tons. Tons. 

1893-4. Majestic ... ... 17-5 ... 14,900 ... 1200 ... 4260 
1894-5. Kearsarge(U.S.A.)16 .. 34500 .. 46 .. 369 
1894-5, Kaiser Friedrich(G.)IS ... 11,150 620 ... 2800 
1895. Canopus ... ... 18-25... 12,950 ... 1000 abt 3600 
1895-6. Alabama(U.S.A.) 16 ... 11,525 ... 800 ... 3433 
1899. Habsburg (Aust.) 19 8340 ... — ... 2250 
1899. Duncan... ... 19 ... 14,000 ... 900 ... 2000* 
1899, Wittelsbach 

(German) ... 18 . ge... GS... 40 
1899. Maine (U.S.A.) 18 ... 12,300 ... 1000 ... 3533 
1007. Creepy ... ... ... 12,000 ... 800 ... 2100 
1898. | Gambetta(French)22 ... 12,416 ... 1320 ... 3800 
1894-5. Diadem ... ... 20-25... 11,000 ... 1000 ... 1900 
1894. D’Entrecasteaux 

(French) ... 20 . &64... GO... Ga 


* Official figure. Must refer to side armour only ; total cannot be much 

less that 3800-4000. + Probably omits deck. 

In each case the foreign ship has an equal or superior 
armament. It may be noted also en passant that in 
almost all cases the speed of British ships is secured 
with relatively less horse-power than in foreign vessels. 
The coal supply at designed displacement we have given, 
also the weight of armour. It is perfectly useless for the 
official apologist to contend that British ships consume 
more armour. They do not. The Majestic, Alabama, 
and Maine all carry 28 per cent. armour, the Kearsarge 29 
per cent.; Wittelsbach, 34 per cent.; Kaiser Friedrich, 34 
per cent. As our ships are armed on the minor scale, 
they certainly ought to be armoured on the major one, or 
vice versa. 

The Cressy and Gambetta form the most striking con- 
trast of any. ‘The displacements are nearly identical. 
Yet the Gambetta carries more guns—four 7‘6in. and 
sixteen 6°4in., against two 9°2in. and twelve 6in.; more 
coal—1820 tons, against 800; thirty-three per cent. 
armour—3800 tons, against 1200; and, finally, has a knot 
more speed. The Cressy carries 200 rounds for each 6in. 
gun, the Gambetta carries at least 150, and, having more 





guns, certainly saves no weight here. 





234 


THE ENGINEER 


Marcu 6, 1903 








VALTELLINA HIGH-TENSION THREE- 
PHASE RAILWAY. 
No; IV." 

TowarpDs the end of our last article there appeared 
three obvious errors, namely, £37,000 and £27,000, in 
place of £3700 and £2700 capital outlay per mile, and 
ls. 2d. working costs per ton-mile in place of 1000 ton- 
miles, 

It remains to notice the central power station. The 
power is obtained from turbines driven by water from the 
river Adda, brought from a point near the Bridge of 
Desco, between Sondrio and Morbegno, by a canal three 
miles long, and which follows the valley, running along 
its higher northern slopes. At Descoadvantage was taken 
of a large gravel island in the bed of the river, which had 








Fig. 29-POWER HOUSE 


been proved to afford a permanent solid foundation. A 
dam blocking up entirely the southern branch of the river, 
and sweeping diagonally across its northern branch, was 
built sunk in the gravel, and not rising more than a few 
inches above normal high-water level. At the end of this dam 
three great gates, each of 18}ft. span, and permitting a 
maximum depth of 73ft. of water to pass them, give 
passage to the surplus water into the lower reach of the 
natural bed of the river. The gates are iron structures, 
and are raised and lowered by overhead cranes, according 
to whether the river is in flood or at low level, so that the 
extreme variation of level in the power canal is from 2} m. 
to 2m. depth of water, and gives never less than ,°; m. 
depth over the sill of the intake. The intake to the power 
canal is at right angles to these gates and parallel to the 
natural bed. It is 34m. long, and is protected by a grid 
of flat iron bars inclined 30deg. from the vertical, and 
with the flat faces of the bars set with a horizontal 
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| curve of 85m. radius. This tunnel is almost half a mile 


long, and is, for the most part, through solid rock, the 
mountain side being here, and throughout most of the 















































to whether the cut is in tunnel, in the open, or in cut. 
and-cover, and whether it is in rock, earth, or partly 
earth and partly rock. At the issue from the long tunnel), 
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Fig. 31-FLAN OF TURBINE AND GENERATOR 


length of the canal, steep and rugged. In the three miles 
of canal there are no less than fourteen tunnels, whose 
combined length is just two miles. The canal sec- 
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inclination such as tends to prevent the inflow of ice and tion has a uniform floor-width of 4m. and 4°4m. at 
débris and to throw it off down stream. From the intake water level, with concreted floor and walls. In tunnels 
the canal starts immediately in tunnel and ina quadrantal the roof is arched to a circular are of 2°92 m. radius. 


No, ILL appeared February 20th. 


Various constructions occur along the length, according 


close to the church of Desco, an overflow into the bed of 
the river is provided, which steadies the canal flow below 
this point. Near the power-house another overflow of 
larger size is built, capable of taking the total flow when 
the turbine tlumes have to be emptied for cleaning or 
repair. 

The gathering ground of the Adda above the intake 
has an area of about 1000 square miles, and gives a 
minimum winter flow in the river of about 25 cubic 
metres, or 880 cubic feet per second. The total fall from 
the intake down to the highest level in the turbine tail- 
race is 32°6 m., of which 4°8 m. are spent on the canal 
gradient of 1 per 1000 throughout 4°8 kiloms. length, 
and another } m. is otherwise lost. This leaves 27°3 m. 
available fall from the top-level] in the flume to the 
tail-race; which, with 25 cubic metres flow, gives 
1000 x 25 x 27° 

fo 

is reckoned that over 7000 horse-power will be developed 
by the turbines from this water consumption. Each of 
the three turbines now installed, is designed for 1500 
horse-power normal, with a 2000 horse-power overload 
capacity, while the fourth, still to be laid down, is of doub!e 
this size. The four together will thus be of 7500 normal, 
and 10,000 maximum horse-power. It must be remem- 
bered that the above 25 cubic metres is the minimum 
winter water-flow, the summer flow being considerably 
greater, while the summer railway passenger traftic is at 
least twice as heavy as that to be served in the winter. 

At present the electrical energy sent out from the 
central station is only 9600 units daily, and 700 to 800 
per hour during the busy part of the day, or from 940 to 
1060 horse-power. 

The canal ends in a rock tunnel in which is formed the 
settling basin of the penstock, 7 m. wide, 25 m. long, with 
a sloping floor, giving 6 m. depth at its forward end, where 
sludge and débris are collected, and discharging over a sill, 
surmounted by an iron grating, with 3m. of water over 
it. From here the water enters two steel flume tubes of 
2}m,. inside diameter. These run straight down the hill 
side at 45 deg. inclination to the horizontal. They are 
68m. long and pass under the high road, rising again in 
the station house to the inlet casings of the turbines, each 
tube branching in two and supplying two turbines. Near 


’ 9100 theoretical water horse-power. It 


| their upper ends, where the water pressure is light, these 


tubes have packed gland expansion joints. Their upper 
ends are flanged and riveted to an iron plate built into 
the masonry of the penstock, the under sides of the tubes 
being open for inspection right up to this flange-joint. 

The rower-house is a spacious building 170ft. long by 
72ft. wide and 50ft. high. Each turbine discharges by 
its own independent draft-tube, whose mouth is kept well 
below the lowest water level in the tail-race. This latter 
is a wide, open basin delivering directly into the bed cf 
the river Adda a short distance above the Bridge of 
Ganda. 

Fig. 29 is a photographic view which shows well the 
gallery of the overflow, the building over the penstock, 
the two great steel flume-tubes, the power-house, and 
the tail-race basin. Fig. 82 is a general view of a 
coupled turbine and dynamo. Figs. 30 and 81 are plan 
and side elevation of this turbine and dynamo. 
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There are four turbines and two flume-tubes. The 
turbines are right and left-handed, and arranged in pairs, 
one flume delivering to each pair. 

These are on one horizontal shaft, carried on two main 
bearings only, with the alternator between them and the 
turbine wheel overhanging the further bearing. The end 
of the turbine shaft is, of course, steadied in the stufling- 
box of the turbine casing, but this takes no bearing load. 
Further, the turbine shaft is prolonged in a small size 
extension to the governor housing, where it drives the 
governor and has a small extra bearing; but this again 
takes none of the weight of the wheel nor any of the 
working forces. In regard to this overhang, however, it 
must be remembered that the working pressures of the 
water are nearly uniformly distributed round the crown 
of rotating blades, and, therefore, have zero, or only a 
small single resultant productive of pressure at the 
bearings. Their resultant is a torque or couple of equal 
and opposite forces. Practically the same may be said of 
the mechanical forces between the armature and field of 
the alternator. So that the main-bearing pressures are 
really due only to the dead weight of the revolving parts 
and of the water filling, at any one instant, the crown 
wheel. What other pressure has to be taken up by the 
bearings is caused by the want of that symmetry and 
uniform circular distribution of the working forces which 
is intended, and which ought theoretically to be complete 
and perfect. The two main bearings have a combined 
length of 8ft. 2in., and a diameter of 12in. Each is 
lubricated by three loose rings dipping into the oil 
chamber, and has a cooling-water circulation through the 
shell of the plummer block. This cooling is, however, 
not required under present working conditions. 

The turbine is inward flow, discharging the water hori- 
zontally parallel to the shaft, and the slightly expanding 


850, the speed of revolution varying from 145 to 155 per 
minute. The normal voltage of the alternators is 
20,000, and it varies between 17,000 and 22,000. A short 
circuit produces a current six times the normal, and this 
can be borne during about two minutes without doing 
damage. In normal work the coils do not heat above 
45 deg. Cent. over atmospheric temperature. In putting 
on full load from no load, the decrease of voltage does not 
exceed 15 per cent., and on passing suddenly from full to 
no load it increases 10 per cent. As previously men- 
tioned, the current sent out along the line goer up to 
maxima ranging from 60 to over 80 ampéres. Although 
their noymal cutput is 1050 kilowatts on a circuit giving 
COs ¢ = 4'5, With the present load on the line they do not 
average more than 700 kilowatts. The current we 
observed on one machine during our visit to the station 
ranged from 14 to 28 ampéres. 

The alternator has an external diameter of about 16$ft., 
and weighs 70 tons, of which 44 tons are in the rotating 
field. The wire of the field winding has 450 square milli- 
metres section, or one square millimetre per ampére of 
maximum exciting current. The fixed external armature 
has twelve poles, with eight teeth per pole. Two out of 
the eight grooves, however, contain no windings. The 
coils are insulated in micanite tubes 6 mm. thick. Their 
wire has 4} square millimetre copper section, and is 
cotton-covered. When an alternator is thrown out of 
work its field circuit is broken, because when no current 
is supplied to the field of the exciter there still remains 
some excitation in the alternator field. 

The leads from the alternators pass under the floor 
heavily insulated inside iron tubes which are well earthed. 
We have already described the main switchboard and the 
switch and safety-fuse room behind it. 

The alternators, switchboards, switches, fuses, and 








Fig, 32—COMBINED TURBINE AND GENERATOR 


draft tube is immediately turned downwards. It dips 
64 m., or 22ft. below the turbine centre to some 18in. 
below the lowest water-level in the tail-race. The 
diameter over the tips of the blades of the wheel is 
5ft. 3in., and the normal speed is 150 revolutions per 
minute. A vertical spindle ball governor controls the 
entrance of water to the turbine. A relay pump pumps 
oil into an ordinary hydraulic accumulator, the pump 
being driven by an overhung crank on the extension of 
the turbine shaft. The oil presure is maintained at six 
atmospheres, the flow from the pump escaping by a bye- 
pass into a reservoir when the accumulator is full, 
whence it passes again to the suction of the pump. 
From the accumulator the oil is supplied to one or other 
end of the horizontal relay cylinder, whose piston and 
piston-rod thrust forwards or backwards through a small 
angle, the ring commanding the crown of pivoted 
entrance guide-blades which admit water to the wheel. 
The centrifugal governor regulates the admission of 
pressure-oil to one or other end of the relay cylinder by 
means of a slide valve. There is also hand-wheel control 
of this crown of guide blades, as well as a screw gear for 
opening and closing the main butterfly water valve, seen 
in Fig, 82. 

The exciter dynamo is mounted direct on the other 
end of the main shaft, with a small outside bearing. The 
fields of the three exciters are excited by asmall auxiliary 
dynamo driven by a small auxiliary turbine, which latter 
is also used for other donkey work. A rheostat is in- 
serted in the exciting circuit, whereby the field of the 
alternator may be regulated from the switchboard. 
Furthermore a small horizontal-spindle centrifugal-ball 
governor inserts an extra resistance in the field of the 
exciter dynamo if the velocity passes beyond the limit 
of 250 revolutions per minute, at which the voltage of 
the alternator would have become 25,000. The alterna- 
tors are, however, capable of running for half an hour at 
80,000 volts without becoming heated to such an extent 
as to incur injury. The exciter voltage is 49—50, and 
the current varies from 3800 to 450 ampéres, averaging 


lightning arresters are the work of Schuckert and Co., of 
Niirnberg. The turbines, the whole of the line work, 
including the transformer stations, the motor cars, and 
the electric locomotives, are by Ganz and Co., of Buda 
Pesth. 

A few particulars as to the cost of working the whole 
system will be interesting to our technical readers. Four 
men suffice to take entire charge of the hydraulic canal, 
including the regulation of the intake gates. The central 
station plant runs for 18 to 20 hours per day, and is served 
by three shifts of three men each, plus two fitters, or 
eleven men in all. The charge of the trensmission line 
is in the hands of a foreman and three fitters, besides one 
watchman at each transformer station. Each train is 
accompanied by two wattmen, each of whom alternately 
undertakes the duties of driver and of train conductor, 
so that both are kept habituated to the art of driving, 
and each train thus always carries a skilled reserve driver 
in case of illness or accident to the man on duty. 

The yearly working cost of the power station, inclusive 
of the canal, has been found to be £1340, this covering 
wages, materials, and repairs. The similar cost for the 
line transmission, including the 3000-volt contact wires, 
is £1700. The total is thus £3040. The energy con- 
sumption on the line is, as already stated, 414 watt-hours 
per gross tonne-kilometre, or 67} watt-hours per English 
ton-mile; and the above £3040 is the working cost of 
34 million kilowatt-hours. Thus one unit costs rather 
under ‘21d. and 1000 ton-miles 1s. 2d.; without including 
interest, maintenance—beyond ordinary repairs—and 
sinking fund on capital outlay. These latter items are, 
course, considerable; but they cannot yet be fairly deter- 
mined even approximately. y 

One advantage possessed by induction-motor electric 
locomotives seems to be the complete symmetry of 
mechanical construction in respect of forward or back- 
ward driving ; no loss of efficiency is incurred in backward 
driving—in fact, there is neither forward nor backward 
direction so far as mechanical or electrical action is con- 
cerned. Another advantage, seemingly well established, 





is the greater coefficient of rail adhesion than is obtained 
with steam locomotives. It is stated that this 
coefficient ranges from 25 to 30 per cent., and, in any 
case, it seems certain that it is considerably greater with 
electric than with steam traction. The real cause of 
this has not been determined with certainty; but 
absolute uniformity of tractive effort throughout the 
wheel revolution is evidently sufficient to account for 
some of it. Possibly the passage of the current at the 
point of contact between wheel and rail may in certain 
conditions of the road have an appreciable effect in drying 
and clearing the rail surface of wet and grease. This 
increase of adhesive coefficient is an advantage super- 
added to that of using the whole weight of the locomotive 
to give adhesion. With the cascade system of motors 
this whole weight is so used at the time when most 
tractive effort is required, namely, during starting and 
acceleration up to half speed. 

Induction motors are little affected by the dust and 
dirt of the road, owing to the absence of commutators, 
and to the total hermetic enclosure of the high-tension 
stator, while the rotor, whose windings are not so sensi- 
tive to injury because of the low tension in them, is also 
very closely covered and protected. It is calculated 
that the repairs to an induction motor locomotive cost 
roughly one-third of those of the steam locomotive which 
it replaces. 

These are some of the advantages in respect of working 
cost obtained by electric traction for general railway 
purposes, beyond what we have already mentioned in 
connection with the safety ensured by an absolute 
electric block system and the abolition of the smoke 
nuisance. 








ROLLED SECTIONS. 


Tue Engineering Standards Committee have issued the first 
instalment of standard lists. It deals with rolled sections, 
and is intended to enable the rolling milis to cut any new 
rolls they may require to the new sections, or to re-cut 
old rolls. We are informed that there is a notable 
reduction in the number of sections standardised, but that 
notwithstanding this all the authorities are agreed that 
there is a sufficient number of sections for all practical pur- 
poses without in any way cramping originality of design 
either in ships, bridges, or rolling stock, for which these 
sections are primarily intended. 

The list can be obtained from the secretary to the Standards 
Committee 28, Victoria-street. The work has been thoroughly 
well done, and it is interesting to note that free use has been 
made of the decimal system. In order that our readers may 
understand precisely what the list contains, we give an 
extract, and reproduce on a reduced scale one of the draw- 
ings. There are, it will be understood, sixteen sizes in all of 
angles. We only reproduce the figures referring to three 
only. It will be seen that full particulars are given on the 
profile, including all the radii and thicknesses, so that the 
steel makers should have no difficulty whatever in conforming 
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to the standurd, and so making all sections practically inter- 
changeable. 





: Thickness at 4 
size . Mini- Maxi- Radii. 
ren correct standard profile. —_ oe - 
— oo Sake, Sale. — ‘ 
Mini- Maxi. thick- thick- Root, ‘Toe. 
A B 2 Mean. aa eae ness 
les m ais t = ; Yolled. rolled. = 
Inches. Inch. Inch. Inch. Inch. Inch. Inch. Inch. 
1x2 we ce 185. — 1. 950... -125 .. 900 .. 175 .. 15 
3} x 8h .. .. 800... -495 .. -500 .. -275 .. -575 .. -825 .. +225 
§ x58 -550 .. —.. :750.. -550 .. -950 .. -600 .. -425 


Remarks.-—The dimensions, thickness, and profile of stan- 
dard angles shall be in accordance with the accompanying 
list and sketch. Angles ordered to the standard thickness 
shall be practically accurate in profile; but if the thickness 
is between, above, or below the standards, the flanges will be 
proportionately longer or shorter than the standards. The 
profile at the back of the toe will be slightly rounded when 
above tha standards, instead of square; but the radii at the 
root and toe will remain unchanged. In equal sided angles 
the thickness of the flanges will be the same, ¢ 

Angles may be ordered by width of flanges and thickness, 
or by width of flanges and weight per foot, but not by both. 
The Committee suggests that all angles be ordered by size of 
flanges and weight per foot. " i 

A table giving the areas of sections in square inches, 
weights per foot run, moments of inertia, &c., will be issued 
at a later date. 








Tue Mexican Central Railway will soon have completed 
branckes of its system which will make its line 700 miles shorter tu 
the city of Mexico from the States, ees? 
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LITERATURE. 


Th: Thermodynamics of Heat Engines. By Sipnry A. 
Rerve, Professor of Steam Engineering at the Worcester 
Polytechnic Institute. New York: The Macmillan Com- 
raay. London: Macmillan and Co., Limited. 1903. 


Turs is the most interesting and, in some ways, remark- 
able treatise on Thermodynamics that has been written 
since Clark Maxwell died. The dedication—‘*To my 
wife, to whose devotion and aid, although she doesn’t 
know entropy from carbonic acid, the existence of this 
book is due, it is dedicated,” gives a clue to the spirit in 
which Professor Reeve has handled his subject. From 
first to last he is quite unconventional. The book is even 
amusing. It is not a dry text-book, and, mirabile dictu, 
a careful search is required to find a formu'a. In its 
pages Professor Reeve has almost succeeded in doing 
without the differential caleulus—an event nearly unpre- 
cedented in the history of the higher literature of the 
subject. The book is an octavo volume of 316 pages, 
including an appendix. There is besides at the end “a 
table of the thermal and physical properties of saturated 
steam vapour and of the specific heat of water,” which is 
in the main very like other steam tables. Small as the 
book is, it deserves extended notice, because the author 
has attacked his subject with originality. Now we have 
not a few original treatises on heat and thermodynamics 
which are unorthodox, not to say wild. Professor Reeve 
is, however, quite orthodox. To men like Clausius, and, 
in a less degree, Rankine, thermodynamics meant 
formule and equations. ‘l'o Professor Reeve the words 
represent phenomena and happenings---real events. The 
student may, therefore, easily acquire sound notions on 
the relations existing between heat and water from this 
book; and this is much more than can be said of the 
multitude of text-books which deal with the same subject. 

The author’s weak point is logic, or, rather, the want 
of it. It is aggravating to see how near he can get to 
great fundamental truths, and then, obviously as the 
result of his training, miss them, and fail to see to what 
his own arguments inevitably lead. It is to the first 
section of his treatise that we propose mainly to confine 
our attention, because it is obvious that we have here to 
do with a man who has very nearly escaped from the 
trammels of conventional physics, and is, like Tait, and 
Mach, and Hertz, disposed to strike out a line of argu- 
ment, deduction, and conclusion for himself. Professor 
Reeve begins by laying down certain propositions which 
he regards in the light of axioms. His style is 
eloquent, his pages pleasant reading; but, unfortu- 
nately, his definitions and axioms will not stand the test 
of placid examination. “ Energy—the consort of matter 
in that union of all things which we call Nature—is 
eternal, is constant, as is matter.’ Now, neither Pro- 
fessor Reeves nor any other human being can tell 
whether energy and matter are eternal or not. It is not 
in the smallest degree more difficult to believe that the 
universe was created at some more or less remote period 
than it is to believe that it never was created at all, but 
always existed. Indeed, the rule among mankind in all 
nations and in all ages has been that it is much more 
easy to form a concept of special creation than of eternal 
existence. As stated by Professor Reeve, the proposi- 
tion is radically unscientific. The proposition that 
energy can neither be destroyed nor created is flatly 
opposed to all human experience. It is based on no 
facts which can be proved to be universal in their appli- 
cations. It is a deduction drawn from limited experience 
of certain phenomena. Whenever a gun is fired energy 
is apparently created; when the projectile comes to rest, 
and the gun has cooled down, energy has, so far as our 
senses are concerned, entirely disappeared. A direct 
art of faith is necessary to the acceptance of the pro- 
position. With limitations, it is quite true. We 
cannot by any act make or destroy matter. There 
is no evidence, however, that it is therefore cer- 
tainly and totally indestructible. A man might 
just as well argue that because he cannot break an 
armour plate with his fist it cannot be broken at all. 
The great defect of all dogmatism of the kind is that it is 
based on the assumption that knowledge is on this or that 
particular point complete, which assumption cannot be 
proved. But this is by no means the only defect in our 
author’s proposition. He has put the word “energy ” in 
the wrong place; it is a result, so to speak, not a cause. 
The proposition ought to run: “ For all scientific pur- 
poses, matter and moticn may be regarded as eternal.” 
Professor Reeve proceeds to define energy as “ the ability 
to overcome resistance.” ‘ All natural phenomena con- 
sist in one way or another in an overcoming of resist- 
ance; therefore all phenomena known to man are 
manifestations in one way or another of energy. Itisa 
quality inherent in all matter to some extent.’ There 
is absolutely no foundation for so sweeping a statement. 
Everything turns, in one sense, on the meaning attached 
to “resistance.” But evenif Professor Reeve could prove 
that the statement was true of 9999 phenomena, it would 
not of necessity be true of one phenomenon more; and, 
indeed, his next words go some way to show that he is 
not quite certain of his ground, for he is careful to prove 
that in some way the energy residing in a body is quite 
distinct from that body. It is very easy in this connec- 
tion to get astray with our concepts and mix them up in 
inextricable confusion. Farther on we may have more 
to say on this subject; but we have first to deal with one 
fundamenta] proposition, the maintenance of which 
involves Professor Reeve, like a great many other 
percons, in hopeless contradiction. 

“‘ The overcoming of resistance,” he writes, “involves 
two distinct factors—(1) resistance, and (2) the extent to 
which it is overcome. The first is most simply defined 
in terms of force, a thing so familiar to us all that no 
furtheranalysis or definition of it need here be attempted.” 
Now, for convenience of statement itis quite permissible 
to speak of force doing certain things. But Professor 
Reeve has fallen into the same snare as most writers on 





physics—always excepting Tait—and assumes that a 
force can overcome a resistance, or, in other words, that 
force is the cause of motion. The implication always is, 
and that even in well-trained minds, that the force is 
greater or more powerful than the resistance, and so 
overcomes it ; but this is wholly opposed to the third law 
of motion. The truth is, that when motion is imparted 
by a body moving to a body at rest, a stress is set up 
between the two; but this stress is not the cause of the 
transfer of motion from one to the other; it does aot 
represent transfer of energy, for if we calculate the 
energy expended by the pushing body in terms 
of its side of the stress multiplied into the 
space traversed, and in the same way calculate the 
energy expended by the resisting body in terms of its 
side of the stress multiplied into the distance traversed, 
it will be found that they are identical. It is obvious 
that any moving body cannot cause motion in another 
body unless the two touch each other. At the pcint of 
contact a stress is set up; but no one assumes that con- 
tact is a cause of motion. Pushing the concept a little 
further, we may point out that it is impossible to say of 
the rope used in a tug-of-war that at any place in its 
length the effort to move to the left is greater than the 
effort to move to the right. We cannot form any idea of 
across section of the rope in which both efforts do not 
exist. In few words, force is not the cause of motion, 
but motion is the cause of force, which never represents 
the expenditure of energy. That is represented by the 
transfer of motion. That is to say, motion is energy ; 
or, in other phrase, all real energy is kinetic. The energy 
of configuration, potential energy, is an admirable term 
only when it is clearly understood that it represents a 
condition under which matter is apparently able to produce 
motion. So far ashuman knowledge goes, there is only 
one possible exception to this, to which reference will be 
made further on. The moment we eliminate concepts of 
force being something other than an accidental con- 
comitant of the transfer of motion, the whole scheme 
of dynamics, whether thermal or electrical or any- 
thing else, becomes clarified; and instead of getting 
into difficulties and confusions about force, we 
see at a glance that certain conclusions must be 
accepted as true, and that new lights are thrown into 
dark places in Nature’s workshops. Take, for instance, 
potential energy. Professor Reeve cites as an example a 
weight which, falling under the influence of gravity, does 
work. It is easy to see that, if the only property of 
gravity were force, it could not put the stone in motion, 
because, by the third law, the resistance offered by the 
stone to being moved is precisely equal to gravity’s effort 
to move it. But the moment we accept the doctrine 
that all energy is kinetic we see that the cause of that 
universal effort which we call gravity must be scmething 
in motion, and competent to transfer its motion to the stone. 
We need not explain to our readers that more than one 
writer—as, for example, Le Sage—has prepared carefully- 
reasoned theories of gravity based on this assumption ; 
the latest writer in this direction being Professor Osborne 
Reynolds, whose remarkable Rede lecture has recently 
Leen noticed at some length in our pages. 

Leaving, now, definitions and concepts, we hasten to 
congratulate Professor Reeve on his retention of the 
pound avoirdupois as the unit of weight, and the foot as 
the unit of length. These conimend themselves at once 
to the engineer, who naturally regards the “C. G. 8.” 
units as “silly little things.’ We have said that Pro- 
fessor Reeve gets now and then very near whole truths, 
without quite reaching them. Here is an example. 
It occurs in one of four or five very excellent pages. 
dealing with forms of energy. 

The term “ potential,” from the Latin potior, ‘‘to te able,” 
always implies latent ability. It is, however, the distinguishing 
characteristic of potential energy that it has always the appearance 
of having been accumulated by previous motion or kinetic 
energy. It will therefore be more clearly defined to the mind as 
stored motion. This fact may be easily fixed in the mind by 
association of the words ‘‘ potential” and ‘‘ position ;” for poten- 
tial energy is always involved in mere position attained as the 
result of motion, as contrasted with kinetic energy or the motion 
which gave it birth. 

Nothing can be more correct than this is as far as it 
goes, but it does not go far enough. No concept can be 
formed of stored motion. That a body at rest under any 
possible circumstances can expend energy is fundamen- 
tally opposed to the proposition that all energy is kinetic. 
That is quite opposed to all human experience. Push- 
ing the facts to their logical conclusion, it is evident 
that the stone possesses no more energy when it is on 
the top of a wall than it possessed as it lay on the 
ground. It is simply the instrument or tool by which 
gravity does something, and gravity is in turn due to 
something competent to expend kinetic energy, to do 
work, and, by parity of reasoning, to have work done on 
it. Therefore, gravity is something in motion. Pro- 
fessor Reeve ought to have explained these things. We 
quote the following passage because it is admirable in 
its suggestions :— 

‘Imagine a 6in. rifle aimed vertically into the air and fired. 
The projectile as it leaves the muzzle possesses an enormous supply 
of energy which it has received from the explosion of the powder. 
As it rises the kinetic energy is gradually and constantly being 
expended in overcoming the force or resistance of gravitation. 
The projectile must finally reach an elevation at which its 
supply of kinetic energy having been all expended, it will have to 
come to rest. Let us suppose that a. scaffolding had been built up 
from the earth to this point, and that a man standing upon it 
should catch the projectile at. the iastant of its stop, and hold it 
there. The projectile must contain at this instant, if we neglect 
the friction of the atmosphere, the actual energy with which it 
left the gun ; for if it be released it will exert in its fall exactly 
that amount, and will reach the earth with as high and as destruc- 
tive a velocity as it had at the start. But at the start this energy 
would have blown the man to atoms had he been so unfortunate as 
to come into contact with the projectile. At the top we may 
handle the deadly thing with impunity. What is the difference / 
It is not easily to be explained, but a broad fact it certainly is, 
one which may not yet be stated as an absolute law, but which is 
certainly more than a widespread coincidence that the human 
organism is extremely sensitive to kinetic forms of energy, but 
takes almost no cognisance, except through the medium of deduc- 
tive reasoning, of potential forces,” 





Really there is no difficulty in explaining the pheno. 
menon. The projectile can be handled at the top of the 
scaffold because it contains no energy whatever. It ig 
motionless. The shot is at rest. The energy imparted 
to the projectile by the powder has all been transferred to 
the agent, whatever it is, that produces what we call 
gravity. 

Having dealt with general principles, Professor Reeve 
goes on to treat of thermodynamics. On all about heat 
he is, in main, lucid, accurate, original in his way of 
putting things, and very much uptodate. We have read, 
not without amusement, what:he has to say concerning 
entropy. We are disposed to define entropy as a quick. 
sand, in which physicists bid fair to be engulfed. 
have not space to reproduce what he has written on the 
subject. It is a curious fact, however, that by an act 
of faith he firmly believes in it, though he obviously does 
not know what it is. He gives two definitions—one 
mathematical and the other general—and finally con. 
cludes that, after all, it is nothing but mass. His 
general definition is: “Entropy is that quality of a 
body which increases when heat is added to a body, 
which decreases only when heat is abstracted, and con. 
sequently remains constant only when heat is neither 
added nor abstracted.” Further on we find the following 
passage :— 

‘*Clearly entropy is a dimension of extent. If so, entropy must 
be either mass itself or else some close function of mass. There 
are obstacles in the way of further definition of the first hy)w- 
thesis, there is no basis which readily directs one to a determiua- 
tion of the function referred to in the second hypothesis ; so that 
further elaboration of the definition seems impossible. Yet the 
original statement remains unshaken.” 

Professor Reeve seems to be up to the waist in the 
quicksand. 

Lack of space prevents us from considering at any 
length the chapter, “The Cycle.” Its principal and con- 
siderable merit is that it is an extremely lucid explanation 
of what the word “cycle” means. We are very far from 
agreeing with all the deductions of our author, but the 
student who carefully follows Professor Reeve step by 
step and fails to arrive at perfectly clear concepts of the 
nature of various cycles will do well to abandon the study 
of thermodynamics altogether. Our author discusses 
what takes place inside a cylinder, if not on truly novel 
lines, at all events in an unusual and very commendable 
way. We are not acquainted with any treatise on the 
steam engine which discusses on the same plan the 
actual methods of work followed by the steam. We have 
to deal not with groups of letters, logarithms, and 
algebraic formule, representing to the average student 
so many abstract ideas, but with a working engine. The 
difference may be described as that between a living 
labourer and a wax image of one. We wish it were 
possible to reproduce what our author has to tell us 
about cylinder ratios, and clearance and cushion. It 
must suffice to say that, after he has given the accepted 
methods of calculating cylinder ratios, he quietly admits 
that in practice the results obtained appear to be about 
the same, no matter what the ratio. 

We can heartily commend a very short chapter called 
a “Summary of Theoretic Possibilities of Various Types.” 
“ The efficiency of a heat engine is only one, and often a 
minor one, of the many factors which determine its 
value.” This is the author’s text, and he then goes on 
to show how what he terms the “builder's ratio” com- 
pares with efficiency. The more economical the engine, 
the bigger, and therefore the more expensive, must it be. 
Thus a condensing engine with a very high range of 
expansion will have an efticiency of 23°6 per cent. The 
“builder's ratio” is 54°0. If we are content with less 
expansion and an efliciency of 13-3, the builder's ratio 
drops to 8°6. We cannot call to mind any previous 
statement of the kind. 

The text of the book ends with a discussion of the 
Otto gas engine, and the author begins this chapter with 
the statement that it is next to impossible to reason 
about this heat engine, because :— 

‘‘The data which are most essential to the complete thermo- 
dynamic analysis of the processes occurring within the cylinder 
carnot be gotten at all by any means yet adopted by the profession. 
Assumptions and estimates based upon what observations it i+ 
possible to make must be substituted therefor. For instance, one 
of the most important observations needed, that of the —oee 
of the uncompressed charge of explosive mixture in the cylinder at 
the beginning of the compression stroke has never been taken but 
once or twice, and then at a great cost of money and effort.” 

Were space available much more might be said about 
the book. Its price—l0s. 6d.—is sufficiently moderate 
to bring it within the means of purchase of most 
students, and we advise them to get it and read it. A 
few words remain to be said on what is at present an 
impossible subject. If all energy is kinetic—and that is 
universal human experience, because it is never mani- 
fested apart from motion—whence comes the energy of 
explosives ? The answer is that chemical affinities come 
into play—a fatuous elusion of a stupendous problem. 
After all the years that have elapsed since it was 
invented, gunpowder remains one of Nature’s unsolved 
riddles. 

We cannot better conclude this review than with the 
following highly suggestive words from Mr. Swinburne's 
inaugural address to the Institution of Electrical lngi- 
neers at the close of a criticism which has evoked a 
remarkable display of conflicting opinions concerning the 
meaning of a single word. He said:—‘“This not only 
shows that it is infinitely easier to work with imathema- 
tical symbols than to get a clear grasp of their physical 
meaning, but it emphasises the extreme difficulty and 
slipperiness of thermodynamic work in general.” 








THe AUTOMOBILE CLUB OF GREAT BRITAIN AND IRELAND.—At 
the annual general meeting of members of the Automobile Club 
it was announced that the King had consented to become the 
Patron of the Automobile Club, which has now 2262 members, and 
in addition there are some 800 members of the Scottish, Irish, and 
provincial automobile clubs affiliated to it. It is associated with 
the Automobile Club de France and the other recognised automces 
bile clubs on the Continent and in America, 
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BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES. 
No. VII. 
BRIDGE WORKS, 

tmerican Bridge Company : Pencoyd Works.—This is 
py far the largest plant owned by the company. It is the 
outgrowth of a plant first established in 1852, and has the 
largest bridge plant in the U nited States. The works are 
situated on a long and narrow site, bounded on one side 
by the Schuylkil River, and on the other side by a bluff 
or cliff, along which runs the Philadelphia and Reading 
Railroad. The various departments are therefore 
arranged in a row, the raw material being received at one 
end, and the finished steel products being delivered at the 
other end. The departments include the steel furnaces, 








Schuylkill 


plates of all sizes. Both yards are covered by 6-ton 
electric travelling cranes. At the south end of the plate 
yard is located the plate straightening machine, between 
the two runways. At about the middle of the runway, | 
on the south of the bridge shop, is conveniently located 
a gag press, which is used for straightening all beams, 
angles, and miscellaneous material. 

A study of the arrangement of the bridge shop 
machinery will indicate the progress of the work in 
passing from one machine to another. All machines are 
served by overhead assembling hoists or cranes. To the 
north of the bridge shop is located the shipping yard, 
which is served by two 30-ton steam cranes. Between 
the forge shop and the bridge shop is the eyebar shop. 
The names of the tools in the bridge shop are marked on 
the plan, but for convenience the tools in the other two 
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Important 
accessories are the machine shop; the pattern, template, 
and carpenter shops ; the iron, steel, and brass foundries ; 
the blacksmith shop, roll turning shop, physical and 
chemical laboratories, electrical repair shop, kc. The works 
do all their own repairing, and also build a number of 


rolling mills, bridge and eyebar shops, «ce. 


special machine tools and hydraulic machinery. Nearly 
3000 men are employed. 
The steel department was established in 1887. It has 


now one 75-ton and ten 30-ton basic open-hearth furnaces, 
with an annual capacity of 230,000 gross tons of ingots. 
There are eleven regenerative gas-heating furnaces, and 
three coal-fired heating furnaces. The rolling mill has 
five trains of rolls, as follows :—One 12in., two 23in., one 
28in., and one 386in., two-high reversing train. The 
product includes open-hearth steel rolled joists or 
H beams, 3in. to 24in. high; channels, 2in. to 1ldin.; 
deck beams, 5in. to 12in.; tees, lin. to 6in.; angles, lin. 
by ln. to 8in. by 8in. ; flats, lin. to 14in. wide, and rounds 
from }in. to Tin. diameter. Also bar and bridge steel, 
shafting, and steel blooms. The annual capacity is 
180,000 gross tons of finished material. The bridge and 
construction department was established in 1859, and 
has an excellent equipment for all classes of bridge and 
architectural steel structural work, railway turntables, 
&e. It includes a large hydraulic forge shop for the 
manufacture of solid forged steel eyebars, 3in. to 12in. 
wide. The annual capacity of this department is 75,000 
gross tons. 

In 1859 the firm commenced the manufacture and 
erection of wrought iron and cast iron bridges, under the 
title of the Pencoyd Bridge Company, and it was at that 
time the only firm engaged in the manufacture of iron 
bridges. Some of the iron was furnished by the Pencoyd 
Ironworks. In 1882 a small shop was erected at the 
upper end of the 23in. mill building for punching beams 
and channels for structural purposes. In 1886 this gave 
place to a shop fitted with the necessary machinery and 
tools for the manufacture of railway bridges and viaducts, 
giving a capacity of 300 tons per month. In 1888 the 
shop was extended and its capacity increased to 600 tons, 
while in 1890 it was again enlarged and its output 
increased to 2000 tons per month. 

In 1894 the shop was remodelled and doubled in size, 
making a building 448ft. by 200ft. The efficiency of the | 
plant was increased by re-arranging the old machinery, | 
and putting in a number of new and specially designed | 
machines, The power was changed from steam to 
electricity, giving independent control of individual 
tools. Electric hoists and reamers, and pneumatic 
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themselves operated by electric motors. The illustration 
in Fig. 7 shows one of the machines at work on three 
plate girders. There are also numerous portable pneu- 
matic reaming machines and chipping machines. For 
riveting there are two hydraulic riveters, two fixed 
pneumatic riveters, and twelve portable pneumatic 
riveters. Besides these compression riveters, there are 
also several impact pneumatic riveting hammers for use 
in places where it is impossible to use the former, and 
also for light finishing work. The rivets are heated in 
petroleum furnaces operated by compressed air, these 
furnaces being placed near to the riveters. 

The heavy riveting is done by pneumatic riveters and 
by two Wood electric-hydraulic riveters, with a pit, the 
girder or other work being handled by a travelling gantry. 
The two hydraulic riveters are peculiar in having a 
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Fig. 1i—PLAN OF PENCOYD BRIDGE WORKS 


shops are numbered on the plan, and the numbers 
correspond with the following list :— 

Tools in Eyebar Shop—Fiy. 1. Tools in Forge Shop—Fig. i. 
1, 2and 3. Hydraulic pumps. 26. 20-ton steam hammer. 


4,5 and 6. Hydraulic accumu- 27 to 34. Furnaces. 

lators. 35, 36 and 37. Steam hammers. 
7, 8 and 9. Air compressors. 38. Upsetting machine. 
10, Oil pump. 39 and 40. Bolt - threading 
11. Shears. machines. 
12, Bending machine. 41 and 42. Drills. 
13, 14 and 15. Furnaces. 43. Emery machine. 


16. Chimney. 44, Lathe. 

17. Upsetting machine. 45. Shaping machine. 

18. Hydraulic rolls, 46. Air compressor. 

19, Chimney. 47. Nut-trimming machine. 

20. Heating oven. 48. Bolt-cutting machine. 

21. Hydraulic press. 49. Bolt-threading machine. 

22, Eyebar drilling machine. 50. Nut-threading machine. 

23. Emery machine. 51. Planing machine. 

24, Engine. 52. Rod-cutting machine. 

25. Pipe machine, 53 to 56. Rivet-making machines. 


56 to 60. Six rivet rod furnaces. 
61. Rivet bins. 

The main bridge shop is a building of steel construction, 
480ft. long and 200ft. wide, with walls of concrete filled 
in between the columns. Windows, however, form a 
large portion of the sides, and there is a liberal provision 
of roof skylights. A section of this building is shown in | 
Fig. 2. A central longitudinal row of girders rests on 
columns 80ft. apart, and supports the inner ends of roof 
trusses of 100ft. span, thus leaving the entire width clear 
except where the few central posts occur. Each roof 
truss is designed to carry a rolling load of 10 tons on the 
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vertical movement, being mounted on hydraulic rams, 
with a stroke of 6ft. The riveting men stand on plat- 
forms moving with the machine, there being a platform 
on each side of the work. At one of these machines the 
girder is suspended from trolley carriers, which give it 
the necessary longitudinal travel, while the riveter rises 
and falls to drive the web stiffener rivets or to change 
from the top to bottom boom rivets, kc. For riveting 
up a heavy plate girder at one of these machines during 
a recent visit, seven men were employed, as follows: one 
rivet boy at the furnace to throw rivets, one rivet boy on 
the platform to pick up and insert the rivets, one man to 
work the screw hold-up or dolly and regulate height of 
machine by a lever, one man to-operate the riveter 
standing on the platform on the other side of the work 
from the holder-up, two men on the floor—one at each 
end of the girder—to shift and steady the girder, one 
man at a stationary hand crab on a floor pedestal, 
travelling the trolley carriers longitudinally by means of 
a sprocket chain. The other lifting riveter is served by 
an electric travelling gantry, and both riveter and gantry 
are shown in Fig. 4. 

Numerous special tools and appliances, permanent or 
temporary, are devised to perform special classes of 
work. Some plate girder railway bridges for Japan were 
required to have rectangular cross frames of angle iron, 
instead of the usual form of X bracing. A hydraulic 
press was fitted up for the work, bending the angles 
accurately and rapidly. The angles were, of course, bent 
hot. The press shaped the angle around a die at one 
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Fig. 2—SECTION OF MAIN BRIDGE SHOP 


riveters and other tools have been liberally supplied. The bottom boom, and there is a complete system of electric | 
material, entering at one end, passes steadily towards the | hoists travelling along runways suspended from the roof | 
finishing end, from which it passes to the yards to be | trusses. Some of these travel the entire width of the shop, 
loaded for shipment. Every endeavour is made to have | While others travel longitudinally. Fig. 3, page 238, shows 
the material handled with the greatest possible speed, | @ 10-ton hoist travelling across the shop. The hoists and 
safety, and economy in the various stages of manufac- | cranes used are of various designs, ranging from the light | 
ture. In 1901 the capacity of the bridge and construc- | machine capable of handling one ton up to a machine 
tion department was from 7000 to 8000 tons of finished | handling a 60-ton girder 100ft. long. There are also 
material per month. , The annual-output increased from | electric hoists fof handling plates, and amagnetic hoist 
9682 tons of finished products in 1887 to 71,115 tons in | and traveller for the same purpose. The laying out of 
1900. | the work from the templates is done‘at the upper end of 
Fig. 1 is a plan of the bridge shop, eye-bar shop, and | this shop. ; : 

forge shop; it shows the relative positions of these build-| The shop contains sixteen punches, six shearing 
ings. To the east ofthe bridge shop is located the stock machines—including double angle shears—and a com- 
yard for angles, channels, beams, and miscellaneous plete equipment of drills. Notable among these latter 
material, To the south is situated the stock yard for| are three gantries, each carrying eight radial drills. 
een 5 ay, Ane +H | These gantries travel longitudinally through the shop, 

No. VI, appeared February 27th, | passing over the work to be operated upon, and they are 








stroke, forming it to U-shape, the three straight sides 
being connected at an angle of about 45 deg., so as to clear 
the flange angles. Two pairs of the bent angles riveted 
together and spliced midway between the girders formed 
the complete cross-frame. 

Among the special tools are a multiple beam punch and 
a spacing punch. The beam puuch, shown on page 239, 
carries groups of punches, which at a single stroke per- 
forates all the holes for the standard spacing for team 
attachments. The spacing putith—Fig. 5—is designed 
specially for punching plates and angles, punching up to 
ten holes at a stroke and automatically spacing by yin. 
up to Sin. Planers and milling machines are provided 
for finishing the edges and ends of material; also boring 
machines for finishing booms and posts. Fiz. 8 shows 
a rotary planer with two 6ft. cutter heads mounted on a 
bed-plate 70ft. long. This is used to simultaneously face 
both ends of a bridge member. There is also a similar 
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machine with asing'e rotary cutter head. There are two 
reciprocating double-cutter planing machines ; these are 
used for planing bed or bearing plates, &c., and are auto- 
matic, requiring no attention when the work is in place 
and the tools are adjusted. The reversing and feed 
mechanisms work automatically. 

Electric motors are used for power transmission 
throughout this shop, the motors in some cases being a 
unit with the tool driven, while in other instances the 
motor is belted to a group of tools. The shop is heated 
in winter by exhaust steam in radiator pipes suspended 
from the roof trusses, the circulation of the steam being 
promoted by a vacuum pump, which draws out all the 
water of condensation and returns it to the boilers. The 
average capacity of the bridge shop is about 7500 tons 
per month, requiring 175,000 holes to be punched and 
45,000 rivets to be driven per day. The storage yard for 
finished work is at the upper end of the bridge shop, and 
here the material is inspected and painted. This yard is 
covered by two travelling cranes of 60ft. span, each of 
about 40 tons capacity. These cranes pass over the 
tracks of both the Pennsylvania Railroad and the 
Philadelphia and Reading Railroad, so as to load material 
on the railway wagons. 

The eyebar shop was established in 1890, and was 
designed for the manufacture of eyebars up to 8in. in 
width, with heads 18in. diameter. Anew plant has since 
been added, capable of upsetting and punching eyebars 
14in. wide and 2in. thick, with heads 33in. diameter. The 
arrangement of tools and machinery is shown in Fig. 1. 
The shop contains four oil furnaces for heating the heads 
of the bars, a heavy hydraulic shear for cutting the bars 
to length, an upsetting machine, a hydraulic pump for 
forming the holes in the heads, a set of hydraulic rolls for 
flattening the heads after being upset, a straightening 
press, and a boring mill with two boring heads on a bed 
plate 70ft. long. These bore out both holes in a bar at 
the same time. There is also an annealing pit of 
sufficient length to take in the largest eyebars, and having 
the temperatnre controlled by oil burners. The eyebar 
upsetting machine—Fig. 6—consists of a hydraulic 
vertical press which clamps the bar in position, a 


second vertical press which holds the dies in place over | 


the bar, and a third horizontal press which forces in the 
rear die and upsets the head of the bar. An intensifier 
1s used which increases the hydraulic pressure in the 
machine from the distributing pressure of 13001b. to an 
operating pressure of 30001b. per square inch. There is 
also a hydraulic testing machine with a pulling capacity 
of 600 tons, taking in bars up to 40ft.in length. In 
August, 1901, the number of bars made was 866; which 
involved the upsetting, boring, and finishing of 1732 heads. 


In stil] another building is 


In this shop is also the hydraulic press use1 in crimp- | to the character of the work. 


ing angle stiffeners and in bending or curving. It | a large ironfoundry. 

consists of a vertical press carrying a clamping die, and Near the river are the mill stockyard and the store- 
a horizontal press containing the crimping or forming | house for timber, erectors’ material, and finished pat- 
die. This machine is connected to a multiple intensifier, | terns. In the stockyards are located the saws and 
by means of which the pressure is graduated for light or | shears for cutting material to lengths. The sections are 
heavy work. Along the end of the shop nearest to the | handled about the yard by locomotive cranes. The 
straightening press are lathes and small tools. A large | receiving yard of the rolling mill is served by four parallel 
part of the floor in front of the furnaces and machines is | electric travelling cranes of six tons capacity, as already 
occupied by skids upon which the bars rest. The bars | noted; and the receiving or stockyard of the bridge shop 
are handled by an electric overhead travelling crane with | has its entire area covered by a system of electric travel- 
hydraulic cylinders carrying derrick arms for swinging | ling cranes of six tons capacity. The shipping yard of 
the bars, which arms carry air hoists. | the bridge department is served by two overhead steam 

Rivets and bolts were first made at Pencoyd in 1889, | travelling cranes of 30 tons capacity. 
there being three rivet machines and one bolt machine,| A special boiler-house, containing two water-tube 
turning out about 160,000 Ib. of rivets and 5000 Ib. of| boilers of 155 horse-power, and a third of 250 horse- 
bolts per week. New machines, specially designed to| power, supplies steam for the bridge shop machinery, 
increase the output and reduce the cost of production, | including the hydraulic pumps and the air compressors. 
have been installed, and the output from four improved | Compressed air at 80 lb. pressure is supplied for the 
bolt and rivet machines in August, 1901, was as follows:| riveters and reamers. Hydraulic power at 600 lb. and 
Rivets, 2650 Ib. of gin., 821,031 Ib. of 3in., and 528,759 lb. | 1300 ]b. pressure is supplied, and some of the specially 
of Zin.,or a little over 380 tons in all. Bolts,197,644 pieces, | powerful machines for heavy work are equipped with 
or 216,949 lb.—94 tons. In 1893 the first solid steel | intensifiers to increase the pressure when required. The 
sleeve nuts were forged here, to take the place of wrought | eyebar shop has a testing machine of 600 tons capacity. 
iron in bridge work. This department also manufactures | The various departments of the works have a complete 
miscellaneous forgings for bridge work and for machinery, | system of telephone communication through a central 
of which in August, 1901, it turned out 5700 pieces, | station. 
weighing 38,119 lb.—17 tons. Fuel oil has been used in 
this department for heating purposes since 1890. 

The rivet, bolt, and forge shop is situated just beyond 
the eyebar shop. All the rivets and bolts required by the 
works are made in this shop ; also sleeve nuts and clevises 
made from solid steel, while small forgings for bridge 
work are also made. The product of the shop is entirely 
consumed by the works. The shop contains steam 

| hammers, rivet and bolt-making machines, screw-cutting 
machines, an upsetting machine for making clevises, 
spring pointing machines, hydraulic benders, a shear, 
and an air compressor, supplying air to the oil furnaces. 








THE CLEANSING OF GLasGow.—Some interesting facts con- 
cerning the scavenging of the city of Glasgow were given ina 
lecture recently delivered by Mr. D. McColl, superintendent 
of cleansing. The cleansing staff numbers 1350, and over 300 
horses are employed. Last year the quantity of material dealt 
with was about 400,000 tons, giving a daily average of 1250 tons. 
Of this 152,000 tons were sold to farmers; the remainder being 
either burned or sent to tips in the country which belong to the 
cleansing department. A number of destructor stations are 
established in the city, the latest of which is that at Ruchill, which 
differs from the others in not having any machinery for screening 
or separating the refuse, all that is sentin being burned. Consider- 





There are also several drills, lathes and : shaping | able revenue is now derived from the sale of clinker produced at 
machines. Power is furnished by a Westinghouse | the destructor furnaces, this material being used for concrete work, 
engine. and of late for the formation of bacteria beds in connection with 


sewage disposal works. There is also a system of collecting waste 
paper in sacks from warehouses, offices, and private houses, the 
paper so collected being sold. "The department now owns and 
leases 1712 acres of land, 656 acres being at Robroyston, four miles 
distant from the centre of the city. Here there are five farms, 
which provide outlets:for unsaleable refuse and yield provender for 
the stud. There is besides a quarry and a brickfield on the estate, 


Fronting on the river is a building, 35ft. by 230ft., 
which accommodates the machine shop. Both construc- 
tion and repair are undertaken here, and machinery and 
tools of special design are continually under construction. 
| The upper part of the building is used as a tool room and 

template shop. The template and pattern shop proper, 8 
| however, is a three-storey building, and these shops are | the rental from Pg ange - oe. ae estate cost 3 
‘thoroughly equipped with the necessary wood-working | 26 ree, eluding the minerals. According, to report by & 
| machinery. The material is laid out in the shops partly | one million tons of ironstone, which, if leased and worked, would 
' by template and partly by mechanical spacing, according | yield a revenue of £3400, 
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AN AMERICAN ELECTRIC INTER-URBAN 
RAILWAY. 


Aw example of the numerous electric inter-urban railways 
in the United States is afforded by the Indianapolis, Shelby- 
ville and South-Eastern Electric Railway, recently completed 
from the city of Indianapolis, U.S.A., to Shelbyville, twenty- 
six miles, and about to be extended forty miles further. In 
cities and towns the line is laid in the middle of the highway. 
For seven miles from Indianapolis the line is parallel with and 
adjacent to the old State road, the centre line of the railway 
being 36ft. from that of the road. The remainder of the line 
is on the company’s own land, the same as an ordinary 
railway. 

It is a single line, laid with 60 lb. flange rails on sleepers 
6in. by 8in., 8ft. long, or 10ft. long on the bridges. Gravel 
ballast is used, excavated by a steam navvy, and distributed 
from trains of 30ft. dump wagons, followed by a plough or 
spreader wagon. The rails have four-bolt angle fish-plates, 
and copper bonds, together with copper cross bonds at 
intervals of 800ft. The sharpest curve is of 285ft radius. 
All sidings are 500ft. long, with points and spring-rail frogs or 
crossings at each end. There are 950ft. of steel bridges of 
S0ft. to 200ft. span, 300ft. of wooden bridges and trestles, and 
3500 cubic yards of masonry in bridge work. 

The poles are spaced 100ft. apart on straight track, and 
closer on curves. Single poles with bracket arms are used, 
except in turns and on sharp curves, where double poles with 
span wires are used. The high-tension current of 20,000 
volts is carried on three wires forming the points of an 
equilateral triangle with 24in. sides. The insulators are of 
porcelain. The feeder is aninsulated copper wire placed on a 
glass insulator on an iron bracket close to the poles. This 
wire is tapped at intervals of 1000ft. to feed current to the 
two trolley wires. Cars going in one [direction use one 
wire, and those in the opposite direction use the other wire, 
so that no overhead switches are required at the sidings. 
Two telephone wires are attached to the poles, and at intervals 
of 1200ft. these are led down the poles, so that by means of 
a flexible cord and portable contact connection can be made 
with the telephone on each car. The three-phase system is 
used. A low-voltage generator is installed in the main power- 
house at Shelbyville, and this is changed to high voltage by 
step-up transformers, from which the high-tension current is 
delivered to asub-station 18 miles distant. There it is stepped 
down to a low-voltage alternating current, and finally passed 
to a rotary converter, which delivers a 600-volt direct current 
to the feed wires. The power-station is a brick building 76ft. 
by 94ft., with four Stirling water-tube boilers of 200 horse- 
power, an 800 horse-power cross-compound horizontal con- 
densing engine and a direct-connected 600-kilowatt generator ; 
also an exciter and engine, and a 300-kilowatt rotary con- 
verter. The car shed is 76ft. by 176ft., with pits under the 
rails, and having accommodation for eighteen cars. The 
cars are of the double-bogie type, 46ft. long, weighing 22 tons. 

. They have seats for fifty passengers, and are equipped with 
four 50 horse-power motors, air brakes, hot-water heaters, 
and electric lamps and headlights. 








THE POWER USE OF ALCOHOL IN 
AUSTRIA. 


Some new experiments have been carried out recently in one 
of the official laboratories of Austria on behalf of the Minister 
of Commerce on the value of denatured alcohol as a fuel. 
For motive purposes a pair of nominal 8 horse-power engines, 
one designed for alcohol and one for petroleum spirit, were 
compared. The petroleum spirit had a specific gravity of 
0-7, and a calorific value of 7700 calories per litre; the 
consumption per horse-power hour was 340 grammes. The 
alcohol was of 90 per cent. strength, and had a calorific value 
of 4900 calories per litre; its consumption was 373-5 grammes 
per horse-power hour. The efficiencies were, therefore, 
16°5 per cent. for the petroleum spirit, and 28 per cent. for 
the alcohoi. As a heating agent alcohol was tested in some 
new vapour lamps which consume 208 grammes per hour at 
full power and 87 grammes when turned down. In these 
apparatus 33 grammes, or 0-04 litre, of 90 per cent. alcohol 
was required to bring 1 litre of water to the boil. Some 
laundry iron heaters took 83 grammes of alcohol per hour, 
heating the iron in 12 or 15 minutes. In illuminating lamps 
provided with wicks, and developing 38 candle-power, the 
consumption of 90 per cent. alcohol was 24 grammes per 
10 candle hours; while in some gravity lamps, without wicks, 
which yielded 50 candle-power, the consumption of alcohol 
was 16 grammes per 10 candle hours. Tests have also been 
made on behalf of the Ministry of Finance upon the prepara- 
tion of cheap denatured spirit specially suitable for motors ; and 
it has been recommended that 100 litres of alcohol shall be 
mixed with 5 litres of petroleum spirit or benzol, 0-5 litres 
of pyridine or some heavy oil containing ketones, and 
0-2 gramme of methyl violet in alcoholic solution as a means 
of identification. This material is said to answer all require- 
ments, being quite undrinkable, non-poisonous, easy of 
detection, and economical in use. The cost of the denaturing 
medium is only 35 heller—90 if pyridine is employed— 
instead of 2:56 kronen when the ordinary process is adopted. 
A Government Commission has been appointed to study the 
whole question of the utilisation of alcohol for industrial 
purposes, and is to create a commercial organisation for the 
supply of spirit at a low and uniform price throughout 
Austria, The international exhibition of apparatus for con- 
suming alcohol and the like, which was to have been held in 
Vienna this year, is postponed to the early summer—May to 
July—of 1904, and the Government has promised a contribu- 
tion of 150,000 kronen towards the expenses. 








DOCKYARD NOTES. 


Wir the purchase of Chilian warships talked about 


though not accomplished, it may not be without 
interest to note that, according to naval gossip, Admiral 
Sir John Fisher some while ago expressed himself 
strongly in favour of making 10in. and 7:5in. the standard 
armament. Something similar occurs in an article in the 
current Journal of the Royal United Service Institution, at 
least in so far as the question of giving so much weight to 
heavy guns and their protection is concerned. Powerful asis 
the castle system adopted for British ships, there is little 
doubt but that the far lighter French system of a stout tube 
has a deal to be said for it—especially when such a system 
entails a thick and complete belt. There was no discussion 
when the paper in question was read, which, presumably, 





means that the idea of any alternative to the present system 
was regarded as too revolutionary to need discussion. But it 
is not many years ago that anyone who suggested that a 
patch of armour amidships was a false system got called an 
ignoramus for his pains. Now—well, we have had the bow 
continuation for some time, and a complete belt of a sort is a 
feature of all our new designs. 


A REALLY good suggestion appears in the Naval and 
Military Record. It is that officers should be made to fire 
guns at target practice. It is surmised that the competition 
between officers and men would lead to better shooting—and 
it certainly should. The idea is, of course, not absolutely 
novel, because it is done in the Russian navy, though there 
the principle is that an officer will exhibit more intelligence 
than aman. 


At the coroner’s inquest on the Shark fatality at Ports- 
mouth, one of the questions put to the chief engine-room 
artificer below on duty at the time was—after the witness 
had described ‘“‘ stop’’ and ‘‘ finished with engines ’’ being 
acted on—‘‘ Did you notice the ship forge ahead at all ?”’ 
This is certainly going into things thoroughly. All the 
same, there is some mystery that remains unsolved: the 
destroyer had stopped, her engines were at rest, when she 
suddenly moved forward. The coroner’s jury exonerated 
everybody from blame, and wisely made no attempt to solve 
the mystery—so mystery it remains. It is not—if we recol- 
lect aright—the first case on record of a destroyer moving 
without apparent cause—a sudden rush forward after engines 
had stopped and all way ceased. The subject is a fine one 
on which to build ingenious scientific explanations to account 
for the conserved energy. 








THE INSTITUTION OF ELECTRICAL 
ENGINEERS. 


FoLLowI1nG the precedent of former years, the Institution 
of Electrical Engineers is organising a visit to the Continent. 
A number of members are leaving England in the beginning 
of April for Como, Milan, &c. There is a choice of two days 
for starting. The first party may leave London on the 
morning of Wednesday, April 1st, and arrive at Lucerne on 
the morning of Thursday the 2nd, and, after spending a day 
there, will leave for Como on the Friday morning, arriving 
there in the afternoon of the same day. The second party 
may leave London on Thursday, April 2nd, and will journey 
straight through to Como, joining the first party at Lucerne, 
and arriving with them in the afternoon of the Friday at 
Como. After that visits will be made to the Valtellina Rail- 
way, the tomb of Volta, the Milan-Gallarate Electric Railway, 
the power station at Paderno, a number of works in the 
neighbourhood of Milan, the Vizzola power station, &c. The 
visit will end officially on the evening of Thursday, April 9th. 








THE CAPE GOVERNMENT RAILWAYS. 


On page 246 we give two interesting reproductions of photo- 
graphs sent us by our South African correspondent, which 
will serve to supply an idea of the nature of the country 
traversed by the Cape Government Railways. These views 
may be regarded as supplementing those published in our 
impressions for February 13th and 20th. 








MODERN GAS ENGINES v. STEAM. 


A PAPER on recent improvements in gas engines was read before 
the members of the Manchester Association of Engineers by Mr. 
James Atkinson, M.I. Mech. E., at their meeting on Saturday, 
Mr. E. G, Constantine occupying the chair. In the course of his 
paper, Mr. Atkinson said that at the present time every engineer 
who had considered the «uestion agreed that a gas engine, with 
a suitable gas producer, would generate power at a cheaper rate 
than any steam engine. Increase of size and increased compres- 
sion pressures were the most marked feature in the present 
development of gas engines. This had necessitated modifications 
in certain parts, but it was necessary to discriminate and to con- 
sider the particular conditions under which the engines were to 
work. For instance, large engines had been made and put to 
work, chiefly on the Continent, some of them mainly constructed 
on the lines of engines as made in this country ten years ago. 
Such engines would not work for an hour with ordinary illumi- 
nating gas at anything like full load. They were working with 
gas of low calorific value consequently at cylinder temperatures, 
considerably below those common to even small engines in general 
use, Also, when engines were driven by blast furnace gas, 
there was a greatly reduced risk of pre-ignition owing to there 
only heing, say, 2 per cent. of hydrogen in the gas. In such 
engines, therefore, it was scarcely necessary to take the precau- 
tions which were absolutely essential in large engines working with 
richer gas, or gas containing a larger proportion of hydrogen, 
such as ordinary towns gas, producer gas, or water gas. 
The use of the gas from ordinary blast furnaces in gas engines was 
an important question at the present time. English manufac- 
turers of gas engines had been frequently twitted with allowing 
the foreigner to get ahead in that direction, but it might be that 
it was the English proprietors of blast furnaces who were mainly 
to blame, Gas engines were running in England with blast furnace 
gas, and the economy to be thereby obtained was publicly preached 
in England before the question was taken up on the Continent, but 
the manufacturers of iron did not move. Even at the present 
time some very large steam-driven blowing machines were being 
constructed in the face of the fact that they would require five or 
six times the amount of gas—burned under the steam boilers 
supplying them with steam—that would have sufficed in gas-driven 
blowing engines. To use blast furnace gas by burning it under 
steam boilers was a waste which was sure to be stopped before long. 
In a few years time it was probable that only the blast furnaces 
equipped with gas engines would be able to make iron profitably. 
It was reasonably calculated that the use of gas engines with blast 
furnaces would reduce the cost of production by 5s, to 8s. per ton. 
It was difficult to foresee what the developments in gas engines 
in the immediate future would be, but it was certain that 
the purposes for which they would be used would be 
enormously extended and their use greatly increased even 
beyond the large numbers now being manufactured, mainly 
owing to the increased use of power gas. It was possible that 
special requirements would cause special developments, and this 
was to some extent illustrated in the types of engine now so largely 
made for motor car purposes, which requi to run at very 
high speeds, and to be as light as possible. Some of these engines 
weighed only 101b. per horse-power—a truly marvellous perform- 
ance. Developments were probable ; by making double-cylinder 
double-acting Otto type engines tandem fashion, which could be run 
at nearly double the speed at which single cycle engines could be 
run, and were also more economical, being no dearer than a single 
cycle double-acting engine, which required large air and gas 





pumps ; and there were also the three-cylinder type double and 
single-acting engines of vertical construction, for which there 
seemed to be a demand. 

In the course of a well-sustained discussion Mr. Webb criticised 
Mr. Atkinson’s assertion that the English blast furnace people were 
asleep with regard to theadvantage of utilising furnace gas for engine 
power, and said this question had for years been discussed by 
the Iron and Steel Institute, but it had never been brought before 
them by English gas engine makers ; it was only the continental 
makers who had pressed the question forward, He was quite sure 
that the blast furnace proprietors would be most surprised and 
gratified to hear from the author of the paper that by using 
blast furnace gas engines they could reduce the cost of produc- 
ing iron 8s. per ton. The President said it was somewhat of a 
relief to know that the steam engine was not to be snuffed out 
just yet. With regard to the statement as to the reduction in 
the cost of rage iron by the utilisation of the furnace gases, 
he thought this would require some verification before they could 
expect it. 








FULHAM BATHS. 


THE following memorandum on the fatal accidents which 
occurred at the Fulham Baths on December 23rd, 1902, has been 
issued to Mr, A. P. Trotter, Chief Electrical Adviser to the Board 
of Trade :— 

The evidence at the inquest showed that a man named Line stood 
on the edge of a bath and took hold of the galvanised iron capping 
on the top of a slate partition. Hecried out, and was unable to 
leave go, or to be pulled away until the electric light was switched 
off. doctor was called, and the man was found to be dead. 
Three-quarters of an hour later it was found that another man 
named Brown was lying dead. Several other bathers who touched 
the iron capping received shocks. 

I inspected the baths on the Ist inst. with Mr. G. Scott Ram, 
H.M. Electrical Inspector of Factories, The wiring had been 
partly taken down for the purpose of discovering the leaks, and 
under the circumstances I did not make any tests. The wires 
were run in stout iron pipes with screwed joints. The pipes were 
interrupted at a wooden fuse box. The pipe was in contact with 
the iron capping at the bath in which Line was killed. The insu- 
lated wire did not appear to be of inferior quality. The lamps 
were easily accessible to bathers. The electric supply is by alter- 
nating currents at 200 volts pressure. There must have been two 
leaks or defects in the insulation—one between one wire and an 
iron pipe, and another between the other wire and earth. One 
defect combined with general leakage—say, a lowering of the 
insulation down to 20,000 ohms—would allow a very serious shock 
to be given. I consider that it would be very ditficult to main- 
tain a high insulation where wiring of this kind is subjected ‘o 
steam and damp air. One defect had been found at the time 
of my inspection. Any mischievous person meddling with the 
lamps might cause a leak. 

With dry skin the resistance from finger-tip to finger-tip is about 
20,000 ohms, and a pressure of 4000 volts would be necessary to 
pass one-fifth of an ampére. A touch at 2000 volts with dry skin 
is likely to be fatal. With dry hands one can grasp two metal 
rods at 200 volts—alternating ; the shock is painful, but can be 
endured for half a minute or so: that is probably about the limit 
of the shocks taken for amusement at fairs, &c. One cannot leave 
go ; the muscles of the hand are fairly contracted. About 5}, of 
an ampere passes. The wetness of the skin accounts for the 
severity of the shocks in this case. The resistance of the body 
was probably less than 1000 ohms, and the current which would 
pass at 200 volts wou'd be more than one-fifth of an ampére. 

The peculiar conditions introduced the danger, and the electric 
pressure of 200 volts, while not dangerous in ordinary conditions, 
becomes dangerous, and those additional precautions should have 
been taken which the Board of Trade prescribe for more dangerous 
pressures. The regulations made by the Board of Trade for the 
safety of the public provide that the pressure of a supply delivered 
to any consumer shal! not exceed 250 volts at any pair of terminals, 
except with the express approval of the Board of Trade, and 
subject to certain further regulations. One of these further 
regulations provides that the electric lines in connection with such 
a supply shall be as far as practicable completely enclosed in strong 
metal casing efficiently connected with earth. Provision is seldom 
possible for draining condensed moisture from iron pipes contain- 
ing electric wires, and a failure of insulation is not unlikely in 
such a place as the Pulham Baths. Contractors are often reluctant 
to make a good connection tetween iron pipes and earth. Had 
the iron pipes in this case been efficiently connected with earth, 
either by an iron fuse box or by a special connection across the 
wooden box, or by special connections elsewhere, it would have 
been impossible for this accident to have occurred. 








Roya Institution —A general monthly meeting of the mem- 
bers of the Royal Institution was held yesterday afternoon, the 2ad 
inst., Sir James Crichton-Browne, treasurer, and vice-chairman pre- 
siding. The following were elected members :—Rev. Charles H. 
Bowden, Mr. W. Chattaway, Mr. C, Clark, Mr. H. R. Goring, Mr. 
J. B. Hilditch, Mr. C. E. Kayler, Mrs. Kayler, Mr. J. R. 
MacDonald, Mr. H. F. Morley, Miss H. Nunes, Lady Russell 
Reynolds, Mr. J. Rheinberg, Mr. T. K. Rose, Mr. H. H. Shephard, 
Mr. J. K. Spence, Mr. F. T. Trouton,- Mrs. Vlasto, Mr. J. A. 
Voelcker, Mr. W. Weddell, Mr. J. W. Western, and Miss E, Will- 
mott. The special thanks of the members were returned to the 
Worshipful Company of Clothworkers for a donation of £100 to 
the Fund for the Promotion of Experimental Research at Low 
Temperatures. 

LEEDS ASSOCIATION OF ENGINEERS,—At a meeting of the Leeds 
Association of Engineers held on the 26th, the president—Mr. 
George Blackburn—in the chair, Mr. J. H. Wicksteed, after 
having been congratulated by Mr. Blackburn on his recent election 
to the chair of the Institution of Mechanical Engineers, read a 
paper on ‘‘ Chains: Past, Present, and Possible.” We do not find, 
said Mr. Wicksteed, sculptured evidence of a chain likely to have 
been made of iron until 884 B.c., and he submitted strong evidence 
that iron was well known to the Egyptians 3733 B.c. The 
Romans, he said, used iron freely 200 B.c., and improved the shape 
of the links upon those on the Assyrian sculpture, but it was only 
after Henry Cort invented the rolling of iron, 1784 a.D., that links 
of round section were made. In 1812 chain cables for ships began 
to be used, and the necessity of proving them led to the perfect 
form of chain in use to-day, the links of which, having elliptical 
ends and being in length only four and a-half times the diameter 
of the metal, gave perfect freedom of movement in combination 
with a maximum of strength and durability. ‘The chain in possi- 
bility was one with the same form of links but made without welds, 
either by casting or rolling. Mr. Wicksteed exhibited specimens 
of such chains made on the Tyne out of a rolled cruciform bar 

rtly rolled and partly punched out into perfect links, which, 

ing separated, resulted in a flexible chain. A steel chain with a 
weld, he said, was not as good as an iron chain with a weld, for 
although the steel might be stronger, the weld was not so, and 
steel sufficiently soft to be weldable would not wear like fibrous 
iron. He was of opinion that if the production of steel chains 
without a weld became a mechanical and commercial success, the 
authorities would doubtless allow the use of steel of a higher 
carbon, which would have good wearing properties. It might then 
happen that such chains would have double the strength, weight 
for weight, of present-day welded iron chains. The lecture was 
illustrated by a large number of actual specimens and lantern 
views of chains ancient and modern, some of the former anticipat- 
ing patents of later days. A most interesting discussion ensued 
followed by a cordial vote of thanks to the lecturer, 
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RAILWAY MATTERS. 


On June 80th, 1902, the electric railways of Canada 
measured 558 miles, and the earnings for the year £1,297,287, 


TueRE are 2444 locomotives in the service of the 
Canadian railways. The passenger vehicles number 2029 and goods 
wagons 75,240, 

A Reuter telegram from Canada, of Tuesday’s date, 
states that Messrs. Kidston and Co., of Glasgow, have been 
awarded the contract for the supply of 25,000 tons of steel rails for 
the Government railr.ad in competition with American, German, 
and Canadian firms. 


Tne total mileage of railroads in Russia on Septem- 
ber Ist, 1902, was 37,319 miles, of which 6337 were double track. 
At the present time 4921 milas are building by the Government, 
and 1582 miles by the Chinese Railway Company. Bosides this, 
2194 miles are projected, 


Tue directors of the Great Western Railway Company 
have, the Railway News understands, appointed a committee of 
their number to investigate the question of the electrification of 
portions of their system, and that this committee has called in 
Professor Kennedy to advise them, in conjunction with Mr. 
Churchward, 


A TELEGRAM from New York states that a train was 
wrecked last Friday through the spreading of the rails near Lenoir 
City, Tennessee. Five train officials and a female passenger were 
killed, and a number of persons were injured. The carriages 
were telescoped, and were partly piled upon the engine. Three 
carriages were burned, 


A TELEGRAM from St. Petersburg states that according 
to the latest reports the work of constructing the Orenburg- 
Tashkent Railway is making rapid progress. Telegraph lines have 
now been laid almost the whole length of the line, and by the end 
of the year traffic will probably be opened on the entire section 
from Orenburg to Tashkent. 


Ir was announced on Monday at the Loughborough 
Town Council that terms had been arranged with the Midland 
Railway Company to supply main line passenger and goods engines 
with water froin the troughs which the company propose to build, 
some a mile in length, to enable trains to pick up water instead of 
having to stop at Leicester for supplies. 


A proposaL is on foot to construct an overhead 
suspended railway for the suburbs of Berlin. It will start from 
the Gesundbrunnen Station, ran through the Brunnenstrasse to 
the Rosenthaler Thor, and from there to the Alexander Platz 
Station, Oranienburger Platz, Kottbuser Thor, Hermanns Platz, 
and will end at the belt line station at this place. It will be about 
six miles in length. 


RevuTER's agency learns that, according to advices just 
to hand regarding the progress of the Cape to Cairo Railway, the 
railhead was 161 miles north of Bulawayo three weeks ago. 

s:yond that point the construction of earthworks was in progress. 

‘Tae engineers are now working on a very difficult section of the 
line, but it is hoped that Wankie, which is 40 miles from the 
railhead, will be reached at the end of next month, 


Tue leading Italian railways have decided to adopt the 
rundreise system from June Ist next. Belgium was the first 
European country to introduce the practice of issuing combined 
tour tickets, and the system has become so popular that it has 
since been applied to the railway systems of Holland, Germany, 
Austria, Sweden, Norway, Denmark, Turkey, the Danubian 
Provinces, and in France, under certain conditions. 


We are informed on the best authority that the 
information conveyed in a paragraph of a London evening paper 
the other day with regard to a conference of ‘‘ the entire railway 
industry of the country—of the highest seen to the efficient 
management,” is sensational nonsense. The meeting of railway 
engineers was in connection with the electrification of some of the 
railways, to settle some small details as to heizht of rails, &-. 


A TELEGRAM from Ottawa, dated March Ist, states 
that Mr. Thomas Tait, traffic manager on the Canadian Pacific 
‘ailway, has accepted the position of chairman of the Board of 
three Commissioners of Control of the State Railways of Victoria. 
The salary is £3500 a year, and the engagement is for four years. 
Mr. Tait is only a young man, but has had nearly twenty-five 
years’ experience in all branches of American railway administration, 


Revter’s Agency is informed that the Uganda Railway 
is now practically finished, and that Sir George Whitehouse, the 
manager and engineer-in-chief of the line, will leave for England 
in April, on the completion of the construction works. All 
the steel viaducts for the railway, including the twenty-seven 
bridges from the United States, have been finished, and there only 
remains the substitution of steel structures for a few small and 
unimportant temporary bridges. 


Ir is reported from Lisbon that a contract has been 
approved between the Portugues? Government and _ Robert 
Williams, an Englishman, for a railroad 870 miles long, which is to 
start from the Bay of Lobitio, on the Atlantic coast, and run 
through the province of Angola, A guarantee of £84,000 has been 
deposited, ‘lhe Portuguese Government grants the contractor the 
right for ten years to all minerals within an area of 75 miles on 
each side of the line. There is no absolute concession of land nor 
any immunity from taxes in the terms of the decree. 


Tue Pennsylvania and Baltimore and Ohio railway 
lines in America are about to test nickel steel rails. They will be 
made of the usual Bessemer high-carbon steel, with 34 per cent. of 
nickel added, and the splice bars will be of the usual grade of mild 
steel, with 34 per cent. of nickel. It is reported that no difficulty 
has been experienced in rolling the rails, but the cost of drilling is 
much greater than with the usual material—as is the time required 

due to the greater hardness and toughness of the nickel steel. 
The Railroad Gazette states that the cost of the new rails is 
estimated at about twice that of the high-carbon rails, but it is 
expected that they will last three or four times longer. 


THE report of the Parliamentary Committee on the 
French Railways Budget states that on January Ist, 1903, the 
total length of French railways in operation was 48,029 kiloms. Of 
these 39,000 kiloms. were classed as “lines of general interest,” 
5482 kiloms, as “light railways of purely local interest,” and 
3432 kiloms, as ‘steam and electric tramways conveying both 
passengers and goods.” The six great French railway companies 
~—the Orleans, the Nord, the Est, the Paris, Lyons, and Mediter- 
ranean, the Ouest, and the Midi—owned between them seven- 
eighths of the mileage of “general interest,” the remainder being 
held by the State Railway Administration and by companies of 
secondary importance, 


Tae following Parliamentary Bills have been post- 
poned until the result of the Commission dealing with this kind of 
traffic has been reported, viz.:—The Central London Railway 
Bill, the Great Northern, Piccadilly and Brompton Railway (New 
Lines and Extensions) Bill, the North-West London Railway Bill, 
the Clapham Junction and Marble Arch Railways (Nos. 1 and 2) 
Bills, and the Metropolitan District (Works) Bill. On the other 
hand, the following Bills will go to the Committee stage, viz. :— 
r he Charing Cross, Euston, and Hampstead Railway Bill, the 
Great Northern, Piccadilly and Brompton Railway (Various 
Powers) Bill, the Baker-street and Waterloo (Transfer) Bill, and 
the City and North-East Suburban Electric Railway Bill. 





NOTES AND MEMORANDA. 


Tae Simplon Tunnel on March 2nd reached the length 
of the St. Gothard Tunnel. 


Tue prevalent fallacy that a wet year in England is 
usually followed by a wet year in Australia has been exploded by 
Mr. H. C. Russell in a communication to the Royal Society of New 
South Wales. By means of a diagram showing the rainfall in England 
and in Sydney for a number of years in succession, itis shown that, 
as a matter of faet, this seldom cccurs, 


We learn that Mr. Joseph Larmor, M.A., has been 
elected to the Lucasian Professorship of Mathematics, vacant by 
the death of Sir G. G. Stokes. Mr. Larmor was senior wrangler 
in 1880, has been a university lecturer in mathematics since 
1885, and was formerly Professor of Natural Philosophy at Queen’s 
College, Galway. He is secretary of the Royal Society. 


In the Journal Officiel of February 14th the French 
Minister of Marine publishes a circular explaining his objections 
to the use of water-tube boilers with small tubes in large warships. 
He also gives his reasons for insisting on a ten hours’ trial with 
full power instead of a three hours’ trial with fires alight under 
only three-quarters of the boilers. The amount of coal used per 
hour per square metre of grate area should be, in his opinion, 
increased from 110 to 150 kilos, 


AN enterprising lignite colliery at Bodarf, near Cologne, 
has laid down a central generating plant for supplying light and 
power in the district between Cologne and Bonn. It was found 
that the fuel was so poor that it would hardly pay for transport 
over considerable distances, but it has turned out a very valuable 
asset when put to the above purpose, and used at the pit mouth. 
We understand from the Electrical Engineer that the company can 
aa supply power ata maximum charge of 2°16d. per kilowatt- 

our. 


Output records of the modern American blast furnace 
plants are striking; the four furraces put up in 1896-97 at 
Duquesne, to make basic pig for the steel works, have achieved 
a wonderful performance. The first furnace, erected June, 1896, 
had made 941,000 tons up to October, 1901, and one furnace had 
made as much as 752 tons ina day, and 4690 tons in the same 
week, with lake ores containing 55 per cent. of iron. The weekly 
make of each of the two new furnaces of the Carrie plant of the 
Carnegie Company, near Homestead, averages 4000 tons, and one 
of them produced 790 tons in twenty-four hours. 


PropaB.y the smallest working model of an engine in 
the world is that which has just bzen constructed by the aid of a 
magnifying glass by an American at Danbury, Conn. It is so 
diminutive that it will stand on a piece of metal the size of an 
American ten-cent piece, the materials of which it is made being 
gold, silver, brass, and steel. The largest part of the engine is less 
than in. in length, the fly-wheel being but 7;in. in diameter, 
while the main shaft of steel is but ,*,in. inlength. The rim of the 
fly-wheel is of gold. The total weight of the engine without the 
base is but 3 dwts., and its total height is less than }in. 


THE facilities for conveying the ore from Lake Erie 
ports to the Pittsburg blast furnaces have been developed greatly. 
The Pittsburg, Bessemer, and Lake Erie Railway, now largely 
under the control of the United States Steel Corporation, is a 
single track. specially constructed for the traffic, running from 
Conneaut (Ohio) to Pittsburg, a distance of 150 miles. From 
twelve to fourteen trains, each carrying upwards of 1000 tons, are 
run at regular intervals every day, and it is stated that the cost of 
transport, which was 0-2d. per ton-mile in 1900, has been as low 
as ls. 8d. to 1s. 10d. for the whole distance, or about 0-125d. per 
ton-mile. 


In order to encourage investigations into the increase 
of fertility in soils by the action of bacteria and o*her micro- 
organisms under the influence of mineral manures, with special 
reference to manuring with basic slag, the Verein der Thomas- 
phosphatfabriken has instituted a competition with prizes amount- 
ing toa total of £1950. Scientific essays and experiments con- 
ducted by practical] farmers will be admissible in the competition. 
The method of treatment of the subject is left to the discretion of 
each competitor, the competition being open to all, without 
regard to nationality. The address of the association is Berlin, 
S.W., Hafenplatz 4. 


A paPER describing researches on electrolytic valves 
was recently read by M. Albert Noden before the Paris Academy 
of Sciences. The term electrolytic valve is apptied to an electro- 
lytic cell for the conversion of an alternating current into a 
unidirectional current. Metals having a low atomic weight, such 
as magnesium or aluminium, are the best for this purpose, and a 
solution of ammonium phosphate forms the best electrolyte. The 
electrostatic capacity of these cells is considerable, about 1 farad 
per square centimetre of surface of aluminium, the thickness of the 
dielectric which forms the condenser being of the order 10-8, or of 
molecular order. Such a cell may be successfully applied to the 
rectification of telephone currents, and can be used for their 
measurement. 


THE Electricity Committee of the Manchester Cor- 
poration have prepared a draft report on the statement by Dr. 
Kennedy on the position of the electricity works, and this con- 
tains a short history of the development of the works and an 
account of the money expended. It shows that up to the end of 
1902 the capital outlay on the works was £1,164,307 ; the gross 
revenue was £134,463, giving a percentage to capital, averaged 
throughout the year, of 13-26. The total quantity of units sold 
was 10,502,299, and the average price obtained per unit was 3-07d. 
The gross profit was £60,408, ont the net profit, after payment of 
interest and sinking fund, £7635. The ultimate capital outlay 
under all headings will be approximately £2,128,967. 


In the latest volume of “ Proceedings” of the Univer- 
sity of Durham Philosophical Society is a paper by Professor P. P. 
Bedson on the gases enclosed in coal. The gases in the samples 
of coal or coal dust were obtained by heating weighed quantities 
of these in tubes connected to a Sprengel pump and heated usually 
to 100 deg. Cent. by means of boiling water. In addition to 
marsh gas, carbon dioxide, oxygen, and nitrogén, evidence was 
obtained of the occurrence of the higher hydrocarbons ethane and 
propane. These latter are not evolved so readily at 100 deg. Cent. 
wm vacuo as marsh gas, and a partial separation of the hydro- 
carbons can be effected on the basis of this property. Another 
point of interest in the paper is the experimentally established fact 
that coal, after removal from the mine, not only gives off some of 
its ‘‘ enclosed gases,” but takes up the gases of the atmosphere 
and the oxygen more readily than the nitrogen. 


Tue turbine destroyer Velox has just completed a 
series of steam trials on the Tyne to determine her acceptance by 
the Admiralty as a 27-knot vessel, but, says the Western Morning 
News, the results were so unsatisfactory that the Admiralty require 
the trials to be repeated. The coal consumption on the full-power 
trials was considerably in excess of the maximum laid down by the 
Admiralty. On the last full-power trial the mean speed realised 
was 27-07 knots, and the consumption of coal worked out at 
9 tons 164 ewt. per hour. The steam pressure on the four Yarrow 
boilers is 2001b. por square inch, the vacuum 27in., revolutions 
of turbines 840 per minute. A coal-consumption trial with the 
reciprocating engines gave more satisfactory results. These 
engines are designed to propel the vessel at cruising speeds only, 
and the trial was of twelve hours’ duration at 11 knots, with the 
following results:—Steam ia boilers, 2121b.; vacuum, 28-25in.; 
revolutions, 351-4; speed, 11-26 knots; coal consumption, 
8-58 ewt. per hour, 





MISCELLANEA. 


Tue town of Leyland, in Lancashire, has acquired a 
steam motor fire engine at a cost of £700. 


Tue United States Congress on Tuesday authorised 
the construction of five new battlehips, three of 16,000 tons dis- 
placement, and two of 13,000 tons displacement. 


THE death is announced, at theage of seventy-eight, of 
Mr. Martin Samuelson, of Hull. He was the engineer to the 
Humber Conservancy Commissioners. He had served the offices of 
Sheriff and Mayor of Hull. 


THE wind pumping engines entered in competition 
for the prizes offered by the Royal Agricultural Society in connec- 
tion with the London show have now been fixed at the skowyard, 
and the trials are proceeding. 


Tue battleship Russell, which should have gone to the 
Mediterranean to replace the Canopus, returned to Sheerness 
Harbour on ‘luesday afternoon with defects in her auxiliary 
machinery, which are to be made good immediately. 


Tue death is announced from New York of Richard 
Jordan Gatling, the well-known inventor who gave his name to 
the Gatling gun. Mr. Gatling was in his eighty-fifth year, having 
been born in Hertford County, Nova Scotia, on September 12th, 
1818 


Tuer Light Locomotives (Ireland) Bill, which empowers 
local authorities to facilitate the proposed International Motor Car 
Race in Ireland, passed through Committee in the House of 
Commons on Monday without amendment, and was read a third 
time. 


Tue death occurred on Saturday, at Sheffield, of Mr. 
William Atkins, the founder of the firm of William Atkins and 
Co., steel and file manufacturers, of that city. He was seventy- 
one years of age, and had been in Sheffield for about half a century 
building up his important business. 


At the meeting of Droitwich Rural District Council 
on Wednesday, it was decided to erect two new bridges at a cost 
of £300, at Letts Mill and Sealey Brook fords, both of which were 
stated to be very dangerous. The County Council, District 
Council, and the property owners in the district will bear the cost. 


Tue death is announced of Mr. Charles W. Mitchell, 
of Jesmond Towers, Newcastle-on-Tyne. His father was a member 
of the firm of Messrs. Armstrong, Mitchell and Co. before the title 
was changed. Mr. Mitchell owned the shipbuilding yard at Walker 
which became amalgamated with the firm. He received the 
honorary degree of LL.D. from Aberdeen University. 


Ir was on Monday last definitely arranged that the 
honorary freedom of Lancaster should be conferred on Mr. James 
Mansergh, Past-president of the Institution of Civi) Engineers and 
consulting engineer of Birmingham waterworks, on March 24th. 
Lancaster’s only other honorary freeman, Sir Archibald Hunter, 
will also be present. An address by Mr. Mansergh dealing with 
the water supply of Birmingham will follow the formal ceremony. 


Tue firm of Brampton Brothers is introducing for 
heavy roller chains a method for lubricating each inner surface of 
the roller. This is effected in a simple manner. Each rivet is 
drilled with a hole at its centre, into which another hole is led 
from the outside of the rivet. The central hole is counterbored 
to admit of the insertion of a light spring and a jin. steel ball, 
the latter being retained by spinning over the edge of the counter- 
bore. 


Tue Dido, an obsolete sloop, built at Pembroke Dock- 
yard in 1836, and the Discovery. steamship, which took part in the 
Arctic Expedition of 1875-76, were offered for sale by Fuller, 
Horsey, Sonsand Cas:ell at Sheerness Dockyard on Tuesday. The 
Dido was purchased for £845. The Discovery, which was last 
employed on store service between the Government establishments, 
was bought for £1640. The Discovery has been secured for use as 
a sea fishing vessel. 


Owe to the non-existence of the Budget for the 
thirty-sixth fiscal year, owing to the dissolution of the House of 
Representatives in December last, there is no money with which 
to carry on the construction of the new harbour works at Keeling, 
Formosa. But, according toa report from a reliable source, the 
Formosan authorities have decided to ask in the next session of 
the Imperial Diet for an appropriation of 13,000,000 yen in order 
to carry on the work in question during eight years to come. 


Tue largest vessel yet built for the Dominion Line was 
launched by Messrs. Harland and Wolff last week. The new 
steamer, which is named Columbus, is 15,000 tons register. She is 
intended for the Combine’s service between Liverpool and Boston, 
via Queenstown. An accident occurred during the launch. The 
huge vessel went straight across the harbour, her rudder striking 
a Barrow passenger steamer, which in turn was driven against 
the Fleetwood mail steamer. Both cross-Channel vessels were 
damaged. 


An American paper, commenting on the lightness of 
agricultural implements made across the Atlantic, boasts that the 
American manufacturer has the choice of the greatest variety of 
materials to be found in the world. He can thus select a brand or 
mixture of iron that is specially suited to his work, and this makes 
it possible to secure the same strength and durability that would 
be shown by ‘‘twice the weight of inferior English or German 
iron.” It will be noted that the writer was careful to include the 
word ‘‘inferior.” 


THe Secretary of the Admiralty announces that in 
future candidates holding a Board of Trade certificate as first or 
second-class engineer, who present themselves for entry as acting 
engine-room artificer, fourth class, in the Royal Navy, and who 
can produce properly-attested certificate of character and ability 
from the works in which they learnt their trade, and from the 
officers of the ships in which they have served, will be entered in 
the Royal Navy without further professional examination, if their 
certificates are found to be satisfactory. 


ILFRACOMBE, after waiting patiently for the electric 
light since December, 1901, when the District Council handed their 
Provisional Order over to the Edmundson’s Electricity Corporation, 
is at length to be provided with the illuminant. The Corporation 
have now set about the work in real earnest. The Corpora- 
tion guaranteed to supply the light at 7d. per unit for the first 
hour, and 2d. per unit after that, for public lighting, and at 
7d. per unit for the first hour and 3d. per unit afterwards 
to private consumers. The council retain an option of purchasing 
the undertaking at a valuation as a going concern at the expiration 
of either seven, fourteen, or twenty-one years. 


Tue Committee appointed to advise the Bath City 
Council what to do with the offer made by the Bath Electric Tram- 
ways Company to acquire the electric lighting works on a lease of 
thirty-two years, has decided to recommend that the offer be not 
accepted. The offer was to pay to the Corporation, as rental, 
sufficient every year to pay the interest and sinking fund on the 
present capital—£110,000—and the company said they would also 
pay the corporation, by instalments spread over the period of the 
lease, the sum of £5100, which represents the actual cost to the 
rates of the undertaking. These two sums together represent an 
annual rental of £6660, but as the Corporation can already rely on 
a gross profit of that amount the offer was not attractive. The 
decision not to part with the works commits the Corporation to a 
further large capital outlay, probably £50,000. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknaus, 7, Kump/yasse, Vienna L 
CHINA —K&LLY AND Wansu, Loarep, Shanghai and Hong Kong. 
FRANCE.—BOoYVEAU AND Carvitier, Kue de la Banque, Paris. 
GERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin. 
F, A. Brocxnavs, Leipzic ; A. TwaiTMEyER, Leipzic. 
INDIA.—A. J. CompBripGE AND Co., Railway Bookstalls, Bombay. } 
ITALY.—LORSCHER AND Co., 307, Corso, Rome ; Bocca FRERgs, Turin, 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama. 
i Z. P. MaRvYA AND C6., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RIcKER, 1h, Neveky Prospect, St. Petersburg. 
§, AFRICA.—Wa. Dawson & Sons, Limite, 7, Sea-st. (Box 489), Capetown. 
Gorpon AND Gorton, Long-street, Capetown, 
R. A. THompson anv Co., 33, Loop-street, Capetown. 
J. ©. Jura anp Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpet Hovuss, Limitep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GoRDON AND Gortcn, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TueNEeR AND HenpERson, Hunt-street, Sydney. 
NEW ZEALAND.—UPton .anD Co,, Auckland ; Craia, J. W., Napier. 
CANADA.— MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—IyTeRnationaL News Co., 83 and 86 
Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy anv WA su, Limirep, Singapore. 
CEYLON.—Wisayartna anpD Co., Colombo, 














SUBSCRIPTIONS. 


Tas ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including duuble number) .. £0 14s, 6d. 
Yearly (including two double numbers). . £1 9s. q 
Cirora Reaping Cases, to hold six issues, 2s. 6d each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 

will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak Enoiygee weekly and post frce. Subscriptions sent 
by Post-office Order must be made payable to Taz EsqINEER, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Coprgs. Tuck Paper Coptss, 
Half-yearly .. £0 18s. Od | Half-yearly £1 0s. 8d. 
Yeur-y .. £1 16s. Od.' Yearly .. .. .. £2 Os. 6d. 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 


g@ The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
au advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practica) regularity, but regularity cannot be guaran- 
teed in any such case, All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 
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PUBLISHER’S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s, 1d. 








THE PREMIUM SYSTEM. 





«” So much interest has been aroused by the articles on “‘ The 
Premium System of Paying Wages,” which appeared in these columns 
not long ago, and we have had so many inquiries for copies of 
the issues containing them, that we have deemed it advisable to 
reprint them in a convenient form. In the Jittle volume which 
results we believe no important aspect of the subject has escaped 
attention. Not only are the ins and outs of the system discussed 
trom all points of view, but examples, drawn from the actual 
practice of important works where it is used, are given, so that 
the manager who is contemplating its introduction will find in 
this pamphlet a clear induwation of the lines on which to work. 
The price is One Shilling, and the book is obtainable at this office. 
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TO CORRESPONDENTS. 


427 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sov insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken 0, communications which do not comply with these 
instructions. 

4@r All letters intended for insertion in THe ENnGrvEgER, or containing 
questions, should be accompanied by the name and address oJ the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

4a We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


W. J. (Kentish Town).—If pe like to send us a description in confidence 
of your invention we will tell you what we think of it. 

E. C. 8.—The South-Eastern and Chatham Railway locomotive you 
mention was illustrated and described in our issue of July 19th, 1901. 
W. R.—(1) Rail joints very similar to yours have been invented and 
patented over and over again It is almost impossib'e to devise any- 
thing new in rail joints. That which you suggest could not be kept 
tight any more than a fish-plate can be kept tight. (2) The copper 
band i+ necessary because a current is carried back to the power-house 

through the rail. (3) The sketch you send us is quite unintelligible. 

A. 8. M. (County Cork).—({1) You might try the Contract Journal, 
publish by Pitman, Salisbury-court, Fleet street, E.C., or the 
Contractor, published by the same firm. (2) ‘t The Steam Turbine.” by 
Neilson, published by Longmans, will prob1bly contain all the infor- 
mation you require. Papers on the subject have been read before 
varicus societies, notably before the North-East Coast Institution of 
Engineers and Shipbuilders, of Newcastle-on-Tyne. (3) Storey’s-gate, 
Westminster. 

H. E.—We know of no book that deals particular'y with small compound 
engines. There is a little volume by Norris and Morgan, published by 
King and Son, which you might look at, but the fullest information is 
probably to be found in the technical press. In our own volumes you 
will find drawings of several little compound engines which should be 
useful to you. Even catalogues may be consulted, as not infrequently 
they contain much valuable information. If there is-any point upon 
which you particularly desire advice we shall be happy to help you all 
we can. 

H. J. B.—(1) The premium may vary from £50 to £500. (2) Apprentice- 
ship usually lasts five years, or till the pupil has reached the age cf 
twenty-one. (3) Pay is very small, sometimes not more than half-a- 
crown a week to begin on. (4) It would not be advisable to go intoa 
naval architect's office without taking the whole practical training as 
well. (5) Write to avy of our shipbuilders—you will find their names 
in our list of launches—and tell them what you want. If you can get 
in without a premium so much the better both for your pocket and 
your training. 








MEETINGS NEXT WEEK. 


Roya Institution or Great Briratn.—Friday, March 13th, at 9 p.m. 
Discourse on ‘‘ Character Reading from External Signs,” by Prof. Karl 
Pearson. 

LivERPOOL ENGINEERING Socrety.—Wednesday, March 11th, at 8 p.m. 
Paper, ‘Surveying, Levelling, and Contouring,” by Mr. Arthur 
Southeran. 

Junior InsTITUTION oF Encinggrs.—Saturday, March 14th, at 7 p.m., 
at the Westminster Palace Hotel, Victoria-street, Westminster. Annual 
Conversazione. 

Tag InstTiTvTION OF MecHanicaL ENGINEERS: GRADUATES’ ASSOCIA- 
TIow.—Monday, March 9th, at 7.30 p.m. Paper, “‘Deep Well Pumping 
Machinery,” by Mr. W. P. Gauvain. 

Tae Rattway Civs.—Wednesday, March llth, at 7 p.m., at the 
Memoria] Hall, Farringdon-street, E.C. Paper. ‘‘ Present Unsatisfactory 
Condition of British Railways: Cause and Remedy.” 

Guiascow SEecTION OF THE INSTITUTION OF ELECTRICAL ENGINEERS.— 
Tuesday, March 10th. Visit to the New Electrical Pavilion, and Demon- 
stration by Dr. John Macintyre. Ordinary general meeting at 8 p.m. 

Tus Perro.tecm InstrroTe.—Thursday, March 12th. Lecture on ‘‘ The 
Development of Incandescent Oil Lamps ; Oil Storage and its Dangers ; 
Explosive Gaseous Mixtures and the Use of the Safety Lamp,” by trof. 
Vivian B. Lewes. 

Tae InstiTuTION oF ELecrRicaL Enoingers.—Thursday, March 12th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Papers, ‘ Distribution Losses in Electric Supply 
Systems,” by Mr. A. D. Constable and Mr. E. Fawssett; ‘A Study 
of the Pt of R e in Electric Circuits by the aid of 
Oscillograms,” by Mr. M. B. Field. 

Tae InstiTrvTion or Civic Encivgrrs.—Tuesday, March 10th, at 8 p.m. 
Ordinary meeting. Papers, ‘‘ Recent Irrigation in the Punjab,” by Mr. 
Sidney Preston; “The Irrigation Weir across the B ar River, 
Kathiawar,” by Mr. John J. #. Benson.—Friday, March 13th. at 8 p.m. 
Students’ meeting. Paper to be read, ‘ Reconstruction of Midland Rail- 
way Bridge No. 27, over the River Trent,” by Mr. A. R. Langton. 

Society oF ARTs.—Munday, March 9th. at 8 p.m. Cantor Lectures. 
Lecture II. on ‘‘ Hertzian Wave Telegraphy in Theory and Practice.” by 
Prof. J. A. Fleming.—Wednesday, March llth, at 8 p.m. Ordinary 
meeting. Paper, ‘‘ Existing Laws, By-laws, and Regulations relating to 
Protection from Fire, with Criticisms and Suggestions,” by Mr. T. Brice 
Phillips (Fothergill Prize Essay).—Thursday, March 12th, at 4.30 p.m. 
Indian Section. Paper, ‘‘The Currency Policy of India,” by Mr. J. Barr 
Robertson. 
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THE WORKMAN AND HIS WAGE, 


WHENEVER a scheme of paying wages which 
benefits the workman is proposed his first instinct 
is to find out how he is being “done.” That there isa 
deception somewhere he is as perfectly certain as 
the little boy who looks at and passes the half-crown 
on the pavement on All Fool’s Day, because he feels 
convinced that a horsehair is attached to it with 
another little boy at the other end. He may from 
past experience be quite justified in his action ; but 
if there is no horsehair, he loses half a crown. 
The workmen who reject all systems of augmented 
wages are in the position of the boy in the lust case. 
There is, for example, no horsehair attached to the 
premium system. The extra pay is there for who- 
ever cares, and has the ability, to pick it up; if the 
workmen fear an illusion so much that they will not 
touch it, the loss is theirs. 

An example which it will be worth while to 
discuss has been brought to our notice. Ina recent 
issue of the Monthly Review of the Boilermakers’ 
Society the following passage occurs :—-“ The 
American experts say that some British employers, 
dimly realising the advantages of increased output, 
have started bonus systems, whereby a man who is 
paid 1s. for a certain piece of work can earn Is. 3d., 
or at most Is. 6d., for doing twice the quantity. Is 





it likely that men will be tempted to try for this 
extra threepence when by earning it he may deprive 
himself or another of a full shilling? He will, no 
doubt, feel, and feel with justice, that if he gives the 
employer twice as much result, working under the 
same conditions, he should receive twice as much 
pay.” This is a very lucid expression of a difficulty 
which we know is felt and appreciated by all who 
are interested in bonus systems, and it will there- 
fore be well to try to arrive at some definite ideas on 
the subject. In the first place, it is obvious that the 
argument is founded on a fallacious view of wages. 
Wages we may define as an inducement which an 
employer holds out to men to persuade them to 
work for him. He is under no obligation as to the 
amount he chooses to pay ; but if the inducement is 
not sufficient the workmen are at liberty to offer 
their wares—their labour—to someone else who 
will pay more for them. For the convenience 
of both masters and men in certain trades, 
certain minimum wages have been settled by 
mutual agreement. For those wages a master has 
a right to expect a fair day’s work, and anything 
that he likes to add above and beyond that amount 
to certain workmen because he values their services 
is entirely his own affair. The extra payment is 
simply and solely an attraction which the master 
holds out in order to retain the services of such men 
as he fears to lose through the better offers of his 
competitors. The fallacy in the passage quoted lies 
in the tacit assumption that the workman has a 
right to receive twice as much pay for twice as 
much work done within the limits of the working 
day. The bargain originally was that he should do 
a fair day’s work for a certain wage. Can it be said 
that a man who under sufficient encouragement is 
able to double his output has fairly fulfilled his part 
of the bargain? Is it not obvious that he has taken 
payment for a quart and givena pint? Any sum, 
therefore, that may be offered to him to persuade 
him to fill the measure is a gift or prize—a sum of 
which the recipient has no right to dictate the 
amount. Let us not, however, appear to accuse 
the workman of wilfully withholding any part of the 
measure. He, like us all, is able to do more under 
the stimulation of an offered reward than under 
exciting conditions. But the employer is under no 
obligation to offer a greater reward or premium 
than is sufficient to call forth the best exertions of 
the men. We are aware that this is a view that is 
not likely to commend itself to the workman, and 
we shall therefore show presently that there are 
sound economic reasons why a limit must be set 
upon the amount of the reward. Let us, however, 
in the first place note that the author of the passage 
falls first into a serious error, and then into the 
advocacy of a policy which he would probably 
stoutly disavow. He is obviously mistaken when 
he supposes that he deprives himself of a shilling 
because he accepts threepence or sixpence. He 
can only work a certain limited number of hours 
per day, and if by doubling his output he can 
increase the pay for each hour by 25 to 50 per 
cent., he is plainly a gainer, and not a loser. That 
by working harder he deprives another of work 
may be quite true; but as this is the text of the 
canny policy, we must expect our author either to 
avow that policy or.to relinquish his argument. 
Happily the better class of workmen are quite 
capable of seeing the fallacies which we have 
pointed out, and are quite ready to welcome systems 
which not only increase their wages but add to the 
interest they take in their work. 

Of the economic reasons which impose a limit on 
the amount of the premium a few words in con- 
clusion. The object of bonus systems is to increase 
the output per hour of each workman, or, which is 
the same thing, to decrease the wages cost per 
article produced. Now it is frequently claimed by 
workmen that they should receive the whole of the 
profits resulting from their increased output. What, 
then, would become of the master’s object in offering 
the premium? As he would gain nothing by it, 
there would be no reason in his paying it, and if the 
men were able to insist on the course suggested 
they would kill the goose that laid the golden egg. 
Again, from the nature of things, as we have not yet 
reached a wholly co-operative age, the employers 
must make profits or the reason for the existence of 
their works falls to the ground, and since the 
capitalist and investor will not place their money in a 
business which does not give a substantial return, it 
is necessary for the maintenance of employment that 
the degree of profits should be kept as high as 
possible. But since the act of competition is a 
continual striving to seize the markets of com- 
petitors by offering goods of equal quality at a lower 
price, it must be plain that the very existence of any 
firm which has not a monopoly depends upon its 
power of reducing the cost of production, and hence 
the price at which it can sell its goods. This is the 
fundamental idea of all bonus systems—to reduce 
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the cost of production, and so of selling price. 
Profits, it is quite certain, will not remain long at a 
high level, for the nature of competition is to bring 
them down to the lowest point at which the return 
for invested money is sufficient to induce invest- 
ment. But it is directly to the men’s interest that 
the profits of a business for which they work should 
be kept at a high level, since by that means expan- 
sion is fostered, and the number of men employed 
is increased ; hence it is evident that the workman 
in the quoted passage who does twice as much 
for 1s. 6d. as he does for 1s., rather than depriving 
a fellow of work, is putting work in the way of 
many others. Of the rights of the employers to 
earn increased profitson the extra plant they employ, 
and the thought, care, and experience that they 
have to expend in order to increase their output, 
many arguments might be brought forward, but 
more than enough has been said for the present 
time. 


CASUALTIES TO STEAM BOILERS. 


Two interesting returns, entitled ‘“‘ Casualties to 
Steam Boilers,” have been recently issued by the 
Marine Department of the Board of Trade, in 
response to a motion made by Lord Charles Beres- 
ford. One of these deals with boilers in the mer- 
cantile marine ; the other with land boilers. They 
give in a very compact form statistics of explosions 
which have occurred during five years. The figures 
are startling, and in a way curious. It used to be 
urged in favour of the water-tube boiler that if it 
had no other merit to recommend it for adoption 
instead of boilers with large shells, it was, at all 
events, eminently safe. Indeed, the water-tube 
boiler has been known as “ the safety boiler.” The 
Board of Trade returns dispose of this contention in 
the most thorough fashion possible. The water- 
tube boiler, instead of being eminently safe, is 
eminently dangerous. It is estimated that there are 
in the British mercantile marine 22,000 boilers of the 
fire-tube or Scotch type. Water-tube boilers number 
58 of the modern type. There are besides 63 of the 
old-fashioned haystack kind. Among the fire-tube 
boilers there took place 95 casualties ; 30 persons 
were killed and 33 were injured. These accidents 
may be further subdivided. Scotch boilers are 
responsible for 79 casualties, 20 deaths, and 24 
injured. The vertical fire-tube boiler represents 
15 accidents, 9 deaths, and 9 injuries. No casualties 
took place among the old haystack boilers. The 
number of casualties, number of persons killed, and 
number injured per 1000 fire-tube boilers is 4°32, 
1:36, and 1:5 respectively. Further, it is to be kept 
in mind that no fewer than 6 men were killed and 
10 injured by the failure of jointing material in 
manhole doors, and therefore these deaths and 
injuries were strictly preventable. 

Turning now to the water-tube boiler, we find 
that although only 58 were in use—we say “ were,” 
because 11 of them have been removed and 
replaced by Scotch boilers—7 casualties are recorded, 
killing 5 persons and injuring 6. Working out the 
percentages as before, we have 120°6, 86:2, 103-4 
per 1000 boilers in use, that is to say, if 22,000 
water-tube boilers were fitted in the mercantile 
marine the annual tale of casualties would have 
been, omitting fractions, 530, of deaths 379, and of 
injuries 453. With these figures before us we may 
well be thankful that the Scotch boiler has not yet 
been supplanted. 

It may, perhaps, be urged that the case is strictly 
exceptional as far as regards marine boilers, and 
that on land the figures are far more reassuring. 
This is, to some extent, true. The total number of 
land boilers, other than water-tube, is not known. 
Itis not less than 150,000. There were 120 casualties, 
63 persons were killed and 163 injured. The 
percentage per 1000 boilers is 0:8, 0°42, and 1-106 
respectively. There are about 2000 water-tube 
boilers in use. There were with these 10 casualties, 
3 persons killed, and 12 injured. The numbers per 
1000 boilers are 5, 1-3, and 6 respectively, that is to 
say, the water-tube boiler is nearly 3:1 times as 
dangerous to life as the fire-tube boiler, and 5:4 
times more likely to cause injuries. 

These figures seem to be so flatly opposed to the 
theory of the special safety of the water-tube boiler 
that explanation is necessary. As of late years no 
one has laid any particular stress on the additional 
safety assumption, we are compelled to go back 
some time to find its origin. At one period violent 
explosions occurred in numbers now unknown. 
There was much ignorance ; there was no inspection 
worth having, and everyone believed that a boiler 
explosion was a mysterious event for which 
humanity was no more responsible than it was for 
lightaing. Now the water-tube boiler certainly 
does not explode so offensively as the Lancashire or 
the locomotive boiler; it is, on the whole, innocent 
of wrecking buildings, and it does not kill people at 





a distance. The number of violent explosions of 
boilers of the normal type has been greatly reduced, 
and many of the casualties referred to really 
resulted from comparatively small failures, or 
happened to little boilers of the vertical type. 
Thus, out of the 63 persons killed, as stated above, 
no fewer than 24 were done to death by vertical 
boilers. There is always in a big boiler explosion a 
great deal of superfluous energy expended ; quite a 
small hole will allow steam enough to escape 
to kill several persons. A split water tube 3in. or 
4in. in diameter may bring about just as great a 
loss of life as the collapse of a flue 3ft. in diameter. 
But the rent in the water tube will not wreck a 
boiler-house, while the collapse of the furnace tube of 
a Lancashire boiler will. In this sense, and only 
in this sense, the water-tube boiler is much safer 
than the fire-tube boiler. But, on the other hand, 
there are very many more opportunities afforded by 
it for mischief. In Lancashire boilers there are 
only two tubes to give way; in a water-tube boiler 
of the same power there may be 200 tubes, all 
liable to pitting and splitting and corrosion. Dr. 
Ernst Alban, who did as much in modern times as 
any one to introduce the water-tube boiler, always 
admitted that boilers would certainly explode ; that 
could not be helped; but he maintained that they 
could be so made that their explosion would not be 
dangerous. It would seem that very limited success 
has been attained in this direction. There ought to 
be no difficulty in so boxing up a water-tube boiler 
that the escaping steam and water when a tube 
bursts should not find their way into the stokehold. 
Unfortunately, however, failures take place when 
fire-doors are open. 

It is clear from these returns that all claims to 
special safety in the water-tube boiler must be 
abandoned. If, instead of 2000, there were in use 
in this country 150,000 water-tube boilers, the 
annual tale of deaths would be 45 instead of 12:6, 
and of injured 180 instead of 33:3. It is possible, 
however, that were there such an enormous number 
of water-tube boilers in use more precautions 
would be taken to avert disaster. We fancy that 
Parliament would have something to say if 225 
persons were killed in five years by boiler explosions, 
while 900 were more or less seriously injured. 


GERMAN STEEL IN ENGLAND. 


Tue fact that of the total exports of iron and 
steel from Germany in 1902, which amounted to 
over 3,000,000 tons, no less than 25 per cent. was 
forwarded to Great Britain, constitutes a remark- 
able instance of the vitality of the external trade of 
the Fatherland and its competitive capabilities in the 
British home markets at the present time, to say 
nothing of the large exports which were made to 
Belgium, Holland, the United States, and other 
countries. In the case of Great Britain, the imports 
which largely increased from Germany were in the 
semi-manufactured form of blooms and billets, 
which appear to have found a ready sale owing to 
the comparatively low prices at which they were 
offered. Although these imports of steel have been 
welcomed in certain quarters and in some parts of 
England and Wales, an entirely different story is 
told by those owners of rolling mills in Germany 
who rely for their supplies of material upon the 
same works which deliver semi-manufactures in 
abundance in this country. In fact, when it is 
stated that for export purposes German steel has in 
some cases been sold at approximately one pound 
per ton less than the price charged to inland con- 
sumers, it will be easily understood that the dis- 
satisfaction exhibited by the latter at the differential 
treatment is not devoid of serious foundation. So 
much so, that the association for the protection of 
the interests of consumers of semi-finished iron and 
steel has considered it advisable to approach the 
Prussian Minister of Commerce in order to complain 
of the action of the semi-manufactured iron syndi- 
cate in maintaining high prices at home and accept- 
ing low rates for the surplus production sent to 
other countries. Unfortunately for the association, 
the representatives who waited upon the Minister 
were unable to make any suggestions for overcoming 
the present difficulty, and Herr Moller dismissed 
them with the intimation of the desirability of written 
proposals being submitted to him for this purpose. 

The request of the Minister of Commerce has 
doubtless placed the representatives of the associa- 
tion in a dilemma, as it would not be an easy matter 
for the Government to intervene, even if such a step 
were advisable, between inland buyers and sellers 
in a question of this kind. But the reception of 
one deputation has been followed by another, the 
second being composed of representatives of the 
syndicate, who strongly defended their own policy 
and sought to weaken the attacks of their opponents. 
Herr Moller, in the course of his reply, counselled 
the syndicate to meet the wishes of consumers as 





far as possible, and he expressed his willingness to 
act as arbitrator in the matter, provided that both 
parties were agreeable to the proposal. It is under. 
stood that the rolling mill owners are prepared to 
accept the suggestion, but it is doubtful whether the 
steel producers will adopt a similar attitude, At 
any rate, both parties will have an opportunity of 
setting forth their views before the Government 
Syndicate Inquiry Committee, whose investigations 
are expected to extend over a period of three years, 
In the meantime the policy of the semi-finished iron 
syndicate, which specially affects the rolling mills 
and other works which do not possess their own 
supplies of materials for working up, is being con. 
tinued, and the inland prices remain the same ag 
hitherto. These particular rolling mills have been 
left in the cold, partly because of the lack of financial 
means, and partly owing to the lack of initiative oy 
progress. In former years they purchased pig iron 
and puddled and rolled it into bars, sheets, wire, 
&c.; but the introduction of the basic steel process 
has gradually created large steel works, and placed 
wrought iron in the background. The enterprising 
works owners of the period collected around them 
their own sources of raw materials, and we now see 
them producing the latter, and also completely 
finished manufactures. On the other hand, the lesg 
progressive firms for the above-mentioned reasons 
find themselves confronted with the difficulties 
arising from the present situation, and their exist. 
ence threatened unless a considerable improvement 
in the home trade takes place at an early date. 

It would not be an easy matter to provide a 
remedy for the present state of affairs. It is true 
that the semi-manufactured iron syndicate makes a 
practice of granting a bounty of ten shillings per ton 
of steel worked up into a higher class of finished 
goods, but this amount is less than the difference 
between the home and foreign prices, and does not, 
in the opinion of consumers, meet the circumstances 
of the case. The obvious remedy for the simple 
rolling mills would be to lay down their own steel- 
making plant, but they are not sufficiently strong 
financially to do so. It has, therefore, been sug- 
gested that, in emulation of State action in regard 
to a central co-operative bank for the promotion 
of agriculture, the Government should advance 
£2,500,000 for the establishment of a large steel 
works capable of affording the supplies required by 
the works. There is, however, little, if any, hope 
of such a scheme being favotirably received by the 
Government, for, apart from the State socialism 
embodied in the proposal, the erection of new works 
of considerable magnitude would only increase the 
present over production, and be the means of 
throwing a larger quantity of metal on the world’s 
markets than now prevails. It is certainly unfor- 
tunate for German consumers that they are com- 
pelled to pay higher prices for syndicated products 
than their foreign competitors in the manufactured 
steel branch. The members of the semi-finished 
iron syndicate act in their individual capacity in 
regard to foreign orders, and if the external trade 
were also syndicated, it is probable that England, 
Holland, Belgium, and other countries would not 
purchase so largely as they have done in the past 
twelve months. The outlook for the rolling mills 
is, on the whole, not of an encouraging character, 
for there are indications of a tendency of pig iron 
to advance in price, and whilst this may diminish 
the exports of blooms and billets to Great Britain, 
it will at the same time render the position of the 
producers of finished manufactures worse. 
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AMERICAN HIGH-CAPACITY STEEL WAGONS. 


Tue Caledonian Railway Company, having some time 
ago decided to experiment with “high-capacity ” wagons, 
divided an initial order for fifty 30-ton steel bogie wagons 
between British and American engineers—giving a con- 
tract for thirty wagons to the Leeds Forge Company, 
whilst the erection of the remaining twenty wagons was 
entrusted to the American Steel Foundry Company, of 
St. Louis. It is of especial interest to note that the 
Caledonian Railway Company did not supply specifica- 
tions, but merely restricted the builders to the maximum 
load gauge, viz., height, width, and depth, and also to the 
standard draw-gear and side buffers. Beyond this there 
was nothing specified, both firms being expected to build 
wagons of their own design, and tare weight, to the 
gauge limits of the Caledonian line. In short, the 
placing of these contracts was simply a practical test 
between British and American design and workmanship, 
the wagons having to be delivered to the satisfaction of 
the locomotive superintendent of the Caledonian 
Railway. The Leeds Forge completed its order for the 
Caledonian Railway well within contract time. The 
wagons are 37ft. 10in. long over buffers, 8ft. 6in. wide 
over all, and 8ft. 2in. high from the rails, the inside 
dimensions being 35ft. by 8ft. by 4ft. 4in., with a net 
capacity of 1208 cubic feet, and a tare weight of 
12 tons 16cwt. The wagons of the British firm were all 
delivered and in “ trafficsome months before the first con- 
signment of six wagons was shipped from America’ by 
the American Steel Car and Foundry Company, 5t. 
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The American wagons arrived in sections, 


te the whole twenty were put together on the dock 
rails at Glasgow, the Steel Car and Foundry Company 


engaging & Glasgow firm to erect the wagons on day 
work, the cost of the erection, it is stated, being con- 
siderably more per wagon than the price originally 
quoted for the complete wagons to the Caledonian Com- 
pany. After a few were put together the wagons had to 
2 to p 
aos ‘wens Bia in some cases, and the shape of figure 
«g” in others, whilst in many instances where rivets 


were put in more than half the hole could be seen out- | 
side the rivet head. The material and workmanship | 


were so defective that the Caledonian Railway Company 
intimated to the builders its decision not to accept the 
wagons, a rejection which, it should be stated, was 
readily—and gracefully—accepted by the American Car 
and Foundry Company, whose representative had 
inspected the wagons, and at once endorsed the com- 
pany's action in rejecting delivery. Ten of the wagons 
have, it is stated, since been removed to Stoke-on-Trent, 
where one of them, it is believed, has been submitted to 
trial, but with what result we cannot say—on a Stafford- 
shire railway. The remaining wagons are still ware- 
housed at the Glasgow Docks, awaiting, we presume, 
further disposal. It is a very significant fact that the 
Caledonian Railway Company has during the last few 
days placed orders for no less than three hundred 30-ton 
wagons, to be of the same design and dimensions as those 
designed and built by the Caledonian Company at its St. 
Rollox works, whilst the contracts have been divided 
between the Leeds Forge Company, Metropolitan 
Amalgamated Railway Carriage and Wagon Company, 
Birmingham Railway Carriage and Wagon Company, 
Hurst, Nelson and Co., R. Y. Pickering and Co., and 
W. ht. Renshaw and Co., Limited. 








WIRELESS TELEGRAPHY. 


Ox Monday evening Professor J. A. Fleming delivered 
the first of a series of Cantor Lectures on “ Hertzian Wave 
Telegraphy in Theory and Practice” at the Society of Arts. 
It was an exceptionally able discourse, and the fact that 
for the greater part it dealt with an exceedingly abstruse 
subject in a way that not orly held the attention of the 
audience, but evidently conveyed a good deal to its 
understanding, makes it doubly admirable. 

Dr. Fleming said that in this first lecture it was his 
intention to deal with general principles rather than with 
performance, and he consequently devoted the evening to 
a discussion of the theory of the radiator or aérial, the 
long vertical wire or combination of wires, which is a 
feature of space telegraphy. To explain the action of 
the radiator the lecturer made use of several analogies. 
He showed first that for every feature of the ordinary 
siren apparatus a wireless telegraphy transmitting 
station presented an analogue. The siren tube or 
trumpet represented the aérial, the valve stood for the 
spark gap, the receiver was the condenser, whilst the 
air pump was evidently the battery and coil ; and, just as 
in the tube, vibrations were set up by the interrupted 
blast of air, so in the wire electric oscillations were 
caused by the discharge of the condenser. He was thus 
brought to a point where it was necessary to get some 
idea as to what such electric oscillations were, and he 
proceeded to give a sketch, entirely free from mathe- 
matics, of the electronic theory of J.J. Thomson and 
Professor Larmor. After touching briefly on the nature of 
electrons, which he defined as centres of electric strain, 
he went on to show that if, in a linear oscillator or 
single wire, they were put into a state of vibration, rings 
of magnetic flux were set up round the wire; thence 
he passed to an investigation of the effects of inertia 
when two electrons approached and receded from each 
other. This was exemplified by a diagram of the 
following kind:—Here plus and minus stand for the 


eu oe 


I. 2 3. 


two electrons, and the curves for lines of electric strain. 
Ifsuch lines are considered as flexible tapes having weight, 
it is evident that the approach of the two ends towards 
each other will result in their receiving a curvature 


of which the contour will be dependent on the velocity of | 


movement of the ends, until ultimately, when a sufficient 


ieces and rebuilt again. It was found that | 


| curved lines; in the first figure they pass regularly to 


| earth; in the second the rush of electrons has resulted 
| in a distortion of the lines of strain due to inertia, and 
|in No. 3 the production of secondary loops of strain is 
| shown; thus a procession of loops is formed, and around 
| the whole are the rings of magnetic force spreading out 
|into space. The condition was well illustrated by a 
| wire model, which it would be hopeless to attempt to 
explain. 

The lecturer then went on to explain that the distribu- 
tion of electric tension in an aérial is the same as the 
distribution of air pressure in a stopped organ pipe, and 
that an aérial is to be regarded as an organ pipe in the 
aéther. This view was carefully developed by a discus- 
sion of the nodes and antinodes in a sounding pipe, and 
was exemplified by the well-known experinients with mano- 
metric flames and a revolving mirror, the production of first 
and subsequent harmonics being explained. The surpris- 
ingly close analogy between the organ pipe and an aérial 
was made clear by a very beautiful experiment which 
the lecturer believed was then exhibited publicly for the 
first time in England. Standing in the middle of the 
table was a long pole some 6ft. to 8ft. long and about 2in. 
diameter, covered with a close envelope of silk. Wound 
| round this was a helix of fine wire reaching from top to 

bottom ; this wire was connected to an apparatus con- 
sisting of a battery, a coil, a spark gap, and a condenser, 
producing a state of high electric tension in the wire. 
Parallel to the pole a single wire, earthed, was supported. 
The diagram will make the arrangement clear. The 
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| dotted line is the earthed wire X an induction coil. The 
room being darkened, and a tension of the right degree 
existing in the spiral, a glow of light extended from 
it to the single wire, but whereas this glow was 
some 4in. to 6in. long at the top of the pole it dwindled 
down till it disappeared altogether at the bottom, a sheet 
of lambent light with a curved outline showing very 
strikingly the amount of strain at each point of the wire. 
The same fact was illustrated further by taking a dis- 
| charge from the pole at different points of its length. 
Near the top a spark 6in. or more long was easily ob- 
tained; at the centre it was little more than half as long; 
at the bottom scarcely an eighth of an inch; but whereas 
the spark at the top was very thin, that at the bottom 


| was “fat” and bright. The conditions exactly corre- 


sponded to a stopped organ pipe sounding its natural 
note. To obtain the first overtone a slight change of the 
generating apparatus was made so that a greater electric 
t2nsion, corresponding to “overblow,” was produced. The 
glow then was broad at the top; one-third of the way dcwn 
-at the node—it disapneared, gradually increasing again 
until, at another third, it had again reached its maxi- 
mum, dwindling off finally to nothing at the bottom. 
By taking sparks the same fact was demonstrated even 
more clearly. This remarkable experiment was bril- 
liantly successful. It brought the lecture to a close. 

The remaining lectures will be delivered on the next 
three Mondays. The first will deal with transmitting 
arrangements and transmitters ; the second with receiv- 
ing arrangements and receivers; and the last with 
syntonisation and possible improvements. 

One or two purely practical facts which were intro- 
duced in the lecture may be of interest. Dr. Fleming 
mentioned that, given a certain effect from one aérial, 

| a dozen or a hundred aérials would not produce twelve 
| times or one hundred times the same effect. Inter- 
ference occurred and diminished the effect. He men- 
tioned that from the top of the great aérial at Poldhu a 
spark 7ft. long could be taken, but at the bottom the 
spark was very short. He gave the following formule 
for the energy storage of an aérial :— 

9 CV? ». Sov » w2CS 

*“s7@- "* sce 2 * 8 
where C = capacity in microfarads, V = charging vol- 


gases, practically devoid of specific toxic action, the un- 
saturated and saturated hydrocarbons are definitely toxic, 
although in a smaller degree than carbon monoxide. Several 
fatal cases of water gas poisoning having happened in Holland 
lately, the Dutch Society of Gas Engineers has caused the 
whole question to be investigated afresh, and M. Niede) m:ijer 
has recently published an account of his experiments on the 
toxic properties of water gas and oil gas, and of mixtures 
thereof in various proportions, together with a study of the 
effect produced on the atmosphere by burning them in known 
ee ag The gases tested had the composition shown in 
able I. 


TaBLe I, 





Oil gas containing — per cent Fure 


Pure cf water gas 


oil 9 _|water 
848. 10 p.c./20p c. 30 p.c.|40 p.c.|50p.c, 8% 























p.c. p.c | pe. | pc. | pe p.c. | p.c. 
11-3 g 4 


Carbon monoxide 8 2 14-3 | 17-6 | 20-8 | 244-0 40 
Oxygen as 1 1-1) 1-2, 1-8] 1-4) 1-5 2 
Carbon dioxide .. pe 1 1-4 18 2-2] 26) 3-0 5 
Bydrogen .. .. .. «.| 41 | 41-6 4'-2 | 42-8 | 45-4 44-0 47 
Unsaturated hydrocarbons 4 8-6 | 3-2) 2-8| 2-4 20) — 
Saturated Pe 89 35-1 | 31-2 27-3 | 23-4 19-5 | — 
eee 6 6 6 6 6 6 6 





Calling the toxicity of the non-poisonous gases hydrogen, 
nitrogen, and carbon dioxide 1, and that of carbon monoxide 
100, Niedermeijer ascribes to the saturated hydrocarbons the 
value 10, and to the unsaturated hydrocarbons the value 12, per 
unit of volume. Thus, the gases in Table I. exhibit the 
relative toxicities represented in Table II., where the effect of 
cach constituent is given separately, and the total result shown 
by addition :— 

TaBLe II. 





Oil gas containing — per cent. ues 
of water gas. __ water 
gas, 


Pure 
a Bar 
84. 10pc |z0pe spe Wpe | Opec 


800 1120-0)1440-/1760-0 2080-0) 2400-6 4000 
2-6, 3-0 5 











Carbon monoxide 


Carbon dioxide .. .. .. 1 1-4, 1-8 2 2 

Hydrogen ..-..-..-..| Il 41-6, 42-%) 42-%) 48-4) 44-0) 47 
Unsaturated hydrocarbons, 48 | 43-2) 38-4 33-6 28-8) 24-0 — 
Saturated % 890 | 351-0) 312-0) 273-0 284-0) 195-0) — 
So ee ee ee 6 6-0, 6-0) 6-6 6-0 6-0 6 


1286 |1863-2.1840-4 2117-6 2294-8) -672-0 4(58 





Relative toxicity 





These figures show that whilst an addition of 50 per cent. of 
water gas to oil gas trebles the proportion of carbon monoxide, 
the toxicity of the mixture is only a little more than doubled ; 
and that whereas simple blue water gas contains five times 
as much carbon monoxide as simple oil gas, it is only about 
three times as poisonous. 

There is another point in favour of water gas which is worth 
attention. It is now admitted that pure carbon dioxide is a 
relatively harmless substance to inspire if reasonably diluted ; 
the carbon dioxide of daily life being objectionable because it 
is accompanied by the ill-defined odoriferous exhalations of 
human beings, or by the combustion products of sulphur in a 
gaseous fuel. Nevertheless, if only regarded as an index of 
the accumulation of sulphur acids in a room, large amounts 
of carbon dioxide are undesirable, while the gas itself is 
pernicious as occupying the space that might be filled with 
an equal volume of oxygen. Now, on combustion, carbon 
monoxide and methane each yield an amount of carbon 
dioxide equal in volume to themselves, but the other hydro- 
carbons produce a larger proportionate quantity. The effect 
of burning 100 volumes of the gases mentioned above, neglect- 
ing the water vapour, and considering only the carbon dioxide, 
is therefore— 

TaBLE IIT. 





Oil gas containing — per cent. 2 
= of water gas Pure 


gas. |i9pe 20pc |30p.c.}40pc |50pe| 5 
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Carbon monoxide 8 | 11-2 14-4/ 17-6 | 20-8 24:0 40 
Carbon dioxide .. .. .. 1 1-4, 1-8] 2-2] 2-6, 3-0 5 
Unsaturated hydrocarbons) 12 | 10-8 9-6| 8-4/) 7-2, 60 — 
Saturated - 32 | 35-0 81-2 | 27-3)| 23-4 195 — 
Total COz produced .. ..| 60 | 58-4 | 57-0 | 55-5 | 54-0 52-5 | 45 


Thus, it appears that an addition of 5 per cent. of water 
gas to oil gas reduces the amount of carbon dioxide formed on 
combustion by 12°5 per cent. The figures quoted apply only 
to blue or non-carburetted water gas. 








THE INSTITUTION OF CIVIL ENGINEERS. 


MEETING OF STUDENTS. 

A MEETING of students of the Institution of Civil Engineers was 
held at the Institution on Friday evening, February 27th, Mr. S. 
W. Barnaby, M. Inst. C.E., in the chair, when a paper on ‘‘The 
Relative Advantages of Single Screws, Twin Screws, and Triple 
Screws for Marine Propulsion,” was read by Mr. E. Falk, Stud. 
Inst. C.E. : i . 

The reading of the paper was followed by a discussion in which 
Messrs. W. H. Shortt, H. W. Nicholson, J. Holliday, P. Engle- 
heart, B.A., J. D. Griffin, H. Basta, A. W. Steed, H. Etheridge, 
J. W. M. Topley, and E, E. Mann, B.Sc., Studs. Inst. C.E., took 


speed is reached, ring forms such as those shown will be | 


created, and as the partners of any pair tend to repel | a 1 : 
each other, such rings of electric strain will be pushed off | Joules, and F = energy in foot-pounds, remarking that 
into space. How such loops of strain were set up by an | although an aerial 100ft. long had an energy storage of 


aérial was the next consideration. The following diagram | Only ; of a foot-pound, its effect could be experienced 


tage, S = spark length in millimetres, E = energy in | part. 








INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
STuDENTS.—The sixth general meeting of the current session of 
this association was held in the Institution rooms, 207, Bath- 
street, Glasgow, on Monday evening, March 2nd, 1903, the 

| President, Mr. C. C. Lindsay, M. Inst. C.E., in the chair, when 
Mr. Allan Arthur, Stud. Inst. C.E., Assoc. Inst. E.E., read a paper 
on “ Electric Driving of Machinery.” The author spoke of the 
r . . necessity of carefully considering on its own merits each case 
WHEN discussing the value of water gas as a fuel, or the | where the employment of electrical driviag was proposed, and indi- 
merits of mixtures containing water gas as artificial illumi-| cated some of the chief points for consideration. One of the 








WATER GAS AS A POISON. 


was used to elucidate the matter: Here we have a/| three miles away. 
H | ‘a nants, from the aspects of hygiene or safety, it is a very | strongest points in electrical transmission was the ease with which 
I, a 3. | common practice to consider the carbon monoxide of the | the speed could be regulated, a variation of 4 to 1 being obtain- 
| water gas as the sole poisonous ingredient, and therefore to | able by the use of proper switches and resistances, Electrical 
| assume that the degree of toxicity possessed by any gaseous pour in one — = —_— by acre em pe: a 
vert; ae F | fue ini a F i i in | rapidly coming into use. S 1 
vertical wire into which electrons are pumped by the | Sul ccasrenins gaet Eger shoals, sam, Seamer egeeking, in voltages were next discussed, and a supply of about 250 volts wes 
inducti : . direct proportion with the amount of water gas present—the Th a eieilte’ 
on coil. At one end is a spark gap. At the | ar -, | Stated to be the most generally useful. e special conditions 
inst : eres 5 or 8 per cent. of carbon monoxide in true coal gas and oil f al ti d continuous current motors 
stant that the capacity of the aérial-is reached the | f geetbees pce A ; 3 ~ | favourable to the use of alternating and continu ; 
segtalas t the ai pacity oO | gas being insignificant in comparison with the 40 per cent. in respectively were then considered, and some remarks upon main- 
“ lik a of the air gap gives way, electrons rush out | simple water gas. The assumption, however, is not altogether tenance, depreciation, &c., were made inconclusion. An interest- 
Pre from school,” and then rush back again until | correct ; because if the hydrogen, nitrogen, and carbon dioxide | ing discussion followed, and, on the motion of the chairman, a very 
the doors are closed, The effect is illustrated by the | in these gaseous mixtures are merely diluents or irrespirable | hearty vote of thanks was awarded to Mr. Arthur. 
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ARGENTINE CRUISER MORENO. 


THE Moreno and Rividavia, that were, it was reported last 
week, purchased for the British Navy—a report since contra- 
dicted officially—are the latest specimens of the well-known 
Garibaldi type. Though some of these ships have been built in 
other Italian yards, they are generally known to the naval world 
as ‘‘ Ansaldo cruisers,’’ embodying as they do a distinct type 
of vessel. The first was the Garibaldi I. She and three 
others, virtually sisters, are in the Argentine navy. The ill- 
starred Cristobal Colon of Spain was another. Yet another 
was the famous Pedro d’Aragon, whose existence never got 
beyond the Naval Annual stage, and intentions in Spanish 
naval bosoms. Then came the two Carlo Albertas of Italy, 
variations of the type, which were presently followed by three 
improved Garibaldis and the two of the Morenotype. All told, 
therefore, no less than a dozen ships of the type have been 
constructed—a type record broken only by our twoscore 
Apollos. 

The essentials of the Garibaldi type are to be summed up 
in very few words. They are :—(1) Small dimensions-—under 
8000 tons ; (2) moderate cruiser speed—20 knots ; (3) almost 
complete mail of shell-proof armour; (4) very heavy—rela- 
tively—armament; (5) considerable handiness. That these 
qualifications ‘‘ supplied a want ’’ is obvious from the multi- 
plication that has ensued. 

Compared with other vessels of the size, they stand thus :— 











Speed Bayan Desaix Garibaldi 
Coal -- Bayan wa Desaix Garibaldi 
Handiness Garibaldi .. Desaix Bayan 


In all that has to do with fighting, the Italian design is an 
easy first. 


=Main 
S «2 = Lower 
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Moreno 
Rividavia 
DF 






The armour system is first a complete 6in. to 4in. belt 
reinforced by an inclined armour deck 2in. thick. This is 





armoured armoured 


Two above, armoured | unarmoured 


ee ee . Moreno, Ferrucio, &c.| Garibaldi I. Bayan Desaix C. Alberto 
Date of launch . 1908 | 1895 1900 1901 1895 
Nation.. vs Argentine and Argentine Russian French Italian 
Italian 
Displacement - 7400 | 6840 7800 77 6500 
Length (overall) ’ 344ft. | 328ft. 443ft. 426}ft. 325ft. 
RP a 2 ae 50ft. | 594 ft. 559ft. 58hft. 59ft. 
Wraught® G5 ink “wa be Ne 26ft. | 25ft. 22ft. (mean) 244ft. (mean) 24ft. 
Guns si , One 10in. Two 10in. Two 8in. Eight 6-4in. Twelve 6in. 
Two Sin. Ten 6in. Eight 6in. Four 4in. Six 4-7in. 
Fourteen éin. Six 4-7in. Twenty 8in. Ten 8-pdrs. Ten 6 pdrs. 
| Two 3in. | ‘Ten 6-pdrs. Seven 3-pdrs. Six 1-pdrs. Ten 1-pdrs. 
| Ten 6-pdrs. | Ten 1-pdrs. 
Eight 1-pdrs. | ‘Two Maxims 
Armour, belt .. 6in.—4in. | 6in.—4in. | 8in.—4in. 4in.—2in. | 6in.—4}in. 
» battery < 6in. | 6in. 3in, and 7in. 4in. 6in. 
Indicated horse-power .. oe 13,500 | 13,000 17,000 17,100 13,000 
ere ° 20 knots } 20 knots | 21 knots. 21 knots | 19 knots 
Coal (normal) et oe ae ost 650 400 750 880 | 600 
» (maximum) .. .. .. ..| 1200 } 1000 1100 1 1000 
Torpedo tubes ... .; .. .. ..| Four above water, | Four above water, Two submerged Two above water, Four submerged 





_ Now it is here obvious that the French and Russian type, 
In order to secure an extra knot or so and a little more coal, 
make enormous sacrifices of guns and armour. Provided 
nothing breaks down, they can run from the Italian type, but 
if there is any fighting to be done they are nowhere in com- 
petition with it. And since it is useless to catch a ship only 
to be beaten by it, it seems to be irresistibly obvious that the 
Italian design indicates a better grasp of the real necessity of 





defence than a lack of these things, with ability to run away 
as a substitute. Speed to catch an enemy may be a valuable 
asset—speed to flee from him is of little value, for it is 
simpler to stay in harbour. 

__ The Italian fighting advantage is made the more obvious 
if we tabulate the order of qualities :— 


Garibaldi .. Bayan 
Garibaldi .. Desaix 


Desaix 
Bayan 


Gun power .. 
Armour .. 


One ditto, unarmoured | 





| surmounted amidships by a two-storey redoubt, the upper 
stage of which contains ten of the 6in. guns. The battery 
holding these is also divided by a 2$in. armour cross, making 
four casemates, the first two holding three guns each, and the | 
after two a couple of guns each. . Turrets protect the big 
guns, and thereis a6in. conning tower. The remaining four 


| Gin. are unprotected save by shields. This partial protection 
| to guns is common enough, as witness a few examples :-— 
war, and that guns and armour to fight with are a better | 


6 ty > . Protected. | Unpretected. 

We ar ee eee, Ber. ce 10 4 

39) {ve oe Alberto «2. te foe : ee 4(and 4°7's) 
DEia: tar eee.” So. os! oe, a0 lee a 

i ee DR. oe yes “ee cs eS 

12 Bogatyr.. ss « «= § 

16 Gromovoi cane 4 

10 St.George .. ..... 4 6 

13 Crescent Le, Gees, 8 

14 Essex af 14 0 








hel ndgiqger 


We have added the Essex to this list, as, though consider- 
ably heavier than the Moreno, she carries the same number 
of 6in. guns. She lacks, however, the one 10in. and two 8in.; 
shé lacks, too, the Gin. armour. She has more speed, about 
three knots at the outside—all that she can show for her 
2000 tons odd extra displacement. We understand that the 
official verdict is to the effect that the Moreno and Rividavia 
are unfit for the British fleet. Certainly they lack the County 
class ability to run away, but there is little question that, 
given equal crews, the Moreno would blow the Essex out of 
the water. This aspect of the case is the one that most 
appeals to naval officers, however otherwise official verdict 
may run. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 





SUPERHEATING. 

Sir,—The article which appeared in your last issue giving results 
of the test of the Van den Kerchove engine with superheated 
steam is particularly interesting as showing what excellent results 
can be obtained by introdueing the whole of the superheated 
steam into the high-pressure cylinder instead of usirg a re-heater. 

From the description which is given in your paper at all events, 
this would appear to be the method adopted. 

To make the results still more valuable, and to enable them to 
be compared with the figures which have lately appeared in your 
columns respecting the tests of the Schmidt engine made by Messrs, 
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AMOUNT OF SUPERHEAT IN DEGREES. 


Easton for the British Xylonite Works at Manningtree, it would 
be interesting to know what was the coal consumption in the 
superheater in the Van den Kerchove tests, so that one could 
estimate approximately what is the heat efficiency of the super- 


| heater itself. 


One very interesting point is brought out in this Van den 
Kerehove test, which was not generally assumed to be correct, viz., 
that the increased economy due to superheat appears to be constant 
through the range of temperature shown by the tests. . 

One of the diagrams you publish shows this, but as the scale is 
extremely small, I enclose a copy of a diagram prepared from the 
figures published, from which it will be noted that with the 
exception of the figure given for the steam consumption at 83 deg. 
Cent. superheat—test No. 14—the gain in economy is almost 
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exactly regular through the whole range of the tests, No, 12 to 
No. 1 


In preparing this diagram, I have assumed that the steam 
pressure was practically constant throughout the trials, although in 
the article no mention is made of the steam pressure. 

I have taken the test in column 3 as being the best test with 
saturated steam which could be used as a basis for comparison 
with the superheated steam tests from 12 to 16 inclusive, as this 
test is made at approximately the same horse-power as the latter 
tests. 

The temperature of steam in test No. 3 is given as 180-3 deg. 
Cent., and deducting this from the temperature given in tests 12 
to 16, the gradual rise in superheat in these latter tests is more 
readily appreciated, and I have used this superheat as the basis 
for the curve, the superheat being expressed both in Centigrade 
and Fahrenheit units. 

The steam consumption per indicated horse-power hour is also 
shown on the curve both in kilos. and in lbs. 

I should be glad “o know if any other of your readers have 
not’ced that tests with a gradual rise of superheat show a regular 
gain in economy, such as appears to be the case from this test, 
where the total gain with 310 deg. Fah. superheat is equivalent to 
37-8 per cent., or 12-25 per cent. per 100 deg. Fah. superheat. 

Ipswich, February 23rd. HIGH SPEED. 


Sir,—Permit me to point out, in reply toa letter which appeared 
over the signature of F. A. Willcox in your issue of the 27th inst., 
that the comparison of the efficiencies of the Easton and the Davy 
engines were taken on actual tests, and not on wkat the results of 
tests might have been had the conditions been the same as obtained 
in another plant in Germany. 

Mr. Willcox, in comparing the heat units required by the two 
engines, also carefully omits to take into consideration the effici- 
ency of the superheater, not even the 80 per cent.—obtained in 
Germany—which alone would alter the figures considerably in 
favour of the Davy engine. 

In comparing the coal consumption, Mr. Willcox avoids taking 
the mechanical efficiency of the engines into consideration ; when 
this is done the coal consumption of the Davy engine is consider- 
ably less instead of very slightly more than the Easton engine. 

Considering the enormous number of high-speed engines which 
are being put down in all parts of this country, and which require 
between 25 1b. and 36 lb. of steam per kilowatt-hour, when engines 
consuming 14 1b, to 18 lb. may be obtained, it is obvious that mere 
economy of steam or fuel is considered to be quite a secondary 
consideration by our electrical engineers. ENGINEER. 

February 27th. 


Sir,—In my letter in number of February 27th, 1903, line 11, 
column 3, page 222, 30-5 per cent. should be 39-5 per cent. 
F, A. WILLCOX,. 
18, Holmlands Park, Sunderland, March 2nd. 


GEOMETRICAL PROBLEM. 


Sm,—I am aware there are very many modes of proving, 
geometrically, that the contents of a pyramid are one-third of the 
contents of the containing prism, but I have not come across the 
particular proof which I now send you. It may not be original, but 
certainly it is original with me. 

Let ABC DX, Fig. 1, be a pyramid on the square base A BCD, 
and let ABC DEF G H be the prism that would containit. Divide 
the pyramid in the middle of its height by a plane « bcd, parallel 
with its base. Then the pyramid «bcd X, having a base «bc d, 
one-balf the lineal dimension of that of A BC D, and being one-half in 
height, will equal 4 x 4 x 4 = of the contents of the whole 
pyramid. After removing the top pyramid there is left the 
frustum, of which A B C D represents its base, and a /) cd 
represents the top. From this frustum it will be possible to 
separate out the four quarter pyramids 1, 2, 3, 4, and as each of 
these is a quarter of the length of the base, and is of a height equal 
to half the pyramid, these, when put together, will obviously con- 
stitute a pyramid of half the height of the main pyramid and of 
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Fig. 1 


half the lineal dimensions of its base, being, in fact, a repetition 
of the previously mentioned pyramid a/ cd X. Thissmall pyramid, 
made up of the four pieces 1, 2, 3, 4, is therefore again one-eighth 
of the whole pyramid, and when added to the top pyramid before 
mentioned, amounts to a quarter the whole pyramid ; but that 
which forms a quarter of a whole must form the third of the 
remainder after the quarter is taken away. Now, that remainder 
will be a solid, such as shown in Fig. 2, and is seen to consist of a 
central cube of half the height, half the width, and half the length 
of the containing prism, and of four wedge-shaped pieces 5, 6, 7, 8, 
the large ends of each being half the length of the base by a quarter 
of that length. 

If, now, as shown in Fig. 3, the wedge-shaped piece 6 be inverted 
and be placed upon 5, and the wedge-shaped piece 8 be inverted 
and placed upon 7, there will be produced a solid, the length of 
which will be that of the base of the prism, the height one-half, and 
the width one-half, and will therefore have a contents of a quarter 
of the prism. Now, a quarter equals ,*;. It has ‘already been 
shown that the two smal! pyramids together are one-third of the 
remainder of the pyramid, 4 of ;°; = ;';, making ;4, therefore the 
contents of the pyramid are ;4; = 4 of the prism—Q.E.D. 

I have divided the pyramid, in the foregoing example, into two 
equal portions in height, because it is the most simple and obvious 
way of arriving at the result, but any other fractions may be used. 
For exmaple, suppose the plane a / c d instead of being placed at the 
4 height of the pyramid, had been placed at # from the base and 


} from the top, then the contents of the small pyramid above 
this plane would be } equal 4 of the whole pyramid, and the 
four-corner quarter pyramids 1, 2, 3, 4, aggregated, being of three 
times the lineal dimensions of the top pyramid, would have a 
contents of 33 = 27 times that of the top pyramid = jj, which, 


De 


Fig. 2 Fig. 3 

added to the 4, the contents of the top pyramid, would make 
st = yy of the whole pyramid, but ,); of the whole pyramid must 
= f of that which remains. Now, taking the central block and 
inverting the wedge-shaped pieces as before, it will be found that 
that which remains is equal in length to the widtb of the prism, in 
height is ? of the prism, and in thickness is } of the prism. 

Its contents, therefore, arel x ? x } = 4%, but the top pyramid 
and the Sher pon —_— up of the four corners, it will be remembered, 
were { of this remainder, ;'; x | = 744 and ,',; = 134, together ,*5;. 
But {2 ist-QED. vt 1s = Tax tog’ its 

Having thus proved that a square-based pyramid is one-third of 
the containing prism, I claim to have proved that, no matter what 
the shape of the base, any solid whereof the sides have a regular 
inclination from the base to the apex, so that the successive areas 
of the planes cuttitg the solid lel with its base, and at regular 
intervals from the apex to the will have areas equal to the 
square of their distances from the apex, must be 4 of the prism 
that would contain the figure. 

Some of my friends, to whom I have shown this mode of 
—_ at the contents, do not agree that I have proved it for all 

igures. 

If you think it worth while, and you will allow me to do so ona 
future occasion, I can show the foregoing mode of calculation in 
relation to a circular base, ‘.¢., I can prove the contents of a cone 
in relation to those of the containing cylinder. 

FREDERICK BRAMWELL. 

P.S—I doubt if, under the régime of obligatory decimals, I 
should ever have hit upon this mode of arriving at the relative 
contents of the pyramid and its containi rism.—F, B, 

5, Great George-street, Westminster, SW, 

February 25th. 


WATER-TUBE BOILERS. 


Str,—Many articles have appeared in the pages of THE ENGINEER, 
and many letters in your correspondence pages, on water-tube 
boilers, for and against their merits as useful steam generators. 
It is a question yet to be decided whether the boilers are in fault 
as boilers, or whether the makers claim too much forthem. Ex- 
perience with water-tube boilers on land seems to point to the 
fact that, when worked in the same manner as Lancashire boilers, 
that they are as economical and safer than any other type, and that 
they can be manufactured to produce dry steam. The reason why 
water-tube boilers fail is that they are made to evaporate large 
quantities of water without due regard to what the material will 
stand, and it is found that water tube boilers working at pressures 
from 1001b. to 1501b. per square inch, and evaporate 101b. of 
water per pound of coal, are in many respects better generators 
than any other types, Steam users are very much to blame for 
the failure of water-tube boilers. Before a steam user buys a 
water-tube boiler the first thing he wants to know is, what will it 
evaporate per pound of coal. The larger the amount the better 
he will be pleased. He will also require to know what are its 
abilities to keepin repair, and also to produce dry steam. The 
os the amount evaporated the greater the expense of repairs, 
and the more it will prime. Asa comparison, given two boilers, 
one working at 200lb. per square inch, and evaporating, say, 
131b. of water per pound of coal; the other working at 150 lb. 
per square inch, and evaporating 101b. of water per pound of 
coal ; the latter will produce drier steam, and be as economical 
as the former. The water in the former is not all evaporated, it is 
blown into the steam pipes. An instance of a water-tube boiler 
holding its own against other types came under my notice a short 
time since. It was a boiler which has been continually at work for 
the last six years, and has replaced three other boilers—one 
Scotch, one Lancashire, and one locomotive type—and I am given 
to understand the cost of repairs is nil. The boiler has nothing 
peculiar to others of the same type; the upper drum is divided 
into several chambers with perforated plates, and is filled with 
half water and balf steam. Tests were made to make it prime, 
and it was found impossible. The percentage of moisture present 
in the steam does not exceed 0-5 per cent., which is highly satis- 
factory. The following is a report of a test made on this boiler by 
Mr. Michael Longridge :— 

Seepemenee . outside air . 
Temperature 0: 28 leaving t 
Somputabure of food os 7 7? we 
Average steam pressure by gauge .. 
Feed-water perhour .. .. .. .. .. 
Water evaporated per square foot of 
heating surface per hour .. 
Fuel burned perhour.. .. .. 
Combustible burned perhour.. .. .. 
Calorific value of 1 lb. of dry coal .. .. 
Weight of fuel fired per square fcot of 
fire-grate perhour.. .. .. .. .«. 
Water evaporated per pound of fuel 
under actual conditions .. .. .. 
Equivalent evaporation from and at 
| ears ae ee 
Water evaporated per pound of carbon 
value of coal from and at 212 deg. 


36 deg. Fah. 

623 deg. Fah. 

143 deg. Fah. 

101 ]b. per square inch 
12,200 Ib. 


e» 2-801b. 
oo. oe Ee 
1409 Ib. 
12,012 thermal units Fah. 


26-6 1b. 


poiler flue 


6-95 


7-73 


Seige? 10-4 
Efficiency of boiler ++ «2 «+ 68-3 per cent. 
It will be seen the principal source of loss was in the escaping 
gases. The percentage of moisture—0-5 per cent., stated above— 
might have been expected as the results of radiation from the 
steam drums and steam pipes. J.P. 


RAILWAY MOTOR CARS. 


Sir,—The fact that the railway companies are beginning to take 
up the question of motor cars for their own use is likely to have a 
beneficial effect on those vehicles. It has hitherto been the prac- 
tice of motor car manufacturers to ignore railway practice entirely, 
with somewhat unsatisfactory results. For instance, while they 
have succeeded in building racing machines capable of making 
sensational records in the matter of speed, they can hardly be 
said to have been equally successful in providing for the economical 
conveyance of goods and passengers from one place to another. 
It is here that railway experience ought to tell. Wesmile at the 
little locomotives and four-wheeled ‘‘ boxes” of the first half of 





bogie carriages of the present day, and wonder at the stray 

conservatism of railway pioneers in sticking so closely to ifs 
general outlines of the stage-coach in the new conditions Presented 
tothem. Equally strange, perhaps, will our short four-wheeled 
steam cars appear a generation hence, and our children will 
wonder how, with so little capacity for cargo, we expected them to 
prove economical and profitable. We cannot have bogies, op 
coupled wheels on common roads, it is true ; but there is nothin 

except custom to prevent us from lengthening our cars and adding 
a pair of trailing wheels to relieve the ‘‘drivers.” This should a 
any rate be more economical than providing a separate four. 
wheeled wagon to be drawn by the motor vebicle, both in the 
saving of a pair of wheels and in the utilisation of the whole load 
for adhesion. HEXAPop, 

February 28th. 

FOREIGN VU. ENGLISH GOODS, 

Str,—We have been very much interested in reading a |ct' er by 
Mr. J. A. Longden, of the Stanton Ironworks Company, in your 
issue of the 20th ult., in which he complains bitterly that’ the 
Southampton Corporation have seen fit to place an order with g 
continental firm for pipes at a somewhat lower price than his com. 
pany’s tender. 

We certainly agree with his remarks, and, as manufacturers, we 
sympathise with him in the matter, and consider that it is most 
unfair that these orders should be placed abroad, where the firms 
who supply the material evade all questions as to rate of wages 
hours, and other limitations and restrictions, such as are insisted 
upon in this country. 

On the other hand, we would remind Mr. Longden that his firm 
are not above placing their orders for such things as pumping 
machinery, and other plant of a like nature, with American and 
other foreign firms, and it appears to us that the time is ripe for 
all manufacturers and users of machinery and manufactured goods 
in this country seriously to think over the wisdom of the present 
methods of trading, and it would be to advantage all round that 
there should be more reciprocation in this way, with a view to keep. 
ing the orders for all such machinery, thus retaining the money as 
well as the goods in our own country, 

Engineering concerns, at the present time, with the exception 
perhaps of a few in the electrical line, are anything but busy, 
whilst the foreigners are dumping down large quantities of surplus 
manufactures, mostly of an inferior description, at corresponding 
prices. ** Parr PLAY ALL Rowunp,” 

March 2nd. 


THE FORCE OF THE WIND. 


Sir,—I! should be glad if any of your readers could kindly 
afford information through your columns on the “force of the 
wind ” from actual instrumental observations during the late gales, 
as it would doubtless be of interest to those engineers engaged in 
the design of tall structures, such as chimney shafts, bridges, &c, 
Several high velocities—varying from 50 up to 105 miles per hour 
—have been stated in the daily newspapers, but it is not clear as 
to whether these are simply approximations to the truth or 
whether they are based on actual measurement. 

Records of wind pressures per square foot experienced in 
different parts of this country form important data for engineers 
in many departments of their practice, and those pressures 
attained during the past few weeks would, I believe, add further 
valuable information to this subject, and cannot fail to interest 
those of us engaged on the erection of structures, the stability of 
which depends largely on the influence of wind pressure. 

W. H. MAXweELt, 
Borough and Waterworks Engincer, 

Tunbridge Wells, March 3rd. 

[It is stated that a pressure of 36 lb, per square foot was 
registered at Greenwich on the night of the 26th ult.—-Ed, Tue E,| 


MESSRS. STRICKLANDS STEEP-PITCH SCREW. 

Str,—If I understand Messrs. Stricklands’ letter, the work they 
had to do is an every-day job in three works in this district. [am 
not quite certain, however, that I understand it, that is, J am not 
certain as to the shape of the screw thread. This seems to be a 
plain square thread, and if so, there is little difficulty in cuttiog it. 
It is a standard job for a universal milling machine, such as is made 
by any of half a score of firms—Brown and Sharpe, Muir, Smith 
and Coventry, Ludon Bros., Alfred Herbert, of Coventry, &c. &e, 
If, as is probable, the exact shape of the thread was not material 
so long as it fitted the nut, the job could have been obtained from 
probably any of these firms, or from the Tuckingmill Foundry Vom- 
pany, Stephens and Co., or Holman Bros., all of this town, who 
make this class of spiral daily for the twist bars of their percussion 
rock drills, 

The nut in rock drill work is always cast round the bar, which is 
previously black-leaded and heated. The result is a very good fit 
and a hard surface, which wears well. If it was for any reason 
absolutely necessary to have the nut cut, and not cast round the 
screw, some such arrangement as that adopted by Messrs. Strick- 
land would be necessary, but I should have thought that for the 
internal screw it would have been easier to have used a slotting 
machine with a revolving table. It may interest your readers to 
know that bronze nuts can be successfully cast round much finer 
pitch screws than this. I have lately had the steering gear feed 
nut of a motor car successfully cast round a }in. pitch double thread 
—lin. lead—steel screw, and the result seems to be a perfect fit. 
Of course, a little hammering is necessary to get the nut off. 
Phosphor bronze seems to answer well for the work. 

Camborne, February 28th. J.S. V. Bickrorv. 


DISCOLOURED RAIN, 


Sir,—A great deal has been written lately about a fall of 
discoloured rain, and all sorts of explanations have been given, 
such as that the dust bas come from volcanoes or from the 
Sahara or from the seashore or the streets. None of these 
explanations is convincing. ’ 

P believe that the dust is meteoric, the dust of space, which 
Tyndall found on the snow on the top of Mont Blanc. Just as 
the Leonids form groups, so is it possible that cosmical dust of 
space may form clouds, if I may use the words, and that the 
earth has passed through one of these clouds, This is the more 
likely because light phenomena have been frequent of late, such 
as a miscalled display of the zodiacal light and one of Aurora 
reported a few days ago in the daily papers. ASTER. 

March 4th. 

[We have seen it stated that upon analysis some. of the ‘dust’ 
was found to contain a considerable proportion of organic matter. 
—-ED. THE E.] 








YORKSHIRE COLLEGE ENGINEERING Society, LEEDS. — Un 
Monday, February 23rd, Mr. A. Vennel Coster, of Messrs. 
Crossley Brothers, Manchester, read a paper before this society 
on the ‘‘ Modern Development of the Gas Engine.” The lecturer 
confined his remarks chiefly to large gas engines of 500 brake 
horse-power and upwards, and alluded to the possibility of attain- 
ing 10,000 brake horse-power. 

ENGINE Room ARTIFICERS.—The Secretary of the Admiralty 
announces that in future candidates holding a Board of Trade 
certificate as first or second-class engineer, who present themselves 
for entry as acting engine-room artificer fourth class in the Royal 
Navy, and who can produce properly attested certificate of 
character and ability from the works in which they learnt their 
trade, and from the officers of the ships in which they have 
served, will be entered in the Royal Navy without further 
professional examination if their certificates are found to be satis- 





last century in comparison with the multi-wheeled engines and |! 


factory. 
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INDICATING HIGH-SPEED STEAM ENGINES.* 
By A. MarsHaty Arter, A.M.I.C.E, 


Tue first part of this paper is devoted to descriptions of several 
indicators. In discussing the Watt indicator the following passage 
occurs. In the course of a conversation the author had with an engi- 
jeer who had spenta considerable time in Russia, He said, ‘‘ that 
about thirty years ago he was at the waterworks that supply water to 
the Suharel Tower, near Moscow, and there he saw an old beam 
engine made by Boulton and Watt, and}as it appeared to be of 
rather ancient design and interested him, he examined it and 


found near the end of the beam what proved to be a movable | 


cover, placed and made in such a way that its presence would not 
readily be perceived, unless the beam were to be carefully examined ; 
after a little trouble this cover was removed, and in the recess that 
it concealed was found an indicator similar to the one just 
described.” ‘Tbe engine had been working continuously since the 
ear 1829, and the care with which this indicator was concealed 
shows that it must have been one of the very earliest sent abroad, 
and is charac‘eristic of these earliest secretive methods, 

The paper then turns to the use of indicators, and runsas follows:— 


It was found advisable, when indicating the new engines of torpedo | 


boat destroyers, to increase the piston clearance, and also to vary 
it according to the "cyliader ; the’ indicators‘ were accordingly 
numbered, in order that they might be en’ distinguishable and 
used for the same cylinders—high, mean, or low-pressure. 

Darke instruments were mostly used, and their pistons were eased 
to the following diameters :— 

Piston of indicator for high-pressure cylinder to 0-795in. 
diameter; piston of indicator for mean pressure to 0-696in. 
diameter ; piston of indicator for low-pressure to 0-797in. diameter ; 
their original diameters being 0-798in., the high-pressure having 
the most clearance, as it had the greatest tendency to stick 
owing to the presence of grit. These clearances are not absolutely 
necessary when the engines have been in use for some time, but 
Professor Jacobas, after carrying out some exper:ments in America 
to compare the mean effective;/pressures of simultaneous cards | 
from different indicators, says.that: ‘‘A leaky piston is much | 
more reliable than one that is too tight a fit ; a piston which will not | 
fall through the cylinder by its own weight may be too tight and | 
produce errors due to friction.” Often when the engines were 
quite new the above clearances did not suffice, burnt oil and 
Perkins metal sometimes finding their way into the indicator in 
sach quantities that a diagram from one end of the cylinder only 
could be obtained, and often none at all. 

In cases such as this_it was found ‘necessary to resort_to a special 
indicator piston, the one shown in the sketch being applicable to 
Darke instruments ; the length of the clearance in piston ‘‘ A” 
being made greater than the total travel, so that the grit could 
lodge there while the card was being taken. The small surface 
also of this piston in contact with the cylinder, compared with the 


| 
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ordinary one, offered less area for the grit to work upon, thus 
reduces the friction, also greater facility for the steam to rush by, 
and so keep it clean. When these pistons are used it is advisable 
to drill two more holes in the top of the cylinder similar to the one 
already there to reduce the back pressure that might otherwise be 
considerable, This piston was not found necessary for the low- 
pressure cylinders, as low-pressure cards can always be obtained if 
the indicators are well blown through and cleaned. It was also 
found advisable with new engines to unscrew the cylinder cover, 
removing with it the piston and parallel motion, &c., and to blow 
the indicator well through from each end of the cylinder before 
taking each card. Specially substantial milling being provided on 
the edge of the cover to facilitate this was specified for when the 
indicators were ordered. No lubricant was used, the clearance 
round the piston allowing sufficient steam to blow past, keep it 
clean, and form the necessary film. 

Springs are generally supplied in multiples of eight and ten, the 
multiples of eight being made to enable an ordinary rule to be 
used. The Crosby and Tabor indicators are both supplied with 
double helical springs ; the lower end of the spring of the former 
has threaded upon and fixed to it a spherical steel bead by means 
of which the spring is fixed to the piston, and upon which all the 
piston pressure comes. This acting at the centre of the piston does 
not produce any bending moment and unnecessary friction between 
the side of the piston and cylinder such as an ordinary single helical 
Spring, fixed in the usual way, tends to do, the foot of the spring, 
Which has the maximum motion, being thus very much lighter 
than is the case with the ordinary design. It is necessary when 
Springs are in constant use to test them at frequent intervals, 
either by comparison when under steam with a standard pressure 
gauge or by the deadweight principle, in which steam is used only 
to heat up the indicator before the weights are applied. Pro- 
fessor Carpenter has found that if springs are cold there is a mean 
error of above 3-6 per cent., and Mr. Brightmore 24 to 3 per cent , 
i.e, if they have been adjusted hot, these errors are proportional 
to the pressures, and cons uently the correction is a percentage 
to be added to or subtracted from the mean pressure found on the 
card, Most springs are adjusted at a temperature of 212 deg. 
Fah., some a little igher. Pistesner Peabody, of United States, 
has found that whatever the steam pressure, providing the piston 
does not leak, that the temperature of the spring is nearly that 
due to the steam pressure, but that with a leaky piston, the spring 
being surrounded y steam at nearly atmospheric pressure, that the 
temperature of spring is. approximately 212 deg. Fah. These 
results were obtained by removing the piston-rod and inserting in 
its place a small thermometer, screwing the piston on to the spring 
and the spring into the cover as usual, hence the effect of steam 
leaking past the piston is to cool the spring and to keep it at the 
Rn Paper read before a meeting of students of the Institution of Civil 
yneincers on February 28th, 1902, and before the Civil and Mechanical 
“ngincers’ Society on Thursday, January Sth, 1903, 


temperature at which it was adjusted, besides allowing a freer 
| action. 
| The strength of an indicator spring depends on: (1) The 
maximum pressure in the cylinder. (2) The revolutions of the 
| engine, 
| to be indicated. 
| instrument, 
The first condition requires the spring to be of sufficient stiffaess 

to limit the height of the diagram. The revolutions and number 
| of expansions govern the height of the diagram by keeping the 
| average vertical speed at which the pencil travels within certain 
| limits found by experience. The weight of the moving parts varies 
| with different instruments, those having the lightest being able to 
give the biggest cards, 

The makers of the Thompson indicator give a list of springs that 


(4) The weight of the moving parts of the 


(3) The number of expansions of the steam in the cylinder | 


6000 indicated horse-power, according to class—27 or 30-knotters— 
| and represent the faulty ones preserved for reference. 


Notes ON Derective DIAGRAMS. 


The oscillations in card No. 1, next page, are in a great measure due 
| to the whole indicator vibrating, the atmospheric line showing this 
| very clearly, After the indicator pipes had leon firmly stayed good 
| cards were obtained. The admission lines of most low-pressure 
| cards at these revolutions oscillate to a certain extent, giving a 


| higher initial pressure than is actually the case, a comparatively 


| light indicator spring being used ; the sudden admission of steam 


| causes the inertia of the indicator parts to raise the pencil higher 
than it would be if the steam alone influenced it ; a reaction then 
| setting in causes it to fall below the true position, and a series of 


| vibrations result. 


| they recommend for their two sizes of instruments, from which the | 


| following formulz have been calculated for the large size, worki 


up to 400 revolutions per minute :—The scale equa's 0-37 x maxi- | 


mum pressure + 0-6, and for the small size, working up to 600 
| revolutions per minute, the scale equals0-55 x maximum pressure 
0-8 ' 


T "oO. 
The makers of the Tabor instrument take the revolutions more 
into account, and recommend the use of the following springs :— 
|  Levolivtions.—Up to 200, scale of spring equals 0-4 x maximum 
| pressure ; up to 200-400, scale of spring equals 0-5 x maximum 
| pressure ; up to 400-600, scale of spring equals 0-67 x maximum 
pressure. 
| The Crosby manufacturers say, ‘‘ That the boiler pressure 
expressed in pounds, divided by the desired height of the diagram, 
will give the spring required,” also ‘‘that the best diagram for 


measuring and interpreting is one in which the length is not more | 


Hence at these low pressures and comparatively 
high revolutions, the inertia of the indicator is beginning to make 
itself felt, as it did with the early instruments. 

No. 2 shows the result of pressing the pencil too hard and of 
having the indicator piston too good a fit, so that a little dirt, with- 


| out actually causing it to stick fast, will produce a good deal of 


friction between the piston and barrel ; the mean effective pressure 
was only 29-7 lb. instead of being nearly 45 lb., as it proved to be 
under more favourable conditions. Pencil frictionis probably propor- 


| tional to the pressure, sharpness of point, material of the pencil, 


and surface of the paper ; a smooth, fine-pointed pencil pressed 


| with just sufficient force to make an extremely fine line was found 


than twice the height, for the reason that the points of cut-off, | 


exhaust and compression are better defined than in a longer one.” 
The author has found when using Darke indicators on torpedo 
boat destroyers that for varying pressures and constant revolutions 
of 400 per minute, the best height for a diagram is given by the 
expression :— 
H — ™aximum steam pressure Ib. per square inch + 240 


44 

Also for a constant pressure of 200 Ib. per square inch, and varying 
H ax 1000 — revelations Associating these 
two formule we get an expression giving the maximum height of 
the card taking into account both the steam pressure and the 
revolutions, and as the strength of the spring must vary directly 
with the steam pressure to give a constant height of diagram, we 
get :— 


Scale = 


revo'utions, that 


maximum steam pressure lb. per square inch 
maximum steam pressure lb. per square inch + 240 

440 
Of all the errors to which indicator 
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the most satisfactory. The piston in this indicator had not been 
eased to gauge, as described, neither were the indicators blown 
through or cleaned out until they gave unmistakeable signs of 
sticking, the importance of which had not been fully realised until 
a later date. 

The third diagram was taken from some new engines with an 
indicator in which the piston clearance did not allow sufficient 
steam to leak by and carry the grit away withit, or, perhaps, even 
there was not sufficient clearance to allow it to pass between the 
piston and barrel, resulting in a spasmodic action, producing lines 
in the form of steps that should have been curves. 

No. 4 was taken with an old indicator, the joints in the parallel 
motion of which were we!l worn and allowed considerable play at 
the pencil, the effect of which was increased in the ratio of its 
travel to that of the piston, viz., four times. At the commence- 
ment of the admission lines the pencil rose higher than was war- 
ranted by the initial steam pressure. If the indicator had been in 
good working order a card similar to No. 5, in which the pencil fell 
almost as suddenly as it rose without enclosing practically any 
space, would have been the result, but the playin the joints allowed 
the piston to fall considerably before the motion was transmitted 
to the pencil ; the drum meanwhile revolving, the pencil drew a 
line- at some distance from that made when it rose, increasing 
falsely the area of the card. The difference in the admission lines 
of cards Nos. 5 and 6 shows the effect on the indicator of com- 
pression, No. 5 having practically no compression ; the steam being 
suddenly admitted, caused the pencil to rise too high ; whilst in 
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CAUSES OF ERROR IN INDICATOR CARDS 
diagrams are liable perhaps none is so often neglected as that which 
comes from the stretching and sagging of long driving cords. If 
ona base X Y, above, are plotted upwards ordinates representing the 
tension of the drum cord, produced by the spring X A being the 
initial and Y B being the final, the line A B will represent the increas- 
ing tension throughout the stroke. Similarly a line C D may be 
obtained by plotting, to thesamescale, theinertia of thedrum, which 
first acts in opposition to the cord and finally in conjunction with 
it, if the lines A Band C D are parallel ; the spring is correct for the 
particular speed at which the inertia of the drum was taken, 
the tension of the cord, and consequently its length, being constant. 
Upon the speed being increased, the line C D assumes more the 
position of the dotted line E-F; increasing the tension of the 
drum spring only transposes the 'ine A B higher up the diagram, 
such as G H, which still remains parallel to A B, and thus the 
effect of increasing the tension is only to reduce the relative—not 
the absolute—difference between the initial and final tensions of 
the cord. (See Minutes ‘‘ Proceedings” Institution of Civil En- 
gineers, vol, lxxxiii., page 74.) Hence there is only one particular 
speed of engine for each drum spring at which the tension of the 
cord is constant. A means is therefore required of varying ‘“‘ the 
rate of increase of tension” of the drum spring, 7.¢., its length, 
not its initial tension, but this is not so simple, and although fully 
recognised by the manufacturers, has not been embodied in any of 
the instruments ; there still remains, however, the alternative of 
varying the weight of the drum, increasing its weight as the revolu- 
tions are decreased, by supplying with the indicators duplicate 
drum tops of various weights, having the revolutions stamped on 
them for which they are intended to make the maximum force due 
to inertia of the complete drums constant at those revolutions, by 
this means maintaining the inclination of the line C D constant at 
pre-determined increments of revolutions. 

The Tabor Company sometimes supply separate drum springs 
for different revolutions, but more generally recommend that a 
shorter diagram should be taken as the speed is increased, viz. :— 
Revolutions x length equals 1000. 

To register correctly an indicator must satisfy two conditions :— 
(1) The vertical motion of the pencil should be exactly proportioned 
to the change of steam pressure in an engine cylinder. (2) The 
motion of the drum must exactly be in proportion to that of the 
engine piston. ‘ 

To satisfy the first condition, when the spring has teen removed 
from the piston and all other parts replaced, if the indicator is in 
working order when the thumb is pressed against the steam inlet, 
the pencil should fall freely and slowly—the speed varying with 

| the piston clearance—from the top to the bottom of its stroke, 
without any signs of sticking. 

The following cards were all taken, with the exception of a few 
at the last, on torpedo boat destroyers running at an average of 
380 revolutions per minute and indicating between 5000 and 


No. 6, there being a little compression, the pencil rose more 
gradually, and a truer card was obtained. 

No. 7 is a good demonstration of the use of too light a spring for 
these revolutions ; upon a stiffer one being used the projections at 
both ends of each diagram disappeared. The initial pressure was 
180 Ib. per square inch ; revolutions, 400 per minute ; and spring 
used was ;}, ; according to the formula it should have been the 
nearest one obtainable to ;1.. 

The diagrams on card No. 8 have travelled along the paper from 
left to right. The atmospheric line being taken first, is on the 
extreme Jeft, each successive diagram being more to the right. 
This was caused ty the string being new and untwisting 
immediately it was put in tension, increasing its length ; but as 
this cannot go on for ever the obvious remedy is to allow the 
drums to rotate, when the string is new, for a few seconds before 
taking the card, or to use either a plaited cord or one having a 
flexible wire core. 

No. 9 exhibits a similar defect to the preceding one, ina more 
aggravated form, but the cause was not the same. In this case 
the string was exceptionally wet, and the holes in the adjusting 
piece were larger than they should have been, and considerably 
countersunk, with the result that the string was actually drawn 
through them, thus gradually increasing its working length. 

No. 10 is an instance of the use of too long an indicator cord, 
allowing the drum to knock against the stops at the end of the 
stroke, the resulting rebound producing the indentation on the 
right of the diagrams. The right-hand diagram of No. 11 gives 
apparently a higher initial pressure than the other one, and no 
vacuum. 

This is the result of the piston union slacking back during the 
interval that elapsed between taking the two diagrams. The 
pencil was thus raised by an amount equal to the distance that one 
card is above the other, a little less than two turns of the screw 
would do this ; it shows the advisability of running over all parts 
liable to slack back before taking a diagram when there is the least 
vibration. The loop and abnormal shape of each diagram on the 
right-hand of No. 12 is the result of having a long driving cord 
without a guide to steady it. The adjusting piece, ring, and hook 
used should have been lighter than was the case. The inertia of 
the string and appendages produced a beat in the string, occurred 
when it was rising and nearing the end of its upward stroke, the 
drum spring being then at its least tension. When the point A of the 
lever—sketch A, above—to which the string was attached was in its 
highest position, the adjusting piece, &c., which can be represented 
by a weight “W,” being unable to rise any more, it can be 
imagined followed the path of an arc, having A as centre, 
momentarily imparting a motion to the drum in the opposite 
direction to which it was travelling, the motion being reversed by 
the string straightening itself, as indicated by the dotted lines, 
before A descended sufficiently to counteract this excess travel, 
and imparted the true motion, in the opposite direction, and thus 
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the peculiar formation was obtained. The loop was produced by a 
combination of this motion and the inertia of the indicator par's 
causing the psncil to rise too high—see cards Nos. 4 and 5—while 
the drums rotated in the opposite direction to which it should have 
travelled at that period of the stroke. 

This beat does not necessarily run in step with the engine 
revolutions, varying with the length of the string and the weight 
upon it, and thus the irregularity of the drum travel does not 
produce a similar effect in all the cards taken with the same 
indicator and under the same conditions, a good illustration of 
which is afforded by the next two cards. Messrs. Schneider and 
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Co., at their Paris Exposition, 1900, exhibit, showed a marine 
engine in which the indicator was a considerable distance from 
its lever, and to overcome these oscillations they fitted a second 
lever, pivoted to a boss on the cylinder near to the indicator, 
and connected to the reducing lever by a steel rod; by this 
means the cord to the indicator was not more than 15in. long. 
Nos. 13 and 14 were taken immediately after one another, and 
bad a lead weight attached to the driving cord in order to see 
what the effect would be of a still heavier weight than the 
usual adjusting piece; it will be noticed that the right-hand 
end of the former has the peculiar formation due to the beat 
of the string, similarly to No. 12, whilst the latter is free from 


N° 19 


Return Stroke 


broke 


a 


3 


NY 22 


distorted as well as the other, showing falsely an increased com- 
pression. 

No. 17 was taken on a trial previous to that on which No, 12 
was taken, and with a shorter driving cord than the latter had. 
The sticking at the end of the stroke was the result of grit and 
want of piston clearance. The loop was produced by a beat in the 
string coming at the opposite end of the card to any that had been 
considered up to the present, in Nos. 12 and 13 the beat occurred 
when the drum spring was at the least tension. 

No. 14 came about mid-stroke, and now we have it still later 
more nearly at the end of the stroke. This beat—the string 
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DEFECTIVE DIAGRAMS 


appendages not having been reduced in weight to the standard 
light pattern—combined with the rise of the pencil, due to the | 
inertia of the indicator parts and the sudden admission of steam, 
produced the loop, the card being elongated after the pencil had | 
risen. When the point A of the lever—sketch B—was just com- 
mencing to rise, it is possible that the heavy adjusting piece, Xc., | 
on the spring vibrated from positions 1 to 2, and then the drum | 
might either have remained momentarily stationary, or continued | 
its motion if the inertia was sufficient, as it must have been in this 
case, instead of reversing it at the instant that the lever began to | 
rise. Hence the horizontal positions of the diagram at this end of | 
the stroke are behind their true positions, the drum actually | 


N? 285. 





M.P 380 
NOTE:. Scales are only Relative 














this, but exhibits more compression, postionienty for the top-end 
card. The string can be imagined to have vibrated, and to be 
straightening itself at the commencement of the top end, card 
No. 13 increasing the motion of the drum about the middle of 
the down stroke marked I, showing apparently a later cut-off 
and a higher pressure than was actually the case at that period 
of the stroke. 


in the sharp rotation of the drum, first in the opposite direction 
t> which it should have travelled—part II.—and then back 
again—part III.—producing the above formation, as in No. 12, 


But in card No, 14 the effect of this vibration is seen later missing | 


the extreme right of the top end card, the string first straighten- 
ing itself and commencing to vibrate outwards near the end of the 


return stroke, retarding the rotation of the drum for part I., and | 
correspondingly increasing it for part II., thus registering a much | 


earlier apparent compression and producing a thinner card, show- 
ing a lower mean effective pressure than was actually the case. 
The mean effective pressure for No. 13 is 42-8 lb., whilst that for 
No. 14 works out to 30-41b. This, of course, is an extreme case, 
but it demonstrates when indicating at high revolutions the 
necessity of keeping the weight of the string attachments as low 
as possible, and also, when the indicator is some considerable dis- 
tance from the lever, of a guide for the string if accurate diagrams 
are to be obtained. 

The next two cards show the necessity of this guide No. 15 
being taken without one and No. 16 with one ; all other conditions 
were the same; the engine was making 384 revolutions per 
minute, and they were both taken as soon as possible after one 
another, the adjusting piece, hook, &c., on the string were of the 
standard light pattern, but its length was unavoidably long. It 
should be noticed that the left hand of the top diagram, No. 15, is 


Upon the maximum vertical travel of the string | 
being completed, the energy of the string appendages resulted | 


cated by means of a connecting-rod A working ona c 

cranked pencil lever C, to which is colaaeaad' the indicate eal 
at C!, anda spring S, with two nuts D D! serving to rigidly fix oe 
end, also to adjust the tension of the spring and the position of the 
diagram on the paper, which is pinned toa hinged board F, If the 
tension of the drum cord had been constant, the pencil P would 
have drawn a straight line, parallel to the centre line of the spind] 
B ; when, however, it decreased the pencil rose, and vive ¢. rsd ” 

In all the diagrams the full lines represent the varying tensio 

of the driving cord, and the dotted ones the effect of the oeeill 
tions which were, in all casas, produced by atta-hing t» the string 
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about one-third of its length from the indicator asmall lead weight, 
representing the weight of the adjusting pieces, &c., first used, all 
pv conditions remaining the same, the two diagrams for com- 
parison being taken immediately after one another. When the 
string is horizontal, as for the experiments, the oscillations run in 
step with the reciprocations, gravity acting at right angles to its 
motion, and thus all the cards showed this effect in the sare 
manner ; in this respect they differ from those taken with a nearly 
vertical cord. When taking these diagrams the effect of pencil 
friction was very marked, it being possible by sufficient pressure 
to considerably alter their shape and size. 

Diagram No, 18 was taken at 150 revolutions per minute with 














DEFECTIVE DIAGRAMS 


travelling in the opposite direction to which it should have 
travelled, the vertical positions being, however, approximately 
correct, If this card had been examined without the conditions | 
under which it was taken being inquired into, it is quite probable | 
that it would have been accounted for by excessive compression | 
and a leaky piston. 


Drum SPRING EXPERIMENTS, 
To further investigate the effect of oscillations on the motion of 


H.P 100 
Swaw 


an indicator designed for high-speed work, say, 400 revolutions ; 
the inclination of the diagram is due solely to the increasing 
tension of the drum spring, which at high revolutions should be 
counteracted by the inertia of the drum, producing a diagram 
similar to the above, but straight and horizontal. The right of the 
card is the commencement and the left the finish of the stroke, 
which is the case with all the four following diagrams ; the lines 
being close to one another show that the relative tensions of the 
forward and backward travels of the string at any point of the 





Cord to Indicator. 














DRUM SPRING TESTING APPARATUS 


the drum, a drum spring testing apparatus, a3 ordinarily used to 


| investigate the varying tensions of the driving cord, was arranged 


so that the reciprocating motion for the drum should be trans- 
mitted through it. The only difference between the experimental 
and the actual conditions of ranning was that in the latter case the 
string was inclined slightly from the vertical, and in the former it 
was horizontal, for convenience. The apparatus consists of ar 

B—see sketch C—held in place by two rings, which is recipro- 


stroke are practically similar, which at higher revolutions was not 
found to be the case. : ‘ ’ i 
No. 19 was taken with an indicator in ordinary working con ; 
tions with a volute drum spring at 300 revolutions per minute, an¢ 
No. 20 with a helical spri revolutions eg minute. onda 
the outward stroke of the first one shown by the arrow on ee oe 
full line a nearly constant tension is shown, and a considerably coef 
tension during the return stroke, Upon the lead weight being p' 
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on the string, the oscillations set up and produced the new figures— 
shown dotted—the effect on the return stroke of No. 19 being to, 
at first, increase the rotation of the drum, string straightening 
itself Fig. D—then to decrease it by commencing to oscillate at 
Fig. E. When the point O was reached the drum regained its 
normal position ; but this oscillation, still continuing, continued to 
decre:se the speed of rotation of the drum and prevented it from 
reaching the end of its normal travel—Fig. F—reducing the length 
of the stroke by an amount approxima‘ely equal to  H multiplied 
the ratio of the springs, which equals 0-lin., or a reduction of 


omy ant. in the length of the diagram. 

No. 20—helical spring—shows a more nearly constant tension 
during the return stroke ; the oscillations produced irregularities 
jn rotation more evenly distributed between each «ni of the 


stroke, whilst the to‘al length of travel was not s» seriously im- 
paired. It is interesting to note that with the same weight and 
practically the same regolutions the cord oscillated considerably 
more When the first card was taken than the second, and it is pro- 
lable when a driving cord is in constant tension that there is not 
such an incentive to oscillate as when the tens‘on is variable. 

Nos. 21 and 22 were taken just after the apparatus was com- 
pleted and before a lighter pencil arm was substituted for the 
original one, which was too heavy. They can, however, be com- 

ared with each other, as they were both taken under the same 
conditions, but must not be compared with any of the others. The 
firstone was taken at 300 revolutions per minute, with the indicator 
as it is ordinarily used, and being such an open diagram it sug- 
gested that the inertia of the drum was too great for the spring. 
he portable part of the drum, —— of a roll of paper, 
wastherefore taken off, and then even at 400 revolutions per minute 

a much smaller diagram was obtained, showing that the weight of 
the drum was too great for the spring at these revolutions. The 
Jast four diagrams have been selected from a number, and represent 
the average results obtained. 

When Nos. 19 and 21 were taken the drum contained little more 
than half a roll of Pe, which may be taken as the average work- 
ing conditions, and its effect is not negligib'e. The necessity of 
having the string in the same plane as the lever moves in, and at 
right angles to its mid-position, if the travel of the drum is to 
accurately represent on a reduced scale the travel of the engine 
piston, is well demonstrated by card No. 23, the left end of which 
is extended whilst the other is compressed. It was taken with the 
indicator in position 1, sketch G, it being impossible to place it in 
its correct position 2, on account of its inaccessibility, the result 
being that the stroke was not equally divided when reduced and 
transmitted to the indicator, as shown by the three positions of the 
string and of the lever. This was rect fied by the lever teing bell- 
cranked, assketch H, by meansof whicha correct relative motion was 
imparted to the drum. Similarly, if the indicator is in its correct 
position relatively to the short end of the lever, whilst the long 
end of the lever by some means or other is not at right angles to 
the centre line of the cylinder at mid-stroke, an unequal relative 
motion will be transmitted to the indicator, which. if the fulcrum 
is in position 1, below its true position 2, sketch J will be the 
reverse to that resulting from an arrangement similar to the 
sketch G, 

No. 24 is an example of the combined effects of the two preced- 
ing ones, namely, string vibration, No. 17; bad lead, No. 23, It 
is obvious that instead of bell-cranking the lever a similar result 
may be obtained by guiding the string for a short distance over a 
pulley placed so that the string from the lever is at right angles 
and in the same plane with the lever when it is in its mid- 
yosition. 

‘ No, 25 also suffers from the indicator being incorrectly placed, as 
No, 23 ; the extension coming on the right instead of the left may 
be accounted for by the use of a different type of instrument, in 
which the drum is rotated in the opposite direction ; also by 
reuson of the indicator being fitted with too weak a spring the 
vibrations on the steam lines appear. 

No, 26 was taken from the low-pressure cylinder of an engine 
running at 200 revolutions per minute that had not been indicated 
for some considerable time, and points to an obstruction in the 
pipes; When the indicator was blown through preparatory to 
taking the diagram, the amount of steam that came from the top 
end of the cylinder was much in excess of that which came from 
the bottom, the latter just coming out with a sort of hiss, and con- 
taining a lot of water. It will be noticed that the effect of wire- 
drawing here is to increase the back pressure and reduce the 
initial, there being very little flow of steam through the indicator ; 
the larger the volume to be filled between the indicator and the 
obstruction the greater this latter effect will be. The author when 
experimenting found that, with a very small hole close to the 
indicator, while the initial pressure was considerably reduced, the 
small volume of steam enclosed soon escaped past the obstruction 
and that the back pressure was only slightly increased. 

No. 27 was taken after the pipes had been cleaned, and still shows 
a small card for the botton end, which was caused by water in the 
pipe; in fact, there was so much present that it was almost 
impossible to blow steam free from it through the indicator. 

No, 28 was the best card obtainable, blowing well through between 
each diagram. The effect of too long a drum spring is demon- 
strated by No. 29, which are two sample cards taken from series of 
34, 16 of which were taken at 500 revolutions and give a mean 
length of 2-lin.—see diagram shown dotted—whilst the remaining 
18, being taken at 400 revolutions, have a mean length of 2in.— 
diagrams shown full. In other words, the diagrams taken at 500 
revolutions are 5 per cent. longer than those taken at 400 revolu- 
tions, The cords from the levers were vertical, and being designed 
to give a length of 2in., could not have increased it this 5 per 
cent. except by oscillations, which was not the case, as 
the cords were guided; with the indicator used the left- 
hand of the card was the part drawn when the drum was 
wound up against the action of the spring. At 400 revolutions 
the tension of the spring at the end of the outward stroke was 
sufficient to overcome the inertia of the drum, but at 500 revolu- 
tons it was not strong enough, the inertia of the drum carrying it 
past the end of its normal travel, allowing the string to sag. This 
elongation occurring practically only at the end of the stroke, 
when the diagrams through compression and expansion were very 
thin, has the effect of reducing the mean effective pressure of the 
card. The M.E.P. of the one shown in full lines taken at 400 revo- 
lutions is 50-8 1b.; that for the 500 revolutions one shown dotted is 
51-81b., which may be accounted for by the slower one being 
smaller at the bottom end than the other. On the 500 revolution 
card being shortened to its proper length, /.¢., 2in., the curves 
being traced by hand approximately similar to the 400 revolutions, 
one at the topend only, an M.E.P. of 53-5 lb. was obtained, show- 
ing that the drum spring in this case is responsible for a 3 per cent. 
reduction. With high revolutions and very light spring, slight 
pencil friction has the effect of improving the card, giving the 
Varying pressures in their true occurrence and eliminating the 
effects of inertia, as will be seen on examination of the friction 
diagram No, 30, which was taken with 4 spring at 500 revolu- 
tions per minute; during the succession of quick oscillations the 
pencil moved so rapidly over the paper that it drew a number of 
dots, which were just visible, instead of a continuous curve. 

_Drum friction is the cause of the peculiar formation of card 
No. 31. Immediately it was removed, all other conditions being 
Similar, No, 32 was obtained. It was produced by the small nut 
on the top of the drum—which in all probability had the wrong 
cover on. The nut should have been screwed hard down to a 
shoulder on the spindle and then just cleared the cover, its fune- 
tion being to stop any vertical movement of the drum. On the 
outward stroke the drum was forcibly rotated by the string 
against this friction to the end of its travel, but on the return 
stroke the spring was the only force available, and, not being suffi- 
cent to overcome the friction, did not rotate the drum at its proper 
relative speed or produce a diagram of the correct length. 

To try the effect of still further increased drum friction, the nut 
was screwed hard down, and then a diagram taken; No, 33 was 





the result. It will be noticed that the diagrams are on the left of 
the card, towards the end of the outward stroke, when the drum 
spring was at its maximum tension, and that the spring was only 
eat ad able to re-rotate the drum, as shown by the atmospheric 
ine below, which was drawn before the nut was screwed down, 
On the nut being slackened back, No. 34 was obtained. Thediffer- 
ence between Nos. 32 and 34 is due to linking up, and does not 
affect the experiment. 

In conclusion, the author would point out that he has en- 
deavoured to investigate the cause of the defects produced in 
diagrams by the indicator and its gear, not those due to defective 
steam distribution, which have been many times exhaustively 
treated. Too much importance cannot be attached to having the 
working parts of the indicator free, to frequent blowing through, 
and to good leads, free from sagging. The comparison of cards 
Nos. 21, 22, and 29 shows the importance of being able to vary the 
weight of the drum as suggested. Mr. Seaton—‘‘ Marine Engineer- 
ing,” page 27—says :—‘‘ T'hatin whatever way the mean pressure is 
measured, is forms the basis of calcula’ ion of ac.ual energy, and is 
therefore of the utmost importance, since most modern formule 
bearing upon marine machinery and propulsion are based upon 
the indicated horse-powe-. Any error in taking the diagrams 
must Jead to errors in design by ca'cula‘ions from formule based 
on false premises. This should always Le borne in mind by the 
operator, on whose skill and carea good and true diagram depends 
as much as on a good ins'rument.” 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


Radway construction in the United States.—The railway construc- 
tion in the United States hes increased year by year since 1894, 
and the record for the year 1902 is 5550 miles, which is the greatest 
mileage built in any one year since 1890, when £670 miles were 
built. While construc ion was active financial prosperity was 
also apparent. In 1902 only five roads, aggregating but 278 miles, 
were put in the hands of receivers, while only fourteen roads, 
aggregating but 678 miles, were sold under preclosure. These are 
the smallest records in twenty-seven years. The record of mileage 
is exclusive of double tracking, private lines, and forest or mine 
roads built for temporary use. Of forty-nine States and Terri- 
tories, only five report no new construction. The greatest activity 
has been in the south-western region, with records of 541 miles in 
Indian territory, 532 miles in Oklahoma, 479 miles in Texas, 357 
in New Mexico, and 308 in Arkansas. ‘ti'be tutal mileage has been 
constructed by 350 different companies, and the great majority of 
the important lines are extensions of the great trunk systems. It 
is notable, also, that most of these extensions are through new and 
undeveloped territory, there having been very little paralleling of 
existing lines by new lines. The figures represent mileage on 
which rails were actually laid ; but, in addition to this, a great 
amount of work has been completed to formation level, and the 
prospects are for another year of activity in railway construction 
during 1903, unless something unlooked for happens in financial 
or commercial circles. At the end of 1901 the mileage of main 
line railway in the United States was 198,787 miles; and the 
additional work of 1902 has increased this total to 204,336 miles. 

Hydraulic-electric power generating plant.—One of the latest of 
the many plants in the United States generating electric current 
by means of water power is that of the Pike’s Peak Power Com- 
pany, in Colorado, The main reservoir has an area of 130 acres 
and a volume of 102 million cubic feet, its surface being 90=1ft. 
above sea level. This reservoir is formed by a steel-faced rock-fill 
dam, 405ft. long on the top, 220ft. on the bottom, and 70ft. high. 
It is built on a natural foundation of granite bed rock, only ztt. 
below the surface, and its upstream face has a slope of 30 degrees 
and the downstream face 5U degrees. The steel face is of plates 
qin. to fin. thick, riveted and caalked with pneumatic tools. The 
vody of the dam was formed by dumping broken rock blasted from 
a neighbouring hill, the space between this and the steel face being 
filled with fine stone and earth. From the dam runs a 30in. water 
pipe, built up of redwood staves l4in, thick, with 4in. steel bands, 
Zhin. to 8in. apart. The hydraulic gradient of the pipe is 1 in 2000, 
and the length is 23,000it. Part of this pipe is laid in tunnel. 
The power station contains four units. Each unit consists of two 
Pelton jet or impact water-wheels, keyed upon a shaft. The jet 
nozzles are of the deflecting type, working under full pressure at 
all times, so that nozzles of several different sizes are used. A lin. 
nozzle under 1160ft. head will produce a net energy of 236 horse- 
power. As much as 600 horse-power can be developed with one 
unit. On each shaft is a 7ft. 34-ton steel fly-wheel, witha steel tire 
or rim, making 450 revolutions per minute. There are four 400- 
kilowatt three-phase thirty-cycle generators, with stationary 
armatures and rotary fields, working at 600 volts pressure. There 
are a'so two 200-kilowatt generators, driven by two water-wheels 
running at 600 revolutions. 

Water arch for locomotives. —Most American locomotives have the 
fire-box fitted with a brick arch, but the Montana Central Railway 
is now introducing a water arch, invented by Mr. Tabor, the loco- 
motive superintendent. It consists of a steel box, 7in. deep between 
sheets, 4ft. 8in. long, and of such width and shape as to fit between 
the side sheets of the fire-box, teing supported by four pipes which 
pass through the sides of the fire-box. The box is placed close 
against the tube sheet, and at an angle of 45 deg. with it, so that 
the flame has to pass over it, and is prevented from attacking the 
tube ends, The feed-water is forced into the bottom of the box by 
the injectors, and is delivered to the boiler by two pipes which rise 
from the top of the box and then pass through the tube plate. 
The sheets cannot be burned out owing to lack of circulation when 
the injector is stopped, as when the injector is idle the pressure of 
water in the boiler opens a circulating valve in the box. In this 
way amore uniform circulation is maintained than where feed- 
water is supplied in the usual way. The feed-water being com- 
paratively at rest within the box, all mud, scale, and foreign 
matter settles at the bottom, being blown off usually every 25 or 50 
miles. When applied to engines using bad water it has greatly 
reduced the trouble from scale, broken stay bolts, cracked side 
sheets, &c, One goods engine fitted with the water arch made 
30,000 miles in service with the boiler washed out only three times. 
After the engine had run 12,000 miles, it was examined and found 
perfectly clean, with the exception of about I}in. of mud and 
scale on the foundation ring. Material economies in fuel consump- 
tion and boiler repairs are reported as the result of this device. 

Handling blast furnace slag.—Three large American blast furnace 
works have recently installed an improved type of plant for hand- 
ling the slag. A high steel trestle is built across the slag pit, and 
extending over and parallel with a railway track running from the 
pit. This trestle supports a plate girder runway, on which travels 
an electric carriage. To this carriage is attached a cabin for the 
operator, and a large grab bucket. The molten slag is run into 
the pit, which is lined with brick, and here the stream of slag 
strikes a flat jet of water rising from below. This sudden cooling 
causes the slag to disintegrate and break up in small pieces, so that 
it resembles gravel. The carriage is run over the pit, and the 
bucket lowered to pick up a load ; it is then raised clear of the pit, 
and run along until it stands over a railway wagon, into which the 
load is discharged. The length of the runway is from 120ft. to 
300ft., according to the room available, the capacity of the furnace 
and the number of wagons to be loaded. ‘The carriage has two 
motors, one for hoisting and lowering the bucket, and the other 
for moving the bucket and carriage along therunway. The bucket 
is of very heavy construction, and has at each side a wire cable for 
opening and lowering, while a third line of cable serves to close 
and hoist the bucket. The capacity of the bucket, level full, is 
2 cubic yards, and its load averages 14 to2 tons. The machine will 
load five wagons of 30 tons capacity in from 34 to 4 hours. With 
this machine, one man working 4 to 8 hours per day can do the 





work of ten to twenty men working in two shifts and doing their 
work by hand. This saving will ina few years pay for the cost 
of the plant. The runway may be extended into the casting 
house, and the bucket used for carrying sand, &c., from railway 
wagons to the house, and scrap or dirt back to the wagons. 


Pennsylvania Railroad locomotives.—The Pennsylvania Railrcai 
has recently put in service on its Vandalia line some new express 
engines of the Atlantic type, having a leading four-wheeled bogie, 
four coupled drivers, with connecting-rods attached to the rear 
pair, and a single pair of trailing wheels, The total weight is 
82 tons, with 454 tons on the drivers. The drivers are 64ft. dia- 
meter, with a wheel base of 7ft., the rigid wheel base being 16ft., 
and the total wheel base of engine 26ft. 9in. The driving-axle 
journals are 9}in. by 12in. The bogie wheels are 3ft., and trailing 
wheels 4ft. in diameter. The boiler is of the straight top type, 
5ft. 8in. diameter, and carrying 2001b. pressure. The centre line 
is 9ft. lin. above the rails. The fire-box is 84ft. long, 54ft. wide, 
and from 54ft. deep at the front to 6ft. at the back. The crown 
sheet is almost flat, and is supported by radial stays. The water 
space is 4hin. wide. The grate area is 464 square feet, ani the 
grate is of the rocking sectional pattern. There are 338 tubes, 
2in. diameter and 16ft. long. ‘These give a heating surface of 
2817 square feet, while that cf the fire-box is 170ft., making a 
total of 2987 square feet. The cylinders are 20}in. by 26in., and 
plain D slide valves are used, in spite of the present tendency 
towards the use of piston valves. The link radius is 5ft ; valve 
travel, 6in.; and outside lap, lhin. The valves have no lead in full 
motion, but have }io. lead with 6in. cut-off. The steam ports are 
lin. by 18in., and exhaust ports 3in. by 18in. The steam dome 
is just forward of the fire-box, while the safety valve and whistle 
dome is over the fire-box. The chimney tapers from 16in. to 17in. 
diameter at the top, which is 15ft. above the rails. The fire-box 
has a single elliptical door, 14in. by 20in. The tender has a steel 
underframe, and carries 12 tons of ccal, with 7000 gallons of water 
in a water-tottom tank. It has two bogies, with 3ft. wheels on a 
wheel base of 21ft., and its weight, empty, is 27 tons. 


Enlargement of the Baldirin Locomotive Werks.—These celebrated 
works occupy seven entire city blocks and parts of other blocks, 
so that they cover an extensive area in a thickly built up neigh- 
bourhood. They are crowded beyond their economical capacity, 
and extensive enlargements are being made, a!l without interfer- 
ing with the work. Two streets between the three lines of main 
buildings have been given up by the city, and over each of these 
will be a runway for three electric cranes, high enough to carry 
materials over the cross streets without interfering with the electric 
tramway cars. Safety platforms will be built over these cross 
streets to prevent anything from falling upon the cars. A six- 
storey building will be erected for receiving, storing, and distri- 
buting material. The present hammer shop will be replaced by a 
six-storey bui'ding ; castings stored on the first floor, the second 
will be an extension of the frame department, and the others will 
be used for finishing rods, crossheads, guides, &c. A second storey 
will also be built over the smith shop. The present foundry will 
be replaced by a two-storied iron and brick building. The side 
columns were built up to full height, and roof trusses, from 
which were hung suspension columns to support the plate girders 
of the new second floor. This second fioor will be an additional 
boiler shop. A new six-storied machine shop has also been built, 
as well as a new tender shop. A four-storey building is now being 
built to accommodate the power plant, hammer department, and 
machine shop for tender work. A triangular engine house and 
finishing shop now being built is 400ft. by 327ft. by 495ft., with 
an 80ft. turntable, to take a dead engine and shunting engine 
together. There will be twenty-seven radial tanks, served by a 
radial electric traveliing crane. The works have now a capacity of 
thirty locomotives per week. The additions will increase this to 
thirty-six locomotives, while the number of men will be increased 
from 12,500 to 15,000. 


Foundry irons.—Jn an address before a technical association, 
Mr. W. G. Scott, a leading American foundryman and chemist, 
whose specifications for foundry materials and methods are in ex- 
tensive use, pointed out that it sometimes happens that in a given 
mixture or grade of iron more strength is desired, or a closer 
grained iron wanted, without materially changing the silicon con- 
tent. This effect may be obtained by changing some of the other 
constituents. For ammonia cylinders, air compressors, &c., the 
following is given :—Silicon between 1-20 and 1-60 per cent. where 
the castings are allowed to cool slowly or are annealed. If not 
annealed, silicon should be between 1-60 and 1-90 per cent. 
Sulphur should not exceed 0-095 on account of hardness, but with 
a high total carbon it may run up to 0-150 per cent. without detri- 
ment, although with high sulphur there is always a chance of hard 
iron and excessive shrinkage, especially in low silicon mixtures. 
Phosphorus should te kept below 0-70 per cent., and if great 
strength is wanted sbould be much lower, say, 0-40 per cent. 
Manganese should not exceed 0-€0 per cent., except in case of high 
sulphur, when it may rise to 0-80 per cent. Medium iron for 
engine cylinders, gears, &c., may be made on the following 
formula :—Si'icon, 1-40 to 2 per cent.; 1-50 per cent. giving best 
results for gears and 1-60 per cent. for steam cylinders. If the 
castings bave thin parts and have to be shaken out of the sand 
quite soon the silicon should be raised 10 or 20 points. Sulphur is 
best kept below 0-085, but if manganese be high—0-60 or 0-70— 
the sulphur may run to 0-100 per cent. Phosphorus should not 
exceed 0-70 per cent. Manganese should be between 0-30 and 
0-70 percent. Soft iron for pulleys, small castings, &c., should 
have silicon between 2-20 and 2-80 per cent.; sulphur not above 
0-085 per cent.; phosphorus may go up to 0-95 per cent. in small 
thin work, but where strength is wanted it would best be kept 
below 0-70. Manganese may be from 0-30 to0-70. Mr. Scott 
gave an approximate transverse strength of 2800 lb. for hard iron, 
2500 1b. for medium iron, and 2200 Ib. for soft iron. The following 
rules were laid down :—To raise strength, reduce graphite, phos- 
phorus and silicon, and increase manganese and combined carbon. 
To reduce shrinkage, increase silicon, graphitic carbon, and phos- 
phorus, and reduce sulphur. To prevent blow-holes, reduce 
sulphur and increase manganese. To prevent kish, reduce graphite 
by increasing scrap or raising manganese. 

Electric railway terminus.—The city of Cincinnati, U.S.A., has a 
numter of suburban and inter-urban or cross-country electric rail- 
ways centering at the city, and for the convenience of passengers 
and goods shippers a terminal station is now being erected in the 
heart of the city, arrangements having been made for cars to run 
over the city tramway lines. A site was purchased on one of the 
main streets, and the old building replaced by a six-storey building 
60ft. by 160ft., with a goods shed 50ft. by S8Oft. at the rear, 
extending to a side street where wagons can collect and deliver 
goods. Along one side of the ground floor are two lines of rails 
extending the full length and into the goods shed. One of these 
runs out into the street and connects with both lines of the double 
line tramway by Y curves. A crossover in the building connects 
the two station lines. The rest of the ground floor is occupied by 
a general waiting room, ticket office, women’s waiting room, toilet 
rooms, and goods and parcels office. The upper fl:ors contain 
offices for the different companies. The basis for payment for the 
use of the station will be the number of cars operated and the 
amount of goods handled. About thirty cars per hour can be 
handled at the station. The inter-urban lines will run passenger 
cars at intervals of fifteen to sixty minutes, while combination cars 
for passengers and light goods will run every hour. At night large 
Ft a goods wagons will handle heavy goods and large 
shipments. In Cincinnati and in several of the small towns served, 
the electric railway companies will establish stations, with a man 
at each to act as agent and operate a wagon service to deliver and 
collect goods. This system will be very similar to that of the 
express or parcels delivery companies. Where the line passes 
farms, creameries, &c., small platforms are built for the convenient 
handling of milk cans, e-ates of vegetables, Xe. 
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CATALOGUES. 


FLATHER and Co., Limited, Marshall-street, Leeds.—Multipolar 
dynamos and motors. 

Royce Liuirgp, Trafford Park, Manchester.—Section I. of 
illustrated dynamo and motor catalogue. 

BriTIsH ScHUCKERT ELEcTRIC Company, Limited.—Pamphlet 
No. 201, on continuous-current generators. 

Rosert D. Stewart, Mansell-street, Aldgate, E.C.—Price lists 
of paints, colours, varnishes, and specialities for engineers. 

HENRY Pests anD Co., Berlin-Erfurter Maschinen Fabrik, 
Berlin.—Catalogue in German of John’s patent werkzeug- 
maschinen. 

British PROMETHEUS Company, Limited, 18, London-road, 
Kingston-on-Thames.—Pamphlet describing apparatus for heating 
and cooking by electricity. 

Biast FURNACE POWER SyNDICcATE, Limited, 7-11, Moorgate- 
street, London.— Pamphlet containing particulars of Foster’s 
patent tuyere system. 

PLUNGER ELEVATOR Co., Worcester, Mass., U.S.A.—Pamphlet 
illustrating and describing the construction and action of these 
elevators, which are made for a travel as much as 200ft. 

JouN Davis AND Son, Limited, Derby.—Section A. Catalogue 
of mining, surveying, engineering, and mathematical instruments, 
miners’ safety lamps, and meteorological instruments. 

LAHMEYER ELECTRICAL CoMPANY, Limited, Oxford-street, 
London —This is a leaflet describing and illustrating the multi- 
phase asynchronous motor for which this company act as agents 
in this coountry. 

W. F. STaNLEY AND Co., Limited, Great Turnstile, London.— 
Catalogue of inventions and special manufactures. The contents 
of this little book are very diverse, and include stencil plates, 
theodolites, gradiometers, and railway levels. 

SocigTE ANONYME DES ANCIENS ATELIERS DE CONSTRUCTION, Van 
den Kerchove, Gand, Belgium.—This is a little pamphlet describ- 
ing and illustrating the works of this firm, which are chiefly em- 
ployed on the construction of steam engines. 

BaLpwin Locomotive Works, Philadelphia, U.S.A.—Record 
of Construction, No. 40. The contents of this part consists of a 
paper on ‘“‘ Proper Handling of Compound Locomotives,” by Mr. 
W. J. McCarroll, which was read before the Travelling Engineers’ 
Association last autumn. 

TAYLOR AND CHALLEN, Limited, Derwent Foundry, Birmingham. 
—Illustrated catalogue of power presses, shears, stamps, lathes, 
dies, ammunition and minting machinery. This is a sutstantially 
bound book of more than 150 pages, and the illustrations and letter- 
press are equally satisfactory. 

THORNYCROFT STEAM WaGON Company, Limited, Chiswick and 
Basingstoke. Catalogues A, B, C, D, E, G and booklet containing 
a reprint of a description of the Basingstoke works which appeared 
in THE ENGINEER.—These books describe the Thornycroft steam 
wagons adapted to numerous purposes and the petrol passenger 
car. 

HorsFaLL DestructoR Company, Limited, Whitehall-road, 
Leeds.—Copy of destructor list No. 2, giving reports and certifi- 
cates from destructor plants which this company has erected. A 
table is given, in which eight of the most important steam-raising 
results are summarised. In each test, as well as giving the 
quantity of refuse burnt and the quantity of water evaporated, 
the number of men employed, the tons of refuse dealt with by 
each man ina shift, and the cost of labour per ton burnt are stated 








LONDON’s FIRE EXHIBITION.—Sir Henry Trueman Wood, on 
behalf of the Council of the Society of Arts, has intimated to the 
Advisory Committee of the International Fire Exhibition, 1903, 
that the Council has decided to offer gold, silver, and bronze 
medals for certain classes of modern fire-extinguishing and life- 
saving appliances to be exhibited at Earls Court. For the best 
chemical fire engine for town use shown at the Exhibition the 
Council offer one Society of Arts gold, two silver, and two bronze 
medals, and also similar awards for the best and most easily- 
worked long ladder exhibited which will reach the sill of a window 
80ft. above the level of the pavement, and which can be rapidly 
transported over roads not more than 25ft. wide. 

STEAM YACHT FOR NIGERIA.—The contract has been placed with 
Messrs. Forrestt and Son, Limited, of Wyvenhoe, Essex, by the 
Crown Agents for the Colonies, for a twin-screw tunnel steamer, 
160ft. by 30ft. by 2ft. draught, for service as a yacht for the High 
Coramissioner of Northern Nigeria. The vessel will be handsomely 
furnished throughout, and will have accommodation for the High 
Commissioner and his staff, as well as for European officers and 
engineers and native crew. The machinery will be constructed by 
Messrs. Plenty and Son, Ltd., of Newbury, Berks, and will consist 
of triple-expansion engines and water-tube boilers of the ‘‘Stirling” 
marine type, manufactured by the Stirling Boiler Company, 
Limited, Motherwell, N.B. The steamer will be constructed under 
the supervision of Sir Edward J. Reed, K.C.B., of Broadway- 
a Westminster, and after completion will be towed to the 
Niger. 

EDINBURGH NEw Gasworks.—New gasworks for Edinburgh, 
Leith, and district, which are situated at Granton, were formally 
opened last week in the presence of a considerable gathering of 
gentlemen connected with municipal and industrial affairs in 
the towns named. The works, which have been in course of 
erection since 1898, cover a large area, the ground having been 
acquired from the Duke of Buccleuch for £124,000. Exclusive of 
the product works, the estimated cost was £450,000, of which 
£438,928 have already been spent, and the whole works are not 
likely to exceed the estimated cost. The retort house measures 
386ft. by 100ft.; the basement contain the engines for work- 
the retorts and the coke-handling plant. The engines are 
in duplicate for night and day shifts. The exhausters are on 
the flat above. There is a large installation of inclined fire-clay 
retorts, capable of carbonising 1000 tons of coal per day. The 
coal is charged into the retorts by means of simple mechanical 
appliances, and the coal is fed into the middle of the retort house 
by an arrangement of hydraulic lifts and steel belt conveyors com- 
municating with the breakers. With all the improved labour- 
saving appliances here adopted, it is anticipated that the cost of 
gasmaking will be from £40,000 to £50,000 less per annum than 
in the old works. The hot gas on leaving the works is drawn, by 
means of the exhausters, through the coolers, and passes through 
tar extractors, and the process of washing and scrubbing before 
being finally ushered into the gasholder. This has a maximum 
capacity of seven million cubic feet, and it is accommodated in a 
masonry pit 2524ft. in diameter by 37ft. deep. The product works, 
where the tar and ammoniacal liquors produced in the process of 
gas manufacture, are situated at a different portion of the site. 
the liquor products flowing by gravity from the upper works into 
tanks. Branches from the North British and the Caledonian Rail- 
way systems run into the works, and the wagons move in a cycle, 
arriving loaded with coal and departing with the solid residue of 
that material after the gas and volatile matter have been taken 
from it. Coal storage is provided under cover for about 15,000 
tons of coal, and mechanical appliances are installed, which enable 
the coa] to be handled in great quantities by few hands in a short 
time. The works altogether are amongst the largest and best 
equipped in Britain, the retort house itself being one of the 
largest to be found anywhere. The whole is a credit to Mr. 
Herring, the engineer to the Edinburgh and Leith Gas Com- 
mission. The ceremonial opening was performed by Mrs. Steel, 
wife of the Lord Provost of Edinburgh, and Mrs, Mackie, wife of 
Provost Mackie, of Leith, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE manner in which the pig iron trade is maintaining the recent 
improvement is causing much satisfaction. Lincolnshire forge pig 
is quoted 54s. 7d., delivered to stations in South Staffordshire, 
which is a rise of as much as 2s, on the week. Pig iron producers 
in the North of England are understood to be full up with orders, 
thanks partly to the American demand; and this has caused 
contracts, which otherwise would have been placed in that part of 
the kingdom, to be given to the Midlands. Northampton pigs are 
also dearer at about 5ls,, and Derbyshires at 52s. Staffordshire 
cinder forge is 49s. to 50s.; part-mine, 50s. to 5ls.; all-mine, 
57s. 6d. to 67s. 6d. for ordinary, and 80s. to 85s. for best. 

In the manufactured iron trade the continued high price of 
spelter, which has just touched £21 12s. 6d. in London, or the 
highest point since June, 1900, is giving some anxiety to galvanised 
ironmakers. Further increases are also feared, in view of the 
statement that spelter supplies in Europe and America are barely 
equal to present requirements. Under these circumstances 
galvanised sheet iron manufacturers are less inclined than recently 
to make concessions, and are quoting £11 5s. to £11 7s. 6d. for 
doubles, f.o.b. Liverpool. Sheets, singles, are £7 7s. 6d. to 
£7 12s. 6d., nail rod and rivet iron £7 5s. to £7 10s., and gas strip 
£6 15s. to £6 17s. 6d. 

Perhaps the chief engineering event of the week has reference to the 
Mines’ Drainage Commissioners, who on Wednesday at Dudley had 
an interesting debate upon the proposed new combined steam, gas, 
and electric pumping scheme for the Tipton district. The general 
opinion was favourable, and it was decided that the scheme be 
printed and circulated with a view to still further discussion at the 
next monthly meeting, when it is anticipated that it will be 
formally adopted. The special report on the matter, prepared by 
Mr. Edmund Howe, shows thatit is proposed to retain the engines 
at Bradley and the Moat, but to increase their steam pressure. 
The remaining main pounds to be dealt with are Slowheath, Rough 
Hay, and Deepfields, in each of which pounds there is a large 
natural supply of water. At these places it is proposed to erect 
steam-pumping plant, designed by Mr. Henry Davey. This 
gentleman—who is the Commissioners’ consulting engineer—has 
also gone into the question of the application of Mond gas for 
pumping, and has designed an arrangement of gearing for the 
purpose. It is proposed to install six of these gas plants at 
Portobello, Neachells, Leabrook, Willingsworth, Cotterill’s Farm, 
and Park Lane. To enable the district to be still further 
unwatered in the smaller sub-pounds and isolated districts, 
Mr. Davey recommends the purchase of ten high-class direct- 
acting steam pumps with high-pressure boilers. These, 
in connection with the proposed electrically- driven surface 
pumps—one of which is already installed at Ocker Hill—should 
enable the mineowners of the district to recover over 39,000,000 
tons of coal in 11,290 acres of colliery area. The cost is estimated 
at £68,000, and the annual cost of working—less £2000 for water 
sold to the canal company—would be about £11,630, the water 
raised amounting to about 11,300,000 gallons per annum. The 
money required is available under the parliamentary powers 
obtained by the Commissioners in 1894. The main engines will 
have a capacity greater than the flow of water in the mines, the 
gas engines will furnish auxiliary plant to deal with the secondary 
pounds, and if the mineowners avail themselves of the steam pumps 
proposed to be supplied to them, then the subsidiary local pounds 
can be effectively dealt with according as the mines are required 
to be worked. The mineowners who work these subsidiary engines 
will be recouped by graduation of rates. The revenue under the 
new scheme should be sufficient to cover the working expenses and 
pay off the A bonds in twenty years at 4 per cent., and also 
pay 1, 2, or 3 per cent. on the B bonds. The chairman 
of the Commission (Colonel Cochrane) has expressed his belief 
that the scheme will be a success and will bring a renewed lease 
of life and prosperity to South Staffordshire. The sympathy 
of all members of the coal and dependent industries—including 
the engineering trades—are with the Commissioners in this 
further attempt to grapple with a very difficult task. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester,—Although no very material increased weight of 
business has followed the advance that has been going on during 
the past fortnight in pig iron, a general strong hardening tendency 
is still maintained throughout the market, which necessarily is 
now having some effect upon finished material. The higher prices 
just now ruling are, however, for the most part regarded as 
mainly the result of speculative operations, and merchants who are 
holders of iron bought before the advance are ready sellers at 
under current rates. Consumers have perhaps been more eager 
to cover current requirements, and for early delivery there has 
been more buying going on, but it is exceptional where orders for 
anything like large quantities are being placed. The upward 
move in pig iron tends to stiffen prices for finished material, and 
also to bring forward buyers in anticipation of some possible 
advance. So far, however, beyond some hardening upon pre- 
viously low-cut quotations, it is exceptional where there has been 
any quoted change in list basis prices for either finished iron or 
steel. 

The Manchester Iron Change meeting on Tuesday was fairly 
well ettended, with generally a moderate weight of business pass- 
ing through, chiefly, however, in comparatively small quantities. 
Although in speculative brands of pig iron there had been some 
fluctuation since last week, prices, taking them all through, were 
strong at a further advance upon the quotations ruling at last Tues- 
day’s market. Lancashire makers had put up their quotations for 
No. 3 foundry to about 58s. 6d., less 2}, delivered Manchester, but 
report very little inquiry at this figure. Lincolnshire makers, at a 
meeting held on Friday, officially confirmed the advance reported 
last week, and fixed the jhinimum basis for No, 3 foundry at 
53s. 6d., which is an advance of 2s. 6d. upon the previous basis 
price, and for No, 4 foundry at 52s, 6d. net, delivered Manchester. 
Some of the makers are fully sold, and indifferent about booking 
at even these figures, but there are merchants who are holders of 
iron bought before the advance who quote in the open market 6d. 
under the list basis rates. Derbyshire has only partially followed 
the upward move, and for ordinary brands, delivered Manchester, 
No. 3 foundry is quoted from about 56s, to F7s. net. In forge 
qualities there has been an advance of ls. 6d. in Lincolnshire, 
which is now quoted for delivery Warrington 52s, 2d. net, with 
Lancashire makers asking about 53s. 3d. to 53s. 6d., less 24, and 
Derbyshire quoted about 51s. 6d, to 51s. 9d. net. Middlesbrough 
iron, which continues to harden, is generally quoted about 59s. 4d. 
to 59s. 10d. for No. 3 foundry, delivered by rail Manchester. For 
Scotch iron quotations vary somewhat, butgenerally show a further 
advance on last week. Delivered Manchester docks, Eglinton 
could scarcely be bought under about 60s, 6d. to 60s, 9d., and 
above this is in some cases quoted ; Glengarnock 62s, 6d. to 63s., 
and Gartsherrie about 63s, to 63s. 6d, net. 

Finished ironmakers report rather more business coming forward, 
and forges are getting better off for orders, but higher prices are 
scarcely obtainable. Ata meeting of Lancashire makers held on 
Tuesday the question of some re-arrangement of prices, following 
upon the advance in raw material, was discussed, but eventually it 
was decided that the list rates should remain on the basis of £6 10s, 
for bars delivered in Manchester district, which is now the firm 
minimum, and some makers are not disposed to book largely at 
this figure. North Staffordshire bars are also without quotable 
change at £6 10s. to £6 15s., delivered here. Sheets are about 
steady at recent quotations, averaging £8 2s. 6d. to £8 5s. In 
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hoops there is moderate business doing at the Association basis of 
£7 2s. 6d. random to £7 7s. 6d. for special cut lengths, delivered 
Manchester district, and 2s, 6d, less for shipment. 

In the steel trade no really material change can be reported 
except that the advance in raw material is tending to harden 
prices. The leading hematite makers are still not quoting in the 
open market, any offers having to be cubuitiel. Nominall 
prices would probably be about 69s. 6d. to 70s. net, but there pn 
sellers at ls. below these figures. For local-made billets quo‘ ations 
remain at about £4 15s. delivered Manchester district, but this 
figure is not being beng steadily got on quantities ; steel bars only in 
exceptional cases are fetching more than £6 5s. to £6 7s. 6d, per 
ton, £6 10s. being a special quotation, which is got mainly on orders 
for small sizes and limited quantities. Common plates have 
advanced from the recent very low-cut quotations, and average 
about £6 2s, 6d. Boiler plates range from £6 17s. 6d. as the 
quotation of outside makers to £7 2s. 6d.—the associated makers’ 
basis for Lancashire boiler plate specifications delivered in this 
district. 

Following the continued hardening in raw material, there hag 
been a further upward move in manufactured metal goods, which 
all round have been advanced }d. per lb. upon the quotations last 
given. Buying, however, is still restricted to merest hand-to. 
mouth requirements, users only placing orders in small quantities 
es they are actually compelled. Delivered Manchester district 
quotations are now as under :—Solid drawn brass boiler tubes, 7}d,; 
solid drawn brass surface condenser tubes, 84d.; solid drawn copper 
tubes, 9}d.; brazed copper gas and steam tubes, 9d.; common 
rolled brass, 6%d.; common brass wire, 7d.; copper wire, 8'd, 

The position throughout the engineering trades of this district 
remains very much as reported recently. Generally there is no 
very great weight of new work coming forward outside locomotive 
builders and some branches of the electrical engineering trade, 
In connection with the locomotive building trade it may be men. 
tioned, as a more accurate and complete statement with regard to 
the orders recently placed by the Great Central Railway Company, 
that the Vulcan Foundry Company have secured contracts for the 
construction of fifteen heavy goods and ten heavy express 
passenger engines. Messrs. Beyer, Peacock have received orders 
for the construction of thirty-seven locomotive engines, Messrs, 
Kitson’s of Leeds thirty-three, and the Yorkshire Engine Com. 
pany orders for five locomotives. The Lancashire locomotive 
builders are generally supplied with orders to keep them going 
well over the year. 

Some of the leading machine tool makers are also just now 
fairly well off for work. Messrs. Hulse and Co., Salford, have in 
hand a number of heavy machines for armour plate construction, 
including planing machines for profile and straight work, which 
have been specially designed and embrace the latest practice and 
improvements. The firm are also engaged on a large order for the 
equipment of a new locomotive works in India, and a special feature 
in a number of the machines they are supplying is that they are 
to be directly and ‘aeanameatie driven by electric motors, 
Other orders include a number of tools for ordnance work that 
have been specially designed for Woolwich Arsenal, and amongst 
these are vertical milling and profiling machines of a larger type 
than has been previously constructed for this class of work, and one 
machine, weighing about 18 tons, which has been constructed 
for breach work in the heaviest class of guns, is to be independently 
driven by electric motor. Messrs, Kendall and Gent, Manchester, 
are also well engaged upon a good deal of special work, one tool 
being a heavy milling machine of the vertical spindle type for 
automatically milling large cranks of marine engines. The firm 
are also busy with milling machines of all types, some of them very 
massive for the heaviest work, a special feature of some of the 
machines being that they are arranged both for horizontal and 
vertical milling. 

A circular metal sawing machine, which is fully automatic in all 
its parts, and specially designed for cutting up brass and copper 
tubes, bars, und sections, has just been brought out by E. U. 
Herbert, Limited, of Manchester. This machine is very compact 
in arrangement, being carried upon one upright, and very handy 
of manipulation. The saw spindle runs in bearings in a swinging 
arm, and is driven direct by a belt. Two parallel shafts traverse 
the body of the machine. The first, or cam shaft, is driven through 
spur gearing by a belt cone pulley, by means of which its speed may 
be varied to suit different p se of work, On the cam shaft are 
mounted a feed roll for feeding the work forward after each cut, 
and a compound cam, both of these being mounted freely on the 
shaft, and a double-ended clutch is keyed to the shaft between the 
clutch and the feed roll, and capable of engaging with and driving 
either alternatively. The second, or feed shaft, is situated imme- 
diately below the cam shaft, and is capable of moving longitudin- 
ally only. It is actuated by the cam and connected to the saw 
arm, which it moves forward for the cutting stroke and backwards 
for the quick return stroke. The work isheld in a vice provided with 
a screw and hand wheel. The nut of the vice is connected through 
a lever with the cam, which causes the vice to open and close 
at about jin. at predetermined times. A stop is provided for 
regulating the length of the pieces to be cut off, and this stop is 
connected to the double-ended clutch in the cam shaft. It may 
be added that the saw is guarded, and all the mechanism enclosed 
to prevent cuttings, &c., getting into the working parts. All that 
is required in this machine is that as one bar is cut up the atten- 
dant places a fresh bar between the feed rollers, al the whole 
operation goes on automatically. The speed of cutting can be 
varied from 6 to 60 cuts per minute as required, and the machine 
will cut up sections of any shape or size up to 2in. by 2in., with no 
limit as to the length of the pieces which can be cut off. 

At the meeting of the Manchester Association of Engineers, held 
on Saturday, the president, Mr. E. G. Constantine, moved a vote 
of condolence, which was unanimously agreed to, with the family 
of the late Mr. Henry Bates, who, he said, had been a member of 
that Society since 1882, and whose death we announced recently in 
these columns, 

The opening of the month has brought about no material change 
in the coal trade position. A slow, unsatisfactory business 
continues ; the general report and the season is so advanced that 
so far as house-fire coals are concerned no appreciable permanent 
improvement can now be looked for. At many collieries fairly 
large stocks are held that there would seem to be little likelihooa 
of moving away until next winter, and to prevent further accumuta- 
tion the outpnt is being restricted as closely as possible to the 
present demand, which means that it is exceptional where more 
than four days is being run, some of the Arley pits not putting 1 
more than three days per week. For the most part prices al 
being well maintained, although the tendency is no doubt towarcs 
lessening firmness. 

The lower qualities of rcund coal continue in moderate request 
for iron-making, steam, and general manufacturing purposes, but 
with surplus common house coal competing on the market, pricc » 
are difficult to maintain at full rates. There is, however, ! ' 
actually quoted giving way, and with indications of some improv: 
ment in the iron trade, and rather more industrial activi', 
generally, the outlook is not altogether so discouraging as it mig] 
be, whilst there are threatening labour and wages contingencies }.: 
the near future that may very materially affect the situatio.. 
On special lots for shipment low quotations are in some cas¢~ 
made, but inland prices remain generally without material alter: - 
tion at from 8s, 3d. and 8s. 6d. to 8s. 9d. and 9s. per ton at the pit 
mouth. 

The restricted production of slack is keeping up the price of al! 
descriptions of engine fuel. The demand is also fairly brisk in 
proportion to the supplies offering, and at some collieries th : 
present output is short to meet requirements, whilst there is com: 

ratively little or no competition with low-priced slack coming 1: 
rom other districts. Although no advance on late rates is bein; 
got, there is a strong tone all through with regard to price*. 
Common slacks remain about 4s. 8d. to 4s. 9d.; medium, 5s. 3d. 
to 5s. 9d.; and best slack, 6s, 6d. to 7s, at the pit. 
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The position in the shipping trade remains without improve- 
ment. The ordinary course of business has been disorganised by 
the recent stormy weather, which has prevented vessels getting 
into port, and there is a good deal of coal hanging that otherwise 
would have shipped. In addition there are also plentiful supplies, 
and prices are frequently cut excessively low to effect sales. 
Special lots of common steam coal are to be bought at 9s. 3d. to 
9s, 6d., with good ordinary qualities averaging 10s. to 10s, 3d., 
and quoted 10s. 6d. delivered ports on the Mersey. : 

Barrow.—There is a further improvement to note this week in 
the hematite pig iron trade, and the fuller volume of business 
doing has lifted the rice of metal. Makers quote 61s. per ton 
net, f.0.b., for mixed Bessemer numbers. Warrant iron sellers are 
at 6ls. net cash, buyers 3d. less. The make of iron is steadily 
maintained, and there are 37 furnaces in blast, being one more 
than in the corresponding week of last year. All the iron that is 
being made is going directly into consumption, and during the 
week 795 tons have been cleared out of warrant stocks, leaving 
stocks stillin hand at 21,708 tons. Makers are very fully sold 
forward, and can see indications of continued activity for the 
remainder of the eng as not only does the general demand show 
expansion, but fuller deliveries are needed by local and other steel 
makers. 

Considerable activity is seen in the iron ore trade, and business 
in good average sorts is fully as large as raisers can deal with ; 
indeed, if there was more native iron ore available smelters would 
gladly avail themselves of it, instead of depending to so large an 
extent on supplies from Spain. Native sorts are at 12s. to 12s. 6d. 
per ton net at mines, Spanish ores are at 16s. per ton, delivered 
at West Coast ports. 

In the stee] trade there is considerable life and activity ; indeed, 
all the mills are busy on night and day shifts, except the plate 
mills, which are only running on half time, owing to the scarcity of 
orders. There are prospects of more business, however, in this 
department. Rails have been very largely ordered forward, and 
makers ‘experience difficulty in keeping up to delivery engage- 
ments. Prices show a disposition to advance, as continental com- 
tition is not so keen as it has been of late. Hoops, tin bars, 
fillets, and merchant steel generally are in good demand. 

Shipbuilders report no new orders, but prospects of some good 
trade in Admiralty and commercial tonnage are afforded, and in 
the meantime much progress is being made with the contracts on 
hand, most of which are on British Admiralty account. 

During the past week the shipment of iron represented 2220 
tons, and steel 5984 tons, as compared with 9657 tons of iron, and 
11,272 tons of steel ; a decrease in iron of 7437 tons, and in steel 
a decrease of 5288 tons. The shipments this year now represent 
57,687 tons of iron and 81,752 tons of steel, as compared with 
72,429 tons of iron and 80,233 tons of steel, a decline in iron of 
14,742 tons, and in steel an increase of 1519 tons. 

Coal and coke is in fuller demand, and the trade seems likely 
to increase in volume. Prices, however, remain unchanged, 
although there is a firmer tendency. 

Shipping is fairly well employed, but the recent storms checked 
the exports considerably. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

VALUES of house coal in the South Yorkshire district are 
gradually decreasing. A reduction of from 6d. to 1s. per ton is 
being allowed on orders of any magnitude, but these are not so 
frequent as coalowners could desire, the London market being at 
present exceptionally quiet. 

In steam coal business is fairly well maintained on account of 
home requirements. At this time of the year much less is done 
with Hull and other Humber ports, and a diminished business 
must be expected for some little time yet. The home demand, 
however, is quite adequate to keep values firm, and all coal bought 
in the open market readily fetches from 6d. to 9d. per ton more 
than the contract price of 9s. per ton. At Denaby Main the 
proprietors are getting more hands into the pits every day. 
Several hundred miners are now at work, and these great collieries 
are steadily resuming their place in the market. The position of 
the strike hands is simply deplorable ; the longer the men remain 
out the less chance there is of their ever returning to work, as 
their places are being taken by others. Those on strike have not 
the support of the responsible union officials, and yet they keep 
up the old stubborn attitude with a certain prospect, now that 
trade is settling down, of there being no room for them at any of 
the pits. 

Coke is still well called for. Although possibly the deliveries 
are not so heavy as they were, still there is no weakness in the 
market, and values remain as before. The requirements of the 
gas companies are now weakening as the year advances. It is 
significant, however, that the better «jualities of small coal are 
fetching more money, a pretty clear indication that business is on 
the upward move. 

In the iron trade the condition of affairs can scarcely be 
described as satisfactory. Inthe South Yorkshire district there has 
neither been an increase nor a decrease of the furnaces at work for 
some time. A market is readily found for all that is made, and 
stocks are practically non-existent. Under these circumstances it 
should be easy for makers to advance prices in sympathy with the 
upward movementin the North of England and Scotland. But as 
yet there is no tendency that way, and although the easy quotations 
now ruling appear to offer an opportunity to purchasers, there is 
little inclination on the part of consumers to order beyond what 
they need from time to time. Rather better business is reported 
in bar iron, the prospects for which are decidedly brighter. In the 
sheet branch department very little is doing, and an immediate 
improvement is not looked for. Current quotations are as follows : 
—West Coast hematites, 68s. 6d. to 69s. 6d. per ton ; East Coast 
hematites, 62s, to 63s.; Lincolnshire, No. 3 foundry, 49s. to 
49s, 6d.; Lincolnshire forge, 48s. to 49s,; Derbyshire, No. 3 foundry, 
50s. 6d. to 51s.; Derbyshire forge, 48s. to 49s.; bara, £6 15s, to £7 ; 
sheets, £8 12s. 6d. to £8 17s. 6d. 

In the steel trade the chief demand at present is on account of 
the fast-cutting special steels. The exceptional demand noticed 
some time ago is not quite maintained, but there is still a very good 
trade, not merely for the home markets, but for several of the 
foreign markets, including the United States. High-class steels, as 
arule, are actively called for, and mild steels are by nomeans dull. 
Several manufacturers report the receipt of good orders in grain 
machinery for South Africa. An order for an extensive plant was 
recently placed with a Sheffield firm, and was promptly succeeded 
by an order to duplicate it. In other directions there are evidences 
that the South African colonies are going to yield good business in 
the immediate future. India is also yielding some capital work, 
various orders having been placed for engines and railway material, 
pes with all machinery requiring steel, means work for theSheftield 
district. 

A good deal of work is being done in tramway and light railway 
material, Shettield enjoys a high reputation in its manufacture of 
points, crossings, and other accessories of the permanent way of 
tram and light rail lines, A very large production has been made 
in these specialities during the last year or two, 

Chere is not much improvement to report in the cutlery, silver 
and electro-plate industries. The first two months of the year are 
usually quiet, but with March a little animation is expected. At 
present, however, there is not much indication of briskness in any 
of the departments, and such work as is being received appears to 
be most unequally divided. 

The annual report of Messrs. William Jessop and Sons, Limited, 
steel manufacturers, &c., Brightside Works, issued on the 27th 
ult., contains an interesting reference to the recently established 
American enterprise. The directors state that during the whole 
of the past year the works in Pennsylvania have been under con- 





struction. In December only a few additions remained to be 
made, In January last the plant was put into operation, and the 
start, on the whole, was considered very satisfactory. Work is 
now going on steadily, and the directors anticipate the output will 
be a growing one. 

The Sheffield City Council, on the 2nd inst., decided to make a 
new issue of 3 per cent. stock to the amount of £950,000. The 
stock, which will be issued at the fixed price of £92 10s. per cent., 
is required for, amongst other purposes, works of sewage, electric 
lighting, street improvements, tramways, hospital and market, 
refuse destructors, and large sums are also wanted for the Little 
Don Waterworks. 

Mr. William Atkins, head of Messrs, William Atkins and Co., 
Limited, Bessemer-road, Sheffield, died on the 28th ult. in his 
seventy-second year. He was a native of March, Cambridgeshire. On 
coming to Sheffield, he entered the service of Messrs. John Charles 
and Co,, who then had the Kelham Rolling Mills, of which he became 
manager. Heafterwardstook over the managementof the businessat 
Millsands, which had beenconducted by Messrs. Naylorand Vickers. 
In 1870 he began business on his own account in the manufacture 
of steel and files. His eldest son, Mr. T. G. Atkins, is associated 
with the works in Sheffield, and the other two sons, Mr. W. Atkins 
and Mr. A. R, Atkins, tive in Sydney, where they manage the 
Australian branch of the business. Mr. Atkins was a thoroughly 
practical man in all that concerned rolling mills, tilts, and the 
various branches of the steel trade, Of a kindly disposition, and 
always willing to place his experience at the disposal of his 
friends, the deceased was much respected, and his death is deeply 
regretted, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

ONE of the leading features of our iron and steel industries this 
week has been the almost general advances in the prices of manu- 
factured iron and steel, after they had been for several months prac- 
tically stationary. Last week, as announced in this column, the steel 
plate makers’ combination in this district advanced quotations 
half-a-crown per ton ; and seeing that pig iron prices have this year 
gone up about 4s., while finished prices have been stationary, con- 
sumers would not have been surprised to learn that the advance 
was 5s, This week the combination have made the rise 5s., for on 
Wednesday they met and decided on another half-crown rise, the 
figures for steel ship plates being now £5 15s. less 2} per cent. f.o.t. 
Iron ship plates have been raised 2s, 6d., viz., to£6 7s. 6d. less 
24, per cent., iron ship angles to £6 5s. less 2} per cent., and steel 
ship angles to £5 7s. 6d. less 24 per cent. The bar makers 
combination met on Monday and agreed upon half-a-crown rise, so 
that now common iron bars are up to £6 7s. 6d. less 24 per cent. 
f.o.t. There is a slightly improved demand, but it must not be 
inferred that producers have put up prices because of that; the 
real cause is the advances in the value of pig iron, these being so 
heavy that it was impossible to cover cost of production with the 
selling prices that were ruling, and there was nothing for it but 
either to close the works or advance the prices, the latter being 
the alternative chosen. As quotations are rising in other districts, 
consumers have to pay the higher rates. 

The situation in the shipbuilding industry is rather more satis- 
factory, and the outlook more encouraging—so much so that there 
is reason to believe that the worst of the depression has been 
experienced. Shipowners, seeing that they are not likely to get 
new vessels on easier terms than the present, are giving out more 
orders, and it is probable that 1903 will prove a more favourable 
year in the shipbuilding industry than last year was. 

The joiners’ strike at the shipyards is the great drawback. It 
has now lasted sixteen weeks, and the strikers resist all the 
endeavours to bring about a settlement which are made by the 
employers and the representatives of other branches of labour at 
the shipyards. It is feared that it may become necessary to close 
the yards altogether if the joiners persist in their course, and the 
committee appointed by the allied trades to act as intermediaries 
are doing their utmost to bring the joiners to reason. It is shown 
to them that they should have consideration for the interests of 
the men in other departments of the shipbuilding industry, who 
are suffering from no fault of their own. But the joiners turn a 
deaf ear to the arguments of both the employers and their fellow- 
workmen. The joiners employed by the house builders get even 
now what is practically equal to 6s. 6d. per week more money than 
those working at the shipyards ; they are paid 2s. 2d. more money 
and work four hours less per week, and the shipyard joiners are 
determined that the difference shall not be made larger by them- 
selves agreeing to any reduction, especially when they are being 
kept by the house joiners. There is to be another conference of 
the various trades to-morrow—Saturday—but it seems doubtful 
whether, in the present temper of the joiners, a way out of the 
existing difficulty will be arranged. If it is, there may be some 
chance of an early revival of shipbuilding in this district, which 
has suffered more than any other from the depression ; but ship- 
owners will not give out orders here when there is a likelihood of 
yards being closed. Towards the close of last year a section of 
the men at Messrs. R. Craggs and Sons’ shipyard at Middles- 
brough came out on strike because they were called upon to work 
three-quarter time, the firm not having enough work to carry on 
operations full time. The men, after being idle for several weeks, 
have been going back in batches, and this week the last of those 
who struck have recommenced on the masters’ terms. 

The pig iron market has this week been more favourable to the 
sellers than it was in the two previous weeks, and consumers have 
bought more freely. The London houses, which have been doing all 
the speculation in Cleveland warrants, are holding their own very 
well, and continue to operate, though probably not with so much 
vigour as in the latter half of February. It is beginning to be 
believed that the rise in prices which they have brought about is 
not likely to be lost, for in view of the fact that the spring is at 
hand this is a favourable time for carrying on such operations, and 
consumers are more inclined to buy. It is also thought by many 
that there is more in the upward movement than has hitherto been 
conceded, and that probably America is at the back of it. The 
house that has taken the most prominent part in the speculative 
operations of the last three weeks has during the past year done a 
very extensive business with the United States, and it is thought 
that they may have actual orders to back up the transactions that 
are now being carried on in warrants ; if not, there may be good 
prospects of such orders. Consumers are not so indisposed to buy 
as they were last week, and, moreover, some of them will pay the 
advanced prices for forward delivery. From thisit may be inferred 
that they do not look for prices dropping materially. 


Cleveland warrants have been up to 5ls. 94d. cash buyers this | 


week, this being 4s. 4d: more than they were when the present 
speculative operations commenced just three weeks ago. Pro- 


ducers bave kept their prices well up to those of warrants, and on | 


Wednesday were «uoting No, 3 Cleveland G.M.B. pig iron at 
51s. 3d, per ton for early delivery. That they were able to secure, 
and some sales were made even at 51s. 6d., while 51s, would be 
paid for delivery over the second quarter of the year. These 
tigures show a substantial advance on those ruling in the middle of 
February, when the speculators began their operations. No. 1 is 
at 53s. 6d., No. 4 foundry at 50s. 6d., grey forge at 48s., mottled 
at 47s. 3d., and white at 46s. 9d. 

A sound, healthy business is being done in hematite pig iron, 
which bas been little affected by the speculation in Cleveland iron, 
and the advance in this branch may be regarded as altogether 
genuine and likely to be maintained. The demand is certainly 
brisker, while the output has been reduced. For mixed numbers 
fully 57s, 3d. per ton must now be paid ; if the price had risen as 
much as Cleveland the sellers would now be quoting 61s, 3d. In- 
creased expenses have had as much to do with the advance in 
hematite iron as the improved demand. Rubio ore has been put 








up to 16s. 6d. per ton delivered at wharf on Tees, or 16s. 3d. 
delivered on Tyne. : 

The stock of Cleveland pig iron at the close of February in 
Connal’s public warrant stores was 130,853 tons—an increase for 
the month of 5533 tons. The stock of hematite pig iron has stood 
at 1300 tons for several months. ' 

Altogether this year 172,384 tons of pig iron have been shipped 
from the Cleveland district, or more than in the first two months of 
any previous year except 1899, and the quantity is over 20 per 
cent. more than last year’s. 

The steel railmakers are doing a good trade, and maintain the 
price of heavy steel rails at £5 10s. net at works. Cast iron chairs 
have been raised to £3 15s. net at works, and cast iron columns are 
not below £6 15s. net. Mr. David Evans, the general manager of 
Messrs. Bolckow, Vaughan and Co.’s various works, has returned 
this week from a two months’ trip to the Continent and Algeria, 
undertaken for the benefit of bis health, Bridge builders are doing 
a fair trade, especially on export account. Messrs. Hemingways, 
Limited, Haverton Hill, near Middlesbrough, have secured an 
order for a new bridge near Witton Park ; the cost to be £1596. 
A new bridge is to be constructed between Newtown and Fairfield, 
at Stockton, to replace the present out of date brick structure. 

The death took place on Saturday of Mr. Charles W. Mitchell, 
Jesmond Towers, Newcastle-on-Tyne, at the age of forty-seven 
years. He was on the directorate of Sir W.G. Armstrong, Whit- 
worth and Co., Limited; also of the Wallsend Slipway and 
Engineering Company, Limited. He was the son of Mr. Charles 
Mitchell, a native of Aberdeen, who in the early days of iron ship- 
building started the yard at Walker-on-Tyne, and he followed his 
father’s business with diligence and success. The concern was 
amalgamated with Sir W. G. Armstrong and Co., Elswick, in 1882, 
since which time Mr. C. W. Mitchell has devoted much of his time 
to art, chiefly painting. His father gave £30,000 towards the 
extension of Aberdeen University, and his son presented £20,000 
more for the same object. 

At the annual meeting of the South Durham Steel and Iron 
Company, Limited, the chairman, Sir Christopher Furness, 
stated that this company was the largest steel plate-making con- 
cern in the United Kingdom. Their make in the past year was 
228,968 tons, 11,445 tons less than in 1901, and 41,445 tons less 
than in 1900. The output was valued at £1,457,988, but the 
profits on this large turnover only amounted to £33,242. They 
could not pay any dividend on the ordinary shares, and on the 
preference shares the dividend for the second half ofthe year could 
not be paid. Ship plates had fallen 20s. 9d. per ton during the 
year, but hematite pig iron only dropped 7s. 1d. Germany’s over- 
production of steel, said the Chairman, has been very detrimental 
to the business of the English steel maker. The Germans were 
able to undersell us in our markets by reason of their system of 
bounties. Many German steel works, however, notwithstanding 
their large trade, had not paid any dividend, but showed consider- 
able loss on their working. The South Durham Company have 
orders now on their books for 90,000 tons of plates. They propose 
to spend more money on Siemens furnaces and other improve- 
ments which will reduce their cost of production. Palmers’ Ship- 
building and Iron Company, Limited, will pay an interim dividend 
at the rate of 5 per cent. per annum, the same as in the correspond- 
ing half of last year. 

Mr. Frank V. Jones, who has been connected with Messrs. 
William Whitwell and Co., Limited, Thornaby Ironworks, Stockton, 
for nearly twenty-four years, acting as chief engineer for a con- 
siderable part of that time, has been appointed representative in 
the Midlands of Messrs. Babcock and Wilcox, Limited, manufac- 
turers of water-tube boilers. 

The falling off in the demand from America for coal, and the 
boisterous weather, has caused a considerable slackening in the 
demand for coal in Durham and Northumberland, and collieries 
are in many cases working irregularly in consequence. Prices all 
round are lower, and the market must be described as weak. Best 
steam coals are down to 10s. 6d. per ton, f.o.b., seconds to 93., and 
unscreened steam to 8s, 6d., but small is fairly steady at 5s. 9d. 
Best gas coals are at 9s. to 9s. 3d., f.o.b. Coke is firmer, 
especially medium qualities, there being a better demand from 
the ironmasters, who are paying 16s. 3d., and in some cases 16s. 6d., 
delivered at their furnaces on Teesside. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market was very strong towards the end of last 
week, and it was estimated that the iron which changed hands in 
the course of the week amounted to no less than 120,000 tons. Of 
course, this was the business done, and a great part of it may 
have been speculative. Nevertheless, it shows a much greater 
interest in warrants than had been manifested for a long time. 
The great bulk of the buying was in Cleveland warrants, and is 
reported to have come from London. Stocks, as is well known, 
are small, and it would therefore not be an impossible task for a 
syndicate to buy up all the available iron. It is another matter 
whether such a speculation could be easily carried through 
profitably. 

Local consumers have been purchasing wore freely, but they 
are obliged to act with caution, because there is, so far, little or 
no improvement in the prices of their manufactures such as would 
warrant increased expenditure on raw material. 

The warrant market has not been quite so strong this week as it 
was last. Business has been done in Scotch warrants at 56s. 14d. 
to 57s., one month, there being scarcely any cash business. Cleve- 
land warrants have sold at 51s. 104d. to 51s. 4d. cash, 51s. 11d. to 
51s. 7d. thirteen days, 52s. four days, and 52s. to 5ls. 7d. one 
month. Cumberland hematite has sold at 60s. 74d. cash, and 61s. 
one month. 

There is a firmer feeling in Scotch hematite pigs, which are up 
ls. on the week, merchants quoting 61s. 6d. per ton for delivery 
in railway trucks at the steel works, 

There are 86 furnaces in blast in Scotland compared with 82 at 
this time last year, and of the total 43 are making hematite, 38 
ordinary, and five basic iron. 

The stock of pig iron in Glasgow warrant stores was reduced 200 
tons in the course of the past week, and the total quantity in stock 
is now only slightly over 20,000 tons. The output at the ironworks 
is large and steady, but itis not thought that at present any con- 
siderable additions are being made to makers’ private stocks. 

The arrivals of Middlesbrough pigs at Grangemouth in past week 
amounted to 8533 tons, compared with 13,685 in the corresponding 
week of last year, showing a decrease of 5152 tons. 

In the finished iron and steel trades there is a fair business doing, 
but it has not as yet been possible to obtain any ‘substantial im- 
provement in prices as a whole. The current demand, especially 


| for manufactured iron, is slow, and the prospects not very en- 


couraging. As regards steel, which largely depends on the condi- 
tion of the shipbuilding trade, it should be noted that some of the 
contracts reported to have been fixed with Clyde shipbuilders are 
at least prematurely mentioned, as the firms deny that any such 
orders have beeu obtained. There is, however, no doubt that the 
prospects of shipbuilding are somewhat more cheering than they 
appeared a few wecks ago. 

Some good additional orders are reported to have been placed in 
Glasgow district for corrugated iron for building stores and work- 
shops in South Africa, and also for steel to be employed in the 
same buildings. 

A Glasgow merchant firm is reported to have obtained, after a 
competition with German and American firms, a contract to 
supply 25,000 tons of steel rails for the Canadian Government 
Railways. 

The coal trade has not been so firm in the last few days. 
Shipping business, it must at last be admitted, has turned out dis- 
appointing, and the decrease in the s}inments continues. The 
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aggregate clearances at the Scottish ports in the past week have 
been 158,196 tons, compared with 178,858 tons in the preceding 
week, and 160,206 tons in the corresponding week of last year. 
The volume of business in the trade as a whole is at the moment 
considerably less than had been anticipated, at the same time 
there are continued large outputs at the collieries. The price of 
splint coal has been reduced Is. for March deliveries, this quality 
being now charged 8s. per ton at the pits. The tendency in prices 
generally is easier. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE coal tax is a sore point with Welsh colliers as well as coal- 
owners. One of the leading representatives of the men, speaking 
in the Rhondda Valley on Monday to a large meeting, said, that 
unless the Government removed the tax, a strong line of action 
would be carried out. Commenting further on the postponed 
agreement between the employers and colliers, he added that 
nothing could be stated until after the meeting in London next 
week, but he had every reason t») believe that a satisfactory 
settlement would soon be effected. 

From all parts of the district this week there has been nothing 
but complaints regarding the coal trade. One great cause has 
been the exceptionally stormy weather. Thanks to the considera- 
tion of coalowners, whatever the weather, the men can be 
conveyed to the collieries, but tonnage cannot come into ports. 
From Newport right around the coast to Llanelly it has been the 
same tale. I give a few illustrations: From Newport only 33,958 
tons of coal were despatched to foreign destinations, and only a 
little over 1090 tons coastwise ; Swansea, again, taking geueral 
tonnage into account, shipped 34,000 tons less than in the corre- 
sponding period, and Cardiff right through the week despatched 
wretchedly small totals. This week, on Monday three cargoes 
went to Capetown, and more the following day, showing an 
increase of business to that quarter. India is taking more coal 
and coke, and Newport mid-week sent a substantial cargo of 5000 
tons to Rio. But until the weather moderates business must 
continue dull. 

The death took place this week of Mr. Daronwy Isaac, repre- 
se itative of the anthracite colliers, and a man of ability. 

At the annual meeting of the Navigation Company, the directors 
announce an intended expendi'ure of £50,000. The outlay is, 
however, estimated to give an additional output of best coal to the 
extent of 300,000 tons. 

That lower prices have been current is certain, and sales 
have been effected at reduction to clear off the accumula- 
tions. Now, authorities say, bottom prices have been touched, 
and in proof adduce the fact that small steam, which has been 
drooping, is now getting firmer. By next week I shall be enabled 
to give a more certain forecast. As I write, with little change in 
the weather, business is slack. 

Best steam is quoted 13s. 3d. to 13s. 6d. ; best seconds from 
12s. 6d. ; drys, 12s. 3d. to 12s. 6d. ; best steam, small, 7s. 6d. to 
7s. 94. Best Monmouthshire is selling from 11s. 9d.--about the 
lowest figure quoted yet. House coal, which has not had a good 
season, may now be looked upon as facing a drooping market. 

In the anthracite market, Swansea, the weather has told on 
prices. Best malting is selling at 17s., and good large coal from 
lls. Swansea quotes steam coals at 13s. 3d., bunkers at 9s., 
small at 6s. Patent fuelis from 13s. 9d., including tax. Last week’s 
shipment of patent fuel from Swansea was the smallest I have 
known for a long time ; only a little above 3000 tons. For some 
of this slackness the storms were accountable. 

in reference to the anthracite ‘‘ combination,” my doubts as to 
the venture have been strengthened by the attitude taken up by 
the leading coalowners at Llanelly. One authority of a trust- 
worthy standing, says:—‘‘The proposed trust has never found 
favour in the Llanelly district, and the large owners may be said 
to control the situation.” He adds, ‘‘ No combine would deserve 
the name which did not include the important collieries in the 
Gwendraeth Valley.” At the same time, the project was a bold 
and important one, and if attainable would have repaid all cost and 
exertion. As I have pointed out in this column, the day of anthra- 
cite is tocome. This will be when the 4ft. steam is getting very 
scarce, and the 6ft. and 9ft. costly to work. Steam coalowners 
say this is a long way ahead, and certainly this year is to witness 
some more virgin winnings. 

The Brecon Railway secretary reports that during the last half- 
year the Powell-Dulfryn output at Aberbargoed has been 400,000 
tons, and the company is about sinking another pit. The Rhymney 
Iron Company is also going to sink at Pengawr, and the inde- 
fatigable manager, Mr. Smith, proposes also to sink between that 
place and Darren. 

The Russian Government order for 30,000 tons best steam has 
been received by Messrs. Nixon for 33s., c.i.f. Visitors to the hill 
districts are satisfied with the indications of prosperity. ‘lhe 
brilliant display at night at Cyfarthfa, Dowlaiz, and Ebbw Vale 
is taken as guarantees of a brisk trade. The steel rail trade con- 
tinues strongly in evidence, Dowlais again turning out about 3000 
tons in the week. Cyfarthfa has quite touched the great maxi- 
mum of 1000 tons in one week from its leading furnace. No 
further illustration «f progress in the iron trade can be needed 
when it is remembered that the easy furnace output was five tons 
per week. 

I note that the chief works continue to import foreign ore largely 
—Ebbw Vale from Castro and Bilbao, Foreign steel shipments 
during the past week were small, principally steel sheet bars to 
Newport. Milford is sending its scrap steel to Swansea. Barrow 
is doing the same to Llanelly, and Glasgow angle iron to Newport. 

Pig iron has had quite a spurt in Swansea, and last week wit- 
nessed a decided advance in price, as much as 4s, per ton in 
Middlesbrough, and 2s. in hematite, while Glasgow warrants 
advanced as much as 3s. 9d. This, however, did not last, for 
this week there wasa reduction in Scotch of 74d., latest quota- 
tion being 57s. cash. The others remain for the present, but it is 
thought not forlong. That steel is advancing appears certain. 
Quotations rails, bars, and sheets remain the same as last week, a 
firmer character being reported on Change. In tin-plate all that 
can be stated is that quotations remain, but firmer ; and in the face 
of the advance in block tin, and improved outlook of steel, certainly 
no reduction likely. Tin-plate makers, Swansea, are resolute in 
refusing abatement, and press for highest quotations given ; and 
considering that Bessemer is quoted at 12s. to 12s, 3d., and Siemens 
up to 123. 6d., while the best charcoal is selling at 13s, 3d., buyers 
have little orno cause of complaint. Stocks are now over 200,000 
boxes on account of delayed tonnage. 

Lianelly threatens to close some of the mills on account of 
slackness. 

Jn the Swansea Valley industries are fairly active, stcel, copper, 
spelter, &c., and in the engineering works the pressure has beeu so 
continuous that overtime is a regular feature of late. 

I regret to have to announce the death of Mr. W. Blakemore, 
mining engineer of Cardiff, in his 74th year. In the seventies he 
was prominent amongst the East Worcestershire engineers ; in or 
about 1880 he was general manager of the Llynvi and Tondu Com- 
pany, a position he resigned in 1885, His eldest son, Mr. W. 
Blakemore, is a leading mining engineerin Montreal, andconsulting 
engineer to the Caradian Pacific Railway Company. 

Pitwood is ls. better this week, and patent fuel at Cardiff 
stronger ; iron ore keeps much about the same. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


GENERALLY, the iron and steel industries have becn tolerably 
well occupied upon the week, and the tone of the market is a shade 
firmer, though still far from brisk, 





In Silesia deliveries in pig iron have been specially lively to 
Saxony and Lower Silesia, and the syndicate will soon decide 
about a rise in the prices tor foundry pig. Inquiries for plates 
and sheets have been increasing, ana the girder trade has con- 
tinued fairly animated, 

From the Rhenish- Westphalian districts a steady, though slow, 
improvement is reported to be taking place in the iron business, only 
there is still much uncertainty and want of confidence perceptible, 
and doubts are entertained regarding the future development of 
trade, many considering the present slight improvement in the 
iron business to be but a passing one. All this bas been the cause 
of a continued weakness 1n prices. However, quite recently, the 
opinion has been expressed that an official rise in quotations will 
soon take place. Already forge pig has met with an advance of 
M.3p.t. Inland purchasers, on the whole, are still holding back 
with their orders, and the works are but partially well employed. 
Foreign sales, on the other hand, have been fairly large, but only 
very low prices can be gained. Iron ore is showing more life than 
formerly. In blooms and ingots a quiet trade only was done, but 
there is a good inquiry coming in for plates, and the rolling mills 
have been in tolerably brisk occupation. Home demand for girders 
and for sheets was stronger than in previous weeks. At a meeting 
of the German pipe foundries, which took place on February 14th, 
all foundries hitherto not belonging to the Syndicate have 
resolved to join, so now the number of works in the pipe convention 
will be twenty, instead of nine last year. 

The production of pig iron in Germany, including Luxemburg, 
is statistically stated to have been for January of present year 
782,484 t., of which 144,405t. were foundry pig and 28,857 t. 
Bessamer, 461,839 t. ba-ic, 77,255 t. spiegeleisen, and 72,128 t. forge 
pig. Production in December last year was 753,995 t.; in January, 
1902, only 656,688 t. were produced. 

A statement made by Dr. Reutsch for the Union of German Iron 
and Steelmasters, concerning the output of mild steel in Germany 
in 1902, shows the make in Bessemer to have been 517,996 t., and 
in basic 7,262,686 t.; total, 7,780,682 t. Production in 1901 was 
465,040 t. Bessemer, and 5,929,182 t. basic; total, 6,394,222 t. 
Dr. Reutsch estimated the inland consumption of pig iron in Ger- 
mapy for 1902 on 8,061,485 t., or 142 kilos. per head, against 
7,779,906 t., or 139 kilos. per head for 1901, 

Of late rumours have been afloat concerning the forming of an 
International Locomotive Convention, but the machine tactory 
Schwartzkopf, Berlin, the largest locomotive shop in Germany, has 
declared that all the large German shops, about fifteen in number, 
take no interest whatever in the forming of a convention like the 
one in question. 

It is reported from the Siegerland that while in 1902 the blast 
furnace works of the union for the sale of Siegerland pig iron 
were compelled to restrict their make 40 and even 50 per cent. at 
times, last month a restriction of 25 per cent. was tound to be 
sufficient, and activity is likely to further improve. Several blast 
furnace works have already blown in furnaces that had been put 
out, and in the engine-building department the number of con- 
tracts coming in has increased of Jate, and regular employment is 
secured for some months ahead. 

The falling off in the demand for house coal has had very little 
or no effect on the tone of the German coal market, which 
continues to show a good deal of life and firmness. Quotations are 
the same as in the beginning of winter. 

According to the Berliner Actiondr, deliveries of coal to Berlin 
during the last tive years have been as under :— 

Berlin. Berlin and subu: bs. 

Tons. Tons. 

2,922,182 4,162,192 
3,105,466 1,063,178 
2,978,746 4,124 041 
2,652,565 3,590,381 
+. +e ee =62,588,594 3,415,128 

The consumption of coal in Berlin was :—Pit coal and coke in 
1902: From England, 324,743 t., against the year tefore, 105,227 t.; 
from the Rubr district, 169,419 t., 6603 t.; from Zwikau, 17,307 t., 
+10,747 t.; from Upper-Silesia, 1,015,273 t. , — 83,422 t.; from 
Lower Silesia, 231,121 t., — 3978 t.; total consumption, 1,761,904 t. 
Brown coal and briquettes from Bohemia, 21,861 t., — 20,566 t.; 
from Prussia and Saxony, 984,954 t., — 30,943 ¢.; total, 1,006,815 t., 
—51,609 t. Import in English coal was for 1900, 479,907 t.; 1901, 
448,976 t.; and for 1902, 341,163 t. In American coal only 4215 t., 
against 1666 t. in the year before, have been imported to 
Berlin. 

In Prussia 270 collieries have been worked in 1902, against 277 
in 1901. The output was 100 115,315 t., or 1,088,492 t. less than 
in the year before ; consumption was 94,300,753 t., or 749,902 t. 
less than in 1901. The number of men employed was 709,598, or 
3383 more than in 1901. 368 brown coal works have been in opera- 
tion in 1902, against 358 in the year before. Output was 36,222,201 t., 
or 1,271,577 t. less, and consumption was 27,721,205 t., or 
1,107,132 t. less than in 1901. The number of men employed was 
14,485, or 4358 less than in 1901. 

All departments of the iron industry in Austria-Hungary remain 
dull and weakly occupied as before. The Bosnian Ironworks, 
Vares, have recently sold 30,000 q. spiegeleisen, a speciality of the 
said works, to America. 

Also for coal and coke a moderate demand comes in generally 
on the Austro-Hungarian market. 

Very little life is reported from the French iron industry, quota- 
tions remaining the same as previously, while employment and 
demand continue irregular. 

Coal, on the other hand, is very strongly inyuired for, and an 
upward tendency is perceptible. Deliveries per rail have been 
much more extensive than at this time last year. 

The tendency generally is firm onthe Belgian iron market, but 
the position of the rolling mills has become worse since the late 
rise in prices, for though finished articles are realising better 
prices, quotations for raw material have likewise been raised, and 
so the gain of the works that had not previously covered their 
demand in malleable iron is smaller than ever. Only the larger 
works, producing their own requirements in raw material, are better 
off than before ; besides, heavy orders in rails lately placed will 
keep them fully occupied for some time to come. 

There has not been any change since last week, in the condition 
of the Belgian coal market. The tendering for the State Railways 
will take place shortly. 

According to the Aulner Volkszeitung, the value of goods exported 
from Germany to England in 1901 was worth 907 million marks, 
while imports from England were worth 553 million marks. Value 
of goods imported to Germany from the British Colonies was 
414 million marks, while export from Germany to the Colonies 
was only worth 203 million marks, 

German general foreign trade for January of present year is 
statistically stated to have been as follows :—Import, 3,205,699 t., 
against 2,966,956 t. and 43,048,536 t. in the two preceding years; 
export, 3,149,758 t., against 2,474,258 t. and 2,414,739 t. during 
the two preceding years. Export in groceries shows a strong 
decrease—17,869 t.; export in raw sugar shows a falling off of no 
less than 38,361 t. against last year. 

Servian general export in 1902 is officially stated to have been 
worth 72,103,372f., total import being worth 43,933,239f. 


1902 . 

1901 .. 
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189 .. 
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AMERICAN NOTES. 


(From our own Correspondent.) 
New York, February 26th. 
THE advocates for a 1000-ton barge canal from tide water to the 
Lakes are now changing their tactics with a view of obtaining if 
possible government aid for the construction of a ship canal 
through New York State. The discussion of this question has 
absorbed a good deal of attention for the past year. The develop- 
ment of the export trade at many other points through railroad 
enterprise is increasing the difficulty of 2 broad solution of this 





complex problem. It was thought a few weeks ago that the 
various plans had been sifted down into one, but it appears that 
the promoters of the enterprise feel that the schemes they have 
formulated are not sufficient to meet the conditions which are 
likely to prevail three or five years hence. The railroads, however 
are not awaiting canal developments. Bridges and tunnels will be 
built as fast as engineering skill can build them. 

In order to increase the supply of ore from Lake Superior two 
immense deposits containing 12,000,000 tons of merchantable 
grades of ore will be stripped on the Menominee Range. ‘The 
purpose of this stripping is to mine the ore by steam shovels, which 
not only greatly increase the output but materially decreases the 
cost of mining. On one mine there are but 25ft. of surface to be 
removed, 

Owing to the inability of obtaining steel rails for the Inter- 
colonial railroad enterprise orders for 25,000 tons of steel 
rails have been sent abroad. An estimate has recently been made 
that before the opening of spring contracts for upwards of 
100,000 tons will be placed in other countries. The railroads are 
making out estimates, which, so far as details concerning them 
have been made public, will call for very much more material 
than can be supplied from American mills, if the statements of 
managers, as given this week, can be accepte? as final. 

Among the new enterprises recently announced is a double 
track electric line from Duluth and Lake Superior southward to 
the Gulf at a point not yet determined upon. Details concerning 
this important and somewhat revolutionary enterprise are not to 
be had at present. The scheme is not entirely new. It has been 
discussed in one shape or another for years, but former schemes 
contemplated the use of steam as a motive power, while this 
involves the utilisation of electricity. 

Chicago interests are deeply concerned in the development of 
New Orleans as a point of export. The Illinois Central is {20 
reiles from New York, and practically the same distance from New 
Orleans. Railway managers are watching these building enter- 
prises, which are looking forward to the development of an export 
trade by way of the Gulf instead of New York. ‘The outlet by way of 
the St. Lawrence is also being very closely figured upon. In fact, 
conditions are bringing about something of a crisis which may 
change the course of trade greatly. The great North-West, and, 
in fact, the entire Mississippi Valley, are gaining rapidly in popu- 
lation, both agricultural and manufacturing, and it is only a 
question of time when existing avenues to the seashore wil! be 
changed, 

Transactions in iron and steel for the past few days are of minor 
importance excepting in one or two cases. The furnaces have 
very little material to sell. Nearly all contracts have been placed 
for ore. ‘The Lackawanna Iron and Steel Company, which is 
becoming an important factor in steel production, now controls 
56,000,0U0 tons of ore in sight, besides 21,720 acres of bituminous 
coal lands in Pennsylvania. This new plant will be equipped with 
electric power transmitted from Niagara Falls. The great steel 
mills of Pennsylvania have quietly secured some large orders for 
steel rails during the week for delivery late this year. There are 
fresh inquiries arriving, but itis not clear at present that all of 
these incoming inquiries will be taken care ot. The property of 
the Passaic Steel Company at Paterson, N.J., a few minutes’ ride 
from New York, is to be greatly increased, and two 50-ton open- 
hea-th furnaces will be built as soon as possible, to be followed by 
others. The latest sale of basic steel reported was for 25,000 tons 
at 21 dols. at furnace. Sales of Canadian open-hearth steel are 
being made at Philadelphia at 30-25 dols. delivered. Inquiries for 
German steel made this week show that prices have moved up. In 
finished iron and steel all mills are oversold, and there is an influx 
of new orders which shows that consumers are far from being 
supplied. In the copper markets nothing of importance has 
developed, but the copper managers are making great improve- 
sents, especially in the copper field around the Lakes. ‘The com- 
pany is now endeavouring to incorporate with 155,000,000 dols, to 
take over the Copper Range Consolidated and the Tri Mountain 
properties. There is no surplus of copper in this market. There 
is a heavy demand, and consumption is increasing. All grades of 
copper were advanced 4 cent per pound a few days ago. 

Operations are widening in the oil fields of Kentucky. Manu- 
facturers of oil field equipment have just booked some large orders 
for earliest possible delivery. Four large properties in the Lead- 
ville, Colo., region have been brought under one management for 
the purpose of enlarging operations and increasing the production. 
Notwithstanding this is mid-winter, there is a stampede of miners 
toward the Klondike region. Preparations are being made for an 
enlargement of gold mining operations not only in Alaska but in 
recently discovered localities rich in gold in British America, 
This fact is indicated by the formation of companies in this city 
organised by some of the best known capitalists who are not 
accustomed to take chances. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market very quiet, owing to no arrivals on 
account of the bad weather. House coal unchanged, ‘The 
quantity of coal shipped for the week ending February 28th was 
44,721 tons. Foreign, 33,958 tons; coastwise, 10,763 tons. Im- 
ports for the week ending March 3rd:—Iron ore, 3665 tons ; 
steel bars, 3395 tons; timber, 2107 loads ; pig and angle iron, 
902 tons ; pitwood, 2880 loads. 

Coal: Best steam, lls. 9d. to 12s.; seconds, 11s, 3d. to 11s. 6d.; 
house coal, best, 15s.; dock screenings, 7s. 3d.; colliery small, 
6s. 9d. to 7s. Pig iron: Scotch warrants, 57s.; hematite war- 
rants, 60s. 9d., f.o.b, Cumberland prompt ; Middlesbrough No. 3, 
51s. 6d. Iron ore: Rubio, 14s. 9d. tolds.; Tafna, 15s. 6d. Steel: 

tails, heavy sections, £5 5s. to £5 7s. 6d.; light ditto, £6 7s. 6d. 

to £6 10s., f.o.b.; Bessemer steel tin-plate bars, £4 12s, 6d.; 
Siemens steel tin-plate bars, £4 15s., all delivered in the district, 
cash, Tin-plates: Bessemer steel, coke, 12s. to 12s, 3d.; Siemens, 
coke finish, 12s, 3d. to 12s. 6d.‘ Pitwood, 17s, ex ship. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE Britannia Rol.ing Mills, of Dorman, Long and Co,, 
Middlesbrough, which have been stopped since August last for 
enlargement and reconstruction, have resumed operations. 

Mzssrs, ANDREW HANDYSIDE AND Co., Limited, of Derby and 
London, makers of stee] bridges, roofs, buildings, and structures, 
have secured a large contract for bridgework for Mexico. 

Messrs, C. A. PARSONS AND Co., engineers, of Newcastle-on- 
Tyne, have obtained an order from the Kensington and Notting 
Hill Electric Lighting Company, for the supply of a 750-kilowatt 
steam turbine alternator, three-phase, 5000 volts, forty-five periods, 
non-condensing type. 

Mr. Henry F. Jog. informs that he has purchased the lease, 
plant and stock of the 31, Wilson-street, London, E.C., branch 
trom the firm of Henry F. Joel and Co, and Thos. Potter and Sons 
United, Limited, and that he proposes to carry on a business of 
electric dynamo, motor and electric motor car manufacturer, and 
contractor at this address in his own name. 








Tue Government of India, in view to minimise 
accidents to life and property, have proposed that bogie carriages 
be marshalled on a train in front By all Rage go oo 
carrying passengers, and with that object the railway authorities 
are being consulted as to whether they see any objection to the 
proposal being carried into effect. 
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THE PATENT JOURNAL. 


Condensed from ‘The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


tar When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics. 


19th February, 1903. 


3054. Winpow ArtracumEnts, A. J. Boult.—(F. C. 
Ho'lins, United States ) 

e055, FASTENING Devices, A. H. Stevens, London, 

6. AuToMOBILES, L. B. Gaylor, London. 

gost. Eveorric Firtryo:, A. E. Woodyer and E. W. 
Mayner, London. 

6058, Pregs, E. A. Wtiterich, London. 

yu59. Hansom-can Winpows, 8. 
London. 

3980, Motor Brcycizs, W. H , E, and G. A. Crosland, 
London. 

8°4L. Speep Governore. E Thunderbolt, E. H Craggs, 
and The Thunderbolt Patent Governor Company 
Limited, London. 

982. CARPENTERS’ Panes, J. W. Kirby and G. J. 
Davies, London. 

e063. System of Rartway Veuicies, C. G. Lefort, 
London. 

8964. Bopy Garment, 8. Vischer, London. 

9965. Screw Properiers, A. C. H. McIntosh, 
London. 

g966. Automatic Rattway Covuptines, G. F. L. Giles, 
London. 

3067. Cartrinar, 7. M. Edmunds, London, 

3968 Pranrs, L. M. Curry, London. 

8969. Toor for Cuttine Wirg, H. Pantin and A. Collis 





G. Whitehouse, 


London. 

8970. Sorrentnc Water, E. G. Weddell, J. G. 
Chamberlain. and R. Player. London. 

8971. Movina Rarts for RorirsG Mitts, F. Mills, 


London. 

3972. Renperino the Risk and Fatt of Trpes as u 
Source of Power, W. Blackburn, A. H. Dawes, 
and M. R. Knowles, London. 

3973. Soaps, C. Dreymann, London. 

3974. Housrs for Dryine Fisu, H. N. Haug. London 

8975. Steam GENERATORS for VenIcits, A. J. McDonald, 
Lendon. 

3976. WHEELED Ventcces for Rartways, &c., J. Taylor, 
London, 

8977. Petro, Excing CARBURETTER FLOoat, C. A. Gould, 
London. 

8978. NON-REFILLABLE Borris, W. P. Thompson.—(W. 
B. Hargan and G. C. Anderson, United States.) 

8979. Grettine Boats In and Ovt, W. J. Pirrie and W. 
Mullan, Liverpool. 

3980. VenicLe Brakes, G. Bailey, Liverpool. 

3981. INCANDESCENT MANTLE for Lamps, A. W. Lucas, 
Liverpool. 

8982. Baskets for Carpoya, A. Mauser. Liverpool. 

$983. Sarety Frses, E. Mies, T ivernool. 

3984. Sewmsc Macutnes, W. 8. North. Liverpool. 

$985. Device for DispLayrnc Pocrposgs, A. Steer, 
London. 

$986. Evecrrtc Tececrarn Apparatus, E Vanzetti — 
(A. Levy, Italy.) 

$987. RarLwavy Vanicie AxLe Trucks, H. R. Keithley, 
London. 

8988, CooLine Parts of the Bony, H. Enax and W. Geyer, 
London, 

$989. Motors for Extxctric Venicies, C. de Kando, 
London. 

$990. Rorary Copper-PLATE Pristine Macuines, M. 
Rudometoff. London. 

8991. Propuctne ARTIFICIAL ResprraTion, R. Eisen- 
menger, London. 

8992. SPRED-INDICATING ApraRaTus, H. E. Spivey, 
London. 

$993. Apparatus for Cieaninc Botries, H. Tersling, 
London, 





20th February, 1903. 


8994. Water Borer, A. Jackson. Leeds. 

8995. ATTACHMENT for CARRIAGE StEps, H. P. L. Triscott, 
Colchester. 

£996. Taerapgutic Lampa, G. B. Batten. London 

8997. Carnvino Fork Gvarp, W. Wells, Worthing. 

8998. Tackers for Lastinc Macuines, H. and A. H. 
Mortimer, Northampton. 

8909. ComBrnaTion Bicep. W. Wells, Worthing. 

4000. Removixa Toot Suanks, H. F. Atkins, Old 
Fletton, Peterborough, 

4001. Forozs Oprratep by Compressep Arr, G. H. 
Pearson, Swindon. 

4002, Wave Mitt, T. Gaddes, Harrogate. 

40038. MANUPACTURR of Pygumatic Tires, W. and L. 
H. Swain, Keighley. 

4004. Moror Cars, J. T. Pearson, Burnley. 

4005. VentrLators, C. Gould and J. H. Sutton, Bir- 
mingham. 

4006. Prevention of Smoxe in Fornaces, G. Wilson, 
Manchester. 

4097. Warp Beam ReoucaTinc Appliances, T. Smith, 
Halifax. 

4008. Pronuction of Paper Tvngs, C. Harvey and H. 
G. Shorthouse, Birmingham. 

4009 Manvracture of Non-porsonovs Matcues, J. 
Huch, Manchester. 

4010 TerMtnats of BepstEap Piiiars, J. C. Staples, 
Birmingham. 

40\1. TeLepHontc TransmitTers, W. G. 
Bardac, Franee.) 

4012. Propucer Gas Generators, E. F. Morris, Man- 
chester, 

4013, WaTER-waEEIs, W. P. Townson London. 

4014. Snow-cases, D. McEwan, Glasgow. 

4015. Hanp Pumps, J. G. Statter, London. 

4016. TeRmtnaL Box and Cut-ovt, L. W. Crosta, West 
Bridgford, Notts. 

4017. Drtvinc Mecuanisas for Cyours, W. H. Deaville, 
Manchester. 

4018. Seir-cLosina Stor Vatves, C. 
chester, 

4019. Geweratinc Water-Gas, F. Bauke and C, Fuchs, 
Manchester. 

4020. Barometers, J. Tatlock, Glasgow. 

f. vera Bgp, R. R. Thom, Mauchline, Scot- 


Heys.—(B. 


Hundt, Man- 


and. 
4022. Stoppina Punctures in Tires, J. M. Benzie, 


gow. 

4023. Garment Crasp3. M. Coffey, Glasgow. 

4024. Puzzirs, L. E. De Marais and H. J. Warneke, 
Glasgow. 

4025. Entarcina Braceiets, E. Drews, Baden, Ger- 


many. 

4026. Roor Supporter, T. Thomas, Tonyrefail, South 
ales, 

4027. Sanp-HoppeR Mecuanisms, J. Griffiths, Liver- 


pool. 

4028. “Scraper” for LirHocRAPHic Presses, D. Atha, 
Birmingham. 

4029. Hot-water Apparatvs, Claughtons (Leeds), 
Limited, and E. Austin, Leeds. 

4030. ConverTING a Cycie into a TanpeM, W. J. and 
M. Brookes, West Brighton. 

4031. Forwack for MeLTine Siiica, W. A. Shenstone, 
Bristol. 

4032. Extinauisnina Gas Licuts, A. Friedrich, Bir- 
mingham. 

a art for Partour Games, F. W. Baynes, 

on. 

4034. PuncHIne and EvyE.errine Macuing, M. H. 
Pearson, London. 

4035. Puncues, G. E. Cornioley, London. 

4086. Nats for Sorts of Boots and SuHogs, F. Jones, 
London. 

4087. Burrons, W. H. and J. J. Forsyth, Bristol. 

4038, MILKING Devices, J. Taylor, London. 

4039. Batreries, W. R. Goddard, London. 

4040. Composition for DsstRoyino [Nsgots, . F. 
Btrawson, London, 





4041. Steg: Manxvuracturg, B. Talbot and P. Gredt, 


mdon. 

4042, ScrEwep Reversis_e CoLvar Srvp, E. W. Scott, 
London. 

4048. Enatnes, G. F, Lawrence and A. J. Field, 

mdon. 

4044. Praventina Veuicites Sxippine, 8. Butler, 
London. 

4045. Smoke ConstmerR for Cuimygys, H. Dvbell, 
London. 

4046. Process for Distittinc Muygrat Oita, A. G. 
Brookes. — (Riitgerswerke - Actiengesellachaft, Ger- 
many.) 

4047. Macuine for Motive Power (Arr), G. Casada, 
London. 

4048. Buitpinc Mareriazs, B. J. B. Mills.—(4 Seiglé, 
Franee.) 

4049. Process for Propucine Ammonia, H. C. Woltereck, 
London. 

4050 Process for Proptcine Aumont, H C. Woeltereck, 
London. 

4051. S°pMaRINE VessEts, Count Piatti 
London. 

4052. Burners, W. T. Sugg, London. 

4053. Sream To nixes, N. Becker and 8. Nahm, 
London. 

4054. Vatve for Draawina Orr Lrquip, G. Axdcrfer, 
London. 

4055. Dryinc Paper, H. H. Lake.—({W. 

United States ) 

4056. TRaNsMITTING Power, 8S. Currinand 8S. Ashdown, 
London. 

4057. Reparrino Sues at Sea, N. J. McLaughlin, Kings- 
ton-on-Thames. 

4058. Dress Guarps for Cyrcizs, F. G. Bumpus, 
London. 

4059. ConstrucTING CoIN-fREED Mecuanism, A. C. 
Argles, London. 

4060. Batrerigs, C. P. Elieson and A J. Faulding, 
London. 

4061. Guns, J. A. Palmborg. London. 

4062. VENTILATING APPARATUS for WATER-CLOSETS, W. 
P. Thompson.—(C. W. Schultz, United States, and C. 
M. Walker, Canada.) 

4063. Uritmine Heat, J. Anzbock and A. Basch, 
Liverpool. 

4064. Manuracture of INsuLaTING PLarss, J. Justus, 
Liverpool. 

4065. Beartnas, H. T. Boothroyd, Liverpool. 

4066. CLEANING or DygInG C.Loraine, T. 8. Johnson, 
jun., Liverpool. 

4007. Removinac Scare from Borger Tupgs, J. J. 
Speakman, Liverpool. 

4068. PorTaABLE BLowinG Apparatus, G. A. Mower, 
London. 

4069. Locks, C. Nicholson, London. 

4070. Srupe, A. J. Cleary, London. 

4071. Topnacco Pips, E. Nash, London. 

4072. Device for LasgLLING OvysTERs, 
London. 

4073. Screw Stoppers, S H. Crocker, London. 

4074 Evecraic Lamps, J. Y. Johnson.—(The Voltohm 
Elektrizitits Gesellschaft Actien Gesellschaft, Germany.) 

4075, APPARATUS for SUPPORTING Suarts, F. M. McLarty, 
London. 

4076. Evecrro-maocnets, H. A. Mavor and Mavor and 
Coulson, Limited, London. 

4077. Arnmatures for ELecrric Motors, H. A. Mavor, 
W. F. Grafton, and Mavor and Coulson, Limited, 


London. 
R. Parry, 


Dal Pxzze, 


M. Barber, 


D. Walsh, 


4078. Marertats for Packrna Acips, 
London. 

4079. ADVERTISING on Enve topes, J. A. 8. Mackie, 
London. 

4080. Fountarn Pens, P. Molin, London. 

4081. AvTomaTic RecuLaTion of Fires, H. A. L. Barry, 
London. 

4082. Device for Locxinae Satcuets, F. Lehmann, 
London. 

4088. Sargry Cut-outs, P. Jensen.—(Dr. G. Langbein 
and Co., Germany.) 

4084. ExpLosion Enorygs, E. H. Hamilton, London, 

4085. Stouts for Riries, E. H. D. Lloyd, London. 

4086. Catipgr Gavuor, W. Love, London. 

4087. Ececrric AUTOMATIC Fink ALARM, J. W. Barber, 
London. 

4088. Burntnc Keroseng, E. J. Clubbe and A. W. 
Fouthey, London. 

4089. Block SienaLLixe, N, Dobrzanskiand.’, Husckak, 
London. 

4090. Woxsp Gvuarp for Topacco Pirrs, G. McCall, 
London. 

4091. Distrinutine Enercy, H. Hoerbiger and F. W. 
Rogler, London. 

4092. Gratinos, J. Meiles ani Schénfelder and Co., 
London. 

4093. Casa Reosters, The National Cash Register 
Company, Limited.—(7he National Cash Register 
Company, United States.) 

4094. Open Heartu Furnaces, F. E. Parks, London. 

4095. Wrxpows, G. Wise, I. R. Bartlett, and G. R. Jacobs, 
London. 

4096. Box for T. Carroll, 
London. 

4097. Winnowtne Macuiygs, H. Sellnick, London. 

4098. PorTABLE TaBuxEs, A. M. Brown, London. 

4099. Pseumatic DRILLING Macuings, F. D. Johnson, 
London. 

4100. Recutatine Gas, J. Jensén and T. T. Neilsen, 
London. 

4101. Hypraviic W. Wolski, 
London. 

4102. Sarety Lames, J. Lyle, London. 

4103. Foop Container, W. Redpath and 0, Porter, 
Manchester. 
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4104. Motor Cycugs, G. F. Lawrence and A. J. Fiele, 
London. 

4105. Game for Inpoors and Outpoors, A. T. Hornby, 
Worthing. 

4106. TRANSMITTING Power, McA, A. Birkmyre, White- 
well, near Belfast. 

4107. Srartinc Gas Enoines, H. Cunynghame and C. 
V. Boys, London. 

4108. Writine Inxs, F. Schlichthaar and H. Tenderich, 
London. 

4109. Automatic WaTEeR Hearar, G. W. Richardson, 
London. 

4110. Enorngs, W. Andrews, Oscott, near Birming- 
bam, 

4111. Manuracturge of Ccrtarn Banps, R. Hine, Bir- 
mingham. 

4112. Corn-rreEep Device, W. and F. T. Fletcher and 
W. E. Walker, Derby. 

4113. Artirictat Corks, G. Hookham, London. 

4114. Heatrno Kins, J. Maxwell, Glasgow. 

4115. Hoss for Wargts of Vetocipepgs, 8. A. Snell, 
Birmingham, 

4116. INcANDESCENT Gas Fuitttnes, J. Mason, Man- 
chester. 

4117. Exureitinc Pictures, T. H. Kingscote and W. 
Williams, Manchester. 

4118. OverHeAD Loap-caRRYING Gagar, T. A Savery, 
Birmingham. 

4119. New Saargs of Weicuts, P. Edwards, Liver- 


pool. 

4120. Fastentne for MANHOLE Lips, A. E. Gray, Sun- 
derland. 

4121. Srartinc Extxctro Morors, J. A. Saner, Liver- 


pool. 

4122. MepIcINnE MgasuRING Gass, W. C. T. Paternoster, 
Swindon. 

4123. Support for Suetves, T. A. Procter, Hudders- 


field. 

4124. Ratsep Letrers, A. Nicholson and J, Hall, 
Leek, Staffs. 

4125. Commutators, H. Davis and G. Bayes, Derby. 

4126. Taermostats, G. E. Wright and D. R. McNeill, 
Birmingham. 

4127. Recerractes for Neepuxs, T. 8. Kendrick, Bir- 
mingham. 

4128. Huss for WHEExs, G. Littlewood and H. J. Tonks, 
Birmingham, 





4129. Fasteninc Barr t> Fisninc Liye, P. Bischoff, 
Birmingham. 

4130. Brakg, P. T. Somerville-Large, Kilcullen, Co. 
Kildare. 

4131. Catz or Porss for Corns, T. Wilcox, Birming- 
ham 

4182. Torners for Leaves of Music, R. Slater, jun, 
Burnley. 

4133. Usine Bicycte Pepats as Srepa, F. Mitchell, 
London. 

4134. Wing-pRawixG Macuaings, E. 8. Bond, Birming- 


ham. 

4135. Non-sk'pptnec Tire Cover, M. Purser, jun., 
Carlow, Ireland. 

4136. SHeppIxG Morion for Looms, R. 8. Collinge and 
T. H. Halstead, Manchester. 

4137. BraceLeT Fasteninos, P. Pepper and Sons, 
Limited and J. W. Robathan, Birmingham. 

4138. Sckkw Daivers, B. Gutmann and R. Schmidt, 
London. 

4139. Dovaa-mouLpInG Macutygs, T. Heugh, London 

4140. Gramopuons, H. G. Miller, Walth»mstow. 

4141. Casement Strays, Tonks, Limited, and W. Sparks, 
London. 

4142. Dyrtnc Macning, E. de Pas3.—(7he Vacuum 
Dyeing Machine Company, United States.) 

4143, Saies’ Bertas, A. N. Chamberlain and W. L. B. 
Hall, London. 

4144. Bo1T.e-Fittinc Apparatos. 8. L. Goldwin, 
London. 

4145. Evectric Lamp Hoipers, H. Hirst and T. H. 
Bacon, London. 

4146. Cameras, E. F. Cassel, London. 

4147. Ware Sprines for Cycies,G M. de Saint Léger, 
London. 

4148. Manuractvre of Baooms, J. Francis, London. 

4149. Storinc Evectric Engrey, C. H. Bryant and A. 
Watling, London. 

4150. Foop Propucts, W. 8. Bromhead, London. 

4151. Waercs for Venicves, J. Jackson, London. 

4152. InTgRNAL ComBusTION Enoines, E. F. Piers, 


mdon. 
4158. Hoipgrs for Carr1aGE Dor”, W. Mullan, Liver- 


pool 

4154. Cement for Usitinc Woop, J. H. J. Bartels, 
Liverpool. 

415°, Tarasuixe Macnines, W. J. Wood, Liverpool. 

4156. Meta. Poxtsn, R. Stephenson, London. 

4157. Boots and Saogs, W. R. Wray and P. E. Legard, 
London. 

4158. Treatment of Inpra-RUBBEP, Bertrams, Limited, 
and R. Milne, Manchester. 

4159. Mretat Cross Joints, R. G. W. Eaton, Lower 
Edmonton. 

4160. Reriectors, The Metallic Mirrors of America, 
Limited, and I. E. Lewis, London. 

4161. Ciurca Gear for Motor Cycugs, A. G. Bobbett, 
London. 

4162. Worxtre Draw Bencues, G. Lambert, London 

4163 ELE&cTRO-MAGNETIC INSTRUMENTS, E. K. Miiiler, 
London. 

4164. Screw-cu1TiIne Latues, J. Gros, London. 

4165. Rowtocks, A. Fenwick, London. 

4166. InpicaTine the Dgeprx of Liquips, L. Murphy, 

mdon. 

4167. Baeaxes, Société Anonyme des Anciens Etablisse- 
ments, Panhard and Levassor, London. 

4168. Means for OBTaIninc CuRRENTS, P. C. Hewitt, 


London. 

4169. TrL"p Roors, R. Haddan.—(J. H. Welsenaar, P. 
H. Romeyn, and A. A. J. Verkerk, Holland.) 

4170. Cigarettes, J. A. McMullen, London. 

4171. Converters for Etgcrric Currents, C. W. 8. 
Crawley, London. 

4172. Burners for Vapour or Gas, O. Hurschmann, 

mdon. 

4173. Dryinc Apparatus, H. Diédrich, London. 

4174. Preventinc Trans Runwine Past a Sienat, L. 
J. J. Van Akkeren, London. 

4175. Supportine Jornts, B., A. L. Bloomer and R. A. 


Iman, London. 
4176. — Pipes, Cigar Hoipers, &c., M. Gleiche, 
mdon. 


4177. Riu Brakes for Cycizs, P. J. Ogle, London. 

4178. Groovincor NECKING METAL Tubgs A. L. Watkins, 
London. 

4179. Sprep Gear for Macutyery, T. Gries, London. 

4180. Bart Cocks, A. Wallbrecht, London. 

4181. Horstine Apparatvs, A. T. Dawson and J. Horne, 
London. 

4182. Manuracture of Gotr Batts, K. Gray, London. 

4183. Prayine Batts, F. W. Smith. jun., Lomdon. 

4184. Vapour-BvRNING Stoves, O. Hurschmann, 
London. 


23rd February, 1903. 


4185. Hanp Daitis, B. H. and E. 
Hove. 

4186. CHANGE-SPEED Gear, S. A. Knight and A. L. 
Bayley, Birmingham. 

4187. PHoTtoGRAPHIC PRINTING Frames, F. H. Bailey, 


A. Smallwood, 


4188. PHotocrarnic Firm Hoxpers, F. H. Bailey, 
London. 

4189. Gas Enoines, W. Rowbotham, Birmingham. 

4190. Ratcuet Ciurca for WHEgLSs, W. Freeman and 
G. E Playforth, Birmingham. 

4191. Moron Sipe-sutrp Preventer, J. H. Williams, 
London. 

4192. Breer Encines, J. Lawden, F. 8. Poole, and H. 
R. Newey, Birmingham. 

4193. Screw-cuttinc Diz Heap, W. E. 
Halifax. 

4194. VaLvEs and Cocks, G. Murray, Glasgow. 

4195. Macywetic Compassgs, W. D. Whyte, Glasgow. 

4196. Pickers for Looms, F. Pullan, Leeds. 

4197. MILLING FLanags on VALve Cuests, 8. E. Alley, 


Plummer, 


Glasgow. 

4198. Dovusie-actinc Door Catcn, J. E. Manock, 
Manchester. 

4199. Srarr-Eves for ADsostine Srarr-Rops, J. Ridge, 
Brighton. 


4200. Macuingry Guarps, J. Dunn and A. Riley, 
Manchester. 

4201. Apparatus for Heating Water, E. 
Liverpool. 

4202. Rock-DRILLING Macutng, T. Podmore, T. Berry, 
T. Ince. and J. Green, Wigan. 

4203. Inp1a-RUBBER Goops, B. Blundstone and D. 
Moseley and Sons, Limited, Manchester. 

4204. Compressep AIR AccumuULATOR, J. Hoskin, 
Morecambe. 

4205. Irons for Guio3stnc Livey, G. and A. Wray, 
Keighley. 

4206. GRAMOPHONE ReEcorp Reviver, F. Harrison and 
W. H. Pickering, Leeds. 

4207. CARBONATING MacHINERY, J. P. Jackson, Liver- 


Ambler, 


pool. 

4208. Primary Batrery Ceiis, W. E. Heys.—(The 
Hutchison Acoustic Company, United States.) 

4209. Freep Grar for CoaL-cuTtiInc Macatngs, A. 
Wilson, Leith. 

4210. Brusugs, A. Welsh, Glasgow. 

4211. Borter Tuse Cckanrne, G. R Sharpley. Lincoln 

4212. Wueret Hvs for Cycies, B. Wakefield, Bir- 
mingham. 

4213. Drivina Bannps, C. C. Gossage and The Irwell 
Rubber Company, Limited, Manchester. 

4214. Ganoway, J. H. Hamilton, Glasgow. 

4215. LupricaTine Roiuers. T. Dawber, Wigan. 

4216. Motor Omnteus, A. Remmers, A. Johnson, and 
G. Bryant, London. 

4217. Propgeiiers. W. H. Wood, London. 

4218. DistrLLine Sprrits, F. Meyer.—-(/. W. Meyer and 
J. W. Arbuckle, Trinidad.) 

4219, Noss Baa, J. Smith, London. 

4220. Friction Ciutcues, Humber, Limited, F. Fasom, 
and J. Sanson, London. 

4221. TREATING Exuavust Steam, Hudson Economiser 
Company Limited, and W. H. Holchouse, London. 
4222. PuncTuRE-PRooF SHIELD for Motors, F. Baines, 

London. 
4228. Crip for Fixino Mareriars, F. G. Fender and 
W, E. Coleman, London, 





4224. Rarr, G. Devenish, London. 

4225. Pans, H. W. Southcombe, London. 

4226. Hosg and Garment Supporters, M. Rubin, 
London. 

4227. PorTaBLe Ccoxinc Ovens, W. and I. Darby, 


ndon. 

4228. Mecuanism for TaansmiTIInG Powazr, J. Dring, 
London. 

4229. Cocxsfor Deawixe orr Liquips, H. Dobbin, jun., 
London. 

4230 F.Luro Pressure Escings, J. Raldwin, london. 

4231. CaiMNkY-SWEEPING Rops, F. J. and F. Mathews, 
London. 

4232. Dust Carts, E. Lebich, London. 

4233. Drawixe orF Liquips, C. Martini and H. Biineke, 
London. 

4234. RypRo-ELEcTRIC Sincie Liquip Pixe, H. Piquer, 
London. 

4235. Srartine Device for Motor Venicies, W. Rose, 
London. 

4236. Cuarrs for Rartways, F. W. Bidder, and The 
Railway and General Enginecring Company, Limited, 
London. 

4237. Coxe Conveyors, M. Graham, London. 

4233 Worxtincof Orpwanceg, A. T. Dawsonand J. Horne, 
London. 

4239. Looms for Wravinc, B. J. B. Mills.—(Soci‘t’ 
Aleacienne de Conatructiona Micanijucs, Germany, and 
Soci/té Anonyme des Tissoges Cami'le Brun et Fila, 
France ) 

4240. Can Brakes, J. 
Thames. 

4241. Warer-ciosets, F. Guilleaume, London. 

4242. Sprep Transmission Gear, J. W. Restler, 
London. 

4243. Non-R¥FILLABLE BortTies. J. Whitelaw. London. 

4244 ConTRoLLtnc Corrests of Evecteiciry, H. V. Gill 
Liverpool. 

4245. Motor Car Boptrsa. A. Waghorne, Londen. 

4216. SicnaLutne Device for Muxgs, Siemens Brothers 
and Co. Limited.—(Sixmens and Halske Aktien 
Gesellachaft. Germany.) 

4217. Device fur Lockrya Raitwiv Ports, Siem2ns 
Brothers and Co., Limited, and L. M. G. Ferriera, 
London. 

4248. Tanks for Cooitne Liquips. H. Hunt, London. 

4249. Apparatus for Bornixe L1quip Fort, O. Linde- 
mann. —(E£. Korting. Germany.) 

4250 Mawnoracture of Dvestnrr,C. D. Abel.—(Actizn- 
Gesellachast fir Anilin Fabrikation. Germany.) 

4251, Manoracrore of PorTLAND Cement, M. Williams, 
London. 

4252. Corr Houpgrs, A. J. Boult.—(C. Estelberger, Ger- 
many.) 

4253. Removixe Disnes from Ovens, A. J. Holmes, 
London. 

4254. Cauck for Frsisninac Screws, W. Maddison, 
London. 

4255. Damprne Device for ENvELopgs, W. Quarrington, 
London. 

4256 PrevEenTinG UsrasTENIne of Boor Lacs, 8. Lewis, 
London. 

4257. ATTAcHMENTs for CycLes. H. Glade, London. 

4258. BinocutaR Rance Finpers, G. Forbes, 
London. 

4259. Pootocrapnuic Cameras, R. Krtigener, London. 

4260. MANUFACTURE of BRIQUETTES, Heeking, 
London. 

4261. Stipinc CivutcH Coupiines, G. C. Reinhold, 


Plattenburg, Kingston-on- 


ndon. 

4262. SteeRinc Mecuanism for Motor Cars, R. Donkin, 
London. 

4263. Automatic Brakes, H. H. Lake.—(Duishurger 
Maschinenbau Actien Gesellachast vormals Becham and 
Keetinan, Germany ) 

4264. Avromatic Brakes, H. H. Lake.—(A. Santaca- 
terina. Italy.) 

4265. Hotpgr for Tosacco Pipzs, W. Burgess, 
London. 

4266. Drivinc Mrcnanism, P. Hener and E. Marx, 


mdon. 

4267. Srwotz-TrRack Motor Cars, J. W. Hunter, 
London. 

4268. VenTILaTor for Rar~way Carriages, J. R. Row- 
land, London. 

24th February, 1903. 

4269. DeveLtorix3 Psaotocrapns, T. Goodair, Man- 
chester. 

4270. Commutators of Ecectric Motors, E. W. Drake, 
London. 

4271. Srrouts, J. Glover, Lowton, Lanca. 

4272. Exrractinc Botv:k Stoppers, P. R. J. Willis.— 
(H. C. Wehrle, United States.) 

4273. SHog Boutrons, A. Liibbertsmeier, Barmen, 
Germany. 

4274. TaBLet for Roti'ne Dover. The Richmond Gas 
Stoveand MeterCompiny, Limited,andJ. King jun., 
Liverpool, 

4275. ELectric Reeuiatixe Switcn, H. W. W. Dix, 
Birmingham. 

4276. Stgam Borers, G. D. and J. F. Stead Man- 
chester. 

4277. SoLtp-RUBBER TREADING TiRE3, E. B. 
Belfast. 

4278, Moutp for Maxrnc Drarn Sockets, R. Brierley, 
Preston. 

4279, Tun Disues, W. J. Cooper, Bristol. 

4280. Sup3tTiroTe for Naprzp Fatt, J. Robinson  Man- 

chester. 

4281. Seat Locks, E. Doran, Glasgow. 

4282. Sprrroons, H. Nicholson, Glasgow. 

4288. YARN-PRopUCING AppaRaTcs, H. H. Tillotson, 
Keighley. 

4284. Tap, R. and G. R. Sumner, Manchester. 

4285. Work Taptsgs, J. T. Anderson and C. H. Stables, 
Manchester. 

4286. Propuctnec METALLIC J. Wills, 
Sheffield, 

4987. Packtne Cases. W. H. Luther, Glasgow. 

4288. Brake, R. W. Haigh, Heaton Norris, near 
Stockport. 

4289, FonneL for Caarcrne Lrquips, J. Goldthorpe, 
Stockton-on-Tees. 

4290. Hatrcaways of Ve3sers, J. Carmichael, Stockton- 
on-Tees. 

4291. Drivine SELF-PROPELLED VEuICLEs, W. P. Brough, 
Kettering. 

4292. Roap Scaririer, W. Redhead and R. Pendlebury, 


Killen, 


CastTINGs, 


on. 

4293. VenTILaATING TunNELS, R. Murdoch, Cahir, Co. 
Tipperary. 

4294. Tenper Optato (Ostato Mottts) used for 
Mepicat Porposss, W. Fairweather.—(M. Kobayashi, 
Japan.) 

4295. Hrxats, J. Angus. Glasgow. 


4296. Gas-pRopUcER Furnace, J. and J. Meikle, 
Glasgow. 

4297. Trunks, &c., A. Griin and W. Milkowski, 
Glasgow. 


4298. Burner for Marine Licuts, A. F. Jenkins- 
Johnson, Lond»n. 

4299. Cooxixc Pots and Camp Ovens, R. Clayton, 
London. 

4300. Macutne for Fixtsuinc Boots, G. C. A. Lynn, 
Feltham. 

4301. Button Fastener, W. Peirce. Birmingham 

4302. Heap for Paotograrnic Lamps, T. G. Blood, 
Birmingham. 

4303. Rotary Gas Enorne, V. C. Tournier, Thornton 
Heath. 

4304. ApsustiIna Lamp Wicks, G. A. Polkey and G. 
Polkey, Limited, Birmingham. 

4305. Dress Guarps for Cyrcres, L. B. 
London. 

4306. Wrinp Motors, H. P. Saunderson, London. 

4307. Steam Vatvss, W. Boby. London. 

4308. Steam Borers, T. Hughes and H. S. Elworthy, 
London. 

4309. Drawrnec Boarps, H. Rummler, Londor, 

4310. Granps for Curtarn Srrines, N. B. Schneider, 
London. 

4811. Insvtators, W. Brandes, London. 

4312. Trivets, 8, Jackson, Brighton. 
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4318. Furnace Brinexss, E. Spicer and J. Gowing, 
London. 

4314. Toy, G. T. Hyde.—(B. S. Savage, United States.) 

4315. NON-REFILLABLE RECEPTACLE, A. Hotermans, 
London. 

4316. Jouvrs for Tusrnc, G. Howard and J. Smith, 
London. 

4317. Eronrnc Merat Piartss, J. A. Holmstrim, 
London. 

4818. Propuctne Crest Tries for Roors, M. Weinert, 
London. 

4319. Sarzs, J. Couch, London. 

4320. Lupricatina, F. B, Harrison and L. Y. Williams, 
London. 

4321. Inrcatine Tires, E. Girard and M. Ripert, 
London. 

4522. Vatve Gates, M. La Londe and O. A. La Riviere, 
London. 

= a Secectine Devices, W. D. Watkins, 

zondon. 

4324. Camera, A. R. Lange and F. W. B. Eichapfel, 
London. 

4325. Srreat Sweepers, J. T. Collins, London. 

4326. Anrmat Traps, W. A. Smith and R. N. Kirk, 
London. 

‘$327. Extractine Coppsr from Org, G. D. van Arsdale, 
London. 

4328. Pennouipers, H. Roeder, London. 

4329. Spesp Transmission Gear, J. W. Restler, 
London. 

4330. NON-REFILLABLE Bortrtigs, G. B. Kirby, London. 

4331. Santrary Conver Pviatss, E. Funke, London. 

4332. Boypgr for Harvestinc Crops, T. W. H. Clarke, 
London. 

4333. Psoro-copyinc Macaings, J. L. Rufenacht, 
London. 

4334. Supportive Devics for Impact Toots, E. Gunnell, 
London. 

4335. Furnaces, G. C. Marks.—(I¥. E. Moore, United 
States.) 

4336. OpgRATING SrRINGED INSTRUMENTS, M. Sinclair 
and H. M. Smith, London. 

4337. Exxisttine Curtains for Sarg, H. Hay, 
London. 

4338. Ostaumyinc Srergoscopic Errects, M. and H. 
Dickinson, London. 

4339. Apparatus for DeLiverine Stamps, J. Wirtz, 
London. 

4340. Manvuracture of Dyrs, H. H. Lake.—(K. (eller, 
Germany. 

4341. Motor Roap Venicues, T. A. Dring, London. 

4342. Giass Lamp Carmygys, A.C. MacLeod, Devynock, 
Brecon. 

4343. Tres for Moron Veuictes, R. H. Bicknell, 
London. 

4344. Gor Ciuss, G. A. Morton, London. 

4345. Cast Iron of Hier TevstLe StrencotH, A. Zenses, 
London. 

4346 Manvractortnc IwsutaTEeD Evectric Con- 
puctors, E. A. Carolan.—(The General Electric Com- 
pany, United States.) 

4847. VENTILATING BuriLpina3, J. and W. 
London. 

4348. Rieorne Rivetinc Hammers, E. J. Pennepacker, 
London. 

4349. PHOTOGRAPHIC 
London. 

4350. Tap for Mgasurtnc Liquips, J. Westaway, 
London. 

4351. Hoss Covpttnas, E. E. Gold, London. 

4352. Tires, R. 8S. Graham and W. M. Perkins, 
London, 

4353. Wats, J. Kulhanek, London. 

4354. Opometers, P. M. Justice.—{7The Veeder Manu- 
JSacturing Company, United States.) 

4355. Treatina Woop, P. M. Justice.—(Z2. B. Weed, 
United States.) 

4356. Store Service Apparatvs, Lamson Store Service 
Company, Limited.—(Lamson Consolidated Store Ser- 
vice Company, United States.) 

4357. Nozztgs, A, H. Mitchell and A. S. Williams, 
London. 

4358. Locomotive Drivinc WHkELS, 8. Timokhovitch, 
London. 

4359. SMOKE-consuMING Furnaces, 8. Timokhovitch, 
London. 

4360 Botrie Stoppers, H. Campbell, London. 

4361. Rai. Tres, W. T. McBride, London. 

4362. Macoines for Makino Paper Boxes, C. W. Gay, 
London. 

4363. Inkinc Paps, R. H. Smith, London. 

4364. Comptnation Trays, J. A. Hyleand T. F. Martin, 
London. 

4365. Rarrway Ratt Jornts, J. W. Gay, London. 

4366. Burtpine Biocks and WALLs, C. F. Whittlesey, 
London. 

4367. Propgiugrs, C. Vogel, London. 

4368. ELecrropgs for GaLVANic Batrerirs, H. Cottrell, 
London. 

4369. Frames for Batrgry ELEctropgs, H. Cottrell, 
London. 

4370. CingmaToaraPH Apparatus, H. H. Moon, 


Titus, 


AppaRatos, E. B. Owen, 


mdon. 
4371. Apparatus for Ion1TING GasLiGuts, F. Lauridsen, 


mdon. 

4372. Manvracturg of Cuains, C. Scharand M. Schmid, 
London. 

4373. Swap Hooks, E. Nolle, Liverpool. 

4374. Lips of Cooxrna UrTensits, W. P. Gardner, 
Liverpool. 

4375. FLUID-PRESSURE RIVETING Macutngs, C. W. Dehn, 
London. 

4376. Wasutxc Sanp, P. Maurice and La Société 
Nouvelle des Etablissementsdel'Hormeet dela Buire, 
London. 

4377. — for Rattway Roiine Stock, F. O'Dowd, 
London. 

WATER-CIRCULATING APPARATUS, R. Dietrich, 
London. 

4379. Lusricattnc Motors, Société Anonyme des 
Anciens Etablissements Panhard and Levassor, 
London. 

4380. Makina NoN-CONDUCTING MATERIAL, R. Imray, 
London. 

4381. Cycig Pepats, W. Gilbert, London. 

4382. Pomps. W. May and The Pulsometer Engineer- 
ing Company, Limited, London 

4383. PenmansHip Cuarts, W. Thomson, London. 

4384. WINDMILLS, J. P. F. Flaig, London. 


25th February, 1903. 

4385. Cray Strong Extractor, D. Pollard, Eccles, 
Lancs. 

Se TrrEs to TREADING WHEELS, J. Sloan, 

elfast. 

4387. Preat RENDERING Appliance, H. Trotman, 
London. 

4388. ELECTRICAL REsIsTances, R. W. Paul, London. 

4289. Contact Breaker, R. Chauvin and R. Arnoux, 
Birmingham. 

4390 Cain and PuLigy Appiiance, J. Stevenson, 
jun., Edinburgh. 

4391. Brake for VentcLe WHEELS, G. Viggars, New- 
castle-under-Lyme, Staffs. 

4392. AIR BiLowers and Exuausters, J. Say, 
Glasgow. 

4393. PREVENTING Escines Racine, J. Maclean, 
Glasgow. 

4394. Timinc the Return of Piczons, T. Wilkins, 
Manchester. 

4395. CycLe Support, T. Rosethorn and F. Barber, 
Manchester. 

4396. DomB-BELs, J. H. Hewitt, Glasgow. 

4307. Hatr-FixtnG Comp3, C. Bollé.—(J. Manasze, 
Germany.) 

4398. Hockey Sticks, W. G. Grenville, Birmingham. 

4399. Cooxine Ranoxs, Yates, Haywood and Co., The 
Rotherham Foundry Company, Limited, and 8. 
Haywood, Sheffield. 

4409. Secret Fastenines for Boxes, T. McCann, 
Liverpool. 

4401. OIL-EXTRACTING MacaIneERy, J. Enoch, and Rose, 
Downs and Thompson, Limited, Hull. 





4402. Boots, H. E. Webster and S. Power, Man- 
chester. 

4403. M&TAL-POLISHING Pasts, N. Crosby, Liverpool. 

= Sacks for Packrya Purposss, H. Jackson, Man- 
chester. 

4405. Makinac CaRBONIC J. Leslie, 
Belfast. 

4406. Bary Comrorrer, L. 


ANHYDRIDE, 
Levinson, Newcastle-on- 


yne. 

4407. GaRMENT Buckves, F. Hursthouse. Manchester. 

4408. PeTROLEUM VaporisERs, G. W. Weatherhogg, 
Lincoln. 

4409. Reckivina Impacr of CoLitpina VessEis, J. 
Lorincz, Glasgow. 

4410. Propuctne Sroracge Batrery Pcarks, W. Fair- 
weather.—(The General Storage Battery Company, 
United States.) 

4411. Garment Seams, N. E. Johnson and H. Garrison, 
Glasgow. 

4412. Rat Jornt, G. F. Smith, Glasgow. 

4413. Device for CoLLEcTinc Exxcrricity, A. G. 
Whitney, Glasgow. 

4414. Linemen’s [mpLements, S. Kirlin, Glasgow. 

4415. Outsrpr Sgats for Tramcars, H. Hough, Man- 
chester. 

4416. BLackvgap Brusues, W. Parker, London. 

4417. Dratn GuL_ey Traps, E. A. Green, Leeds. 

4418. Motor Cycigs, J. G. Accles, F. H. de Veulle, 
and W. Starley, London. 

4419. Box ConvERTIBLE into Warrrong, W. Wolilrabe, 
Birmingham. 

4420. Treatinc Rervuske Soap Sups, 8. and J. Turner, 
Huddersfield. 

4421. Repvucrion in 
Cambridge. 

4422. Boots, 8. Edney and Denham Bros, Limited, 
Bristol. 

4423. PHoTrocrRaPpHic Apparatus, A. Wilkinson, Man- 
chester. 

4424. Toy, K. Sparkuhl, Hanover, Germany. 

4425. CoLLapsIBLE Fornitors, F. Bihre, Hanover, 
Germany. 

4426. DistnrectiInc Matcs, T. Hastung, Hanover, 
Germany. 

4427. Umprecia. E. Newman, London. 

4428. Dravent Pcates for Fire-crates, J. Cox, Bir- 
mingham. 

4429. Water GaucE Guassgs, P. Calvert and T. Sunder- 
land, London. 

4439. Sorrentne Water, J. G. Baxter and H. H. B. 
Watson, London. 

4431. ——— of SHatge Om, A. Adiassewich, 
London. 

4432. SELF-RIGHTING Music Rest, H. G. Astell, jun., 
London. 

4433. GLovgs used for WicKeT-KEEPING, P. A. Altman, 
London. 

4434, Scrotcat Paps, A. J. Boult.—(0. Nicolai, Ger- 
many.) 

4435. ImpreanaTion of Woop, J. Wetter.—(0. Heise, 
Germany.) 

4436. OsciLLaTiInG TippLers, J. and F. J. Rigg and T. 
Meacock, London. 

4437. Recepracites for Mar 
London. 

4438. MacHrnER’ for Manuracturina Tosss, B. Rose, 
Birmingham. 

4439. Means for Frxuya Cottars and Tres, A. Wesly, 
London. 

4440. Avorpinc the Cuanor of Cotour of Prastic 
Susstances, L. Eilertsen, London. 

4441. Manuracturg of FLoorine, P. Stevens, London. 

4442. Connection of EtecrricaL Conpvuctors, C. 
Bauer.—(The Helios Elektricitiéita Aktiengesellachajst, 
Germany.) 

4443. Horstinc Drums, A. McNamara, London. 

4444. Dynamo Merers, E. Weston and A. 0. Benecke, 
London. 

4445. Tennis Racquets, W. Mills, London. 

4446. ConsTRucTION of GarreR or Leaoina, H. R. Chick, 
London. 

Gas Sroves and Raprators, 8. A. Bhisey, 
London. 

4448. Recovertne Cyanocen, J. B. de Alzugaray and 
W. A. Mercer, London. 

4449. INcaNDEsceNT Gas Burners, C. C. Carpenter, 
London. 

4450. Buinp Fixtures, H. E. Keeler, London. 

4451. Tapprnc CorKep Borries, J. A. Sherrard, 
London. 

4452 Leatoer Ponca, O. L. Harrison, Kingston-on- 

ames, 

4453, Seat CARRIER and TaBLE 
Basy Carriages, A. Schaefer, 

ames. 

4454. CrysTALLINE and Fisrous Meta, W. Kent, 
Kingston-on-Thames. 
4455. Bortnc Macuryg, 0. 

Germany.) 

4456. Macninges for DELIVERING MEASURED QuAN- 
TITIES of Liqguips, W. Lee and W. A. McMurray, 
London. 

4457. Lirts, E. B. Ellington, London. 

4458. ExtincuisHine Or Lamps, A. W. Lovelace, 
London. 

4459. _ ELECTRICAL H. Wauchope, 
London. 

4460. Determininc Exposure of Puates, H. J. 
Haughton, London. 

4461. Spgep Gear for Moron Veuicuigs, A. W. Burch, 
London. 

4462. Apparatus for Cookinc Purposss, O. Hutzler, 
London. 

4463. SpgcoLa InstRumMENTs, A. Liwy, London. 

4464. Propucers for Semi-warer Gas, C. Peters, 
London. 

= Drivinc Gears for Bicycie3, E. C. F. Otte, 


Size of Key, H. T. Davidge, 


Matrer, L. Schlaf, 


ATTACHMENT for 
Kingston - on - 


Imray.—(De Fries et Cie., 


GENERATORS, 


ndon. 
4466. Coverine for Wats, T. Heard and W. Mont- 
gomery, London. 
4467. Pecos for Tents and Ners, A. J. Allberry, 
London. 
— Brakes for Rattway Trains, N. Dymcoff, 


mdon. 
4469. Rotatine CiotH Rowers, A. McArthur, 
Belfast. 
4470. “Tae Ecuipsg,’ A. M. Puree, Randalstown, 
Ireland. 
4471. NaiL-pRIvinc Macutngs, A. J. Boult.—(United 
Shoe Machinery Company, United States.) 
4472. SappLE Supports, W. J. Lloyd and W. Priest, 
London. 
4473, Jornine Parts of ALuminium, T. H. Woollen, 
ondon. 
4474. Firg-arms, H. W. Holland and T. Woodward, 
London. 
4475. Appliance for Hotpinc Sgatina Wax, J. T 
Studley, London. 
4476. CANDLE Hotpers, T. Austin, London. 
4477. MECHANICAL ADVERTIsERS, H. Braun, Barnet, 
Herts. 
4478. Lamp-posts, F. M. Lewis, London. ; 
4479. Trees for VeutciEs, J. H. W. Fitzgerald, London. 
4480. FLasH-LicnTt AppaRatos, L. Susanka, London. 
4481. Wrappine Toracco, &c., W. Rose, London. 
4482. Apparatus for CompREssIne Alp, C. W. Vollmann, 


London. 

4483. Motor Bicyc.ies, W. H., E., and G. A. Crosland, 

London. 

4484. Sprtroons, B. G. Mészdros, J. Kahn, and A, L. 
P. Mertens, London. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gazette. 


705,721. Apparatus ror Castinc Incots IN Con- 
Trnvous Lona Lenortus, J. 0. EB. Trotz, Worcester, 
Mass.— Filed April 28th, 1900. 

Claim.—The jacket A and hollow heads B, C, the 





latter fastened to the ends of said jacket and having 
supply and discharge pipes, also having separate open- 
ings to receive and hold the ends of the ingot-mould 
D, the latter being held rigid in the upper end in head 
B, fitted loose at its lower end in head C, and whose 
inner surface is polished straight and smooth, and the 














funnel I, said funnel having the downward extension 
I! into the ingot-mould, and fastened to head B, in 
combination with means for supporting the molten 
metal in the ingot-mould until properly cooled to 
draw, for conducting it to the rolls of the rolling mill 
and said rolls ; said means for supporting and conduct- 
ing the metal comprising the vertically-operating 
piston M, connecting-rod N and head O, substantially 
as and for the purpose set forth. 


705,732. Retamsmna Wart, F. 
Ohio,—-Filed April 21st, 1899, 

Claim —(1) The combination with a retaining wall 
having a heel of a metal structure embedded vertically 
in said wall, and obliquely in said heel, so that the 
weight of the retained material upon the heel of the 
metal st:ucture will operate to retain the wall in 
vertical position. (2) The combination witha retaining 
wall having an inclined heel and a toe at opposite 


705,732 ] 


A. Bone, Lebanon 
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sidés thereof, of a metal structure embedded within 
said wall and heel, said structure consisting of upright 
bents at the back part of the vertical wall, and con- 
tinuing down along the upper part of the heel of said 
wall to the back part thereof, whereby, by reason of 
the toe and the heel, the weight of the retained 
material upon the heel of the metal structure will 
operate to maintain the wall in a vertical position. 

705,798. Trottey, W. L. von Hardenburg, Brooklyn, 

N. Y.— Filed June 22nd, 1901. 

Claim.—A trolley wheel formed with a. deep central 
annular groove, a right and left-handed helical groove 
substantially tangent to said annular groove, said 
helical grooves being of varying diameter, the increase 


in diameter of such grooves being substantially pro- 
portional to the distance between any two points, a 
trolley arm formed with a yoke at the end of the same, 
beveled circular bearing portions formed on said yoke, 
said beveled portions serving to guide said trolley with 
relation to the trolley wire. 


705,889. Roap-BREAKING MacuinE, J. Wrobel, Gross 
Diingen, Germany.— Filed November 18th, 1901. 

Claim.—(1) The combination with a road roller of a 
pair of adjustable frames, provided with toothed bars, 
a transverse shaft pivoted tothe rear of the road roller, 
crank arms secured to the ends of the shaft, and the 
links connecting the cranks to the frames, a counter 
adjustable weight secured to the shaft, and chains con- 
nected to the weights, and passing over pulleys 
mounted on the shaft B, arranged in the brackets 
secured to the rear of the roller, all substantially as 
described. (2)In a device of the character described, 
the combination with the roller of twin frames pivoted 
at their forward ends directly to the axle of said roller, 
and arranged on each side thereof, the toothed bars 
interposed between said frame and the clamping plate 
v, and held in place by the bolts, the cranks secured to 





the shaft w and the links, the lower end thereof 
pivoted to the frame, and the upper end pivoted to said 


705,889 





crank, the weights g, arm i, and chains R passing over 
the pulleys, all substantially as described, 


706,037. Pyeumatic Stacker, J. H. Eliard, Pye i/ 
Prairie, Kans.—Filed December 9th, 1901, 

Claim —(1) In a pneumatic stacker, the combinativy, 
with a horizontally rotary hood, and a vertical), 
adjustable delivery tube or chute, of the longitudin 
ally extensible flexible joint secured to the hood to 
move horizontally therewith, and also secured to th, 
chute or spout to move vertically therewith, substun. 
tially as set forth. (2) The combination, in « 
pneumatic stacker, of a horizontally rotary heod, a1 


\Z06, 037} 


air chute or spout having its inner end telescopically 
connected with said hood, and its outer end ver ict), 
adjustable and the longitudinally extensible air-tight 
flexible cover surrounding the adjacent ends of and 
rigidly secured to both said hood and chute, substan- 
tially as set forth. 


706,290. Mera.cic Packtna, A. J. Zwart, Chicago, Il. 
—Filed March 5th, 1901. 

Claim.—The combination with a piston-rod or valve 
stem and packing case therefor, of a single vibrating 
cup containing a plurality of conical bores and on 
final cylindrical bore, wearing rings within said bores, 
the combined length of said rings being less than tl. 


IWALRS 
Vl TEL, YY 


combined length of said bores, and a follower snugly 

fitting between said rod and the interior circumferenc: 

of said cylindrical bore and longitudinally movabh): 

therein, substantially as described. 

- = -— 

706,345. APPARATUS FoR SioHTING GuNs wiTH Is- 
DEPENDENT Linx oF Sion, C. P. B. Schneider anid 
J. B.G. A. Canet, Le Creuzot, France.—Filed January 
29th, 1901. 

Claim.—(1) The combination of a sight device, a gun, 
and its carriage, with a sector-shaped bar supporting 
the sight and with which the gun moves, a guide for 
said bar on the gunor cradle and concentric with the 
the trunnions, means on the carriage for shifting said 
bar in a vertical plane, and gun elevating and depres- 
sing devices connected to the gun and to said bar. (2) 




















The combination of a sight device, a gun and a gun 
carriage of a gun elevating and depressing mechanism, 
a sector-shaped bar supporting the sight device and 
said elevating and depressing mechanism, a worm 
gear operatively connected to said bar for elevating 
and depressing the same, and thereby simultaneous y 
moving the sight device and gun in a vertical plane 
without altering their angle of inclination to each 
other. 

706,517. APPARATUS FOR WELDING AND TAPERIN? 
Sockets, P. Boyd, Pittshurg, Pa.—Filed Decenxr 
21st, 1901. ; 

Claim —(1) In apparatus for welding and tapering 

pipe sockets or couplings, the combination of a 

mandrel, and a die having a welding cavity and a 

stripping shoulder in front of andabove thesame. (2) 

In apparatus for welding and tapering pipe sockets or 

couplings, the combination with a mandrel of a dic 

having a welding cavity and a stripping shoulder in 





front of and above the same, and a plunger in line 
with said shoulder. (3) In apparatus for welding and 
tapering pipe sockets or couplings, the combination 
with a mandrel of a die having a welding cavity and a 
stripping shoulder in front of and above the same, a 
fulcrum support for the mandrel in front of the die, 
and a shoulder or collar on the mandrel arranged to 
engage said support to position the mandrel in the 
die. 
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SOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 


(From our Special Commissioner.) 
XX.*—THE LABOUR QUESTION, 


JOHANNESBURG, February 3rd. 

Iy these articles much has been said about South 
Africa’s capital and labour, and it was not my intention 
to reopen the subject in Taz Eneineer. Owing, how- 
ever, to the heated controversy now going on in the 
London papers, and to the astounding misconceptions of 
some of those who are taking part in it, I think it advis- 
able to clear the ground a little by giving a few plain 
facts as to the situation. Had these erroneous views 
been confined to that class of paper or politician whose 
habitual method of solving the labour problem takes the 
simple form of crying ‘ Down with the Capitalist,” the 
question would not have been serious. Some of the 
weightier, the more serious papers, however, which 
generally accept the capitalist as a necessary item in the 
economic system of England and the world, have been 
the most emphatic in denouncing him as an unmixed 
curse in South Africa. If ever a country wanted 
capitalists it is South Africa to-day. Whatever their 
methods may be, the future historian will be forced into 
the conviction that without them British South Africa 
would never have been developed, and perhaps would not 
even have remained a British possession. 

When, however, journals which ought to know 
better, advocate unskilled white labour for the Rand 
mines in the face of the obvious fact that such a polic 
must not only seriously injure, but instantaneously kil, 
every industry in the Transvaal except agriculture, mis- 
apprehension of the labour situation may be said to have 
reached a very dangerous stage. But it is not until we 
find journals trying to explain away unsound logic 
by advancing a still more preposterous theory that one 
begins to wonder when our leading papers will take the 
trouble to grasp South African industrial questions. At 
the risk of repeating something of what I have said in 
previous articles, I will deal with the labour question in 
some detail. The theory referred to above is to 
the effect that the reason why the Rand cannot 
afford to run its mines entirely with white labour, 
skilled and unskilled, is that these mines have not a 
proper working organisation, and that they are insuffi- 
ciently equipped with modern labour-saving machinery. 
Now, this doctrine is only sound in so far as it is true to 
say that if your labour-saving appliances for making a 
certain article are sufficiently perfect you will require 
practically no labour in making it. 

Now, to man the Rand mines at the present day—and 
with existing machines and plant—entirely with white 
labour, capable of turning out fifteen million pounds 
worth of gold in a year, you would have to pay your 
white labour at the very least twenty-one million 
pounds, which would be a loss of six million pounds. To 
this loss you must add your cost of plant and premises, 
depreciation, maintenance, general trade expenses, and 
interest on capital. 

To make the Rand mines pay even reasonably with 
white labour throughout, labour-saving machinery would 
have to be invented which would reduce the above- 
named annual pay sheet down to ten million pounds. 
That would represent a saving in wages of about £36,000 
per day. When machinery to do this has been invented 
—a difficult matter—and when we have got a guarantee 
that wages shall not be increased above existing rates— 
an impossibility—we can begin to talk of white unskilled 
labour for the Rand mines. 

We all, of course, are anxious to see the white 
man, and, above all, the white English subject, employed 
in every possible capacity in South Africa. We all, and 
especially engineers, are anxious to see every conceivable 
labour-saving appliance adopted on the Rand and other 
mines out here. In any attempt to solve the South 
African labour problem, the following elementary facts 
must not be ignored :— 

(1) The organisation and equipment of the gold and 
diamond mines of South Africa are more perfect than 
those of any mines in the world. 

(2) The white man is not only employed for all skilled 
work, but in a variety of semi-skilled capacities which 
the Kaffir could fill equally well for much less money. 

(3) For the class of unskilled labour required on these 
mines the average Kaffir is at least as efficient as the 
average white man. 

(4) Though labour-saving machinery saves unskilled 
labour as well as skilled, its great tendency is to effect a 
saving in the latter in greater proportion than in the 
former class; for mechanical processes often bring the 
work of the skilled man within the capacity of the un- 
skilled man, , 

(5) The ever increasing depths to which it is necessary 
to carry these mines is continually lifting the cost of pro- 
duction. Consequently, the employment of the cheapest 
labour, whether of black or any other colour, is vitally 
luiportant. 

_From the statement above it will be seen that the 
J'imes exhortation to the Rand mine owners to improve 
their machinery is sound but superfluous. Though the 
equipment of these mines is the best in the world, it still 
admits ofimprovement. That is merely a truism. There 
is always room for improvement where there is machinery, 
and while there are inventors in the world. The anxiety 
of South African mine owners and managers, however, to 
adopt anything new that may lighten their labours or 
reduce their pay sheet is at least as great as that to be 
met with in any part of the world. I have already 
explained the elaborate system of purchasing in vogue 
here, and the manner in which the Rand draws from 
England and the United States everything that is most 
modern and perfect in machinery in the two countries. I 
have described the huge graveyards of discarded plant, 
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which represents machines turned out in favour of newer 
systems, from the mines at Johannesburg and Kimberley 
—discarded machines which would have been kept going 
for years, to the disadvantage of the users in less go-ahead 
communities. If these mines are inadequately equipped, 
there is no such thing as a properly equipped mine on the 
face of the globe. 

Then comes the question of the experiments in white 
unskilled labour. Several of the home critics of the 
Rand employers seem to take it for granted that the 
white man has never been tried as an unskilled labourer 
in South Africa. There are hundreds of white men now 
doing Kaffirs’ work in this country, and the sight is a sad 
and degrading one. In some cases, though not on the 
mines, such men are working for lessthan Kaffir pay. 
Far from the Rand capitalists not giving white unskilled 
labour a reasonable chance, a very great deal of it has 
always been used in these mines on skilled man’s 
wages, in all sorts of capacities which are not accounted 
“skilled” in any other country. These much-abused 
capitalists have never allowed the Kaffir to compete with 
the white man in any form of Jabour in the mines which 
by any stretch of the imagination could be described as 
“skilled work.” Thus it is that, in urging mine owners 
to do what they can for the white unskilled labourer, we 
are merely urging them to adopt a policy which on their 
own initiative they have been following for years. 

We next come to the question of the effect of improved 
plant on labour. In a previous article I have gone at 
length into the equipment of these mines. Here I would 
merely emphasise the fact that the saving to be effected 
by future mining plant will not merely affect the un- 
skilled labourer, who at present is black, but it will hit 
still harder the skilled labourer, who is, and always has 
been, white. As a general rule, the first aim of the 
inventor of labour-saving plant is to provide something 
that will do the work of the skilled man. Except on the 
Rand just now, it is usually the skilled man who is ditii- 
cult to obtain, to keep, and to replace. It is he, too, who 
is individually the most expensive. 

As an instance of what I mean, let us consider the 
effect of the recent improvements in machine tools. 
Already we hear the cry that in the future the fitter is to 
be eliminated. We know full well that in the shops of 
some of our manufacturers, for a given output, one titter 
is now used where four or five were employed only a few 
years ago. It is the fitter that the machine-tool inventor 
seeks to eliminate, not the fitter’s labourer; but in 
eliminating the one he eliminates the other, for the 
former begets the latter. Yet when the fitter, the skilled 
man, is no longer wanted at skilled man’s wages, the 
fitter’s labourer, the unskilled man, can turn his hand to 
working one or another of these new machine tools 
which require no skilled operator. And so labour-saving 
plant tends not so much to economy in unskilled labour 
as it does in skilled. 

As with machine tools, so with mining plant, though 
perhaps not in so great a degree. If you wash your gold 
in a hand jigger—a process always impossible on the 
Rand—your skilled labour, though such skill may have 
been acquired on the spot, is vastly greater in proportion 
to the unskilled than is the case when more modern 
appliances were used. Now, although South African 
mines are well to the fore in equipment, there are vast 
improvements looming in the immediate future. The 
most important of these new processes, which we may 
look for shortly, is the substitution of belt conveyors for 
trucks. The Rand is going to carry this method of 
handling ore to greater lengths than have ever been 
attempted elsewhere. From the practical trials already 
made it is clear that an immense saving—in a certain 
department as much as 75 per cent.—will be effected. 

What is the nature of this saving? With the truck 
system, now generally in vogue, there is the intricate 
mechanical haulage, entailing miles of wire rope, and all 
the installation it entails; there is the permanent way to 
be kept in order, and a great amount of mechanism 
which requires the constant attention of the skilled man. 
When this is replaced by belt conveyors there will be 
less engine driving—white man’s work ; there will be 
hardly any repairs—white man’s work; and,as far as 
mechanism is concerned, there will be merely belts 
passing over slowly revolving pulleys. The occasional 
visit of a man with an oil can is all that is required in 
the way of what, by a stretch of the imagination, we will 
call “ skilled” labour. Thus, while this sweeping inno- 
vation will effect a material saving of unskilled labour, it 
will practically eliminate all the skilled labour now re- 
quired in this particular department. 

The next great labour-saving appliance at these mines 
to be looked for is in rock drills. Up to now there 
is no machine drill in the market that can compete 
with Kaffir hand drilling, except in a few special 
I will go further, and say that there is no 
machine of any sort that can be used for narrow stoping. 
Man for man, at hand drilling the Kaflir is superior to 
the white labourer. Assuming, however, that the one is 
as good as the other, the difference in the cost of sub- 
stituting white for black labour in this department, at 
present rates of wages, would be at least £12 per man 
per month. 

It is said that a new rock drill will shortly be on the 
market. It is said that it will have the effect, like most 
new inventions, of supplanting hand labour almost 
entirely, and to be so simple that “anyone can work it.” 
I do not vouch for this optimistic prophecy. If this is 
so, 16 should,on the one hand, tend to reduce the demand 
for unskilled hand drillers, and on the other, to place 
machine drilling within the capacity of those same 
unskilled men. As a matter of fact, it is the Kaftir 
to-day who works the existing machine drills on these 
mines, though, to keep up the fiction of “ skilled work,” 
there is always a white man in charge. A mine manager 
—not on the Rand—said to me the other day: “I have 
been discharging white men lately. It has not affected 
my output. In fact, I have found that for every white 





man I discharge I can free about three Kaffirs from that 
department who have been in the habit of waiting upon 
him, and utilise them for other work.” 

Here is an instance of the manner in which the white 
man has grasped the meaning of “ the dignity of labour” 
in South Africa. The other day in a saw mill I saw two 
white men, one of whom might possibly be classed as 
“ skilled,” and four Kaffirs, working a small circular saw 
bench. “They were taking single cuts on the flat, through 
in. deals, 12ft. long. I timed them doing three. One 
of the white men occasionally touched the deal, presum- 
ably to assure himself that it was still there. The other 
stood with his hand on the saw-bench. The four blacks 
handled the planks. It was a solemn and imposing func- 
tion. The average time occupied in cutting one deal, 
from the time of lifting it to the depositing of the sawn 
halves on the floor, was exactly 12} minutes. If this 
break-neck speed had been maintained for a full day of 
eight hours, sixty-four deals would have been sawn. For 
the day’s work the white men between them were receiv- 
ing 32s., and the four black men about 12s. ; total, £2 4s. 
In England a sawyer and labourer would have done the 
sixty-four deals easily in an hour, and their wages would 
have amounted to 1s. 6d. 

Whatever may be the crimes of the South African 
capitalist, and however anxious he may be to em: 
ploy black or coloured labour, no one can accuse 
him of not giving white labour more than its due. 
There is no country in the world where the white 
artisan is paid so highly for such light work, and there is 
no country in the world where the employer gets so 
small a quid pro quo from the white worker for the 
money expended on him. In spite of this, the South 
African capitalist has never, in his most grasping 
moments, even suggested the employment of coloure 
labour of any sort in the skilled trades. Of course, the 
Rand is not full-handed to-day. - If it were, its require- 
ments, roughly speaking, would be 25,000 skilled men, 
white, and 125,000 unskilled men, black. The wages of 
the former—16s. a day—would be £20,000 a day, and of 
the latter about £10,000; total, £30,000. 

If white unskilled Jabour were used to replace the 
black, instead of £10,000 per day, their wages—S8s. a day 
—would amount to £50,000 per day ; total, £70,000. 

I do not ask if it would be fair to the mine owners to 
request them to adopt white unskilled labour in such 
circumstances. I merely ask how in the world serious 
people can be found who will advocate so preposterous: a 

olicy. 

r Whatever the nature of future labour-saving appli- 
ances, it would be absurd to suppose that we are within 
measurable distance of economising labour on the Rand 
to anything like the sum of £36,000 per day—when in 
full work—which I have earlier in this article mentioned 
as the minimum saving to be effected before we can think 
of employing the white man throughout these mines. 
Whatever policy is to be adopted it cannot be that one. 
But before dismissing the subject altogether it is as well to 
point out that even were it possible its effects might be 
disastrous. With no competition the white man would 
run up wages to an extent which would make the figures 
I have quoted above, as present rates, much too low, and 
the result would be to set off to the detriment of the 
mining industry any advantages which might accrue from 
future labour-saving plant. South Africa of all things 
cannot be expected to welcome in her very mixed fieid of 
politics another agitating element in the shape of a labour 
party on the lines of that which has wrought so much 
havoc in Australia. If, then, we cannot afford white 
unskilled labour, what is to be done? There are three 
alternatives :—(1) The importation of Asiatic labour; (2) 
the trusting to Providence to induce the Kaffir to work ; 
(3) the taking of measures to make the Kaflir work. 

With regard to the first item, which is usually described 
here as “the Chinese question,’ there is against this 
policy so strong an outcry that it would be an extremely 
difficult matter to carry it through. Personally, I can see 
no objection to this scheme if—and it is a very big if—the 
Chinaman is properly controlled when he gets here. If 
he is to be treated as a bonded labourer, to remain here 
for a certain number of years, and then shipped back to 
his country; and if, during his sojourn, he is to be 
restricted absolutely to locations or compounds, and 
not allowed in any circumstances to mix with the white 
community, then from the mine owners’ standpoint I 
should say that it-would be the soundest solution of the 
problem. 

I know the Chinaman well, in his own and other 
countries, and dislike him cordially. But I am forced to 
admit that, if properly handled, he can be made to do 
more unskilled work than the Kaffir. He could, too, of 
course, do most of the so-called skilled work on these 
mines if necessary. He makes an excellent engine- 
driver and machine-worker, is a naturally expert 
carpenter and timber constructor, and handy man, and, 
with training, a good fitter and mechanic. I do not, 
however, think that it would be policy to use the China- 
man as a Skilled craftsman. If. the importation of 
Chinamen were to mean that they are to be accorded the 
full rights of citizens, as in Australia and the United 
States, then he should be excluded. 

Such a policy would be wholly destructive to South 
Africa as a white man’s country. The ghastly effect of 
treating the Chinaman as an equal, as in these two coun- 
tries, and of.Jetting him mix with white men, and, above 
all, with white women, is: an experience at the mere 
thought of which South Africa may well shudder. That 
should not bellowed at any cost. 

If, therefore, the Chinaman is to be employed in South 
Africa, bond him, and compound him, and send him back 
to China at the end of his time. 

We now come to the second alternative—the waiting 
for the Kaffir to take work on his own initiative, merely 
offering him facilities and inducements by means of 
properly accredited labour agents. 

This is the plan in vogue, and I am bound to say that 
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I do not think it has been given a sufficient trial. The 
progress is extremely slow under the new régime, for 
reasons explained in a recent article. Mine owners are 
naturally enough chafing at the delay in getting their 
full staffs together, but there is no doubt that a certain 
amount of progress is being made. Personally, I pin my 
faith entirely to the third alternative: the introduction 
of legislation which shall induce or, if you prefer the ex- 
pression, force the Kaffir to work. Why many of our 
triends should cry out about this, and call it slavery, I do 
not know. In England we force able-bodied white men to 
work or starve. Why, then, should we object to do likewise 
in the case of our black British subjects in South Africa ? 
We do not allow the natives here to indulge in their 
natural pastime of killing one another, and so they 
increase and multiply. We tell the Kaffir that he is as 
good as a white man, we worry him with an education 
which he does not want, and we preach to him doc- 
trines which he does not understand. Then with his 
increased knowledge, such as it is, and his increased self- 
esteem, we let him lapse back into practical savagery and 
take unto himself as many wives as he can buy. They 
keep him in idleness, and so each head of a family 
develops into a petty slave driver on his own account, 
and under the protection of the British law. 

The copy-books have told us that “a little knowledge 
is a dangerous thing.” With the South African native 
the little knowledge that we have forced upon him will 
turn out a very great danger to the white community. 
If things are allowed to go on as at present, we shall in- 
evitably have to face a native war sooner or later, and it 
will not be asimple affair when it comes. It is our duty, 
as well as to our interest, to forestall Satan by finding 
some less mischievous form of work for these idle hands 
to do. And the work is here. “ We will have no slavery,” 
says Mr. Asquith. Then why encourage the Kaffir to be 
a slave-driver on his own account ? 

““Ah! but he does not like work in the mines, and it 
would be cruel to press him to do it,” say the very people 
who are urging South Africa to put white men in 
those same mines. What is good enough for the 
white man should in all conscience be good enough for 
the black. 

I am afraid, at all events, that for the purposes of my 
argument I must assume that such is the case. If, 
therefore, he ought to be induced to work, what are the 
best means to employ to get him to do so? Many 
suggestions have been made. Of these the most practical 
is to tax him until he finds the necessity for work. 

After all, in England we have to pay our taxes or go to 
yrison. It may be urged that this might lead to diffi- 
culties. Well, if so, let us face them and get them over. 
Delay will only make matters worse. 

Then comes the question as to how he should be 
treated when he does take work. To my mind, the com- 
j ound system is the only proper, and certainly the most 
humane one. Unfortunately, however, local shopkeepers 
will at once join their voices with the faddists at home 
in crying “ Slavery” when this is mentioned. This is 
merely because when natives are compounded the shop- 
keepers lose their custom. As compared with the white 
man, the Kaffir isa child. We keep our children within 
bounds until they understand the world. It is our duty 
to do the same for the Kaffir. Anyone whohas visited the 
diamond mines—where, on account of the facilities for 
stealing diamonds, the strict compound system is 
enforced under a special law-—-can see at once the 
advantage to master and man of this policy. The De 
Beers natives, who never leave the compounds attached 
to the mines during their term of service, are the finest 
body of black labourers in South Africa. They are of 
better physique, and healthier than any others. They 
are better looked after, better fed, better housed, better 
paid than any others, and they are not robbed in pur- 
chasing their food. Missionaries are allowed to visit 
them but not to worry them unduly, and the missionaries 
are enjoined to impress upon the native mind two simple 
Christian precepts—the virtue of cbedience and the 
dignity of labour. Thus they receive religion in moderate 
doses, and in like manner their allowance of Kaflir beer is 
regulated on strictly reasonable lines. 

When a Kaffir has actually been known to swallow at 
one gulp £1200 worth of diamonds, and to live happily, 
when his time in gaol] was expired, afterwards, the neces- 
sity for compounding the native in these mines is 
apparent. In a Rand gold mine where nuggets do not 
exist, there is no inducement to steal. A native never 
sees the gold at all, and to get £5 worth of it into his 
system he would have to eat several hundredweights of 
uninviting-looking mud. 

My only reason for advocating the compound system 
for gold and other mines is on the score of humanity. 
Humanity to the black who is compounded, because he is 
controlled and cared for and is better off in every way ; 
humanity to the white community, because it is undesirable 
for those living in industrial centres to be in close contact 
with a hoard of partly civilised, that is to say, drunken and 
immoral, black labourers. It is essentially a form of 
familiarity which breeds the worst of contempt. 

In conclusion, I would say something of this much- 
abused capitalist, of whose iniquities we read so much. 
He has made his position, and is going to rule South 
Africa. We must have no illusions on that point. 
Whether we like him or not, he is going to rule the place 
in the same degree that capitalists rule-England, and 
France, and the United States. Out here those who are 
not yet capitalists habitually describe him as a Jew, and 
the comic papers delineate him as a repulsive insect, a 
“gold bug,” with a huge beak and long ping claws. 
There are Jew capitalists in other countries, and I should 
say that the proportion of Gentile capitalists in Johannes- 
burg is at least as great as it is elsewhere. Jew or 
Gentile, however, South Africa cannot be worked indus- 
trially without him, and we have yet to learn that he 
will abuse his undoubted power more than is the case 
with other capitalists in countries which we are apt to 
look upon as highly moral. 





ECONOMY IN ROOFS. 
By A MANUFACTURER. 

THOUGH economy is the modern watchword in all 
things structural, it is not to be expected, nor is it to 
be desired, that all men should be exactly of this way of 
thinking. A common mind and a common object can 
undoubtedly accomplish great things, but sameness and 
mere repetition invariably breed stagnation, and an in- 
difference to the true aims of life. Imbue every man 
alike with a striving after thrift, and the saving of every 
possible penny, and you may succeed in having a wealthy 
nation ; but you have also got a very sordid, common- 
place one, whose morals and susceptibilities have greatly 
deteriorased, and whose influence in the world does not 
make for world-wide benefit. What is true of the 
community at large is also true of its sections, and it 
will be a bad day for engineering, with its present great 
accomplishments and its promise of far greater future 
usefulness, when all its exponents are of one mind in 
putting economy before every other consideration in the 
design of their undertakings. 

Whilst this may be clearly understood and appreciated, 
yet there are many sides to every question, and it appears 
that though economy is a stalking-horse, yet it is being 
driven in most peculiar ways, and serves as an excuse for 
much erratic driving, with results that are as terrifying 
to itself as they are disquieting to the minds who pay for 
its gambols. It appears, in fact, that the real modern 
tendency is very far removed from what is generally 
accepted as the meaning of the word, resulting, in this 
country at least, in a strange agglomeration of designs 
and types that it would be very far-fetched indeed to 
label “ economical.” 

It was with something of this feeliny in mind that the 
articles on “ Structural Costs” which have recently 
appeared in these pages were penned, and it is gratifying 
to find that in the issue of January 9th an engineer of 
the standing of Mr. Ewing Matheson, M. Inst. C.E., 
should find himself constrained to criticise in some 
measure these articles, or rather one portion of them, in 
his lucid history of the progress of roof design. Mr. 
Matheson refers particularly to the fifth article of the 
series—August 8th, 1902—and to an editorial thereon 
appearing the following week. It is felt that perhaps a 
little explanation of the article may not be out of place, 
and may possibly be helpful. 

It was hardly the purpose of the articles to indicate 
the principles of designs, and no attempt was made to do 
so, design being only alluded to when illustrations were 
needed. They were intended primarily to point out 
where costs could be savedin manufacture, and the points 
that should be watched by the designer when preparing 
his drawings. It was assumed that the lack of work- 
shop knowledge on the part of the engineer was re- 
sponsible for the general neglect obtaining in the con- 
sideration of details, and the consequently expensive 
plans that were evolved; and in the light of workshop 
knowledge these were discussed, and endeavour made to 
indicate the plans of least expense. It is necessary to 
say this much to avoid misunderstandings. 

Mr. Matheson gives us a short but comprehensive 
sketch of the progress of roof design during the last fifty 
years, his examples being all taken from the larger and 
more important undertakings; in fact, he illustrates in 
diagrammatic form the largest roofs erected during that 
period, and traverses the statement often made that roofs 
of the St. Pancras type are unnecessarily expensive. 
Leaving this much debateable point for a moment, it 
should be stated that, when writing the articles in 
question, I had not presumed to criticise Ordish’s choice 
of type for his structure, nor had I in mind any com- 
parisons as to cost per foot super between this type and, 
say, Mr. John Wilson’s Liverpool-street roof. The 
question of type was not entertained so much as the 
methods followed in developing or detailing that type. It 
is hardly within the province of the manufacturer to pull 
to pieces the central idea of any scheme, the mere 
form the structure is to take being purely a question 
of theory, and for the theoretical scholar to decide. The 
success or non success of the experiment is easily 
apparent when the bill comes to be paid. Of course 
nothing is more obvious than that—excellence of work- 
manship the same—one design or type will be more 
economical than another ; it will need less metal or there 
are fewer parts, or some other characteristics leading to 
less cost. At the same time it is just as true that given 
the same type—given the same span, loading and 
pressures—the design of one engineer shall cost much 
less than that of another, the charge for workmanship 
being very much less. It is here where the manufacturer 
may be allowed to havea word. He has passing through 
his hands in the course of every twelve montbs that go 
by many, very many, duplications of the same idea, 
type, or design, in practically the same spans, and con- 
ceived under the same conditions. Yet no two 
show on his books with like costs. There may be 
and very often is a difference of quite fifty per 
cent. shown between some of these schemes that 
are on their faces identical. Experience soon teaches 
the maker that which goes to make expense and that 
which makes for cheapness in the details of a design. 
He has the evidence of his books to prove that one method 
of treatment costs a shilling whilst another has never 
been below eighteenpence. The theoretical designer 
has not this source of comparison, and is often bewildered 
to know what to do for the best. It appears to him as 
though it is more a question of luck than anything else as 
to what his estimates will be when they come in; he 
sees prices for the same things varying so greatly that 
he may be pardoned for thinking that the amount of an 
estimate is controlled more by what the maker thinks he 
can get out of his client than any considerations of 
intrinsic value for money. The gist of the whole matter 
really is, that for a given type nothing but a study of 
the economics of the workshop will produce the most 
economical treatment and resultant. 
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Questions of size of span and grandeur of treatment 
are not always for the engineer alone to settle 
Generally speaking, every advance made in engineering 
is brought about by the operation of perfectly natur 
laws, otherwise the results can only be termed freaks 
and, like the Great Eastern, which was born before her 
time, will never be of practical use to the community 
It is the necessity of meeting certain definite utilitarian 
requirements which are the natural outcome of the 
progress of civilisation, that forms the raison d'étye of 
departures from well beaten paths in engineering, and 
gives the engineer genius his chance of exercising his 
bent. Whilst the engineer must always be in the van of 
progress, yet, whatever his ambitions and flights of 
fancy, he must suit his structures to the dictates of 
money and commerce; he may, and frequently is, asked 
to advise as to ways and means, but he is seldom, if 
ever, in the position of being able to say, “I will make 
this roof in one span of 300ft.,” or “I will make it in 
ten spans of 30ft.” The exigencies of commerce dictate 
that one of these courses will be the best, and the 
engineer is called in to devise measures accordingly, 
Comparisons, therefore, between the two systems as to 
first costs are not always fair to the engineers responsible, 
so very many other considerations having dictated the 
courses pursued; and first cost comparisons between 
differing types are only permissible when there have 
been no restrictions imposed on the engineer, and he 
has deliberately chosen one course in preference to 
another, which occurs but seldom. 

It is, however, perfectly legitimate to criticise the 
methods of putting together a structure, the details and 
general arrangement of parts. No flight of fancy could 
term this a restriction on genius, or even an impudence 
on the part of the critic. Such criticism is wholesome 
and stimulating, and cannot but make for the benefit of 
future designs in the same direction. In any new struc. 
ture based on a plan which is novel and untried there 
are bound to be many points that can be improved upon, 
and a nice appreciation of the adjustment of workman. 
ship is impossible until the workshop has passed its 
judgment. Experientia docet is never truer than 
when untried schemes are passing their ordeal, and 
the workshop, if only it can be induced to speak, can 
impart much valuabie information for the benefit of 
future designers. 

Concerning St. Pancras roof. Has it ever been asked 
and satisfactorily answered, “ Why was this roof so 
expensive as to be almost prohibitive in cost?’ It is 
generally assumed that a sufficient answer is given to the 
charge when the span is said to be too large for economy. 
But what is there to prove such a statement? What 
facts are there togo upon? Ithas certainly been proved 
that many other areas as large have been covered bya 
roof with less expense, and that these areas have had 
their roofs arranged in comparatively small spans. But 
it is so much easier to construct a small span than a large 
one that there are thousands of the former existing to 
one, of the latter; it is therefore hardly fair to pit the 
thousands against the one—there have been so few 
opportunities of experience with it. The mere fact that 
small roofs have been put up at less expense cannot 
certainly be held to prove that large roofs are necessarily 
uneconomical, 

Reasons must then be sought for in other directions. 
Where does the expense of this roof come in? In my 
opinion it is to be found more in the excessive detail 
and the vast amount of work involved in its construction 
than in any radically wrong principle of design; in the 
difficulty of erection of the huge curved members, and in 
the expensively arranged covering to them. It is not 
too much to say that no one ever sees these ribs or 
takes notice of them, unless it be an engineer studying 
the idea. It is impossible to see them distinctly more 
than 20ft. from the ground level—higher than that they 
blend in the general roof and are indistinguishable. They 
are constructive work, simple girders if you will—only 
enlarged editions of what is daily being made in hundreds 
of tons—yet they might be first-class engine work ‘n the 
finish that has been put into them, and the smith work 
that has been so liberally bestowed upon them. What 
is true of the small girder here is equally true of the 
large one. It is possible to pay double the market price 
for even simple girder work, and then not pay too much 
for the product, and yet not get a whit more serviceable 
girder than the market rate would have bought. Too 
much stress cannot be laid on this aspect of the question. 
The girders in St. Pancras roof are as highly finished as 
is Crown Agents’ bridge work, that superlatively expensive 
product of Government specifications. The whole of this 
finish is absolutely as entirely wasted at St. Pancras as 
it is in Perak or Selangor—there is not one whit of 
strength added to it, nor is its presence ever ap- 
preciated. 

There is a line in girder work defining the limit where 
workmanship for the sake of strength ends, and where 
workmanship for the sake of finish begins. This linc 
may well be termed “the line of strict economy,” and 
“ Structural Costs” has been written in vain if it has not 
helped in some measure to define this line. There 
would be no good purpose served by recapitulating the 
points there laid down, and the reader is referred to the 
articles for further arguments. 

Let it be thoroughly understood that I am not advo- 
cating, and never have advocated, slip-shod work. No 
matter what the span, what the girder, or what the 
loadings, all work must be good work, well-fitted work, 
we. jointed, and properly riveted. In his concluding 
paragraph Mr. Matheson seems to differentiate between 
“permanent and substantial” structures and “those 
lighter structures,” the first of which are to “be more 
accurately fitted.” Surely this is not the impression 
given by the reading of “Structural Costs.” If work is 
to be done at all let it be good work. So far as I can see, 
the only possible excuse there can ever be for careless 
“ fitting” is a very big factor of safety. But these papers 
were written expressly to inculcate economy, and it is hard 
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to see how an unnecessarily large factor of safety can be 
economical in any sense. If large work has to be “ accu- 
rately fitted ’ because its margin is small, surely the 
margin for small work need not be any larger, ard there- 
fore the work must be at least as good. In any work— 
the largest and the smallest—certain conditions must 
always be carried out if the calculations made by the 
designer are to be realised, and the work is to be 
economical. But every condition imposed beyond those 
to this end, and every roundabout or unnecessarily ex- 
pensively arranged method adopted in the work— 


methods that gain nothing whatever in strength com- | 


pared to simpler methods—only raises the cost of the 
work, and is money spent absolutely in vain. Therefore 
it is that there is only one true standard of economy— 
applicable alike to small and large work, light work and 
heavy work, spidery designs and massive structures— 
that of just that degree of workmanship that suffices to 
meet every requirement of strength, leaving nothing to 
the care of Providence and giving nothing to the fetish 
of mere “ finish.” 

The huge ribs at St. Pancras were extremely awkward 
and difficult of erection, and much money had to be spent 
in putting them up. The risks of such work are not 
light, and the necessary plant totals up to a heavy figure. 
Fewer ribs and heavier cross giréers and purlins would 
result in a saving—somewhat on the lines of St. Enoch’s. 
There is no valid reason why most of these ribs should 
not be cut up into conveniently handy sections, each of a 
comparatively moderate size and weight, the major 
portion of them being duplicates of each other. The 
repetition work thus introduced, together with the more 


convenient handling possible, would far outweigh other | 


considerations in the reduction of costs. 

The roof covering is notoriously costly in its arrang?- 
ment, and any similar structure put up now-a-days would 
be much simplified. Experience has been gained since 
the days when Ordish first put his lines on paper—it 
would be a pity otherwise—and that experience would 
result in much more economical methods, not only more 
economical in general arrangements, but vastly so in 
detail. There is much more work—work of the kind that 
costs money—in this roof than most engineers are aware 
of. The “ridge-and-furrow” system may have its 
advantages, but it costs a great deal of money to use 
it in the way it has been done at St. Pancras. Every 
= of the roof is finished off regardless of expense. 

here is no doubt that it is a good roof—a very fine roof, 
a thorough credit to its designer in its concéption—but 
there is also no doubt that it costa great deal more 
than it might have done. 

Yet the criticism is hardly fair. It was in its day a 
great undertaking, and is not to be despised in these days 
of even greater things. It is the scheme as a whole that 


should be looked at, and every credit given to its inceptor. | 
| and tenders are remarkable for their smooth riding. We give 


The only thing that justifies any criticism whatsoever is 
the prevalent opinion that, clever though Ordish was, 


his schemes were essentially costly. But it is the critics 
that are wrong; essentially, such a scheme is not costly, 
and had as many roofs of that type been put up as there 
have French or king trusses, say, it is my opinion that 
the experience thus gained would have evolved as 
economical a form of design, comparatively, as the latter 
have been reduced to. 

Genius limited by economy is most effectually bound, 
and can never exercise its bent. It should, however, 
be remembered that genius is proverbially superior to 
trifles. It is trifles that make the costly design more 
than the erring of genius. When genius and plain 
common sense, in the shape of two distinct persoas, will 
work together, then shall be found that ideal of structural 
commercial work—“ the line of strict economy.” 








“ BELPAIRE” EXPRESS LOCOMOTIVE, 
MIDLAND RAILWAY. 


As the first series of ‘‘ Belpaire’’ engines have proved so 
successful in working the fast passenger traffic during the past 
year, Mr. Johnson has now built some slightly larger engines 
of a similar class, and this week we give a perspective view of 
one of the new engines and tenders, ten of which have 
been built in the Derby shops. The first three of these 
engines are now running between Manchester and Leicester, 
while another three are working southwards from Leeds, and 
four will be stationed at London. This distribution of the 
engines over the different parts of the Midland system will 
enable them to be thoroughly tested on the easier as well as 
the heavier sections of the line. 

The first series of engines have hauled behind the tender, 
from Leeds to Carlisle, a load of 250 tons, at an average speed 
of 49-48 miles per hour, the total average weight of the train, 
including the engine and tender, being 344 tons; and between 
Leeds and London, trains of 272 tons weight have been 
hauled at a mean speed of 51°5 miles per hour, the 
average total weight, including the engine and tender, being 
366 tons. 

A new design of bogie tender has been built for these engines 
with a tank to carry 4500 gallons of water. The tank and frame 
are carried on two four-wheeled bogies having a separate bearing 
spring for each axle-box. The weight on the rear bogie is taken 
on a central padand two side bearers, and on the leading bogie 
on acentral pad only. 

As compared with the first bogie tenders built by Mr. 
Johnson, the tanks of the new tenders have been made wider 
and shallower, and a well has been added which holds about 
400 gallons of water. The addition of the well permits of the 
water being used to the lowest limit, without risk of the water 
leaving the feed pipes of the injectors, also by having a 
shallower tank, and a well, the centre of gravity of the poms So 
has been lowered about 7in. The well is built into the 
frames, and is arranged so that it may be removed entirely 
without interfering with the tank in the event of apparatus 
being fitted to the tenders to pick up water from road troughs. 
In running at all speeds it has been found that these engines 


sectional drawings of the engine, showing the piston valves 


and the arrangements in the smoke-box. The general leading 


dimensions are as follows :— 

Diameter of cylinders. . 
Stroke a ea ee 
Diameter of driving wheels 

e of bogie ht 
Centre of boiler from rails ..  .. 
Diameter of barrel (second ring) 
Length of barrel .. .. .. .. 

z of fire-box 
Grate surface .. .. 
Heating surface— 

Fire-box .. 

Tubes 

Total .. . va 
Working pressure.. .. .. 
Capacity of tender ihe 
Diameter of tender wheels 
Wheel base— 

Engine 

Bogie 

Tender 

._ Rear 
Total length over buffers 
Weights empty— 


194in. 

26in. 

6ft. 9in. 

3ft. 3fin, 

8ft. 3in. 

4ft. Sin. inside 
11ft. 

8ft. outside 

25 square fect 


4500 gallons 
3ft. din. 


28ft. 54in. 
6ft. 6in. 


50ft. 6jin. 


Tons cwts. q)5. 
On bogie wheels .. ies (a se ae a Oe 1 
On driving wheels i aieeetie. com Free: See 3 1 
On trailing wheels 6 H 0 
Total, engine .. 
re 
Total, engine audtender .. 
Weights in working order— 
On bogie whee's ee 
On driving whee's 
On trailing wheels 
Total weight of engine peed ee 
Tender, with 24 tons of coal on 
Total weight of engine and tender .. 16 

It will be seen that Mr. Johnson's reputation as a designer 
of handsome locomotives is fully maintained by these very 
fine engines. We call particular attention to the unusual 
size of the grate, to which the high efficiency of the locomo- 
tives is in the main due. We have often pointed out that no 
increase of heating surface in tubes is at all equivalent to 
augmentation of fire-box surface, as far as the generation of 
steam in quantity is concerned. We have here engines with 
moderate heating surface, doing work apparently out of pro- 
portion to that surface. The explanation lies in 25 square feet 
of grate area, 

Our sections show the whole of the running gear of the 
engines. The piston valves and link motions are peculiarly 
well designed. The two sections through the smoke-box ure 
on different planes. The exhaust is very free and direct. It 
is hardly necsssary to add that the finish of these locomo- 
tives is like that of all Midland express engines, as good as ib 
possibly can be. 








At the annual meeting of the South Wales and Mor- 

| mouthshire Coalowners’ Association at Cardiff Wednesday, it was 

reported that the total output at the associated collieries for the 

| past year was 82,733,009 tons, an increase of 1,246,000 tons cn 

the previous year, and the largest quantity ever registered in 

the Association. The output for the whole of the South Wales 

| coalfield in 1902 was 41,305,000, an increase of over 2,000,000 
‘ tons on the preceding year. 
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A NEW STEAM MOTOR CAR. 





Amonast the steam carriages exhibited at the Crystal 
Palace Show, none excited more interest than those 
made by the Clarkson and Capel Steam Car Syndicate, 


| 


difficulty has been, in a large measure, overcome. We 
are enabled to place before our readers a photographic 
representation of the vehicle, from which it will be 
observed that the whole is covered in, and that the flue 
from the boiler has been disposed in a manner which 
renders it less obtrusive than usual. The windows both 


gearing, and pumps. The boiler is of the fire-tube type, 
and is situated in front. The shell and top are made out 
of one sheet of steel tin. thick, there being no welds or 
riveted joints except in the case of the bottom plate, 
which is }in. thick, and riveted as shown. The internal 
diameter of the boiler is 20in., the depth 19%in., and the 
tubes are 512 in number, also of weldless steel, ;‘;in. 
external diameter, and of 22 gauge. The working pressure 
is 250 lb. per square inch. The engines—Figs. 4 and 5— 


4 











Fig. 1 


Limited, of Chelmsford. Unlike many of the vehicles in 
which the steam engine forms the propelling agent, the 
Chelmsford car is a substantial and roomy machine, 
intended to undertake a reasonably long journey without’ 





THE CLARKSON STEAM CAR 


are of the horizontal pattern, having two double-acting 
cylinders, each 4in. diameter by 4in. stroke. The cylinders 
A are bolted to castings B, which in turn are bolted to 
the crank chamber C. On the remote extremity of this 
chamber is bolted a cast iron plate D, which carries the 
main bearings E for the crank shaft. Finally, the casing 
F—Fig. 7—secured to the plate D, contains the trans- 
verse countershaft G and differential gearing H. To 
this shaft the power is transmitted from the crank shaft 
by toothed gearing J surrounding the differential gear 
| and sprocket wheels, and chains transmit the motion to 
| the road wheels. An oil reservoir is bolted on to the 
under side of the crank chamber for the reception of 
the lubricating oil from the bearings. Mr. Clarkson has 
made a special feature of the lubrication. The lubri- 
cant for the pistons enters the cylinders by means of a 
| hole on top, and after finding its way round them 
gravitates to the bottom of the valve chamber 
with the water of condensation. The oil, it should 
be stated, is forced into the -cylinders by means 
of a pump. The slide valves are shown balanced by a 
vertical piston, but this method of construction was 
found unsatisfactory, and has been modified, the vertical 
piston being now abolished. 

The valves are operated by a link motion con- 
tained in the crank chamber. The movement of the 
slide valves and reversing of the engines are controlled 
by the driver operating the shaft K, bell crank lever K’, 
and the sliding link K?. - Motion is imparted to the 
crank shaft—Fig. 5—by means of two overhanging 
cranks L?, set at an angle of 90 deg. to one another, 
and the shaft carries a large steel spur wheel which 
gears with the phosphor bronze wheel twice its size on 
the countershaft. The differential gear on the counter- 
shaft is of the spur wheel pattern, and each of the two 
halves of the shaft runs on two sets of ball bearings with 
balls 4in. diameter. 

The feed pumps are driven from the countershaft by 
means of four excentrics M'. They are arranged verti- 
cally, and secured to the casing F. The construction of 
these pumps is clearly shown in Fig. 6. One supplies 
water from the main tank to the boiler, and a second 
returns the con’ensed water from a drum to the main 








at the sides and front can be opened. The wheels are of 


the artillery type, with solid rubber tires, and the car 
complete weighs, we understand, under one and a half 
Turning to the engineering details, in which we 


tons. 
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luaking stoppages at short intervals for water, and in 
Which ordinary paraftin oil-can be used as fuel. To 
achieve these ends, the engines, boiler, and transmission 
searing have been well thought out, while the lubrication 
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Figs. 2 and 3—ELEVATION AND PLAN OF CARRIAGE 


tanks. Both of these drums have a similar stroke, 
namely, lin. The remaining two pumps have a common 
stroke of jin., and one serves to supply oil fuel from 
the main tank to the pressure tank, while the other 


are chiefly interested, the general arrangement will be 
followed from Figs. 2 and 3, which represent a side 
elevation and plan of the carriage. In the remaining 
views are depicted sectional views of the engine, 
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maintains a constant supply of lubricating oil to the 
moving parts of the engine and countershaft. The 
parts being all securely boxed in, dust is excluded 
from the tearings, and the oi! can be used over and 
over again, being pumped from a_ reservoir below 


tion gravitates into a drum, and any vapour which may 
still be left passes into the chimney. An automatic fuel 
regulator is—lig. 8—provided. It consists, briefly, of a 
cylinder and plunger, the lower end of which communi- 
cates with a steam pipe from the boiler. The plunger is 

































































the differential gear, to which it gravitates. In addition 
to the pumps just mentioned, a combined water and fuel 
pump O is placed conveniently near the driver, so that 
for starting the car paraftin can be forced from the main 
tank into the pressure tank, which supplies the burner, 
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Fig 6—FEED PUMP 


and water can be fed into the boiler. These functions are 
performed through the medium of a lever N—Fig. 2. 
The water tanks P—Fig. 2—are concealed beneath the 
seats, and the water passes on its way to the boiler 
through feed heaters P'. The heat for these is supplied 











Figs. 4 and 5—SECTIONAL VIEWS OF ENGINES 


burner 40 Ib. pressure of air is maintained in the tanks 

The feature of the car upon which its success or non. 
success will largely depend is the condenser and | 
separator. It is a somewhat daring departure to use the 
water of condensation in a fire-tube boiler. In the 
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held down normally by means of the helical spring shown. Clarkson car any trouble arising from this cause is said 
When the steam in the boiler reaches the working to be eliminated by the sparing use of a special lubricant 


pressure of 2501b., however, the piston rises, and by 
means of bell crank levers shown, reduces the supply of 
oil and air to the burner. When the pressure falls to 














Fig. 8-AUTOMATIC FUEL REGULATOR 


about 180 Ib., the spring overcomes the piston, and more 
oil and air are admitted. In the burner there have been 
made one or two minor improvements. The vaporising 
coil is made of steel tubing, wound with nickel wire to 
prevent the steel from oxidising. The starting lamp is 
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Fig. 7—SECTION OF CASING FOR COUNTERSHAFT 


by the exhaust steam pipes P’. The heaters are covered | 
externally with wire, wound spirally round them, as | 
shown in Figs. 2 and 3. After passing through the 
heaters, the exhaust steam finds its way into a cooling 
coil in front of the car, Thence the water of condensa- 


fitted in such a way that its flame plays upon one end of 
the vaporising coil. It is lighted by dropping a match 
in through a small door at the top. A clockwork fan is 
employed to cause the flame to be concentrated 
upon the vaporising coil. 


in the steam cylinders. This consists of a heavy oil 
mixed with graphite. The condensed water is drawn 
from the coolers through a strainer by the pumps above 
mentioned, and is then forced through filters to the 
sponge box. The steam from the boiler is superheated 
before going into the cylinders by passing through a 
tubular heater placed above the burner. 

We have had a short trip in one of these cars between 
Chelmsford and Ingatestone. Although the road com- 
prises no severe gradients, it may be considered of an 
average profile. The surface was in a bad condition due 


- to the recent heavy rains, but the performance of the car 


left nothing to be desired. The fuel used was ordinary 
paraffin, costing about 5d. per gallon. With the improved 
Clarkson burner no difficulty was found in making 
sufficient steam. On starting the steam gauge registered 
about 200 lb., and although there was an appreciable fall 
once during the run, the boiler on the whole showed 
itself to be an excellent steam raiser. No reduction in 
speed was necessary in taking any of the gradients, and 
there was a marked absence of the jarring which 
accompanies the changing of gears with a petrol 
vehicle. The boiler contains 492 steel tubes ,in. 
diameter by 18in. Jong, or somewhat over 34 square 
feet of heating surface. The engine cylinders have 
a stroke and bore of 4in. To produce a speed of 10 
miles an hour the engine makes 300 revolutions per 
minute, but more than twice this speed is easily main- 
tained, and it is claimed that over 20 horse po wer can be 
developed. When starting steam can be produced from 
a cold boiler in a very short space of time. The steering 
is at present performed by means of a tiller, but we 
understand that the makers will discard this for the 
wheel, The driver has also within his immediate reach 
a lever and quadrant for operating the valve gear, a small 
hand wheel for controlling the throttle, and a long Jever 
for operating the pumps for the air pressure in the fuel 
tank and feed-water in the boiler when starting. A com- 
bination pressure gauge, with two dials for indicating the 
boiler pressure, and another dial for showing the air 
pressure in the oil tank, is provided. On the run the 
latter stood at about 30lb. It should be mentioned that 
the balance cylinder in connection with the slide 
valye--shown in Fig. 4—has now been abandoned, and, 
instead, a circular slide valve carried in a stirrup, 
and free to rotate, is provided. During the trip no trace 
of steam was visible from the chimney, the only visible 
products being a little smoke at intervals when too much 
oil was being admitted to the burner. We were not able 
to examine the interior of the boiler, but we understand 
that no trouble is experienced as a result of using the 
condensed steam over again in the boiler feed. This the 
makers account for in two ways—first, on account of the 
small amount of oil used for lubricating the cylinders 
and the manner in which it is admitted; and, secondly, 
owing to the arrangement cf sponge-box which intercepts 
the oil in suspension. The lubricant consists of a 
mixture of cylinder oil and graphite. It is admitted 
through a hole on the top side of the cylinder wall—not 
with the incoming steam. It is claimed that this method 
is more efficient. Then the water of condensation has to 
pass through a sponge box to remove any traces of oil 
which remain before it is again used in the boiler. The 
tanks carry 24 gallons of oil and 26 gallons of water. The 
car body is very roomy ; altogether eight passengers can 
be carried, including the driver; and the long plate 
springs on which it is mounted give very easy running. 








One effect of the naval re-organisation scheme is 4 
reat decrease in the number of students to be entered at the 
yal Naval Engineering College, Keyham, this year. It has been 
the custom to enter from forty to fifty every year, special vacancies 
being created for'nominated colonial and service candidates. This 
year only twenty students are to be entered, and the Admiralty 
make no provision for the entry of any candidates but those who 


To feed the fuel to the are successful at the examination which is for open competition, 















MarcH 18, 1903 


THE ENGINEER 


263 











OPENING OF THE COOLGARDIE WATER- 
WORKS. 


Tue opening of the Coolgardie Waterworks, on January 
veth, initiated, it is hoped, a fresh period of prosperity 
for the goldfields of Western Australia. 

The occasion was one of great importance, both in the 
records of engineering and for the prosperity of our great 
Colony. In the former aspect it eclipses the great 
waterworksof Glasgow, Manchester, and Birmingham, both 
Je and difficulty, if not in importance; its nearest 
compeer is, perhaps, its latest predecessor in the work of 
water conservation, the great Nile Barrage. The 
importance of the Coolgardie scheme can best be 
measured by consideration of the needs of the goldfields, 
and of their services to the world. 

Coolgardie is the mother of the West Australian gold 
industry; the town lies at a distance of 379 miles from 
the coast of Fremantle. The district has a population 
that is variously estimated, but reaches at least 50,000 
persons, who will be within the immediate service of the 
works accomplished already. Coolgardie itself is stated 
to possess 10,000 inhabitants ; its neighbour, Kalgoorlie, 
reckons 18,000. The area around these two towns 
contains such well-known mines as Bayley’s Reward, the 
Londonderry, Hannan’s, Great Boulder, Lake View, 
Brown Hill, and Burbanks groups. The output of these 
and the other mines on the Eastern goldfields amounted for 
the first nine months of the current year to 1,297,670 
ounces of gold—gross weight—representing an enormous 
production for the year. The whole goldfields district in 
the direct course of the water pipes from Mundaring 
Reservoir is not less than 122,670 square miles. It is 
evident that the eastern goldfields of Western Australia 
are of the first importance as gold producers for the 
worid, yielding neither to the mines of British Columbia, 
nor to those of Alaska. 

The goldfields lie on the great plateau of the interior of 
Australia, which is separated from the fertile coastal 
district by the Darling ranges of hills, with an average 
elevation of 1200ft. The plateau is a broken tableland ; 
its surface is diversified by isolated ridges and hills of 
metamorphic rock, which rise in apparent irregularity 
from vast plainsof sand. No rivers are to be found amid 
these sand-plains; salt marshes and saline lakes are the 
only form of water obtainable from the ground. It is, 
indeed, impossible that rivers should exist here, for the 
rainfall is both scanty and precarious. The average for 
the Coolgardie and Kalgoorlie areas for the years 1900 
and 1901 amounted to 9°Oin., for 1902 it reached 11°5in., 
both figures well above the records for the preceding 
periods, which show an average rainfall of only 
7‘l4in. The evaporation in these regions attains 
the high figure of 82-6, quite sufficient to dispose 
of most of the rainfall, without permitting the 
accumulation of fresh water. It remains to notice the 
temperature of this part of the country; for the year 
1901 the mean of the maximum shade temperatures was 
78 deg., the appalling temperature of 114 deg. in the shade 
being reached in February of that year. On the gold- 
fields the consequent scarcity of water is not regarded as 
drought; it is the normal condition. Water is obtained 
from a number of artesian bores made by the Govern- 
ment, from condensers, in which the salt water is 
deprived of its saline matter, and from similar sources. 
The salt water, it may be mentioned in passing, contains 
no less than 300z. of solid matter to the gallon, an 
amount suflicient to render it unsuitable for battery pur- 
poses. Fresh water is sold on the “ Fields” at £3 10s. 
per 1000 gallons; the time is remembered when it cost 
2s. 6d. a gallon. In those days the customer used to ask 
with fear and trembling whether he might dilute his 
whisky, for the bar-keeper had a sharper eye on the water 
than on his whisky. Those, too, were the days when 
the railway to the Fields spent £1000 a day on water for 
the engines, for the run of 880 miles. In circwnstances 
of this character sanitation is necessarily imperfect, and 
to the present day typhoid is prevalent in the mining 
district, reaching serious proportions in the summer 
months. 

This scarcity of water was greatly accentuated in the 
years 1893 and 1894. The railway had already been 
extended to the Fields, and the great rush had set in. To 
add to the difficulty, the rainfall for these two years had 
been as much below the scanty average as that for the 
last two years had been above it. In 1894 the Govern- 
ment of the day began to consider the problem of a 
supply of water forthe miningcamps. Mr. John Maher, 
a contractor living at present in Fremantle, proposed to 
the Ministry a scheme, which he stated that he was 
prepared to finance to the amount of £1,500,000, 
and to complete in eighteen months. Mr. Maher in- 
tended to draw water from the tributaries of the river 
Avon, itself an important tributary of the Swan, which 
it enters near Northam—the point at which Mr. Maher 
suggested tapping the supply. He would then have con- 
veyed the necessary amount from Northam to Cool- 
gardie—a distance of 290 miles—for delivery at the 
latter place as a centre. This scheme, for whatever 
reason, was rejected, as were also less feasible schemes 
for condensation on an extensive scale. Against the 
latter plans it was urged that the proportion of salt 
in the water was too excessive to permit of success, 
and that the supply, even of salt water, was uncertain 
and insufficient. It was probably the former objec- 
tion, among others, that decided against a plan 
suggested by Mr. Jobson, a Government water em. 
ployé on the eastern goldfields, in December of 
1894. This gentleman proposed to condense sea water 
in large quantities at Esperance Harbour, on the south 
coast, and pump it, with whatever amount of surplus 
fresh water could be collected in a reservoir on the spot 
—the rainfall at Esperance averages 25in. per annum— 
to Coolgardie, a distance of 287 miles. In the middle of 
the year 1895 Sir John Forrest, the Premier, came to the 
conclusion that the most feasible plan would be to con- 
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struct a gigantic reservoir in some valley among the 
Darling Ranges. Many sites, and, in all, some seventeen 
valleys, were at once examined, and of thirty-one pro- 
posals and estimates sent in meanwhile, one was selected, 
by which it was stated that 5,000,000 gallons a day could 
be supplied, through steel pipes of 30in. diameter. The 
late chief engineer, Mr. C. Y. O’Connor, whose tragic 
death on March 10th, 1901, has marred the rejoicing of 
the present occasion, reported in July, 1896, in favour of 
a site for the formation of a reservoir in the bed of the 
Helena River, near-Mandaring, at a distance of 328 miles 
from Coolgardie. Mr. O'Connor estimated the cost of 
his scheme at £2,500,000, and a special Bill to authorise 
a loan for this amount passed the West Australian Legisla- 
ture on September 3rd. A short line of railway was con- 
structed expressly to connect the site selected for the 
reservoir with the Eastern Railway at the nearest point 
available, and in January, 1897, Mr. O’Connor started for 
England to confer with a Commission of English experts-— 
Mr. Carruthers, the consulting engineer for the Colony ; 
Mr. G. IF. Deacon, the engineer of the Liverpool Water 
Supply; and Professor Unwin, now of the City and Guilds 
Institute—on the many intricate and complex details of 
his great scheme. The Commission visited many im- 
portant manufacturing firms, including Messrs. Simpson 
and Co.’s pumping engine factory in London, and ulti- 
mately transferred its attention to Paris, where it 
inspected a newly invented steel and cement pipe. 

In August, 1897, Mr. O’Connor finally left England, 
but did not return to Australia without an inspection of 
the factories of the late Herr Krupp at Essen. The loan 
was floated in England, not altogether without difficulty, 
owing in part to the criticism of the Press. Offers to 
undertake the construction were put forward by various 
syndicates of contractors, but declined by the West 
Australian Government, which had determined to 
accomplish the work departmentally. The Government 
then caused the Agent-General for the Colony to insert 
advertisements for tenders for 330 miles of pipe in the 
English papers, concurrently with those published in 
Australian contemporaries, and allowing a period of 
three months for the return of the tenders. In the 
upshot that of Messrs. Mephan Ferguson, of Adelaide and 
London, was selected, with specifications for the locking- 
bar pipes of Mr. Mephan Ferguson’s invention, at the 
time recently perfected. The Sydney firm of Messrs. 
G. and C, Hoskins had, however, also put in a most 
satisfactory offer, and, on the suggestion of Mr.O’Connor, 
these firms were successfully invited to unite for the 
purposes of the Coolgardie scheme. The Government 
then acquired Mr. Ferguson’s patent and manufacturing 
rights, arranging to take half of the total number of pipes 
required from the joint firms. Messrs. Hoskins pro- 
ceeded to erect works at the little town of Helena Vale, 
in the neighbourhood of the projected weir, and have 
been turning out pipes at the rate of 100 per diem. It 
is stated that the price arranged with the contractors 
was £230,000 less than the price for an equivalent supply 
of riveted English pipes. Ineffectual efforts were made 
to limit the labour on the works to an eight hours’ day, 
and to secure a preference for British manufacturers. 
Messrs. James Simpson’s Worthington pumps were, 
however, selected for use in the pumping stations. 

The actual operations of the Coolgardie Waterworks 
were begun, in the course of the year 1899, by excava- 
tions at Helena for the formation of the weir, additional 
work in this respect being entailed by the discovery of a 
geological fault in the stratification of the river bed. It 
became necessary to follow this fault to a depth of some 
90ft. below the water level of the Helena. A new firm 
now appears on the scene. Messrs. Couston and Fin- 
layson had invented and perfected a mechanical method 
for caulking the joints in the pipes. After much negotia- 
tion the patent rights of this firm were acquired by the 
Government in August, 1900, and caulking by their 
machines began in March, 1901. A proposal made in 
1902 by this firm to complete the work by contract was 
rejected by a select committee of the Legislature, sup- 
plemented by a Royal Commission on the subject, and 
the work was continued departmentally, at a somewhat 
reduced cost. The death of the Chief Engineer 
occurred, as already mentioned, on March 10th, 1902. 
His successor, Mr. C. 8. R. Palmer, C.E., has since been 
responsible for the completion of the undertaking. 

The Helena River flows in a north-easterly direction 
through the Greenmount Range of the Darling 
Mountains; its course is well wooded, and the average 
rainfall amounts to 33in. per annum, though that of the 
last two years has been somewhat deficient. At Mun- 
daring, the site of the weir, the river bed is 320ft. above 
the sea. Here an enormous dam has been constructed 
to a length of 760ft. and a height of 100ft. In places the 
foundations reach to a depth of nearly 100ft. below the 
river level. The average thickness of the dam amounts 
to 85ft., with a maximum of 120ft. at one point in its 
course. Along the top a roadway of 15ft. width is 
made, at a height of 420ft. above sea level. When 
full the reservoir will form a lake of considerable 
beauty lying for a distance of nearly eight miles 
among the wooded hills. It will have a depth of 
100ft. and a containing capacity of 4,600,000,000 
gallons of water, derived from a catchment area of 
850,000 acres. This amount of water would allow some 
1520 gallons per head yearly for the whole population of 
London ; to the goldfields, though their daily consump- 
tion ought to be more per man than that in temperate 
England, it represents a practically inexhaustible supply. 
Close to the Helena Weir stands the first pumping 
station. It has a lifting power of 420ft. in daily work, 
though provided with a total lift of 450ft. The crest of 
the weir is at a level of 420ft. above the sea; the lowest 
off-take is at 340ft., the remaining 20ft. of depth being 
allowed for the settlement of impurities. No.1 pumping 
station draws, of course, from the reservoir; it delivers 
the water to the No. 2 pumping station at a distance of 
a mile and a-half. At the latter station the water 
reaches a receiving tank in the immediate vicinity. The 





capacity of this receiving tank is 468,000 gallons; it 
stands at a height of 755ft. above the sea. From the 
latter tank the water, still ascending, reaches the first 
regulating tank—which has a capacity of 500,000 gallons 
—at Baker’s Hill, 23 miles from Helena, and at an eleva- 
tion of 1080ft. A second regulating tank, of equal 
capacity, receives the water at Northam, 12 miles further 
on its course—a distance traversed by gravitation, for 
the Northam tank stands 94ft. lower than that at Baker’s 
Hill. Still falling, the stream reaches the Cunderdin 
reservoir, containing 10,000,000 gallons, at an elevation 
of 792ft. The sections end at the pumping stations, and 
the second section is thus completed at a distance of 78 
miles from the starting point. Sections 3 to 7 convey the 
supply through tanks of 1,000,000 gallons apiece, and at 
varying levels, for a distance of 217 miles, to the eighth 
pumping station at Dedari, with a mean elevation of 
1457ft. The first two receiving tanks of these sections 
have a difference of 15ft. between the top of the water 
and the lowest off-take; the three last allow 20ft. each. 
From Dedari the stream is pumped a distance of twelve 
miles, to the main service reservoir at Bulla Bulling, 
rising in this last part of its course an additional height 
of 173ft. This reservoir has an estimated content of 
12,000,000 gallons; it connec.s directly with the minor 
service reservoir of 1,000,000 gallons, at an altitude of 
1525ft. on Toorak Hill, which overhangs the town of 
Coolgardie. For the immediate present the travels of 
the precious stream are here ended; it has journeyed in 
its 80in. tubes a distance of 828 miles from its start at 
Helena; it has required a total lift of 1447ft.—allowing 
for the intermediate reservoirs—and its average rate of 
progress has been at 2ft. per second. Except for a few 
miles, where it crosses salt ‘lakes or trestles, the line of 
pipe has run underground, in a specially excavated 
trench, and it has employed in its service some 62,000 
pipes, at a nominal cost of £1 each, with locking-rings for 
each pipeat £1 2s.6d.apiece. The actual weight of water 
to be pumped daily is estimated at 25,000 tons, for which 
an effective force of 3129 horse-power will be required ; 
as a matter of fact, nearly 3000 additional horse-power 
will be held in reserve. Provision is made for a break- 
down of a week’s duration at any one pumping station, 
and duplicate engines are in readiness. Some curious 
figures are to be found in a report by the late Engineer- 
in-Chief, Mr. C. Y. O’Connor, relating to the possible 
losses by leakage at the joints. According to this report, 
a loss of one drop per second at each of the 62,000 joints 
would amount, in twenty-four hours, to a total of 190,000 
gallons; incidentally it is stated that the number of drops 
in a gallon is 28,000. 

Pumping was begun at No. 1 Station on March 3lst, 
1902, and the water reached Northam, a distance of 35 
miles, on April 18th, arriving at the Cunderdin reservoir 
on April 22nd, some 42 miles further on its course; by 
December 2nd it had reached Gilgal, the site of the fifth 
receiving tank, after accomplishing 250 miles of its 
journey. Tested at this point, the water was of excel- 
lent drinking quality. Stand-pipes have already been 
erected at various places along the route, and are in use 
for public supplies. On December 20th the water 
reached Coolgardie. It is definitely intended to extend 
the pipe to Kalgoorlie, 25 miles further than Coolgardie, 
where a reservoir to hold 3,000,000 gallons is being pre- 
pared on Mount Charlotte at an elevation of sufficient 
height to serve the district. A reservoir for the amount 
of 1,500,000 gallons has also been excavated at a cost of 
£2000 at Boulder, a town in close proximity to Kalgoorlie. 
It is hoped that the supply may eventually be conveyed 
as far as Menzies, an important goldfields town, 109 
miles north from Coolgardie, visiting on its way Kanowna 
—the situation of the White Feather mines—and Broad 
Arrow, which is already prepared to welcome it, for the 
benefit of the Mount Lyall and other mines, by the 
possession of a dam capable of containing 10,000,000 
gallons of water. Apart from these extensions, a system 
of reticulation by smaller pipes will be necessary to 
secure the convenient distribution of the supply at all 
suitable points. ; 

The plans for this part of the great undertaking are 
still in a somewhat vague and nebulous condition; their 
execution is likely to be compelled to await the development 
of a sufficient demand on the part of the long impover- 
ished goldfields, and it is seriously argued in the Legisla- 
tive Assembly of the capital, thatthe dearth of water for so 
many years may cause considerable delay in the develop- 
ment of the full demand. This opens up the important 
question of expense. It is estimated that the scheme 
will altogether cost £3,000,000, including the necessary 
reticulation, and a sum of £150,000, which, it is stated, 
will be required to clear the catchment area more per- 
fectly, and to divert some additional water into the basin ; 
this estimate also covers the projected extension to 
Menzies, where a supply is sorely needed. The working 
expenses and the interest on the loan will, it is calculated, 
come to £253,000 per annum, exlusive of a sinking fund 
at the rate of 3 per cent. Assuming that 1,300,000 
gallons a day are used by the railway and mines com- 
bined, and allowing private use to bring the total amount 
up to a daily rate of 4,000,000 gallons—the consumption on 
which the estimate of the working expenses given above 
ig based—the necessary income will not be produced by a 
charge of 3s. 6d. per 1000 gallons. This price, it is true, 
would be trifling in comparison with the present cost of 
water on the fields, which approximates to £3 10s. per 
1000 gallons, and the rate might, therefore, at first sight, 
well be increased to one that would produce at least 
enough to cover all charges. But, unfortunately, an 
impression, derived from a rough estimate of the late 
Chief Engineer, and based on the supposition that the 
full supply of 5,000,000 gallons a day would be required, 
has got abroad to the effect that Sir John Forrest had 
pledged himself that the price should not exceed the rate 
of 3s. 6d. per 1000 gallons. The impression is obviously 
founded on an error, but some difficulty is being experi- 
enced, and much dissatisfaction caused, by the intention 
of the present Government to charge a price sufficient to 
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render the scheme financially solvent on a 4,000,000 
gallon basis. It has even been suggested in the Legisla 
tive Assembly that the sinking fund should be reduced to 
1 per cent., in spite of the express understanding on which 
the money was raised. In justice to the House, it must 
be said that the suggestion was hotly opposed, and is not 
likely to be adopted. As regards the future manage- 
ment of the waterworks, it is the intention of the 
Government that the control should be vested in a board 
composed of the Minister for Works, an engineer of high 
standing, and one other. The two latter members would 
hold office for a term of three years, but be eligible for 
re-appointment; they would receive salaries in return for 
tneir services. The board would have power to levy a 
rate of 2s. in the pound on the value of land, but this rate 
would not be payable unless water was actually supplied, 
and would, in that case, be deducted from the amount 
chargeable by meter. It is proposed to issue debentures 
to cover the cost of reticulation. In conclusion, the cost 
already incurred may be favourably compared with that 
of one of the great English works of a similar nature. 
Coolgardie has cost to date £2,700,000 for 350 miles of 
work accomplished in five years; the cost of the Thirl- 
mere works was £2,800,000 for 92 miles, which required 
nine years for completion, a comparison decidedly in 
favour of the Australian undertaking. 








THE ELECTRO-METALLURGICAL PRODUC- 
TION OF IRON AND STEEL. 


Tue reduction of iron ore and direct production of steel in 
one operation in the electric furnace is a subject attracting 
considerable attention at the present time in Europe and 
America, and a large number of experimental trials with 
various designs of electric furnace are now being carried out 
at different centres of cheap electric power in the two 
continents. 

The slump in calcium carbide values in Europe is the 
chief cause of this activity on the part of electro-metallurgists 
and electrical engineers in relation to iron and steel produc- 
tion. A very large number of carbide plants in France and 
Switzerland have been compelled, by the unfavourable 
financial conditions, to cease operating within the last two 
years; and there is consequently a large aggregate of 
unutilised water power now awaiting profitable application 
in these closed carbide works. 

If the present attempts to manufacture iron and steel in the 
electric furnace should be 
successful, both from the 
practical and the economic 
points of view, it will prove 
a comparatively simple 
matter to adapt the fur- 
naces in these idle carbide 
plants to the new manu- 
facture. The Stassano pro- 
cess and furnace is the 
oldest and the best known 
of those now being experi- 
mented with upon an in- 
dustrial scale ; but Conley, 
Harmet, Herault, Keller, 
and Kjellin are other electro- 
metallurgists who have 
made a special study of this 
application of electricity, 
and have patented pro- 
cesses and furnaces which 
are now undergoing trial in 
various places. On account 
of the importance of the 
subject, readers of THE 
ENGINEER will, no doubt, be 
interested in the following 
details of the more important of these electric iron smelting 
processes, and in the critical examination of their future 
prospects, with which this article closes. 

The Conley furnace and process.—In this furnace the 
heating and reduction of the ore are effected by contact of 
the crushed and well mixed ore and coke, with transverse 
plates placed in the throat of a conical-shaped furnace some- 
what similar to the ordinary blast furnace in design. See 
Fig. 1. A current is passed between the electrodes, 
sufficient to maintain a red heat, and the hearth of 
the furnace C is further heated by the belt-shaped ring of 
plates E. It is estimated that for a Conley furnace of a 

















Fig. 1—THE CONLEY FURNACE 


Fig. 2-THE HARMET FURNACE’ 


capacity of 100 tons steel ingots per day 5000 E,H.P. would 
be required, and that these ingots could be produced at a 
cost of 49s. 4d. per ton at the furnace. The patents for the 
Conley process and furnace are owned by the Electric Furnace 
Company of New York, and it has been stated’in print that 
this company is now engaged in erecting an 8000 horse-power 
plant at Elizabeth Town, U.S.A. The Massena Electric 
Steel Company, with a capital of £104,002, has also been 
formed, to erect and work a similar plant at the new water- 
power centre, Massena, U.S.A. 

The Harmet furnace and process.—The Harmet furnace is 
shown in sectional elevation in Fig. 2. It is divided into 





three distinct parts—all electrically heated by suitably 
arranged carbon electrodes. The ore is charged into the 
inverted cone-shaped furnace a, and passes from the inclined 
hearth of this into the hearth of B, where it meets the coal or 
coke necessary for its reduction. The molten iron or steel 
tlows from the hearth of B into the refining furnace C, and 
after the requisite heating is tipped intothe ladle D. The hot 
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Fig. 3—-THE KELLER FURNACE 


gases from B are drawn into A by air injection at E, and these 
assist in bringing the contents of A to the smelting tempera- 
ture. According to the inventor, 3600 electric horse-power 
hours are required to produce one ton of steel, and the 
estimated cost of producing this quantity with the Harmet 
furnace is only 23s. 4d. per ton. The furnace is reported to 
be in successful operation at St. Etienne, in France. 

The Keller furnace and process.—This furnace is based upon 
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vertical, but is inclined, in order to give a mixing action to 
the molten materials lying on the hearth as this rotates 
The ores treated in the Stassano furnace are previously 
crushed, and formed into briquettes with the calculated 
weight of coke or anthracite, and flux, and some suitable 
binding material. The Stassano furnace and process was 
first tried at Rome in 1899, and as these experimental trials give 
favourable results, « plant capable of utilising 1500 horse-power 
was erected at Darfo, in Northern Italy, in 1900. An output of 
4000 tons of steel per annum was expected from this works. 
In June, 1901, Goldschmidt visited the Darfo Works, and 
reported that they were operating successfully. The only 
published figures for the yield of the Stassano furnace are 
based on the earlier trials at Rome, and show a consumption 
of 2700 electrical horse-power hours per ton of steel. The 
cost of operating the process in Italy, where the cost of fuc} 
is unusually high, is given as 80s. per ton of steel. This js 
claimed to be a saving of 48s. per ton over the older method 
of manufacturing steel by the usual blast furnace methods. 

At La Praz, in France, and at Neuhausen, in Switzerland, 
other types of electric furnace for iron production are also 
being tried on an industrial scale. Details of these furnace 
are not available for publication. 

As regards the future of these electric methods for smelting 
iron and producing steel, the figures for power consumption, 
and the estimated costs per ton of steel given by the variou 
inventors, have been gathered, and are presented in tabular 
form below :— 

Electrical horse-power lotal costs 
hours per ton 
of steel, 

me 
Harmet 3600 
Keller .. 8800 
Kjellin 
Strassano .. eo on ae ae ee 

It is evident that upon such data, no very reliable opinion 
as to the future of the electric processes can be based. The 
Harmet process, consuming 3600 electrical horse-power hours 
per ton of steel, shows a total operating cost less than one-half 
of that of the Conley process, while using three times the 
amount of electric power. -Discarding these cost figures, 
therefore, as unreliable, we are compelled to study the electric 
processes wholly from the general and practical standpoint. 

In all the electric iron-smelting processes the actual reduc- 
tion of the ore is effected by the coke or other carbonaceous 
matter with which it is mixed, and an addition of lime or 


Name, per 
ton of steel. 
49s. 4d. 
23s. 4d. 
76s 7d. 
1580 


2700 80s. Od. 
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Fig. 4-POWER HOUSE AT KERROUSSE 


the blast furnace principle of construction and work, and both 
resistance and arc heating are employed. Fig. 3 is a sectional 
elevation of the smelting and refining furnaces, and this figure 
requires no detailed explanation. An experimental plant is 
now in operation at Kerrousse, Morbihan, France, where 
550 horse-power is available. The power-house is shown in Fig.4. 
According to the statements of the inventor, one metric ton 
of steel can be obtained in the Keller type of furnace with an 
expenditure of 2800 kilowatt-hours of electric power, and the 
cost per ton is estimated to lie between 73s. 3d. and 80s. The 
furnace originally in use at the Kerrousse works absorbed 375 
horse-power, but this is being replaced by a larger furnace, 
which will produce 15 to 20 tons of steel at one charging. 
New Zealand iron sand from Taranaki is reported to be used 
as raw material at Kerrousse, and the developments at this 
place are controlled by the Compagnie Electrothermique 
Keller Leleux et Cie., which is exploiting the Keller 
patents. 

The Kjellin furnace and process.—The Kjellin process is 
reported to be in successful operation at the Giissingen 
foundry in Sweden, but no details of the furnace con- 
struction or of the method of working are at present forth- 
coming. The small furnace first erected is, however, stated 
to have yielded good résults, and according to a U.S.A. 
Consular report, a 300 H.P. furnace is now in course of 
erection, and an output of 1500 tons steel per annum is 
expected. 

The Stassano furnace and process.—The Stassano furnace 
is the oldest of the electric furnaces for the smelting of iron 
ores, and has received the most extended trials. Fig. 5 
shows the earlier type of furnace, and Figs. 6 and 7 show the 
latest form of furnace in sectional elevation. The chief 
feature of the Stassano furnace is the use of the electric arc 
for smelting the prepared briquettes, containing the ore, flux, 
and reducing agent. In the latest form of furnace—Figs. 6 
and 7—this is combined with a revolving hearth. The 
carbon electrodes A, which are water jacketed, revolve with 
the hearth, and the electrical contacts are arranged for by 
sliding brushes at B,C. The axis of the furnace is not 


other fluxing compound is also required, in order to obtain a 
slag that will become fluid at the temperature of the furnace. 
Therefore the saving of fuel when using the electric furnace 
does not amount to much more than 9°5 cwt, per ton of iron 
or steel produced. In the ordinary blast furnace, worked 
under the best conditions, one ton of iron can now be pro- 
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Fig. 5-THE STASSANO FURNACE 
duced with 16 cwt. of coke—and 6°45 cwt. of this total 
represent that required for combining with the oxygen of the 


ferric-oxide in the ore. : 
The average price of coke in this country is, say, 22s. per ton, 


' and the actual saving effected by substituting electricity for coke 


as heating agent is only 10s. 6d. per ton of iron produced. This 
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sum would, therefore, have to cover the cost of the electric 


ower, and also of the briquette making, required by most of 
the electric furnace processes. Taking the lowest power con- 
sumption per ton of steel given in the above tabulated state- 
ment, namely, 1200 electric horse-power hours for the Conley 
process, this represents electric power at ;4d. per electric 
horse-power hour, or £3 16s. per electric horse-power year of 
3760 hours, For the Stassano process it would represent 
electric power at less than one-half of the above costs, or at 
£1 14s. 4d. per electric horse-power year. These calculations 
show that even when no special crushing of the ore and 
mixing with the fluxing, reducing, and binding materials is 
required, as & preliminary to the operation of the electric 
furnace processes, competition with the ordinary blast furnace 
procedure in this country is improbable. When briquette 
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Figs. 6 and 7—THE STASSANO FURNACE—NEW FORM 


making is first required, the position of the electric furnace 
processes would appear to be hopeless. 

In countries where fuel is very expensive, water power 
abundant, and the necessary raw materials are found, these 
processes may have a limited field of usefulness; but their 
development, even under these favouring conditions, will be 
dependent upon the enforcement of high tariff duties on im- 
ported iron and steel, and upon a brisk home demand for these 
metals, In the iron smelting industry of those countries 
favoured with extensive coalfields and a cheap supply of fuel, 
the blast furnace will still easily hold its own. It will not be 
until coal and coke have become much more costly than they 
are to-day that electric furnaces will displace the blast 
furnace—a type of furnace which is the most perfect fuel- 
consuming apparatus in general use, and is estimated to 
possess a thermal efficiency of over 70 per cent. 








DUPLEX ROLLER WINDOW LIFT. 





A sIMPLE form of railway carriage window lift is illustrated 
in the figure below. The device consists of two rollers, 
between which the ordinary strap, but unpierced, passes. 
About the upper roller there is nothing unusual ; the lower, on 
the contrary, is excentric to its axis. To raise the carriage 
window the strap is pulled upwards, as shown in the first 
figure; when the desired height has been reached the strap is 
lowered to the second position, so that it bears on the lower 
roller, and released gently; the effect is to cause a partial 
rotation of the excentric, and thus to grip the strap firmly 
between the rollers. The weight of the window only tends 
to tighten the hold. The fall of the window before it is held 











CREENS WINDOW LIFT 


isabout gin. The lift, besides its great simplicity, has several 
other advantages, among which may be mentioned that as 
the window can be entirely closed without the necessity of 
lifting the sash over the fence plate, the light runs can be 
made with less clearance, and hence rattling is reduced or 
obviated, and that by the provision of a suitable handle let 
into the top of the sash the window can be closed from the out- 
side. This is a very desirable feature. Thelift is the invention 
of Mr. F. D, Green, and is being made by the London Engi- 
neering Company, of Bush-lane House, Bush-lane. It is 
being tried by the Great Eastern Railway Company. 








,Rovan INstrTuTION.—On Tuesday next, March 17th, at five 
o'clock, Sir Robert Ball will commence a course of three lectures 
«ut the Royal Institution on ‘“ (Great Problems in Astronomy,” and 
en Thursday, March 19th, Dr. C. H. Firth delivers the first of 
‘ ree lectures on ‘Society during the Commonwealth and _Pro- 
tainty The Peiday evening discourse on March 20th will be 
delivered by Professor E, A. Schafer on the ‘‘ Paths of Volition,” 
Cone - - by yom gs Herdman on the “Pearl Fisheries of 
’ is) ; ia 
Surface Tension.” pril 3rd by Lord Rayleigh on ‘‘ Drops and 






| Channel and other fleets when visiting the Firth, and is 


| Britain, from Yarmouth Roads to the Moray Firth. 


| the railway facilities close to St. Margaret’s Hope. North 


| and a-half distant; Dunfermline is 44 miles away. Besides 
| the main line of the North British Railway, which passes to 


| fermline and Charleston, close to the bay, which could easily 


BASE ON THE FIRTH OF 
FORTH. 


THE. announcement that Government intends to plant a 
naval establishment at St. Margaret’s Hope, to the west of 
the Forth Bridge, and on the north side of the Forth, has 
awakened immense interest in Scotland. It is stated that 
the bargain for the land has been made with the Marquis of 
Linlithgow, whose estate of Hopetoun lies on the opposite 
shore, at the price of £100,000. Ships of war were built in 
the Firth of Forth in the time of James VI.; it may well be 
that a naval dockyard may again flourish there. According 
to Sir William Arrol, contractor for the Forth Bridge, the 
bay is a safe one, and 200 vessels can at present find 
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accommodation. The Firth is about four miles wide here, 
but narrows to about two miles at the Bridge. The 
accompanying map is reduced from the Admiralty chart, and 
shows the soundings. It will be seen that a great amount of 
excavation will have to be carried out. The rich coalfields 
of Fife are within easy access, and it may be expected that 
Inverkeithing and Dunfermline, and many coast towns on 
the Firth, shall benefit. Great activity already prevails at 
Falkirk, on the opposite shore, with its two dozen iron- 
foundries and more in progress. Grangemouth Dock extension 
works are expected to do much for that port. Lower down, 
Blackness Castle, once a State prison, is now a Government 
powder magazine. It was known that batteries had been 
erected at the north and south ends of the Forth Bridge, 
and that Inchgarvie, below the Forth Bridge, had become a 
torpedo station ; but the secret of the proposed establishment 
at St. Margaret’s Hope has been well kept. Its distance from 
Chatham is 430 miles, and from the entrance to the Baltic 
500 miles. Here Queen Margaret, of pious memory, used to 
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THE PROPOSED NORTHERN NAVAL BASE |'"° 


cross the Firth, and gave her name to the ferry, which is still 
kept going by a rather poor service of steamers by the North 
British Railway. Queen Mary crossed here when conducted 
by Lord Séton on her flight from Lochleven in 1568 ; 
George IV., when calling at Hopetoun House, embarked at 
Port Edgar, above South Queensferry, after his memorable 
visit to Scotland. On a peninsula projecting into St. 
Margaret’s Hope stands Rosyth Castle, which belonged to 
the Stewarts. St. Margaret’s Hope has been a favourite 
retreat for vessels in storms, and has been used by the 


considered the best natural harbour on the east coast of 

Government has already purchased ground for a military 
camp at Stobs, near the Border town of Hawick; now the 
Navy claims a site on the Forth. It will be easy to increase 


Queensferry and Inverkeithing railway stations are a mile 


the east, there is railway connection already between Dun- 































































be extended thither. A short line between Dunfermline and 
Culross, that quaint old burgh higher up the Firth, has been 
decided upon. As quarrying is the principal industry in the 
neighbourhood, there is no lack of building material from the 
quarries at St. Margaret’s, Rosyth, Ferry Toll, the Battery, 
and Lucknow. A pressing question will be the water supply. 
Abundance of coal for navigation purposes has been found in 
Fife within recent years, at Glencraig, Bowhill collieries, and 
Lochgelly collieries. Partly because of this, the output of 
coal has risen from 3,706,467 tons in 1896 to 6,134,137 tons 
in 1902. This bas caused an extension in Burntisland docks, 
and Methil is also kept busy. Messrs. D. and C. Stevenson, 
civil engineers, do not agree with the suggestion that the 
destruction of the Forth Bridge by an enemy would bleck 
the Firth. The fact, they think, that a Forth and Clyde canal 
from Grangemouth to Glasgow can be made with only one 
lock at either end is a good reason for making St. Margaret's 
a naval base, as a fleet could thus pass from the east to the 
west in a short time, the distance being only forty miles. 
When the suggestion of this canal was made in 1890, 
engineers placed the cost at £7,000,000. 

Lord Selborne, First Lord of the Admiralty, visited St. 
Margaret’s Hope on Tuesday week, and inspected the site of the 
proposed naval base. He was accompanied by Mr. Ralston, 
Lord Linlithgow’s factor, when the ground adjoining Castle- 
landhill, and stretching north-west of Rosyth Castle, was 
examined, and this, it is believed, is the ground purchased, 
or to be purchased, by the Government. The plain behind 
Castlelandhill, and extending from Inverkeithing North 
Junction to the immediate vicinity of the Forth, has also 
been surveyed by representatives of the Government, it is 
believed, for the purpose of laying down a railway 
connection. 








RIGHT ANGLE TRANSMISSION GEAR, 


From the Iron Age we take the sketch given below of a 
gear for connecting two shafts at right angles, which has 
been designed by Professor S. W. Robinson, of Ohio State 
University. A is the driving shaft, Bisthe shaft driven. On 
the end of each is a balanced crank with a crank pin. The 
connection is a bell-crank lever C, free to rotate and slide on 
its shaft. On each member of the lever is mounted a sleeve 
free to swivel. These sleeves fit on the crank pins. As A 
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ROBINSON RECTANGULAR TRANSMISSION GEAR 


revolves from the position shown, it at first evidently causes 
C to slide sideways with but little rotation, but as the revolu- 
tion continues the sliding of C is combined with a rocking 
motion, the resultant path in space of the ends of the lever 
being that of acircle projected onacylinder. The pinand sleeve 
connection permit of the ‘‘cylinder’’ part of this motion 
being neglected, and there remains a circular motion of 
the second crank pin. The gearing is pretty, but it is 
evident that the sliding of the bell-crank lever is a weak 
point. 








BLOWING ENGINE. 


THE illustrations on page 268 show a single unit blowing 
engine, built by Galloways, Limited, of Manchester; two 
similar engines are just now being put into work by the Carn- 
forth Hematite Iron Company. These form another stage in 
the development which has been taking place recently in 
blast furnace practice in this country. Air pressures of from 
4lb. to 6lb. are being superseded by higher pressures for 
working the American type of furnace, which demands at 
times pressures as great as 201b. per square inch. The whole 
of the general structure and details have been designed to meet 
these conditions. Each engine is capable of delivering about 
20,000 cubic feet of free air per minute, reckoned from atmo- 
spheric pressure, when running at fifty-three revolutions per 
minute. As will be seen, the engine is of the vertical type, con- 
sisting of a heavy bed-plate, on which rest the main standards or 
housings, between which is carried the steam cylinder, with 
the air cylinder directly above it, and on top of the columns; 
the steam piston-rod is coupled direct to the cottering block, 
to which is attached the piston-rod of the air cylinder. The 
cottering block is of cast steel, and to it is connected a long 
crosshead by means of a stout pin at right angles to its main 
axis. From the ends of this crosshead depend connecting- 
rods, one on each side of the engine, which drive the shaft 
through pins in the fly-wheel. By this construction the 
swivelling action is obtained which distributes the load to the 
shaft in a perfectly even manner. The bed-plate is a heavy 
casting of box section, planed to receive the standards, &c,, and 
the two heavy pedestals for the main bearings. Thestandards 
are also of box section, having four substantial slide bars 
arranged thereon, and fitted with a large slide block provided 
with means for adjustment. The diameter of the steam 
cylinder is 44in. It has four grid-valves, two for steam, and 
two for exhaust, the former being under the control of a 
powerful high-speed governor operating through an expansion 
link, and arranged so that the speed of the engine can be 
regulated between very wide limits, as is demanded for blast 








furnace working, and controlled to suit the pressure of air. 
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The exhaust valves are plain grid-valves, and derive their 
motion from a separate excentric. 

. The air cylinder is 84in. diameter, and has also a stroke of 
5ft. 


the excentric on the shaft. The outlet valves are automati- 
cally controlled by the air pressure in the cylinder on the 
closing side. The disposition of the valves is such as to 
minimise the clearance to well within two per cent., which is 
a matter of special importance in connection with blast 
furnace engines. By the courtesy of the makers we are 
enabled to give sectional drawings of this engine in a future 
impression. 








COMPOSITE STEAM LAUNCH. 


We illustrate a twin-screw steamer which has just been | 
built by the firm of Edward Hayes, of Stony Stratford, to an | 


order from Ceylon, where she is to work. Her length is 85ft., 
beam 16ft., with a light draught. This vessel is built under 
Hayes’ system, which cheapens and _ facilitates 
delivery of small vessels abroad; the frames, deck beams, 


parts of the boat can be packed. On arriving abroad the boat 
is re-erected and the main parts planked on the steel frames, 
the ends of ihe planking fitting into a special joint in the 
stem and stern pieces, making them entirely water-tight ; the 
vessel is then launched, the machinery put in, the decks, 
cabins, &c., finished to drawings sent out. 
enables foreign purchasers to do their own woodwork, and get 
the steamer out at a very low freightage compared with that 


It is fitted with air grids and valves of the Southwark | 
type, which are connected by the necessary rods and levers to | 


| ments of the vast populations, 
| watersupply system, the branches of which had enormously outgrown 


the difficulty was greatly increased in many districts where the great 
agit : | growth of branch and suburban populations had increased the 
floors, bulkheads, &c., are finished and the fore-and-aft parts | |4cq] traffic on the main roads, and the number of vehicles 
are plated and riveted up as shown in the illustration; the | 
parts are then taken down and stowed in the export ship’s | 
hold, where they lie close and occupy little space, the only | 


bulky parts being the stem and stern pieces, into which light | 
| main thoroughfares to be obtained on anything like a satisfactory 


This system | 


of lanes and alleys, where once were houses and cottages with 
gardens round them, had grown into business hives, all having 
outlets on the few arteries, and adding to the demand for space in 
the already congested thoroughfares, 

The cities had, inother words, developed by accretionalong main 
thoroughfares, and by internal growth, and at no time had it 


| appeared to be absolutely incumbent upon the local or State 


authorities to decide — the “| out of new main thoroughfares 
on broad principles. The cities had grown gradually, like vast ex- 


| tensible bottles, the necks of which had remained unaffected in size 


or number, until now they were utterly inadequate for the require- 
They were, in fact, like a great 


the capacity of the mains. 
The difficulties were becoming greater because the rate of growth 


| of wheeled traffic was greater than the rate of growth of the popula- 


tion, partly in consequence of cheapened road surface conveyance, 
and partly because of the distances growing more and more beyond 
the walking distances for the masses. In some of the suburban 
districts and in country roads tramiways had added materially to 
the convenience of suburban and outlying populations, but tramcars 
in city streets were the cause of frequent blockings of the traffic, 


| their hard-and-fast line of route made them incapable of accommo- 


dating themselves to the other and more numerous vehicles. The 


which must be accommodated outside the business establishments 
along them. 

The great question was, How is the conducting capacity of the 
existing principal thoroughfares to be increased, and how are new 


principle or design! There could be no doubt that much of the 
difficulty in London would be removed by the coming general use 
of motor vehicles for all purposes, first, because of the smaller 
space they oceapied as compared with horse vehicles; secondly, 
because of their manceuvring capabilities ; and thirdly, because of 
the greater speed they would make possible. That might be said 
to be an alleviation which would come of itself, but that was only 
partly true, 











THE HAYES STEAM LAUNCH 


charged when a steam launch is stowed whole on deck ; it also 
utilises the labour, which is more easily obtainable for wood- 
work at the various foreign ports. 

The two engines are compound surface condensing, having 
cylinders 8in. and 16in. in diameter, by 10in. stroke; the 
condensing plant is entirely separate from the main engine, 
the condenser being rectangular in shape, with a very large 
cooling surface to deal with warm circulating water ; the air 
and circulating pumps are of the horizontal type, worked off 
the same steam cylinder at a slow speed, giving certainty of 
action. Steam is supplied by a double-flue marine return- 
tube boiler at 120 1b. pressure. The little vessel is arranged 
to carry first and second-class passengers and cargo. 

This system is more particularly adapted for vessels of 50ft. 
to 60ft. long, such as are frequently carried on export ships’ 
decks at great inconvenience; the vessels of this size being 
generally fitted with one propeller and one set of compound 
surface-condensing engines, excepting in cases where a light 
draught is required, such as the vessel described. 








ROAD TRAFFIC IN AND NEAR LARGE CITIES. 

AT a meeting of the Society of Engineers held at the Royal 
United Service Institution, Whitehall, on Monday evening, March 
2nd, 1903, Mr. J. Patten Barber, President, in the chair, a topical 
discussion on ‘‘ Road Traffic in and near Large Cities,” was opened 
by Mr. W. Worby Beaumont, Past-president, and of which the 
following is a résumé :— 


The author first pointed out that the congestion of traffic in the | 


main streets of London and other great cities in Great Britain had 
intensified toa disconcerting degree in the past few years, and none 
of the efforts for alleviation had had any marked effect. 
be rehembered that he dwelt u 
in his address as President in 1898, and referred to changes that 


were then becoming inevitable in street construction and traffic | 
The time had now arrived when it was imperative | 
| move, they render nugatory the manceuvring power of ordinary 


methods, 
that the traffic requirements must be faced by the governing 
authorities. A great increase in the size and number of main streets 
or arteries must be provided for, and every opportunity must be 


taken before the difficulties in the way became greater than they | 
| cities. Well-made and well-tended roads are cheaper than neglected 


were even now, 


The difficulties relating to road traffic in and near large cities | 
manifested themselves chiefly by the congestion or not-room- | 


enough conditions observable every day. The cause of that was, 
in most places, the gradual conversion of a business and resi- 
dential centre into a vast congeries of offices and warehouses, 
the workers in which no longer resided in the houses in that 
centre, but at various distances miles away from it. 

The people going to and from their offices and the merchandise 


going to and from the warehouses might be reckoned in thousands | 
street, Threadneedle-street, or round about the Bank and Royal 


as compared with the numbers which would obtain with the 


requirements of the residential population for which the streets | 
Not only had those houses increased in | 
business requirements demanding traffic facilities, but increase in 
| carrying power of any of these streets by at least 50 per cent., 


were originally made, 


the number of houses, offices, &c., had taken place along the old 
lines of route which had in effect been lengthened and lengthened 
while their width remained unaltered. Moreover, tangled masses 


It would | 
n the roads and traffic questions | 


The regulation of street traffic must be something more than 
mere crossing work. The power of control of heavy, slow traffic 


| must be given to the po'ice authorities, so that street and road 


capacity should not be thrown away, as it was now, by careless and 
bad drivers, who wasted several feet of the side and of the middle 
of the road, which could not be used by other vehicles. Drivers of 
heavy vehicles and of omnituses habitually wasted the road space 
now, and it should be within the power of the police to stop that 
by penalty for disobedience to regulations. The maintenance of 
the road or street surfaces should be much better than it was now, 
and more continuous. Vehicles of every kind should be fitted 
with effective brakes. 

The great necessity, however, was for more and wider maio 
thoroughfares. It meant, in fact, the Haussmannising of a great 
part of London, and it meant that London must recognise the 
hard fact that immense sums of money would have to be spent to 
remedy the evil of past neglect, and it must wake to its duties of 
to-day to secure the planning of a well-considered system of wide 
and well made thoroughfares into and out of the growing London 
before building operations made it as costly, and in some respects 
impossible, as it was now nearer the centre. 

Improvements in the modes of locomotion would do much, but 
at the present rate of growth of wheeled traffic it would not do 
more than provide for that increase even with great improvements 
and extension of the chief thoronghfares. Well organised motor 
omnibus services would save much in space and time, but that 
would not be until omnibus companies could use motors on a 
larger scale, so that no vehicle should run more than a certain 
maximum per day, and so that the mechanical requirements of a 
thorough system of daily examination, adjustment, repair, and 


| making ready were perfectly carried out under a properly 


organised staff. 

In conclusion, Mr, Beaumont observed that improvements in the 
streets and roads must be taken in band seriously and at once, for 
London was a vast hive, into and out of which not only all the bees 
flocked in morning and left at night, but into and out of which all 
the carriers of their honey did the same through a very few small 
doorways. 

Tramways in streets with great traffic density are the cause of 
great loss of traffic-carrying power ; the cause of blocks, as a con- 
sequence of the hard-and-fast line upon which alone they can 


vehicles, and the rails themselves are a most fruitful cause of 
accident. A tramway may be said to be a good excuse for a bad 
road, but we should not now have any bad roads in and near our 


roads, and parsimony in this matter means wasted money. 

The carrying power of a tramcar is greater than that of other 
vehicles, but it is a railway vehicle, and tramways are railways, 
and should be treated as railways. A railway carriage will carry 
more than a tramear, but we would not think of running railway 
coaches through the streets, although this is done in some conti- 
nental towns where the streets have not much todo. There is no 
more reason for running tramways through the streets of many 
parts of London than there is for running them through Cannon- 


Exchange, Old Broad-street, or Cheapside. Everybody knows 
tramcars wou'd be as out of place in any of these as an Atlantic 
liner at Henley Regatta. A tramcar would reduce the traffic- 


and while tramcars in many other streets of less traffic density 


‘would be less obstructive, the difference would be one only 





of degree, and the tram rails would be nearly an equal nuisance 


“~— ere. 


ramways should, in fact, be relegated to roads outside towns 
and even then should only be laid where the roads are 60ft. wide 
unless they be laid on one side only of the road, and not on the 
road. Asa general proposition, it may be said that when any one 
particular kind of traffic is heavy enough to require an iron way 
for its accommodation, then special attributes of a railway are 
called for. 

We have not yet reached the time of universal use of motor 
vehicles, motor public conveyances ; but that time will come, and 
even then tramways and light railways will have their place and 
their work, as the great railways have and will. But the whole 
of the width of the ordinary but well-made roadway will bo 
made effective by the use of divergible vehicles, horses will }e 
but little used in towns, and the present concentration of 
factories and vast business populations in a few great cities wi! 
give way to the bg ga of numerous satellites, at various 
radial distances. All the means of conveyance will play their 
part, and the motor vehicle on common roads the greatest. 

A long and interesting discussion followed Mr. Beaumont’ 
opening remarks, during which a general opinion was expressed as 
to the necessity of improving the existing condition of things, 
although a variety of conflicting views were advanced as to how 
improvement should be effected. 








THE INSTITUTION OF MECHANICAL ENGINEERS.—The anniversary 
dinner of the Institution of Mechanical Engineers will be held at 
the Hotel Cecil, London, on Thursday, April 23rd. Application 
forms for tickets will be issued in due course. The summer meetiny 
will take place in Leeds, from July 28th to August Ist, and an out 
line programme will be forwarded shortly. 


ELEcTRic SupPpLy IN SoutH WaLes.—Our correspondent in Wale 
writes :—The station for generating electricity at Pontypridd is now 
in a very advanced state. On Saturday the first ordinary meeting of 
shareholders washeld. under the chairmanship of Mr. Robert Forrest, 
when it was announced that the progress of the great undertaking 
was particularly gratifying. From various quarters applications 
for power had been received, and many works were preparing to 
receive the current as soon as ready for delivery. The chairman 
in concluding, gave satisfactory proof that over the great area 
where the distribution ommpeny will exercise its energies a great 
variety of industries, &c., simply wait their action to attain fuller 
development. Outsiders, who have no interest financially, regard 
the movement as one of the most important in Monmouthshire 
and South Wales for many years. 


Tue Sanirary InstituTE.—The twenty-first Congress of the 
Sanitary Institute will be held at Bradford from July 7th to 11th, 
1903. The president is the Right Hon. the Earl of Stamford. 
Section I., ern sa Science and Preventive Medicine, will be 
presided over by Professor Clifford Allbutt, M.A , M.D., F.R.C.P., 
D.Se., F.R.S. P., D.L. Section IL., Engineering and Archi- 
tecture, will be presided over by Maurice Fitzmaurice, C.M.G., 
M. Inst. C.E. Section III., Physics, Chemistry, and Biology, wil! 
be presided over by Professor C. Hunter Stewart, D.Sc., M.B., 
C.M., F.R.S.E. The lecture to the Congress will be given by J. 
Slater, B.A., F.R.I.B.A. Eight technical conferences will also be 
held in connection with the Congress, presided over by Councillor 
W. C. Lapton, Professor Thomas Oliver, M.A., M.D., F.R.C.P.; 
J. Spottiswoode Cameron, M.D., B Se.; T. H. Yabbicom, M. Inst. 
C.E.; C. Drabble, M.R.C.V.S.; Mrs. Moser; James Kerr, M.A., 
M.D., D.P.H.; and Mr. Isaac Young. 


WittiamM THOoMas.—We regret to have to announce the 
death of this well-known mining engineer of the Aberdare district. 
He was locally known as Mr. Thomas, Brynawel. He died on the 
8th inst., somewhat suddenly, but he had been indisposed for a 
length of time, and only a short time ago returned from Morocco, 
where he bad been for the benefit of along sea voyage. Like other 
emin2nt engineers, he came from the ranks, beginning as a pit lad 
in one of the Cyfarthfa works. Then, in the rush for the Rhondda, 
he figured as a collier in the Cymmer pit, and when still young 
entered the railway service ; but drifted again into the collieries, 
and gradually attained the management of the Cwmaman Colliery, 
From this position his skill as an engineer gained him a steady 
advancement, until he had the controlof nearly a dozen important 
collieries, and then rpm | age made it necessary to lessen his 
sares and responsibilities; but with one of his most important 
collieries, the Mardy, he retained an important connection until the 
last. He was in his seventy-first year ; his death is very widely re- 
gretted, especially by his brother members of the old Sliding Scale 
Committee, and the still wider circle of colliery managers and 
mining engineers. 

SHEFFIELD Fitg-cuTTinGc InDUsTRY.—A public inquiry into the 
proposed new code of regulations for the Sheffield file-cutting 
industry is now being held at the Sheffield Town Hall, by Mr. 
Chester-Jones, barrister, the Commissioner appointed by the Secre 
tary of State. Manufacturers and workmen are opposed to these 
regulations, which were recently drawn up by the Home-office 
Mr. William Wills, barrister, is conducting the case on behalf of 
the Home-office, while there is quite an array of opposition, Mr. 
Herbert Hughes appears for the Cutlers’ Company and the Sheffield 
Chamber of Commerce ; Mr, Stuart wiry on behalf of the file 
cutters, both union and non-union; and Miss Wynne represents 
the home workers. Mr. H. R. Bramley represents the Sheffield 
File Manufacturers’ Association ; and Mr. Thomas Taylor 
the machine makers—Platt Brothers and Co., Oldham. The 
Council Chamber, in which the inquiry is being held, has been 
crowded with persons interested, including manufacturers, male 
and female workers, and the general public. Mr. Wills opened 
the proceedings with a statement in support of the he lerga 
regulations, and spoke for nearly an hour. Evidence on behalf of 
the Home-office has been given by Dr. W. S. Porter, Sheffield ; Dr. 
Littlejohn, formerly Medical Officer of Health of Sheffield ; Dr. 
Thomas Legge, H.M. Medical Inspector of Factories; Dr. Robert- 
son, Medical Officer of Health, Sheffield ; Commander H, A. Smith, 
and others. The inquiry is still proceeding. 


ELECTRICITY IN MInES.—The Commissioners appointed by the 
Home-office to visit collieries and report upon the use of electricity 
in mines made their first visit to Monmouthshire this week. The 
collieries selected were those of the Tredegar Company, which 
has the largest electric power plant at work in the country. The 
Commissioners were :—Mr. Cunninghame, Mr. Fenwick, M.P. 
for Morpeth ; Mr. Stokes, Inspector of Mines, Derby; Mr. W. W. 
Hood, and Captain Descott, secretary to the Commission. These 
were accompanied by local colliery officials and visitors, and by 
Mr. Martin, Inspector of Mines for Monmouthshire. Mr. Scott, 
representative of Scott and Mountain, Newcastle, who have the 
electriccontract in hand, wasalso present. The whole of the collieries 
of the Sirhowy Valley section, notably the Pochin pits, Ty Trist, and 
Bedwellty pits are at present equipped, the Pochin with two 3 
horse-power engines and three-phase generators; Ty Trist pits 
with 450 horse-power engines and three-phase generators; and 
the Bedwellty pits with an overhead transmission line at 2000 
volts pressure from Ty Trist, a distance of one and a-quarter miles. 
The Commissioners paid very careful attention to the working, 
and will, of covrse, report in due course. Amongst mining engi- 
neers and othcors in the district the adoption of electric powers is 
now a common subject of discussion, and the experience of the 
Tredegar Company will be noted with interest. Possibly the Com- 
missioners might also include in their range of inspection those 
works in Glamorgan where very complete electrical plant has been 
in use, but is now disca All data will be acceptable, one 
would think, in face of the starting of the South Wales Generating 
Power Company, . 
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RAILWAY MATTERS. 


2,rLway motor cars, the first to be used on the 
‘ontinent, are now running on the Arad-Czanad Railway, Hungary. 


Tye ratepayers of Exeter have decided in favour of 
nicipal electric tramways by a majority of nearly three to one, 


( 


municl} 
Tue first 2ft. gauge railway for passenger traffic in 
Cape Colony, a line between Hopefield and Alabaskraal, was 
opened recently. 
\in. FrepErIck Lippetu Street, of the firm of Glaze- 
brook, Steel and Co., Manchester, has been elected a dircctor of 
the Great Northern Railway. 


or the transport of coal and bricks a distance of three 
miles an arial railway is being erected by a Blackburn trick 
company to take the place of traction engines. 


‘Tue “electrification” of the Mersey Railway is now 
practically completed. ‘Trial runs have been made over the 
Liverpool Central and the Birkenhead Park section, 


A rea car has been instituted by the North-Eastern 
ay Company on its 4.20 train from Newcastle to Leeds, vid 


tail w 1 
It returns at 8 o'clock as a supper car. 


Sunderland, 

Apvrer deducting working expenses, the net earnings 
of the Cape Government railways during 1902 amounted to 
£3 10s. 8d, per cent. on a capital expenditure of £23,154,000. 


Tur South-Eastern and Chatham locomotives now are 
in better condition than they have been for a great number of 
years. ‘The company during the past six months had very few 
breakdowns. 

THERE were seventy-five railway accidents reported in 
the United States in January. The record contains accounts of 
16 collisions, 22 derailments, and 7 other accidents. In the 
6 accidents which were fatal to passengers, 37 passengers and 
11 employés were killed and 90 passengers and 4 employés were 
injured. 

Tue Great Northern Railway Company's works at 
Doneaster have been considerably enlarged by the addition of a 
new iconfoundry and a new erecting shop, with accommodation 
for 100 engines. Of the new type of eight-coupled goods engines 
ten more are being turned out. A six-coupled side-tank locomo- 
tive, with a radial axle at the trailing end, is also to be built, and 
is an innovation on the Great Northern Railway. 


Tar Rapid Transit Commission of New York, dealing 
with the subject cf underground transit in that city, have after 
thorough examination and severe competitive tests, decided that 
all the trains on the New York Underground shall be conyers on 
the electrically-operated ‘‘ multiple unit” system of control. This 
system is identical with that which has been adopted for the Great 
Northern and City Railway and the Central London Railway. 


Tue project for making a direct line from Rome to 
Naples is assuming a concrete form, and will probably be carried 
out in the immediate future. The result will be very important to 
Naples, as it will tap the trade of Rome, which now goes to the 
northern ports. Civita Vecchia is a port only suitable for small 
vessels, the entrance to it being very narrow and dangerously 
rocky, while the entrance to the inner basin is only 15ft. deep. 


A BRIDGE, which it is said will have a central span of 
840ft., is to be constructed by the Pennsylvania Company across 
Hell Gate, a part of the East River, which separates Manhattan 
Island from Long Island. Altogether there will be two miles of 
bridgeway, built of steel, on stone piers. The centre span will be 
135ft. above high-water mark. It is estimated that over 27,000 
tons of steel will be used in the construction, at a cost of £650,000. 


CoLoNEL YorkE appears to have been surprised by the 
want of uniformity of system in railway signalling which exists in 
the United States. He found the block system so loosely interpreted 
that two trains can be on the same section at once. Twice the 
train in which he was travelling was switched on to the wrong track 
without any formalities other than the handing to the driver of a 
train order, and the train travelled at a high speed without any con- 
trolling signals. 

A REPORT on the operations of Canadian railroads 
published by the Department of Railways for the fiscal year ending 
June 30th, 1902, shows that 574 miles of new line were built, 
making the present mileage of the Dominion 18,868. The paid-up 
capital invested in three lines is £219,770,000, an increase of 
£11,213,000 in the twelve months. The gross earnings in the year 
amounted to £16,733,300, or an increase of £2,153,500, or 14 per 
cent. The working expenses were £11,468,000, an increase of 
about 13 per cent. The net earnings amounted, therefore, to 
£5,264,500, an increase of about 17 per cent. 


ApvocatEs of larger goods wagons for us2 on British 
railways will not find much support in Colonel Yorke’s report on 
American railway methods. He says the American wagon, with 
50 tons capacity, is always built on bogies, and has, as a rule, eight 
wheels, Its tare weight is about 20 tons. Colonel Yorke concludes, 
therefore, that two four-wheel wagons of the English type, with a 
capacity of 20 tons, and a tare of about eight tons, offer quite as 
good a proportion of paying load to dead load. Therefore all the 
English sidings, goods = ter weighbridges, &c., being adapted for 
the smaller wagon, he concluded that for ordinary purposes our 
rolling stock is better as it is. 


Tue report by the directors of the Caledonian Railway 
Company states that the balance available for dividend for the 
half-year to January 31st, 1903, is £705,526 15s.9d. After payment 
of dividends on the preferencestocks, there remains £404,681 15s. 5d. 
he directors recommend a dividend on the ordinary stock at the 
rate of 4} per cent. per annum, absorbing £392,267 12s. 1d., leaving 
to the credit of next half-year £12,414 3s, 4d. Excluding the 
trains run for other companies, the earnings per train mile of the 
passenger traffic are now 43-96d., compared with 46-18d. for the 
corresponding period of last year, and the merchandise and mineral 
traffic receipts per mile are 82-97d., compared with 81-39d. 


Tue railway extension conference which met in 
Johannesburg last week, under the presidency of Lord Milner, has 
concluded its deliberations. The construction of the following lines 
was approved, says the 7'mes :—From Springs toa junction with the 
Machadodorp-Ermelo private line ; Vi!joensdrift to mile ten on the 
Harrismith-Bethlehem line ; a Vereeniging, Johannesburgand Rand 
coalline; a Bloemfontein-Modderpoort section, and a Harrismith- 
Bethlehem section of the Bloemfontein-Johannesburg grain line ; 
Klerksdorp to Kroonstad, «i@ Vierfontein ; Springfontein to Jagers- 
fontein ; and lastly, a line connecting Rustenburg with either 
Pretoria or Krugersdorp. The total length of these seven lines will 
be 668 miles, and the estimated cost £5,161,000. 


Unper the arrangement known as “the railway con- 
ventions,” the six great railway companies in France are entitled 
to a State-guaranteed interest on the’share and debenture capital 
in the undertakings. This means that if the earnings of the com- 
panies, after payment of all expenditure and outlay on new 
construction work, are insufficient to pay the minimum guaranteed 
interest on both shares and debentures, the State makes up the 
difference by advancing to the companies the necessary amount. 
The debt contracted in this way by the companies with the State 
amounted on December 31st, 1901, to £6,461,000 principal and 
£1,760,000 interest. This debt is secured on the rolling stcck, 
railway material, and station furniture, which are valued in the 
annual balance-sheets of the companies at £14,000,000, 





NOTES AND MEMORANDA, 


A LARGE number of workmen is employed in repairing 
the machinery of the cruiser Hyacinth at Devonport, but it is 
feared that at least three months must elapse before she can be 
got ready for sea. It will not, therefore, be surprising if another 
vessél is selected to relieve the Highflyer as flagship on the East 
Indies station. 


THE Council of the British Association for the Advance- 
ment of Science have unanimously nominated the Right Hon. 
Arthur James Balfour, M.A., D.C.L., LL.D., F.R.S., to the office 
of President for the Cambridge meeting in 1904. They further 
agreed to recommend to the Association the acceptance of the 
invitation to South Africa for the year 1905. 


ACCORDING to a paper on the spontaneous reduction 
of the amount of carbon in steel, by M. G. Belloc, the sudden heat- 
ing of a hard steel wire spiral ina vacuum gives a greyish metal, 
soft and ineapable of being tempered. This effect appears to be 
intimately connected with the presence of occluded gases, since it 
is not produced if occluded gases are absent. 


An international exhibition will be held at Limoges 
from May to September this year. The exhibits will be comprised 
under the heads of education, the liberal arts, general mechanics, 
electricity, civil engineering, agriculture, horticulture, forestry, 
metallurgy, social economics, hygiene, special applications of 
alcohol to motive power, lighting and warming, and other 
departments. 


Ir has been discovered by MM. H. Moissan and §. 
Smiles that the amorphous silicon obtained by passing sparks 
through the vapour of liquid silicon hydride possesses marked 
reducing properties which are not exhibited by the amorphous 
silicon prepared by Vigouroux ; they consider the difference to 
depend on the state of division of the silicon. A similar phenome- 
non is found in the case of boron. 


THE variations in the modulus of elasticity in nickel 
s‘eels formed the subject of a communication to the Paris Academy 
of Sciences lately by M. C. E. Guillaume. The method employed 
consists in observing at different temperatures a chronometer 
furnished with a spiral of the alloy under examination mounted on 
a brass balance. Alloys containing 26 per cent. and 45 per cent. 
of nickel possess the smallest temperature coefficient. 


Tue students of the Royal Naval Engineering College, 
Keyham, have reason to grateful to the Admiralty for a 
rearrangement of the vacations. Hitherto the only leave granted 
the students has been two weeks at Christmas, three days at 
Easter, and four weeks in June, In future, says the Western 
Morning News, three weeks’ leave will be granted at Christmas, 
two weeks at Easter, and the four weeks summer vacation will 
be taken in August instead of in June. 


An electrically-operated gold dredger is about to be 
installed in the Klondike. The dredger will receive its power from 
an electric plant two miles distant. The electric equipment con- 
sists of two 180-kilowatt belted alternators driven by water-wheels, 
two variable-speed induction motors, two induction motors for 
driving the pump, and a 15 horse-power motor for operating the 
screen. The dredger machinery comprises a chain of electrically- 
driven buckets, a tailings elevator, sluices, &c. 


Fax is very largely grown in Italy, but chiefly for the 
sa 2 of its fibre, sufficient attention not being given to the 
inseed industry, The North Italian flax produces better linen 
than that of the South. On the other hand, the warmer climate of 
the South is far better adapted to the cultivation of the seed and 
its conversion into oil. The acreage under flax in Italy is stated 
to be 129,310 acres (52,350 hectares), producing about 20,000 tons 
of fibre, while India and Russia have about 2,500,000 acres, used 
mainly for the production of linseed. 


Tue United States navy now consists of 109 vessels, 
and there are 44 vessels under construction. The ‘‘fieet in 
being ” consists of 10 first-class battleships, 112,329 tons ; 10 other 
battleships and coast-defence ironclads, 41,002 tons ; two armoured 
cruisers, 17,415 tons; two first-class protected cruisers of 14,750 
tons displacement; 12 second-class protected cruisers, 47,100 
tons ; 23 unprotected and partially protected cruisers of 32,111 
tons; six gunbvats, 4020 tons; 12 torpedo boat destroyers, 5259 
tons; 25 first-class torpedo boats, 3913 tons; six second-class 
torpedo boats, 285 tons; and one submarine of 75 tons dis- 
placement. 


THE total addition of steam tonnage to the register 
of the United Kingdom during 1902 has been 1,192,389 tons gross ; 
and of sailing tonnage, 57,120 tons gross; or, in all, 1,249,509 tons 
gross. About 92-5 per cent. of the tonnage added to the register 
consists cf new vessels practically all built in the United Kingdom. 
The largest items among the other additions to the register are 
those of vessels transferred from foreign countries and from 
British Colonies to the United Kingdom. These together amount 
to 85,090 tons, or about 6-8 per cent. of the total. The gross 
deduction of steam tonnage from the register amounts to 404,641 
tons; and of sailing tonnage to 101,514 tons; or, in all, to 
506,155 tons. 

A PAPER was read before the Royal Dublin Society last 
month by Dr. G. Johnstone Stoney, F.R.S., describing a simple 
method of co-relating British and decimal weights and measures, 
The paper describes a proposal for legislation which the author 
submitted two years ago to the Board of Trade. Its aim is to get 
rid of the irrationality between the two methods of measurement. 
The main parts of the proposal are that an Act be passed making 
the yard exactly nine-tenths of the metre, the avoirdupois pound 
exactly nine-tenths of the metric pound or half kilogramme, and the 
imperial gallon exactly nine-tenths of the metric gallon or half 
decalitre. They at present differ from these amounts by small 
but very troublesome fractions. 


Tue formation of liquid drops has been investigated by 
MM. Leduc and Sacerdote, and the result was published some 
time ago in Comptes Rendus. This is an experimental investigation 
of the relationship between the radius of the tube and the weight 
of the drop emitted. It is found that Tate’s law, viz., for the 
same liquid the weight of the drop is proportional to the radius of 
the orifice, is satisfied for radii from 0-5 to 1-5 cm., but that it 
becomes less and less true as this range is departed from on either 
side. For orifices greater than 2 cm, the weight of the drop is 
practically constant. Tate's law is theoretically derived from the 
supposition that the surface tension is the only molecular force 
acting ; but it is pointed out that cohesion plays a large part in the 
phenomenon. 


INVESTIGATIONS in regard to the comparative strength 
and elasticity of Portland cement, mortar, and concrete, when 
reinforced with steel rods and when ‘not reinforced, formed the 
subject of a paper read before the Royal Society of New South 
Wales by Professor W. H. Warren. The paper describes experi- 
ments on various mortars and concrete in tension and compression, 
also when subjected to bending stresses, The extensions of the 
specimens subjected to direct tension when reinforced with steel 
rods were considerably less than occurred in similar specimens not 
reinforced ; the stress-strain diagrams plotted from the observations 
taken were all convex to the stress axis, but the curve was much 
flatter for the reinforced specimens. The transverse tests consisted 
of experiments with beams reinforced on the tension side with steel 
rods, compared with similar beams not reinforced. In all cases the 
reinforced beams were from 54 to 10 times stronger than the plain 
beam, and the deflections of the beams before fracture were 
enormously greater in thé’reinforced beams, 





MISCELLANEA. 


Tue King has approved the formation of a volunteer 
corps, to be designated ‘‘The Motor Volunteer Corps.” 


Tae cruiser Hyacinth, which broke down in the race 
from Gibraltar with the Minerva, is to be paid off into the 
C Division of the Fleet Reserve at Devonport. 


THe destroyer Snapper, belonging to the Medway 
instructional flotilla, has returned from Portsmouth to Chatham 
for repairs, the tubes having burst in some of her boilers. One 
injured man has been landed at Haslar. 


THe Joint Committee representing the parishes of 
Kingston, Surbiton, Wimbledon, Esher and the Dittons, Molesey, 
Malden and Coombe, Ham, and Barnes, have elected Sir Charles 
Scotter a member of the London Water Board. 


GERMANY is improving in her industrial condition. The 
revised official statistics show that the exports of iron and steel 
in January were 303,100 tons, as compared with 282,800 tons in 
January, 1902, 147,500 tons in January, 1901, and 116,100 tons 


tin January, 1900. 


An industrial and international exhibition will take 
place in Rheims from May 15th to September 15th, 1903. This 
exhibition, situated in the most agricultural and industrial region 
of France, is expected to be a great success. American and 
English products will be admitted. 


Tue Cunard liner Etruria, which arrived at Liverpool 
late on Sunday night, brought several copies of the Cunard Bulletin, 
which had been published whilst the vessel was crossing the 
Atlantic. The Bulletin contains several items of information from 
Reuter’s Agency, transmitted from Brow Head to the steamer by 
wireless telegraphy. 

Tue new battleship Russell, which returned to the 
Medway last week with defects in her evaporators, left Sheerness 
on Saturday on the completion of repairs, and was subjected to 
another steam trialin the North Sea. The results are said to have 
again b2en unsatisfactory, however, and she will now have to 
make good her defects and prepare for another trial. 


At a special meeting of the Burslem Town Council 
on Monday, the town clerk was instructed to take the necessary 
steps for opposing the North-Western Electricity and Power Gas 
Company’s Bill, so far as its clauses and provisions affected 
Bursiem. It was explained that in taking this action the 
Council's only desire was to protect the interests of the borough. 


Tue decision of the Canadian Government to ask 
tenders for a ten years’ Atlantic mail passenger service has given 
satisfaction in Scotch shipping centres. As the contract specified 
that the boats must have a speed of 16 to 21 knots, new boats 
will rejuire to be built to maintain a fortnightly service. The 
Allan Line will tender, and probably also the Elder-Dempster 
Line. 


ANOTHER addition to the class of periodicals which deals 
exclusively with self-propelled vehicles has made its appearance. 
Itis a monthly publication called the A utomolile Commercial Vehicle 
Review, and will be devoted to the furtherance of the use of self- 
propelled vehicles for business purposes. The first part contains 
descriptive articles of most of the leading heavy vehicles, which are 
already well known, 


At a meeting of the Belfast Harbour Commissioners 
last week it was decided to build a new graving dock 750ft. in 
length, 95ft. in width at the entrance, and 100ft. in width at the 
bottom, with a depth of 32ft. from the blocks to ordinary high- 
water level; some 44ft. is to be allowed for the blocks. There 
will be a fitting-out jetty 600ft. long. The estimated cost of the 
entire work is £299,000. 


Tue Zifta barrage, which is midway between Cairo 
and the sea, and forms a complement to the barrages at Assouan 
and Assiout, was opened by the Khedive last Saturday in the 
presence of a distinguished company. The new barrage is 
408 yards long, and comprises fifty arches, each 164ft. broad. 
There is also a lock, 184ft. ae and 40ft. wide. The whole work 
has been built at the cost of £450,000. 


Wirs the exception of Portugal, which is the principal 
cork producing country, the cork supply of the world is grown on 
the Mediterranean littoral; Spain, A’geria, France, Tunis, and 
Italy being the countries which produce it. None is grown in 
Syria or Asia Minor, and an inconsiderable quantity in Turkey and 
Greece. Several of the Mediterranean islands, and notably 
Corsica, produce it in considerable quantities. 


Petitions, signed by merchants and traders along the 
Medway Valley between Maidstone and Rochester, and also by 
the Lower Navigation Company, were presented to Parliament 
against the Bills which have been promoted by the Thames Con- 
servancy and by the Port of ].ondon Commissioners. The peti- 
tioners express the opinion that, if these Bills are passed in their 
present form, the result will be the absorption of the port of 
Rochester and the Medway by the port of London. 


THERE has been shown recently an automatic machine 
for supplying umbrellas. It is described as a fan-shaped device 
with glass front, so that the purchaser can make his own selection 
of the contents. Before doing so, however, it will be necessary 
to drop 2s. in the slot, and thereby gain access to the compart- 
ment in which his prospective purchase stands, In case the 
machine fails to respond to the clink of the silver—as frequently 
happens with the ‘“ penny-in-the-slot ” automatics—there is likely 
to be trouble. 


In discussing the probable peculiarities of the racing 
cars taking part in the Paris-Madrid and Gordon Bennett races of 
this year, La France Automobile says :—‘*The Mercedes cars are 
said to havea motor of 90 horse-power and six cylinders ; the Mors, 
a motor exceeding 100 horse-power and with Jenatzy’s magnetic 
clutch ; the De Dietrich, only a 40 horse-power motor, but the 
whole re-arranged, reducing the air resistance to a minimum. 
Panhard and Levassor are said to have retained their Paris- 
Vienna type.” 

As a general rule the farmers of Normandy do not 
make much use of improved labour-saving implements, but during 
the last few years there has been a distinct advance in this 
respect. Most of these implements are received from the United 
States, the quantity imported from the United Kingdom being 
comparatively small. There is a co-operative society at Amiens 
for purchasing from the makers and furnishing to agriculturists all 
kinds of labour-saving appliances, and British manufacturers of 
agricultural implements who may be interested in the matter 
should communicate either with his Majesty’s Consul at Calais, or 
with the British Vice-Consul at Amiens, 


AT present the steam engine can only compete with 
the gas engine for consumption of fuel in the case of the larger 
sizes, because to approach it in economy the latter requires much 
complicated plant in the form of pumps, economisers, super- 
heaters, &c. Such is the view of Mr. J. W. Hall, A.M.I.C.E., 
consulting engineer, of Birmingham, as expressed on Saturday in 
the course of an interesting and valuable paper entitled ‘On Gas 
and some other Heat Engines,” which he read before the Stafford- 
shire Iron and Steel Institute, of which body he is a past- 
president. He considers that the possibility for future improve- 
ment in the gas engine lies in the fact that there is more 
opportunity of utilising the heat it contains than is the case with 
the steam engine, 
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VERTICAL BLOWING ENGINE 
GALLOWAYS, LIMITED, MANCHESTER, ENGINEERS 


(For de scription see page 265) 
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REIGN AGENTS FOR SALE OF THE ENGINEER. 


é 4,—F. A. BRocKHAUS, 7, Kumpfyasse, Vienna 1, 
pres Kel Ly AND WaxsH, Limite, Shanghai and Hong Kong. 
aol Boy VEAU AND CHEVILLET, Rue de la Banque, Paris. 
AMANY.~ \sHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brockuaus, Leipzic; A, Twerrmeymr, Leipzic, 

_A, J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
at a HER AND Co., 307, Corso, Rome ; Bocca FRERES, Turin. 
AN.— Kei Ly anp WatsH, Limitep, Yokohama, 

Z. P. Marvuya anv Co., 14, Nihonbushi Tori S& 
ASSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
\PRICA. Wa. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 

Gorpon AND Gotcn, Long-street, Capetown, 

R, A. THOMPSON AND Co., 33, Loop-street, Capetown. 

J. C. Juta and Co., Capetown, Port Blizabeth, Johannesburg, 

Fast London, Grahamstown, King Williamstown, Stellenbosch. 

HanpeL House, Limirep, Kinberley. 

Apams AND Co., Durban and Maritzburg. 
WSTRALIA.—GORDON AND Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
pW ZEALAND.—UPTON AND Co., Auckland ; Craia, J. W., Napier. 
NADA.—MonTREAL News Co., 386 and 388, St. James-atreet, Montreal. 
Toronto News Co., 42, Yonge-atreet, Toronto. 
ITED STATES OF AM ERICA.—INTERNATIONAL News Co., 83 and 85 
Duane-street, New York ; Susscription News Co., Chicago. 
RAITS SETTLEMENTS.—K&LLyY AnD Watsu, Limirep, Singapore. 
YLON.—WAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


g EvorneeR can be had, by order, from any newsagent in town or 
-ountry, at the various railway stations; or it can, if preferred, be 
upplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including duuble number) .. £0 148, 6d. 
Yearly (including two double numbers). . £1 9. Od. 
orn Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s, 10d, 
credit occur, an extra charge of two shillings and sixpence per annum 
e will be made, 
Mpreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Tak EnGInker weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to THe ENGINEER, and 
accompanied by letter of advice to the Publisher. 









H Tain PareR CoptiEs. Taick Paper Copres. 

Ue talf-yearly .. £0 18s. Od. | Half-yearly £1 Os. 3d. 
- Yearly £1 16s. Od. ' Yearl: eaeye . fo ae 

b (The difference to cover extra postage.) 
ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
Pe shillings, for every two lines afterwards one shilling and sixpence ; odd 
/Hlines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
, Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
Subject to this condition. 
Advertisements cannot be inserted unless delivered before 
')Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

tters relating to Advertisements and the Publishing rtment of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tam ENGINEER. 


elegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 











PUBLISHER’S NOTICES. 


.” With this week’s number is issued, as a Supplement, a Two-page 
Engraving of an Express Locomotive, Midland Railway. Every 
copy as issued by the Publisher includes a copy of this Supple- 
nent, and subscribers are requested to notify ae fact should they 
it. 





THE PREMIUM SYSTEM. 





»* So much interest has been aroused by the articles on “‘ The 
Premium System of Paying Wages,” which appeared in these columns 
not long ago, and we have had so many inquiries for copies of 
the issues containing them, that we have deemed it advisable to 
veprint them in a convenient form. In the Little volume which 
results we believe no important aspect of the subject has escaped 
attention. Not only are the ins and outs of the system discussed 
trom all points of view, but examples, drawn from the actual 
practice of important works where it is used, are given, so that 
the manager who is contemplating its introduction will find in 
this pamphlet a clear indwation of the lines on which to work. 
The price is One Shilling, and the book is obtainable at this office. 
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TO CORRESPONDENTS. 


48 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 





Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that anawers received by us may be jorwarded to their destination, No 
notice can be taken oy communications which do not comply with these 
inatructions, 

42” =We cannot undertake to return drawings or manuscripts ; we muat, 


therefore, request correspondents to keep copies. 
REPLIES. 


J. L. ayp Co.—We have not published an article on the subject you 
mention. 

FootraLy,—(1) Mr. J. Wilson, Liverpool-street Station, London. 
J. Holden, Stratford. 

F. H. B.—The length of the arc C T Dis approximately 407 yards, and 
of the arc E H F 830 yards. 

W. F. (Cumberland).—The little book, ‘Stationary Engine Driving,” by 
Michael Reynolds, will give you the information you want. No doubt 
any bookseller in your town will get you the book, which is of small 
price. 

H. B.—Probably the best book is Mr. Beaumont’s, but as it is 
expensive you might get Mr. Hasluck’s translation of Gerard 
Lavergne’s work. It has certain inaccuracies to which attention is 
called in our review, October 24th, 1902. It is published by Cassell’s. 

F. W. M. (Kettering).—You can obtain provisional protection for £1, but 
if you will be advised by us you will not waste your money. You will 
not induce any firm to spend money in carrying out the costly experi- 
ments which are necessary to prove that the invention is of any com- 
mercial value. 

. A. 8. (Cambridge).—Your letter is so involved that we regret to say 
we cannot publish it. We fail to see what German or American tools 

have to do with the matter; we see no reason why an American firm 
working in England should not wish to employ an American who has 
— experience of English methods. That is how we understand your 
etter. 

W. H. (Stockport).—(l1) A belt-driven pump will probably be more 
economical than a steam-driven pump, but much depends on the 
situztion of the pump and whether it is directly driven or not. (2) 
Anything from 100 lb. per I.H.P. per hour down to 30 Ib. or 40 Ib. 
(3) Both are very good pumps. (4) The boilers will require about 
54 tons of feed-water per hour, that is to say, about eight times the 
weight of the coal. (5) A pump to be of any use ata fire would be 
pep much too big to feed your boilers. Why not use injectors instead 
of pumps ” 





(2) Mr. 


ERRATUM. 


Iw the title of the illustration of the cruiser Moreno on page 247 of our 
last issue, for Ansaldo Bros., Leghorn, read Ansaldo Bros., Genoa. 


INQUIRIES. 


SOCIETY OF EXPERIMENTAL ENGINEERS. 
Sir,—I should be glad to have the address of the Secretary of the 
above-named Society. 
March 12th. H. B. 


PUNCHES FOR PAPER. 
Sir,—Will any reader oblige me with the address of firms making 
punches or cutters of various shapes for paper ? 


Hemel Hempstead, March 4th. PUNCHER. 


METALLIC STUFFING-BOXES. 
Str,—Could any reader give us the name of the manufacturers of 


metallic packing used in the McBeth stuffing-boxes ’ 
London, March 6th. A. axp Co. 





AIR PUMP DIAGRAMS. 

Sir,—I shall be obliged by any information concerning the power 
required to work single-acting air pumps or Edwards’ pump on both 
strokes. I cannot find any published diagrams from which I could get 
the information. 

Hampstead, March 4th. J. D. 








MEETINGS NEXT WEEK. 


Roya InstirutTion oF Great Britain.—Friday, March 20th, at 9 p.m. 
Discourse on ‘‘ The Paths of Volition,” by Prof. E. A. Schafer. 

Royat MeErroro.toaicat Socrety. — Wednesday, March 18th, at 
7.30 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Lecture on ‘The Passage of Sound through the 
Atmosphere,” by Mr. C. V. Boys. 

Tae InstiTvTION oF MEcHANICAL Enorngers.—Friday, March 20th, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James’s Park. 
Paper to be read and discussed, ‘‘A Premium System Applied to Engi- 
neering Workshops,” by Mr. James Rowan. 

Newcas1L@ Locat SgcTion oF THE INSTITUTION OF ELECTRICAL 
Enoinrers.—Monday, March 16th, at 7.30 p.m., in the Chemical Lecture- 
room, Durham College of Science, Newcastle-on-Tyne. Discussion on 
Mr. H. L. Riseley’s paper. Paper to be read, “ Notes on Mechanical 
Details of Eaclosed Arc Lamps,” by Mr. J. P. Sleigh. 

Society or Arts.—Monday, March 16th, at 8 p.m. Cantor Lectures. 
Lecture III. on ‘‘ Hertzian Wave Telegraphy in Theory and Practice,” by 
Prof. J. A. Fleming.—Tuesday, March 17th, at 4.30 p.m. Applied Art 
Section. Paper, ‘‘ Artistic Fans,” by Miss Hannah Falcke.—Wednesday, 
March 18th, at 8 p.m. Ordinary meeting. Paper, ‘‘ New Aspects of 
Life Assurance,” by Mr. William Schooling. 

Tax LystrruTion oF Crvit Encrveers.—Tuesday, March 17th, at 8 p.m. 
Ordinary meeting. Papers to be discussed, ‘‘ Recent Irrigation in the 
Punjab,” by Mr. Sidney Preston ; ‘* The Irrigation Weir across the 
Bhadar River, Kathiawar,” by Mr. John J. B. Benson ; “‘‘Ihe Protection 
Works of the Kaiser-i-Hind Bridge over the River Sutlej, near 
Ferozepur,” by Mr. Amyas Morse.—Wednesday, March 11th, at 2.30 p.m. 
Students’ Visit to the generating station of the Central Electric Supply 
Company, Limited, Lodge-place, Grove-road, N.W. 








DEATH. 


On February 20th, at his residence, Shanghai, China, Joun CHAMBERS, 
M. Inst. C.B., eldest and dearly-loved son of the late Mr. Thomas 
Chambers, of Aberfoyle, Londonderry, Ireland. 
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THE NEW NAVAL PROGRAMME. 


THE new building programme cannot be accused 
of exhibiting undue ambition, for three battleships 
and four armoured cruisers do notrepresent anything 
abnormal. Our constructive needs are determined 
for us by one of two causes—the personal fancy of 
the Admiralty, or the building policy of possible 
enemies. It is the latter of these that must be the 
standard by which the adequacy or otherwise of a 
programme is to be judged, and, thus considered, 
the new programme is not by any means fully 
satisfactory. Taking France and Russia as the 
two-power standard, we find that projected ships 
“to be built” by France are two first-class battle- 
ships of the modified Republique class, and two 


five or six monster battleships, and from three to 
five first-class armoured cruisers. Now this totals 
to a minimum of seven battleships against our three, 
and at least five big cruisers aguinst our four. 
Obviously, therefore, our programme is not up to 
standard. Then, too, Germany—at present the 
third naval Power—cannot beignored. Germany is 
going to lay down two new battleships a little before 
our three will be commenced, and at least one 
cruiser—though this will be a relatively unimportant 
vessel. Then the United States—though in no way 
to be regarded as a probable or even possible enemy 
—projects a couple of big battleships and two big 
armoured cruisers fully equal to any first-class 
battleship at present afloat. 

It is a favourite official excuse for small pro- 
grammes that we build more quickly than other 
nations, but there is now comparatively little truth 
in this. Germany has turned out her Wittelsbach 
class quite as quickly as we have produced our 
Duncans, and even Russia is exhibiting remarkable 
celerity with the Borodinos. France, with her 
Henri IV. five years in completion, has earned a 
reputation for slowness which she hardly deserves, 
for French delays as a rule will, on examination, 
be found bound up with the red tape system of 
steam trials. The Suffren, for instance, was virtually 
complete enough for war a year before she was 
officially “‘ ready.” 

The second official excuse for small building pro- 
grammes is that the means to build more do not exist. 
This is absurd in view of the batches of ships which 
we have built in the past. Elswick, Barrow, 
Clydebank, the Thames Ironworks, Laird’s, could 
build two, if not three, ships each were the demand 
made, and there are several other firms beside 
these. The relative inadequacy of the programme 
is, therefore, probably due to financial considera- 
tions. These, where construction is concerned, 
should not be rated too highly, for since warship 
construction conduces to the direct or indirect 
prosperity of a not inconsiderable portion of the 
inhabitants of these islands, money expended in 
shipbuilding is by way of being a national benefit. 
Those who plead for economy in this direction do 
not, we think, properly realise how utilitarian in 
our way is expenditure on ships, guns, and armour. 

As regards the new battleships, it is generally 
understood that they will be of 18,000 tons—practi- 
cally King Edwards with four extra 9-2in.’s in them. 
The speed is to be 19 knots or more, and there is no 
question, we think, but that the new ships, despite 
all that may be urged against large dimensions, will 
be better value per ton than their predecessors. 
We have got to have stronger, swifter, and generally 
better ships than our probable enemies, and we 
cannot afford to sacrifice that need for the sake 
of any pretty theories about moderate dimensions. 
Indeed, the moderate dimension fad is one with 
which we have small patience, because, looking into 
history, we cannot find a time when it did not 
obtain, save, perhaps, in the case of Noah’s ark. It 
was rampant in Tudor times, and also in the days 
of the Georges. However prettily the case may be 
argued on paper, however nicely those who want 
to stand still may reason about limits, there is in 
practice no getting away from the fact that the 
bigger the ship the steadier she is, and the better 
the gun platform. Also ships of moderate size, 
having to be more numerous, occupy a greater space 
of water. This means that they cannot avail them- 
selves of numbers so far as a rush is concerned ; 
they have to come on one after the other, and so 
are exposed to destruction in detail. Since big 
ships need big docks, all Administrations do what 
they can to moderate the rate of increase in dis- 
placement—else congestion might ensue. That the 
Admiralty recognise this has been made clear many 
a time, and so the increase on the King Edward 
dimensions is no mere whim, but an accommodating 
to progress that cannot in the nature of things be 
stayed. 

It is understood that the new battleships will, like 
the French Republique, be completely belted, and 
we sincerely hope that this is so. The theory 
that a “soft-ended ” ship will still float all right 
with her ends shot away is all very well as a 
theory, and well enough, too, for smooth water. 
But at sea, subjected to the violence of waves, a 
ship so treated will be in quite another case. 
Even if her stability does not become a minus 
quantity, her steering will, with tons of moving 
water dashing over the armour deck. A complete 
belt rising to the main deck is an essential to any 
modern battleship or armoured cruiser, and pro- 
bably six inches is the minimum thickness such 
a belt can have anywhere. Four-inch cemented 
armour is liable to be split by the mere burst of 
high explosives ; non-cemented four-inch is apt to 
be penetrated like cheese. As for a two-inch belt, 
such as we have in the Canopus, we might as well 
have none at all—all a two-inch belt can do is to 
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ensure that sheils will burst just inside it. We 
understand that the 7:5in. gun will not figure in 
the new ship. This we hold to be a good thing, 
the 7'5in. being neither an armour piercer of much 
use, nor an easily handled manual shell gun. The 
9-2in. is in every way a preferable piece. Of these, 
the new cruisers will carry six, presumably, like the 
Duke of Edinburgh. It is improbable that the 
new vessels will embody any new type, since only 
two of the Edinburghs are yet in hand. The 
third-class cruisers are of doubtful utility; we 
much prefer the scouts, swifter, and more lightly 
armed, but of nearly the same displacement. Both 
the types cannot be essential. The large order 
for submarines will astonish most people. Our 
present efforts leave much to be desired, and 
there is no guarantee that further boats will be 
any more useful. The other points in the First 
Lord’s Memorandum we must leave to a further 
article. 


THE EFFICIENCY OF HEAT ENGINES, 


THE correspondence which has appeared recently 
in our columns concerning superheating is instruc- 
tive in a way probably not contemplated by those 
who have contributed to it. The controversy has 
not, after all, turned so much on superheating as on 
the way in which the efficiency of the Schmidt 
engines, reported on by Professor Ewing, has been 
measured. Messrs. Easton and Co. have taken one 
standard of efficiency; Mr. Booth takes another. It 
is not remarkable that they should fail toagree. The 
dispute emphasises the fact that it has long been 
felt that some uniform standard should be accepted 
as that to which the performances cf all heat 
engines may be referred. Itis by no means certain, 
however, that such a standard can be framed as 
would commend itself to everyone, yet we think it 
might be quite practicable to establish a standard 
which could always be employed when a scientific 
investigation into the performance of a heat engine 
is being carried out. 

Confining our attention for the moment to the 
steam engine, which, with boiler and condenser, is 
still the most important heat engine, we find that 
there are various standards of efficiency in regular 
use. The shipowner cares nothing for pounds of 
coal per indicated horse-power per hour. He does 
not trouble his head about heat units or water con- 
sumption. Having settled on a certain speed as 
that most suitable to a given trade, he estimates 
engine efficiency in terms of the coal required to 
move a ton of cargo a knot at that speed. The 
locomotive superintendent reasoning on similar 
lines, estimates efficiency in terms of pounds of coal 
burned per train mile. He has nothing to do with 
indicated horse-power. The engineer in charge of 
an electrical power-house uses pounds of coal and 
Board of Trade units as his factors. The mining engi- 
neer determines the efficiency of his pumps by the 
number of millions of foot-pounds duty got with 
100 lb. of coal. The tendency in all cases with the 
practical man is to deal with the two terminal links 
in the chain of events resulting in the development 
of power, and to care nothing for the intermediate 
links. Coal at one end, paying work done at the 
other end, represent the factors determining 
efficiency. But it may be said that engineers, at all 
events, estimate the efficiency of heat engines on a 
more scientific basis than the steam user. We may 
reply at once that there is no reason why the steam 
user's way should be condemned. After ll, 
economy in steam is of no value unless it represents 
economy in the expenditure of money. But, waiv- 
ing this, it is certain that even engineers have more 
than one standard. That most popular is coal in 
pounds per horse-power per hour; but we also find the 
number of heat units produced in the furnace and the 
number subsequently converted into work taken as 
measures of efficiency. Within the last few years 
coal per indicated horse-power per hour has been 
giving way to water per indicated horse-power per 
hour. The somewhat lengthy catalogue which we 
have given is fair evidence that there is plenty of 
room for the inroad of error into statements of 
efficiency. We have seen more than one example 
of this. Thus, not long since, the performance of 
an engine was stated in pounds of water per indicated 
horse-power per hour ; the real figures were pounds 
of water per electrical horse-power per hour—a very 
different thing. A direct example of confusion is 
supplied by the argument to which we have already 
alluded concerning engines fitted with superheaters. 
One statement refers to the consumption of steam 
per indicated horse-power per hour, and, naturally 
enough, a very high efficiency is claimed for an 
engine developing a horse-power per hour with 
about 9 lb. of steam. But this result is got by super- 
heating the steam by a separate furnace; and it is 
argued that the cost of coal of this furnace must 
he included. = Since such confusion of thought 


appears to exist on this point, it is worth while to 
give an illustration which may clear the matter up. 
One engine, worked in the ordinary way, uses, say, 
12 1b. of steam per horse per hour. This 12 lb. of 
steam is generated by the combustion of 1:5 lb. of 
coal, that is to say, the evaporation is at the rate of 
8 lb. of water per pound of coal. A superheater is 
added, worked by a separate furnace, which 
burns 0:5 1b. of coal per horse per hour. The 
engine now works with 10lb. of steam per horse 
per hour. If this result were got without the 
superheater the consumption of coal would be 
1:25 1b. per horse per hour; but we have actually to 
add 05 Ib. for superheating, and thus although the 
engine is really more efficient by over 16 per cent., 
the total consumption of coal has risen to 
1:25 + °5 = 1:75 1b. per horse-power per hour. 
The owner of the engine under such circumstances 
could not be expected to hail the introduction of the 
superheater with gratitude. Of course, the figures 
we give are not intended to apply to any particular 
engine or superheater. They will serve their 
purpose, however, quite as well. 

Now, if there was any definite standard accepted, 
the performance of the Schmidt or the Diesel or any 
other engine might be referred to it, and no con- 
fusion could exist. It is to be feared, however, 
that no uniform standard can be devised which 
will apply to all kinds of heat engines. In 
the case of all explosive engines it is certain 
that there can be only one standard of efficiency 
— that is, the quantity of the combustible 
used. For oil engines, we must perforce take a 
standard oil; for gas engines, a standard gas. 
About this there is no difficulty whatever. We can 
then say that a given engine uses 0-6 1b. of mineral 
oil, or 18 cubic feet of gas per indicated horse-power 
per hour, according to result; and oil engine will 
be directly comparable with oil engine, gas engine 
with gas engine, and gas with oil, as soon as we 
know the thermal properties of each fuel. The 
field of comparison is thus limited, and the chances 
of misunderstanding reduced almost to nothing. 
With the steam engine, unfortunately, the conditions 
are widely different. Taken by itself, the steam 
engine is not, strictly speaking, a heat engine 
at all; but this does not prevent the use of 
various standards in determining its efficiency. 
To us it appears to be impossible to establish 
any single standard of comparison which will 
cover the whole ground. If we are dealing with 
a steam plant as a whole—boilers, engines, and 
condensers—then the most convenient scientific 
standard of efficiency must be stated in terms of 
coal per indicated horse-power per hour. That is 
the standard which, after all, most concerns the 
steam user—the man who pays for the production 
of power. But this standard admits of being 
d‘vided into two parts, and it is fortunate that no 
separate experiment is needed to arrive at the 
required figures. It is only necessary to take the 
weight of the feed-water as well as that of the coal 
to have all the data required. The efficiency of the 
plant may then be stated, first, as a whole in terms 
of coal per indicated horse-power per hour; secondly, 
the boiler efficiency can be stated in terms of 
pounds of steam per pound of coal; and, lastly, we 
have the efficiency of the engine per pound of steam 
per horse per hour. 

We omit extended reference to the conversion of 
heat into work, so many B.T.U.’s, so many Joules, 
&c. These things are interesting for the laboratory 
or the lecture-room. They do not in any way con- 
cern the purchasers of steam plant. If a multiple 
standard of the kind we have just named had been 
employed by Messrs. Easton there would have been 
no room for question as to what the efficiency of 
the superheater really is regarded from a commercial 
standpoint. We should have known what the total 
quantity of fuel required to produce a horse-power 
was, how much was needed to supply steam, and 
how much steam was represented by an indicated 
horse-power. We may add that a serious attempt 
is being made now in the United States to establish 
a universal standard of efficiency for steam engines. 
The Institution of Mechanical Engineers would do 
good service here if it would push on in the 
same direction. 


AMERICAN RAILWAYS. 


It is but fair to admit that our cousins at the other 
side of the water enjoy an almost childish faith in 
their own merits. There is no pretence about the 
cheerful optimism with which they regard their 
own doings. They are never troubled by the 
smallest doubt in the perfection of American 
methods. Their Press in this respect differs widely 
from that of Great Britain. Here a gloomy self- 
depreciation appears to be the fashion. To read an 
American after an English journal is to change from 
the minor to the major key. One of the results of 





—=—= 
this happy, self-confident disposition is that , 
American is always proud to show the world wha 
he has done and is Slag and when we find thi 
spirit supported by the hospitable promptings of 
hearts at peace with themselves and all the world 
we understand how it is that the American enginger 
manufacturer, or railway man has no secrets. We 
of this country, at all events, have only to ask for 
information and to obtain it. So much has been 
said of late years in favour of American methods, that 
at last some influential people in this country hay, 
taken heart of grace, and going to the Unite 
States in search of information, have for some 
weeks lived a wild and tumultuous life spent for the 
most part in railway trains, railway goods yards 
mechanical engineering works, and so on. "They 
have acquired great masses of information, and 
written and published reports which, it may 
safely said, have taught us of the United \ingdom 
much that we did not know, much that it was desir. 
able we should know. Colonel Constable's “ Repox 
on the Working of American Railways,” recently 
published in our pages, was one example of the 
result of an inquiry expedition to the United States. 
We are awaiting with interest the publication of the 
report of Mr. Moseley’s Commission ; and within the 
last day or two has been published a report on g 
visit to America--September 19th to October 3ig¢ 
—to Mr. Gerald Balfour, President of the Board 
of Trade, by Lieut.-Colonel H. A. Yorke, R.E., 
Chief Inspecting Officer of Railways. This report 
we have read with the utmost pleasure. We can 
safely say that on every conceivable point it 
supports every argument we have used in favour of 
the British system as compared with that of the 
United States. If space allowed, it would be in. 
teresting, and even amusing, to compare, step by 
step, instance by instance, what we have written, 
what has been written by those who would appa. 
rently supersede the entire English railway system 
by lines constructed and worked on the United 
States’ plans, and written by Lieut.-Colonel Yorke, 
The peculiar merit of the report is that we fail to 
detect any bias or prejudice in it. Colonel Yorke gives 
his opinions, but he is careful also to give the facts 
on which they are based. He understands what he 
is writing about, and he utilises his general informa. 
tion in dealing with particular cases. We have 
space for but a few examples. 

In this country it has been stated that in all 
respects the American method of making permanent 
way gives better results than our own method. In 
this country we use cast iron chairs, wood keys, and 
bull-headed rails and cross sleepers. At the other 
side of the Atlantic they make their permanent way 
with cross sleepers or “ties,” to which the flat-footed 
Vignoles rail is secured by spikes. It is, of course, 
fair to point out that the American system was 
fully tried in this country—at one time it was almost 
the only one in use—and that the chair was intro- 
duced as a costly but necessary improvement. We 
have always maintained that for Great Britain the 
chair system is the best possible. We have never 
argued that it is also the best for all countries. 
This, however, is not the point at issue. Now 
Colonel Yorke has gone very fully into the question, 
we cannot reproduce all that he has said. He is 
emphatic in his approval of English permanent way; 
his figures are conclusive. We have been told that 
the Americans use much more wood than we do; 
Colonel Yorke, however, says that although the 
number of sleepers or ties is greater than in England, 
yet the difference between the practice of the two 
countries is not so great as is sometimes supposed. 
In America the average number of ties employed 
with heavy rails is 14 or 16 to a 30ft. length of rail, 
and 18 with light rails of the same length. In 
England the number of sleepers used is 12 to a 30ft. 
length of heavy rail. The average dimensions of an 
American tie are 8ft. long, Sin. wide, and Tin. deep. 
For a 30ft. length of rail with 14 ties this gives a 
bearing area as between the ties and ballast of 74 
square feet, and with 16 ties 85:3 square feet. ‘The 
dimensions of an English sleeper are 9ft. long, |(in. 
wide, and 5in. deep. This gives a bearing area for 
the same length of track of 90 square feet. ‘The 
advantage in this respect is therefore with the 
English practice. Again, as regards the bearing 
area of the rails on the ties, the American method 
with 14 ties gives 14 by 6in. by Sin. = 672 square 
inches for one 30ft. rail, or, with 16 ties, 768 square 
inches. The English chair for heavy rails has a 
base of 105 square inches, so that 12 of these give a 
total area of 12 by 105, or 1260 square inches. 
Here, again, the advantage is with the English 
method. The spikes are continually working loose, 
and on curves special braces have to be introduced 
to support the rails against the centrifugal 
effort of the trains. Hard wood ties only are used 
on the really good lines, and their cost would in 
this country absorb the saving which would be 





effected by suppressing the chairs, which, moulded 
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by machinery at a great pace and in very large 
amber’, cost very little more than does the pig 
‘ron from which they are made. 


The American methods of signalling and train 
working in no case appear to deserve the encomiums 
which they have received in this country; and 
curious things are done which would make every 
nd on end on the head of an English traffic 


hair sta I moe oe 
manager. Trains are run low and then in either 
direction without regard to up or down, and this 


without the aid of the block system. Automatic 
we have always contended, possesses 
merits, but it is by no means settled how far these 
overbalance very obvious defects. Automatic sig- 
nalling does not of itself introduce greater safety of 
operation ; it is merely a labour-saving device. No 
doubt it eliminates the risks due to mistakes of 
signalmen ; but it introduces other risks peculiar to 
itself, due either to inefficient maintenance, to 
failure of the mechanism, to weather, and to acci- 
dents of various sorts. Moreover, the chief object 
of a system of automatic signalling must be to 
enable more trains to pass over a given section of 
the line in a given time, and more trains under such 
conditions necessarily involve increased chances of 
accident. Colonel Yorke holds that the cost of 
superseding existing arrangements by any auto- 
matic system must be very great, and that until 
further experience has been acquired it would not 
he prudent to do much in that direction. He was 
not very favourably impressed by what he saw of 
automatic signalling in America. 

As we go through the report, page by page, we 
find always the same lesson taught. The railway 
system of each country differs from that of the 
other just in so far and just in that way that makes 
it better adapted to the wants and desires of those 
making, working, and using the railways. There 
are, for example, certain devices which we should 
call rough-and-ready and dangerous, employed with- 
out question in the United States. The public does 
not object. No doubtan economy is secured. In 
this country these things would not be tolerated 
fora moment. It is not as fully known as it 
ought to be that, whereas in this country passenger 
traffic is worked at a profit, and represents an 
enormous proportion of the whole work on our 
railways, in the United States it is very largely 
worked at a dead loss, the railways relying on a 
huge goods and mineral traffic for their dividends. 
This fact alone must introduce conditions which 
make for or against particular ways of conducting 
traffic. The great mistake lying at the root of all 
comparisons between the railways of the United 
States and this country is that they are, on the 
whole, not comparable at all. There are individual 
performances of particular locomotives which may 
be set over against each other, but they possess no 
commercial significance whatever. Even when we 
come to the conduct of heavy freight traffic, it can 
be shown that the use of very enormous engines is, 
after all, not so admirable in result as Americans 
would have the world believe. The problem of 
working these great trains down steep grades by 
the use of the air brake has not been solved. Some 
of the locomotives have to carry three men on the 
footplate—namely, the driver and two firemen— 
while the crew on the train consists of a conductor 
and two, three, or even four brakesmen. We may 
question whether the economies about which we 
hear so much are always secured. 

Colonel Yorke has not a little to say about electric 
and suburban lines. We must reserve our con- 
sideration of this. The fact that the report exists 
is evidence of the working of a sound spirit of 
inquiry. It is right, however, to point out that our 
own railway authorities have not waited to obtain 
information until it had been collected by the Board 
of Trade. One immense advantage will, however, 
be gained, which is that the officers of the Board 
of Trade will find themselves better equipped than 
they have been for dealing with the proposals and 
theories continually being advanced by well-meaning 
enthusiasts in the House of Commons and out of it 
—proposals and theories which ignore altogether 
the principle that because an adze is a very fine 
sort of tool for doing one kind of work, it is not 
therefore an ideal instrument for a cabinet maker. 
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INSURANCE COMPANIES AND THE WORKMEN’S 
COMPENSATION ACT. 


A point of some interest has recently been brought to 
our notice by a correspondent in connection with the 
rights of an employer who has insured against all the 
risks imposed upon him by the Workmen’s Compensation 
Act, 1897. Many employers have wisely decided not to 
bear the risks of accident themselves, but, by insuring in 
a responsible company, have handed over, not only the 
risk, but the entire responsibility of disputing or settling 
any particular claim. Assuming, then, the existence of 
&n open policy, the question arises whether an employer 
8 bound to disclose any fact within his knowledge which 








tends to increase the risk of fatal accident to any 
particular workman. Thus, suppose a workman had 
only three fingers on one hand. Injury to these 
fingers might involve total disablement, whereas ‘the 
loss of two fingers might not have this effect. 
It is provided by See. 1 (b) of the Schedule to the Work- 
men’s Compensation Act, 1897, that where total 
incapacity for work results from the injury, the employer 
must make a weekly payment during the incapacity after 
the second week not exceeding 50 per cent. of the injured 
man's average weekly earnings. The average is taken 
from the weekly earnings during the previous twelve 
months, if the workman has been so long employed. 
There is all the difference between “total” and “ partial” 
incapacity, inasmuch as in fixing the amount of the 
weekly payment the Court is bound to have regard to 
the difference between the amount of the average weekly 
earnings of the workman before the accident and the 
average which he is able te earn after the accident. So 
long as the insured are not asked a series of questions by 
the company, in reply to one of which they are bound to 
give an account of the physical infirmities of all their 
workmen, they are, in our view, entitled to recover from 
the insurer any payments which they have to make 
under the Workmen’s Compensation Act. There is 
nothing in the Act to show that there is any limitation 
of an employer's liability where a workman who suffers 
from some physical defect receives an injury which 
involves total disablement. It is a risk which the 
employer takes when he employs the workman ; and in 
the same way the insurance company take this risk when 
they relieve the employers from liability in consideration 
of an annual premium. 








WIRELESS TELEGRAPHY. 





Tue second Cantor Lecture on Hertzian Wave 
Telegraphy was delivered by Professor J. A. Fleming, at 
the Society of Arts, on Monday evening. It was heard 
by a large audience, which included Lord Kelvin and Mr. 
Marconi, for whose benefit at the end of the lecture the 
brilliant experiment which distinguished the first dis- 
course was repeated. 

Dr. Fleming dealt with the means of producing the 
high electro-motive force necessary to charge an aérial. 
He commenced by giving a description of a 10in. 
induction coil, explaining the elements of its construction, 
and briefly reviewing the theory of its action. He 
pointed out that such a coil as he had described, 
the ordinary coil of the English makers, was not 




















wholly suitable for wireless telegraphy, and that 
in France, Germany, and America attention had been 
paid to the production of special forms, and in 
particular to the invention of an interrupter which 
would be more rapid, effective, and more capable 
of exact control than the hammer or App break 
usually fitted to English coils. Discussing the 
essential features of the break, and _ explaining 
that it was upon it that the whole production of 
a discharge of high tension depended, he went on 
to explain the use of the condenser, and to show that 
Lord Rayleigh had discovered that if the break were only 
rapid enough the condenser was unnecessary. He was 
thus led to discuss and describe various forms of break. 
That which received his highest commendation, a German 
form, is illustrated diagrammatically above. It consists 
































of a vessel containing oil, through the cover of which 
passes a vertical shaft driven by means of a motor whose 
speed can be regulated within wide limits. On the lower 
end of this shaft is a small centrifugal pump, which dis- 
charges a jet of mercury against a fixed metal plate. 
On the same shaft is a crown wheel with deeply notched 
teeth, which cut the jet of mercury and so break the con- 
tact. As the interruption is,very rapid, and as the con- 
trol is variable between 3 and 700 breaks per second 
it is a very good device. Using a controllable break of 
this kind, Dr. Fleming showed that whilst with a break 
of great frequency there was a rapid stream of thin not 


very brilliant sparks, as the speed was reduced the number 
of discharges Gacaeet but the thickness and brilliance 
increased. After discussing several forms of electrolytic 
breaks, he briefly reviewed the general points to be looked 
for in this part of the apparatus, dwelling particularly on 
the necessity of having a very quick action, explaining 
that the electron only radiated when it was accelerating 
either positively or negatively, and the great point to aim 
at in order to secure a large effect was to hit the ether 
very suddenly. That the velocity of the break might be 
increased, and hence the fatness and brilliance of the 
discharge augmented by surrounding the spark gap with 
air under pressure was then shown experimentally, it 
being demonstated that when the discharge took place in 
air compressed up to 30]b. to 401b. on the square inch, 
the voltage was doubled. 

Next, he passed on to the question of apparatus of 
greater power than coils. When the alternating trans- 
former is used for the transmitter difficulty is met by a 
comparatively low-tension arc establishing itself between 
the discharging balls. This are he showed by experi- 
ment could be blown out by a quite small blast of air, 
whilst the discharge was unaffected; he also explained 
that the difficulty might also be got over by using 
choking coils on the primary. 

He then passed on to a general discussion of radiators, 
explaining by diagrams on the screen the many various 
forms that had been tried, and showing that, although 
some of them appeared to be complicated and to exhibit 
great divergence, they could all be reduced to the three 
fundamental types which were illustrated by the dia- 
grams reproduced below. Of these the first and third 
are due to Marconi, the other to Dr. Braun. Analyses of 
all other arrangements show that they may be ultimately 
reduced to one or other of these systems or some com- 
bination of them. 








DOCKYARD NOTES. 


THE Russian battleship Tsarevitch is now practically com- 
plete at La Seyne. She has been given enormous fighting 
tops, each about the size of a respectable cottage. The object 
of these enormous erections, caricatures of cven the most 
exaggerated French tops, is not very clear. 








Ovr description of the Moreno last week was not quite 
correct. It has been decided to mount 12-pounders in place 
of her 6-pounder guns, and instead of two she will now ca 
ten of these useful pieces. A similar change has been effected 
in several Italian warships of late, or is to be made at an 
early date. 





O11 fuel does not seem very successful so far. According 
to the somewhat mixed accounts at Portsmouth, the Mars 
tried to use the oil inside her boilers and her water to coax 
the fires to burn. She has returned to Portsmouth to get 
these two necessaries unmixed. The Hannibal, too, does not 
seem to be doing over and above well. It is a curious thing 
that in all other navies liquid fuel got out of the experimental 
stages years ago, and in some, like the Italian, is a brilliant 
success. 








PoWER TRANSMISSION AT CLERMONT-FERRAND.—An interesting 
hydro-electric plant is now being installed by the gas company of 
Clermont-Ferrand, to reinforce the existing electrical plant. The 
new works are situated on either side of the river Sioule, below the 
dam, which will be 30 m. in height, with a maximum width of 25 m., 
forming a lake about 6 kiloms. long, with an average breadth of 
120 m., and a surface of 100 hectares. Independent pipe lines 
fixed in masonry will supply each turbine ; the turbines will be six 
in number, of 1000 horse-power each, of the horizontal axie 
Francis type. They are made for a head of 20m. to 25m., 
with a minimum quantity of water of 6cubic metres persecond. At 
such times as after a heavy thaw the river can supply as much as 
500 cubic metres per second. Each turbine will be connected toa 
Westinghouse three-phase alternator of 800 KW. at 1000 volts, 
50 periods, and 333 revolutions per minute. The two exciters of 
37-5 kilowatts are driven by small auxiliary turbines. The 
voltage will be stepped up to 20,000 by means of Westinghouse 
monophase transformers, grouped in threes. The overhead trans- 
mission line will be double, and about 45 kiloms. in length. Poles 
and crossbeams will be of wood, the latter being boiled in paraffin, 
and then covered with a layer of tar. The setting up of the line, 
as well as the construction of the electrical and mechanical 
apparatus, has been undertaken by the Société Anonyme Westing- 
house, of Havre. The hydraulic part of the work has been hurried 
forward during the last year, and is now well advanced, while the 
mechanical and electrical equipment is just finished. Power will 
be sold at Clemens tema which is a great centre for the 
rubber trade, for both lighting and power, and considerable 
development of the existing works will be expected with the 
advent of a power so simple and so cheap as electricity. 


OLD AGE PENsIons.—The Armstrong Company at Pozzuoli have 
established pensions for their men on a system which has caused 
some excitement in commercial circles here, says the British Consul 
at Naples. The company has been established for some fifteen 
years at Pozzuoli, under certain guarantees from the Italian 
Government, for the manufacture of artillery guns in Italy. The 
workmenarenow exclusively Italian, some of the engineersonly being 
British. The new pension regulations came into force on Decem- 
ber 4th, 1902. They are as follows:—(1) Instead of retaining 24 
per cent. of the men’s pay for the savings bank account, this 
amount will in future be paid by the firm. (2) All men who have 
worked twenty-one years for the firm will be entitled to a pension 
from the national fund which was instituted by the law of 
July 17th, 1898. A contribution of ld. per day of efficient work 
will be paid into the national fund for each man, and will include 
foremen as well as workmen who are paid by the hour. (3) In the 
case of men at present employed by the firm who, being between 
35 and 55 years of age, cannot be inscribed on the national fund 
without paying up arrears, which would amount to a minimum of 
6 lire (5s.) per annum, the benevolent fund of the firm will lend 
them the sum necessary to place themselves on the roll of the 
national fund up to 1 lira per fortnight for men earning 30 c. (3d.) 

r hour, and up to 2 lire for men earning over 30c¢. (4) For the 

ew men now in theiremploy who have passed the age of 55 years, 
and are consequently ineligible for the national fund, the rate of 
10 c. per diem will be paid by the firm into their own benevolent 
fund, which will pay the man the accumulated fund with interest 
at the rate of 4 per cent. when he definitely leaves the service of 
the firm, and in case of his death, the same sum will be paid to his 
heirs. (5) No new hand will be admitted to the service of the 
firm unless he is in a position by his age to be admitted to the 
full privi'eges of the national pension fund, or is already inscribed 
as a beneficiary of it. (6) The above regulations refer only to 
men who are actually on the books of the firm, and naturally will 





not affect casual hands, or men paid by the day. 
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THE DOLTER SURFACE CONTACT SYSTEM. 


JuDGING by the extremely favourable account of the Dolter 
system of surface contact system, which appeared in a recent 
issue of our esteemed contemporary La Revue Technique, a 
perfect system appears to have been at last discovered, at any 
rate as regards safety to animals and pedestrians using the 
same thoroughfare. Indeed, our contemporary indulges in 
an outburst of enthusiasm over the line equipped with the 
Dolter apparatus, which has been at work now for over a year 
between Porte Maillot and Val d’Or, in the Bois de Boulogne. 
The whole length of the line is 4500 m., and of this 1000 m. is 
through very busy streets, especially on the days of the various 
race meetings which take place in the vicinity. No single 
fatal accident has occurred either to horse orman. Moreover, 
as will be explained later, there is a safety provision, by means 
of which a faulty contact stud—or one which remains alive 
as the car leaves it—is cut out by having a fuse blown by a 
purposely and automatically made short circuit. It is. said 
that never once during the year has this apparatus come into 
play. It may be taken for granted, therefore, that since no 
accidents have occurred, and since no fuses have been blown, 
the contact studs on this line have never remained ‘alive ’’ 
when not covered by a tramcar. So many of these surface 
contact systems have been invented at one time or another, 
and so many have failed from different causes, that our con- 
temporary must have felt very sure of its ground before 
making the sweepingly laudatory remarks about the Dolter 
system which it has published. All the more on this account 
we feel that a description of the system will be acceptable to 
our readers. 

Our illustration, Fig. 1, which, with other engravings used 
in this article, we have reproduced from the pages of our 
contemporary, shows the form of the contact stud and box 
with its internal mechanism. A A is a block of non-magnetic 
metal, into which are fitted two blocks B B! of hard steel. 
In these, again, are pieces of soft iron C C! attached, as will 
be seen, to tongues, so as to have a certain amount of ‘‘ spring”’ 
in them. The steel blocks B B' do not quite meet, and the 
two nearest ends on their undersides are provided with studs 
E and E!. The former—E—carries a mild steel saddle D, 
which in its turn forms the support of a double armed lever 





























Fig.1. Details of ContactStud 


G H, the latter being carried by the spindle D'. F isa 
piece of metal fastened to thestud E!. The lever G Hiscom- 
posed of two different substances, the part G being of soft 
iron, and the part H of an insulating material. Leaving for 
the moment the further description of this piece of apparatus, 
let us suppose that an electro-magnet is passed close over the 
top of the stud in such a way that the north pole, say, comes 
over the top of the stud C, and the south pole over the top of 
C}. Such an electro-magnet is shown in Fig. 2. The result 
is easy to understand. The two-armed lever, which 
ordinarily hangs in such a way that the part H is vertical, or 
nearly so, causes a break in the magnetic circuit, which latter 
may be expressed by the letters C, B, D, D', G, F, E', B', 
and C'. The natural consequence of an electro-magnet being 
placed as explained over C and C! is that if any part can 
move so as to shorten the magnetic circuit it will doso. The 
soft iron headed lever GH hangs freely on the spindle D, 
and when the energised magnet passes over the stud, G is 
attracted so that its end is drawn towards F. This, then, is 
the working principle of the Dolter system. The other 
portions of the studs, as shown in Fig. 1, are as fcllows :-— 
The arm H is fitted at its lower end with a non-magnetic 
metallic cap which carries a piece of carbon J. M is another 
piece of carbon fastened by an insulating attachment 
to the covering pipe P. When G is attracted to F, J is 
pressed hard against M. This is in metallic connection 
through O, R, and S, with the supply cables U and U!. 
When, therefore. the carbon J is forced against the carbon M 
there is direct electric communication from the cables U U! to 
the studs B B', since the metal cap I is joined to D by the 
wires L L}, whose further action will be described later on. 
An electro-magnet, therefore, passing over the stud as shown 
in Fig. 2, causes the latter to be joined to the electric mains, 
and to be made alive. As to the functions of the other por- 
tions of the stud mechanism, O is a piece of metal to which 
is screwed a circular plate R, into which are inserted the 
cable endsS S. Q is an insulator which is fastened to the 
pipe P by means of an insulated joint T. K is a magnetic 
blow-out device. 

We can now proceed to describe the general operation of 
the system. This will be made more clear by a glance at 
Fig. 3, which shows diagramatically the whole of the necessary 
electrical connections. It will be observed that the car is 


provided with a small battery of accumulators, which energise 
a number—three are shown in the illustration, though, as a 
matter of fact, there are generally seven such magnets—of 
electro-magnets, such as are depicted in Fig.2. These are 
connected to the collecting skid, which is in two halves, one a 
north and the other a south pole. As shown in Fig. 3, only 
one of the contact studs is in operation, since this is the 
only stud under the action of the electro-magnets ; but the 
relative length ofthe collector and of the distance between two 
studs is such that the collector, before leaving one stud, must 
have gone on to the next. The two other studs, in which the 
contact arms H are hanging vertically, are ‘‘dead.’’ The 
general working of the system is evident. Fig. 4 shows how 
the electro-magnets and skid are slung from the underside of 
the bogie frame. 

As soon as a collecting skid comes over a stud the latter is 














Wf 


7 a 


\ 


= 


a 


Fig 2. Contact Stud & Collector Skid. 


made alive, and the current can flow through the controller 
to the motors. All the studs are joined together in series, 
that is to say, each is connected by cable to the studs 
next to it in either direction. At intervals connections 
are made to a feeder main running beside the line, and 
the result is that should any one cable joining two studs 
break down, it may be removed without cutting either stud 
off from the supply. The method of connecting the cables 
to the studs is seen in Fig. 1. 

Underneath each car there are two longitudinal bars or 
runners forming the collecting skid. These two bars are 
connected together by means of electro-magnets, so that one 
runner of the skid is a north pole and the other a south pole. 
The distance between the contact studs is 4-8m., while the 
length of the collector skid is 6:5m. The collector, there- 
fore, must always be on one, at least, of the studs, The 
whole length of the collector, however, is not energised 
magnetically. Reference to Fig. 5 will show how this is 
arranged, In this figure are shown in plan and elevation the 
condition of the collector skid when the car is moving in one 
direction. It will be seen that in this case the after part 
of the skid for a distance of 1}m. is not energised, thus 
leaving a iength of 5} m. energised, and capable of 
actuating the contact studs. When travelling in the other 
direction, the non-energised portion is, of course, at the other 
end of the car. The change is made automatically with the 
change in direction. It will be seen that there are also two 
other skids—one at either end of the car—and separated a 
distance of 60cm. from the collector skid. These are 
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safety devices destined to short-circuit a stud which may 
have remained ‘‘alive,’’ and ‘‘ blow’’ a fuse inside it, thus 
cutting the stud from the main. In Fig. 1 will be seen a 
cable L L!. This cable servestwo purposes. By being coiled 
round two soft iron arms K, it forms a magnetic blow-out 
arrangement for extinguishing the arcs between the two 
carbon blocks J and M when these are separated. Then, 
too, a portion of the cable consists of a fuse consisting of 
twenty strands of copper wire one-tenth of a millimetre in 
diameter. They are 8 cm. long, and weigh together one deci- 
gramme. The total resistance of the fuse and the various 
portions of the apparatus is 2ohms. The reason for this 
resistance, it is explained, is that while the current which 
passes through a short-circuited stud would be sufficient to 
blow a fuse, it would not be enough to open the automatic 
cut-outs at the generating station. The fuse itself is made 
up in the form of a cable, and it can stand a continuous 
current passing through it of 125 ampéres, while it will break, 
so it is said, in the sixteenth part of a second should the 


whole current due to a short circuit, namely — 550. volts 





2 ohms 


—275 ampéres pass through it. Referring again to 
safety skids. These are connected metallicly to the whe me 
the car, and hence, of course, to the rails and ioral 
terminal of the dynamo. The studs, of course 
nected to the other terminal of the dynamo 
the cables and feeders. The result, therefore, of the gaf 
skid passing over a stud is to cause a rush of Pe. ely 
to pass through the apparatus, and we gather that _ 
fuse blows immediately, no matter what speed the car es 
be going. That is to say, within the possible speed linais 0 
the car the safety skid is on the stud long enough to blow “ed 
fuse. The skid is 60 cm. long. As we have ahaa 
mentioned, it is said that on no occasion has this male 
device come into action, and no fuses have blown. Aceeall y 
that this is correct—and we see no reason to doubt it—then i 
hanging two-armed lever must fall back into position oa 
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Fig4. Method of suspending Collector Skid 


break the circuit very quickly. This can readily be under. 
stood by a re-consideration of the following figures 
Average speed of car Tae ae - 25 kiloms. an hour, 
Maximum distance between the studs gs 4-80 m, 
Length of collector skid... eo te 
o» energised portion. . ; 
a non-energised portion .. .. .. 
Distance between collector and safety skids .. 

The length, therefore, between the energised portion of 
the collector skid and the safety skid is1-25 m. + °60 = 1-S5m, 
Now, at the average speed of car—25 kiloms. an hour—the 
time taken to traverse this distance is } of a second. The 
time necessary for the lever to fall back into place is said to be 
; of a second, so that there is a margin, on this basis of 
+— \; = 1; ofasecond. Even supposing that that portion of 
the collector which should be non-energised remains by 
accident energised, then the distance between the two skids 
being ‘60 m., and the time taken to traverse this space a 
25 kiloms. per hour being ;'; of a second, this would lea 
a margin of ;', — ,; = 7; of a second. In either case the 
margin is not excessive, but it would seem to be sufii- 
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cient, since during a year’s run no fuse has blown, and 
since it is positively asserted that the short time during which 








a safety skid is passing a stud is sufficient to cause the short 
circuit to blow the fuse. 








Tue Steam T'URBINE IN AMERICA.—The steam turbine plant 


lof the Hartford Electric Light Company, Connecticut, which 


at present consists of a 2000 horse-power set, is to be duplicated in 
the near future by machines built by the contractors for the 
original installation—the Westinghouse Machine Company. This 
is the first American plant where steam turbine units of large size 
have been installed, and their complete success must be highly 
gratifying to the makers, 

THe WoRKMEN’s COMPENSATION AcT.—At the Kent Winter 
Assizes before Mr. Justice Lawrance on February 23rd, William 
Holden, a labourer, was charged with attempting to obtain by 
false pretences from John Allsop the sum of £2 16s. 8d., the 
moneys of the Butterley Iron Company, Limited, of Derby. The 
prisoner pleaded not guilty. The evidence for the prosecution 
showed that the prisoner had been employed as a labourer by the 
Butterley Company, which is carrying out a contract on the South- 
Eastern Railway extension works at Chislehurst. In August last 
whilst at work the prisoner met with an accident which prevented 
him working for some time. The Butterley Company admitted 
its liability under the Workmen’s Compensation Act, and paid 
prisoner 14s, 2d. a week, being the full amount of compensation 
he was entitled to. The payments were made weekly, subject to 
the periodical production of a doctor's certificate. The last pay- 
ment was made to the prisoner on November 22nd, when he was 
told that he would have to furnish another medical certificate 
before any further payment would be made to him. The prisoner 
attended before Dr. Hugh Lawson on December 8th, who certitied 
him as being able to resume work, and handed prisoner the certi- 
ficate, who kept it in his possession until December 23rd, Un 
that date he presented a medical certificate to the foreman of 
works, and claimed four weeks’ arrears of compensation money. 
The certificate stated that the prisoner was still unable to resume 
work, The foreman saw that the certificate was one that had been 
tampered with, and made no payment on it, but sent it to the 
head office of the Butterley Company at Derby. The company 
sent the certificate back to Dr. Lawson, who immediately saw 
that it was the otie he had given the prisoner on December 8th, 
certifying him as able to resume work, but that the word ‘able 
had been altered to ‘‘ unable,” and the date altered to December 
18th. The prisoner was found guilty. The Judge, in passing 
sentence of six months’ hard labour upon him, said the prisoner 
had been found guilty of a serious fraud in attempting to obtain 
money under an Act that imposed heavy liabilities upon employers, 
and that such actions as his did great harm to all workmen who 
might be entitled to the benefits of the Act. 
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LETTERS TO THE EDITOR. 
(We do not hold cussions en for the opinions 0) our 


USE AND ABUSE OF DIAGRAMS. 
Whilst perusing your issue of 27th ultimo, | noticed a 
ndent ‘*K, C.,” in which he states that 


. Hall in his letter appearing in your issue 
on indi- 


SIR, - 
letter from Pion — 

A s given by J. ‘ 
te 20th bore ae remote resemblance to any obtain 
eating an air compressor, : E 

| differ in opinion, and enclose a combined diagram for a two- 
stage air compressor with jacketed cylinders and water-cooled 
tubular receiver between high and low-pressure cylinders. The 
diagram is constructed from cards taken under personal observa- 
tion. The volume of 1 lb. of air at 68 deg. Fah. and 14-7 Ib. per 
Bs uare inch pressure is taken as the base of the diagram, and the 
theoretical curves calculated, allowance being made for the cooling 
between the high and low-pressure cylinders; the real diagrams 
were reduced in the usual manner an plotted. The resemblance 
between theoretical and actual diagrams is most striking. Like 
I find these theoretical curves most useful for calculat- 


J, W. Hall, ¢ = 
ing the requisite size of cylinders for a specified duty. 

In the present case 5/0 cubic feet of free air up to 70 Ib. per 
sjuare inch gauge pressure had to be delivered at a speed of 90 
revolutions per minute, A stroke of 2ft. was chosen for con- 
venience. 


From the diagram we see that the volume of 1 !b, of free air at 


























14.7 lb. per square inch and 68 deg. Fah. is 13-26 cubic feet. 570 
cubic feet divided by 13-26 cubic feet gives 43]b. of air to be 
delivered per minute. 43 Ib. divided by 180 strokes per minute 
gives, 24 lb. of air to be taken in or delivered per stroke ; 13-26 
cubic feet mu'tiplied by -24 gives 3-18 cubic feet as volume of low- 
pressure cylinder, and volume divided by 2ft. gives an area of 229 
square inches, which has for diameter 17\in. The low-pressure 
cylinder was made 17in, diameter. 

For the high-pressure cylinder we see that volume at end of low- 
pressure compression from hypothetical diagram is 7-2 cubic feet 
when uncooled, 5-52 cubic feet when cooled to 68 deg. Fah. 

Then 5-52 multiplied by -24 gives 2246-4 cubic inches as volume 
of high-pressure cylinder, which divided by 2ft. stroke, gives an 
area of 93-6 square inches, that is, adiameter of 10}4in. The high- 
pressure cylinder was made 1lin, diameter, 

We see, therefore, that diagrams of this sort give nearly abso- 
lutely correct results, and with an amount of trouble that will com- 
pare favourably with the methods for finding the same from steam 
engine formulw as stated by ‘“‘K. C.,” when the consideration of 
the reduction in volume due to coolingis introduced into the latter. 

March 3rd. INDICATOR. 


Sik,—Herewith are copies of the diagrams actually obtained 


from the air cylinders of the compressors mentioned in my letter 
which appeared in your issue of February 20th, drawn to the same 


1004, 
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‘ale as the curves which your correspondent ‘ K, C.” considers 
they could not remotely resemble, ‘The internal spray he mentions 
Was expressly forbidden in the instructions given to me. 
Joun W. HALL. 
71, Temple-row, Birmingham, March 3rd. 





CAMS FOR AUTOMATIC SCREW MACHINES. 


Str,—It may prove of interest to your readers to know how the 
Cams of an automatic serew machine were set, some few years ago. 
he machine differed from the usual type of automatic in many 
Particulars, notably in its cam arrangement, which lent itself, 
perhaps, to a method of cam setting more readily than the 

ordinary type would. 
€ diagram shown in the accompanying illustration was used 





for both designing their shapes and setting them in relation to 
each other, A circle was chosen sufficiently large to be well 
outside of any size of cam likely to be used, and its circumference 
was divided into forty equal parts, and from each dividing point 
lines were drawn to the centre. All cams on the machine revolved 
at the same speed, and one turn of the circle shown represents one 


revolution of the whole of the cams, and also it represents the | 


Pr number of turns of the stock that the piece is being made 
rom, 

Careful consideration was first given as to the number of revolu- 
tions of the stock required to do the whole of the necessary form- 
ing, drilling, cutting off, &c., required to complete the piece. The 
number fixed upon was then divided by 40. Then each division was 
the space the cams would move round during that number of turns 





Capstan Revolving as 


Feeding Stock 
di Pochard 


Drilline 


Cutting 
~— el F 


of the stock. For instance, suppose a piece required 200 revolutions 
to make, then each division represented cd turns of the stock, 


or 5 turns. The number of 40 was found to be the most con- 
venient. Each division represented an angle of 9 deg. The cams 
had lines marked on to correspond with the lines on diagram for 
setting purposes. A set of change pinions went with each 
machine outfit, and any relative speeds of stock and cams could be 
thus readily obtained. 

The stock was fed forward by a segment gear, working into a 
pinion on a lead screw. This segment is shown on the diagram, 
and was set at an ascertained angle in the same way as the cams. 
A number of blue-prints of the divided circles was always kept in 
stock, and, upon receiving an order for any particular piece, the 
draughtsman made the necessary calculations, designed and 
arranged the cams on it, and sent same into the shops. Special 
replaceable cams were used, and a machine could, by means of 
diagram, be set up ready for work in a very short time. By long 
practice the draughtsman was enabled to make the most of every 
revolution of the stock. 


216. Date 
Tnastruction Table, 





Name of Piece.......... Uesinsae eiiecbe ons eunpen ana iccds tacos vot eee eres 
NN IND as Shed ccssnna) a0ag saa: bapscasidecatancaimeenlecnsdetoase 
Revs. of Stock to produce RE PN oe B ticanicscucidcixdccandas 

ete: Chek: Ditissem Ot TAGOGI i cniNiicsidsievs tuecosessndiecacers cocees 


No. of Change Pinion to use ...... 


Sketch of Piece. 


| 


Remurks eeveccce coveeeedeces 


A table, as shown in Fig. 2, accompanied the cam diagram. 
Kosio, 





LONDON WATER SUPPLY. 


Sir,—We have tapped a copious supply of water at Messrs. C, 
Hammerton and Co.'s Brewery, Stock well, 

tube well, 11}in. in diameter, 400ft. deep, has just been completed 
by us through the following strata :— 


ft. in. ft. in. 

a ee ere 
ee ee eee ere em 14 0 
ee eee oy “Ca Be > San be) ow ee 38 0 
Blue clay ‘ ign sg bas 120 0 
Blue clay and shells .. .. .. .. « 8 0 128 0 
Clay aud rock ox dx, am Oe ghee 135 0 
EE cs ce ne es pe wee es Oe 159 0 
Mina sel. se! te. ae eS Sete" 36 be 168 6 
Rock and green sand.. .. .. .. .. 6 0 174 6 
Pebbles and green sand : * 0 i181 6 
Gravelrock .. .. .. 6 186 0 
Light coloured sand .. 0 188 0 
Sandrock .. .. 0 


= 
oh 

4 

7 


Light sand rock .. 
Green sand rock .. 


Gamh.. uo 60 te 
Chalk and flints .. Se ig ied 

The result which has been obtained is a!l the more remarkable 
considering that expert opinion seems to incline to the belief that 
the water level in the London basin is lowering to such an extent 
that in a few years the water from the chalk stratum will be 
exhausted. Such, however, is not likely to be the case. 

The supply from this artesian bored tube well is raised by means 
of our improved system of compressed air, which dispenses with 
all pumping machinery, and the minimum yield is 320,000 gallons 
. day. The water level remains the same when pumping as 

fore pumping, showing clearly that strong underground springs 
IsLER AND Co, 


MADRS wm -I 
o 
_ 
> 
oe 


~ 
DR 


exist in this part of London. Cc. 
Bear-lane, Southwark-street, London, §8.E., 
March 8rd. 





SUPERHEATED STEAM ENGINES. 


MonsizUR,—Depuis les essais faits par Monsieur le Professeur 
Schréter sur notre machine & vapeur et dont L’ENGINEER du 
20 Février a donné les résultats, nous avons encore soumis cette 
machine & de nouvelles expériences, sous la direction de Monsieur 


where an artesian bored | 


Vincotte, directeur de l’Association pour la Surveillance des 


Chaudieres 4 Bruxelles. 

Lors des essais de Monsieur Schriter, le petit cylindre avait une 
enveloppe de vapeur ; or nous avons voulu nous rendre compte si 
cette enveloppe n’était pas nuisible 4 ]’économie pour les fortes 

| surchauffes, comme cel’ était probable. 

Les essais de Monsieur Vincotte ont prouvé qu'il en était bien 
ainsi, & partir d’une température de 300 degrés centigrades. 

Sans l’enveloppe au petit cylindre, la consommation est tombée 
| pour la température de 350 degrés 4 3 kg. 85 par cheval indiqué, 
| chiffre qui constitue, pensons-nous, le record obtenu par une 
| machine de 250 chevaux pour cette température. 

Monsieur Vingotte a encore procédé sur cette machine 4 deux 
essais d’un intérét plutét scientifique, l’un 4 380 degrés et l’autre 
a 400 degrés centigrades, les consommations trouvées ont été de 
3k. 75 et de 3 k. 63 respectivement ; on peut calculer que la con- 
sommation de chaleur, pour ces températures est aussi élevée qu’a 
350 degrés, ce qui confirme le fait connu qu'il est inutile de 
dépasser 350 degrés, méme si c’était pratiquement réalisable. 

Nous avons pensé que ces résultats complémentaires sont de 
nature 4 intéresser vos lecteurs, comme suite & l’article que vous 
avez publié sur les essais de Monsieur Schriter. 

Agréez, Monsieur, l’assurance de notre parfaite considération. 

Societe ANONYME VAN DEN KERCHOVE. 

Gand, le 3 Mars. 





NICLAUSSE BOILERS. 

Sir,—I enclose you particulars of three tests lately made of 
Niclausse boilers for French ships. The water-tube boiler at the 
present time is getting so many criticisms from a portion 
of the public that I think the following facts will be of some 
interest :—There are over 550 Niclausse boilers that are at work, 
and there have been only two accidents causing loss of life—one in 
a preliminary trial, which undoubtedly means tubes choked up by 
some abnormal substance, and the other was a tube splitting, 
which would not have led to fatal consequences had the ashpit 
doors not been removed. 

These facts, I think, remove beyond doubt the Niclausse boiler 
from the class of machines that can be considered dangerous. 

For WILLANS AND ROBINSON, LIMITED, 
Ferry Works, Queensferry, 8.0. Flintshire, H. C. Powe. 
March 10th. 
Official Trials of the Cruiser Gueydon (French Navy) 19,300 J.H.P., 
1205 sy. ft. total grate area.—Niclausse Boilers. 


Date of trial 28/10/02 9/12/02 28/12/02} 10/1/08 31/1/03 
and an 
11/1/03 1/2/03 
Intended LH.P. .. .., 1770 13,800 19,200 9,863 9,863 
I.H.P. developed .. ..' 1920 13,740 19,880 10 980 10,800 
Duration of trial, hours 6 3 10 24 
Grate area, sq. ft.. . 224-5 1212 1212 1212 1212 
Coal burnt per sq. ft. of } 
grate per hour, lb. .- 13-5 19-6 82-2 | 18-9 15-4 


Coal burnt per I[.H.P. 


per hour, Ib. 1-58 1-73 1-96 1-54 1-64 





Note.—The trial made on December 23rd was at full power. 


Official Evaporation Trials of Battleship Marceau (French Navy), 
11,420 7.H.P., 914 sq. ft. total grate area.—Niclausse Boilers. 





Date of trial.. .. .. « 3/2/08 | 10/2/08 
Grate area in use, sq. ft... rae 228-5 | 228-5 
Duration of trial, hours .. .. .. .. «. 6 | 4 
Consumption of coal per sq. ft. of grate 

; ed re “<a ee 18-4 | 32-8 
Total water evaporated .. 230,500 | 247,000 
Total coal burnt, Ib... .. .. «2 «+ 25,400 | 29,300 
Water carried over to separator, lb. .. .. | 117 | 342 
Ditto, ditto, per cent. of water evaporated | -05 | 14 
Evaporation per Ib. of combustible under | 

test conditions, lb. er ae ee 9-42 | 8-6 
Ditto, ditto, from and at 212 deg. Fah. 10-97 | 10-02 





Official Evaporation Trials of the Armoured Cruiser Leon Cambetts 
(French Navy), 27,000 I.H.P., 1655 sq. ft. total grate area. — 


Niclausse Boilers. 














Date of trial.. .. .. Tale tee 10/2/03 14/2/08 19/2/03 
Grate area each boiler, sq. ft. 57-2 57-2 57-2 
Duration of trial .. .. .. ..; 6h. 24m. | 3h. 24m. | 6h. 6} m. 
Coal burnt per sq. ft. of grate per 

SS Seer oe eee 22-6 34-8 16-4 
Total water evaporated per boiler, 

Ib. are ee Pa 69,250 52,500 55,000 
Total coal burnt per boiler, Ib. 7,740 6,050 5,800 
Percentage of moisture in steam _ _ -_ 
Evaporation per lb. of coal at_test 

feed temperature (44-6 deg. Fah.) 8-96 8-67 0-45 
Equivalent ditto ditto, referred to 

a feed temperature of 104 deg. 

i | eee Seca eas 9-43 | 9-14 9-96 
Equivalent ditto ditto, from and 

at 212 deg. Fah. va 11-06 10-7 11-68 


THE TRAINING OF ENGINEERS. Z 

S1r,—A great deal is being written just now about standardisa- 
| tion. Will you let me suggest that an enormous advantage would 
| be gained if the principle were extended to the training of 
| engineers? I shall not trespass on your space here with details. 

My object in writing now is to sow the seed of what, I am sure, is 
| a good idea, and trust that it may take root and ultimately bear 
| fruit. 

At present there is no such thing as a recognised standard 
course of training. Every professor teaches different things in 
different ways, and as a rule he does not know what is really 
valuable information and what is not. Professor Perry, for 
example, holds that his method of instruction is the best in the 
world. Not many of the other professors concede this. 

What is needed is the formation of a committee, not of professors, 
but of engineers, who will decide whatit is an engineer must know, 
what he ought to know, and what he may know. It is beyond 
question that a great deal of time is spent now in the acquisition 
of information that is of no value subsequently—I do not refer to 
classics or matters of that kind, but to science—while a great 
deal of the last importance is not taught at all because the pro- 
fessors do not themselves know anything about it. 

Such a committee as I suggest would do great good by preparing 
a definite statement on which might be modelled the education of 
the two great bodies—civil engineers and mechanical enginers. | 
think I have said enough for the moment. 


Storey’s-gate, March 10th. M. Inst. Mecu. E. 





CUTTING A SPECIAL SCREW. 

Sir,—Mr. Bickford’s suggestion as to casting the nut of a long 
thread round the screw in a long threaded screw is certainly a new 
and interesting point to us. Might we ask for more particulars of 
the details of doing this in a screw, say, 2ft. or 3ft. long ? 

As to doing the work in other types of machines, no doubt more 
suitable ones could be chosen. At the same time we sent the 
work to several firms who possess universal millers, &c., and they 
would not quote. We ourselves thought the proper machine for 
the inside nut would be a rifling machine, but not finding it easy 
to get the work done we had to do the best we could. ourselves, 
We cannot, however, see that a slotter—which would have to be 
one with about 3ft. stroke—would be a more suitable machine for 
screw cutting than a screw-cutting lathe. j 

We trust Mr. Bickford will not think we are trying to pose as great 
inventors in this matter. We thought it might be interesting to 
those who have occasionally queer odd jobs to do with limited tools, 
and that is all. STRICKLAND AND Co. 





London, March 8th. 
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CHANGES IN THE ARMAMENT OF WARSHIPS. 


Ong of Sir William White's Times articles dealt with the additions now being made to the armaments of our warships. 
known to the majority of people (the Mersey is a case in point), and in a general way very hazy ideas prevail as to what foreign navies have done in the same direction 
The information can, indeed, only be acquired by looking up a considerable number of scattered data, and even then much cross reference is required. . 

We have therefore collected every single reconstruction or re-armament affecting displacement, and reduced the whole into a convenient form for reference: sul 
a table seeming likely to be of particular interest at the present moment, when the Naval Estimates are being discussed. ida 

We have omitted a few old ships no longer in service, or likely soon to disappear, such as the Rupert, Hotspur, and Monarch. We may, however, 1 ntion that 
the Rupert, which had two 22-ton breech-loaders substituted for two 18-ton muzvzle-loaders, was as dismal a failure as the Bellerophon (the first ship we re-armed), Th 
ret increase of weight one way and another was nearly 200 tons, and this sufficed to submerge the ship to an unexpected extent, so much so that she has never Bsn 
It is due to the failures with the Bellerophon and Rupert (due in each case, we believe, to a disregard of the 
increased weight of gun mountings) that for some time reconstruction has not been popular in the British Navy. : 

We have included in the list many minor Powers because, in the majority of cases, the re-armament of the ships of such Powers has been of a very complete 


been able to take her proper coal supply on board. 


nature. 


Nation. Name. 


Designed 
displacement. 





. Trafalgar 


Nile . aa 


Royal Sovereign 
Empress.of India 
Rawillies* 

Royal Oak 
Repulse .. 
Resolution 
Revenge ... 
Hood* ... 


Centurion... 
Bartieur 


Powerful ... 
Terrible* ... 


Diadem* 
Andromeda 
Europa* ... 
... Spartiate* 
. Argonaut* 
Ariadne* 
Niobe* ... 
Ampbhitrite* 


. Cressy* ... 
Aboukir* ... 
Hogue* 
Sutlej* 
Euryalus*... 
Bacchante* 


Camperdown ... 
Howe... 


Arrogant 
... Furious 
. Gladiator* 
Vindictive* 


Minerva* ... 
Diana* 
Venus 
Juno... 
Doris 
... Eclipse 
. Talbot* 
Dido ... 


Isis 
Mersey 


Aurora... 
Australia ... 
Narcissus ... 
Immortalité 
Orlando ... 
Undaunted 
Galatea 


Thunderer 
Devastation 


Bellerophon 


Alexandra 


.. Superb 


Renown 


Drake 
.... Leviathan 
. Good Hope 
King Alfred 


.| St. George 
Edgar* . 
...| Endymion* 
.| Gibraltar* 
.... Hawke* 
.... Theseus* .., 
.| Grafton” ... 


.| Crescent* ... 
Royal Arthur 


* 


Baudin 
Formidable 


France 


. Neptune 
Magenta ... 
Marceau ... 


Hoche 


.| Courbet 


Devastation 


| 
J 


Tons. 


11,940 


14,200 


“as 10,500 


14,200 


11,000 


12,000 


10,600 
10,300 


5,750 


4,050 


5,600 


7,700 


7,350 


7,700 
7,350 


7,700 


12,165 


About 10,850 


10,800 
10,200 


10,200 


Net increase 
or decrease of 
weight. 


Original armament. 


We have marked with an asterisk such ships as are not yet actually in hand for the contemplated changes. 


Present or new armament. 


——=—=—=—. 


These additions are sometimes not even 


Other changes and notes, 











Tons. 
+ 40 


+ 100 


150 probably 


No change 


Less than 100 tons 


Less than 100 tons 


Very little net change 


Slight reduction 


Gireal increase 


Some increase 


Weights moved 


Bow lightened 
(in progress) 


+ 100 


| Expected reduction 


— 100 or more 
Slight reduction 


— 500 or more 


| Four 13-4 


Four 13-5, six 4-7 Q.F. 


Four 13-5, ten 6in. 


Four 10in., ten 4-7in. 


Two 9-2, twelve 6in, 


Sixteen 6in. 


Two 9-2, twelve 6in, 


Four 13-5, six 6in. (converted) 


Four 6in. (40 cal.), six 4-7in. 


Five 6in. (40 cal.), six 4-7in, 


Two 8in. (old), ten 6in. (old) 


Two 9-2 (old), ten 6in. (old) 


Four 38-ton M.L. 


Ten Qin. (12-ton M.L.), four 6in. 
(old M.L.) 


Two llin. (25-ton M.L.), ten 10in. 
(18-ton M.L.), to which six 4in, 
(1-ton B.L.) were added 


Sixteen 18-ton M.L., six din. 
(1-ton B.L.) 
Four 10in., ten twelve 
12-pdrs, 


6in., 


Two 9-2, sixteen 6in., fourteen 
12-pdrs. 


Two 9-2, ten 6in, (Mark II.) 


One 9-2, twelve 6in, (Mark II.) 


Three 14-5 (75-ton), four 6-4, 
eight 5-5 (3-ton) 


Four 13-4 (52-ton), seventeen 5-5 
3-ton) 


Two 13-4 (52-ton), two 10-8 (23- 
ton), eighteen 5-5in, (3-ton). old 


(48-ton), four 10-8 
(23-ton), six 5-5 (3-ton), old 


Four 12-6, old (48-ton), four 10-8 
(23-ton), six 5-5 (3-ton), old 


Six 6in. 40 cal. Q F., substituted 


for the 4:7's 


As before 


Four 10in. (as before), ten 6in. 
(45 calibre) 


Four «rtra Gin, added 


Four «rtra 6in, fo be added. Pos 
sible removal of two guns now 
unprotected 


Four votre bin. fo be added 


Six modern 6in, substituted for the 
old ones 


Ten in, (45 cals. ) 


Eleven 6in. (45 cals.) 


Twelve 6in. (45 cal.) 


In some, 6in, 45 cal. bave been 
mounted 


Four 10in. B.L. 

Ten 8in. (old 15-ton B.L.), four 
6in. (old B.L.), six 4in. (old B,L,) 

Four 22-ton B.L., eight 18-ton 
M.L. (these as before), six 4:7 


(45 cal.) QF, 


Twelve 18-ton M.L. (as before), 
ten 6in, Q.F, 


As before 


Four forward 12-pdrs, removed, 
to be placed elsewhere if pos- 
sible 


Two 9-2 (as before), ten 6in, 


Mark VII, 


One 9-2, twelve 6in. Mark VII. 


Two 10-8 (34-ton), eight 6-4, ten 


§-5in. 


Two 12in. (46-ton), eight 6-4in., 
lighter guns not decided 


Six 5-5 removed 


Four 10-8 (28-ton, new), three! 


9-6, one 6-4, ten 4in. 


Four 10-8 (28-ton), two 9-6, ten 
4in, 


Some torpedo tubes removed. 
added 


New Inast 


Six new upper deck casemates placed, Fy, 
above-water torpedo tubes removed, Se, 
worthiness deteriorated by the 100 to. 
extra top hamper ‘ 


Six new casemates. Above-water tubes y 
moved. New boilers. Rig reduced, Ty 
gun positions lowered 


Four new casemates added 


Four new casemates to be added 


Four new casemates to be added 


Extra weight of new guns compensated for 
by the bare charges 


New guns have no brass cartridge « 


New guns have no brass cartridge cases, 
Talbot is without tighting tops ; other may 
lose theirs 


Torpedo tubes removed 


Torpedo tubes removed 


Submerged tubes added to Devastati 
Ship submerged at least two extra fcet 


No deterioration to speed or st bility 


No effect on the ship 


The fore and aft 12-pdrs. placed at mast 
bases on flying deck. Extra very bigh to} 
mastsadded. After bridge removed. New 
bridge fitted abaft fore bridge 


Bow wave enters fore 12-pdr, ports ant 
swamps decks. These are therefore being 
sealed up 


New 


Six new casemates on upper deck. si 
- wate 


guns take bare charges. Above 
torpedo tubes removed 


Ditto 


Armoured battery substituted for amidship 
barbette. New turrets for big guns. Rig 
reduced 


Four barbettes removed. Six turrets — 
stituted. Rig altered. New boilers (Ww. .) 
and machinery 


Rig and superstructure reduced 
Re-boilered (w.t.). Heavy shields to the new 
10-S guns. Rig reduced 


Re-boilered (w.t.). 
reduced 


Shields to new 10-8. Rig 





—_— 


Fran 


Rus 
‘ 


(er 





March 13, 1908 THE ENGINEER O75 








———— 
CHANGES IN THE ARMAMENT OF WARSHIPS (continued). 
t eve Fieaioniad Net increase aw 
ia ie Name, : 8 or decrease of Original armament, Present or new armament. Othcr changes and notes, 
PCtion, Nation. displacement, weight 
» Such =F, eel Tons. Tons, 
France Redoutable 9,500 Some increase Kight 10-8 (24-ton), six 5-5 (8- Four 10-8 (28-ton new), four 9-6 Re-engined., Rig increased 
M that ,2<cilm ton) (new), six 4in. 
| The Reguin ... Ph ae | About 7,000 now 600 Two 16-5 (75-ton), four 4in. Two 10-8 new model, six 4in. Turrets substituted for barbettes. Re-boilered 
ay ” Indomptable ees (w.t.). Two torpedo tubes removed 
T the , Caiman kr | 
iplete «| RRR ee ce ee 6,000 Slight reduction Two 13-4 (48-ton) Two 9-4 new model Turrets for barbettes. Re-boilered (w.t.) 
MEM ice aan eeei tak Now 4,728 + 226 Six 6-4 (5-ton), ten 5-5 (3-ton) Six 6-4 (7-ton), ten 5-5 (4-ton) Rig reduced 
Rusia Nakhimoff ... ... ... ... About 8,000 Little change Right 8in. (old), ten 6in, (old) Kight 6in. (new), ten 4-7 (new) Rig eohanen. te-boilered. Speed much 
UNCT easel 
: Pamiat Azova... ... ... 6,700 300, about Two 8in. (old), twelve 6in. (old) Fourteen 6in. (new) Rig reduced 
fast Vladimir Monomakh 6,000 Reduced Four 8in., twelve Gin. (all old) Five 6in. (new), six 4-7 (new) Rig reduced, New engines, &c. 
Dmitri Donskoi ... ... .. 5,880 Increase not known ‘Two 8in. twelve 6in., (all old) Six 6in. (new), ten 4-7 (new) New engines, &c, Old heavy rig much reduced 
Ki ae . - . ” 
Sen "4 Admiral Korniloff... ... .. 5,800 75 Fourteen 6in. (old) Fourteen 6in, (new) —— 
i Germany Brandenburg”... 10,040 To counterbalance Four 11in. (long), twollin.(short), Four llin. long, ten 6in. prolu/ly Amidship barbette removed, and battery for 
P Woerth®... ... a six 4in., eight 3-4in. Q.F. sustituted. Submerged instead of 
Kurfurst Friedrich Wilhelm* | above-water tubes 
Weissenbourg* ... ... 
s 
Victoria Luise a ' 5,650 + 10 Two 8in., eight 6in., ten 3-4 Two extra 3-4 added 
8 : S .. Freya dats ‘ier Semtcase, * 
A 
: 4 .. Sachsen ... ... ye eas 7,400 Little change Six 10-2 (old) 18-ton, four 4in. Six 10-2 (old), eight 3-4 New engines. Newboilers. Submerged tor- 
Baden eae ae | pedo armament added. Old guns retained, 
eee | as new could not be carried 
Wiirtemburg ... 
Hagen... ... Now 4,114 614 Three 9-4in., eight 3-4in (Sieg- Two extra 3-4 added Ships lengthened. 275 extratons coal. New 
Siegfried ... fried only six) engines. New boilers (w.t.). New torpedo 
Heimdall ... armament. New -and heavier conning 
Hildebrand na tower (7in. instead of 3in.) 
Frithjof . | 
Beowulf j 
Italy Dandolo ...... ; Nominal 11,200 1,000, about Four l7in. (100-ton M.L.), three Four 10in. (new), seven 6in. (32 New boilers, new engines, new turrets. Coal 
originally small guns cals.), five 4-7 (35 cals.) supply reduced to mitigate increased dis- 
placement. Steams well. 
Five old Italian ironclads also re-armed, bu t only as harbour-def ence ships, therefore not given here 
d United States Chicago ... ...  ... ! Now 5,000 500 Four 8in., eight 6in. two 5in. (all Four 8in. (35 cals.), fourteen din. New boilers (w.t.), new machinery, new 
E old) (40 cals.) armour. deck. Torpedo tubes removed. 
Rig much reduced 
3 : Newark poke i Now 4,008 15 Twelve 6in. (old) Twelve 6in. (40 cals.) Torpedo tubes removed, and various slight 
F se 8. Francisco ae / internal modifications 
4 ; Baltimore . Vow 4,600 187 Four Sin. (old) 12-ton, six 6in. Ten 6in. (converted) — 
4 5-ton) 
Cincinnati as \ Nor 3,213 30 One 6in., ten Sin. Eleven 5in, (latest model) Rig reduced. Torpedo tubes removed 
Raleigh ... ee 
j At'anta ; Ay 3,189 No change Two 8in. (old 12-ton), six 6in. (old Guns converted to Q F. Rig reduced. Re-boilered (w.t.). ‘Torpedo 
Boston ee eee: 5-ton) tubes removed 
Japan a en 12,500 Trijling Four 12in., ten 6in. Sixteen 12-pdrs. substituted for — 
: Yashima ... \ 6-pdrs. 
Chin Yen... ae 7,350 About 50 Four 12in. (old), two 6in, (old) Four 12in. (old), four 6in. (40 cals, Old stern turret removed. Alterations to 
new) superstructure 
Fuso . 3,717 No change Four 10in. (15-ton Krupp), two Eight 6in. (40 cal. new) Rig reduced 
6-7in. (6-ton Krupp) 
Idzumi (+ Esmeralda) 3,000 Reduction of weight Two 10in, (15-ton Krupp), six 6in. Two 6in, (40 cal.), six 4-7 (45 cal.) Rig reduced 
(old) 
Naniwa hap se 3,700 i hout 40 Two 10in, (15-ton Krupp), six 6in. Six 6in. (40 cal.) substituted for old Fighting tops lowered 
Takaeiiho =... case J (old Krupp) 6in. 
Austria Teggetthoff .. 7,400 Lncrease not known | Six10in. (old Krupp), six3-7in., old) Six 9-4, five Gin, Re-engined. Re-rigged 
Spain Pelayo os ae 9,950 50, perhaps more | Two 12-6, two 10-8, one 6-4,; Two 12-6, two 10-8 es before, nine’ Armoured battery added. Re-boilered (w.t.) 
twelve 4-7in. 5-5in. (new Canet) 
‘Two old Spanish ironclads re-armed for service in harbours only, \and so not given here 
Sweden Gita... . ve ae), 8,800, about Not known Two 10in., four 6in, (Svea has! One S8in., seven 6in. (all new Entire upper part altered. Turrets instead 
Thule Ss Views temporarily four 4-7 Q.F. Bofors) of battery for 6in. 
Ria crac ee instead of four old 6in. B.L.) 
” GOO Mec acy os) dec 3,400 About 12 Two 10in., four 4-7in. Two extra 4-7 added Alterations in battery 
” (Some Swedish and Norw egian monitors ha ve alsobeen re-armed,| Xc.) 
Turkey Messoudiyeh ... ... .... .... Formerly 9120 Not known [Twelve 10in. (18-ton M.L.), three Two 9-2, twelve Gin, fourteen Upper. part entirely altered. Re-bvilered 
; 7in. (6-ton) 3in. (all Vickers) (w.t.). Re-engined. Hullre-shaped. Speed 
" much increased 
a Argentina Almirante Brown ... 1200 Reported great increase Eight 8in, (12-ton), six 4-5in. Ten 6in., four 4-7 (all new Canet, —- 
-s 50 calibres) 
"1 Portugal Vasco da Gama 2422 Not known Two 10-2in, (18-ton Krupp), two Four 8in., four 4-7 Complete reconstruction ; data not yet avail- 
3 6in. (old), three old 40-pounder able 
Armstrong 
Brazil | A a eee Ahout 5000 Slight increase Four Qin, (20-ton), four 54in. Four 8in. (Elswick Q.F.), four 4-7) Heavy military rig given 
(5-ton) (50 calibres) 
CONN sso Aes inns, en 5700 Considerable increase Four 9in, (20-ton), six 54in, Six 4-7 (45 cal. Elswick) substituted) Heavy military rig given 
for old 5}in. 
Greeco .. ...| Paara... ... soe) 5000 Increase about + 50 | Three 10-8, five Gin. Five 6in. Q.F. replace old 6in.,| Rig altered 
ie ee one 4in, and eight 9-pdrs. added} 
Spetsai ina eh gel | 


. it should, perhaps, be noted, in conclusion, that a warship rarely floats at the designed displacement, that estimated being frequently exceeded by as much as 10 per 
Cent. Chus, the Hood is something like 15,400 actually, and the Diadem class nearer 12,000 than 11,000; this tends to make a small addition quite an easy thing. Since 
ba Admirals and Orlandos no British ships—except, perhaps, the Drake class—have been unduly submerged by excess of displacement; but French ships—notably the 
tequin class—have suffered badly on this account. This is the reason why so many French re-constructions represent a marked decrease of weight. In the Unitéd States 
navy it is usually the practice to give the actual instead of the designed displacement. 


es To make the above list absolutely complete, mention must be made of the fact that the British County class has had the after bridge done away with, masts much 
owered, and there is talk of reducing the height of the funnels. In several Italian ships 12-pounders are to replace 8-pounder gurs. } 


In the French navy some new ships have been re-designed (Renan, &c.), and guns removed in order to give increased speed at the expense of gun fire. 
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SACK WEIGHING MACHINE 


SACK-WEIGHING MACHINE. 

A USUAL way of checking the weight of materials going into 
a brewery or a warehouse in sacks is to take, say, every third 
sack and place it separately on a weighbridge. This procedure 
has several disadvantages. For example, it takes time and 
labour to do it. Then, too, it not infrequently happens that 
attempts are made by the seller, who knows this course will 
be pursued, to make every third sack of full weight, leaving 
the others short, and so arranging matters at the mill or 
warehouse that only the heavy sacks are weighed. An 
ingenious device has recently been invented by Messrs. Wotton 
and Chayney, of Ramsgate, whereby not only can every sack 
be weighed, but time and labour are both saved. This 
apparatus is shown in three positions in the above engraving. 
It certainly has the advantage of being simple. The ordinary 
double flap-trap door is made to do duty as the platform of a 
weighing machine, the long and short lever bodies of the 
machine being so arranged round the hatchway as to permit 
of a free opening under the flaps. The levers can be made 
to operate a spring balance, as shown in the illustration, or 
else an ordinary steelyard. In the onecase a movable sliding 
indicator is attached to the periphery of the dial face, so as 
to show the weight which the pointer should show. In the 
other, of course, the proper weight is put on the steelyard, 
_ the operator observes whether the lever is up, central, or 

own. 

The method of procedure is well shown in the illustrations. 
The sack is hauled up through the double flaps of the hatch 
in the ordinary way. When the flaps have fallen back into 
place, the sack is lowered on to them, and the weight indicated 
on the dial. It will be seen, therefore, that there are not two 
handlings of any one sack, and all the time lost is that involved 
in lowering the sack on tothe platform or trap door. Moreover, 
every sack can be weighed, which, under ordinary circum- 
stances, is prohibited by the cost of the labour and the loss of 
time. 

A lever will be noticed to the left of the pillar carrying the 
dial. This is for disconnecting the latter when it is not 
desired to weigh the sacks passed through the trap door, and 
so to save the machine from unnecessary wear and tear. The 
whole idea is so simple and so easily understood from the 
engravings that no further description is necessary. 








THE JUNIOR INSTITUTION OF ENGINEERS.—At the meeting of 
this Institution held at the Westminster Palace Hotel, on March 6th, 
the Chairman, Mr. Kenneth Gray, presiding, the paper read was: 
—‘‘ Practical Notes on the Use and Maintenance of Electric Motors 
for Factory Work,” by Mr. W. T. George, member, electrical 
engineer at the Mazawattee Tea Company’s Works. There was 
an unusually large attendance. A description of alternate— 
polyphase—and continuous-current motors was first given, and by 
means of diagrams, various features in their construction and 
operation were illustrated. Continuous-current motors, having 
regard to their more general use, were dealt with at length, and 
the plan adopted by large manufacturing companies for generating 
and distributing their own power, when extending or putting down 
new plants, was discussed. The effects of starting large motors 
on lighting circuits, and the necessity of proportioning the fuses 
accurately in order to protect the various circuits, were then con- 
sidered. Shunt series and compound motors were discussed, and 
reference was made to the respective class of work suited to each 
kind of motor. The various parts of a motor likely to require 
special attention were enumerated, and the author, in pointing out 
the necessity for regular and systematic testing for leakage, 
demonstrated with the ohmmeter and generator, and showed the 
lamp test. The advantages of electric driving over other methods 
were indicated, und the utility of keeping a record of all break- 
downs, &c., as they occurred was dwelt upon. 
the general management of motors concluded the paper, which 
was followed by a discussion, in which Messrs. G. C. Allingham, W. 
V. Treeby, Hal Williams, A. W. Marshall, W. Anderson, M. 
Matthews, H. W. Allingham, G. Bullock, G. Gentry, and L. H. 
Rugg took part. A vote of thanks having been accorded the 
author for his paper, the proceedings closed with the announce- 
ment of a visit on March 23rd to the works of Shannon, Limited, 
and of the ensuing meeting on April 3rd, when a paper on ‘‘Greasy 
Condensation Water as Boiler Feed ” would he read by Mr. W, 
Paterson, member, of London and Glasgow. 





Observations on | 


| prints of pumping stations, &c. 


CATALOGUES. 


REID AND GRayY, Otago, Dunedin, New Zealand.—Catalogue of 
implements and machinery. 

E. C. anpD J. Keay, Limited, Corporation-street, Birmingham. 
—List No. 105, bungalow and cottage list. 

ROSSENDALE BELTING CompPaNy, Limited, 10, West Mosley- 
street, Manchester.—Price list of the Rossendale beltings, 

C. W. Hunt Company, West New Brighton, Staten Island, 
N.Y.—Catalogue 0225 on electric hoists for Manila or wire rope. 

W. Dew anp Son, Carnarvon.—Catalogue of a sale of the 
valuable quarry, marine, boiler-making, and foundry plant and 
machinery, to be sold by auction at the Union Engineering Works, 
Carnarvon, on March 17th, 18th, and 19th. 

R. HORNsBY AND Sons, Limited, Grantham.—Tbis is a neat 
booklet devoted to the Hornsby “upright” water-tube boiler, 
sectional views of which are given. The book also contains the 
report of a trial of one of these boilers carried out by Professor 
W. Robinson in November last. 

SIMPLEX STEEL ConpuiT Company, Limited, Mansion House- 
chambers, London. — Catalogue of the Simplex steel conduit 
system for electric light and power. The book is commendably 
“pe and of a size suitable for the pocket. At the end of the 
200k are given some useful notes on wiring. 

NICHOLSON FILE Company, Providence, R.I., U.S.A., and 
Leeds, England.—Booklet entitled ‘‘ Facts about Re-cut Files.” 
It is explained in a foreword that while the little book is not 
intended as an advertisement, ‘‘it is a vindication of the firm’s 
policy in making files of a lighter weight during the last forty 
yeirs than some of their friends in Sheffield and abroad.” 








GLASGOW UNIVERSITY ENGINEERING Society. — The annual 
business meeting of this Society was held on Thursday, the 5th 
inst., when a most satisfactory report was submitted by Mr. D. J. 
Kerr, the hon. treasurer. The membership now exceeds 300, 
including about fifty life members. Mr. Biggart was unanimously 
elected hon. presidentfor theensuing year. Amongst theother office- 
bearers will be Dr. Henderson, president, and Messrs. Bamford 
and Douglas vice-presidents ; whilst Messrs. Bernard P. Haigh and 
Hans A. Reincke will act as joint hon. secretaries. The position 
of hon. treasurer will again be occupied by Mr. Duncan J. Kerr, 
whilst Mr. Thomas Muirhead will fulfil the duties of minutes’ 
secretary. The object of the Society is to promote an interest on 
the part of the students in the more practical side of their pro- 
fession. The programme for this session will be brought to a 
conclusion by a visit to Birmingham and surrounding districts. 


INSTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ ASSOCIA- 
TION.—The sixth general meeting of the Graduates’ Association 
took place at 7.30 p.m. on Mey evening, March 9th, at the 
Institution of Mechanical Engineers, Storey’s-gate, Westminster. 
Mr. Edward B. Ellington, Member of Council, inthe chair. Mr. W. 
Percival-Jauvain, honorary secretary to the Graduates’ Associa- 
tion, read his paper on ‘‘ Deep-well Pumping Machinery.” In the 
commencement of the paper he briefly dwelt on the non-success of 
the rotative engines that have been used, the two chief causes of | 
the non-success being, viz., that there is no distinct panse at the | 
end of the stroke, which isso essential to the efficient and economical 
working of the pump valves, and the impossiblility of running rota- 
tive engines very slowly—even though a large fly-wheel be employed 
—which can be done with the Cornish engine and the Davey engine. 
The author explained the principle of the working of the Cornish | 
engine, and gave a formula for determining the energy stored up 
in the pump-rods ; and in conjunction with the formula, stated 
that the degree of expansion of the steam depends on (1) the 
weight of the moving parts, and (2) the velocity which they attain. 
The consumption of steam by a high-class Cornish engine is about 
25 lb. to 30 lb. per indicated horse-power hour, and the duty from 
60 to 70 million foot-pounds. The Davey high-duty engine, which 
was erected at the Hooton Pumping Station of the West Cheshire 
Waterworks in 1901, wasalso described. The author also gave some | 
figures relating to a vertical compound Cornish engine by Mr. 
Henry Davey, for a mine in New Zealand, and said it will be the | 
largest engine of its type. The paper was illustrated with seven | 
wall diagrams, and numerous mounted photographs and blue- | 

Sir Frederick Bramwell, vice- 
president, kindly sent a model of a single-bore, double-acting, deep- | 
well pump. The discussion was carried on by the chairman ; Mr. | 
Edgar Worthington, secretary ; and by Messrs. F. W. Howe, J.S, | 
Warner, H. M. Warner, M. G. Duncan, C. R. Allering, graduates ; | 
and Messrs, H. P. Philpot and R. E. Morris, associate members ; 
and the author. After a hearty vote of thanks to the chairman, 
the meeting terminated at 9.44 p.m. 
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COAL, AND GENERAL TRADES 
WOLVERHAMPTON, AND 


THE IRON, 
OF BIRMINGHAM, 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ENGINEERS and ironfounders are proving good custowers for 

material, and the considerable amount of work which they have in 

hand is causing them to enter the market for supp'ies pretty freely, 
notwithstanding that prices are just now hardly to their liking, 

more especially in pig iron. This state of affairs was observable a 

‘Change in Birmingham on Thursday, when both foundry and 

forge pigs occupied a firm position. Sellers declared that they 

could not afford to quote lower considering the price of coke 
and other expenses ; and since there is rather a scarcity of pig 
iron they did not have much difficulty in obtaining the figures 
asked. Part-mine Staffordshire pigs were quoted 50s. to 51s, and 
52s., though the last-named figure was not always obtained ; cinder 
forge was 49s., all-mine ordinary 57s. 6d. to 67s. 6d. or 68s., and 
superior sorts 80s. to 85s. Cold-blast does not vary much, 9%s. to 
100s, being about the present range of values, although for the best 
brands for chilled roll casting and a few other purposes, a little 
more than the level £5 is asked. Some of the agents of outside 
brands of iron reported themselves this afternoon as doing very 
well. Sellers seem to consider 48s. to 50s. a very moderate figure 
for Northamptons, and the same may be said of Derbyshires at Hs. 
to 51s., rather better terms than these being frequently obtained 

for both descriptions; whilst Lincolnshires are quoted 54s, 74. 

delivered at South Staffordshire stations, with a good demand, 

In the manufactured iron trade the firmer tone of galvanised 
sheets is continued owing to the dearness of spelter, the quotation 
now being £11 10s. to £11 15s. for 24 gauge in bundles f.o.b. Liver 
pool. Black sheets are following suit to some extent, the 
minimum for doubles being about £7 12s. 6d. Ordinary unmarked 
bars are £6 5s. to £6 10s., and the members of the newly-formed 
association of makers of small sizes are finding customers more dis- 
posed to meet their views than they had expected. Hoops are 
£7 5s. to £7 10s., and gas strip is £6 15s. to £6 17s. 6d. 

Steelmakers are busy, most of them having as much work on the 
books as they can turn out, especially in large constructive 
sections, such as those used in bridge work; indeed, I hear of 
some record blows at blast furnaces which produce a class of iron 
particularly suited for steel production. A great deal of railway 
and other work which the steelmakers have in hand render them 
well placed, and the following quotations may be considered as 
rather understating the position :—Bessemer billets, £4 12s. 6d. to 
£4 17s. 6d.; Siemens, £4 15s, to £5; mild steel bars, £6 10s. to 
£7 ; plates, £6 5s. to £6 15s. ; girders, £6 to £6 5s.; and angles, 
£5 lds. to £6 5s, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 

Manchester.—A firm tone is being maintained generally by makers 
and manufacturers in their quotations both for iron and steel. 
Business, however, remains only moderate, buyersjapparently having 
very little confidence in present prices, and it is exceptional where 
they are disposed to place out orders beyond covering immediate 
requirements. Merchants who are holders of pig iron bought 
before the rise are in some cases evidently anxious to realise a 
profit while there is a chance, and are quoting for orders at 
under current rates. This, however, at present at least does not 


| affect the quotations of makers, as they are mostly tolerably well 


sold. Hematites also, although strongly held by makers at recently 
advanced quotations, are obtainable in the open market at under 
quoted rates. In finished iron and steel some improvement Is 


| reported, but it does not represent any greatly increased weight 


of actual business generally nor any material advance in prices, 
the most that can be said being that they are showing more firmness 
at the quoted list rates, 

At Tuesday’s Manchester Change meeting buying for the most 
part was restricted to comparatively small quantities, and in the 
open market pig iron prices were irregular for parcels offering 
through second hands. Makers hold firmly to about the rates 
quoted last week, but business is becoming more difficult to put 
through at maximum prices, and the general feeling is one of 
uncertainty as to the immediate outlook. For No, 3 foundry 
Lancashire pig iron ‘makers’ quotations remain at about 58s. 6d., 
less 2}, delivered Manchester. This figure, however, is not being 
at all readily got, and, in fact, comparatively little new business 
has been put through on this basis. Much the same applies to 
Yo. 3 foundry Lincolnshire, the basis price for which, as reported 
last week, has been advanced to 53s. 6d. net delivered Manchester. 
Representatives of makers report that where they have to compete 
with open market quotations they have been practically booking 
little or no new business at the advanced rates, as merchants are 
sellers at 6d. to 9d. per ton below the present official list. For 
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Derbyshire iron quotations vary according to brand, but average 

vrices may be given at from about 56s. up to 57s. and 57s, 6d. net 

Melivered Manchester. In forge qualities there is very little buying 

ing on at the advanced rates beyond small orders to cover 
immediate wants. DeliveredjWarrington, quotations remain about 

538, 6d., less 24 Lancashire, 52s, 2d. net Lincolashire, and about 

Sls. 6d. to 52s. net Derbyshire. d Sf gh 

Middlesbrough iron perhaps occupies the strongest position in 
the market, and the best known brands are difficult to get for 
prompt delivery. Delivered by rail Manchester the average 

notations are about 59s, 4d, to 59s. 10d. net for No. 3 foundry, 
and only occasional odd lots offering through second hands could 
be bought at under these figures, although possibly sellers for 
delivery over the next six months or 80 might be found who 
would quote lower prices, Scotch iron is firm at about the quota- 
tions given last week, Eglinton being quoted 60s, 3d., 60s, 6d., 
and 60s. 9d.; Gle arnock, 63s. to 633. 6d.; and Gartsherrie, 
63s, 6d. to 64s. net, delivered Manchester docks. 

Only an indifferent sort of business continues, the general 
report in the finished iron trade and the principal forges, outside 
structural work, are short of orders to keep them anything like 
fully going. There is, however, an improvement in some direc- 
tions, and merchants are doing an increased business, Prices, 
however, do not follow the upward movement in raw material, 
£6 10s, remaining the Associated basis price for Lancashire bars, 
and £6 10s. to £6 lds. quoted for North Staffordshire bars delivered 
in the Manchester district. Sheets vary, quotations ranging from 
about £5 to £8 5s. delivered here. In hoops, a fair business is 

ing through, with the Association prices remaining at £7 2s. 6d. 
random, to £7 7s. 6d. — cut lengths, delivered in the Man- 
chester district, and 2s, 6d. less for shipment. 

In the steel trade a moderate sort of business, mostly in 
small quantities, continues. Hematites are in fair demand, 
with makers’ quotations remaining nominally at about 693. 6d. 
to 70s, net for No. 3 foundry, delivered Manchester, but 
orders could be placed in the open market at under these figures. 
For local-made hematites the quoted list basis rates remain about 
£41bs, Steel bars average about £6 7s, 6d., with quotations as low 
as £6 5s., in some cases up to £6 10s. for special qualities. 
Angles are quoted about £5 17s. 6d., and common steel plates 
£6 2s, 6d. delivered here. 

With regard to steel boiler plates, there is still some feeling of 
dissatisfaction on the part of the Lancashire boilermakers. 
Although their grievance with regard to the differential basis of 
prices es been practically removed in other districts, it still 
remains, so far as Scotland is concerned, the Scottish makers 
declining to be bound by the basis rates ruling for boiler plate 
specifications delivered in Lancashire. The quotations for delivery 
in this district remain at £7 2s. 6d. as the Association basis, with 
outside makers quoting £6 17s. 6d. for Lancashire boiler-plate 
specifications, 

In the metal market, following the continued strong upward 
move in raw material, there has been a further advance of 4d. 
per Ib, on all descriptions of manufactured metal goods delivered 
in this district. Quotations are now as under :—Solid-drawn brass 
boiler tubes, 7#d.; solid-drawn brass surface condenser tubes, 9d.: 
solid-drawn copper tubes, 9}d.; brazed copper gas and steam 
tubes, 94d.; brazed brass tubes, 9d.; common brass, 7}d. common 
brass wire, 74d.; ccmmon wire, 9d, per lb., delivered equal to 
Manchester. This represents an advance of 1jd. per lb. since the 
commencement of the year, This very considerable upward move 
in prices continues only to check buying, as it is looked upon as 
due mainly to speculative operations, and consumers simply cover 
their reyuirements in the smallest quantities just as they are com- 
velled. 

’ In many branches of the engineering trades a more cheerful tone 
is noticeable, and that new work would seem to be coming forward 

rather more freely than of late. Engine builders, machine tool 
makers, and boilermakers are getting better off for orders. 

Electrical engineers are generally busy, and locomotive railway 

wagon and carriage builders are well off for work for some time 
ahead, 

The monthly report just issued by the Amalgamated Society 
of Engineers states that the number of members on the 
books at the commencement of March was 93,693, and that 
there were on unemployed donation 3871, on sick benefit 2448, and 
superannuation 4287, which showed a decided improvement upon 
the returns of the previous month, which respectively were 93,155 
membership, 4155 on donation, 2725 sick benefit, and 4275 super- 
annuation. The general secretary, Mr. Barnes, adds that it 
was satisfactory to note the encouraging figures, especially as to 
increased membership, whilst the reduction in the unemployed 
list was also a matter for congratulation, and indicated that trade 
was not so bad as from some quarters they had been led to believe 
was the case. There had been wage reduction movements on hand 
for some time with respect to which local conferences had been held, 
but as local discussion had failed, the whole matter had been 
remitted to the central conference, which would be held during 
the current month. 

The committee recently appointed at a representative meeting of 
lancashire boilermakers to consider and, if possible, formulate a 
system of standardisation for some of the details connected with 
boiler construction have prepared a series of suggestions which were 
laid before a meeting of Lancashire boilermakers held in Man- 
chester on Tuesday. As soon as an agreement has been come to 
amongst the leading boilermaking firms as to the basis that may 
be adopted for standardising boiler construction details, the pro- 
posed scheme will probably be laid tefore the boiler insurance 
companies for their consideration and approval, so that the matter 
can rs be laid before the trade with some sort of authoritative 
sanction. 

At a meeting of the Manchester Geological Society held on Tues- 
day, when the name of the association was changed to that of the 
Manchester Geological and Mining Society, an interesting paper on 
“U nderground Water Supplies ” was read by Mr. William Pixton, 
in which he urged that in the future all the supplying watersheds 
of the country should be under the control of a Government 
deyartment. “After some discussion, the further consideration of 
the matter was adjourned to a future meeting. 

_The possible outcome of the Miners’ Conference, which has been 
sitting in London to decide upon a course of action with regard to 
the South Wales wages settlement, has necessarily been a matter 
of considerable concern to coal trade representatives in this dis- 
trict. There does not, however, appear to be any great anxiety 
as to the result, and very little apprebension of a general strike, 
particularly as after protracted discussion the miners’ conference 
was unable to come to a decision, and the unusual course was 
adopted of adjourning further discussion of the matter for 
three days, _ Certainly there has been no special cagerness to buy 
extra quantities cf coal in anticipation of the contingency of a 
general strike, the general opinion being that the Miners’ Federa- 
tion is not in a position, and would scarcely care to force matters 
to such an extreme, 

The coal trade outlook shows no improvement, and three to four 
days per week is becoming more the general average time pits are 
running. The chief difficulty is, of course, with house-fire qualities, 
for which there has, eo far, been no real winter demand, nor does 
— now seem likely to be. For ironmaking, steam, and manu- 
acturing purposes there is about an ordinary inquiry, with the 

emand for engine fuel perhaps rather in excess than otherwise of 
the present restricted production of slack. Except where surplus 
output of round coal is being cleared for sale at special quotations, 
apie takiog them all through, are being steadily maintained at 
ate rates, 

In the lower qualities of round coal used for steam and forge 
oda: prices on inland sales undergo no really quotable 
change, The position is perhaps not altogether strong, mainly 
thes to the large quantity of common house coal that has been 

rown on the market by the mildness of the season, and which 
may possibly have some effect upon prices later on. For the 


resent, however, beyond occasional cheap special lots, prices are 
or the most part being held to with firmness at about 8s, 3d. to 
8s, 9d. for ordinary qualities of steam and forge coal at the pit 


mouth. All descrjptions of slack meet with a ready sale, the 
demand .being more than sufficient to take away the present 
restricted, uetion. Prices are strong at recent full quotations, 


but any actual advance on these is not being got, best slack 
averaging 6s. 6d. to 7s.; medium, 5s. 3d. to 5s. 9d.; and common, 
4s, 3d, to 4s. 9d. at the pit. Reports as to the shipping trade, 
both at the ports on the Woe and the Manchester Ship Canal, 
continue very unsatisfactory. There are large quantities lying 
under load, for which sellers are prepared to cut prices extremely 
low to effect clearances. Unscreened coal is being offered as low 
as 8s. 6d. to 8s, 9d., and ordinary screened coal for steam purposes 
at from 9s, 6d. to 10s, per ton at the ports, 

Barrow.—The hematite market remains firm, and there is much 
buoyancy observable. A good business is being done, and there 
are indications of still greater activity. Orders are largely held, 
and there is a great disposition on the part of large users to 
place orders for long forward delivery. Makers are very firm in 
prices, and still quote 6ls. for mixed Bessemer numbers net 
f.o.b, Warrant iron is firm at 60s. 9d, net cash sellers, buyers 3d. 
less. Stocks are steady, there being a decrease of 60 tons on the 
week, There is now on hand 21,648 tons, and makers hold prac- 
tically no stocks at all. There are 36 furnaces in blast, compared 
with 34 in the corresponding week of last year. 

Iron ore is in very full demand, and good average sorts are 
at 12s. 6d. per ton net at mines, while Spanish oresare at 16s. net at 
West Coast ports. A Greek steamer arrived at Barrow this week 
with a cargo of nearly 7000 tons of Spanish ore, consigned to the 
Barrow Steel Company. Thisis the largest cargo ever imported into 
Barrow. All the smelters on the West Coast use large quantities 
of Spanish and other ores, 

There is considerable activity in the steel trade, and business 
is likely to remain brisk throughout the whole of the year. 
Only one department is quiet, and that is the plate mills; but 
there are indications of improvement here, and, to begin with, 
sere are advancing, although the plate mills are only working 
nalf-time. There is a good trade doing in rails, hoops, tin bars, 
bars, &c., and orders have been largely placed. Prices remain 
steady, although there are prospects of an increase, because com- 
petition from the Continent is not so keen as it has been ; indeed, 
there are prospects of the Continent requiring deliveries from this 
country. 

There is nothing new to report in the shipbuilding trade. No 
new orders have been booked lately, although prospects of new 
business are better than they have been, as well on warship as on 
general commercial tonnage account. The new Cunarders have 
not yet been placed, and probably will not be placed until Parlia- 
ment actually sanctions the proposed subsidies. 

The Corporation uf Barrow are proceeding to let the contracts 
for the construction of the pips in connection with the new water 
supply. This will require sixteen miles of iron pipes of 22in. 
internal diameter. 

During the past week the shipments of iron from West Coast 
ports represent 8847 tons of iron and 7323 tons of steel, as com- 
pared with 6186 tons of iron and 6983 tons of steel, an increase in 
iron of 2261 tons, and in steel an increase of 340 tons. The ship- 
ments of iron this year stand at 66,634 tons and steel 89.075 tons, 
as compared with 78,615 tons of iron and 87,216 tons of steel, a 
decline in iron of 11,981 tons and in steel an increase of 1859 tons. 

The coa] and coke trades are much firmer, and although prices 
have not advanced there are indications they will do so later on in 
the year. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THE South Yorkshire coal trade continues fairly satisfactory, 
though the market is not so animated as it was a month ago, more 
especially as regards house coal. The mild weather has caused the 
supply to be more than equal to the demand, and at several 
collieries where shorter hours are being worked, there is still pro- 
duced more fuel than the markets absorb, and consequently a good 
deal is going to stock. This feature was noticeable during the end 
of February, and it has been accentuated during the first two 
weeks of March. The prices, however, remain fairly steady, and 
although a reduction of 6d. per ton is reported on large orders, it is 
by no means general throughout the trade. In steam coal very 
good business continues to be done in the home market. This is 
regarded asa hopeful sign. Values remain as before, the contract 
price, 9s. per ton, being the minimum for supplies in the open 
market, for which, as a rule, buyers have to pay 6d. per ton more. 
Large works are now ordering rather more freely, while the rail- 
way companies take full contract deliveries. The steady condi- 
tion of the coke trade already reported is well maintained. Heavy 
tonnages are being sent to the various smelting districts of the 
north Midlands. 

The official returns of coal taken from Yorkshire and neighbour- 
ing collieries to Hull still exhibit brisk business. During February 
the weight amounted to 261,728 tons, against 233,648 tons for the 
corresponding month of last year, making a total for the two com- 
pleted months of the year 515,232 tons, and 454,624 tons respec 
tively. Denaby and Cadeby Main, of course, are no longer first 
on the list, owing to the prolonged strike, but these collieries now 
are beginning gradually to contribute more ; still, the weight sent 
last month was only 3184 tons, as compared with 27,896 tons for 
the corresponding month of last year. The total amount for the 
two months were 5080 tons and 58,104 tons respectively. The 
weight of coal exported from Hull Jast month was 104,861 tons, as 
compared with 67,653 tons of February, 1902, the weights for the 
two completed months being 236,776 tons and 145,274 tons 
respectively. The largest customer last month was the United 
States, with 39,626 tons, compared with nil for the correspondirg 
month of 1902. It is noteworthy that during the two months of 
this year the United States have taken no less a weight than 
94,480 tons. The exceptional character of the business can be 
seen in the fact that for the two opening months of 1902 the total 
weight sent from Hull to the United States was merely 20 tons. 
Germany has been the next largest with 14,241 tons, against 7244 
tons; Sweden coming third with 9543 tons, against 15,184 tons ; 
and South America fourth with 9339 tons, against 13,956 tons. 

There is not much to report in the iron and steel trades, 
Business in iron is somewhat uncertain, the briskness one week 
being succeeded by the languor another, thus preventing anything 
like demand being obtained. We find that in several quarters, 
although no uncertainty is expressed as to the future, another 
‘spurt ” is expected shortly. ‘The unfortunate thing is that these 
are ‘“‘spurts,” instead of an even flow, with sure evidence of 
increasing volume. The week closes, however, with iron prices a 
little firmer. West Coast hematites are firm at 68s. 6d. to 69s. 6d. a 
ton; East Coast at 63s, to 64s.; Lincolnshire No. 3, 50s.6d. In 
the steel trade the chief business at present is in the fast-cutting 
‘special ” steels which, though originated by the Americans, are 
now a great feature in the Sheffield steel trade. The iron market 
is reported to be rather firmer than it was, and a rise on certain 
classes of hematite is pretty confidently looked for. The new 
Admiralty programme is expected to yield good results in the 
armour and allied departments of Sheffield work. 

The expected revival of the demand for railway material by the 
home companies appears tobe at hand. Makers of wheels, tires, 
axles, buffers, springs, and similar specialities report that orders 
are being placed more freely on account of British railways than 
has been the case for a considerable time. There is every 
anticipation that business of this kind will be considerably 
augmented before long. Inquiries are also being received with 
respect to the equipment of the new lines which have been pro- 
jected in the South African territories, both those recently 





acquired and the others adjoining them. The railway material 


trade is likely to be further benefited by the developments now 
proceeding in Egypt and the Soudan, from which much good work 
is confidently looked for ; the improvement of business in Canada 
is also leading to inquiriesin that quarter. The railway material 
trade is likely tobe very busy before long, and manufacturers are 
making ready for it. The principal inquiries at present are on 
account of work for locomotives which have been largely ordered 
in other towns, and the makers place a good deal of the equip- 
ment with Sheffield manufacturers. 

In hardwares the business done last month is also slightly better 
—the value being £116,132, as compared with £114,914 of February, 
1902. Here, again, the principal market is British South Africa, 
which has advanced from £13,/60 in February, 1902, to £21,755 
last month. Trade with the Briti-h East Indies have-also risen 
from £15,842 to £17,085. The United States and Canada have, 
however, dropped to one-half the business done a year ago. 








NORTH OF ENGLAND. 
(From our own Oorrespondent.) 

Tuts week's trade in this centre contrasts very favourably with 
that of last week. That an improvement is being experienced can 
hardly be questioned, and the tone has become more sanguine, 
indeed some of the leading manufacturers entertain the opinion 
that the worst of the depression has been passed through, ard 
with the spring season at hand there is some reason to believe in 
continued improvement. The most important feature is the 
apparent revival in the shipbuilding industry. It is to the slack- 
ness which affected that industry that the dull times in this 
district have been chiefly due, and the North-East of England tas 
suffered much more keenly than any other district. The chauge 
for the better is thus more than usually appreciated, but it is 
difficult to see why it should have sprung up; freights are no better, 
and very few of the steamers now at work can be run ata profit, 
while the number of vessels laid up has not appreciably decreased. 
But the fact remains that the shipbuilders have lately booked good 
orders, and what the owners intend to do with them when the 
steamers are built does not concern the builders. 

No doubt the advance in the prices of plates and other iron and 
steel used by shipbuilders has tended to bring shipowners into the 
market, for there seems to be little chance of their securing vesseis 
on more advantageous terms than the present, so that the utility 
of waiting is not very apparent. As it is not any improvement 
in freights that has led to the increased distribution of orders 
for new vessels, the latter must be attributed to the advance in 
the cost. Pig iron has gone up substantially, and this hes 
compelled the platemakers to advance their prices, which circum- 
stance has led to some increase in the quotations of sbip5uilders. 

Amongst the orders given out for new steamers within the last 
two or three weeks, Messrs. Richardson, Duck and Co., at 
Thornaby, bave secured the contracts for four steamers. Messrs. 
Craig, Taylor and Co., also at Thornaby, have booked an order 
for a 4000-ton steamer, and Messrs. Ropner and Sons, at Stockton, 
have also secured an order for a large cargo steamer. Messrs. 
William Gray and Co., Limited, at West Hartlepool, on Monday 
re-opened their new yard; they have got contracts for four 
steamers, two of 5000 tons d.w. each, one for a 3500-ton steamer, 
and one other. Irvine’s Dry Dock and Shipbuilding Company, at 
West Hartlepool, have this week laid down the keel of another 
steamer. Messrs. C.S. Swan and Hunter, Wallsend-on-Tyne, have 
booked an order for a 4500-ton steamer. It may fairly be said that 
the outlook in the shipbuilding trade is decidedly less gloomy than 
it was. 

The pig iron market is naturally more sanguine, and is decidedly 
stiffer in regard to prices. The London houses who worked up 
the prices of Cleveland warrants during the second half of 
February, and let them down somewhat last week in their 
endeavours to unload, have ceased to press them for sale this 
week, and the rates have moved upwards again. The quotation 
for No. 3 Cleveland G.M.B. pig iron has not been below 5ls. per 
ton this week ; in fact, that has been the figure at which business 
has been done all the week, and none has been forthcoming at less, 
This quality is becoming somewhat scarce for early delivery, and 
peop'e who have to ship iron experience difficulty at times in 
getting delivery of what is due tothem. No. 4 foundry is almost 
unprocurable ; indeed there is quite a famine in it, owing to the 
extraordinary demand of late from Scotland. 

With respect to the lower quantities of Cleveland pig iron the 
situation is in direct contrast to that which is reported in connec- 
tion with foundry qualities. Too much forge is being made, and 
producers have had to reduce their quotations 6d. per ton this 
week, so that grey forge can now be got at 47s. 6d., mottled at 
47s., and white at 46s. 6d. per ton; prices relatively a good deal 
cheaper than those for foundry qualities. With No. 3 at 51s. per 
ton, grey forge should be realising 503., whereas it is 2s. 6d. per ton 
below that. 

More favourable reports are given by the producers of hematite 

pig iron, as the plate and angle makers have bought rather freely, 
and prospects are decidedly more satisfactory. 
The exports of pig iron from the Cleveland district this month 
are very satisfactory. Last Friday the quantity was not less than 
11,141 tons, and on Wednesday this week 8618 tons, the total for 
the month up to 11th being 49,681 tons, as compared with 35,643 
tons last month, and 33,447 tons in March, 1902, to like date. 

The stock of Cleveland pig iron in Connal’s public warrant stores 

on 11th was 130,905 tons, an increase of 52 tons this month. The 
stock of hematite pig iron in the same stores has stood at 1300 tons 
for several months. 
The finished iron and steel trades show marked improvement, 
chiefly because of the revival in shipbuilding, and all the advances 
in prices that were made last week have beenfirmly maintained and 
realised. In addition to this, the producers of galvanised sheets ia 
this district have this week put up their quotations 5s. per ton, a 
brisk demand having sprung up. The plate makers have booked 
good orders since they first raised their prices a fortnight ago, 
and it is calculated that over that period they have booked orders 
for about 50,000 tons, shipbuilders having bought keenly. Pro- 
bably some of the works that have stopped making plates, because 
of the impossibility of realising a profit at the business, may find 
it advisable soon to restart their plate mills, The official price 
of steel ship plates is £5 15s., and of iron ship plates £6 10s., both 
less 24 per cent. f.o.t. Steel ship angles are at £5 7s. 6d., and 
iron ship angles at £6 5s., less 24 per cent. f.o.t. Common iron 
bars are steady at £6 7s. 6d., less 24 per cent.; galvanised cor- 
rugated sheets, 24 gauge, are at £11 ds. in iron, and £11 10s, in 
steel. Heavy steel rails are at £5 10s. net at works. 

The engineering industry is unsatisfactory so far as the marine 
branch of it is concerned, but the general engineering trade is 
fairly satisfactory, some of the firms, indeed, keeping their works 
in as full swing as at the best of times. The wages question is 
still unsettled. The local executives of the North-east Coast 
Engineering Employers’ Federation and the Amalgamated Socicty 
of Engineers have failed to arrive at an arrangement, ard 
the matter has been placed in the hands of the general 
executives, who will hold a meeting in London this week. The 
employers modified their original demand for a reduction of 2s. 
from the standard wage of 36s. per week to ls. The time fixed 
for the commencement of the reduction was February 2nd, but in 
view of the negotiations it has not yet been enforced, and the 
men are receiving the old rate of wages. The kindred trades, 
other than members of the Amalgamated Society of Engineers, 
on the North-East Coast, are working under the modified reduction 
of 1s. on the standard wages. 

The joiners’ strike at the shipyards on Tyneside and Teesside 
has lasted for over eighteen weeks, and seems as far off settle- 
ment as ever. 

Messrs. Worth, Mackenzie and Co., Limited, Phoenix Engice 





Works, Stockton, have secured an order for the largest pumping 





































































































































278 


THE ENGINEER 


Marca 13, 1908 








engine which has yet been constructed by any firm on the North- 
East Coast. It is for the Hartlepool Waterworks. 

Messrs. Richardsons, Westgarth and Co., Limited, Middles- 
brough, have completed the construction of the first of the Cockerill 
type of blowing engines to work with blast furnace gas that has 
ever been built in this country, and it has, during the present 
week, been inspected by a good many of the engineers in this 
district. It is similar in almost all respects to the blowing 
engine that was put down at the Ormesby Ironworks, Middles- 
brough, which was constructed in Belgium, and has already been 
described, Mr. Cecil Cochrane having read a paper on it at a meet- 
ing of the Cleveland Institution of Engineers. The new engine is 
a fine piece of workmanship. Its total length is 55ft. and width 
21ft. 9in., and it weighs 160 tons. The gas cylinder is 5lin. in 
diameter, the blowing cylinder 67in., and the stroke is 55in. 
The fly-wheel is 16ft. 6in. diameter, and weighs 33 tons. In 
norma! working order the engine will run at 80 revolutions per 
minute, and will blow up to 17 lb. pressure of blast. It is of 
the single-cylinder Simplex type, and is direct-coupled to a 
double-acting blowing cylinder. 

The coal trade is somewhat steadier this week than it has been 
for the previous fortnight, and some very fair orders have been 
placed or are being offered. The threatened labour difficulty in 
South Wales has brought in more buyers for North-country coal, 
gas as wellas steam. But the American demand has dropped off, 
and buyers over there are not even making inquiries. The 
probable early opening of the Baltic is expected to improve 
matters for the coalowners. The Lambton Collieries, Limited, 
have secured the order for 10,000 tons of Lambton Wallsend 
steam coal for the Norwegian State Railways, and the Danish 
State Railways have ordered 28,000 tons of Northumberland 
steam coal for the Marine Department. The price of best steam 
coal is now 10s, 3d. per ton f.o.b., and best gas coals 9s. 3d. f.o.b. 
Foundry coke is firm at 17s. per ton f.o.b., and medium 16s. 3d. 
per ton for delivery at Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

_ THE position of the iron trade is in some respects stronger, but 
in others rather less satisfactory. The buying of warrants which came 
from London two weeks ago sent up the prices of raw iron very 
decidedly. Warrants rose in the course of a fortnight from 3s. to 
4s. per ton. There has, of course, been a considerable reaction, 
but the market still feels the effect of these purchases, and a good 
deal of curiosity has been manifested concerning the reason for 
them. There seems to be nothing in the actual state of trade to 
justify the purchases in question. They are attributed by some to 
American operators, anxious to send up the prices of Scotch iron 
to such an extent as to prevent shipments from this side to the 
States. It has also been hinted that the movement may have been 
due to someone in London getting early notice of the resolution of 
the Admiralty to build new war vessels. These various conjectures 
only go to show that in the position of the trade itself there is no 
sufficient reason for higher prices. 

Business has been done in Cleveland warrants at 51s. cash and 
51s. 24d. one month. There is little doing in Scotch warrants, 
which are quoted 56s. cash. Cumberland hematite warrants are 
quoted 60s. 6d. to 60s. 9d. cash and 60s. 9d. to 61s. one month. 

There has been rather more doing in Scotch hematite pigs, 
which are quoted by merchants 61s, 6d. for delivery at the West 
of Scotland steelworks, 

Since last report two furnaces have been taken off ordinary iron 
at Ardeer Ironworks. There are now 43 furnaces making hematite, 
36 ordinary and 5 basic iron, the total of 84 thus in operation in 
Scotland comparing with 82 at this time last year. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6373 tons, compared with 5876 in the corresponding 
week of last year. There was despatched to the United States 
1128 tons, Canada 860, South America 130, India 270, Australia 
100, France 50, Italy 255, Germany 275, Russia 20, Holland 10, 
Spain and Portugal 68, China and Japan 120, other countries 105, 
the coastwise shipments being 2982 tons, compared with 4064 in 
the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 8851 tons, compared with 10,767 in the corre- 
sponding week of last year, showing a decrease of 1916 tons. 

here is, however, still an increase in these imports since the 
beginning of the year of 2683 tons. 

The stock of pig iron in Glasgow warrant stores has been reduced 
in the past week by 400 tons, and it now amounts to only about 
20,000 tons, which is 4000 tons less than at the beginning of the 
year. Itisnot thought that makers are materially increasing their 
private stocks of pig iron. 

The advance in the prices of pig iron has proved a rather serious 
matter. Makers of finished iron and steel found it was difficult for 
them without this advance to arrange for business, but the 
increased prices have compelled them to make an addition to their 
quotations of about 2s. 6d. per ton, and the prices now are less 
acceptable to their customers than before. Reports are also 
current that German competition is again becoming very keen, 
and contracts for finished iron and steel, which were expected to 
be placed with Scotch makers, it is now feared may goto Germany. 

It is stated that arrangements are still in progress with the view 
of amalgamating the principal malleable ironworks in Lanarkshire. 

There has been a rather better business in the coal trade. The 
more settled weather has admitted of greater regularity in ship- 
ments, and as a consequence the clearances at the Scottish ports 
are fully 34,000 tons more than in the preceding week. The 
demand for coal for household use at home is well maintained, and 
prices are steady. There is also a good business in the various 
classes of coal used for manufacturing purposes. The question of 
an advance of wages to the miners in Fife was lately referred to 
Sheriff Jameson, who has decided that the wages will be raised 
24 per cent. to equalise the rate of pay with that of the rest of the 
mining districts of Scotland. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

CONVERSING the other day with one of the leading ironmasters 
of Wales he touched upon the letters of THE ENGINEER Special 
Correspondent in South Africa, and considered that their publica- 
tion was attended with benefit, both as regards the Colony and the 
home country. He thought that there was a great future for 
South Africa, and that in time, with the development of its mineral 
resources, it would, he believed, rival that of the great American 
continent. The fullest information was urgently needed as to its 
mineral wealth. ‘‘Take,” said he, ‘‘itsironstone wealth. Its iron 
ore is richer than that of Bilbao. It is magnetic ore, and 
trustworthy assays would be of value. In fact we could not get 
too much enlightenment with regard to all matters of an 
industrial nature, and the service rendered by the pioneer 
efforts of THE ENGINEER was a great national one.” Refer- 
ring to America, he remarked that ‘limited knowledge on our 
part in regard to its natural wealth had retarded the energetic 
rivalry in pig iron manufacture which this country was now exer- 
cising. I remember the time when it was said, with con- 
fidence, the American iron and coal resources are too far apart, 
and the distance to the sea is such as to prevent them from 
exporting. Now we know better, and it is only their enormous 
home requirements which prevent them putting their produce on 
our markets.” 

All interest has been contred this week on the action of the 
General Federation meeting in London, and in some quarters I 
hear that action in certain industrial operations has been post- 





poned in the fear that a general strike amongst the Welsh colliers 


was likely. 

Some newspapers appear to revel in predicting trouble. For in- 
stance, it has been freely stated that the Scottish colliers were 
favourable to a strike. ‘The fact is, that the council in Scotland 
favoured the support of the Welsh claim, but decided that a ballot 
of the men was necessary before action wastaken. At the London 
meeting the importance of the subject was shown by a gathering 
ws 491,259 men. The Welsh miners represented totalled 
130,000 men, and after a long discussion, which is stated to have 
cleared the air, an adjournment took place to Friday. Since the 
meeting a further postponement to Monday is discussed, and the 
latest I hear is that it is thought the Federation, while wishing to 
have had all members agree in ending settlements this year, will 
concede to Wales procedure of action in the wage question. 

There has not been much ae in shipping affairs since 
my last, and the story of wrecks and delayed tonnage promises to 
make the winter and early spring seasonable. Swansea again had 
a bad week, shipping about 40,000 tons, and patent fuel was again 
depressed, only a little over 2000 tons. Newport fared better, 
despatching 83,000 tons coal. Cardiff continued much on the same 
line of moderate shipment which has distinguished business of late, 
the bulk of trade being cargoes under 3000 tons. 

With regard to prices, quotations remain, yet I must repeat the 
statement made of late that sales have been effected for lower 
figures. There is a little indication of improvement shown by the 
fact that owners are quoting forward prices more firmly, and small 
steam is looking up. The latest quotation for large best is 13s, 3d., 
and small 7s. 9d. House coal has been a trifle firmer, and 
an ordinary price is 16s, Londoners complain of the difference 
between shipping price and delivery ; the ordinary delivery price 
in the Welsh district is 20s. Monmouthshire coals are inactive. In 
the Swansea district there is not much doing with anthracite, best 
malting large is offered at ]7s., and good large coal, such as the 
red vein, at 10s. 6d. Cobbles are fairly active; patent fuel is 
offered at 13s. 6d.; best steam at 13s,; coke from 17s., both subject 
to a discount of 24 cash thirty days. In the Cardiff district patent 
fuel is quoted at 14s, 6d. to l5s., including tax ; furnace coke at 
lds. to 16s. 6d. ; foundry, 17s. 6d. to 23s. 

Last week I reported several important colliery sinkings pro- 
jected. One of these, that of the taney Iron Company, is to 
be at once carried out. A large ataiecy amalgamation is also 
announced. This is between David Davis and Sons, the well-known 
Ferndale collieries, and those of Partridge, Jones and Co., the 
owners of large collieries at Llanhilleth and Pontypool, who employ 
about 3000 men. 

Good news has been received for the Welsh anthracite district. 
After a strict test by the Canadian Com ny the Welsh samples 
are decided to beat the American, and to Gs eaper. The movers 
in the anthracite syndicate are still at work. Swansea, with its 
varied industries, is generally able to score over its neighbours, for 
if its coal returns are low some other commodity is brisk. Last 
week, for example, the tin-plate shipment amounted to 112,143 
boxes, and the activity at works denoted by the make of 86,312 
boxes. Stocks are now down to 175,000 boxes. 

In steel smelting and in bar make the works are very busy 
in the Swansea Valley. Some mishaps have to be recorded. 
The chief rolling mills at the Mannesmann Tube Works were 
idle on account of breakage, and an awkward accident to 
machinery occurred at the Clydach tin-plate works, causing a 
stoppage. In pig iron a good deal is being done. One thousand 
tons from Whitehaven came to Swansea last week, and nearly 
7000 tons iron ore—a good augury of business. On ‘Change, 
Swansea, this week pig iron was stated to have fallen off a little in 
price. Prices since last week were ls. lower in Scotch, and 8d. 
Middlesbrough. Hematite is stronger. The wisdom of altering 
the date of the ironmasters’ quarterly meeting was discussed. 
Commenting upon the advancing price of block tin, it was 
remarked that there had been advance upon December last of nearly 
£20, increasing the cost by about 6d. per box. 

There is a fair demand for finished goods. Rails continue to be 
turned out in great quantities. One considerable cargo for India 
left Newport this week. Fish-plates are in demand, also steel 
sleepers—an item which Dowlais keeps well to the fore. Merchant 
bar and small goods are also sought after. Bar iron prospects are 

arded as improving, and there is an intention, I hear, to utilise 
a couple of the disused mills at Tredegar Works for the make, 
and of other varieties, possibly angles, &c. It is probable that this 
will be done by a company independent of the Tredegar Com- 
pany, from whom, it is stated, a lease has been obtained by Sheffield 
capitalists, 

Jhere is no change of any account in price list of steel rails. 

Another significant rumour is in circulation amongst iron and 
steel authorities, to the effect that an important Midland firm, 
Baylis, Jones and Co., Wolverhampton, contemplate a branch near 
Pontnewydd, Newport, Mon. 

Consignments of bars continue to arrive at Newport. Business 
is brisk with the Great Westero Railway for rails, and one large 
consignment of — iron has been sent to Glasgow. Pit- 
wood is advanced 1s. 6d., Cardiff and Newport ; price now 19s, 

Owing to a fire at the Welsh tin-plate enamelling works, 
Swansea, 300 hands have been thrown out of work temporarily. 

Some time ago it was stated publicly that the Great Western 
Railway intended acquiring a site for carriage works near Cyfarthfa. 
Now a portion of the old Plymouth Works is named. I simply 
name this as it is currently rumoured, though not yet officially 
confirmed. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


TuHIs week the accounts given of the iron and steel trade in 
Silesia and Rheinland-Westphalia have been comparatively satis- 
factory, stating an increase in demand for most articles and a 
slightly upward tendency in quotations. 

There was quite a lively business done on the Silesian pig iron 
market, forge pig being paid with M. 56 to 58 p.t. free at works. 
The rolling mills have n securing a pretty large number of 
foreign orders, and can also report the number of home contracts 
to have increased upon the week. Girders and heavy plates were 
in somewhat better request, and sheets are briskly inquired for on 
home and foreign account. 

In Rheinland- Westphalia inland quotations for most sorts of iron 
have been inclined to rise, only for mild steel prices were rather 
weak. There is a good foreign inquiry experienced in nearly all 
departments, crude iron, billets, and rails being in specially good 
request. Scrap iron is stiff, and so are billets and blooms ; 
present quotations as well as export bounty will also be quoted in 
the second quarter, though home consumers for malleable iron 
have been trying hard to get the prices reduced. The girder con- 


vention has likewise resolved to maintain the present price of po 


M.105 p.t. A fairly good inquiry comes in for girders and plates, 
and the sheet trade is well engaged. In pipes a languid business 
is done, and prices are weak. 

An abatement in demand is noticeable on the German coal 
market, which is partly due to the reserve shown by most dealers 
just now, who are only purchasing what is absolutely necessary, 
Cosames on April 1st fresh contracts at reduced prices will be 
placed. German import in pit coal for January of present year 
was 358,709 t., against 348,680 t. last year ; import in brown coal, 
which comes from Austria alone, rose from 492,330 t. in January 
last year, on 548,802 t. in January of present year; import in 
coke rose from 32,224 t., on 33,103 t. Export in coal rose from 
1,186,077 t. in January last year, on 1,643,875 t. for January of 
present year. The increase in export falls to Austria and the Low 
Countries, and to Belgium and France. The plus in the export of 
coke, which rose from 54,000 t., on 208,278 t., falls to Belgium and 
France. In artificial coal, shipments to the Low Countries were 
exactly 6000 t. higher this year than in January, 1902, 





The Austro-Hungarian iron industry continues ver or 
would be difficult, even for an optimist, to detect pre! Rowen ° 
improvement. Concerning the Austrian foreign trade for Jan ~ 
of present year, it has been officially stated that import in pig iro 
was 30,012 q., against 28,857 q. in January, 1902, Export wi 
23,192 q., against 16,019 q. in January, 1902, Import in blooms 
was 8036 q., egeinat 6761 q.; export, 15,887 q., against 13,995, 
Iron plates: Import, 2839 q., against 962 q.; export, 1324 a 
against 985 q. Iron wire: Import, 4111 q., against 1629 He 
export, 1836 q., against 1834 q. Hardware: Import 6302 te 
against 4884 q.; export, 3936 q., against 3806 q. Castings: 
Import, 1527 43 against 5302 q.; export, 635 q., against 690g. 

For coal and coke the market in Austria-Hungary continues yer 
depressed. : 7 

n spite of some pretty largé railway orders recently giye; 
the position of the ic. | iron market is still quiet, aa | socteaae 
do not show the slightest improvement, Only heavy Government 
orders could bring about a general revival in the French jron 
industry now, 

Deliveries in honse coal continue lively in France, dealers pur. 
chasing freely. 

The renewal of heavy contracts in the Nord and Pas de Calais 
depariment begins now, prices being, in some instances, 5 to 10 
per cent. higher than at this time last year. i 

Raw material and malleable iron are well inquired for on the 
Belgian iron market, while finished articles continue in moderate 
request and weak in quotations ; dealers who had bought much 
when quotations were lower still than at present, offering at very 
cheap prices. Though in animated demand, steel rails do not 
realise more than 110f. p.t. for export. Blooms are obtainable at 
95f. oe free at works. 

While the market for engine fuel remains tolerably animated 
house coal is quiet ; dealers, expecting the summer reductions ip 
price to take place shortly, only buy the most urgent reyuire. 
ments, 

Sweden’s export in pig iron in 1902 is stated to have been 
73,296 t., against 84,619 t. in 1901 ; in scrap iron, 10,117 t. against 

3 t.; raw castings, 8148 t. against 5924 t.; blooms and raw bars, 
20,380 t. against 18,195 t.; finished bars, 174,013 t. against 
142,100 t.; scraps of bars, 2563 t. against 3159 t.; billets, 5851 t, 
against 4414 t.; iron plates, 2357 t. against 1553 t.; iron tubes, 
6367 t. against 5960 t.; iron wire, 1637 t. against 932 t., and iron 
nails 3733 t. against 2992 t., total export thus being 308,492 t. last 
year, against 227,891 t. in 1901. Export in iron ore was 
1,719,293 t., against 1,761,009 t., and the value of machines and 
tools exported in 1902 was 12,650,000 crowns, against 11,846,000 
crowns in 1901. Import in iron and steel has likewise increased, 
being in pig iron 45,953 t. last year, against 40,288 t. in 1901 ; iron 
rails, 58,264 t., against 55,942 t.; iron girders and angles, 17,110t. 
against 13,091 t.; galvanised iron plates, 5326 t. against 3180 t., 
and in cast and welded tubes, 22,613 t. against 13,573 t. The 
value of the machines and tools imported to Sweden last year 
was 14,567,000 crowns, against 15,435,000 crowns in 1901. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market shows no oe 1 rena tonnage not having 
come on as expected. House coal keeps quiet. The quantity of 
coal shipped for the week ending March 7th was 83,293 tons, 
Foreign, 66,286 tons; coastwise, 17,007 tons. Imports for the 
week ending March 10th:—Iron ore, 6620 tons ; manganese ore, 
2740 tons ; pig iron, 1180 tons ; copper pyrites, 1478 tons ; steel 
bars, billets, &c., 12,612 tons ; pitwood, 2770 loads. 

Coal: Best steam, lls. 6d. to 11s. 9d.; seconds, 11s. 3d.; house 
coal, best, 15s.; dock screenings, 7s. 6d.; colliery small, 7s. to 
7s. 3d. ye, Hone Scotch warrants, 56s.; hematite warrants, 
60s. 6d., f.o.b. Cumberland prompt ; Middlesbrough No. 3, 50s. 10d. 
Iron ore: Rubio, 14s. 9d.to 15s.; Tafna, 15s. 6d. Steel :— 
Rails, heavy sections, £5 5s. to £5 7s. 6d.; light ditto, £6 7s. 6d. 
to £6 10s., f.o.b.; Bessemer steel tin-plate bars, £4 12s. 6d.; 
Siemens steel tin-plate bars, £4 15s., all delivered in the district, 
cash, Tin-plates: Bessemer steel, coke, 12s, 3d. to 12s. 6d.; 
Siemens, coke finish, 12s. 6d. to 12s. 9d. Pitwood, 18s, to 18s. 3d. 
ex ship. London Exchange telegrams—Copper, £63 7s. 6d. to 
£63 10s.; Straits tin, £135 7s. 6d. to £135 10s, 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE Phosphor Bronze Company, Limited, have just established 
a branch foundry at Bagot-street, Birmingham. 

Messrs. Moses EADON AND Sons, Limited, President Works, 
Sheffield, inform us that they have appointed Mr. G. Allen Caws 
to assist the present staff of representatives on the London and 
district circuit, 

IN consequence of erroneous reports that proceedings have been 
commenced against the purchasers of Messrs. Holden and Brooke's 
expansion steam traps, ing Holdenand Brooke, Limited, desire 
us to state that no such proceedings have been taken against them 
or any of their customers, 

Tue businesses of A. G, Sanders, electrical engineer, of Clarence- 
parade, Cheltenham, and of D. H. Morgan, motor car engineer, 
of Clarence-street, Cheltenham, have been combined as from March 
7th, 1908, under the name of Sanders, Morgan and Co., “The 
Garage,” 22, Clarence-street, Cheltenham. 

Sir Horace Tozer, K.C.M.G., Agent-General for Queensland, has 
decided toform a collection of minerals, oils, chemicals, colours, &c., 
for the Permanent Commercial Museum, at Brisbane. British firms 
wishing to contribute may obtain full particulars on application 
to Mr. J. Barton-Faithfull, Laboratory, 6, Oppidens- , Prim- 
rose Hill, N.W. 

AN order has just been placed with Messrs, C. A. Parsons and 
Co. for two 100-kilowatt three-phase turbo alternators, which wili 
form the first portion of the generating plant for an important 
scheme of electric lighting and power in a large chemical works in 
the North. The alternators will be star-wound, giving 230 volts for 
lighting and 400 for power, 

THE organisers of the Nottingham Exhibition, which opens 1n 
May next, under the management of Mr. Charles Imre Kiralfy, are 
now busy at theerection of the various buildings, and laying out of the 
extensivegrounds which adjointhe Trent Bridge. The industrial anil 
machinery halls are handsomely designed buildings in the Orient! 
style, and the spacious floors are planned so as to give the greatest 
possible facilities to exhibitors, many of whom have already applie'! 
for space. Arrangements are being made to devote a liberal 
rtion of the space to the exhibitors in the various trades which 
this journal represents. Applications for space should be made tv 
Mr. Charles I. Kiralfy, 19, Buckingham-street, Strand, London, 
W.C., where the plans of the Exhibition can be inspected. 

OwI1NG to the impossibility of securing adjacent land for extension 
of their present works, Messrs. Heenan and Froude, Limited, have 
recently acquired works at Worcester, close to the Shrub Hill 
Station. The works coyer about five acres, and were built about 
twenty-five years ago for the West Central Engine Company. 
Latterly they were in the possession of Messrs. J. F. Pease and Co., 
of Darlington, from whom Messrs. Heenan and Froude, Limited, 
have purchased them, together with the whole of the plant and 
stock-in-trade, to which they are now adding new machinery. The 
shops consist of main erecting shop, large machine shop, pattern 
shop, extensive foundry, large blacksmith’s shop with room for 
100 fires, wagon shop, boiler shop, light machine shop, stores, 
power-houses, &c. e works also have sidings from the Midland 
and Great Western Railways, and a wharf on the Birmingham and 
Worcester Canal, 
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THE PATENT JOURNAL. 


Condensed from “The Illustrated Oficial Journal 
of Patents.” 


Application for Letters Patent. 
gar When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 
26th February, 1903. 
44s5. Crankep Hook Sappie-sar, T. W. Nind, 





Jsall. 

436. Avromatic Stor Motions of Looms, J. M. Grey, 

urnley. 

an Moron Vsxuicigs, A. E. Dinsmore and A. W. 
Watson, Liverpool. 

4488. Movers’ Sargty Lamps, J. Morgan, Keighley. 

4489. ExeE-WHxe8L Drivine Ciutcu, J. T. Bettany and 
W. McBride, Birmingham, 

4490. BACK-PEDALLING Brake for Cyoxgs, J. T, Bettany 
and W. McBride, Birmingham. 

4491. Frre-crates, G. Moore, jun., Birmingham. 

4492. ExLaRGING PuotooRarHs by ARtiriciaL Liou, 
A. Smith, Barrhead. 

4493. Brackets of WaTgr-cuosets, J. Learmouth, 
G. F. Calderwood, and Planet Foundry Company, 
Limited, Manchester. 

4494. Renpexina Corton INFLAMMABLE, G. Murray, 
Manchester. 

4495. CLeaninG Tosacco Pips, H. E. Foll, Chelten- 
ham. 

4496. APPLYING PaDDLE-WHEEL Power, J. Cromarty, 
Glasgow. 

4497 Racine Suogs for Horses, E. Griffiths, 
Glasgow. 

4498 Lusricatina AxLerress, J. G. Daw, Llanelly. 

4499. Rapiators, J. J. H. Sturmey, Coventry. 

4500. Ecgcrro Maeyetic Governor, J. M. Reid, Liver- 


9001. 

so. Manuracturg of AMmoni4, B. Piffard, Brocken- 
hurst, Hants. 

4502. Kyirrep Pants, H. Clarke and W. W. Blackwell, 
Nottingham. 

4903. Recepractges for Tape Usg, 8. J. Davis, 
Birmingham. 

4504. PoLLonG out Props in Mings, E. Bonsall and J. 
Barnes, Manchester. 

4905. Penpants, J. Paisley, Glasgow. 

4506, Daivine Reuss, J. B. Brooks and J. T. Holmes, 
Birmingham. 

4507. RipboN-F SED MecuanisM, G. Salter and J. 8. Foley, 
Birmingham. 

4908. WasreGuarps for Spinnina Macuinegry, J. Bar- 
pour, Halifax. 

4502. Fire Esorngs, W. Miller, Glasgow. 

4510. CompustTion Enornes, W. J. Crossley and W. Le 
P. Webb, Manchester. 

4511. Packine for Gianps, J. A. Fisher, Liverpool. 

4512. Warer-cootinc Device, W. Senior and G. A. 
Kennedy, Manchester. 

4518. Manuracrurg of Cyantpgs, Grossman's Cyanide 
Patents Syndicate, Limited, and J. Grossman, Man- 
chester. 

4514. AxLE-box, T. Ward, jun., J. H. Weeks, and B. 
W. Jones, Birmingham. 


_, 4515. Revotvine Hxegts, A. Cruickshank and A. Irwin, 


Eastbourne. 
4516. Construction of VaLvgs, J. J. Hackett, Birming- 
I 


1am. 

4517, Rotary Enoings, Cook's Air Compressors and 
Pump, Limited, and R. Richardson, Glasgow. 

4518. Licutine [ncanpgscent Gas Buryers, J. and G. 
Keith, Glasgow. 

4519. Evecrric GENERATORS and Morors, J. C. Stewart, 
Glasgow. 

4520. Srarnkugrs, R. J. Wilkinson, Chester. 

4521, + ee Wuirs, C. F. Palmerand H. Butler, 

mdon. 

4522. Pyeumatic Tires, J. T. Allread, Manchester. 

4523. Paorograpsic Sautrers, J. B. Lord, Kadcliffe, 
near Manchester. 

4524. VenTILation of Cuimysy Ports, J. Sutcliffe, Burn- 
ey. 

4525, Corset Busxs, M. E. Pritchard, London, 

4526, Opgninc PepgsERvaD Provision Tins, A. Groom, 
London. 

4527. BLinp Stitca Sswixe Macarngs, C. F. Filor, 
Liverpool. 

4528. FLowgr Pors, F. A. Miiller and F, A. Miiller and 
Co., Berlin. 

4529. Propuction of Pass.e Pavements, R. Weber, 


eTlin. 

4530. Evecrric Gaygrators, A. R. Hakoumoff, 

ndon, 

4531, Propucine Sounp in Syvasns, R. Hope-Jones, 
London. 

= aeneneae Facinos for Foorraras, G. F. Priestley, 
zondon, 

4933, CurrReNT Gagnerators, Crompton and Co., 
Limited, and R. Goldschmidt, London. 

4534. Broom Hanpigs, C. E. Long and P. 8. Suffield, 
London. 

4535. =e FaciAL MgasuREMENTS, C. P, Truscott, 

ndon. 

4536. Dropper for Wire Fences, T. D. Cummins and 
W. T. Nuttall, London. 

oF. gee Margera to Action of Gas, C. E. Mark, 

ondon, 

4538. Manuracturg of Inpico, O. Imray. — (Farb- 
werke vormals Meister, Lucius and Bruning, Ger- 
many. 

4539, Automatic Pistots, T. K. North, London. 

4540. Syrinogs, C. Engelbreth, London. 

4541, Stgam Supgrugarers, T. Sugden, London. 

ba Dearenens Tarcets, G. Nicholls- Pratt, 

ndon. 

4543. Casu Reoister, H. 8S. Hallwood, London. 

444, Speed Governors, E. Thunderbolt, BE. H. Craggs, 
and The Thunderbolt Patent Governor Company, 

Limited, London. 

vo vb BALL-HEAD for Hanp.LE-BaRs, H. Croesel, 
vondon, 

4546. FLoatina Docks, L. E. Clark, London. 

4547, Fotpine Boxgs, C. J. T. Tupman, London. 

4548. PuaRIFYING ATMosrHERIC AIR, A. Rosenburg, 


ndon. 
4549, Araneae for Ozonisinc Arr, A. Rosenburg, 
ndon, 
4590, HANDLE Grips for Cycigs, Dover, Limited, and 
_H. W. Dover, London. 
a DRAULIC Enaines, A. J. Boult.—(0. Anye!ini, 
ai, 
4552. DirrgRENTIAL Driving MgcuayisM, J. Hall, 
London. 
4553, Lacs Macutngs, E. Jardine, E. Watchorn, A. 
Kirk and J. W. Swindall, London. 
4554. Pen-HoLpgrs, C, L. Bull, London. 
4055. Carpuretrers, L. Stroud and J. G. Gittos, 
_London. 
4590. SupgRugaTERS, F, D, Potter and RB. D. Jefferys, 
_Uondon, 
4057. Evgecrric Arc Lamps, F. M. Lewis, London. 
4958. Motors, J. G. Hudspith, Londun. 
4559. Sargtp for Quick-FiRING Guns, J. A. Wilson, 
London. 
4560. Opgratine Time Inpicators, G. B. Powell, 
" London, 
4561, Cotas Brusu, G. U. Heinekey, London. 
4562. Sounp Beams or Bars for VioLins, J. Bunch, 
_London. 
1563, AgRIaL TRamways, J. N. Bellwald, London. 
1504. Gas Enarngs, F, W. Toodt, London. 
1565. Pewcr, Hotpgr, W. D. Widders and 8. D. Ames, 
London. 
4566. Cow-ram Hotpgrs, W. Noxon, London. 
4567. BorLer Gavar Giass Firtines, H. E. Gresham, 
_London, 
4568. REMOVING SUSPENDED MatrerR from Gas, F. W. 
waa London. 
009. Pistox-Rop Packine, M. B. Barkley and C. B. 
Jenkins, London. , ‘i 


4570. Umprevia Hoipers, F. E. Ravoux, London. 

4571. Lusricators, P, Hulburd, London. 

4572, TREE PRESERVATION SHIELDs, J. H. Lumbers, 
London. 

4573. CoIn-FREED CHANGE Mecuanism, E. H. Whiting, 
London. 

4574. Reousatine Borter Feep-water Suppty, J. I. 
Thoruycroft and Co., Limited, and G. R. Bale, 
London. 

4575, Securina the Raizs of Tramways, I. 8. Winby, 
London. 

4576. Srgam Gegwerators, M. E. P. Chaboche, 


mdon. 
4577. Patrerns for Currine Out Garments, E. Moller, 


ndon. 
4578. Stop Vatves, T. H. Riches and H. F. Golding, 
London. 
4579. SounD InsTRUMENTs or Toys, C. G. Bowerman, 
London. 
4580. CasH-DELIVERY Mecuanisms, C. W. Bluemel and 
H. A. J. Dietrich, London. 
4581. Burners, W. P. Thompson.—(F. F. Dow, 
Canada.) 


27th February, 1908. 


4582. CuHairs, J. Rylance and Rylance and Sons, 
Limited, Liverpool. 

4583. RecerTac.e for Torres, H. D. and P. I. Jacobson, 
Liverpool. 

4584. WaTeR-HeaTING AppaRatus, C. W. O'Neill and 
F. A. Bracken, Kingston-on-Thames. 

4585. ADAPTING TELEPHONES to ELecTRIC BELLSystTeEMs, 
J Young, London. 

4586. Toys, H. Consterdine, Littleborough, Lancs. 

a ~ WorKING TiLe Presses, A. Roberts, Stoke-on- 

rent 

4588. OvoTpoor Sgats, J. Heald and E. Entwisle, 
Manchester. 

4589. MantTgeL Soprortinc Srems, R. Ramsbottom, 
Manchester. 

4590. Marca Hopes, W. L. Porter and F. H. Elliston, 
Cardiff. 

4591. Gory Batt, M. A. Greenberg and I. Cowen, 
Manchester. 

4592. Srrincep Musica Instruments, F. E. Bennett, 
London. 

4593. Suerorts for Fotpinc Cameras, F. L. Ball, 
Birmingham. 

4594. Ratcuetand Pawt MecuanisM, J. W. Smallman, 
Nuneaton, 

4505. Se_r-MakKING TarGEts, J. P. Allen, Newcastle- 
on-Tyne. 

4596. Fiextpce Tosgs, T. Slack and T. Whitaker, 
Stockport. 

4597. ConverRTIBLE ARTICLES of Fournirurg, B. R. 
Peyton, Birmingham. 

4598. PaorocrarpHic Piate Howpers, J. Ashford, 
Birmingham. 

4599. Lamps, C. H. Morton, Derby. 

4600. ‘“‘Quap Box,” J. T. Clark, Stalybridge, 
Cheshire. 

4601. Typewriters, H. Akeroyd, Bradford. 

4602. Gas Propucgrs, W. J. Crossley and T. Rigby, 
Manchester. 

4603. KNockgR Portion of PostaL Hanpugs, F. Barker, 
Birmingham. 

4604. Enoinzs, C. C. Longridge, London. 

4605. Ho_pgrs for PaotoaraPuic Fiias, D. Congleton, 
Glasgow. 

4606. Faames, J. Koster, Manchester. 

4607. ILLUMINATED ADVERTISEMENTS, J. 
Liverpool. 

4608, PutLeys, H. Dickinson, Liverpool. 

= VARIABLE Sreep Gaar, B. B. Lish, Newcastle-on- 

'yne. 

4610. WALL-pocket and Foot-rgst, J. B. McGurk, 
Glasgow. 

4611. Sincie-actinac Esoings, G. E. Lyon, Man- 
chester. 

4612. CenTRIFUGAL SgparaTING Apparatus, J. M. 
Adam, Glasgow. 

4613. MemorniaL Wreatu Caszs, J. H. Downing, Bir- 
mingham. 

4614. Recorpinc WEIGHING Macuings, W. E. Hipkins, 
Birmingham. 

4615. Maxine Torca Lamps, J. H. H. Forward, Great 
Grimsby. 

4616. SPRING WHEELS, G. Ising, Hanover, Germany. 

4617. Fotpinc TasLes and Segats, G. A. Dallas, 

London. 

4618. EuxcrricaLty Ionrtinc Mivgrs’ Lamps, W. Best, 
London. 

4619. Pipz for Lyspgction CHamBers, H. Farmer, 
London. 

4620. Repropucers for Poonograpus, G. W. Watkins, 


Mellog, 


mdon, 

4621. Fastentnos for Anticies of Dress, E. N. Barclay, 
London. 

4622. Exastic Banps, R. H. Elgood, London. 

4623. PREVENTING SipE-SLIP with VEHICLEs, C. Gent, 

London. 

4624. TornTaBue, A. F. Dabell, London. 

4625. Makinc Scipuate of Copper, G. Gin, Bir- 

mingham. 

4626. NAVIGATION SouNDING Macuings, E. E. Wigzell, 

London. 

4627. Supportinc Truck Covers, G. A. 

London. 

4628. Toy, I. Jones, London, 

4629. Wipers for Enoravep Pvatsgs, F. E. Blaisdell, 


Walker, 


London. 
4630. Tent Potgs, R. W. Barker.—(H. C. Webb, Cape 
Colony.) 
4631, Firng-aLaros, W. E. Flicker, London. 
4632. Sicutinc Apparatus for Guns, A. A. Common, 
London. 
4638. Maxine Brean, M. I. Fordred and W. Pickering, 
London. 
4634, Sewinc Macuive Taeapigs, A. Metcalf and F. 
Oatley, London. 
4635. Sarety Guarp for Suartinc, C. E. Price, 
London. 
4636. Boxsgs for Postat Purposss, J. Smith, London. 
4637. Water Gavuces for Borers, A. Kendall, 
London. 
4638, PreventinG Fravup in CoIn-rREED MACHINES, J. 
R. Rowland, London. 
4639. Automatic Grabs for Coat, T. D. Hollick, 


mdon. 

4640. Governors for Enoings, E. H. Craggs, 

London. 

4641. CrngematoGRapH Apparatus, G. Fowler, London. 

4642. Moutps for Castine Iron, E. A. Carolan.—(7The 

General Electric Company, United States.) 

4643, Fans, E. A. Carolan.—(The General Electric Com- 

pany, United States.) 

4644. Metau Castine Apparatus, E. A. Carolan.—(The 

General Klectric Company, United States.) 

4645. ELectric Arc Lamps, E. A. Carolan.—(The Gencral 
Electric Company, United States.) 

4646. Dovusie-actine Toots, E. A. Carolan.—(The 
General Electric Company, United States.) 

4647. PaysicaL Exercisine Apparatus, H. Sandwith, 

London. 

4648, a and Fastenines of Boxss, E. H. Archer, 

ndon. 

4649. Rartway Pointand TaBLeT [NTERLOCKING GEAR, 

E. Tyer, London. 

4650. Exevatep Rartways and Routine Srock, F. M. 
Weymouth, London. 

4651. Bintiarp and Dinine Tasigs, R. A. Skelton 
and E. J. Riley, London. 

4652. ARRANGEMENT of Motors, R. Volker, London. 

4653. InreRNAL ComBusTION Enoings, E. F. Piers, 
London. 

4654, AnimaL Traps, R. McLean, London. 

4655. Carps for Carpinc Macutngs, P. Wolters, 
London. 

4656. Drawn GirpgrR SegcTion Beams, A. Craig, 
Coventry. 

4657. Srup, J. G. Minorgan, London. 

4658. Empossinc Prussus, T. C. and A. J. Woolnough, 





London. 





4659. senename Locks, H. Alrutz and R. Werner, 


on. 
4660. Motor OpzRaTED by Gaszous FLUID, J. P. Lajoie, 
ndon. 
4661. Propuction of Recorps for Paonocrarus, W. 
, London. 

4662. Winpow Sa#apss, 8. H. Martel, jun., London. 

4663. Tauinc GrinpsTongs, T. Carter and The Pulso- 
meter Engineering Company, Limited, London. 

4664. Manirotp Books, F. Griffin and Griffin and 
Brightman, Limited, London. 

4665, Exuaust Murriers, A. Winton, London. 

4666. Tascz Game, H. H. Lake.—-(S. White, New 
Zealand.) 

4667. PaintinG on VEGETABLE Fisree, H. H. Lake.— 
(K. Ochler, Germany.) 

4668. Pans for Marxinc Packaces, H. H. Lake.— 
(Marking Pen Company, United States.) 

4669. PraessurgE RecotatTine Devicss for CompREessED 
Gas Apparatvs, C. Flohr, London. 

4670. Motive Powgr System, W. Aubert, jun., 
London 

4671. Srgam Tursing, W. Aubert, jun., London. 

4672. Stanparps for Supportina Tennis Nete, A. E. 
Prosser, London. 

4673. Rotary Pumps, C. H. Jaeger, London. 

4674. Packona BALLAST UNDER RaiLWay SLEEPERS, A. 
Collet, London. 

4675. Construction of Conpuits, J. G. White and Co., 
Limited, and I. H. Fisher, London. 

4676. Apparatus for Liqueryisc GasEs, G. James, 


on. 

4677. AppaRatos for Currine Parser, W. P. Thompson. 
—(Southworth Bros., United States.) 

4678 ConnxcTions between Lines of Raitroap at 
Dirrerent Levets, W. Thompson, Liverpool. 

4679. Ventitator, W. F. Slack, Liverpool. 

4680. GaLvanic Batrerigs, W. P. Thompson.—(Z. 
Julien, Belgium.) 

4681. JomuntTina of Ex.gcrric Casixs, A. P. Hanson, 
London. 

4682. TaLEPHONIC ExcuancE Apparatus, A. P. Hanson, 

mdon. 
4683. Pornt Protectors, H. V. Slochem, London. 
4684. Firg-pLaces, P. Mathias, London. 


28th February, 1903. 


4685. Automatic TrackgR, H. E. 8. Holt, Farnborough. 

4686. Anciinc Regis, A. E. dl. Standale-Hasloime, 
Macclesfield. 

4687. NoiseLess TyPEweitine Macuinz, A. R. Fowler 
and J. T. Hanson, London. 

4688. Dup.icatep Gotr Civ, R. J. Boyce, Norwich. 

4689. Srgam Encing Arr Pumps, J. Hoyle, Openshaw, 
Manchester. 

4690. Suaprine Borrises, F. W. Emuss and M. P. Prout, 
London. 

4691. Smokg-consuMING FuRrnacgs, A. E. Fielding and 
J. Young, Manchester. 

4602. Manuracrurge of Papiocks, F. W. Pinson, 
Willenhall, Staffs. 

4693. PHotomerricaL Apparatus, J. F. Simmance 
and J. Abady, London. 

4694. Humang RunytHrovens Trap, J. 8. Lucas, Rath- 
drum, Co. Wicklow. 

4695. Pugumatic Trrgs, E. H. Seddon, Manchester. 

4696. Stoprerine Borruss, B. Watson and J. Cummock, 
jun., Glasgow. 

4697. Hanpies of Hanp Baas, L. W. Goold.—(@riine- 
wald and Kuppenkeim, Germany.) 

4698. Megasurninc InstTrumENTs, J. Ferguson and 
Kelvin and J. White, Limited, Glasgow. 

4699. Evectric Hammer, J. Sampson and H. B. Stocks, 
Manchester. 

4700. FLoor-pryiuxe App.iance, J. H. 8. Livingston, 
Manchester. 

4701. Tippinc Device for Wacons, H. Spurrier, jun., 
Manchester. 

4702. Automatic Fire Licater, T. A. Randall, Bir- 
teingham. ‘ 

4703. Hotpgrs for IncaNDEScENT Lamps, C. H. Jones, 
Liverpool. 

4704. TxtePHone Receiver, W. G. Heys.—(7he Hutchi- 
son Acoustic Company, United States.) 

4705. Lirg Guarp for Roap Enorvgs, 8. Woodall, 
Dudley. 

4706. Device for Conygctine Buixps, C. Ehmann, 

ndon. 

4707. TROUSER-STRETCHING Apparatus, F, T. Adams, 
Derby. 

4708. PRevENTING LeakaGE of Pipsgs, J. C. McQuitty, 
Glasgow. 

4709. Saw Frames, J. Barr and R. Anderson, John- 
stone, Renfrewshire. 

4710. Lowgrine Weicuts, H. Shoosmith, Abbey Wood, 


ent 
4711. Srongwarg Rust Trap, F. Firth, Birming- 
ha 


m. 
4712. A Rerricgratory, J. Gunning, Bournemouth. 
4713. Drop Hammers, M., H., and A. Wainwright, 


Manchester. 
4714. CHANGE-SPEED Gear, B. C. Sellars, Man- 
chester. 


4715. Looms, J. Leigh, Manchester. 

4716 PrREsERVING Koos, C. L. Tweedale, Weston, near 
Otley, Yorks. 

4717. Tarcets for Rirte Practice, W. and W. L. 
Thackray, Leeds. 

4718. Gas Burners, R. Weck, Glasgow. 

ba — for Gotr Bao, J. &. Walker, Edin- 


urgh. 

4720. Wine Nippsrs, F. H. Smith and T. Smith and 
Sons, Limited, Birmingham. 

4721. UnpgR Garment for Lapigs, F, B. Harris, 


‘iri m. 
4722. Extractine Merats, R. C. Wild, New Eltham, 


Kent. 

4723. A Rerrigver for Gotr Batis, V. J. Dell, 
London. 

4724, Exuaust Sriencers for Enaings, W. E. Lilly, 


London. 

4725. Ciosursgs for Packine Boxgs or Crarss, E. Lee, 
London. 

4726. Crank Suarts, U. Gissell.—(4. Klose, Germany.) 

4727. Motor Startine SwitcuEs, M. Coltri and Co., 
London. 

4728. Fasrentnes for Brace.ets, Xc., C. Dreyfus, 
London. 

4729. REGULATING PitcH of Sprinos, R, and T. Eyre, 


Sheffield, 

4730. Gams, H. H. Preece, London. 

4731, ConsTRUCTION of Lapigs’ Bats, H. M. Knight, 
London. 

4732. Execrric Macuings, H. Leitner and R. N. 
Lucas, Byfieet, Surrey. 

4733. Rotary mnG Macuingry, G. Douglas 
and The Bradford Dyers’ Association, Limited, 
Liverpoo 

4734, AUTOCLAVES, STERILISERS, &v., H. Branch, 
Liverpool. 

4735. Sarety Fusss, W. Norres, Liverpool. 

4736. Noss Bags, L. Richman, Liverpool. 

4737. Preventina Waste of Liquips, T. 8. Murray, 
Liverpool. 

4738. Hanp-TooL, F. H. M. Cubison and E. J. Nowell, 


London. 
4739. Cycom Braxg, W. V. Heane, London. 
4740. Percnes for Brrp Cacgs, E. H. W. Elliston, 


mdon. 

4741. Book MaRKER and Parser Hopsr, L. Wirtz, 
London. 

4742, ANTI-INcRUSTATORS for BorLERS, L. Versluys, 


mdon. 

47438, — Enaings and Pumps, T. Toelle, 
don. 

4744. Device for Fiuuina Bortizs, 8. Grossmith, 
London. 


4745. Vatves, E. E. Bernhard, London. 

4746. Pomps, H. Lucas, London. 

4747. Turpings, C. A. Parsons, London. 

4748. Hoss Covptinos, J. P. O'Donnell, London. 
4749. Typzwritgr, C. Wasmuth, London. 

4750. Wauncu, H. Livesey, London. 











- Maxine Paint, T. C. Hamilton and J. L. Symon, 


ndon. 

4752. Sxatzs, M. Koller, London. 

4758. Borters, H. Lee, London. 

4754. Tis Canisrars, E. C. and E. E. Barlow and F. H. 
Brein , London. 

4755. Deivinc Venicuzs, E. Marle, London. 

4756. Reconpinc Apparatus for Raczs, J. Conradt, 
jun., London. 

4757. Track for Motors, J. Cottrell and A. H. Smith, 


on. 

4758. IsreRNaL ComBusTION TURBO-MoTORS, C. Lemale, 
ndon. 

4759. Sreritisation of Warer, &c., V. B. Nesfield, 
mdon. 


4760. ORNAMENTAL Comss, C. E. Hirst, London. 

4761. Fors Sroves, J. Patverson and J. Fergussvn, 
London, 

4762° Door CLosers, M. Merker, London. 
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4763. ArTacHinc Desiens to Booxs, R. Whitaker, 
Birmingham. 

4764. Corset Fastenines, F. Beunett, Hastings. 

4765. Twin-scREW Drivinc Macuingry, J. A. Thomp- 
son, London. 

4766. Repucine Encing Exuaust Noisss, W. F. Ibbot- 
son and R. Green, Sheffield. 

4767. Vatves, D. Flather and F. H. Wincer, Bir- 


mingham. 
4768. GuaRp for TramcarR GzaRine, C. P. Samson, 
Bristol. 


4769. Cork, T. le Poidevin, St. Peter’s Port, Guernsey. 

4770. Lasts, J. Robertshaw, Halifax. 

4771. Stays for Looms, T. Pickles and B. Blakey, 
Manchester. 

4772. InrLatoR Connections, L. Leroy, London. 

4773. MECHANICAL Gamg of FootuaLL, W. G. Paterson, 


ow. 
4774. ACCELERATING Su1ps’ Spgep, B. Piffard, Brocken- 
hurst, Hants. 
4775. Paper, C. McCloskey, Belfast. 
4776. Briquettine CoaL, J. R. Down, W. H. Jenkins, 
and J. Evans, Swansea. 
4777. Hat Pox Saearus, 8. N. Sutherland, Dundee. 
4778. Cuance Porsgs, P. Tiibben, Bradford. 
= Horsg Cotiar, C. W. Marlow and D. Howell, 


alsall. 
4780. Cuarcine Mettine Furnaces, T. B. Mackenzie, 
Glasgow. 
4781. bossins for ELzctricaL Purposes, W. Apple- 
yard, Sheffield. 
4782. Arm Panex for Horsz Savpigs, P. KR. Russell, 
Walsall. 


4783. Execrro.ytic CeLis, W. Thomson, Manchester. 

4784. MouLpinc Macuings, D. Timmins, Fishponds, 
Gloucestershire. 

4785. PaPER-WINDING Macuing, H. C. Mayer, Stock- 


port. 

4786. ComBINATION CYCLE Gear and Hos, R. W. Smith, 
Birmingham. 

4787. Tagatinc ALum Suatz, W. Richardson, Stock- 
ton-on-Tees. 

4788. Pwgumatic Tires, H. Coyle, jun., Glasgow. 

4789. Fosx Cut-outs, G. C. Hurrell, Warrington. 

4790. Tosacco Pirss, D. W. an, Manchester. 

4791. Macuine for Currrse Worm WHEELS, 8. Sunder- 
land, Keighley. 

4792. Lockie the Sgats of Doc Carts, W. C. Christy, 
Limerick. 

4793. HorsgsHogs, J. Singleton, Manchester. 

4704. Ark Va.tve for Hgatinc Systems, H. Haase, 
Berlin, Germany. 

4795. SewaGE Apparatus, I. 
Liverpool. 

4795. DirreRentTiaL GeaR, E. Perkins and J. A. 
Rowcliffe, Manchester. 

4797. SuHapg, C. Bolton, Southport. 

4798. CARRIER PLate for Boies, E. Perkins and J 
A. Rowcliffe, Manchester. 

4799. Cuance Gears, E. Perkins and J. A. Rowcliffe, 
Manchester. 

4800. Etecrric CurnRENT Generators, A. A. Beadle, 
Barnet, Herts. 

4801. Cian Piercer, W. J. Dixon, Barnes. 

4802. Pen, W. Graham, London. 

4803. Fotpinc CarpBoaRD Boxgs, G. W. Drysdale, 
London. 

4804. SMokE-consuMING ApPpaRATus, C. W. Stanton, 

mdon. 

4805, VENTILATED Srructurss, C. W. Stanton, London. 

4806. Process for Tazatinc Orgs, C. W. Stanton, 
London. 

4807. Decornatrne Cuina ARTicLEs, A. B. Wood, 
London. 

4808. LirHocrRaPHic Printinc, F. W. Gauntlett, 
London. 

4809. Traps for Sink Wasrss, A. Tomkins, London. 

4810. ENAMELLING Stovss, F. R. Morgan, J. Raeside, 
and J. Lochhead, London. 

4811. Race Boarp and Gag, J. Ide, London. 

4812. MouLprne Concrete Buitprne Buocss, H. §. 
Palmer, London, 

4813. Corsets, L. A. Allen and J. H. Thornton, 
London. 

4814. ADJUSTMENTS for ParntoxG Rouusrs, A. E. Shiner, 
London. 

4815. Deuiverine Mar. Bags to Tras in Motion, C. 
E. P. Hobart, Kingston-on-Thames. 

4816. ARTISTIC ADVERTISING Wire Siens, R. H. Death, 


Shone and E. Ault, 


ndon. 
4817. Macutng for Raisine Roots, G. E. Kent, Bland- 
ford, Dorset. 
4818. Letrer Boxes, J. Young and W. D. McGinnis, 
London. 
4819. ReINroRcED ConcrETs Construction, J. Blanc, 


London. 

4820. CaLcrnine of ALUMINA SuLPHaTE, A. E. Cummer, 
London. 

4821. Manuracture of Cement, R. C. Carpenter, 
London. 

4822. Presser Fryers for Jack Framgs, G. Clapperton, 
London. 

4823. SparK Mouttipuiser, F. C. Landray, London. 

4824. Cooxine Stovgs, M. A. E. Auzeric, London. 

4825. Sarety Hooxs for Fancy Purses, B. Bloom, 


London. 

4826. Rartway Car Courtine, W. T. Wiseman and R. 
Lofthouse, Ilford. 

4827. GraveL Scregn, T. 8S. G. Ramsey, London. 

4828. Apparatus for Recorpine Music, G. E. Prince, 
London. 

4829. ManuractURE of Stavep CoLumnys, E. C. Karl, 
London. ‘ 

4830. La pLEMENT for WasHinG by Hann, G. Wittkowski, 
London. 

4831. Drawers for Furniturg, &c., J. A. O. Wex, 
London. 

4832. EXCHANGE of Heat between Fivumps, F. E. Bennett, 
London. 

4833, STEAM GENERATORS, |. J. Morse andG. J. Shave, 
London. 

4834. Propvcinc MussEL-extract, A. Nesso and H. 
Lammert, London. 

4385. Vatves for Stgam Enoinss, W. J. Francke, 
London. 

4836. CONTINUOUS- CURRENT Macuixgs, Siemens, 
Brothers and Co., Limited.—(Siemens and Halske, 
Aktien-Gesellschast, Germany.) 

4837. Friction CLutcHgs, H. F. Laffitte, London. 

4838. Cains, E. M. Payn, London. 

4839. REFRIGERATING Devics, T. DouglasandG,. Conroy, 
London. 

4840. InpicaTors, I. E. Lewis, London. 

4841. Vatves for Stzam Enorngs, A. Bollinckx, 
London. 

4842. CoLLEcTING Exectric Currents, H. H. Leke.— 
(La Société Anonyme La Carbone, France.) 

4848. SINGLE-TRIGGER FirE ARMs, H. W. Holland and 
T. Woodward, London. 

484. Mxans for Guazinc Roors, F. B. Rendle 
London. 3 

4845. Suzapive Macguygs, R. Norrie, London, 

























































































































































280 


THE ENGINEER 


Marcu 13, 1903 





—————wTI 





4846. Darvine Gear for Cycres, W. Wandless, 
London. 

4847. Veutcies, L. Brennan, London. 

4848, + a for Usg in Firtuine Casks, P. Sloper, 

ndon. 

4849. Avvertistnc Davics, H. H. Pratt, London. 

4850. CounTéesiInkinc Macuine, 8. W. Simpson, 
London. 

4851. Distr1suTING ELecrricaL Exrrsy, L. Andrews, 
London. 

4852. Preumatic Tress, A. Brander, London. 

4853. AppLtances for Orgnines of Horsts, J. Botterill, 
London. 

4854. Manuracturg of INLarp Lino.teum, C H. Scott, 
London. 

4855. Manuracrure of InLarp Lrnocevum, C. H. Scott, 
London. 

4856. Manuracture of InLarp Livo.gum, CH. Scott, 
London. 

4857. Exvetorgs, W. 
London. 

4858. Tagatine Liquor from Sugar Facrorirs, C. £u tre, 

ondon. 

4859. Bearine for Sprypigs of Lircugs, A. Schneider, 
London. 

4860. Spgakino Macurngs, P. Giibler, London. 

4861. Parocrss for Puriryina Furnace Gasgs, E. Bian, 


A. Hunter and E. Currie, 


ndon. 

4862. Re-sortnc Woopsn Potisys, C. Wittkowsky, 
London. 

48563. Makino CeLLULoID, J. Schmerber and L. Morane, 
London. 

4864. Packxtne Gaskets, J. Myers, London. 

4865. Huxogs, J. Soss, London. 

4866. Propucinc Work by CoMPRESSED AIR, R Mewes, 
London. 

4867. Borrixgs, H. Koorie and J. Turpangy, London, 

4868. Nut Locks, W. U. Rosenthal, London. 

4869. SPRINKLER Heaps, P. Evans, London. 

4870. Sypuon and Extaactor Borrom, H. Goodwin, 
London. 

4871. Strpg Vatve and Piston Lusricators, A. Kohn, 
London. 


8rd March, 1993. 


4872. Beer Brewine, A. G. Southby, London. 
4873. Winpow Sasu and Frame, 8. G. Edwards, 
London. 
4874. Automatic Sitver Conpucror, J. G. Howards 
and J. W. Miller, Brighouse, Yorks. 
4875. Gotr CLus Hanougs, H. T. Roberts, London. 
4876. Formine Joints for Frrtctay Goons, W. Oates, 
Halifax. 
4877. UNDERGROUND RaILway CARRIAGE VENTILATOR, 
W. G. Thomas, Nottingham. 
4878. Maxine Recessss in TiLes, C. Hinley, Stoke-on- 
ent. 
4879. Stay for Wrspow CaszmEnts, C. E 
Willenhall. 
4880, Tramcar Szats, M. Thomas, Glasgow. 
4881. Frat Carpinc Enorygs, J. and T. McCoard, 
Glacgow. 
4882. SuppLyine Betrer Licat for Suips, J. E. Stubley, 
Lincoln. 
4883. Power Hammers, A. J. Woodworth, London. 
4884. CARTRIDGE Ho.pkr, G. A. D. Goslett, East Grin- 
stead, Sussex. 
4885. REVERSIBLE Seat, S. R. Brown and C. T. Mason, 
Leicester. 
4830. ComBINED Measure, W. H. and J. T. Hird, Dalton- 
in-Furness 
4887. SpgEp Gear, F. W. Hayward, E. Wilkinson, and 
R. C. Fox, Norwich. 
4888. ConstructTiING Pickers for Weavine, H. Hind, 
Keighley. 
4889. Venict® Frames, H. Du Cros, jun., and C. T. B. 
Sangster, Birmingham. 
4890. (COMBINED AUToMatic Governor, J. Zwicky, 
London. 
4891. Rock-cutrinc Apparatus, G. A. Goodwin, Man- 
chester. 
4892. Forks of Bicycigs, C. Radcliffe and DV. Jones, 
Cardiff. 
4893. Spaep InpDicaTors f. r PHonoGrapus, M. Robinson, 
Keighley. 
4894. PuppLING and MELTING Furnaces, J. Jones, 
Birmingham. 
4895. Wire Rope 
Glasgow. 
4896. CLoTH-sTRETCHI‘G CiIps, S. and H. 8. Walker, 
Radcliffe, near Manchester. 
4897. Prorecron for Uxpretias, &, A. Hanson, 
‘ Huddersfield. 
4898. Winpow Fastener, R. H. Hardmeat and J. C. 
- Rudkin, Stockton-on-Tees. 
4899. MecuanicaL Date Ispicator, F. J. Matson, 
_ Bradford. 
4900. Atracnine Door Koss to Sprxpizs, W. White, 
anchester. 
4901. Pivc Vatves, H. Campbell, Manchester. 
4902. PREPARING Materrat from Sains, E 
Manchester. 
4903. GaggnHovusss, W. Livingstone, Glasgow. 
4904. Raisine the Nap on Bowners, T. S. Wyllie, 
Glasgow. 
4905. Wax. Tig, W. E. Miksch, Glasgow. 
4906. AuToMaTIc Recorpine Devics, W. E. Hipkins, 
Birmingham. 
4907. Cement for Marrng Porposgs, W. Briggs, 
Dundee. 
4908. CrrcuL1R Saw Goarps, R. W. and F. Tayler, 
Bury St Edmunds. 
4909. CugEe3g Cutter, J. Birch, Glasgow. 
4910. Stamps, E. H Smith, Glasgow. 
4911. Batisc Press, R. McBride and J. Tuttle, Van- 
couver, British Columbia. 
4912. On:ckeN Rearers and Rows, A. Neaverson, 
London. 
4913. Cycr# Cranks, F. H. Coleman and W. C Panting, 
London. 
4914. Apparatu3 for Ustne -Stamps, B. W. Warwick, 
London. a 
4915. CasH Cugeckinc Macutnr, EB. Guess, London. 
4916. Aprons for VeHtcLte Drivers, C J. Unite, 
London. 
Compininc Boxes and Caxztyets, E. G. Dow, 
- London. 
4918. INpIcaTor for PLayinc Carns, W. J. Jeffryes, 
London. 
4919. Trouser CuIps, E. S. Hedges, London. 
4920. Batt Vatvg, J. Smurthwaite and W. Fisher, 
London. 
4921. BottLe and Sroprsr, F. Blevins, London. 
4922. StopreRiNG Jars and Bottuss, F. G. Williams, 
* London. 
4928. SicwaLLinc Apparatus, T. Bonner and W. H. 
Howe, Banbury, Oxon. 
4924. Fornace Fire-pars, J. Pollock, Belfast. 
4925. TRAMLINE SCRAPER and SPRINKLER, K.-M. Moran, 
London. 
4926. STRAW-STACKING ImpLEMENTS, C. Hearn, Kings- 
ton-on-Thames. 
4927. Coat Cotiars, F. Rushworth, London. 
4928. TELEPHONE Switcu, H. Oppenheimer —(Articn- 
vesellachaft Mic and Genest, Germany.) 
4929. WatTER-cLosetTs, W. B. H. Drayson, Londun. 
4930. ELectric Tramcars, B Ramsden, London. 
4931. Burnine Bricks, W. Entwistle and H. Lowden, 
London. 
4932. Tree Pot, H. Brouard, Birmingham. 
4933. UtiListnc Tipat Engrey, P. J. Nevins, London. 
4934. Tires for VesicLe Wuezts, J. M. F. Rouhard, 
London. 
4935. Treatine Lime, B. Eldred. London. 
4936. PREPAYMENT ATTACHMENT for Gas Meters, W. T. 
Drew, London. 
4937. Trppinc Cars, A, G. Brooks.—(Page Car Company, 
United States.) 
4938. Moutrs for Castisc Metats, C. 8. Bingham, 
London, 
4939. Botts for Fixing Rattway Caairs, E. Fages, 
London. 


Pinson, 


Havuiace Cups, T. Cuthbert, 


Jetter, 





4940. Conrrotiinc Device, H. E. Newton.—(R. Hoe, 
Onited States.) 

4941. Lowgrine Apparatus for Barus, H. Burgum, 
London. 

4942. Gear Praners, Epicyclic Manufacturing Com- 
pany.—(Gleason Tool Company, Incorporated, United 
Stat *.) 

4948. Canrat Renovators, J. S. Thurman, London. 

4944. UNDERGROUND Conbu!tTs for CaBLgs, O. Wilhelni, 
London. 

4945, MECHANICAL TRANSMISSON of Powar, J. 8. Fairfax, 
London. 

4946. Sarery Hooxs for Horstinoe, T. Parkinson, 


ndon. 

4947. IvTeRNaL ComBustion Enorngs, A. G. Melhuish, 

naon, 

4948. Srxam Enotes, G. S. Morison, London. 

4949. Gotr CLuss, M. R. Swift, London. 

4950. Hoox with Pivorrep CLosinc Pitcs, 8. Adler, 
London. . 

4951. Sas Locks, O. Wall and R. C. Hughes, London. 

4952. Weencuss, M. Barber, Londen. 

4953. Hoppgr Wacons, R. Jonas, London. 

4954. SroppERinG and VgenTiINnG Apriiances, T. Yadeley, 
London. 

4955. Ventinc of Receptacues, T. Madeley, London. 

4956. Waist Betts, J. D. Corke. London. 

4957. Sicats for Guns, F. von Alemann, London. 

4958. VaenTiLaTion of Tose Rartways, J. W. Thomas, 
London. 

4959. ELECTROLYTIC Rerinine of Corrgr, The Metals 
C: rporation, Limited, and 8S. Cowper-Coles, London. 

4960. CLrosurEs for Vesaris, F. C. B. Page, London. 

4961. Rox Fitms, H. Fritzsche, London. 

4962. TaREs-COLOUR PH ToGRAPHY Fiims, H. Fritzsche, 
London, 

4963. AuromaTic Gas REGULATING VALVEs, W. P 
Thompson.—({7he Holley Heat Regulator Company, 
Onited States.) 

4964. Evecrric Horsr:, H. T. Boothroyd, Liverpool. 

4965. Sramp:nc Gotp Epoxs of Picture Frames, C. 
Raschig, Liverpool. 

4966. oe for Hay Ricks, F. Reifenrath, Liver- 
pool. 

4967. Guns for Sportive Purposss, G. Fiikert, Liver- 
pool. 

4968. Puorocrapaic AppaRaTos, K. Michaélis 
London. 

4969. ELectrric Arc Lamps, T. E. Adams, London. 

4970. BorLer Frepsrs, N. F. Roadhouse and J, T. Etzel, 
London. 

4971. CytrnpricaL Boxes, W. de W. Chamberlin and 
W. H. Stout, London. 

4972. TgLeGRaPHic AppaRATus, C. Méray-Horvath, 

mdon. 

4973. CoLLAPSIBLE Exscrric Licut Firtine, J. F. H. 

let and A. Somervell, London. 

4974 TreEs for Boots and Sxors, J. Lucking.—(G. 
Pabst, Germany.) 

4975. PapER-CUTTING Macuines, T. B. Kendell, 
London. 

4976. Paper GaucE for Tyrewrirers, F, H. Harvey, 
London. 

4977. Treatment of Zinc, H. J. Carson and P. J. Ogle, 
London. 

4978. MANUFACTURE 
London. 

4979. InrzRNAL ComBusTION Enotes, P. 
London. 

4980. SuspENDERs for WEARING ApPPaRRL, A. F. Spooner. 

—(M. Mouslier, France 

4981. TouGHENING of MANGANESE STEEL, R. A. Hadfield, 
London. 

4982. Apparatus for the Maktnc of Gas, C. B. Tully, 
London. 

4983. Pornts for Rartways, R. A. Hadfield and P. B. 
Brown, London. 

4984. Ick-MaKING Macuings, P. E. Hodgkin and J. L. 
Rigg, London. 


of Turr Bricks, G. Peters, 


Ditmar, 


4th March, 1903. 


4985. INstRUMENT for StgERING CyciEs, F. W. Hall, 
London. 

4986. CHarn CoupLers, W. Stodhart and T. G. Clarke, 
London. 

4987. Sprrxe Hooks, H. W. Ley, London. 

4988. Treatment of Gas Liquor, U. G. 
London. 

4989. ATTACHMENT for EaRTHENWARE Jars, B. Babing- 
ton, Stechford, near Birmingham. 

4990. RaGuLtaTine Suppty of WaTER to Boruers, J. 
Richardson, Manchester. 

4991. PorRTABLE Frre-gscapss, T. Charlan, Manchester. 

4992. SupPoRTING Backs for SHow Carps, J. Ramsay, 


Moor, 


Glasgow. 

4993. Stop Gear for STaTIONARY Enorngs, 1). W. Cook, 
Doncaster. 

4994. APPLIANCE for Protectine Boots, G. H. Ellis, 
Fleet, Hants. 

4995. Pezzur, P. Wigley, Birmingham. 

4996. Ksoss for Fursiturg, T. Kennedy and A. E. H. 
Payne, Kildare. 

4997. Ergcrric Lamps, H. Smithson and E. R. Sharpe, 
Manchester. 

4998. DOoOvVETAILING 
London. 

4999. Woop-caRvinc Macuings, T. J. F. Ryland, 
London. 

5000. GRADUATED FLUTING Macutng, T. J. F. Ryland, 
London. 

5001. Macuixgs for PeRroRaTinG Paper and Carbs, 
J. E. Dorman and W. H. Dorman and Co , Limited, 
Stafford. 

5002. Drivine Putigys, E. Horton, Derby. 

5003. Brake for Spiyninc Spiypvzgs, 8. Ecroyd, 
Chorlton-cum-Hardy, near Manchester. 

5004. GEAR WHEELS, J. Moorhouse, Manchester. 

5005. Pipz Unions, G. Cotton, Manchester, 

5006. Frames for Motor Cycigs, F. 
Cheltenham. 

5007. Pipgs, A. Walters, Camborne, Cornwall. 

5008. Motor MgcuanisM for Cycies, E. 8. Bond, Bir- 
mingham. 

5009. INTERNAL ComBUSTION Encines, J. M. Hewitt, 
Manchester. 

5010. Hanp Protectors for Printinc Macuings, J. 
Connatty, Liverpool. 

5011. Etgctric Swirca for Motor Veuicies, C. T. 
Mason and 8. R. Brown, Leicester. 

5012. VaRIABLE Speep Gear, T. W. 8. 
Blackpool. 

5013. Means for Suspenpino Soap, H. E. Wright, 
Glasgow. 

5014, PHOTOGRAPHIC PRINTING-OUT Parer, P. C. Tyler, 
Southend-on-Sea. 

5015. GamE, D. McGregor, Glasgow. 

5016. Maxine Zixc, A. Kunze and K. Danziger, Man- 
chester. 

5017. Ourpoor Cuairs, A. Anderson, Glasgow. 

5018. SoLution for BLeacHinG Fipres, J., A., and W. 
H. Crowther, Huddersfield. E 

5019. RapriaTion Treatment of Lupus, J. Hunter, 
Liverpool. 

5020. WaTeRrRoor Carss, A. Smith, Glasgow. 

5021. Fixinc Lamp Giowes, W. Hall and W, R. Manders, 
Liverpool. 

6922, Compusep Doc Cart and Govgerness Uar, J, F. 
Boydell, Liverpool. 

5023. Risinc Hinogs, W. H. Hollandand R. Thomason, 
Liverpool. 

5024. Non-sKIDDING ATTACHMENT, M. Purser, jun., 
Carlow, Ireland. 

5025. Looms, B. J. B. Mills.—(A. Barbier, C. Charmetant, 
and J. Grassy, France.) 

5026. ReTuRN STEAM Traps, W., T. W., and A. Lees, 
Halifax. 

5027, AUTomMATIC WepaE, H. Mozley and F. 8, Whitaker, 
Burnley. 

5028. Stor Macutings, G. Ringelhan, Dresden. 

5029, INHALING AppaRATus, K. Langen and G, Miiller, 
Dresden. 

5030. CiRcULAR Saw, J. Barr and R, Anderson, John- 
stone, Renfrewshire. 


Machines, T. J. F. Ryland, 


H. Green, 


Hutchins, 





5031. GsLatine Invection Tosss, K. E. Funck, 
Dresden 

5082 Evang Desiongp to Work in CycLe WHEELS, 
L. A. Wharrad, Redditch. 

Precivitation of Gop, W. 

London. 

5034. Evgriastinc Screw Button, E. J. Chappell, 
Hove. 


and G. Platner, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gazette. 


707,135 Device ror THE PREVENTION OF EROSION IN 
Oepnancg, H. Maxim, New York, N.Y. — Filed 
Nov. mber 19th, 1898. ; 

Claim.—(1) The combination of a projectile having a 
peripheral shoulder and a conical rearwardly tapering 
rear portion, a pressure ring surrounding and capable 
of longitudinal movement on said rear portion, and 
an cbturating ring of plastic material between the 

pressure ring av.d said shoulder on the projectile. (2) 











The combination with a projectile of an obturating 
ring composed of fibrous material interwoven with 
metallic wire or gauze and impregnated with a plastic 
material. (3) The combination with a projectile of an 
obturator composed of a plurality of rings of fibrous 
material interwoven with metallic wire or gauze and 
impregnated with a plastic material, said rings having 
lamin of soft metal interposed between them. 
707,160. Cusnioninc Davick ror VaLves, B. Kost, 
Dresden, Germany.—Filed September 16th, 1901. 
Claim. —(1) The combination with a valve and 
mechanism for moving the same, of a movable weight 
and means on the valve-moving mech:+nism for mov- 
ing the weight to check the movement of the valve 
(2) The combination with the valve and mechanism 


FOZIEC} 


for moving the same, of a movable weight and means 
on the valve-moving mechanism for moving the 
weight to check the movement of the valve, and 
means for returning the weight to its normal position 
in opening the valve. 
707,216. Srram Borgr, H. A. Duc, jun., Charleston, 
8.C.— Filed September 3rd, 1901. : 
Claim.—(1) The combination of an internal cylin- 
drical furnace, am anuular fire-brick chamber therein 
having tangentially-arranged passages for the escape 
of the gases and means for introducing fuel into said 
chamber, substantially as and for the purpose 
described. (2) In a furnac2, the combination of a 
cylindrical internally-corrugated fire chamber, and a 
jet head located within the fire chamber through 
which the fuel is introduced thereto, said head 
causing the burning gases to gyrate in the fire 
chamber, substantially as and for the purpose set 
forth. (3) The combination of the boiler, a cylindrical 














internally and annularly corrugated furnace arranged 
within the same, a jet head located within the 
furnace for causing the burning gases to gyrate 
violently within and circumferentially of said furnace 
and against the walls thereof, and means for feeding 
fine fuel to the jet head, substantially as and for the 
purpose set forth. (4) In a boiler furnace, the com- 
bination of a boiler, an internal circumferentially- 
corrugated cylindrical furnace, a cylindrical fire-brick 
chamber within the furnace, said chamber being com- 
posed of a series of annular fire bricks having tan- 
gential fuel passages, and provided with external lugs 
spacing them from the walls of the furnace, and 
means for feeding fuel into said chamber, the gases 
jetted from said chamber being caused to gyrate in 
the annular space between the outer walls of said 
chamber and the inner wall of the furnacc, substan- 
tially as and for the purpose set forth, 


707,248. Preumatic Power Hammer, H. F. Maszey, 
Withington, England.—Filed March 1st, 1901. 

Claim.—(1) In a pneumatic power hammer the com- 
bination of a pump cylinder and a hammer cylinder, 
with passages to connect the two ends of the cne with 
the two ends of the other, and furnished with openings 
to be opened more or less, or closed, in order to regu- 
late the flow of air between such cylinders. (2) Ina 
pneumatic power hammer the combination of a pump 
cylinder and a hammer cylinder, with passages to con- 
nect the two ends of the one with the two ends of the 
other, and furnished with openings to be opened more 
or less, or closed, in order to regulate the flow ofvair 
between such cylinders, and means to open such 
openings more or less, and close them. (8) In a 
pLeumatic power hammer the combination of a pump 
cylinder and a hammer cylinder, with passages to 
connect the two ends of the one with the two ends of 
the other, and furnished with openings to be opened 
more or less, or closed, in order to regulate the flow of 
air between such cylinders, and a valve provided in 
connection with one of the passages connecting the 
said cylinders, to stop at times the flow of air there- 
through in one direction. ed In a pneumatic power 
hammer the combination of a pump cylinder and a 
hammer cylinder, with passages to connect the two 





ends of the one with the two ends of the other and 
furnished with openings to be opened more or |vss or 
closed, in order to regulatethe flow of air between such 
cylinders, and a passage connecting the said openings 
a valve provided in connection with the said Passage, 
to close or open it more or less, and so to close or open 
more or less the said openings, a valve provided in 
connection with the said passage, to stop at tines the 
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flow of air therethrough in one direction, a valve pro. 
vided in connection with one of the passages connecting 
the said cylinders to stop at times the flow of air 
therethrough in one direction, and a valve provided in 
connection with the other of the passages connecting 
the said cylinders, to stop at times the flow of air 
therethrough in one direction. 


707,304. Moror Lawn Mower, 7. and W. I! Cold: 
well, Newburgh, N.Y.—-Filed March 7th, 1002 

Claim.—(1) The combination with a motor-carrying 
frame. provided with traction and lawn-rolling rollers 
supporting said frame, of a cutter frame located in 
front of the said traction and Jawn-rolling rollers, and 
provided with cutting mechanism and with ground- 
engaging devices in constant engagement with the 
ground when the cutter is in operation for regulating 
the height of the cut, devices for raising the said 
cutter frame for transportation from place to place, 
and connections between the motor frame and cutter 
frame for transferring substantially the whole weight 
of the cutter frame when in operative position to the 
motor frame, to add to the effectiveness of the traction 
rollers, substantially as described. (2) In a moter 
lawn mower, the combination with the motor frame 





provided with traction and lawn.- rolling rvllers 
entirely supporting said frame, of a cutter frame 
arranged in front of said rollers and provided with 
ground-engaging devices forward of the transverre 
line of cut to regulate the height of cut and a guard 
roller in rear of the line of cut, push bars pivotted to 
the motor frame and provided at their forward ends 
with pins disposed longitudinally of said bars, said 
cutter frame being provided with parts having 
vertically elonga' apertures to receive said pins, 
and springs for supporting substantially the entire 
weight of said cutter frame, substantially as de- 
scribed. 

707,371. APPARATUS FOR ReMovine MaTgRIAL FROM 
Boats, &., A. M. Acklin, Pittsburg, Pa.— Filed 
September 5th, 1901. 

Claim.—(1) The combination with a boat, of a buckct 
adapted to be lowered and rafsed to and from the hold 
of said boat, a deflecting frame, and means cunnected 
to said frame for moving the same to tilt the bucket 
and move the same in a horizontal course to gather the 
material therein. (2) The combination with a boat of 
a bucket adapted to be lowered and raised to and 


from the hold of said boat by ropes or cables, a movable 
deflecting frame adapted to engage with the bucket to 
tilt and. move the same in a horizontal course to 
gather the material therein, said frame having an 
opening therein to permit the bucket to be lowered 
and raised through the same to and from the material 
in the hold, and a sheave on said frame for engagir g 
with the ropes or cables during the movement of said 
frame and bucket. 
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sOUTH AFRICA FROM AN ENGINEER’S 
POINT OF VIEW. 
(From our Special Commissioner.) 
XXI.—IRRIGATION: A DISAPPOINTING SITUATION, 
JOHANNESBURG, February 16th. 
Or all the engineering problems in South Africa, that 


No. 


of irrigation is at once the most difficult and least 
satisfactory. Difficult, because of its comprehensiveness, 
and the impossibility of laying down a general rule which 


will cover all situations. Unsatisfactory, because the 
little that has been undertaken has seldom been carried 
out scientifically or well, and the prospects of improved 
conditions are slight. In order to account for this dis- 
appointing situation I must touch as briefly as I can on 
the causes which have led up to it. And at the outset I 
would point out that there is nothing vindictive in what 
Ihave to say. I am merely giving facts, many of which 
I should prefer to omit were it possible to convey an 
appreciation of the state of affairs without them. 

In a recent letter to THe ENGINEER, a correspondent 
yery rightly pointed out a slip made by me in one of the 
earlier articles of this series. Inadvertently I described 
acertain gentleman as Hydraulic Engineer to the Cape 
Government. Though a hydraulic engineer, the gentle- 


man in question was not a Government Engineer. In 
fact, at the time of my writing, there was no such post. 
The office in question was vested, for the time being, in 


that of Chief Inspector of Public Works. This, I believe, 
is to be remedied in the early future by the appointment 
of an engineer who is, I understand, on his way to South 
Africa now. It is time that this came about, for the 
absence of a specialist in this most important depart- 
ment has been a standing obstacle to progress. 

Without foodstuffs grown on this continent, South 
Africa will always be dependent on the outside world for 
her provisions, and without scientific irrigation practically 
applied, she will never be able to grow her foodstuffs. 
With irrigation, she might easily not only supply her owr 
wants in this respect, but to a great extent those of the 
Mother Country too. Under the present régime we must 
not look to Cape Colony to take the lead in any pro- 
gressive measure. She does not trouble to develop her 
mineral wealth, she looks upon her railways as an elec- 
tioneering lever, she neglects her harbours, and, as was 
to be expected, she has conscientiously shirked irrigation. 
To do Cape Colony justice, however, she has certainly a 
sort of excuse for hesitating to spend money on irrigation. 
This excuse is to be found in the fact that up to the 
present the tentative work carried out by the Cape 
Government in this way affords an almost unbroken 
record of futility and disaster. 

I have no wish to insist on the reasons for this, beyond 
emphasising the fact that, whatever the capacity of a 
Cape Government engineer may be, his position is such 
that it is usually impossible for him to do justice to 
himself or to his work. The curse of Cape Colony to day 
is that public works, like everything else, are hampered 
by their being used for political and sometimes even 
private ends. When such is the case, the position of the 
engineer, who is a public servant controlled by a polli- 
tician, is an unsatisfactory one. To descend from 
generalities to a definite instance of the futility in 
irrigation work, I will take the case of the Kenhardt 
Dam, commenced in 1898 and completed some twelve 
months later. At the time Sir James Sivewright 
was Commissioner of Public Works. It appears that, 
for a reason which has never been divulged, he con- 
ceived the idea of damming the waters of the Zak River. 
He instructed Mr. Joseph Newey, Chief Inspector of 
Public Works, and ipso facto hydraulic engineer to the 
Government, to draw upfa scheme, and design an earthen 
dam. So far so good. No proper survey was authorised, 
however; no calculations as to the nature and capacity 
of the catchment area were made, and against the 
advice of the engineer a contractor, who admittedly had 
never constructed a dam in his life, was employed to 
carry out the work. Fortunately for all concerned the 
scheme involved only £40,000. I need not give par- 
ticulars of the dam. When completed a few feet of water 
were admitted to it, but had to be run off again owing 
to defective work. Then came a flood, and the whole 
structure was washed away. Even ia Cape Colony, where 
the public expect their money to be frittered away, in- 
quiries are sometimes held in cases of this sort, though they 
usually end in nothing. In this case an inquiry was held, 
and, though the evidence was instructive, nothing came of 
it. When asked how it was that he undertook this work 
without satisfying himself as to the ordinary fundamental 
conditions of the water supply, Mr. Newey explained: 
“We did it to oblige the Commissioner, Sir James Sive- 
wright.” “ None of us knew anything of the Hartebeeste 
or Zak River above Kenhardt before the work was 
undertaken,” continued Mr. Newey. ‘“ We knew nothing 
of the area, or of the character of the watershed, rainfall, 
river flow, or anything else but what was gathered from 
local people.” Later on Mr. Newey explained his rela- 
tions with the contractor as follows:—‘ Frequent com- 
plaints were made about the conduct of the contractor, 
and about his people, and about nearly everything he 
did. Deviations from instructions were constantly going 
on, but we had to allow the work to go along, because 
Sir James Sivewright said, ‘Give the poor devils a 
chance, They know how to make dams better than we 
do, “ Better than we do.” Well, well; what a reflec- 
tion | And so this famous dam was put in hand bya 
Commissioner of Works for no very definite object, 
designed by an engineer who “knew nothing about the 
area or the nature of the watershed, or of the rainfall,” 
Xc., and constructed by a contractor who, though he had 
never built a dam before, knew more about it than any- 
body else concerned. Naturally enough the dam burst, and 
naturally enough too, for it was in Cape Colony, the con- 
tractor was paid his full contract price. And the moral of 
it all is that when working for the Cape Government it is 
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better to be a contractor than an engineer. Better than 
either it is to be Commissioner of Public Works, for the 
position appears to allow of an indulgence in personal 
fads without incurring any practical responsibility. So 
when irrigation is mentioned, Cape Colonists ery “ Hold! 
Enough!” And when a new scheme is proposed in 
Parliament it meets with but scant consideration. Now, 
if Cape Colony, who should have taken the lead in irri- 
gation work, has only succeeded in making a muddle of 
this problem, it is not that her engineers have not studied 
the question. Her engineers, taken as a class, are 
thoroughly up to the standard, but they do not get a 
chance. Irrigation, if properly carried out, affords so 
obviously the most important of all engineering possi- 
bilities for Cape Colony that successive Governments have 
felt obliged to make a show of deliberating how to prepare 
to begin to take it up. With this view, certain investi- 
gations have been going on for upwards of thirty years 
at Government expense. These investigations have, as a 
rule been in the hands of competent engineers, and have 
been carried out conscientiously and well. They have 
often resulted in practical schemes and suggestions, but 
these schemes and suggestions have not been acted upon. 
They have been pigeon-holed. 

The catastrophe which I have recorded above was not 
primarily due to the engineer, whatever his share in the 
responsibility may have been, for his hands were tied. 
Other experiments in irrigation by the Cape Government 
have not all resulted in so prompt and complete a fiasco, 
but there is not one which can be pointed to as being in 
any manner a success. 

The late Mr. Cecil Rhodes, who in turn experimented 
in everything which was likely to advance the interests 
of South Africa, naturally enough at one time dabbled in 
dam making. Near the spot where he now lies buried 
amidst the solitary grandeur of the Matoppos is Rhodes’s 
farm, irrigated artificially by a dam. 

This dam is situated at Sauerdale, seventeen miles 
from Bulawayo, in Rhodesia. It is the largest thing in 
dams ever attempted in South Africa, and has a catch- 
ment area of forty-five square miles. The wall is 75ft. 
high by 1200ft. long, with a top width of 15ft., and a base 
of 390ft. The storage capacity is 950,000,000 gallons. 
Up to the present this dam can hardly be described as 


Baviaan Krantz 






/ : “Tr row 
land to be Irrigated 
: 1000 Acres P 





Proposed Weip 





ORANGE RIVER IRRIGATION 


a success. This is not due to any structural defect. 
but to an underestimate of the necessary catchment 
area. At present there is not enough water to fill the 
dam. By means of an expensive channel, which is now 
being cut, the waters of the Malena River are being 
pressed into the service to complete the supply. 

The most interesting dam recently constructed in 
South Africa was that built by the Boers just below 
Ladysmith at the time of the siege of that place. The 
object, of course, was to irrigate artificially the be- 
leagured garrison of that town. Fortunately, it was a 
failure. I am sending a photograph of this dam, 
taken by a Boer, Mr. Van Hoepen, of Pretoria, at the 
time of its breaking up. When I visited the spot there 
was hardly a trace of the bags of ballast of which the 
dam wall was constructed. A little engineering know- 
ledge would have made it clear to the Boers that, with 
the means at their disposal, it would have been impossible 
to effect their purpose. Even if the wall had been able 
to stand the pressure, the neutral camp and the hospital 
only would have been flooded—not Ladysmith. 

Another obstacle to irrigation throughout British 
South Africa is to be found in the fact that the laws 
of the various Colonies are so strict with regard 
to tampering with a neighbour’s water supply that 
it is practically impossible, save in a few exceptional 
circumstances, for the private individual to do more than 
play with the subject. These restrictions apply often 
when the neighbour in question may be miles away, and 
may have no intention or means of utilising the water on 
his own account. Small dams built on the rule-of-thumb 
principle by individual farmers, are to be found dotted 
over many parts of South Africa. Some of them have 
served their purpose in a way, but it is seldom that the 
best results have been obtained from them. This 
was owing more particularly to a want of knowledge as 
to the best methods of applying the water to the soil. 
Too much has been poured on at the top of the land, 
and allowed to find its way down, leaving the upper 
portion washed and water-worn. Generally speaking, no 
discretion has been used as to the periods of watering, 
and crops have often been drowned or rotted by applica- 
tions which were too frequent and too copious. 

Private enterprise in irrigation, even in cases where 
there was no legal obstacle, was hardly to be expected of 


the average Boer. All that he cared about, as a rule, was 
to grow as much grain as he required for hig own use, and 
a few fruit trees. A bore hole, which woul@ ‘provide him 
with sufficient water for this purpose, was;@s a rule, all 
that he considered necessary. 

Here, of course, it is impossible for me to go into 
details of the Boer methods of irrigation. To those, 
however, who would inform themselves more fully on 
that subject, and on the general methods of farming, I 
would recommend a perusal of Wallace’s “ Farmin 
Industries of CapeColony” (London: P.§. King). It is 
not a well-written or a well-arranged book, but it contains 
a mass of useful information. Among the few instances 
where scientific irrigation has been applied successfully 
by private enterprise is one on the property of the Orange 
River Farming Company. As I think your readers may 
like to have particulars of a definite successful instance, 
I quote here in extenso a’ detailed description of this 
irrigation scheme. This has been written specially for 
your paper by an engineer who has had much experience 
in these matters. With these particulars I send a sketch- 
plan of a scheme and some photographs, all of which are 
interesting. 

Along some of the large rivers there are extensive 
alluvial fields which adapt themselves to easy irrigation. 
On the banks of the Orange River, for instance, plains of 
2000 or 3000 acres of alluvial soil are found on some of 
the farms. One farm, “ Baviaan Krantz,’ has been 
bought by the Orange River Farming Company, for the 
object of irrigation, and about 1000 acres put under 
cultivation. The whole farm is 10,000 acres in extent. 

The method of irrigation is as follows :—Two circular 
shafts, 60ft. in depth, have been sunk through the sand of 
the river bank, at a distance of about 200ft. from the 
river, and a drift put through from the shafts to the river. 
A syphon pipe, 10in. in diameter, was then laid down 
from the river to the shafts, and the drift was allowed to 
fall in. The shafts have been lined with masonry 
throughout. A smal] pipe leads from the bend of the 
syphon up the shaft to a small air pump, which exhausts 
the air from the syphon, and allows the water to fill it. 
This exhausting is performed every morning before 
pumping commences. 

The water is lifted from the shafts by means of chain- 
buckets, driven by a Crossley oil engine of 21 indicated 
horse-power.. There are two sets of buckets in each 
shaft. With the two shafts at present in use only about 
10 horse-power are used, so that this one engine is capable 
of doing double the quantity of work. The buckets 
empty into launders, which are led round to the main 
water-furrow. This latter is constructed of galvanised 
iron sheets, 8ft. long by 3ft. 2in. wide, bent into a semi- 
circle of 2ft. diameter, and riveted together. It is carried 
across a shallow gully on wooden trestles, and then laid 
on the ground, following the contour of the hills. The 
fall is 6ft. in a mile, and the total length at present laid 
just over one mile. It commands half the ground to be 
irrigated, and will be extended later to the full length. 
The working capacity of this furrow is 218 cubic feet of 
water per minute, leaving 4in. of freeboard on each side. 

The reason for sinking pits for the water supply and 
leading it in by a syphon is that when the river is in a 
flood after rains it sometimes rises as much as 17ft. 
above its normal level, and would wash everything away 
that was near that level. Besides this, the present water 
channels often get filled up with silt,and the course of the 
river is changed. Thus a pool to-day may be a sand 
bank next month. With this syphon arrangement all 
that is necessary to tap the deviated water is to add on a 
length or two of piping to reach the point in question. 

Working as at present, it takes five days of nine hours 
to water a hundred acres, so that twenty acres are watered 
per day of nine hours. In very dry weather—from mid- 
November to the end of January—it is necessary to water 
the ground to this extent at least every ten days. A crop 
of oats planted in April will be brought to the reaping 
stage with four or five waterings. The first watering, 
immediately after ploughing and just before sowing, 
requires two hundred tons—equal to two inches of water 
—per acre. The seed is then sown, and another watering 
given in perhaps a month’s time. This requires only 
fifty tons of water to the acre. In October the oats are 
ready for reaping, having required altogether from four to 
four and a half inches of watering. The ground is 
ploughed up immediately after taking in the crop, ni 
potatoes are planted at once. 

The manager estimates that a quarter of a million 
gallons per acre are required per annum—equal to ten 
inches of water—per acre with a normal rainfall, but in 
some years more is required. . For example, in the year . 
1900 375,000 gallons per acre were required for a certain 
piece of ground, and in 1901 much less than a quarter of 
a million gallons. The average rainfall for this district is 
about ten inches per annum. A reservoir is in contem- 
plation, and will be started immediately, to hold water 
equal to about ten days’ pumping.. The pumps will then 
be run at night to fill this reservoir, and during the day 
for direct irrigation, thus getting double capacity. 

Also two more engines of the same size as the one at 
present working are lying on the property. These will be 
erected and started as soon as possible, when there will 
be two constantly running and one auxiliary. This will, 
of course, necessitate sinking two more shafts to connect 
with the others, but the cost of these will be very small, 
as the ground is sandy and easily worked, and sinking, 
masonry, «&c., -is all done by the people living on the 
farm. 

At the lower end of “ Baviaan Krantz” there is a fall 
of several feet in a hundred yards in the river. This, 
with the large volume of water available, will be sufficient 
to operate a low-pressure turbine which will generate, 
sufficient power for pumping, ploughing, &c., and it is the. 
intention of the management to install such electric 
plant in the future, thus doing away with the oil engines 
already in use, though even these are wonderfully 
economical. 





Regarding costs, the whole outlay up to the present, 
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including shaft sinking, machinery, three engines, piping, 
and water-furrow, has been only £3000. The engine, as 


running at present, uses 1°079 gallons of paraffin per hour | 


for fuel. The actual cost of paraffin landed on the 


property, and bought at retail prices, works out at 2s. 3d. | 


per gallon. Taking figures for the cost of irrigating 
100 acres at the commencement of cultivation when 


transport, &c., was dear owing to the war, the total cost | 


per acre per annum for irrigation comes to 31°6s. per 
acre, allowing 1'95s. for attendance, Xc., 1s. for overseer, 
22°32s. for fuel, and 6:4s. for depreciation. But from 
quotations which the manager has just received, he con- 
siders the cost of fuel will not be more than ls. per 
gallon, when shipped direct from America. This will 
bring the cost of irrigation—on the 100 acres basis—down 
to 19°27s. per acre. 

Cultivation was only started in 1899, and one good crop 
was gathered, but had to be destroyed owing to the Boers 
coming into the district, consequently no financial results 
are to hand as yet. Moreover, the young fruit trees, 
vines, &c., which had just been planted, had to be left at 
the most critical period of their lives; consequently many 
of them died off. 

There are thousands of acres of irrigable lands lying 
along the banks of the Orange River between Norvals 
Pont on the Johannesburg line and Orange River Station 
on the Kimberley line, a distance of 140 miles, and when 
all this ground is taken up for farming purposes, as it is 
almost certain to be when the results at Baviaan Krantz 
become known, a railway could easily be constructed 
between these two points to tap al] this rich country, 


and as far as I know, the only work worth reading on | 


this subject which is at present available. And it is 
immensely valuable. 
| which the advice of an undoubted expert in these matters 
| is accepted by South African politicians, [ cannot help 
recording a conversation I had recently with a certain 
Cabinet Minister in a certain Colony on this subject. 
No, no. 
read Willcocks’ report?” I suggested. 

“Oh, yes, of course,” said the Minister, who shall be 
nameless, “and I am reading it again, very carefully.” 
“ What do you think of it?” Iasked. ‘Oh, he’s one of 
those fellows who come out here for a few 
months, and then write and tell us how to do things.” 
Though I reflected that I was another --——-— fellow on 
a somewhat similar errand, I screwed up my courage to 
put another timid question. 

“Don’t you think that there is in it a great deal of 
useful information on a very difficult problem ?” 

“TI don’t know about that,” he replied; “ I merely read 
it for political purposes. I want toseeif there is something 
in it which I can catch hold of to trip up my opponents.” 

After all, then, it would seem that a thorough expert 
has his uses, even in the eyes of a South African poli- 
tician. Who shall say that the prospects of irrigation 
out here are hopeless after such a testimony as that? 

And here I shall leave the subject of irrigation in South 
Africa. If this article appears to be _ pessimistic, 
let the reader turn to the report of Sir William Will- 
cocks, There he will find a gentle tone of optimism 
running throughout the book. It is the optimism of the 


As an instance of the spirit in | 


It was not poor Sir Gordon Sprigg :—“ You have | 


ELECTRIC RAILWAYS IN EUROPE 
One of the noteworthy points in connection with th 
operation of the combined elevated and underground 
electric railway in Berlin, portions of which have now 
been in service for a year, relates to the loud noise mt 
duced by the running of the trains on the high-leye] 
sections, and the experiments made by the Siemens and 
Halske Company to overcome this difficulty for the pur. 
pose of meeting official and other requirements, (¢ 


| the six methods tested over a period of several months 
, 


it has been found that the most satisfactory results have 
been obtained from the use of longitudinal wooden 
sleepers for the track rails, and a short time ago the repre. 
sentatives of the municipal authorities, following the 
example of the supervising officials, were invited by the 
company to ascertain the position of affairs for them. 
selves. The use of wooden sleepers laid longitudinally 
is now being proceeded with on another section of the 
railway, in order to determine by more extended tril 
whether this method confirms the previous results. As 
a result of the working of the railway during the year. it 
is unoflicially suggested that the experience gained shows 
that curves of a less radius than 280ft. should in any 
circumstances be avoided, and that the curves of this 
extent on the railway form the extreme admissible limit: 
that underground stations should be near the surface. 
and be approached by as few stairs'as possible; and that 
in the streets outside the stations signals should be 
erected, to indicate the time of departure of the next 








and the great markets of Kimberley, Johannesburg, 
Pretoria, &c., could be ‘supplied with the best of every- 
thing at a much lower figure than at present. Beyond 
this similar fields can be opened up in the same manner 
allover the country. There are lots of small farms on 
the river banks suitable for individuals who could put in 
their own irrigating plant at a comparatively small cost. 
Unirrigated land is worth from £1 to £2 per acre at 
present, and labour is plentiful and cheap. 

It is evident that the idea has made a good impression 
in the locality already, as the manager has had a great 
many applications from farmers in a small way to buy 
single acre plots of irrigated land from the company at 
£60 or £70 an acre. If it decided to sell such plots, a 
water due of perhaps £5 per annum will be charged on 
each plot, which will soon pay the cost of pumping and 
bring in a considerable revenue. 

It was, perhaps, to be expected that we should be 
indebted to Lord Milner for the first practical steps inthe 
way of ascertaining the possibilities of scientific irrigation 
in South Africa. I except, of course, those pigeon-holed 
statistics of the Cape Government, for while they are 
pigeon-holed they are useless. A few years ago Lord Mil- 
ner instructed Sir W. Willcocks, C.M.G., M. Inst. C.E., 
managing director of the Daira Sania Company of Egypt, to 
visit, study, and report upon this problem in Cape Colony, 
the Orange River Colony, and the Transvaal. The result 
was an exhaustive report on “ Irrigation in South Africa,” 
issued in November, 1901. I presume that this document 
is procurable in London, from one or another of the 
Agents-General for these Colonies.* There is no publisher’s 
name onit. It is merely “ Printed by authority.” But 
I strongly advise all who are interested in this question to 
lay hands on this pamphlet if they can. It is the best, 


* Eyre and Spattiswoode are the publishers,—Ep. THE &. 





FAILURE OF THE BOER DAM OUTSIDE LADYSMITH. 


expert who knows how the thing could Le done.¥ And he 
bases his arguments on the work carried out successfully 
by himself and others in India, Egypt, Italy, and else- 
where. But his optimism is qualified from the start by 
certain conditions, which he rightly lays down as essen- 
tial before success can be obtained. Of these the most 


relating to water throughout these Colonies. I see no 
sign of these conditions being fulfilled. It is for this 
reason that I have confined my remarks to endeavouring 
to explain how matters actually stand, and to pointing 
out the many obstacles to a progressive policy in irriga- 
tion which now exist. 
afraid that but little will be done. 








THE INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION 


of this Association was held in the Institution room, 207, Bath- 
street Glasgow, on Monday evening, 16th inst., the President, Mr. 
C. C. Lindsay, M. Inst. C.E., in the chair, when Mr. Arch. C. 
Walker, B.Sc., Stud. Inst. C.E., read a paper on ‘‘ Standard Steel 
Sections.” In introducing the subject the author spoke of the 


necessity for organisation in business to meet the increasing com- | 


petition in trade, and of the want of promulgation of scientific 
knowledge in ovr educational methods, a want which is slowly 
heing recognised by the educational schemes of to-day. The paper 
then treated of the Jack of system in the manufacture of rolled 
steel sections, and the consequent effect on cost and delivery. 
The number of sections to be rolled, as contained in the list of 


British Standard Sections just issued by the Engineering Standards | 


Committee, was commented on with a view to showing that the 
reduced number provided adequately for all needs of design. In 
conclusion, the paper treated of the comparative advantages of the 
British and metrical systems in their relation to the subject of 
steel sections. A highly interesting discussion followed the read- 

| ing of the paper, and on the motion of the chairman a very hearty 
vote of thanks was awarded to Mr, Walker, 


For until they are removed I am | 
| course of this year. : 
| ments with electric cars and locomotives have proved to 


| neighbouring line. e 
| drawn to a report, prepared by Dr. Reichel, formerly 


tra'n. These suggestions are apy arently maze in view 
of the proposed eastern extension of the railway from the 
Potsdam railway station vid the Spittelmarkt to Alex- 
ander-place. It is thought that this prolongation will 
be of a costly nature, owing to the difficult conditions of 
underground Berlin, namely, quicksand, the displace- 


important is a drastic and sweeping alteration in the laws | ment of sewers, pipes, and tubes, and the expropriation 


of property in the dearest parts of the city. The cost in 


/some quarters is placed as high as £645,000 per mile, 


but this is pure conjecture. a 

The remarkable high-speed trials on the military 
railway between Marienfeld and Zossen, which were 
suspended a few months ago, will he resumed in the 
However interesting these exper- 


be, the Prussian railway authorities are determined to 
ascertain the possibilities of attaining considerable speeds 


| by means of steam locomotives, and the military line 


oF STUDENTS.—The seventh general meeting of the current session | J 2 ’ aris: Ps 
¥ : 7 | between Schoneberg and Zossen is to be utilised for this 


purpose. This section will be laid with heavier rails, as 
will also that for the trials with the electric cars on the 
In the meantime, attention may be 


engineering manager of the Berlin elevated railway, on 
the experimental results obtained on the Marienfeld- 
Zossen railway, which is situated near Berlin. This 
report, which was presented at the February meeting of 
the Berlin Railway Association, mentions that a speed of 
100 miles an hour was attained, and could have been 
largely exceeded if the capacity of the power station 
had been greater. Perhaps the most interesting part of 
the report is the announcement of the successful re- 
moval of the transformers from one of the electric loco- 
motives and the direct supply of three-phase current to 
the motors at 10,000 volts, if not at a considerably greater 





Marcu 20, 1903 


THE ENGINEER 


283 








_— 


The abandonment of the use of transformers 
has ha! the effect of reducing the weight of the loco- 
motive from 92 tons to 78 tons, and Dr. Reichel considers 
it no longer doubtful that speeds of 124 miles an hour 
can be attained. The question largely depends upon 
the supply of power being of comprehensive limits, 
as in the 100 mile an hour trials the power required at 
starting was 2500 horse-power, whereas during the 
‘ourney it only amounted to 700 horse-power. _ 

Leaving the question of Germany on one side for a 
moment and referring to Russia, we find the Government 
of the latter country devoting more attention to the 
subject of electric locomotion. In the first place, the 
Government is reported to have under consideration an 
application by a private company for a concession to 
construct normal gauge electric railways commencing in 
the neighbourhood of Lake Ladoga. The scheme pro- 
vides for the gradual extension of the railways to the 
districts between St. Petersburg, Vologda, and Petrosa- 
yodsk. On its part the Government proposes to establish 
a full gauge electric railway between Sevastopol and 
Yalta in the Crimea, the total length being 93 miles. At 
present the only means of transport between the two 
places is by ship. In the case of the projected electric 
railways and tramways for St. Petersburg and Moscow, 
which have been promoted by Messrs. Balinsky and 
Werner on behalf of an American syndicate for nearly a 
year, it would now appear that the proposal has been 
abandoned in so far as Moscow is concerned. This is 
apparently due to the opposition of the municipal autho- 
rities, who have elaborated a tramway scheme of their 
own, and are seeking permission to carry it into effect at 
a cost of £4,000,000. The same kind of opposition, sup- 
ported by the Ministry for Home Affairs,is being brought 
forward to the project as applied to St. Petersburg; but 
against these objections has to be set the powerful 
influence of M. de Witte, the Minister of Finance. It is 


pressure. 
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BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES. 
No. VIII.* 
American Bridge Company: Economy Works.—In 
view of the steady growth of business, and of the fact 
that several of its works are old, ill arranged, small, and 


ill adapted for economical work, the American Bridge | 


Company decided to build an immense modern plant in 
the neighbourhood of Pittsburg. The company therefore 
acquired an extensive area of land on the Ohio River, near 
Economy, on the Pennsylvania Railroad, about fifteen 
miles from Pittsburg. The site comprises about 150 
acres, lying between the river and the railway, and about 
125 acres on the plateau above the railway. This latter 
property has been laid out as a residential district, and will 
be connected with the works by a steel inclined viaduct. 
It is the intention of the company to concentrate at 
this point the work now done at the older works of the 
company in the Pittsburg district, which will be aban- 
doned. The plant will be the most extensive of its kind 
in the world, and will have a producing capacity of 
15,000 to 20,000 tons of miscellaneous structural material 
per month. The buildings will all be permanent and sub- 
stantial structures, and all the equipment and appliances 
will be devised in accordance with the latest experience, 
and arranged for the most economical handling and pro- 
duction of material. Reference to the plan in Fig. 9 
will indicate the general] arrangement of the new works, 
the construction of which has already been commenced. 
The main bridge shop will be 780ft. long and 270ft. 
wide, equipped with tools and handling appliances of the 
most modern design. The whole area of this shop will be 
covered by a system of electric hoists operating trans- 
versely. At the lower or discharging end of the shop 


facilities are provided for handling and machining 


\ avntigo« 


| and the operations to be performed on the material render 


it advisable to resort to different methods of treatment. 

Between these two structural shops will be built a 
template shop 60ft. wide and 512ft. long. This building 
will be provided with ample facilities for handling and 
finishing template timber, and distributing it in the most 
convenient manner throughout the shop. This shop will 
be provided with longitudinal galleries along both sides, 
leaving a central opening to facilitate lighting and venti- 
lation. The main floor of this shop will be raised sufficiently 
above the general level to permit the use of its base- 
ment for closets, lavatories, &c., for the workmen of the 
bridge shops. Timber will be stored in an outlying build- 
ing at a distance, to reduce fire risks, and the timber will 
be delivered as required by means of the narrow gauge 
railway already mentioned. 

A separate building, 220ft. by 225ft., will accommodate 
the hydraulic forge foreye bars. It will contain two sepa- 
rate systems of hydraulic forging machinery. One set for 
finishing bars up to and including 8in. wide; the other set 
will handle bars up to 16in. in width with heads 36in. 
diameter. This latter system will be the most powerful 
of its class in existence. The main upsetting machine will 
weigh 250 tons, will be almost entirely of steel, and will be 
capable of exerting an upsetting pressure on the eye bar 
of 1500 tons, and a simultaneous vertical holding-down 
pressure on the bar of 3000 tons. The hydraulic shears 
will be capable of cutting cold bars of 16in. by 3in., with 
a shearing pressure of 1000 tons and the vertical punch 
capable of punching 16 one inch holes through 3in. material, 
hot, and exerting a pressure of 1000 tons. Suitable 
rolling and straightening machines will be installed. 
Roller straightening is intended, as far as possible, to 
reduce the liability of injury to the bars. ll the 
furnaces will be heated either by oil or natural gas. The 
annealing furnaces are being designed for continuous pro- 
duction, and will be so controlled as to heat the material to 





Fig 9—AMERICAN BRIDGE COMPANYS WORKS AT ECONOMY 


said the latter Minister is now in favour of the scheme, structural members of over 100 tons in weight or over 


on the ground that its realisation wou!d result in an 
influx of foreign capital, which Russia certainly desires, 
and if the report is correct there is every probability of 
the project receiving official sanction. 

A short time ago the Mediterranean Railway Com- 
pany, which a year ago introduced electric traction on 
the line between Milan, Varese Porto, and Ceresio, 
threatened to suspend the service in the event of the 
Italian Government declining to provide the funds 
necessary for the provision of additional rolling stock. 
The Minister of Public Works now proposes to sanction 
a grant of £200,000 which the ccmpany requires for the 
purpose. The same company has submitted to the 
Government plans for the substitution of electric trac- 
tion on the Rome secondary railways. In addition to 
having this scheme under consideration, the Minister of 
Public Works is devoting attention to the question of 
the electrical operation of the contemplated direct line 
of railway between Rome and Naples, as well as on the 
railway already existing between the two towns. It is 
estimated that 54,000 horse-power would be required for 
the working of the two lines. 








Buenos AtRES ExHIBITION.—The Consul - General of the 
Argentine Republic informs us that the Argentine Rural Society 
invites exhibits from Great Britain at the International Exbibition 
of Machinery and Implements of the Dairy Industries, which will 
be held in Buenos Aires from September 15th to the 23rd next. 
In view of the importance this new branch of Argentine industry 
will be to British manufacturers as an outlet for their dairy 
implements, &c., the Rural Society trusts that special attention 
will be given to this Exhibition. The Consul states that the 
Argentine dairy industry is in its infancy, and, therefore, the 
prospect of future demand for dairy machinery and implements is 
most promising, and in proof thereof he states that not even 10 
per cent, of the number of cows available in the Republic for 
milking purposes have so far been brought to the pail. Pro- 
grammes and full particulars of the Exhibition may obtained | 
from this Consulate General, or at any of the Argentine Consulates 
in the United Kingdom. | 


120ft. in length. Many of the tools in this shop will be of 
special design, such as multiple punches for simul- 
taneously punching standard beam connections, and 
punches with automatic tables or adjustable spacing racks. 
Multiple radial drills carried on longitudinal moving 
gantries will serve for the usual drilling and reaming. 
Riveters of special design will be carricd on gantries or 
travelling wall brackets. All revolving machinery will be 
electrically driven, no vertical belts being required, thus 
clearing the whole overhead area for the free use of the 
electric hoists. 

This building will be flanked by two lateral wings 28ft. by 
264ft.; one of these serves as tool rooms, shop offices for 
the foremen, «c.; the other is a store room. The building 
will be lighted by high windows around the walls in con- 
junction with an ample area of skylights in the roof. The 
general construction of this building, and of all the shops 
of the plant, will be a skeleton framework of steel, 
thoroughly braced, and having all wall surfaces filled with 
concrete, except where windows occur. The only com- 
bustible material used will be the wooden plank sheathing 
for the roof, and this will be covered by a gravel roofing 
composition. Longitudinal narrow gauge lines at suitable 
intervals extend from the stock yard through the shop to 
the loading cranes. On these lines material will be 
carried by power operated trucks. Arrangements are 
made for heating the buildings in the winter, and other 
provisions are also made for the comfort and convenience 
of the workmen. 

Parallel with the main bridge shop, and between it and 
the river, will be the auxiliary bridge shop, 600ft. by 180ft. 
This shop will be fitted up for such special structural 
work as highway bridges, roofs, and material generally of 
a lighter or more complicated type than that handled in 
the main bridge shop. In works of this kind experience 
has demonstrated the desirability of separate shops for 
different classes of work, where the character of the tools 

* No, VII. appeared March 6th. 


the desired refining temperature. All this hydraulic 
machinery, as well as similar machinery in other parts of 
the establishment, will be supplied with water from the 
power-house under a fixed pressure of 600 |b. per square 
inch, and each machine will be supplied with suitable 
intensifiers to raise this initial pressure to whatever may 
be desired. In some cases this will be over 6000 lb. per 
square inch. The eye bar shop will be traversed by 
electric travelling cranes for handling and distributing the 
material throughout the entire area of the shop. 

The bending and forge shop, 220ft. by 240ft., is to be 
situated next to the stockyard and in line with the main 
bridgeshop. This building will contain the various forging 
tools, and also an equipment of tools for bending and curv- 
ing. Its situation is a convenient one for receiving its 
material from the stockyard and deliveriag it to the 
bridge shops. Immediately above the latter shop there 
will be a building of similar design and dimensions to 
that just described, to contain all the machinery for 
producing the rivets, bolts, and nuts for the establish- 
ment. It will have sufficient capacity to deliver about 
1000 tons of rivets and bolts per month. This building 
will contain the stock of manufactured bolts and rivets 
which can be readily transferred to any part of the plant 
by means of the narrow-gauge service track. Still further 
up river the machine shop, pattern shop, iron foundry, 
steel foundry, and testing laboratory will be built. 

The machine shop is to be 110ft. by 360ft., equipped with 
electric travelling cranes running its entire length. The 
ironfoundry is of about the same dimensions and general 
style as the machine shop. It will contain the same 
general arrangement of longitudinal travelling cranes, 
and, in addition, it will be equipped with a system of 
travelling radial cranes for the convenience of individual 
operations. The cupolas will be served with hoisting and 
charging machines for handling the stock. Natural gas 
will be used for core baking and mould drying. The 
design of the steel foundry is not yet fully developed, but 
as the use of steel castings is rapidly extending, it will be 
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necessary to have at least as complete a foundry for these 
as for iron castings. 

The pattern shop will be situated between the machine 
shop and foundry ; it will be 60ft. by 360ft., and will be 
equipped with the most modern and _ convenient 
appliances for this branch of the business. The building 
will have a basement similar to that previously described 
for the template shop, containing closets and lavatory 
arrangements for the workmen in the neighbouring shops. 

The power-house—84ft. by 210ft.—is to be established in 
acentral location. The motive power for the present will 
be derived from steam boilers and steam engines of the 
compound condensing type, designed to work under an 
initial pressure of 150lb. Gas engines have been con- 
sidered and may hereafter be adopted. The boilers to be 
installed at present are of the water-tube type, provided 
with automatic stokers and convenient facilities for hand- 
ling fuel and ashes. They are to be put in a separate 
building, 42ft. by 145ft. At this point will be placed all the 
engines required for the various purposes; direct con- 
nected electric generator, air compressors, hydraulic 
pressure pumps, and the pumps for the general water 
supply for the whole plant. River water will be drawn 
from wells near the river's edge, and sunk into the 
gravel below the extreme water level, affording an ample 
supply of clean, filtered water. This water will be 
discharged into a storage tank situated near the power- 
house, and thence distributed by the mains. In an 
emergency, such as an outbreak of fire, connection 
between the pumps and the tank can be closed, and the 
pumps are so designed as to deliver at high pressure into 
the mains for fire service. 

In the shops the electric current from the central power 
station will be transformed by a multiple voltage system, 
so that currents of different potentials can be led to the 
tools and utilised for speed regulation. The motors on 
all principal tools will be directly attached to the tool, 
thus avoiding the interposition of belts and countershafts, 
and leaving the overhead space clear for handling appli- 
ances to serve the tools. The system of electric trolley 
service will be extended over the whole shop area, so 
that all tools-—where the magnitude of the work requires 
it—will be served with power-handling devices. 

The central avenue of the shop will be covered by a 
double system of runways, one above the other. The 
lower runways carry a clear span crane, those above 
carrying two cranes of shorter span, a longitudinal girder 
being provided in the centre of the shop for supporting 
the interior ends of the latter cranes. This shop will be 
provided with a full complement of tools, among which 
will be several special machines for the convenient 
handling of turntables and bridge work. 

Parallel with the shop a system of standard gauge tracks 
communicating with all the buildings and connecting with 
the Pennsylvania Railroad is to be built. A belt line of 
8ft. gauge, to be operated by the overhead electric trolley 
system, will encircle the works, for the convenient 
transportation of men and also of material in small bulk. 
Near the cenire will be situated the receiving stockyard 
of the establishment, where all the material is received 
and distributed for its passage through the shops. This 
stockyard will have a system of 10-ton travelling 
cranes extending from the railway towards the river, and 
at right angles to the direction in which the material 
moves. At the delivering ends of the bridge shops 
similar cranes of 5 and 25 tons capacity are to be provided 
for handling and loading the finished product. At other 
points, as indicated on the plan, there will be placed similar 
parallel systems of travelling cranes for the convenience 
of the contiguous shops. These cranes will al] have a 
uniform span of 60ft., and will be interchangeable on their 
respective runways. Towards the railway end they will 
connect with a gantry which runs parallel with the rail- 
way, by means of which cranes can be transferred from 
one point to another as convenience requires, or a 
specially heavy crane can be placed on any runway to 
facilitate the handling of exceedingly heavy pieces. 

The areas at the ends of the foundry and machine shop 
are to be covered by 10-ton and 25-ton electric travelling 
cranes. These cranes are to be of the same span and height 
as those which serve the bridge shops, and at the railway 
end they terminate and connect with the same trans- 
ferring gantry, so that cranes throughout the whole 
length of the works can be transferred from one runway 
to the other as desired. 

The testing laboratory—60ft. by 150ft.—will contain 
an equipment for tensile tests of steel specimens, 
machines for testing cement concrete and other building 
materials, and also a powerful machine for testing to 
destruction the largest eye bars. It is contemplated to 
instal in this department convenient appliances and 
apparatus for the use of the inspection department, so 
that the influences to which material is subjected in 
heating, or in other shop treatment, may be observed. 

As accessories to the plant, but somewhat remote from 
the area for manufacturing, there will be the locomotive 
shed, and suitable buildings for general storage supplies, 
and to keep stores of timber and patterns, erector’s tools, 
and material at a reasonably safe distance from the 
manufacturing plant. A galvanising plant, in a building 
60ft. by 250ft., and two similar buildings for template 
— and oil and paint storage, will be added to the 
works. 

On the opposite side of the railroad from the works is 
an extensive plateau, about 20ft. above the railroad, which 
is well adapted by natural conditions for the residence 
district. The main office of the establishment will be 
built on this upper level, next to the railroad com- 
pany’s property, and opposite to the centre of the works, 
with which it will be connected by a steel bridge cross- 
ing the railway tracks. 

The office is not yet completely designed, and a building 
for temporary office purposes is now being used. It is 
the intention, however, to make this main office such as 
to afford the most convenient facilities and ample pro- 
visions for the officials of the manufacturing plant. The 
dimensions of the required office can be indicated from 


the estimate that the drawing-oflice alone must be of 
sufficient area to accommodate about 500 draughtsmen. 
The main office building will be 50ft. by 200ft., and there 
will be a club building and a hospital. Ample land area 
is reserved for the manufacture of steel barges and 
similar river craft, which promises to be a large future 
industry. The launching ways will take a 300ft. barge 
broadside to the shore. 

The construction of these works is now in progress, 
and it is expected that the plant will be sufticiently 
advanced to permit manufacturing operations to begin 
during 1903. 

The Pencoyd Works, now in operation, and the 
Economy Works, now under construction, are the most 
important of the numerous plants owned by the Ameri- 
can Bridge Company. Many of the other plants, 
however, possess features worthy of note, and are of 
interest in various ways. General descriptions of some 
of these plants will now be given. 

American Bridge Company: Athens Works,—These 
works comprise a main bridge or riveting shop, forge 
shop, machine shop, template shop, hammer shop, and 
annealing furnace for large eye bars, and a building for 
the general offices and drawing offices. The angle 
straightening presses, plate rolls, coping machine and 
plate edge planer are placed in small individual buildings, 
located at different parts of the unloading yard, where 
they will be most accessible for the incoming material of 
different kinds. There is also a testing plant, with a 
powerful testing machine of 555 gross tons capacity for 
both tension and compression. It will take in an eye bar 
40{t. long, and allow for 12in. of elongation in testing. 

In the main bridge shop is a large multiple punching 
machine with automatic spacing table. The punches are 
set in a single frame with a clear width or gap of 42in. 
The plate is carried under the punching machine head by 
a travelling carriage operated by a rack. This rack is so 
arranged that the plate is given a series of intermittent 
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20SS REAMING MACHINE 
Fig. 10 


motions, alternating with short intervals of rest, 
during which the holes are punched. By properly 
adjusting the rack motion, the holes may be punched at 
any distance apart in the direction of travel of the plate. 
The ability to operate all or any number of the punches 
individually, or in groups, allows of a large variety of 
spacing over the plate. Itis in simple straight work that 
this machine offers the best opportunity for economy, as 
in web plates of plate girders, where a single pass of 
the plate will punch the holes for flange angles, self- 
angles, and stiffeners. The variety of plate work to which 
the punch may be adapted with economy is very large, 
and, with some modification, it may be employed on 
angles, tees, and other straight work besides plates. In 
fact, many such machines are thus employed at various 
places. Five men are generally employed in operating 
the machine. Two of them handle the plates on and 
off the carriage, while the other three operate the machine 
itself. With this force a record of 1200 holes per hour 
was frequently made on web plates for the girder spans 
of the North-Western Elevated Railway, of Chicago. 
Four plates an hour were usually handled, including all 
loading and preliminary work. In this same work the 
machine was fitted with a special device for holding four 
angles, and in two passes of the carriage the web plate 
and four flange angles of a plate girder were punched 
ready to be assembled. As cover plates were not used 
on these girders, only the angle stiffeners remained to be 
punched to turn out all the parts of a complete plate 
girder ready for riveting. 

In the machine shop a special finishing process is em 
ployed for segmental rollers for bearings and pins for 
bridge connections. The process consists in making, 
first a longitudinal planer cut along the segmental face 
to remove the rough surface; this is followed by a 
transverse cut following the arc of the segment, and, 
finally, the surface is ground. 

A few years ago these works had a large order for 
plate and lattice girders for South Africa, including 





twenty-seven plate girders with a maximum length of 


————— 
100ft. These were all of English design, and a writer jn 
the American Engineering News called attention to the 
fact that while this work was comparatively insigniticant 
in size, it afforded a good illustration of how slight 
peculiarities in design add to the difficulty and cost of 
shop work. The angle stiffeners were designed to be 
bent at 45 deg. to clear the flange angle, and then again 
at 45 deg. so as to be riveted to the boom or cover plate 
The American practice would be, where a filler plate ig 
not used, simply to crimp the angle to fit the flange angle 
and American bridge works have drop hammers or bending 
machines for performing this operation quickly and 
cheaply. With the design shown, however, the stiffener 
has to be forged under the hammer, or else a special 
bending machine or “bulldozer” must be provided. The 
work is somewhat similar to that of the forged cross 
frames for bridges for Japan, built at the Pencoyd works 
and previously mentioned. ‘ 

American Bridge Company—Canton Works.—The 
following particulars of these works are taken froin the 
American Engineering News of 1898, at which tim they 
were owned by the Wrought Iron Bridge Company, ~ 


The shops of the Wrought Iron Bridge Company are com. 
paratively new, having been built in 1892, and impress the visitor 
very favourably, being well lighted and spacious, and having a 
well arranged equipment. The main building covers a sijuare 
256ft. by 256ft., of which the first 31ft. on the north side is divided 
into a superintendent’s office, tool room and packing room, 32ft, 
long each, and a template shop and small! tool machine shop, each 
80ft. long. Of the remainder all but 170ft. by 64ft. of the sonth-east 
end, nearly all of which is used as a forge shop, is used as the main 
riveting shop. This main shop is so constructed as to have but 
four interior columns, while each line of trusses, 16ft. apart, is 
built with the lower boom fitted for trolleys, having a clear travel 
—except on the four column lines—of 225ft. across the entire 
shop. 

Three railway tracks enter the yards at the north-east corner, 
two of which pass into the main shop just inside the north and south 
walls respectively, while the third enters the stock house just east 
of the main building. The material for built-up members is con- 
veyed into the main shop on the north switch track, unloaded on 
the adjacent skids, and is there laid out for the punches and 
shears. From these the material passes to the straightening 
machines and curving rolls, thence to the assembling skids, 
reamers, riveters, planers, fitters, drills and painting skids 
adjacent to the loading siding which enters the south side of the 
shop on a track depressed 4ft. below the floor. The several 
operations through which the material passes have the machinery 
for them arranged in lines extending east and west across the 
building, so that the material takes a more or less zig-zag course 
across the building from north to south. The painting and un- 
loading skids occupy a strip 14ft. wide across the building from 
east to west, giving plenty of room for ordinary conditions, but to 
provide for extra storage and unloading space the depressed track 
is continued outside of the building on the west side. Light 
narrow gauge lines for push cars pass through the building from 
east to west, and connect it with the store house, storage skids, 
and yards. Movement across the building from north to south 
is by means of the trolleys previously mentioned. These trolleys 
are of 10 tons capacity each, they have roller bearings, and run on 
half-round bars. The riveters are hung from carriages working on 
an overhead runway traversing the building from east to west, and 
in order to easily pass the gaps made in the runway tracks for 
the passage of the trolleys, the runway carriages have three 
wheels on each side. 

In connection with this plant of compression riveters there is a 
home-made, impact, cold riveting machine, which gives every 
indication of being a very handy tool for light work. This 
machine is set up much like an ordinary single punch, the hammer 
head being above and the anvil below, with a table on each side of 
the throat. These tables are capable of adjustment both verti- 
ca)ly and sidewise, while the anvil can be dropped below the bed- 
plate by a foot lever in order not to hinder the longitudinal move- 
ment of the work. The hammer head itself is simply an ordinary 
construction pneumatic hammer. 

For its reamer work this company uses a plant of eleven Ross 
reamers, this being the largest plant, and the only plant of these 
tools except one in use in this country. A clear idea of these 
reamers may be obtained from Fig. 10. At 8 is a line shaft 
extending from east to west across the shop. This runs con- 
tinuously and carries one or more yokes, in which it turns loosely, 
and from which the machines are supported. The mitre gea: 
wheel A is engaged by the sleeve, which is feathered on the shaft 
and engaged or disengaged by the lever B, operated by the 
handles CC, ‘The illustration shows the gear engaged, This 
gear drives a short shaft D, which, through a knuckle joint F, 
operates a suspended sleeve EK through a square hole bushing. In 
the bottom of this the shaft G slides up and down, and is sustained 
by the friction and balance counter-weight W, which travels on 
the guide bar H H, and is suspended by chains I 1. The foot of 
the shaft G terminatés in the second knuckle joiat J, which gives 
play to the tool T, K K being the handles for directing the tool. 
At these shops each reamer has a travel of 10ft. along the shaft. 

A distinctive feature of this plant for a long time was the use 
of electric power for operating its machinery, but now other shops 
have adopted the same power quite as extensively, leaving to this 
company simply the distinction of being the originator. From the 
power-house the electricity is conveyed to motors placed at 
different points in the main building, each motor operating one or 
more machines as circumstances require. 








THE Raitway Cius.—The monthly meeting of the Railway 
Club was held on Wednesday, March 11th, at the Memorial Hall, 
Farringdon-street, E.C. Mr. R. E. Charlewood occupied the 
chair, the lecturer being Mr. J. H. Cramp. The subject chosen 
was one of special interest at the present time, viz., ‘'The Present 
Unsatisfactory Condition of British Railways: Cause and Remedy. 
As might be expected, a very lengthy and animated discussion 
followed. 

AN ANGLO-RUsSIAN ENGINEERING JoURNAL,—The first number 
of a new journal has reached us. It is intended to promote the 
interests of British manufacturers and engineers in Russia, and to 
help Russians by putting them in touch with Great Britain. We un- 
derstand that the enterprise has the full approval of M.de Witte, the 
tussian Minister of Finance. The initiation of the journal, as well 
as of an Anglo-Russian Engineering and Trade Agency, is due to 
Mr. Stafford Cecil Talbot, who was in Russia last summer for the 
purpose of settling several details in connection with the organisa- 
tion of this double enterprise. As regards the programme of the 
journal, it is intended that each issue shall contain articles on 
British trade and industries, full descriptions of some of the chief 
inventions and improvements in mechanical and electrical engineer- 
ing, &c., the best and most interesting British works and establish- 
ments, and technical articles for specialists, as well as market 
reports, and prices of different articles and products that are of 
interest to this country. We are informed that Mr. Talbot has 
established the head office of the Anglu-Russian Engineering and 
Trade Agency at Moscow, Joushkov perevolak, dom Alexandrova, 
54. The St. Petersburg agency is at the offices of Messrs. Zoppe 
and Auch Nikolaevskaya ploschad, No, 6. Besides these there 
have been appointed about 300 local agents in all the chief towns 
of Russia, Finland, Poland, and Siberia. The representative 12 
Great Britain is Mr. George A, Goodwin, M, Inst. C.E., 28, Vic 
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LB. AND S.C.R. EXTENSIONS—QUEEN’S ROAD BRIDGE 
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L.B. AND S.C. RAILWAY IMPROVEMENTS. 
We 


In our preceding article mention was made of the two 
retaining walls, between which runs the approach to the new 
goods depot. One of these forms the western boundary of 
the company’s premises, shuts them out fromthe public gaze, 
. and extends from the south-eastern wing wall of Chelsea 
Suspension B-idze, on a descending gradient along Victoria- 
road, for more than a quarter of a mile. Im its course, it 
intersected a large gas main 3ft. in diameter, which, together 
with a number ot smaller pipes and conduits, were necessarily 
diverted. ‘he second and lower wall is also on a falling 
gradient, but in a direction exactly the reverse of the other. 
sheet piles, Yin. by 4in., and 1Uft. long, were used in the 
foundations. In order to avoid any pressure coming on the 
gas main, bearing piles were driven and a relieving arch turned 
overit. ‘[h2 walls are built of cement concrete all through, 
with a batter of lin. to the foot, and the piles are left in. 

As already stated, the main liné from Victoria to Pouparts 
Junction is carried over both roadways and railways by 
bridges embracing different types of design and construction. 
Whue retaining the general proportions, with respect to the 
span, headway, and ordinary contours of their existing 
predecessors, they vary to some extent in minor matters of 
detail. They constitute evidence of the progress which has 
been made, during the last forty years or so, ot that particular 
branch of engineering as applied to bridge building. The 
most remarkable, as well asthe most important change 
between the past and the present, consists in the employment 
of a maternal which, although universally. known and 
recognised, had been rarely previously used for structural 
purposes. The construction ot steel has given the final coup 
de grace to cast and wrought iron. As an example of the 
modern steel-arched rib type may be instanced the bridge 
over Queen’s-road, Battersea. 1t should be mentioned, once 
for all, that, except where otherwise stated, steel is the 
material employed in all the metallic structures under 
present notice. Queen’s-road bridge is shown in plan in 
+ig. 1, p.285. The abutments are built at an angle of skew of 
62 deg., the span is 83ft. between the centres of the articulat- 
ing pins, and the rise is 9ft. Yin. Although the new abut- 
ments are very dissimilar, both in plan and elevation, the 
faces are parallel to one axzother, but that at the Battersea 
Park end does not range with the face of the old abutment on 
the same side of the bridge. ‘his is due to the fact that at 
this point the road takes a bend, and in order to makethe junc- 
tion continuous, a wall has been built at an angle with the 
abutment, Sft. in height, above the roadway, joining up with 
the old face, shown by the dotted line at E in the plan. The 
existing outside rib of the older structure extends from 
E to E', and the general arrangement of the new main ribs 
and cross girders is represented by the broken lines in the 
figure. In Fig. 2 is given an elevation of the arch, which is 
segmental in form, and struck from a radius of 93ft. It 
has solid plate spandril girders and an ornamental cast 
iron parapet. Both abutments and the front wall on 
the left-hand side are faced with white glazed bricks, 
the coping is of bull-nosed blue brick 1d4in. by 6in., and 
the caps and stringers of the pilasters consist of as many 
of the old stones cleaned and refixed as were available for the 
purpose. A section of the left abutment—Fig. 3—is taken 
through the line B B in Fig. 1, in which the relieving arches 
are introduced to lighten the amount of the brickwork, and 
also as means of communication between the different parts 
of the viaduct. Concrete, covered with a layer of asphalt 
Zin. thick, and screeded over with lin. of cement, renders 
water-tight the brickwork of the viaducts. The space between 
the screed and formation level is filled up with hard dry filling. 
The relative positions of the old and new abutments and ribs 
are shown in Fig, 4, which is a section along the line D D in 
the plan, the older work being in dotted lines. 

An elevation of half of one of the steel ribs appears in 
Fig. 5. It isa plate girder 2ft. Gin. in depth over the flange 
angle steels, and the web, which has a uniform thickness of 
gin., is stiffened at intervals by tees 6in. by 3in. by gin., and 
vy double angles 3in. by 3in. by gin. riveted to gusset plates 
gin. thick, arranged alternately. The spandril girders are 
also of the plate type, and are stiffened for a quarter of the 
span on each side of the centre, in the same manner as the 
1ibs, to which they are riveted by a pair of angles 4in. by 
8sin. by din. in thickness. At a distance of 1ft. 104in. from 
the upper flange, which is built up of a horizontal plate 
l5in. by 4in., and two angles 34in. by 3}in. by din., a con- 
tinuous stringer consisting of an angle steel 3in. by 3in. by 
gin., extends the whole length of the spandril girder, and is 
riveted to its web, to the stiffening pieces, and to the upper 
flanges of the cross girders. The cross girders are attached 
to the spandril web, and to that of the rib by a pair of vertical 
angle knees 3in. by 3in. by gin., and by an additional angle 
bracket 3in. by 34in. by 4in., riveted, where necessary, to 
the lower flange. A clearance of half an inch is provided 
between the vertica] end plate of the spandril girder and the 
brick backing of the abutment. All the rivets in the main 
ribsare fin. in diameter, with a pitch of din., and #in. in 
diameter, with the same pitch in the steelwork of the 
spandrils. 

In Fig. 6 is shown a cross section taken through the centre 
of the bridges, and carrying a single track. It consists of 
cross girders 1ft, 3in. deep, with upper and lower plates Qin. 
and lin. respectively in width, and jin. each in thickness, 
riveted to the web, equally thick, by angles 4in. by 34in.-by 
gin., and resting upon the main ribs. Plates 1ft. 8in. by #in., 
and angles 4in. by 4in. by gin. compose the flanges of the arch 
ribs. ‘ihe additional plate in the figure isa wrapper of the 
same scantling as the flange plate. Rolled steel joists 
ldin. by 6in., weighing 48 lb. to the foot, constitute the 
iail bearers, which are riveted up to the cross girders, 
asin Fig. 7. Steel flooring plates gin. thick are laid over 
the cross girders and steel joists, and upon them is spread a 
coating of asphalt 1jin. thick. A filling of cork concrete, 
Jin. deep, levels up the platform, and is retained in place by 
gin. steel ballast guards fixed to the main ribs and floor 
plates by small angles. The rivets in the floor-plates are in. 
in diameter and 3in. pitch, and all rivets under the parapets 
are countersunk. 

Referring again to Fig. 5, it will be seen that the arch ribs 
are hinged at the springings. The articulation consists of an 
upper and lower casting encircling a solid steel pin 8in, in 
diameter. The abutting end of the rib is bolted through a 
sin. packing plate, by bolts ljin. in diameter, to the upper 
casting or saddle. In the lower casting, four slot holes, 24in. 
by 1gin., are provided for receiving bolts of the same size. 
The whole articulation is secured to a massive bed stone, 6ft. 
by 3ft. by 2ft. Yin., and is bolted down toit by four 14in. lewis 


* Ro. 2, appeared January 28rd, 1903. 





bolts. Details of this arrangement are shown in Fig. 8. One 
of the marks of difference between the old and new systems 
of bridge, and it may be said also of roof building, especially 
in respect of the arch type, is the adoption of hinges or pivots, 
or of some mode of articulation at the crown and springings, 
or, as is more usual, at the springings only. In some of the 
modern German bridges this system is carried to an almost 
extreme pitch of refinement, which is a great deal more 
suggestive of theoretical than of practical advantages. 

it should be mentioned that the main ribs of the arched 
bridge over Prince of Wales-road, which is the only one built 
on the square, are now erected, and the upper work is in course 
of completion, They were, with all the upper work, erected 
in situ, and not first put together and then hoisted into 
position. These ribs are four in number, and consequently 
carry three single tracks, while all the succeeding structures 
between it and Pouparts Junction are limited to one track. 
The additional tracks are required to provide for the efficient 
working of the new approach to the depot, which takes off from 
the main line near the Prince of Wales-road. All the spandril 
girders and parapets have ornamental panels on their outer 
faces. Messrs. E. C. and J. Keay are the contractors for the 
three metallic arch structures, and Mr. Henry Lovatt is the 
general contractor for the new widening works. The con- 
tracts for the other steel bridges have been let to other 
parties, which we shall duly refer to in another article. 








RAILWAY CONSTRUCTION IN RUSSIA. 


A RECENT number of the Russian Official Messenger contained 
an historical sketch of the rise anda progress of the Russian 
railway system, and therefrom the following details are taken. 

The construction of the first railway in Russia, that running 
between St. Petersburg and Tsarskoe Selo, 18 miles south of 
the capital and a favourite Imperial resort, dates from 1835. 
As the result of a project laid before the Czar Nicolas I. by 
Professor Gerstner, of the Polytechnic Institute of Vienna, 
it was decided to construct the line to Tsarskoe Selo as an 
experiment. Gerstner’s project in its entirety was very far- 
reaching, for on a map attached to his project he had marked 
out a system of railroads, the construction of which, in his 
opinion, ought to lead to the rapid economical development 
ot the country. A line between the capital and Moscow, with 
branch lines to Nizhni-Novgorod and to Kazan, was to be the 
main artery of the system. 

With the exception of England and France, the greater part 
of the European countries did not display at that epoch any 
great desire to utilise steam traction. In Russia, Gerstner’s 
project encountered many opponents, including Cancrine, the 
very influential Minister of Finance. Cancrine based his 
opposition on the statement that the construction of railways 
would divert a great deal of capital from agriculture, and he 
recommended that before building railways it was imperative 
to look after the development of agriculture, so that the 
lower classes of the people might always be provided with 
cheap bread. He said that in this respect England had 
anticipated the countries of Europe, as it had devoted a very 
considerable amount of capital to the improvement of 
agriculture. The ‘‘ stage-coach’’ argument appealed also to 
Cancrine, for he said that railway construction was in- 
opportune for Russia, seeing that not only would it deprive 
a large number of carriers of their livelihood, but it would 
also tend to provoke a general feeling of discontent in the 
country districts. Moreover, he thought that the adoption 
of steam traction would lead in time tothe destruction of 
the forests. At that time the existence of coal deposits in 
Russia was almost unknown. Thus the general plan put 
forward by Gerstner was rejected, and the ‘I'sarskoe Selo line 
was selected to be built as an experiment. The company 
which obtained the concession to build this line had the 
privilege of being able to fix at its will both its passenger 
and goods rates. Asa set-off, the Government assumed no 
obligation to guarantee the interest upon the shares of the 
company. The question of the State guarantee of interest 
upon railway shares was raised in Russia for the first time 
in 1839. ‘lhe Tsarskoe-Selo Railway was thrown open to 
traffic in 1837, and the cost of its construction came out at 
£6710 per verst of two-thirds of a mile. The second line 
which the Government authorised to be constructed was 
that between Warsaw and Vienna in 1839. 

Some years later, Government circles came to the opinion 
that railways ought to be built by the State, and an 
Imperial decree, dated February 1st, 1842, ordained the con- 
struction of the St. Petersburg and Moscow Railway. By 
order of the Czar, a special Commission was appointed to 
survey the rcute of the projected line, and it spent a great 
deal of time in deliberating whether the line should be built 
by way of Novgorod. 

A majority of the Commission was opposed to Novgorod 
being touched by the line, and the Tsar approved of the 
decision, How the route of the Nicolas Railway was settled 
finally is an old story. Wearied out by the prolonged pre- 
liminaries, the Tsar Nicolas I. at last requested a leading 
official to produce a map of Russia; then, taking a foot rule, 
the Tsar laid it on the map and then marked off along it a 
straight line connecting St. Petersburg and Moscow. This 
explains the fact that the Wicolas Railway, 404 miles 
in length, runs practically in a straight line between the old 
capital and the new capital, onthe Neva, without having taken 
into account any towns lying within a reasonable distance of 
theline. Even in those far-off days the authorities desired 
that the requisite rails should be supplied by Russian iron- 
works; but at that time the Russian iron industry was not 
sufficiently well equipped to carry out the work, and the 
rails had to be ordered from England at the price of 85 to 87 
kopecks per pood, which, at the rate of exchange, came out 
at about 2s. 9d. per 361b. The Russian ironworks had to be 
content with furnishing the chairs and smaller material. 
The concession for supplying the rolling stock was granted to 
the American firm of Winans and Harrison, to whom the 
Government leased on very easy terms the mechanical works 
at Alexandroyvsky, a suburb of St. Petersburg. The time 
occupied in building the Nicolas Railway was nine years, and 
the line was opened in 1851. The capital called for by its 
construction had to be raised by a series of loans, and the 
total cost of construction was about £9,500,000. How great 
an effect the construction of the Nicolas Railway had from a 
purely local aspect, it is enough to recall the fact that whereas 
the cost of conveying one pood of 36 lb. between St. Petersburg 
and Moscow before the line was built varied from 3s. 10d. to 
7s. 8d., the cost fell to from 54d. to 1s. 3d. after the line was 
opened. . : 

Thenceforward the development of the Russian railway 
system progressed rapidly. 1n every single case of projected 
lines the Government reserved to itself the right of deciding 
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whether a line should be built at the cost of the State, or 
whether it would be more advisable to grant concessions to 
companies for carrying out the work. At the beginning of 
the reign of Alexander II. the authorities showed a marked 
preference for granting such concessions; in this respect 
Russia was following the course of public opinion then pre- 
valent in most countries of Western Europe. A syndicate of 
capitalists, headed by Baron Stieglitz, asked for in 1856, ang 
obsained, on conditions very unfavourable to the Empire, the 
concession for constructing the following important lines of 
railway :—(a) The St. Petersburg and Warsaw Railway, with 
a branch line to Vilna as far as the Prussian frontier ; (4) the 
Moscow, Koursk, Kharkoff, and Theodosia Railway ; and (c) 
a line from Koursk or Orel to Vitebsk and Libau. The 
nominal capital of the ‘‘ Great Company of Russian Rail- 
ways ’’ had been fixed at 275,000,000 roubles in shares and 
money bonds of 125 roubles each, or £20 sterling. at the 
exchange of that day. In forming this company its pro. 
moters took up among themselves 75,000,000 shares, which 
they hastened to negotiate adroitly on the Bourse. he 
history of the ‘‘Great Company’’ is only too well known, 
and it served as an instructive lesson for the future. The 
Russian ‘‘railway mania,’ to give it its English name, 
attracted not only bankers but also the landed proprietors, 
merchants, and even the ‘‘ Zemstvos,’’ or county councils, 
All these speculators made every effort to obtain an approval 
of their estimates, which were of such a nature as to leaye 
them a large margin of profit upon the actual cost of con- 
struction, while they served as a base for fixing the share 
capital. As the guarantee of interest to be paid by the State 
covered the nominal share capital, it can be seen how easily 
the holders of railway concessions secured for themselves a 
double source of profit. Twenty years ago the financial con. 
dition of the Russian railways left a great deal to be desired, 
M. Baranofi’s Commission showed that out of thirty-seven 
railway companies then existing there were only five which 
imposed no burdens upon the Imperial Exchequer under the 
heading of guaranteed interest. The remaining thirty-two 
companies were indebted to the Imperial Exchequer for a 
round sum of £63,800,000. It was only natural that such a 
state of affairs should lead the authorities to recognise the 
necessity of buying back gradually the lines for which con- 
cessions had been granted, and since the retirement of 
M. Reutern, the Minister of Finance, who was the last 
champion of the system of private railways, the idea of the 
State ownership and management of railways has triumphed 
in the face of speculators and alien financiers, 








EDINBURGH STUDENTS’ ENGINEERING SocieTy.—This Society hes 
benefited greatly lately owing to the presentation of a reading- 
room, suitably fitted up, by the Heriot Trust, in the Heriot Watt 
College, Chambers-street. All the leading engineering periodicals 
are on the table, and well read by the members, who number 
seventy. On Saturday afternoon, through the kindness of Mr. D, 
R. Stewart, chemist, broxburn Oil Works, the members were con- 
ducted over the works, and had the various prcecesses explained, 
from crude shale until the finished products are ready for the 
market. 

New TURBINE ToRPEDO Boat DestroyYER.—There was launched 
from the yard of Messrs. R. and W. Hawthorn, Leslie and Co., 
Hebburn, on Saturday last, the new torpedo boat destroyer Eden, 
built to the order of the Parsons Marine Steam ‘Turbine Company, 
Limited, Wallsend, for the Admiralty. This vessel is the second 
of the new class of torpedo boat destroyers launched from Hebburn 
shipyard this year ; her dimensions are :—Length, 220ft.; beam, 
23ft. 6in.; and depth, 14ft. 3in.; speed on trial, 254 knots when 
carrying a load of 125 tons. The armament of the vessel consists 
of one 12-pounder quick-firing gun on the top of the conning 
tower on the forecastle ; five 6-pounder quick-tiring guns on the 
upper deck, namely, two forward, two amidships, and one aft on 
a special raised platform ; also two 18in, torpedo tubes, one amid- 
ships and one aft. The main propelling machinery consists of 
three compound steam turbines, viz.:—One high-pressure in the 
centre of ship, and two low-pressure turbines, one on each side of 
vessel, each turbine driving a separate shaft with propellers, three 
lines of shafting in all. Inside the exhaust casing of each of the 
low-pressure turbines a reversing turbine is fitted. For manwuvring 
purposes the outer shafts only are used, the steam admission to 
the high-pressure turbine is closed, and by means of suitable 
valves the port and starboard engines can be worked ahead or 
astern independently of each other and of the high-pressure 
turbine. In addition to the main propelling machinery, two small 
turbines are fitted for cruising at low speeds, one being fitted to 
each of the outer shafts. The vessel will have four water-tube 
boilers of the modified Yarrow type, distributed in three boiler- 
rooms. The boilers have been built at Hawthorn, Leslie and Co.’s, 
St. Peter’s Works, for the Parsons Company. 

Mr. WILson WorRSDELL ON AMERICAN RalLways,— Mr. Wilson 
Worsdell, the chief mechanical engineer of the North-Eastern 
Railway, in the course of an address at the Durham College of 
Science, Newcastle-on-Tyne, on Saturday, attributed the smooth 
ruoning of the American expresses to the mode of laying the per- 
manent way. He rode on the footplate of the celebrated *‘ Black 
Diamond ” express, and although travelling more than 80 miles an 
hour, the engine ran so smoothly that he could have held a cup of 
water in his hand without spilling a drop. On the other side of 
the Atlantic they made their permanent way with cross sleepers, 
or “ties,” to which the flat-footed Vignoles rail is secured by 
spikes, and, speaking as a mechanical engineer, he would much 
prefer the American tracks to their system of using chairs to hold 
the rails in position. With the American road there would be much 
less wear and tear on the locomotives, which, he was confident, 
would be longer out of the shops between repairs. Mr. Worsdell 
was not at all favourably impressed wi.h the American sleeping 
cars, and announced that he had recently forwarded plans and 
drawings of the East Coast sleeping cars to America, and 
believed their stock would very shortly be copied in America. 
Commenting upon a visit paid to the locomotive works of the 
Pennsylvania Railroad, at Altoona—where Mr. Worsdell worked 
alongside Mr. Geo, Westinghouse thirty-five years ago—Mr. Wors- 
dell made the very interesting announcement that he had recently 
designed, at the Gateshead Works, an entirely new class of twenty 
“‘ Atlantic” express locomotives, a class of engine which had been 
so successfully used in America. The first of the new engines for 
the North-Eastern Railway would, he expected, be running in 
July. Speaking as to the relative merits of British and American 
locomotives, Mr. Worsdell said that considering the more favour- 
able American gauge limits, the British mechanical engineers had 
no cause to be ashamed of their locomotive stock. The American 
engineers were allowed 10ft. 6in. width for engines and cars, but 
in Great Britain the limit was 9ft. The American engineers could 
build 16ft. 6in. from the rail level to the top of the chimney, but in 
this country they were restricted to 13ft., whilst the new engines 
he was building at Gateshead would have practically no chimney 
at all, the only chimney being in the smoke-box, Speaking on the 
question of the safety of Americanrailway travelling, Mr. Worsdell 
believed that the American companies were just as mindful of the 
public safety as they in Great Britain were. It was perfectly true 
that there had been some most appalling train disasters in America, 
but considering the enormous number of trains which were run on 
the American continent, it was a question to him whether after 
all the American companies were any worse than the British 
railways. 
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IRRIGATION OF A SOUTH AFRICAN FARM 


(For description see page 281) 
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WIRELESS TELEGRAPHY. 


THE greater part of the third of the Cantor Lectures on 
Hertzian wave telegraphy, which Dr. Fleming is deliver- 
ing at the Society of Arts, was devoted to the consideration 
of apparatus for receiving messages transmitted through 
the ether. It was necessary, the lecturer said, to observe 
that though all telegraphic receivers must be sensitive to 
electric oscillation, not all receivers that were sensitive 
were telegraphic, that is to say, that although they 
provided the means of detecting a current, they were 
useless for the transmission of a message, because they 
did not permit of the employment of a code, such, for 
example, as the Morse alphabet, which required two 
distinct signals, a long and a short. 

To operate receiving instruments it is necessary to have 
an aérial resembling the transmitting aérial, which shall 
intercept the waves or ripples in the ether, and thus have 
an electromotive force induced in it; for this purpose it 
is necessary that the aérial should be of great length, a 
feature of it which, although attempts had been made to 
discover one, no substitute could be found. 

With the aérial must be connected some device for 
exhibiting what is passing in it, some form of receiving 
instrument. For the word receiver, which is commenly 
used for a large number of quite different things, the 
lecturer proposed to substitute the name Kumascope, or 
wave detector, which had as its root the Greek xvua, 
a wave. He then went on to discuss briefly the history 
of such instruments, first directing attention to Hughes’s 
microphone, which had made audible electric oscillations 
generated many yards away. Thus, he said, Hughes 
* experimented with Hertzian waves before Hertz, with 
the Branly coherer before Branly, and with the Marconi 
telegraph before Marconi.” 

Branly invented the coherer in 1891. It consisted of 
a small glass tube, containing metal filings. Later Mr. 
Marconi made this apparatus very sensitive. He retained 
the small tube, putting in it two silver plugs, between 
which was placed a very small quantity of metallic dust. 
The space between the two plugs was wedge-shaped, so 
that the sensitiveness of the instrument could be 
regulated by rotating the tube. Dr. Fleming dis- 
cussed various methods of breaking the connection 
in a coherer after it had been formed. The device 
usually adopted was an electric hammer for tapping the 
tube, but if the filings consisted of a mixture of iron and 
silver, one plug being of iron, the energising of an 
electro-magnet near the tube was suflicient to break the 
contact. He passed on then to consider telephonic 
kumascopes. We may briefly touch on a few of the more 
interesting devices. If a drop of mercury is placed 
between a plug of iron and a plug of carbon in a glass 
tube it will not make contact except when an electric 
oscillation takes place. By introducing a telephone and 
galvanic cell in the circuit a click is heard when the 
circuit is completed. Neugschwender deposited a film 
of silver on glass and then scratched it across with a 
razor. Ifthe glass was breathed upon it became sensi- 
tive to electric oscillation, contact existing across the 
scratch as long as no current passed, but ceasing as soon 
as the moisture was electrified. Schiifer modified this by 
making a rough scratch, the little particles of detached 
silver in the scratch acting the part of the filings 
in Branly’s tube. In 1895 Rutherford found at 
Cambridge that if a small needie of soft iron was 
slightly magnetised and put inside a coil of wire the 
interruption of an etheric electric wave by the coil was 
sufficient to demagnetise the iron. He succeeded in 
getting results with an instrument of this kind half a 
mile away from the transmitter. Recent kumascopes 
were based on the same phenomenon, various methods 
of remagnetising the iron being adopted. Dr. Fleming 
showed an instrument of his own invention, and also that 
used by Marconi for long distance telegraphy. The 
former gives its message by the movement of a spot of 
light on a screen, the latter through a telephone ; it is 
by far the more sensitive of the two. The Marconi 
apparatus consists of a small coil of wire connected with 
the receiving aérial, and surrounded by a second shorter 
coil coupled to a telephone. Through the centre of the 
two coils an endless band of soft iron wire is caused to 
travel. Outside the coils isa pair of horseshoe magnets. 
Imagine any small length of wire in the coil. It becomes 
magnetised by the horseshoe magnets. On moving out 
of the coil it does not, on account of hysteresis immedi- 
ately lose its magnetisation, but as soon as an oscillation 
is received by the aérial and then transmitted to the 
coil, the part under the influence of the latter is 
demagnetised—Rutherford’s experiment—the magnetisa- 
tion of the part outside the coils teuds to rearrange itself 
by flying back, so to speak, and a sudden magnetic jerk 
takes place which develops sufficient current in the 
second coil to cause a click in the telephone. What 
happens actually is a very rapid series of such clicks 
which, according as it is extended or shortened, stands 
for a dash or a dot. 

A very interesting form of receiver is that invented by 
Fessenden. It consists of an exceedingly fine filament 
ef platinum—microscopically fine—placed in a telephone 
circuit. This filament is so connected, that part of the 
current in the aérial flows through it. Its temperature 
is raised by every pulsation in the aérial, its resistance 
thereby being increased, a click in the telephone resulting. 

A simple device, designed by Sir Oliver Lodge, was 
sketched on the board. It consists of a slowly revolving 
steel disc, which just touches a drop of mercury protruding 
fromatube. There is no electric contact until an electric 
oscillation takes place through the junction, and it ceases 
as soon as the oscillation stops. . 

The fourth and concluding lecture will be delivered 
next Monday. 








THE Sanitary INstiITUTE.—His Royal Highness the Duke of 
Cambridge, K.G., President of the Sanitary Institute, will preside 
at the annual dinner of the Institute, to be held on Friday, 
May 15th, at the Hotel Cecil. 


THE STEAM ENGINE MAKERS’ SOCIETY. 


Tue general secretary of the Steam Engine Makers’ Society, 
Mr. James Swift, has this year an exceptionally satisfactory 
report to present to the members with regard to its operations 
during the past twelve months. Never during the seventy- 
eight years of the Society’s history has it stood in a better 
position, either as regards its membership or finances, the 
membership at the close of last year reaching 9303, the 
number of branches 110, and the balance of funds held by 
the Society amounting to £68,208, Briefly reviewing the 
results of the year’s operations, the Society started last year 
with a balance of £61,589, the income for the year amounting 
to £26,414, representing a gross sum of £88,003. Out of this 
sum, the expenditure amounted to £19,795, leaving, as 
previously stated, a cash balance at the close of 1902 of 
£68,208. As compared with 1901, there has been an increase 
in membership of 327, and in funds of £6619. In the 
matter of expenditure the chief items have been £5455 on 
unemployed donation; £4754 sick benefit; £1409 super- 
annuation; £1750 funerals; and £2545 for working expenses. 
Perhaps the most unsatisfactory feature in this expenditure 
is the large increase in connection with out-of-work benefits, 
which is £2251 over 1901, and the average of 11s. 84d. is the 
highest recorded since 1898, the number out of employment 
averaging practically 199. Sick expenditure shows only the 
normal increase, but the funeral allowance exceeds all 
previous years, and is £460 over last year. Payments on 
superannuation accounts also again show an increase, not- 
withstanding the very great care that is exercised in granting 
this benefit. 

Dealing with matters of general interest to the engineering 
trade Mr. Swift, in a somewhat sarcastic strain, remarks that 
at the time their last annual report was issued they were 
experiencing one of the periodical attacks of foreign competi- 
tion which was brought out from time to time for the benefit 
of the working classes, and as an argument that they should 
work harder for less wages or longer hours, in order that this 
country should maintain its supremacy. At that time they 
were told that locomotives coming from America were only 
the forerunner of-others in large numbers. Steel or iron 
bridges were being built for our Colonies owing to the quick- 
ness of completion, and labour-saving machines were being 
shipped here in large numbers from the United States. The 
year 1902 had not seen a fulfilment of the prophecy. No 
locomotives of any note had been imported, as the previous 
samples received seemed not to have satisfied the railway 
companies who had purchased them. Bridges that were to 
be completed within a very limited period did not get totheir 
destinations for months after the stipulated time for com- 
pletion, whilst there seemed to be a lull in the mania for 
labour-saving machinery other than those of home production, 
so most probably we should have less talk of foreign competi- 
tion for some time, but ultimately all the old arguments would 
be resorted to again. 

There were, however, one on two American importations 
that were now with us. One directly affected them as artisan 
engineers, the other the American financier, with his Trusts 
and syndicates, applied to the capitalists chiefly, and it was 
possible the latter would know about it when too late. 

The importation from the States which directly affected 
the artisan engineer was the ‘‘ premium’’ bonus system, 
which had been extolled by some journals as the finest 
invention of the age; and Mr. Swift enters into a critical 
examination of the ‘‘premium’’ system from his point of 
view, which, it is perhaps needless to add, is not at all of a 
commendatory character. As set forth by its advocates and 
admirers, he says it rewarded the earnest worker, and the 
sluggard would be spurred on to greater effort when he saw 
the benefit his energetic fellow-worker could earn over and 
above his ordinary wage. It was, however, interesting to 
note the arguments used in favour of the system by those 
who knew—and those who evidently did not know—its 
application to the workman. ‘ Here,’’ Mr. Swift adds, ‘ is 
one case in point, where the writer claims to speak from a 
workman’s point of view, and says: ‘The principle of the 
bonus system may be described in the following terms :—A 
standard time rate is fixed for a certain job, which we will 
assume is twenty hours. Presuming that the workman can 
complete it in sixteen hours, he saves four hours of his own 
and employer’s time. By saving four hours out of the 
twenty, he produces the work in 20 per cent. less time than 
the standard rate, and he receives that percentage upon the 
wages earned during the sixteen hours. That is the 
‘‘ premium ’’ bonus system in a nutshell.’ ’’ 

When matter like this was printed in newspapers, was 
there any wonder that the general public believed the work- 
man had got a good thing on, and something good had come 
from America at last? Instead of the workman getting that 
percentage when he had saved four hours, the fact was he 
simply got half of it. In proof of this, Mr. Swift gives an 
extract of the terms or conditions of a firm where the 
‘‘ premium ’’ bonus system was extensively worked, in which 
it was stated: ‘‘A time will be fixed as a basis within 
which any average worker can do the job at reasonable 
speed as daywork. Should the job be done in less than the 
standard time, one half of the time saved will be paid to the 
man as a premium by the firm.’’ The system would thus be 
a sharing system, and savings which tend to add to the profits 
of the firm would, to an extent, increase the wages of the 
men. This was an actual fact, that after a time had been 
fixed—by the firm, not the man—at which an average work- 
man could do a job, the firm took half of his supposed profit 
on all the time he could save ; not, as in theory, that if he 
saved four hours, he got the 20 per cent. for himself. One 
point, however, was overlooked by .theorists and advocates, 
and that was, there was no individual or collective bargaining. 
The firm fixed the time limit, and the man had no voice in it, 
but he was given a ticket with the number of hours for the 
job; or, as at one large firm, a card was hung up near the 
lathe or machine, and the time fixer came round and 
endorsed if. . 

After giving details and particulars of several premium 
bonus systems at present in operation in the United States 
and in this country, Mr. Swift concludes by stating, evidently 
somewhat in the tone of a: warning, that the views of the 
Steam Engine Makers’. Society on the question were given in 
a special report some time back. Since then the application 
of the system.had d a: itself as injurious to the 
workman, and would-#é’ More severely felt when trade 
declined, and there was less employment for members. By 
letters and resolutions received from branches at the time 
an issue was raised, they felt sure a firm stand against 
the system would have been popular, even if it had gone to 
the length of a conflict. Although conflicts in trade should 





be avoided whenever possible, there were times when men had 


——<—<—$—<$— 
to assert their manhood and deécline to be little ' 
serfs of those who considered themselves above ie ine 
social scale. If they looked around they saw mammoth fem 
that had sprung up from small beginnings, and now appeared 
to have wealth beyond the dreams of avarice, yet ‘the 
clamoured for more. In doing that they seemed prepared 4 
trample on all who came in their way, hence the conflict 
As a Society they had not sought conflicts, but when a real 
cause had arisen, their past records showed they had not 
hesitated to do their duty. 








DINNER OF THE INSTITUTION OF Clyqyz, 
ENGINEERS. 


Tue annual dioner of the Institution of Civil Engineers 
was held on Wednesday night by the courtesy of the Masters 
of the Bench in the fine hall of Lincoln’s-inn. Over two 
hundred members and visitors sat down. Mr. J. Clarke 
Hawkshaw, the President, was in the chair, and most of the 
leading engineers of the day were present. The most 
interesting feature of tle procecdinzs wasthe speech mi by 
Lord George Hamilton in proposing the tcast, ‘ Our National 
Defenders,” which he coupled with the name of the Ear! of 
Selborne. He referred at some length to the period of storm 
and stress through which he had passed. He congratulated 
Lord Selborne on having presented to Parliament the largest 
Naval Estimates ever submitted, and on the fact that behind 
the vast expenditure was an earnest spirit of reform and 
improvement. 

From Lord Selborne was expected a statement con- 
cerning the new Admiralty scheme, and his hearers were 
not disappointed. He expounded in lucid terms the 
elements of this scheme. Our national defence was, he said, 
what the country chose to make it... He dwelt on the import- 
ance of the part played by the officers in training the men, 
But it was the business of the Admiralty to train the oflicers, 
He laid down two principles, the first that the officers who 
were in the future going to command the battleships, the 
squadrons, and the fleets must be not only perfect seamen 
and leaders of men in the highest sense, but masters of 
those applied sciences which were at the bottom of modern 
naval warfare. The Board of Admiralty had therefore decided 
that every naval officer must understand the art of naviga- 
tion, and the elements of gunnery and torpedo work, and, as 
an engineer, how to deal with the mass of machinery which 
made up and was a modern warship. The second principle 
he laid down was that when we had Naval Estimates 
amounting to £34,500,000, it was necessary to demand that 
the Admiralty should squeeze out of every sovereign the 
utmost productive result that could be obtained, and that 
they could not afford to divide naval officers into what he 
might call water-tight compartments. He denied that the 
Admiralty were laying down an impossible standard, or that 
what the Board proposed to teach no man could learn. A 
large part of the sailor’s former education had, under the 
conditions of steam in place of sail, departed never to 
return. It was difficult in the present day to realise the 
amount of time and hard work that had to be expended in 
acquiring a knowledge of that seamanship which had been 
so important a factor in building up the naval power of 
Great Britain. This branch of education was no longer 
needed, and, being gone, if they took the naval officer young 
enough, what they proposed to teach was not more than a 
capable man could learn. It was said that they ought to 
take boys at the age of 18; but the vast preponderance of 
opinion among naval officers was that if they wanted a naval 
officer to know his work, it was necessary to take him before 
he arrived at the age of 18. He would like to see entrance to 
the Navy wholly by competition; but they must take the 
boys young, and nothing would be more disastrous than to 
provide that the entrance to the Navy of boys: of 12 or 13 
should be by cpen competition. Nor would they, by that 
test, get the best men by the age of 23. He was further told 
that, under the scheme of the Admiralty, the Navy in the 
future could be the career only of rich men. He denied that 
statement, and, comparing the cost of education for the three 
great services, said that for the Navy it amounted to £800, 
for the Army £1100, and for the Civil Service £1600. But as 
to nominations to the Navy, Parliament and. the country 
would be very wrong if they were not very jealous in seeing 
that the Board of Admiralty exercised that right solely in 
the endeavour to secure the most capable officers. 

The President proposed ‘“‘The Houses of Parliament,” to 
which Earl Cawdor replied. 

Lord Ashbourne offered the toast of the evening, ‘‘ The 
Institution of Civil Engineers,’ and said anyone could well 
understand the success which had attended such an Institu- 
tion. He compared the Nile dam to the greatest of the 
engineering works in the days of the Pharaohs, and said 
that the history of engineering was really the history of the 
world. 

The President, in reply, stated that the Institution con- 
tinued to grow in numbers, and, as an evidence of its good 
work, referred to the useful labours of the Standardisation 
Committee, which, under the presidency of Sir J. Wolfe 
Barry, had rendered great service to the whole trade of the 
country. He acknowledged the kindness of the Masters of 
the Bench in lending their hall for the occasion. 








New Destroyvers.—H.M.S. Itchen, torpedo boat destroyer, was 
launched on 17th inst. from the works of Messrs. Laird Brothers, 
Limited, Birkenhead. This vessel is the second of the new ty) 
of destroyers of which Messrs. Laird are building four for the 
British Admiralty. The new destroyers are heavier than the earlicr 
vessels of the type, and fitted with a full forecastle.to ensure good 
sea-going qualities, and are to have a speed of 25} knots in sea- 
going condition. . 

THE New Locomotive Works or Messrs. R, STEPHENSON 
AND Co., AT DARLINGTON. — Whilst some time must naturally 
elapse before the new locomotive works which Messrs. Robert 
Stephenson and Co., Limited, have established at Darlington, are 
working to:their fullest, capacity, the entire operations of the firm 
have p Bec cbeen transferred from the historic works at South- 
street, Newcastle-on-Tyne—which was the first establishment in 


extensive works at Springfield, Darlington. _The first engines to 
be completed at the Darlington works.wéte®-number of powerf''| 
four-coupled, bogie expresses for the Oudh‘atd Rohilkund Railway, 
these being shipped to India some weeks ago. One,of the most 
important contracts.secured by Messrs. Robert Stephenson and 
Co, is that placed_with-them_for a number of powerful express 
engines for the South-Eastern and Chatham Managing Committee 
recently illustrated in our pages. Messrs, Stephenson and Co. 
have also recently received contracts for locomotives for the Great 





Central, Cambrian, and several of the Indian State railways. 





the world”devoted exclusively to locomotive engineering—to,the 
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is well within the memory of many living men. We can | fact that these records were being kept was soon discovered and 

LITERATURE. pieture—those of us who were not alive to have actual their a recognised, Their publication in handy form should 
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Tux number of persons who, whi's ay unconnected | were link boys, and on many an old house there remain | *¢. Then much the same details regarding water, and, in addition, 


with railways or locomotives professionally, yet take the 
keenest interest in them, was ag never so great as 
at the present time. This large class will be much 
rejoiced at the appearance in book form of a complete 
history of the different types uf engines which have been 
employ ed on the Great Northern Railway from its first 
«mall beginnings in 1848 to the year lately ended. That 
histories regar ing other Jines will be gradually published 
is to be desired, though it is hardly likely they will all 
reach the high level of excellence of Mr. Bird's little 
volume. A great deal about the Great Northern engines 
has appeared of late years in various railway papers, but 
the varied sources of information and the necessity of 
verifying the numerous and often disputed statements 
must have rendered Mr. Bird’s undertaking anything but 
an easy one, especially as regards the early types. How- 
ever, he has accomplished it with success, not a single 
class being omitted throughout the long period the book 
vers. 

* Beginning with fifty of the standard Sharp singles, 
once so well known on almost every line in Europe, the 
history in Part I. includes the engines with which the 
Great Northern commenced business, Mr. Thomas 
Cubitt and then Mr. Edward Bury being successively 
chiefs of the locomotive department for a short time. A 
few of the latter’s celebrated four-wheelers, with round 
fire-boxes and bar-frames, were used, but these were 
already out of date, and the appointment of Mr. 
Archibald Sturrock in 1850 ensured the department being 
administered on really efficient lines. With unvarying 
consistency Mr. Sturrock adhered to the use of outside 
«sandwich ” frames for all classes of engines throughout 
his career of sixteen years. For ordinary passenger 
traffic four-coupled engines were mostly used, but for 
express work single wheels, varying from 6ft. in the 
“Jenny Linds,” of David Joy’s design, to 7ft. 6in. in 
the monumental but solitary example numbered 215. 
Diagrams of all these engines are given, prepared to the 
same scale throughout, and showing the external features 
sufficiently well. That Mr. Sturrock’s practice was more 
than “ up to date ” is shown by the fact that he employed 
150 Ib. steam pressure when few other lines used more 
than 120 Ib. at the outside, and the entire discarding of 
the favourite four-coupled goods engine as insufficient for 
aline whose coal trains have twice to be lifted to the 
height of St. Paul’s Cathedral before they get to London. 
Very large fire-box surface was also a marked feature, 
Cudworth’s sloping grate with longitudinal mid-feather 
being used in many engines. The well-known incident 
of the ‘‘ steam tenders "’ in 1865 is not forgotten, and is 
of interest now that increased loads are so much talked 
of. As the sidings had not been proportionately length- 
ened for the longer trains, and the enginemen stoutly 
objected to driving or firing “two engines at the price of 
one,” as they called it, the steam tenders were given up. 
The extra call on the boiler just when a rising gradient 
demanded al] the steam it could make, and the dust 
thrown up by the engine on to the machinery of the 
tenders, must also have told against them considerably. 
It is probably news to most people to learn that Mr. 
Sturrock even built two eight-coupled tanks, weighing 
56 tons full, for working goods over the heavy gradients 
of the City lines, nearly forty years ago. 

The career of the late Mr. Stirling receives just as 
much pains and care in its record from the author as 
does that of his predecessor. It is divided into Part III., 
1866 to 1872; Part IV., “ Mr. Stirling’s Re-builds;"’ and 
Part V., carrying on the history from 1874 to his death 
at the end of 1895. So much, however, is known about 
the Stirling engines, examples of all the types being still 
at work, that it is unnecessary to say anything about 
them here. They are, of course, still the most numerous 
of all Great Northern designs, as the natural result 
of twenty-nine years’ labours. The Great Northern 
Company, it seems, obtained all its engines from 
outside firms till the end of 1867, since when the 
majority have been built at Doncaster Works. Mr. 
Bird, we are glad to see, whilst according every meed 
of praise to the eight-footers as remarkable engines in 
their time, does not indulge in the hysterical enthu- 
siasm for them which unprofessional writers commonly 
fall into, recognising the insufficiency of heating surface 
ov they shared with Mr. Stirling’s engines of every 
ype. 

Still less is it necessary to mention any particular 
classes of Mr. Ivatt’s engines. They speak for them- 
selves every day, and are undoubtedly adding much to 
his own and his company’s reputation. It is almost a 
pity Mr. Bird has just been too late to get the last 
monster, No. 251, into his book, but all the other Ivatt 
types are excellently and most accurately described. 
Full lists are given of each locomotive superintendent's 
engines, with their dates and both works and running 
numbers, as well as a complete tabulation of the Don- 
pg engines from No. 1 in 1867 to No. 983 
In 1902, 

Besides the outline drawings, there are eight admirable 
photographs, one being a portrait of Mr. Ivatt himself. 
The book is of a handy size, very well printed, and 
neatly bound. We can recommend it heartily to every- 
one interested in locomotive history, and congratulate 
the author upon having rescued so much of it from the 
oblivion into which it must otherwise have fallen. 


Public Lighting by Gas and Electricity. By W. J. Dispts, 
F.I.C., F.C.S. London: The Sanitary Publishing Com- 
pany, Limited. 

A WONDERFUL change has come over the character of the 

lighting of our cities during the last few years. The time 

when the first public lamp-post was lit by gas in London 


1902. 





to this day the conical extinquishers, but it was only the 
rich who could afford such luxuries. Those who were 
poorer had to chance the footpad and the cut-throat, or 
not stir from home after dark. The towns in the pro- 
vinces were for the most part as bad, if not worse; and 
certainly some of them were in anything but an envious 
state at a much later period, though there were, perhaps, 
some notable exceptions. It is of the various agents 
which have revolutionised the condition of the public 
streets that Mr. Dibdin’s present book treats. 

The book may be described as an attempt to cover 
the whole question of the lighting of the public streets 
from the point of view of the man who has to do it. In 
many ways it is an excellent work. Mr. Dibdin is well 
qualified to take part of the subject in hand, and his book 
has the advantage of being readable. There are several 
matters, however, which we are at a loss to understand. 
Chief among these, perhaps, is the fact that, while saying 
practically nothing about the manufacture of gas or the 
constitution of gasworks, the author has seen fit to devote 
no less than 69 pages in one place, and more in others, 
out of some 530, to the discussion of electrical questions. 
Some of these—such, for instance, as the measurement 
of current, resistance, pressure, &c.—may well find 
space in a book of this description. But there is much 
which seems to us out of place. The theory of dynamos 
has been dealt with exhaustively in many other books, 
and though we do not wish specially to cry down all that 
Mr. Dibdin has given us in this connection, we must say 
that we do not see how he could have thought it possible 
to treat such a large question adequately in such a com- 
paratively small space. Especially is this so when it is 
considered that the room devoted to this subject, though 
small relatively to the size of the question, is large when 
compared to the book itself. Mr. Dibdin tells us that 
the chapters on electricity are not intended to take the 
place of a text-book. They are meant rather “to point 
out the road to those who may be desirous of following 
the technical intricacies of the subject further.” We 
should judge that his efforts are in this instance mis- 
placed, and he might well have dispensed with the out- 
side help which he had to caliin. The book is certainly 
not improved by its electrical additions, which are often 
badly expressed and not easy to understand. 

But while criticising this particular portion of the 
book, we must admire the major portion of it. Possibly 
no more complete treatise on practical photometry exists. 
It is a subject where the author is thoroughly at home, 
and in which he is a recognised authority. The descrip- 
tive matter and the illustrations are for the most part 
excellent, and a number of useful tables are given. 
Meters are dealt with at some length, and in an instruc- 
tive manner. It is noticeable throughout that in the 
case of nearly every instrument or process touched upon, 
the author gives historical outlines which are of consider- 
able interest, if not, indeed, of value. The penny-in-the-slot 
gas meter—of which several, though not all, are described 
— although it is stil) quite in its infancy,’ says Mr. 
Dibdin, “has been found to be a great boon to the 
working and middle classes.” In a way, it is to be sup- 
posed that it has, but we should certainly say, not on 
the score of cheapness. It is true, of course, that the 
consumer knows exactly how much money he is spend- 
ing on gas. Itis true, also, that if a burner is carelessly 
left on, it will only burn as much as there is money for 
in the meter. On the other hand, we think we are right 
in saying that much more is paid per 1000 cubic feet than 
if payment be made in the ordinary manner. The gas 
companies, however, have certainly benefited by the 
introduction of this instrument, although nothing is said 
about this. In passing we must remark that we do not 
quite see what prepayment meters have to do with 
“ Public Lighting.” We were under the impression that 
they were purely domestic articles. 

To give some idea of the scope of the whole work, we 
may mention that, in addition to those subjects already 
alluded to, there-are chapters on the Physical Properties 
and the Chemical Composition of Coal Gas ; Enrichment; 
Gas Burners; Incandescent Gas Lighting; Self-intensi- 
fying Gas Pressure; Anti-Vibrators; Distribution of 
Light, &c. Throughout all these there is evidence of 
accurate knowledge and of care in preparation. There 
are also examples of electric lighting installations at 
several places, both metropolitan and provincial. These 
should certainly be found useful. We notice, too, the 
Board of Trade regulations regarding the supply of elec- 
tricity ; the Electric Lighting Acts, 1882 to 1890; and the 
form of Provisional Order. There is also a useful series 
of tables setting out particulars with respect to public 
street lighting, supplied by various authorities. These 
particulars include details as to the populations, number 
of public lamps, price of gas, description of gas lights, 
whether flat-flamed or incandescent, with costs, are and 
electric incandescent lights, «ec. 

Taking the book as a whole, we should describe it as 
being distinctly valuable, but as containing a certain 
amount of matter which might well have been left out, 
thereby decreasing its bulk and in no way detracting 
from its usefulness. Mr. Dibdin would have done better 
to confine himself strictly to those subjects with which 
he was conversant, and to have left the others to those 
better qualified to deal with them. 





_ SHORT NOTICES, 


Precedents in Private Bill Legislation Affecting Gas and Water 
Undertakings. 1891-1901. Compiled by Edmund Herbert 
Stevenson and Edward Kynaston Burstal. London: Walter 
King. 1902. Price one guinea.—The writers have cbtained con- 
siderable repute by the systematic record of the various Bills 
dealing with gas and water which have come before Parliament for 
a number of yearsnow. Begun for their own convenience, the 





data dealing with rates of charge for domestic and public supply, 
transfers, sales, &c. There is a mass of information which must 
have entailed a large amount of labour in compilation. 

Irrigation Institutions. A Discussion of the Economical and 
Legal Questions created by the Growth of Irrigated Agriculture in 
the West. By Elwood Mead. London : acmillan and Co., 
Limited. 1903. Price 5s. net.—This book deals with the question 
—largely from the legal point of view—of the irrigation of what is 
termed the arid district in America, It is a well-known fact how 
that in recent years large tracts of country which formerly were 
no better than deserts, now form flourishing agricultural districts. 
This has been brought about in large measure by concerted irriga- 
tion schemes, Naturally enough, disputes have arisen when it 
comes to be considered that the eyes of users of the waters of a 
stream are on those who afterwards seek to draw water from a 
point above them. The irrigatoer whose water right does not 
furnish grounds for either an inquiry or a grievance is rare, It is 
of such and kindred subjects that the book treats. 


Design of Dynamos. By Silvanus P. Thompson, F.R.S. 
London: E, and F. N. Spon. 1903.—Professor Silvanus ‘Thomp- 
son’s books are always worth reading. They are clearly expressed, 
well printed, and well illustrated. Indeed, a great part of their 
value is due to their illustrations. The present volume is in no way 
an exception. It is a wonderfully clear dissertation on the design 
of constant current dynamos. It contains chapters on ‘‘ Magnetic 
Calculations,” ‘‘Copper Calculations,” ‘‘ Insulating Materials,” 
‘* Armature Winding Schemes,” ‘‘ Estimation of Losses,” &c., 
‘General Design,” &c. The book, as the professor says, has been 
chiefly prepared for the students studying under him. It will, in 
our opinion, find a much larger field of usefulness, 

Electricity as Applied to Mining. By Arnold Lupton, G. D. 
Aspinall Parr, and Herbert Perkin. London: Crosby Lockwood 
and Son. 1903.—This is a rather pretentious book, for it seeks in 
some 270 pages not only to discuss electricity in general and in its 
special application to mining, but it also treats of steam, gas, and 
oil engines, steam turbines, water power, utilisation of waste heat 
and refuse destructors. Nevertheless, as a whole it is very read- 
able and instructive, and will doubtless prove of considerable value 
to mining engineers. One of the most interesting chapters is that 
on coal cutters, while that on some typical recently-erected 
installations should prove useful in setting out what can be and 
has been done. Some cf the illustrations might well be improved. 


The Engineers’ Year-book of Formule, Rules, Tables, Data, and 
Semi in Civil, Mechanical, Electrical, Marine, and Mine 
Engineering. By H. R. Kempe, A.M. Inst. C E., with nearly 
1000 illustrations specially engraved for the work. Tenth year of 
publication. London: Crosby Lockwood and Son. 1903.—Mr. 
Kempe’s book is still one of the most useful volumes the general 
engineer can possess. 





BOOKS RECEIVED. 

Comets and their Tails and the Gegenschein Light. By Frederick 
G. Shaw, F.G.S., Assoc. M. Inst. C.E. London: Bailli¢re, Tindall 
and Cox. 1903. Price 2s. 6d. net. 

The Rating of Electric Lighting, Electric Tramway, and similar 
Undertakings. By W.G. Bond. London: The Electricicn Printing 
and Publishing Company, Limited. 

Briquettes and Patent Fuel : Their Manufacture, and Machinery 
connected therewith. By Philip R. Bjérling. With 121 illustrations. 
London: Rebman, Limited. 1903. Price 15s. net. 

A Treatise on Roads and Pavements. By Ira Osborne Baker, 
C.E. First edition. First thousand. New York: John Wiley 
and Sons. London: Chapman and Hall, Limited. 1903. Cloth, 
5 dols. 

Laxton s Builder's Price Book for 1903, Containing above 72,000 
Prices. Originally compiled by William Laxton. Eighty-sixth edition. 
London: Printed and published by Kelly’s Directories, Limited. 
Price 4s. ; 

A Short Introduction to Graphical Algebra. By H. 3. Hall, M.A. 
Second edition, revised and enlarged. London: Macmillan and 
Co., Limited. New York: The Macmillan Company. 1903 
Price 1s. 

Nineteenth Annual Report of the Bureau of American Ethnology 
to the Secretary of the Smithsonian Institution. 1897-98. By J. W. 
Powell, Director. In two parts—Part II. Washington: Govern- 
ment Printing Office. 1 

Annual Report of the Board of Regents of the Smithsonian 
Institution showing the operations, expenditures, and condition of the 
Institution for the year ending June 30th, 1901. Washington: 
Government Printing Office. 1902. 

Bulletin75. The Agricultural Experiment Station of the Colorado 
Agricultural College: Lamb Feeding Experiments, 1900-1902. By 
B. C. Buffum and C. J. Griffith. Pubiished by the Experiment 
Station, Fort Collins, Colorado. 1902. 

Corrected up to February 10th, 1903. The ‘* Electrician” Electrical 
Trades’ Directory and Handbook for 1903. Twenty-first year. 


Copyright. London: Printed and published for the proprietors, 
the Electrician Printing and Publishing Company, Limited. 
February, 1903. Price 123. 6d. 

The American Institute of Architects’ Quarterly Bulletin. Contain- 


ing an Index of Literature from the publications of Architectural 
Societies and Periodicals on Architecture and Allied Subjects from 
July 1st to October 1st, 1902. Compiled and edited by Glenn Brown, 
Secretary, the Octagon, Washington, D.C. 

Cape Colony for the Settler : An Account of its Urban and Rural 
Industries ; their Probable Future Development and Extension. By 
A. R. E. Burton, F.R.G.S. Issued by order of the Government of 
the Cape Colony. London: P. S. King and Son. South Africa: 
J.C. Juta and Co. 1903. Price 2s. 6d. net. 

Spirals in Nature and Art: A Study of Spiral Formations based 
on the Manuscripts of Leonardo Da Vinci, with special reference to 
the Architecture of the open Staircase at Blois in Touraine, now for the 
first time shown to be from his Designs. By Theodore Andrew Cook, 
M.A., F.S.A. With illustrations. London: John Murray. 1903. 

Groves and Thorp’s Chemical Technology or Chemistry in its 
Applications to Arts and Manufactures, with which is Incorporated 
Richardson and Watt's Chemical Technology. Vol. iv. Edited by 
W. J. Dibdin, F.L.C. Electric Lighting. By A. G. Cooke, M.A. 
Photometry. By W. J. Dibdin, F.I.C. 20s. London: J. and A. 
Churchill. 1903. 

Manual for Resident Engineers. Containing General Information 
on Construction. By F. A. Molitor, Chief Engineer, Choctaw, 
Oklahoma, and Gulf Railroad, and E. J. Beard; Principal Assistant 
Engineer, Choctaw, Oklahoma, and Gulf Railroad. First edition. 
First thousand. New York: John Wiley and Sons. London: 
Chapman and Hall, Limited. 1903. 

Technological Dictionary—English, German, French—of the terms 
employed in the Manufactures, Architecture, Civil, Military and 
Naval, Civil Engineering, including Bridge Building, Road and 
Railway Construction ; Mechanics and Mechanical Engineering : 
Shipbuilding aad Navigation ; Metallurgy ; Mining and Smelting; 
Artillery and Marine Mathematics ; Physics and Electrotechnies ; 
Chemistry and Metallurgy, Mineralogy, dc. Edited by Egbert V. 
Hoyer and Franz Kreuter. Fifth edition. Wiesbaden: J. F. 
Bergmann. 1903, 
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DAVID JOY. 


As the years pass away the world loses men whose skill, 
genius, industry, and courage have moulded and made our 
life in a way that the present generation will find it harder 
and harder each day to realise. Last week David Joy died 
quietly and without pain, of pneumonia, in his house in 
Hampstead. He was born in Leeds on March 3rd, 1825. 
Of late his bodily health had failed him; there was no 
evidence that his mental power had in the least diminished. 
We know that the announcement of his death will be heard 


with a widespread sorrow. He was one of those who never | 
Always sanguine, always | 


said hard things of his fellow-men. 
confident that things would come right, he invariably had a 
cheery word for his friends, and they were many. No one, 
we believe, ever heard him grumble. He was one of the last 
survivors of the men who created the locomotive, that great 
civiliser, and we cannot avoid the inquiry whether the 
modern product of technical education will ever do as much 
for the world as did men like Trevithick, Stephenson, 
or Joy. 

is have said, David Joy was born in Leeds. His father 

was a@ proprietor of a large oil mill. 
took the keenest interest in machinery of all kinds. We have 
before us diaries which are nearly all devoted to engineering ; 
they are commonplace books indeed, in which he seems to 
have noted down all that interested him. The date of the 
first of these books we do not know, but it is full of reminis- 
cences and memories of his childhood. Here, for example, is 
one :—‘‘In 1832 we were living in Hunslet-lane in the 
London road. The old coal railway 
from the Middieton pits into Leeds 
ran behind our house a few fields off, 
and we used to see the steam from 
the engine rise above the trees. Once 
I remember going with my nurse, 
who held my hand (I had to stretch 
it up I was so little), while we stood 
to watch the engine with its train of 
coal wagons pass. We were told it 
would come up like a flash of light- 
ning, but it only came lumbering 
like a cart.’’ This was one of the 
old Blenkinsop rack rail locomotives. 
In 1836 the family went into the 
town to get near a school, and the 
diary is for several pages covering 
some years a record of the various 
models that Mr. Joy made, or tried 
to make, with varying success. In 
March, 1840, he first saw a real loco- 
motive. This was when returning 
from school by the North Midland 
Railway from Derby to Leeds. 

When the boy was about sixteen 
he began to work hard while still at 
school at mechanical drawing. He 
got hold of a copy of Tredgold on the 
steam engine, which he ‘‘devoured, 
often staying in on Saturday half- 
holidays to read it.’’ 

In 1841 he went to business with 

his father and uncles at the oil mills. 
There he learned trade routine and 
the art of seed crushing and oil refin- 
ing. Itsoon became evident that oil 
making was not Joy’s vocation. He 
was asked if he would like to be an 
engineer ; he jumped at the chance, 
and was apprenticed to Messrs. 
Fenton, Murray and Jackson, who 
were at the time building locomotives 
for the Great Western Railway. In 
1843, as orders were few, the works 
were closed, and Joy went to Messrs. 
Shepperd and Todd, locomotive 
builders. In 1846 he was asked to 
return to the Railway Foundry, and 
did so. His diary here is a record of 
various experiences with locomotives 
and locomotive men. It is, in fact, 
a history of the development of the 
locomotive engine, full of admirable 
freehand sketches. In this year was 
produced the celebrated Jenny Lind, 
for information concerning which we 
must refer our readers to THE 
ENGINEER for January 10th, 1896. 

In June, 1850, he left the Railway 
Foundry, and went to take charge of 
the Nottingham and Grantham Rail- 
way, then just opened. After a very 
successful career, he was appointed 
locomotive superintendent to the 
Oxford, Worcester, and Wolverhamp- 
ton Railway, where he remained until 
1856, when he returned to the Railway Foundry, Leeds, and 
undertook some marine engine work. In 1857 he patented a 
compound marine engine, in which a very deep high-pressure 
piston acted as the distributing valve for the low-pressure 
cylinder. He also invented a steam reversing gear, which is, 
so far as we know, the first thing of the kind. About this 
time he took out the first of three patents for hydraulic 
organ-blowers, which blowers have had a very extensive sale. 
The first on a large scale was fitted to the organ at the Leeds 
Town Hall. These blowers are also in use at the Crystal 
Palace. In 1860 he invented a pneumatic. hammer, which 
was clear of all mechanical arrangements for working the 
valve, and yet could be regulated to strike any blow required. 
He had been working with Mr. De Bergue, but now left him 
and went in largely for power hammers. - In 1862 he went to 
Middlesbrough, and started in business for himself at the 
Cleveland Engine Works. For some years he was con- 
tinuously engaged in inventing or designing new machinery of 
various kinds. Among other matters, in 1872, he dealt with | 
the removal of slag, and took out a patent which attracted a | 
great deal of attention in the district. 

In May, 1878, he was offered the agency of the Howard 
water-tube boiler and accepted it. The following year an | 
arrangement was made by which the Barrow Steel Company | 
undertook the manufacture of the Howard boiler, and Mr. 
Joy was given charge of the work. The boiler was an utter 
failure, and in June, 1876, Mr. Joy became secretary to the 
Barrow Shipbuilding Company. While at Barrow he 
invented the radial valve gear, which has carried his name 
all over the world. The date of the first patent is 1879; the | 


From hisinfancy the boy | 


'TOKYO STREET RAILWAY AND FOREIGN 


| needs. 


| sterling—and as the additional sum could not be got in 


| Kindo, president of the Nippon Yusen Kaisha, to raise the 


| 

number 929. Mr. Webb, of Crewe, found in this gear some- | 

thing that he wanted, and he fitted a powerful six-coupled | 

goods engine with it, and sent this engine to Barrow for the | 

| meeting of the Institution of Mechanical Engineers, which | 
/equal number of British and Japanese. (3) The chiof 
|engineer on the work of construction will be a British 


was held there in August, 1880. No doubt many of our 
readers will remember the sensation which the locomotive 
created. 

It may be said that from that date on to his end Mr. Joy’s 
career was identified with valve gears. The ‘‘ Joy’’ gear has 
been fitted to all classes and types of engine, from the little 
things used to propel motor cars to the great compound 
engines of the London and North-Western Railway and 
North-Eastern Railways; from toy launch engines to the 
largest machines ever employed to propel a battleship. To 
praise this most ingenious gear would be entirely superfluous 
now. Nor did Mr. Joy remain contented with this work. 
He invented, further, the assistant cylinder, which is daily 
coming into more extended use. It relieves the excentrics of 
all work save that of determining the position of the valves, 
the excentrics being continuously ‘‘assisted’’ by steam 
admitted above and below a piston on the tail of the valve 
rod by an arrangement very like that of the power 
hammer. 

In 1880 Mr. Joy was appointed London agent for the 
Barrow Shipbuilding Company. He severed his connection 
with this company in the following year, and since has lived 
at Beckenham and Hampstead. His last invention is a most 
ingenious and novel high-speed engine. 

In 1867 Mr. Joy married Kate, the daughter of Mr. C. F. 
Humbert, of Watford. 4 He had four sons and three 
daughters, of whom three sons and two daughters survive. 


DAVID JOY 


His loss will be felt by a large circle. He was very well 
known by a great many people, and universally liked. The 
world is the poorer by the death of a man of most exceptional 
ability and ripe experience in mechanical engineering. He 
was, too, exceptionally modest, and the very last to assert his | 
claims to the fine reputation which was his by right. 








CAPITAL. 
(From a Correspondent.) 

Str Matcotm MacEacuarn, of Messrs. Mcllwraith, 
MacEacharn and Co., of London and Melbourne, acting on 
behalf of a British syndicate, has almost concluded an 
arrangement with the electric street railway of Tokyo, in 
virtue of which arrangement the British syndicate will 
supply the Japanese company with the capital it badly 
This company was originally started with the 
small capital of 800,000 yen, but a proposal greatly to 
enlarge its field of operations necessitated the raising 
of a capital of at least 6,000,000 yen—about £600,000 


Japan, steps were taken, largely on the initiative of Mr. 


money abroad. It is as a result of these steps that Sir 
Malcolm MacEacharn is now in this country. The following 





is a draft of the agreement which that gentleman has drawn 


———= 
up, but the conditions may be somewhat modified } 
they are signed by both parties :—(1) The British os 
Japanese will contribute equally to the share capital 
(2) The staff of directors and auditors shall consist of a 


subject, and he will be employed by the company for two 
years after the conclusion of the construction work 
(4) The paid-up capital shall be kept as low as possible at the 
beginning of the work, and more money shall be afterwards 
obtained by means of debentures, to be issued at the rate of 
6 per cent. perannum. (5) In order to effect the flotation of 
the debentures a syndicate shall be formed in London, (6) 
This syndicate shall supply the electric railway company with 
the material it needs to purchase abroad, and may also con. 
tract in the same manner for other Japanese companies, (7) 
The net profits of the syndicate, which are to include the 
commission for the supply of railway stock and for contracts 
and premium on the debentures, shall be appropriated for 
the payment of dividends. (8) This syndicate shall consist 
of the shareholders of the Tokyo Electric Railway Company 
and its directors shall belong to that company. (9) Tho 
instalments of the syndicate’s capital shall be paid in shares 
of the street railway company. (10) When the agreement 
has become operative, half the subscribed capital shall be 
ceded to the British capitalists at a reasonable rate of interest 
besides the paid-up capital. ‘ 
The only difficulty in Sir Malcolm MacEacharn’s way jg 
the suspicion with which a small conservative section of ‘the 
Japanese regard any association of their countrymen with 
foreigners for business purposes. On the 16th inst., for 
example, the Hochi, a Tokyo news. 
paper, published an article on the 
negotiations above referred to, in the 
course of which it alluded to the 
foreign possession of shares in 
Japanese enterprises as an event of 
the most ominous significance, and 
tried to make out that Baron Soné, 
the Minister of Communications, is 
a ‘seller of his country,’’ because 
he encourages such negotiations. 
The small, timid section of the 
public for which the Hochi speaks is 
afraid that wealthy foreign capital- 
ists, if they are allowed to have any- 
thing to do with the control of the 
electric railway, will act against the 
interests of their poorer Japanese 
fellow-shareholders, b setting aside 
large sums for reserves, and thus 
diminishing the rate of dividend. 
The very idea of this happening 
hampers the Japanese shareholders 
more than anything else, for they 
are accustomed to put hardly any- 
thing at all in their reserve accounts, 
and their railways and some other 
public work suffer considerably in 
consequence. 
An amusing instance of this 
occurred here some time ago. An 
American syndicate was about to 
put some money in an electric rail- 
way in another part of Japan, when 
suddenly the Japanese with whom 
the syndicate was negotiating learned 
the dreadful news that the American 
capitalists, who are associated with 
Messrs. Murai Brothers, the great 
Japanese firm of tobacconists and 
cigarette makers, had insisted on 
that firm adding 40 per cent. of their 
profits to their reserves. Theelectric 
railway people were so frightened at 
the idea that the same thing might 
happen to themselves that they 
broke off negotiations at once. It 
never occurred to them to first 
ascertain if the siory was true. 
What the Japanese are most 
afraid of, however, is that, with un- 
limited capital to back them, the 
foreigners may ultimately become 
too powerful in Japan. In the case 
of the Tokyo Electric Railway Com- 
pany, however, none of these fears 
need be entertained, for the average 
Tokyoite is much too sharp to 
believe for a moment tbat any 
foreign shareholder will be so disin- 
terested as to propose setting apart 
as a reserve fund more than the 10 
per cent. of the net profit required 
by the Home-office. 
As for the foreigners getting 
too much power, no great harm 
will be done in the present instance, even if they get complete 
control of the railway, as all the plant, &c., is to revert to 
the municipality after the Anglo-Japanese Company has run 


| the business for fifty years. 


There can be no doubt that an electric railway ought to 


| pay well in Tokyo, for the Japanese are very fond of using 


railways and tramcars, and even the present antiquated 


| horse tramcar pays an annual dividend of about 25 per cent. 


The possibility of some misunderstanding must not, however, 
be lost sight of. There is the instance of the Osaka gasworks. 
These works are owned by a Japanese company which got @ 
charter from the Home-oftice some years ago, authorising it 
to lay its gas pipes all over Osaka. It had not mone enough 
to do this to as large an extent as it desired; and when a 
foreign capitalist, a Mr. Brady, of New York, was asked to 
supply the necessary capital, the Osaka municipality waited 
till the agreement was signed and then got up an agitation, 
the object of which was to make the gas company contribute 
something to the city. The company’s charter said nothing 
about any such contribution, but the Mayor of Osaka snapped 
his fingers at the charter and declared that he would either 
have the money or else start an opposition business—though 
the present gas company has got the monopoly. He 
added that it was disgraceful for the company to be so stingy, 
seeing that it had got so much foreign capital ; and the whole 
Japanese people and Press, with the exception of two or 
three newspapers and two or three members of the Osaka 
municipality—and these latter were charitably assumed by their 
fellow-members to have been bought by the foreign capitalist 
—saw nothing out of the way in the worthy mayor's request. 
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RAILWAY MATTERS. 


On Italian railways there are a number of very fine 
little bogie engines still in service built fifty years past by 
Cockerill. 


Tue refuse from smoke-boxes on the Eastern of France 
railways is used for firing the stationary boilers of the Epernay 
workshops. 


Tue Mediterranean Railway of Italy is having con- 
structed in Germany a number of double-bogie tank locomotives 
with three cylinders compounded. 


TuE Gilsdorf system of compounding two cylinders is 
about to be applied to thirty new six-coupled locomotives of the 
Strade Ferrato del Mediterraneo. 


A Revter’s St. Petersburg telegram states that 
passengers arriving at Dalny, on the Chinese Eastern Railway, are 
being conveyed by two steamers to Shanghai and Nagasaki respec- 
tively. The apres from Paris to Shanghai or Nagasaki can be 
accomplished in eighteen days. 


Tue number of accidents on the Canadian railways for 
the past year, according to the annual report of the Department 
of Railways, which bas just been issued in Ottawa, has been very 
high. There were 330 killed, an increase of 13 over the previous 
year, and 1328 injured, an increase of 11 over 1901. 


Brick arches are being removed from the fire-boxes of 
the newest express engines of the Italian Mediterranean Railway. 
An experimental locomotive fire-box with prolonged combustion 
chamber has proved so successful that, during repairs, it is pro- 
posed to alter other locomotives in the same manner. 


During the hearing of the application before the 
Railway Commission, with reference to the payment for mails on 
the Great Western Railway, the Solicitor-General stated that the 
total cost of carrying the mail bags over the various railways of 
the country amounted, on an average, to 11d. per bag. 


THE activity of the Russian railway authorities during 
1902 was displayed, among other things, in building new lines and 
in improving the condition of existing lines. The total length of 
railways built in 1902 was 487 miles, and included the Kieff and 
Kovel line, 277 miles long ; the Erivan line, €0 miles in length ; and 
the Melekes light railway, 574 miles in length. 


Format application for the incorporation of the Grand 
Trunk Pacific Railway Company was filed last week. The capital 
is 15 millions sterling, and the proposed route from North Bay 
through New Ontario. From Winnipeg the course of the railway 
will be north-westerly, «/@ Prince Albert or Edmonton to the 
Rockies, which it will cross either through Yellow Head or Peace 
River Passes to the Pacific coast. 


THE new six-coupled four-cylinder compound express 
engine of the London and North-Western Railway is now out of 
the shops and will soon be in active service. As the Caledonian 
Railway is also putting into express service a new six-coupled 
simple engine to haul the 2 p.m. corridor dining train between 
Glatgow and Carlisle, it is probable that a fair basis will be afforded 
for comparisons between the two engines. 


A SCHEME is on foot for the purpose of connecting 
Montreal and Longueuil, Quebec, by means of a tunnel under the 
St. Lawrence. Plans have been submitted to the Department of 
Railways, providing for a double-track tunnel from the south shore 
to the heart of Montreal, where a central station will be placed. 
The structure, which will be of concrete and stone masonry 
lined with enamel brick, will have a width of 27ft. and a height 
of 21ft. 


THE Ilford electric tramways were formally opened on 
Saturday afternoon. The Council have adopted the overhead 
trolley system. The two routes at present open run to Chadwell 
Heath and Barking side. The line to Barking and the short 
section to Ilford Bridge, forming a connection with the East Ham 
electric trams, are nearly completed, and will shortly be opened 
for traffic. The cost of the undertaking, when completed, will be 
about £120,000. 


A Times telegram from Montreal, dated March 13th, 
states that the Grand Trunk Railway Company aunouncesa change 
in the transcontinental railway plans. An amendment is being 
made to the application for » charter which is before Parliament, 
requesting permission to build a line from Gravenhurst, in Ontario, 
direct to Quebec City, which will be used as the summer port for 
the line, while St. John, New Brunswick, will be the winter port. 
This would mean the atandonment of Portland, Maine, as the 
present winter port. 


THE report of the Railway Commissioners of .New 
South Wales for the quarter ending December 31st has recently 
been submitted to the Minister for Railways, and, as was 
anticipated, the railway results have been adversely affected by 
the drought which has prevailed throughout the State ; 3042 miles 
of line were open and the earnings for the three months were 
£935,230, the expenditure being £636,148, leaving a net result of 
£299,082. The report records a considerable decrease in the 
earnings as compared with the corresponding quarter of the pre- 
vious year, the decrease amounting to £136,559. 


THE Russian Ministry of Ways of Communication has 
authorised the throwing open to regular traffic of the line between 
Vitebsk, 380 miles south of St. Petersburg, and Shlobin, for a 
distance of 177 miles. This new line forms, to a certain extent, 
the middle section of the main line running from St. Petersburg to 
Kieff, 381 miles north-east of Odessa. From Pavloffsk rye hae 
runs to Dno and Novossokolniki, and thence in almost a straight 
direction to Vitebsk. The work on the section between Dno and 
Novessokolniki is nearly completed, but the work is still in full 
progress on the section leading to St. Petersburg. 


WITH a view to improving the general condition of the 
Russian railway system at the beginning of 1902 the followin 
measures were pro :—Overhauling and modifying the tari 
of freights for timber, cotton, and salt ; the publication of a new 
tariff for the transport of troops ; fixing regulations for the con- 
veyance of sick persons ; facilitating the transport of travellers’ 
luggage and the allowance of compensation for lost luggage, and, 
finally, the establishment of direct passenger services between 
Odessa and Servia, Turkey and the Mediterranean ports, and 
between European Russia, v4 Siberia, with China, Japan, and Corea, 
and of direct goods trafficfrom Moscow, with Siberia and the stations 
of the Eastern China Railway. 


A MOVE is to be made at last in the direction of building 
a main line of railway across the Urals, and the question is to come 
before the committee for considering the construction of projected 
lines. On April 2nd representatives of the various towns likely to 
be on the route of the new railway will attend before the committee 
in St. Petersburg for the purpose of looking after their local 
interests involved in the project. There are three suggestions for 
the route to be taken by the railway, and Perm, Yekaterinburg, 
Kungur, Krassno-Oosimsk, and Shadrinsk willbe represented. The 
committee will consider three varients of a railway to establish 
communication between Chepza and Kurgan. The first varient is 
that of a line from Chepza, vid Krassno-Oosimsk, Kyshtim, and 
Cheliabinsk, to Kurgan, a distance of 655 miles; the second line 
would run from Chepza, 7/4 Krassno.Oosimsk and Yekaterinburg to 
Kurgan, a distance of 642 miles, and the third varient would run 
from Chepza, vid Perm, Kungur, and Yekaterinburg to Kurgan. 
This line, 627 miles in length, would be the shortest of the three 
projected, 





NOTES AND MEMORANDA. 


THERE will be nearly 300 exhibitors at the forthcoming 
Motor Car Exhibition at the Agricultural Hall, Islington, The 
show will be held from March 21st to 28th, both inclusive. 


THE new United States cruiser Chattanooga, recently 
launched, is of 3200 tons displacement, 292ft. long, 44ft beam, 
and 16-8ft. draught. She will have twin screws, driven by 
engines of 4900 indicated horse-power. She will carry a comple- 
ment of 295 men. 


Enautsu shipbuilders in February launched 25 vessels, 
aggregating about 44,334 tons gross, against 15 vessels, of 51,763 
tons gross, in January. The total launched in the two months in 
the United Kingdom was 83 vessels, aggregating about 172,610 
tons gross, which compares with 77 vessels of 173,236 tons gross, 
in the first two months of 1902. 


Tue highest mountain in Germany provided with a 
meteorological station, the Zugspitze, is now in communication by 
means of spark telegraphy with Eibsee, the difference in level 
being 6560ft. The offices of the North German Lloyd, too, at 
Bremerhaven, are able to communicate similarly with the light- 
ship in the Weser, a distance of 424 miles. 


Durinc February Scotch shipbuilders launched 29 
vessels, of about 41,729 tons gross, as compared with 13 vessels, of 
19,784 tons gross, in January, and 28 vessels, of about 47,210 tons 
gross, in February last year. For the two months the total is 42 
vessels, of about 61,513 tons gross, against 42 vessels of 70,021 tons 
gross, in the corresponding period of last year. 


A 10-tTon petrol electric motor truck recently made a 
trip between London and Liverpool, «i@ Derby and Manchester, a 
distance of 219 miles in bad weather. The time occupied on the 
journey was 99 hours, and the amount of petrol consumed 246 
gallons, or 14 gallons per mile. The wagon is built on the Fischer 
system, which the two leading omnibus companies are going to 
experiment with. 


Accorp1nG to the official statistics submitted to the 
Reichstag, the total number of cadets, &c., and seamen trained in 
the German navy since 1879 is 147,000. After deducting 25 per 
cent. from this number for losses through death and disease, it is 
estimated that there remain 110,000 trained seamen, who would be 
called upon in time of war. Of these, 36,000 men are at present 
on active service, 


THERE are now 97 rice mills in Burma, of which 14 
new cnes were registered under the Indian Factories Act last year, 
and 58 saw mills, They are gradually being extended by the 
Burmese themselves throughout the province. They cheapen 
timber for building purposes, and rice, the staple food of the 
country, besides giving remunerative employment to a consider- 
able number of hands, 


Tue vessels building for the United States navy com- 
prise nine first-class battleships, aggregating 131,200 tons; two 
other battleships and coast-defence vessels of 6428 tons ;~ eight 
armoured cruisers, 111,800 tons; three first-class protected 
cruisers of 28,880 tons ; six second-class protected cruisers, 18,600 
tons ; four destroyers, 1620 tons ; five first-class torpedo boats of 
1116 tons ; and seven submarines of 840 tons, 


Tae total output of iron ore in Russia in 1901 
amounted to 2,317,000 tons. In 1900 the consumption was smaller 
than the production, being 149,660,000 poods, as compared with 
153,020,000 poods in 1901. In 1901 the case was reversed, for the 
consumption exceeded the production by 7,050,000 poods, The 
former export supplies have grown smaller, and thus an increase 
in production is to be expected, provided that the ironworks do 
not limit their activity. 


A REMARKABLE planing machine has been installed in 
the Washington Navy Yard for the purpose of finishing the 
surfaces of the propellers used in the tank in which models of 
warships are tested. The ponderous machine weighs 10 tons, 
while some of the propellers on which it operates weigh only 
2 Ib. each, their diameters varying from 5in. to 2ft. Although 
designed especially for planing helicoidal surfaces, there is a 
provision for planing irregular surfaces by means of cam wheel 
attachments, 


A UNIQUE steam turbine installation is about to be 
made at the Cumberland Mills, Portland, Maine, says the Jron 
Age. The turbine is of 540 horse-power, taking steam at 165 lb. 
pressure, after it has traversed the distance of 350ft. separating 
the boiler-house from the engine-house. Before entering the 
turbine the steam will be superheated about 100 deg. Fah., by 
means of an independent superheater, fired by waste hydrogen 
gas rising from electrolytic baths used in the process of manu- 
facturing. The gas has heretofore been a waste by-product. 


AccorDING to the report on the condition of the metro- 

litan water supply during the month of January, 1903, by the 
Water Examiner appointed underthe Metropolis Water Act, 1871, 
the 
month was 120,144,472 gallons ; from the Lea, 39,377,578 gallons ; 
from springs and wells, 50,645,982 gallons ; from ponds at Hamp- 
stead and Highgate, 238,470 gallons. The daily total was, there- 
fore, 210,406,502 gallons for a population estimated at 6,448,428, 
representing a daily consumption per head of 32-63 gallons for all 
purposes, 

As showing the economy of haulage on canals, it may 
be mentioned that on the Weaver Navigation system a single horse 
hauls a cargo of 100 tons, and a load of 250 to 300 tons only 
requires two horses, Economy does not stop at haulage; it is 
assisted by the small cost of plant. A railway train loaded with 
220 tons costs, for engine and trucks, about £3360, whereas a 
steam barge to carry the same weight costs only £1600, and this 
barge is frequently used to tow three other barges of 260 tonscapacity 
costing £1000 each. The above figures are taken from an inter- 
esting little book entitled ‘‘The Canal System of — by Mr. 
H. Gordon Thompson, published by Mr. T. Fisher Unwin. 


An apparatus has been designed by Herr Hentze for 
the measurement of the flow of water in pipes. A solenoid 
through which an alternating current is passed is fixed axiall 
within the pipe, and is provided with a movable iron core to whic 
a disc is attached. The water pressure acting on this disc forces 
the core into the solenoid against the electro-magnetic repulsion 
of the current. The impressed voltage is maintained constant, 
so that for each rate of flow the core comes to a definite 
position of equilibrium. In order to obtain quantitative readings 
a wattmeter or ammeter is provided, by means of which the 
choking effect on the current in the solenoid for different positions 
of the core may be observed. 


THE monthly memorandum prepared by the Labour 
Department of the Board of Trade for the Labour Gazette, says 
that the general state of employment in February was slightly 
better than in January, but continues rather worse thana year 
ago. In the 225 trade unions, with an aggregate membership of 
549,843, making returns, 26,471 (or 4-8 per cent.) were reported as 
unemployed at the end of February. re ag mcr in iron and 
steel manufacture compared with a month ago shows a slight 
improvement, but it is rather worse than a year ago. At 202 
works covered by the returns employing 74,574 workpeople in the 
week ended February 21st, the total volume of employment— 
taking into account both the number employed and the number of 
shifts worked—shows an increase of 3-8 per cent. compared with 
January, 1903, but a decrease of 2-1 per cent. compared with 
February, 1902, 


the average daily supply delivered from the Themes durin 





MISCELLANEA. 


Tue cruiser Bedford, at Devonport, is having eight of 
her boilers fitted for the burning of oil fuel, and with a slight 
change of appliances, they will also burn coal, 


Ar the Milan International Exhibition of 1905 there 
is to be a complete representation of the Simplon Tunnel, togethey 
with machines at work as were used in the great tunnel, 


Arter to-day the library and offices of the Institution 
of Electrical Engineers will be at 92, Victoria-street, and in cop. 
sequence of the removal the library will be closed until Saturdg 
April 4th. » 


We understand that an engineering conference ig to 
be held under the auspices of the Institution of Civil Engineers in 
June next. It will follow on the lines of the two former con. 
ferences, the last of which was held four years ago, 


THERE died recently in his ninetieth year, at Stalham 
Norfolk, Mr. RK. Middleton, who was the first to introduce the 
threshing machine in his county, and had for a time to bury the 
manesort in pieces in his garden on account of the riots it 
caused, 


Tue Dover correspondent of the Standard says that 
the Northern of France Railway Company has decided to instal] 
wireless telegraphy on the Dover and Calais cross-Channel stcamers 
Nord and Pas-de-Calais. The land station is to be at the Harbour 
Station at Calais, 


THE destroyer Wolf, which has been subjected toa 
series of experiments in dock at Portsmouth, with the view of 
testing the strength of the hull, is under orders to proceed into the 
Channel to obtain further data for confirmation and guidance of 
Professor Biles and his colleagues. 


Aman named Reginald William Steele was electrocuted 
at the Sherwood Colliery, near Marsfield, on Monday. At the 
inquest it was stated that the deceased was engaged in shot firing, 
when he touched an electric live wire, and was instantly killed, 
The jury returned a verdict in accordance with the evidence. 


News was received yesterday that Messrs. John Lan. 
caster and Co,, Limited, of Newport, had secured the contract for 
supplying 140,000 tons of coal to the Great Southern and Western 
Railway of Ireland, delivery to be made over the twelve months 
commencing next April. The price obtained under the contract 
has not yet been divulged, but it is believed to be between 12s, 
and 13s, per ton f.o.b. 


. H.M. Torpepo-Boat destroyer Itchen was launched 
on Tuesday from the works of Laird Brothers, Birkenhead. This 
vessel is the second of the new type of destroyers of which Messrs, 
Laird are building four for the Admiralty. The new destroyers 
are heavier than the earlier vessels of the type, and fitted witha 
full forecastle to ensure good sea-going qualities, and are to have 
a speed of 254 knots in sea-going condition, 


Tue Alabama State’s contribution of iron ore in 1901 
was 2,001,732 long tons, giving it third position, with nearly 10 per 
cent. of the total for the United States, being an advance of 
42,305 long tons over the output of 2,759,427 long tons in 1900, 
Of this amount 2,070,422 long tons were red hematite, in which 
class of ore the State occupied third place, while 731,310 long 
tons of brown hematite gave it second place as a producer of 
that variety of ore. 


AccorpinG to the Warsaw Press six American engi- 
neers have been visiting the capital of Russian Poland with the 
object of becoming acquainted with Russian mining undertakings, 
During their stay in Warsaw the Americans made several trips to 
the Dombrova coalfields, and then visited the Donetz district and 
the Urals, where they are interested, especially in the gold-wash- 
ing industry. Mr. Dilleyt, an American who has lived many 
years in Russia, bas taken his fellow-countrymen under his care 
on their travels in Russia. 


Tue contractors for the land and buildings for the 
pneumatic tool works at Fraserburgh, which are being erected by 
an American syndicate, have now, it is understood, been signed, 
and operations, which have to be finished within six months, are 
to be commenced next week. The buildings are to he put up by 
instalments, the first of which will consist of workshops, 234ft. 
long by 21lft. wide, with a large engine-room and boiler-house, 
offices, and stores, with railway connection. The cost is estimated 
at £20,000, and is exclusive of the price of the machinery. 


THE correspondent of the Western Morning News on 
the Pacific station states that the cruiser Grafton left Callao for 
Coquimbo on January 29th, and about three hours out from Pisco, 
on the 3lst, the ship, steaming at 124 knots, ran into a whale. 
The terrific impact probably broke the huge creature's back, and, 
resting on the ram, athwart the stem, it was driven through the 
water until the engines were stopped. It was believed to be at 
least 60ft. long, and the engines had to be put at full speed astern 
before the huge carcase could be dislodged from the ram, when it 
sank out of sight. 


LarGe cargoes of American machinery are being 
shipped from Pensacola, Florida, to the Black Sea and Russian 
ports. This machinery consists mainly of agricultural implements 
such as reapers, rakes, and the like for use in the grain fields of 
Southern Russia. The value of these cargoes which, it is stated, 
make up shipments aggregating 35,000 tons of machinery, will be 
several million dollars, Hitherto this machinery has been shipped 
from the Atlantic seaboard, but it is now coming from Chicago by 
the Illinois Central Railroad. The ships carrying this machinery 
are sailing under the Russian flag. 


At a meeting of the shareholders in John Brown and 
Co., at Sheffield, the chairman, Mr. J. D. Ellis, announced that 
the Admiralty had entrusted the firm with the manufacture of the 
whole of the armour for the first-class batt'eship Hindustan, now 
building at Clydebank. He also mentioned that the new forging 
press, on which it was arranged two years ago to spend a consider- 
able sum, had been at work for the last few weeks, and was 
proving eminently satisfactorory—in fact, it was exceeding ex- 
pectations, and ‘enabled the company to undertake large and 
difficult forgings of all descriptions. 


Ir was recently stated that the Admiralty intended to 
rearrange the electrical department at the dockyards and to 
transfer it from the chief engineer to the chief constructor at each 
yard. The arrangements made have now been communicated to 
the officials interested. Hitherto, at Devonport, the chief official 
of the electrical work has been an electrician who was paid a salary 
of £450, with a house allowance of £50. The head in future will 
be an electrical engineer, who will have a commencing salary of 
£625, with a house allowance of £75, rising to a maximum of 
£700, and he will be assisted by an inspector and two chargemen. 


TuE sloop Clio, whose keel-plate was laid on March 11th, 
1902, was floated out onS day from No. 4 dock at Sheerness 
Dockyard. She was taken into the steam basin, where she will 
be fitted with machinery ot 1400 indicated horse-power, supplied 
with steam from Niclausse water-tube boilers, ‘lhe Clio is the 
fifth sloop of the Espiegle type built at Sheerness Dockyard, and 
her dimensions are as follows:—Length, 185ft.; breadth, 3ft.; 
mean load draught, 11ft. 3in.; displacement, 1070 tons. She will 
be armed with six 4in, quick-firing guns, four 3-pounder quick- 
firing guns, and three -303in. Maxim guns, Her complement will 
be 113 officers and men, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brockuaus, 7, Kumpfyasse, Vienna 1. 
CHINA.—KELLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyveav AND Cargvitiert, Rue de la Banque, Paris. 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin, 

F. A. Brocknaus, Leipzic ; A. TwerrmEyERr, Leipzic. 
INDIA.—A. J. ComBripGk AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOgSCHER AND Co., 307, Corso, Rome ; Bocca Freres, Turin, 
JAPAN.—KELLY AND WALSH, LIMITED, Yokohama, 

Z. P. Marvuya anv Co., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Rickgr, 14, Nevsky Prospect, St. Petersburg. 

5. AFRICA.—Wa. Dawson & Sons, Limiren, 7, Sea-st. (Box 489), Capetown. 

GorDON AND GorcoH, Long-street, Capetown. 

R. A. THompson anv Co., 33, Loop-street, Capetown. 

J. ©. Jura ann Co., Capetown, Port Elizabeth, Johannesburg, 

Bast London, Grahamstown, King Williamstown, Stellenbosch. 

Hanpet Hovuss, Limirep, Kimberley. 

Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GoRDON AND Gorcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co,, 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TuBNER AND Henperson, Hunt-street, Sydney. 

NEW ZEALAND.—Uptown anv Co., Auckland ; Craio, J. W., Napier. 
CANADA.—Montreat News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Ke.iy anp Watsu, Limitep, Singapore. 
CEYLON.—W1savarRTNa and Co., Colombo, 
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PUBLISHER’S NOTICES. 


*.° With this week’s number is issued, as a Supplement, a Two-page 
Drawing of Compound Blowing Engines, Priors Lee Blast Furnace. 
Kvery copy as issued by the Publisher includes a copy of this Supple- 
went, and subscribers are requested to notify the fact should they 
not receive it. 








THE PREMIUM SYSTEM. 





*.* So much interest has been aroused by the articles on ‘ The 
Premium System of Paying Wages,” which appeared in these columns 
not long ago, and we have had so many inquiries for copies of 
the issues containing them, that we have deemed it advisable to 
reprint them in a convenient form. In the little volume which 
vesults we believe no important aspect of the subject has escaped 
attention. Not only are the ins an outs of the system discussed 
trom all points of view, but examples, drawn from the actual 
practice of important works where it is used, are given, so that 
the manager who is contemplating its introduction will find in 
this pamphlet a clear indwation of the lines on which to work. 
The price is One Shilling, and the book is obtainable at this office. 
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TO CORRESPONDENTS. 


4 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken oy communications which do not comply with these 
instructions, 

42 All letters intended for insertion in Tus Enorvggr, or containing 
questions, should be accompanied by the name and address oj the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of anonymous communications, 

4a =6We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 





REPLIES. 


A. D. (Pollockshields’.—If you wish, we will illustrate your invention. 

A. V. G.—We fancy the engine has already been illustrated in another 
journal. 

M. A. T.—(1) It is quite possible that you might get employment. (2) 
The usual course is to apply directly to the head of the engineering 
department at any of the dock yards. 

W. 8. (Wakefield).—We do not know who is the patentee, but they are 
made by such firms as Harpers, Limited, of Aberdeen; Smith and 
Grace, of Thrapston ; the Unbreakable Pulley and Mill Gearing Co., of 
West Gorton ; and the Vaughan Pulley Co., West Gorton. 

T. B.—(1) Ever since steam boilers were used a vigorous search has been 
made for a material which will keep boilers clean. Most things have 
been tried, from dead dogs—a favourite in Staffordshire—to stannic 
acid. ‘What will suit one water will not suit another. We advise you 
to have the water you use tested by a competent chemist, which will 
cost you a fee of about £3 3s., and he will tell you what course to 
pursue. (2) No book will help you. 

J. P. M. (South Norwood).—A bullet shot vertically into the air will be 
resisted in its flight, and will ascend to a smaller height than it would 
reach if there had been no atmosphere. In falling again it will 
undergo a second retardation precisely the same in amount. The 
average velocity of the upward flight will be half the velocity at 
leaving the muzzle of the gun. The average velocity of descent will be 
one-half the velocity of arrival; but the velocity of arrival must be 
less than the gun muzzle velocity because the bullet has been con- 
stantly retarded during both flights ; therefore the average velocity of 
descent must be less than the average velocity of ascent, and the time 
occupied in falling will be greater than that spent in rising. The bullet 
is in a condition analogous to that of a pendulum, which is retarded 
continuously by the atmosphere, and but for the driving effort of the 
escapement would ultimately be brought to rest. 


INQUIRIES. 


OIL EXTRACTOR. 
Sin,—Can any reader give me the address of the makers of the Hudson 
oil extractor? 
March 18th. Ae. 





AIR COMPRESSOR. 
Sim,—Can any reader give me the name of the makers of the Boreas 
air compressor ? 
March 18th. C. C. 





STARCH MACHINERY. 
Sm,—Can avy of your readers give me the names of makers of 
machinery for the manufacture of starch ? 
March 19th, M. M. 








MEETINGS NEXT WEEK. 


Junior InsTiTUTION OF ENGINEERS.—Monday, March 28rd, at 4.30 p.m. 
Visit to the Dalston Works of Messrs. Shannon, Limited. 

LivERPOOL ENGINEERING Socrety.—Wednesday, March 25th, at 8 p.m. 
Paper, ‘‘The Great Orme Tramway,” by Mr. A. R. Ellison. 

Roya Institution or Great Britatn.—Friday, March 27th, at 9 p.m. 
Discourse on ‘‘ The Pearl Fisheries of Ceylon,” by Prof. W. A. Herdman. 

BIRMINGHAM LOCAL SECTION OF THE INSTITUTION OF ELECTRICAL ENGI- 
NEERS.— Wednesday, March 25th, at 7.30 p.m., in the University Build- 
ings (Physics Theatre). Paper, ‘‘ Power Transmission by Gas,” by Prof. 
F. W. Burstall. 

Society or Arts.—Monday, March 23rd, at 8 p.m. Cantor Lectures. 
Lecture IV. on ‘‘ Hertzian Wave Telegraphy in Theory and Practice,” by 
Prof. J. A. Fleming.—Wednesday, March 25th, at 8 p.m. 
meeting. Paper, ‘‘ Oil Light by Incandescence,” by Mr. Arthur Kitson. 

Tue Instrrution or Crvit Enarverrs.—Tuesday, March 24th, at 8 p.m. 
Ordinary meeting. Paper to be discussed, ‘‘The Protection Works of 
the Kaiser-i-Hind Bridge over the River Sutlej, near Ferozepur,” by 
Mr. Amyas Morse.—Friday, March 27th, at 8 p.m. Students’ meeting. 
Paper, ‘‘ The Advantages of Motor-driven Printing Machines,” by Mr. J. 
G. Y. D. Morgan. 

Tag InstiTuTION OF ELEcTRICAL ENGINEERS.—Thursday, March 26th, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Papers, “‘ Distribution Losses in Electric Supply 
Systems,” by Mr. A. D. Constable and Mr. E. Fawssett; ‘A Study 
of the Phenomenon of Resonance in Electric Circuits by the aid of 
Oscillograms,” by Mr. M. B. Field ; ‘‘ Divided Multiple Switchboards: 
An Efficient Telephone System for the World’s Capitals,” by Mr. W. 
Aitken. 








DEATH. 


On the 14th inst., at his residence, 118, Broadhurst - gardens, 
Hampstead, after a short illness, Davin Joy, M.I. Mech. E., aged 
seventy-eight years. 


THE ENGINEER. 


MARCH 2, 1903. 

















A “USEFUL FLEET” A LA FRANCAISE. 


Unper the head of “ Une Flotte Utile” Sunday’s 
Revue de Paris contains an important article setting 
forth the gospel of war according to M. Camille 
Pelletan. Much of it, of course, deals with pro- 
spective wars in which we have but a watching 
interest; still, first place is given to French needs 
in case of a war with this country. The arguments 
and conclusions are so extremely instructive that 
we may well examine them in detail. At this 
moment, when the augmentation of our own navy 
is under discussion, they possess a very special 
inverest. 

The first conclusion is that a fleet-to-fleet war— 
war di /a Mahan—with England would be an insane 
thing to attempt. Even supposing France to be 
victorious, her ships would be too damaged to be 
of further service, at any rate, for a long time, while 
the British with their immense resources would 
quickly build more battleships. Before proceeding 
to discuss this we will mention the alternatives by 
which /a gloireis to be secured. These are:—(1) To 





equal or exceed British cruisers in speed, so as to 
destroy the lesser ones and fight the others on equal 
terms; (2) to capture or sink cargo ships ; (3) to 
cut cables ; (4) to utilise wireless telegraphy ; (5) to 
make raids on the British coast—landings, and so 
forth ; (6) to adopt submarines and all other kind of 
torpedo craft systematically, so as to safeguard the 
retreat of privateers. 

Thus the programme. Let us now examine it in 
detail. First as to battle fleets. There is no ques- 
tion, we think, but that the theory that it is hopeless 
for the inferior French battle squadrons to try and 
meet ours is sound enough; but it applies with 
almost equal force to any other type of ship. For 
instance, suppose that for a given period we spend 
twenty millions in battleships, France in the same 
period being in a position to expend, say, ten 
millions. For these sums we secure sixteen ships 
and France eight. The French argument is that, 
since it is hopeless to pit the eight against our six- 
teen, it will be wiser to spend the ten millions in 
smaller vessels—say, a hundred of them for the tea 
millions. The weak point is that with our twenty 
millions we can construct two hundred small ships 
to the French one hundred, or we can make a 
hundred units, each vastly superior to the French. 
Thus regarded, the French case looks hopeless ; but 
it is not to be too hastily thus written down. We 
have other possible enemies to think of ; we have 
to build battleships while Russia and Germany do 
so, and we cannot eat our cake and have it too. It 
is over this fact that France may hope to come in. 
Therefore, if she is going to build solely to fight us, 
the proposition under review is logical and good 
from the French standpoint. It is good, however, 
only till we begin to look into the details; then 
much of the French advantage vanishes. To take 
the alternatives in detail, cruisers being necessary 
for any kind of war, it is hopeless for France to 
dream of cruiser squadrons before which ours will 
be helpless. With a view to equalling the Drake in 
speed, the Renan is being altered and enlarged into 
a species of copy of that ship. Meanwhile we are 
building the Black Prince, which assuredly the 
Renan will not be able to “ fight on equal terms.” 
Obviously there is no salvation for France in this 
department. We pay more, and naturally must 
obtain more. 

The second case has always been a French ideal, 
so hardly calls for discussion now. The actual 
sinking of merchant ships is a novelty, perhaps. 
The only thing to be said about it is that it would be 
‘piracy ” to all intents and purposes, and an aid to 
us rather than otherwise, because the retaliatory 
measures that such action would justify would rob 
commerce destruction of much of its joy so far as 
the destroyers were concerned. 

Cutting cables, the third “ necessity,” has always 
been held necessary by French strategists. It is 
easier to so regard it than to accomplish it. It is 
extremely doubtful whether any appreciable amount 
of la gloire is to be extracted from cable-cutting 
expeditions, while it is tolerably certain that the 
would-be cutters are likely to get hurt. Picking up 
cables is none too easy, even in peace time. The 
importation of wireless telegraphy as a war need 
seems rather puerile at this time of day. If any- 
thing is common property to the nations, it is wire- 
less telegraphy. At present, however, it has little 
war use, if the experiences of manceuvres go for 
anything—it is too easily spoiled by hostile ships 
wiring nonsense. This was done at Argostoli, and 
the cruiser which sighted the escaping fleet was 
totally unable to pass the intelligence to her con- 
sorts. These received a hotch-potch of ten messages 
blended. Screens to prevent this may be invented 
in time, but they do not exist yet. 

Raids, the sixth article of faith, can only do much 
harm if in considerable force. While we hold the 
sea they cannot be in force, and a small raid on, 
say, Teignmouth, would damage a few lodging- 
houses and destroy an indifferent pier. Possibly, 
also, a couple of coasting brigs might be captured, 
and one or two of the 1st Devon rifle volunteers get 
hurt. But we really do not see how losses of this 
kind would bring perfidious Albion to her knees, or 
even materially affect the insurance companies con- 
cerned. It would be about as effective as when 
some of De Wet’s men captured the piano of one of 
the British flying columns; and a great many of the 
raiders would probably land only us corpses, owing 
to the unexpected appearance of British warships. 

Finally, there is the sous-marin. It is “ to-morrow 
to take the offensive, spreading the anguish and 
terror of the invisible, depressing the foe by the 
fever of perpetual vigilance, and becoming so terrible 
that its existence may be, after all, the best pledge of 
peace.”” This is—from the French point of view—very 
nice, but it is a wonderful amount of drivel for a single 
sentence. Apart from the fact that this is merely a 
hope of the future, the game is pre-eminently one 
at which two can play, and what with hydroscopes 
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and spar torpedoes, we can imagine a good deal of 
the “anguish and terror of the invisible ” taking 
place inside the submarine as well as outside it. 
And if the submarine is ever to become an offensive 
weapon, we know of no reason why our people 
should not be just as capable of using it as the 
French. Across the Channel, however, this fairly 
commonplace view does not seem to obtain, for the 
conclusion is :—‘‘ In applying it—this system—to 
England, we can reach her weak points with the 
full assurance that there is no reciprocity possible 
on her side.” Truly, this is la yloire made easy. 
But there is a big “if only ” in it. 

However, the article, being evidently “ inspired,” 
is, as we have said, an interesting exposition of the 
Pelletan creed, which creed, perhaps, accounts for 
the ten submarines in our recent Naval Estimates. 


ACCELERATED TRAINS, 


Tus article, notwithstanding its title, has nothing 
to do with normal time-tables. We propose to deal 
with that class of traffic to which electrical railways 
are supposed to be particularly suited—that is to 
say, to trains which convey many passengers over 
comparatively short distances at frequent intervals. 
In the main this work is suburban; but develop- 
ments of it have to do with seaside places of resort, 
to which incredible quantities of trippers are con- 
veyed during the summer. A standard seems to 
have been set up which, briefly stated, means an 
acceleration of 3ft. per second per second for twenty 
seconds, and the conditionsinvolvedin working trains 
on this numerical basis are well worth consideration. 
They are very little understood by the general 
public, and probably not fully comprehended in all 
their bearings outside a comparatively limited 
circle. 

An acceleration rate of 3ft. per second, continued 
for twenty seconds, means that at the end of twenty 
seconds the train will have attained a speed of 60ft. 
per second, or nearly 41 miles an hour. The 
average speed for twenty seconds will be half this, 
or 20°5 miles per hour, and the distance travelled 
will be 601ft., or -113 of a mile, or rather more 
than one-ninth. It is assumed that the brakes will 
stop the train when travelling at 41 miles an hour in 
twenty seconds—that is to say, the work of 
deceleration will be the precise equivalent and 
antithesis of that of acceleration. Thus the acts 


of stopping and starting the train will repre- 


sent for each station forty seconds of time and 
0-226 of a mile. If, then, the stations were placed 
at distances of about two-ninths of a mile apart, the 
time occupied between the stations would be equiva- 
lent to a speed of 20-5 milesan hour only. Let the 
distance be a mile, and we shall have, avoiding use- 
less fractions, two-ninths of the distance traversed 
at 20°5 miles an hour, and seven-ninths traversed 
at 41 miles an hour, giving an average speed of 
36°4 miles an hour. With these figures before us, 
it will be seen that it is quite impossible in dealing 
with traffic where the stops are numerous, to attain 
anything like high speeds. If the distances are less 
than a mile, the average velocity will be less than 
36 miles an hour. If the distances are greater, the 
speed will be higher; but under no circumstances 
can an acceleration of 3ft. per second for twenty 
seconds give an average velocity of 41 miles an 
hour between station and station. 

It may be argued that the easy way out of the 
difficulty lies in accelerating yet more rapidly. 
There are, however, serious obstacles to be over- 
come. It is very doubtful if the travelling public 
will like a method of conducting traffic which 
will shoot “ light articles,” such as portmanteaus 
off the front luggage racks in the compartments 
when the train starts, and off the back racks when 
it stops, unless they are very carefully secured. 
The acceleration effort is 395 of the whole weight 
of the train, or, allowing a little for overcoming 
frictional resistance, we may call it one tenth. 
Thus the pull on a car weighing 30 tons will be 
three tons. The passenger weighing 10 stone will 
find himself pushed forward during the starting 
period with a force of 14]b., and he will himself 
push forward with a like force during the stopping 
period. In the early days of continuous brakes an 
experiment was made by Mr. George Westinghouse 
on the Brighton line. A tractometer van was slipped 
from the engine when the speed was just 40 miles 
an hour. The brakes flew on automatically, and 
all the occupants of the van found themselves 
huddled up in a heap at the leading end; no bones 
were broken. The actual time occupied in stopping 
was eight seconds. Acceleration at a greater rate 
than 3ft. per second does not, at present at all events, 
seem to be admissible. Special coaches may perhaps 
be built in which the passengers will be protected 
from shock, like-the savants in Jules Verne’s mighty 








projectile ; but for the time being the limit has been 
reached. Indeed, it has been reached in another 
way, for reasons which have yet to be considered. 

It is proposed in a general way that cars shall 
be used which will be carried on two bogies each, 
and will weigh 30 tons loaded. Motors will be 
applied to all the wheels, and the whole weight will 
be available for adhesion. The effort at the rail 
must be, as we have said, at least three tons, or 
one-tenth that of the car. In good weather a 
coefficient of adhesion of one-sixth can be reckoned 
upon without the use of sand, but that is on lines 
where the rails stand well up out of the ballast, 
and are clean. On tramways the coefficient of 
adhesion is much less, because the rails are not 
clean; and taking all the conditions into con- 
sideration, we do not think that it would be safe to 
reckon on any considerable addition to a tractive 
effort of one-tenth of the load as readily admissible. 
We have made in what we have written no 
allowance for climbing inclines, or for the normal 
resistance of the car. 

The design of the motors intended to meet the 
peculiar conditions of this kind of traffic presents 
many interesting problems to the electrician. The 
most important is that the acceleration rate being 
constant, so is the resistance, with the result that 
torque or turning effort of the motor must remain 
unaffected by the rate at which the armature 
revolves. If it is two tons, say, at no velocity 
when just starting, it must also be two tons at 
300 revolutions per minute. If the torque varies, 
so will the rate of acceleration, the “curve” of which 
will no longer be a straight line. Again, the moment 
full speed has been attained, acceleration ceases, 
and the work of the motor falls to a fraction of 
what it was just before. All this and much more 
has, no doubt, been fully considered by the 
electricians. How much is involved will be realised 
by those who remember the controversy concerning 
Messrs. Ganz’s plans, as carried out on the Valtellina 
Railway, when the electrification of metropolitan 
and district railways was first proposed. 


SUBMARINES IN THE UNITED STATES. 


We have been favoured with a communication 
from the United States which is, in effect, intended 
to be a refutation of certain statements made in an 
article published in the Navy League Journal con- 
cerning the trials of the Holland submarine boats 
Adder and Moccasin. With this dispute we have, 
however, nothing to do. Various more or less 
personal accusations are made, and we have failed 
to find that anything is advanced of scientific 
value. With this communication we have received 
a copy of a report on the official trials of the Adder 
and Moccasin, which is not without interest. 
Although we cannot say that its writer, Lieutenant 
William Russell White, U.S.N., has added very 
muck to what is already known about the capa- 
bilities of these boats, yet, as the author of the report 
speaks not from hearsay but from actual experiment 
with the submarines, what he has to tell us may be 
regarded as conclusive within the limits of his 
experience. 

It will be remembered that as far back as four 
years the United States Government possessed a 
submarine boat, the Holland, with which various 
experiments were carried out, records of which will 
be found in THE ENGINEER, vol. xci. It does not 
appear thatthis craft ever attempted to do any work 
outside a harbour except for a few minutes. The 
boat was, however, specially designed for the attack 
of blockading squadrons, and was intended, or 
supposed to be intended, to keep the sea for some- 
what prolonged periods. Encouraged by the per- 
formance of the Holland, in 1900 Congress author- 
ised the construction of six improved Hollands. 
Two of these—the Adder and the Moccasin—were 
tried last November in the sheltered and shallow 
water of Peconic Bay, Long Island, for a period of 
seven days, and Lieutenant White was specially de- 
tailed forservice on board these boats. They are cigar- 
shaped, with a greatest diameter of 11ft. 10in., and 
a length of 63ft. 4in. On the surface they are pro- 
pelled by a gasoline four-cylinder engine—some- 
what like that of a motor car—of 160 indicated 
horse-power. .Under water they are driven by 
storage batteries actuating a 70 indicated horse- 
power motor. The speed at the surface is about 
8-5 knots; submerged a little over seven knots. 
The trials consisted in making various runs above 
and below water. The general results obtained 
were those with which the world is now tolerably 
familar. The mental and bodily strain on the crews 
was excessive. The petrol engines could not be 
used at all below the surface, partly because they 
required so much air for combustion, and partly 
because there was considerable danger of the 
accumulation of explosive vapour by leakage, and 
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CO and CO, as products of combustion. The 
endurance of the storage batteries was very small 
The radius of action at only six knots does not 
exceed 30 knots. At the maximum attainable 
speed, 6°88 knots, the radius of action did not excoeg 
21 knots or thereabouts, the batteries running down 
in three hours. So far as the trials went, the water 
being very smooth, the boats were quite manageable 
although at one time the Adder not only touched 
bottom in about 29ft., but she refused to come to the 
surface for some little time. Fortunately the 
bottom was of hard sand—not of clay, in which she 
would doubtless have stuck, to the possible destrue. 
tion of her crew. 

Admitting what no one now disputes—that g 
submarine boat may remain under water for some 
hours and be manceuvred—the question of her 
offensive powers remains for consideration. We 
say offensive, for the submarine has no powers of 
defence. She must go and find her enemy, 
In smooth water she can be steered with fair 
certainty, with the conning tower only just 
out of the water. But if there is any seg 
on, it is very difficult to maintain knowledge 
of locality. When in the trough of the sea nothing 
can be seen; and on the top of a wave, vision 
through the lenses of the conning tower is very 
difficult because of the spray and water thrown on 
them. So far as can be ascertained, a floating peri- 
scope is useless. The instrument must be go 
carried on a small mast that its height can be regu- 
lated to keep it above the spray level. This, 
however, obviously introduces the risk of the sub- 
marine’s position being discerned. Lieutenant 
White tells us that “ When using a periscope the 
relative position of objects is, of course, (uite 
apparent ; but it is absolutely impossible to judge 
distances with any degree of accuracy. Cases have 
been known where submarines have rammed a sea 
wall which, seen through the periscope, appeared to 
be quite distant.” Reference has already been 
made in our columns to this defect. We find, then, 
so far, that the United States submarines can run 
under water about thirty miles; that a constant 
change of crews is necessary ; that a certain amount 
of limited vision is possessed, and that, so far, 
nothing whatever is known as to how the sub- 
marine will behave in a rough or moderately rough 
sea. She is peculiarly exposed to risk from the 
action of tides and currents, and she needs about 
half an hour to get ready to dive. This period is 
required to stop the gasoline engine, unship venti- 
lators, clear and secure the conning tower hatch, fill 
the ballast tanks, and connect the electric motor to 
the propeller shaft. As to the ability of the sub- 
marine to injure an enemy we have only negative 
evidence. The boats can discharge torpedoes 
without standing on end. Lieutenant White 
says:—‘‘ While the Adder was submerged and 
under way two torpedoes were fired at the target, 
the helmsman, as nearly as possible under the con- 
ditions, heading the boat towards the target. 
Similarly one torpedo was fired from the Moccasin. 
Neither boat made a hit. The torpedo that was 
used was of Mark I type. This torpedo was 
neither fitted with the Obry gear nor the gyroscope, 
which fact should be considered. The torpedo, 
however, was of a type which was furnished by the 
Bureau of Ordnance, Navy Department, and was 
therefore presumed to be reliable.” 

So far runs the latest official information regarding 
what the best boats built in the United States can 
and cannot do. We think Lieutenant White leaves 
our knowledge very much as it was. No vexed 
question has been settled. There is no more 
evidence that a submarine can hurt a foe than was 
available long since. He emphasises the difficulty 
of guiding such boats, and of living on board them, 
which he obviously holds to be impossible for 
periods of more than a very few hours without 
breaking down the crew mentally and bodily. The 
boats cannot be heated, and were bitterly cold, even 
in November. No cooking of any kind can be done 
on board. They cannot come alongside a ship or 
enter a harbour without changing from the petrol 
engine to the electric motor, because the engine will 
not reverse. Yet with all their defects, Lieutenant 
White holds that they are likely to be of use, 
not so much because of what they can do as of what 
they are supposed todo. It was once humorously 
proposed that if war broke out large notice boards 
should be erected at the entrances to harbours 
bearing the words, “ Beware of the torpedo boats.” 
It appears that a still better effect might be pro- 
duced by a notice, “ Beware of the submarines.” It 
is urged, indeed, that it would not be necessary to 
possess any submarines; the notice would serve 
every purpose. So far as is known by experience 
the submarine has never yet done any mischief, 
except, indeed, the somewhat mythical performances 
if certain of the French boats are taken seriously. Of 
course, it in no way follows that they may not prove 
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—— 
themselves highly efficient craft. The words in 
which Lieutenant White concludes his report so 
fairly represent our own views that we reproduce 
them precisely as they stand :— For the last line 
of defence, and as an auxiliary to fortifications, the 
submarine, when properly developed and when well 
handled, may become a valuable military weapon. 
Its habitability, its manoeuvring powers, and its 
stability are yet to be satisfactorily shown when 
the boat is exposed to wind and waves such as are 
encountered off the approaches to any harbour of 
commercial importance or strategic value.” 


_—_— —— see — ——— 


ROYAL NAVAL RESERVES. 


Tux Report of the Naval Reserves Committee, which 
sat during a considerable portion of last year, under the 
residency of Sir Edward Grey, has just been issued in 
the form of a parliamentary paper, and is interesting 
reading. Among the many recommendations, the Com- 
mittee advise the institution of a new warrant rank for 
Royal Naval Reserve engineers. They recommend that 
the new rank should correspond with the active service 
Artificer Engineer, and they are of opinion that it would 
be desirable to alter the title of Artificer Engineer to one 
more likely to be acceptable and more clearly defining 
their special rank, They recommend that engineers 
under forty years of age, holding the Board of Trade 
first-class engineer’s certificate, whether still serving 
afloat or employed in shipbuilding or other yards, where 
their efliciency as engineers would be maintained, 
should be eligible for direct entry in this rank, but that, 
eventua!ly, all vacancies in the numbers should be filled 
up by advancing duly qualified Reserve Engine Room 
Artificers. This Reserve should number 1500 Engine Room 
Artificers, for which engineers having sea-going experience 
anda Board of Trade certificate would be eligible without 
examination, and engineers not holding such certificate, 
on passing the ordinary examination for engine room 
artiticer fourth class. The Committee suggest payment 
of a yearly retainer of £15 so long as they remain on the 
list, and are fit for service at sea, receiving pay and allow- 
ances when on drill or called out, on the same scale as 
engineer warrant officers in the active service. If they 
have served for twenty years in the Naval Reserve, they 
should, at the age of sixty, be granted a life pension of 
£15 a year. It is further recommended that warrant 
engineers may be given some training in H,M. Dockyards 
or in the fleet; the duration of such training should be for 
at least a fortnight in each year, or one month in two years. 
It is recommended that a special class of Royal Naval Re- 
serve firemen should be established for stokers having not 
less than two years’ experience in gas or electric Jighting 
factories, or other works. The Committee are very 
emphatic in their approval of the new volunteer branch 
of the Royal Naval Reserve, now in process of organisa- 
tion, and it is hoped, they say, “that the patriotism of 
men joining will be rewarded by strong official encourage- 
ment, which the Committee consider essential to their 
success and efficiency.” The Committee look hopefully 
to this branch of the Reserve to provide certain classes 
of men whose services are much to be desired. Among 
them are telegraph operators, electricians, and armourers. 
Volunteer telegraphic operators, it is said, should be given 
special opportunities for acquiring a knowledge of wire- 
less telegraphy by attending for a week either on board 
H.M.S. Vernon or Defiance, or the establishment at 
Sheerness. A course on board his Majesty’s ships on 
commission, where facilities could be afforded for long- 
distance work, would also be of value. The Committee 
consider that it would be found possible to develop a 
Reserve of electricians and armourers for the fieet on 
similar principles. It can scarcely be doubted that the 
recommendations of a Committee so representative and 
so capable as this was will receive the warm approval of 
the country. 


MUNICIPAL TRADING IN MARYLEBONE. 


A REMARKABLE case of municipal incompetence is sup- 
plied by the purchase of the plant and goodwill in 
Marylebone of the -Metropolitan Electric Supply Com- 
pany. The Borough Council framed the theory that the 
consumers of electricity were paying too much for what 
they got, and that an excellent opportunity was offered 
for interference by the Council; the buying out of the 
company; and the earning of a profit to go to the reduc- 
tion of rates. It does not appear that anyone on the 
Council knew much about the matter. Negotiations 
were opened with the company, and in the end the 
question of price was referred to arbitration. The result 
of the arbitration has been an astounding surprise for the 
Borough Council. The ratepayers of Marylebone find 
themselves compelled to pay £1,212,000 for the plant 
and goodwill of the Metropolitan Electric Supply Com- 
pany ; £400,000 for a new power station, not including 
the cost of the land, and over £60,000 the cost of the 
arbitration, to say nothing of other expenses, the 
amount of which is not yet known. An attempt was 
made to evade the award; but the opinion of eminent 
counsel is conclusive that there is no escape. At a 
stormy meeting of the Borough Council it was 
decided that application must be made to the 
London County Council for powers to borrow 
£1,274,000, and a further sum of £400,000. There 
appears to be some uncertainty as to the rate at 
which the Borough Council can borrow the money. At 
8 per cent. the outlay would be £50,220 per annum; at 
4 per cent. it would be nearly £67,000. In any case, it is 
certain that the ratepayers of Marylebone find themselves 
saddled with an expenditure which it is estimated will 
reach a shilling in the pound rateable value. Weare not 
surprised that the transaction has caused a storm of 
Opposition in the district. It isin no way certain that 





when the new works have been constructed and put in 
operation they can be run at a profit. If men like those 
who are responsible for the undertaking so far have the 
control, there is every reason to believe that no profit 
will be earned. It is impossible to blame the councillors. 
Their astounding incompetence is a thing beyond their 
control. They seem to have had no idea whatever as to 
the value of the undertaking they proposed to purchase. 
The price asked in the first instance, over £3,000,000, 
ought to have opened their eyes. Unhappily for the 
unfortunate ratepayers of Marylebone, they placed their 
blind faith in arbitration They held that the price 
named was “iniquitous.” They are now yet more fully 
convinced that the award deserves that epithet. Mary- 
lebone ratepayers are left to find what altruistic comfort 
they can in knowing that their Council has played the 
part of frightful example for other districts. 


COPPER, 


Tue extraordinary vagaries of the copper market have 
caused renewed attention to be paid to that metal by 
engineers and other consumers. He would be a bold 
man who ventured to prophesy the position copper would 
occupy a month hence. It has well been said that the 
American position has been, and still remains, shrouded 
in mystery. The genuine demand from consumers early 
this year to meet important orders for export for various 
commodities, and the large requirements of sulphate 
makers in the shape of certain reputed Chili brands, 
were factors which largely accounted for the initial 
strength, and the further depletion of the already limited 
supplies left in European warehouses. There can be no 
question that there has been a genuine consuming 
demand both at home and on the Continent, especially in 
Germany, where the outlook as regards the metal trades 
is more hopeful. American agents have steadily increased 
their rates to European customers, electrolytic copper 
being now held for £69 5s. c.if. A large business was 
recently done in that description of material, the Amal- 
gamated Company a week or so ago having made a record 
sale. The stiff attitude of the leading European pro- 
ducers, however, still holds good, and finished material 
for early delivery is scarce. The Rio Tinto Company a 
fortnight ago realised £65 per ton for its copper, for 
which since offers of £70 have been refused. On a recent 
date up to £67 10s. was actually paid for forward delivery 
of standard copper, which showed an advance of £10o0n the 
highest point touched last year, or a level equal to that 
of the market before the collapse in 1901. On that day, 
the market being left to itself for a while, a sudden break 
occurred which brought prices down £2 from what was 
considered an artificial and dangerous level. It is 
pointed out that should it be the intention of the copper 
magnates, under the lead of the Amalgamated Company, 
to corner the European market, this under present con- 
ditions could be accomplished. 








THE YOUNG AMERICA. 


NavticaL school ships there are in plenty, national, public, 
and otherwise, but a floating school is, we believe, a novelty, 
when carried to the extent proposed by the nautical preparatory 
school of the State of Rhode Island, U.S.A. Itis not our pur- 
pose to enter into a discussion of the scholastic feature of the 
enterprise, but the craft is interesting in more ways than one. 
The Young America, being built at Perth, Amboy, N.J., will 
be launched in May, and it is expected will be ready to take 
her first complement of students on a cruise beginning the 
following September. The Young America is not, properly 
speaking, a school ship, for the nautical work is to be entirely 
subordinate to the scholastic duties ; she is to be a floating 
school, wherein youths, in daily touch with the sea, will obtain 
a certain preparatory fitness for a naval life, should they choose 
later to follow such a career. The main purpose, however, 
is to prepare them for college and for business, and by seeing 
the world at the same time, widen the education by actual 
contact with other people and other climes. 

The ship, which in sea-going trim we illustrate on page 291, 
is being built of steel. Her principal dimensions are :— 
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Length on load-water lire .. ar 230ft. ? 
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Depth, base line to top of main deck beam .. 34ft. 1-5in. 
Total depth, baseline to top of upper bead ., 34ft. 5-5in, 
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Mean draught .. .< ... <0. co co co so ce A, Gm. 
Disp!acement on mean draught of 18ft. Gin. 2600 tons. 


The inner bottom will extend continuously from frames 36 
to 90, and will rise to a line with that of the bilge keels. This 
space will be cut up into numerous water-tight sub-divisions. 
The water-tight divisioning of the inner body by the main com- 
partments will extend up to the height of the school deck 
only. All valves controlling trimming tanks will be operated 
from the school deck. Portable water tanks, with a total 
capacity of 1200 gallons, will be secured abreast the engine 
room on the port side. Fresh water tanks will also be incor- 
porated in the double bottom. To make the craft steady 
in a seaway, she will carry bilge keels. The keels are to have 
a depth of 12in., and will be of the single-plate pattern. 

The Young America will carry a spread of 22,000 square 
yards of canvas, and in a good breeza it is expected that she 
will make 12 knots an hour. Her lines are fine and clipper- 
like, for it is the intention to do most of her work under sail. 
She carries, however, an auxiliary steam engine of 500 indicated 
horse-power, which will actuate a single propeller. Under 
steam alone, the vessel should make eight knots an hour. 
She has a coal capacity of 700 tons. The vessel will be 
lighted throughout by electricity, and partly ventilated by 
electric fans. 

The general ventilation of the living spaces, which will be 
quite extensive, will consist first of a large number of big air 
ports, and, secondarily, of a system of exhaust pipes leading 
from the head spaces. 

There will be an extensive distilling outfit, a refrigerating 
plant, and a steam laundry. A pumpage and drainage plant 
will have complete control of the double bottom and all of the 
main compartment. 

Beginning aft with the berth deck, there will be state-room 
accommodation for twenty-four professors; and in the 
adjacent deck space will be their mess-room. Forward of 





this, amidships, there will be a state-room for the cadet 
captain, and double state-rooms for the quartering of twenty- 
six junior cadet officers. Out in the open deck space will be 
quartered a part of the rank and file of the cadets. In this 
same space will be locker accommodation for all of the cadets 
not assigned state-rooms. Forward of the cadet space are the 
galleys, the bakery, the laundry, the refrigerator, and 
accommodation for the petty officers and the crew. 

On the school deck, aft, are the captain’s quarters, the 
ship’s officers’ quarters, a good-sized library, a sick bay, a 
dispensary, and accommodation for the head of the academic 
department. Forward of this is the berthing space, where 
the majority of the cadets—and here, too, all of the cadet 
battalion—will be messed. This space will be cut up into 
separate rooms by using portable canvas portiers, and black- 
board will be bung on the adjacent bulkheads. Still forward 
of this will be accommodation for two professors, and state- 
rooms for six cadets. On the starboard side, opposite the 
cadet state-rooms, there will be a large single room to be given 
over to museum purposes, where will be preserved desirable 
mementos, and specimens gathered abroad. Still forward 
of this space will be the bath-rooms and the like for the 
cadets. A solid bulkhead will shut off the part of the ship 
still forward, where are store-rooms, a workshop, and the 
bathing facilities, &c., for the crew. 

On the spar deck, between the main and the foremast, will 
be a housing. The forward part will contain berths for four 
quartermasters. In this housing, abaft the smoke-stack, 
there will be a good-sized recreation and music room. In the 
housing abaft the mizzenmast there will be a lounging room 
ee the officers and accommodation for the navigation of the 
ship. 

The ship will carry ten 28ft. New Bedford whale boats, two 
large 36ft. sailing launches, and two 36ft. steam launches. 
The sick-bay is aft in the quietest part of the ship, and the 
room is unusually light and airy. The complement of the 
craft will include a total of 414 persons, and the best idea of 
their several missions can be had by enumerating them. A 
captain, an executive officer, four other officers, one head of 
academic department, twenty professors, two surgeons, one 
chaplain, one secretary to captain, 250 cadets, thirty seamen, 
fifteen apprentices, fifty servants, one apothecary, one 
machinist, two oilers, six water tenders and firemen, one 
chief cook, two bakers, two carpenters, two tailors, one 
printer, one taxidermist, four laundrymen, one yeoman, one 
assistant, two dynamo men, two assistants, one painter, one 
photographer, one blacksmith, one cobbler, five bandsmen. 
The ship will carry a deep-sea dredging outfit. 

Either naval officers or graduates of the naval academy 
will have charge of the ship, and the routine of the craft will 
conform strictly to that of a naval vessel apart from the 
scholastic work. The cadets will be divided into companies, 
and again subdivided into divisions. Cadet officers will be 
appcinted monthly upon a basis of merit. The cadet captain, 
executive, and navigator will come from the senior class, the 
cadet lieutenants from the two upper classes, the midshipmen 
from the third class, and the youngsters of the- fourth 
will rank as probationers, and will be assigned such duties as 
their age and physical development will permit. The cadet 
officers will act as officers of the watch, and perform duties 
identical with those of the ship’s officers of similar rank, but 
only for the purpose of physical development, amusement, and 
by way of reward of merit. These duties will be performed 
only outside of school hours. All cadets will be taught to 
hand, reef, and steer. They will in no sense be considered a 
part of the management of the ship, and will never be called 
upon for manual labour, except for sail and spar drills, which 
are by way of gymnastic exercises. The cadets of the first 
class will be taught theoretical navigation with daily practice, 
while at sea, in calculating and plotting the position of the 
ship—one of the most valuable means of training in applied 
mathematics. Engineering and electricity will be covered by 
competent instructors in connection with the motive engines 
and the dynamos of the ship. Nothing will be allowed to 
interfere with the daily routine of school from 8.30 a.m. to 
12.30 p.m. The afternoons, when the weather will permit, 
will be given over to recreation, setting-up exercises, and 
sight-seeing; and the evenings will be spent in study and 
amusement. The cadets will be encouraged to enter into all 
aquatic sports, and the numerous boats are designed to 
facilitate this. The proposed itinerary for the four years’ 
course will cover well nigh 100,000 miles, and in that time the 
Young America will visit every country and all of the principal 
ports of the maritime world. The vessel was designed in foto 
by Mr. William E. Winant, of New York. 








THE NEW PassENGER STATION OF THE NorTH-EASTERN Ralt- 
way AT HULL.—For some time the North-Eastern Railway Com- 
pany has been engaged upon a very comprehensive scheme of 
additions to, and improvements at, the Paragon passenger station 
at Hull. Already the whole of the house property required in 
connection with the scheme has been acquired, and the greater 
portion pulled down. A new locomotive shed has been built, 
whilst the work of erecting stables and depdts is also practically 
completed. The extension of the station will be shortly 
commenced. The Brook-street elevation will be of stone, and of 
classic design. The south elevation, flanking Anlaby-road, will be 
similarly treated, so that it will be seen that the new structure will 
entirely harmonise with the architecture of the present buildings. 
The main opening to the station for all traffic will be from Brook- 
street. The old entrance will be entirely closed, as Brook-street 
is to be widened and continued through into Anlaby-road. The 
platform and cab accommodation will be more than doubled, and 
the roof area will be increased to an even greater extent, the extra 
space being secured by the demolition of the old engine shed and 
all property up to Collier-street. According to the specifications, 
the new roof will be of striking appearance, resembling to a very 
large degree the fine roof at the York Station. It will be formed 
of steel arched ribs in five spans, covering 400ft., or an increase of 
nearly 300ft., whilst the new roof will be considerably higher 
than the existing one. Besides the principal entrance in . Brook- 
street, there will be an entrance from Collier-street for luggage and 
heavy traffic. On leaving the cab-yard in the front, passengers 
will walk straight through into a large and well-lighted hall, con- 
taining a central booking-office with thirteen windows. Adjoining 
will be conveniently placed the telegraph, station-master’s, 
luggage, and public waiting-rooms. The existing parcels-office 
will be occupied by the staff of the district superintendent, whilst 
the present booking-office will be used for the parcels work. At 
Hull the public without tickets are not allowed on the platforms, 
although they are privileged to enter the station. By the altera- 
tions an additional 2500 superticial yards will be added to the 
promenade space. It is further proposed to modernise the 
North-Eastern Railway Company’s Hotel, adjoining the station 
premises, by the introduction of passenger and luggage lifts and 
the addition of a further thirty bedrooms on the south side of the 
hotel. The contract for the roofing, girder, and other ironwork 
in connection with the re-modelling of the Hull Station has been 
secured by the Cleveland Bridge and Engineering Company, cf 
Da:lington. 
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THE COMPOUND GAS ENGINE, 

Sir,—The results given in Mr. Atkinsoa’s letter on the Crossley 
three-cylinder compound gas engine are very interesting, and show 
a surprisingly high economy for so small an engine working without | 
the scavenging action. In an experimental engine of this type 
made some years ago, I obtained results showing conclusively an 
advantage in favour of retaining the expansion scavenging cylinder ; 
there were, however, in this engine seven lift valves which were 
rather noisy at high speeds, 

In the engine illustrated in the article referred to, I have made | 
two important improvements, one in dispensing with the lift valves | 
and substituting a rotative valve controlling the two explosion 
cylinders, with an extension for exhausting the expansion cylinder. 
This simplified the engine and made it remarkably smooth and 
silent in action. The other improvement is in the arrangement 
of the crank angles, giving the expansion cylinder an advantage | 
obtaining in hot-air engine practice, 

I enclose a tracing of the valve showing the sharp admission and | 
exhaust cut-off for the two explosion cylinders and a diagrammatic | 
arrangement of the high and low-pressure cylinders, showing the | 
crank angles, clearances, torque, &c, On the superposed diagrams, 
the cross-hatched portions show the relative areas of the back | 
pressure in the explosion cylinder and the forward pressure in the | 
expansion cylinder; the hatched portion shows the working | 
diagram on the explosion stroke. The proportion of the high and | 
low-pressure cylinders is as 1 to 2-22; this gives a scavenging action 
during one-fourth to three-eighths of the stroke. I have traced | 
isothermal and adiabatic curves, and marked the clearance line 
between the two pistons, so that the exact advantage of compound- 
ing can be readily judged. 

If Messrs. Crossley were to make an engine of, say, 1000 horse- 
power, but with the low-pressurecylinder large enough toexpand the 
exhaust down to the atmospheric line at three-fourths stroke at 
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| of the failures we regret to hear of, and the often very great | 


| what is the matter with the decimals ? 


compression pressure 


tood by many manufacturing engineers, and I suspect that some 


| variation in prices for work clearly specified, are traceable to 
| defective knowledge in this most important branch of an engineer’s 
| education. 
| taught the elements of turning, fitting, &c., why should not a 


Since in our mechanical laboratories young men are 


price be put upon the material used, and a time or piecework 
rate at current prices be introduced! Students would thereby 
learn what the business side of mechanical operations of this 
class mean, and would strive with each other to execute their 
allotted task accurately, in the least time. 
engine,” or what not, would then be an object-lesson instead of an 
incubus when completed. A MECHANICAL ENGINEER, 
21, Finsbury-pavement, E.C., March 17th. 


GEOMETRICAL PROBLEM, 

Str,—The ‘‘ geometrical problem” which Sir Frederick Bram- 
well states is original with him was propounded to me when a boy 
at school some forty years ago, and not for a simple square base as he 
has it, but for an irregular figure of many sides. It is perfectly 
easy, childishly so in fact, and the particular case quoted by Sir 
Frederick may be more neatly proved than he has done ; but in any 
case the geometrical method hasthe doubtful merit of being the most 


roundabout way of proving that / w?d wv = ea ; or that the xth 


(x) + ( =) + (=)’ + &c.tonterms 
R R n 


is equal to 4 when ~ is indefinitely increased. But what is this 
‘régime of obligatory decimals” which Sir Frederick talks about ! 
Decimals are used when it is convenient so to do, not else. We 
have had many ‘‘ windbags” talking about a change of radix, but 
none have yet suceeded in showing that any particular advantage 
would accrue from such a change, rather the reverse ; therefore 
Has Sir Frederick Bram- 
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well any feasible substitute therefor ! 
Sometimes questions occur which appear to involve decimals and 
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| United States by simply applying for a patent in any of their 
respective countries, or in almost any of the British Colonies 
They are also now allowed to file caveats in the United State, 
| entitling them to receive information if any person applies for 
| a patent for a given invention which they may mention in their 
| caveat. Lastly, that a foreign appointed executor or administratop 
| may file an application for a patent in America for the invention of 
| a deceased inventor without taking out ancillary letters of adminis. 
| tration in America. This law has been passed in deference to 
the public opinion of the world, as for a considerable period past 
the United States, while obtaining similar privileges from other 
countries, and agreeing to give these p:ivileges, did not give them 
| owing to there being no Act of Congress enabling the Patent-officg 
to give such privileges. This difficulty has now been remoyed 
and the law takes a og: effect so that any application made in any 
of the countries of the Union less than a year ago can now be pro- 
tected in the United States, though otherwise the time for filing is 
past. Wm. M. THompson, 
Liverpool, March 16th. Chartered Patent Agent, 


UNCLINKERED CEMENT. 


Sik,—In the ordinary course of business I have recently received 
several samples of cement for testing, that, although the analyses 
are normal as well as the tensile test, with the exception that the 
latter do not continue to increase in strength as they should. Yet 
these cements, on the briquettes after fracture at 7, 14, and 98 
days, being placed in water at 176 deg. F.—80 deg. C.—soon begin 
to expand, and at the end of three or four hours will have increased 
ts to 4 of an inch on the inch sections, become full of smal! holes 
and can be easily crushed between the finger and thumb. / 

The temperature used is that of the Deval test, but, instead of 
being used on newly-set cement, is not used until 7, 14, and 28 days 
after gauging: This tends to show that these cements do not set 
in a thoroughly satisfactory manner, and remain pervious to water 
whereas a thoroughly good cement will stand even boiling for 
hours without deterioration. Cements are not now overliined as 
they used to be, but in some work through imperfect burning 
there is a large quantity of yellow unclinkered cement powder, 


The theoretical Curve of the perfect engine showing adiabatic expansion from 
\ @ temperature of 4800° Fah. with a Compression of 80 lbs. p sg. in & a 
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Diagrammatic Arrangement showing the Proportions of the Cylinders, clearances, crank angles, etc. & the theoretical 


“Tae Excuse” 


& working diagrams of Butler's 3 Cylinder Explosion Engine with scavenging action 


COMPOUND GAS ENGINE 


full load, and with the disposition of the crank angles as shown, I | indeterminate quantities, but which in reality do not do so. The | I have started a series of experiments with a thoroughly sound 


am firmly of the opinion that an advantage would be obtained 
which would well compensate for the third crank and cylinder. 
It is not the extra power alone indicated in the low-pressure 
cylinder, but the increased power obtained from the two explosion 
cylinders due to the cooling and flushing action of the expansion 
seavenging piston. The engine is, moreover, beautifully balanced 
and of a type well adapted for direct coupling to large electric 
generators. EDWARD BUTLER. 
Gateshead-on-Tyne, February 28th. 
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THE TRAINING OF ENGINEERS. 


Sir,—I feel sure that there are many of your readers who will 
agree with the views so ably put forward by ‘M. I. M. E.” 
Une wou'd suppose that the proper person to direct the studies of 
young men at our engineering training schools was one who had | 
himself been trained as a civil or mechanical engineer, and 
could adduce proof of his fitness for the post by pointing to actual 
constructive work carried out from his designs, a similar but 
modified condition being required from each of his assistants. The 
directorship should be granted for a short term of years only, to 
ensure the teaching of recent and up-to-date practice. A director 
or professor, as at present constituted, cannot be constantly in the 
shop, or on works, and since, with the introduction of special tools 
and appliances, methods of work are continually changing, two or 
three years spent in a workshop thirty or forty years ago must of 
necessity leave the instructor, however capable he may be, behind 
the times. There should be no difficulty in obtaining good men to 
fill the posts, their remuneration being such as fully to compensate 
them, but the restrictions of the office being such as to ensure the 
devotion of their entire time to the advancement of their students. 
A committee composed of civil and mechanical engineers in actual | 
practice would have little difficulty under the conditions above | 
indicated in arranging, standardising, and insisting upon the | 
carrying out of a course of technical training that would be up to | 
date and eminently practical, because it was the outcome of per- 
sonal experience. There is another side to this educational 
question, and a most important one, which seems to have been | 
overlooked in most technical schools. I refer tothe taking out of | 
quantities, cost of work, and commercial training. Why are not | 
these subjects taught? In these days of severe competition in 
constructional work it is often far easier to carry out the work | 
than to get anything out of it when completed. I am persuaded ' 


following is a very neat sample, and will perhaps amuse some of 
your younger readers. 
A BCDE F isa farm consisting of seven fields, as shown, The 
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long sides of the rectangular fields are supposed to be exactly | 


| cement, with an increasing admixture of this material, to ascertain if 
| that is the cause of the mischief, and in what proportion it must 
| be present to have the bad effect. My object in writing is to 
| obtain, if possible, the opinions of engineers on such cements, and 
also those in which the carbonic anhydride and water amount to 
3-0 to 3-5 per cent. and insoluble residue 1-5 per cent. to 2-0 per 


| cent. 
| Should such cement be accepted for important work or rejected! 
Composition in 100 Parts. 


1, 

Silica (soluble) .. 22-22 
Insoluble residue .. .. 1-78 
Alumina and iron oxide... 
iene a i ears 

agnes: ae oF. 
Sulphuric anhydride 
Carbonic anhydride .. 
Combined water and loss 


Specific gravity .. men 2% 4,54 
Tensile Test Averages (Neat Cement). 


1, 
6644 Ib. per sq. in. 
683 


” ” ” 


Bact eo gee” Vee 
In water at 80 deg. Cent., four hours expanded and perished. 
H. Kitway Bamper, F.I.C., &. 


| three times the corresponding short sides, and the areas of these | 
What is the exact area of the | 


| three fields are as given above. 


| whole farm ? 


No decimals or indeterminate quantities are | 

necessary here, and the answer is neat and exact, but it requires 

proof of course. ANTHONY 8. Bower, 
St. Neots, February 8th. 


AMERICAN PATENTS, 


Sir,—We have just received from a member of the United States 
Patent Committee an advance copy of an Act signed by President 
Rooseveldt on March 4th, which has now become law. By this 
Act, the citizens or subjects of Great Britain, Franee, Spain, Italy, 
Portugal, Norway, Sweden, Denmark, Japan, and Brazil, can 





THE FORCE OF WIND. . 


Sir,—Referring to Mr. Maxwell’s letter about the force of 
wind in THE ENGINEER of March 6th, it seems likely that the 
pressure on the night of the 26th ult. far exceeded 40 Ib. per 
square foot in some localities, Several carriages were blown over 
on their sides on the Leven Viaduct of the Furness Railway about 
five o’clock of the morning of February 27th. The Commissioners 
appointed to consider the question of wind pressure on railway 
structures, 1881, state that a wind pressure varying from 30 Ib. to 
40 lb, per square foot, is sufficient to overturn ordinary railway 
carriages, and Mr. Seyrig gives details in vol. lxix., ‘‘ Proceedings 
Inst. C.E., respecting idents on the Southern Railway of 
France, in which several carriages were overturned by the wind, 
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pressure being not less than 30 Ib. to 40 Ib. per 

h perhaps much greater. A large amount of 
found in the 22nd chapter of ‘ Stoney on 

stresses,” giving the results of experiments at the Forth Bridge 

7 elsewhere, and their practical applications to roofs, chimneys, 

po railway structures. N. D. Y. 
March 11th. 


the necessary 
square foot, tho 
information will 





h evidence will be found in the report of the inquiry carried 
aioe Me. Rothery into the causes of the failure of the Tay 
Bridge. —ED. THE E.] 

USE AND ABUSE OF DIAGRAMS, 
Sin, —! am glad to see that your correspondents, Mr. Hall 


‘<Indicator,” admit that my way of calculating the proportions 
pp econ: cylinders is not wholly bad. The only point 
e orth further discussion, therefore, is the accuracy or inaccuracy 
aie , statement that the real indicator diagrams taken from air 
zs le sors do not resemble those obtained by calculation. To 
pate that I am wrong, your correspondents give two sets of 
mined diagrams. 1 will take that by “Indicator” first. 
vt is not easy—the diagram being on so small a scale—to make 
out the course of the curves, | Apparently there are two adiabatic 
curves, shown by dotted lines, one for each cylinder. There 
should be only one for combined diagrams, The upper part of the 
diagram does not remotely resemble the calculated curve. There 
is a fair approximation to the curve for a portion of the stroke. So 
for the high-pressure cylinder. 


wwe {urn now to the low-pressure cylinder, and we find that 


We 



































again a fair approximation has been got, but only by pushing the 
diagram too far to the right. Clearance has been entirely omitted. 
If we include that, then this curve will fall outside instead of 
inside the adiabatic curve. There is, as usual in the combined 
cards, an overlapping where the two cards come together. Will 
“Indicator” oblige me by saying whether the overlapping area is 
to be added to the combined diagram, or deducted! Does it 
represent power lost, or power saved ! ¢ 

The cards sent by Mr. Hall have been combined on another 
principle. He allows for clearance, pushing his low-pressure 
diagram to the right. His high-pressure card fairly conforms to 
the adiabatic curve, but the ag mon card is hopelessly out of 
accord with the calculation. bears, I think, not a remote 
resemblance to the calculated curve. The moment we leave the 
low-pressure card for the high-pressure, we jump suddenly from 
something much too high for even the adiabatic curve to the 
isothermal, The correspondence between the actual and the calcu- 
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lated curves would in this case be strengthened if Mr. Hall 
would pursue the same plan as “Indicator” and push his low-pres- 
sure diagram to the left. We have here also an example of over- 
apping. The power required by the compressor can be calculated 
from the diagrams separately, or it can be got from the combined 
diagram. It is certain that the former plan will give a larger 
power than the latter, Will Mr. Hall tell us which is right? 

These combination diagrams are of no value ; they are purely 
arbitrary. We can calculate any isothermal, or adiabatic, or pv, 
or hyperbolic curve we please, and by laying down real diagrams 
Without regard-to anything but the atmospheric line and the line 
of maximum pressure, we can get various approximations to corre- 
spondence between the real faalioator curves and those calculated. 
I venture to ask you, Sir, to reproduce the diagrams which you 
gave last week, because they show very clearly how the method of 

faking ” diagrams is carried out. K. C. 

March 14th, 





CUTTING A SPECIAL SCREW. 


Suk, —I hasten to assure Messrs. Strickland that I had no inten- 
tion to criticise their highly ingenious arrangement for cutting a 
Special spiral, i 


I had overlooked the fact of the sleeve being so 





long as 3ft. when I suggested a slotting machine, and, of course, 
the latter would be of no use for cutting the screw. 

The twist nuts of percussion rock drills are usually about 6in. or 
8in. long as cast, and about lin. bore—largest measurement over 
the outside of thread—the thickness being about }in. or jin. 
There is very little difficulty in getting these to leave their 
mandrils, and I do not think that there would be much difficulty 
in getting a 3ft. screw nut off ; in any case, the trouble should be 
nothing like that of cutting the internal thread, and once the job 
is done a perfect fit throughout is assured. 

I believe that if Messrs, Strickland have any more of these 
screw threads to cut I could obtain a quotation for them, or, at 
any rate, a guarantee to do them for somuch per hour, an arrange- 
ment which I usnally find cheaper in this district than a hard-and- 
fast quotation in which the manufacturer insures himself against 
loss on a small lot of goods by a pretty stiff be 


.S. V. BickrorD. 
Camborne, Cornwall, March 14th. 





Srr,— Please allow me, as one of your readers, to thank Messrs. 
Strickland and Co. for their description of the way they cut the 
quick-threaded screw. It is interesting, as showing how ingenuity 
can overcome a difficulty, and is suggestive as well. 

It will be interesting to learn what length of a bronze nut can be 
cast on a screw. Long nuts present necessarily greater difticulties 
than short ones, ; BEECHWOOD. 

March 14th. 





DRIVING WHEEL LOADS. 


Sir,—One of the most important factors in haulage is the load 
carried by the driving wheels. It is said that on the London and 
North-Western, the maximum driving wheel load is 17 tons per 
pair, and that is the reason why piloting is employed. On the 
Great Northern the late Mr. Stirling put 19 tons on a pair, and on 
the Manchester, Sheffield, and Lincoln, even in the days of iron 
rails, Mr. Sacré ran outside-cylinder engines with 21 tons. 

My object in writing now is to obtain information which is 
really trustworthy as to the wheel ‘loads on the drivers of 
French engines cf the large modern type in general and of the 
Nord engines in particular. It is well known to all locomotive 
men that driving wheel loads have a curious tendency to increase 
after the engines have been on the road a little while, and it is a 
remarkable instance of the wonderful way in which the locomotive 
can adapt itself to circumstances, that the teridency to increase is 
brought about spontaneously by slipping. I say spontaneously, 
because it is well known that no one ever does anything to 
augment the loads, PERMANENT Way. 

March 4th. 


ENGLISH LOCOMOTIVES AT PARIS. 


Sir,—It is a matter of very small consequence what locomotives 
were sent from England to Paris for the 1889 Exhibition. For the 
sake of historical accuracy, however, the letter of ‘‘ Correction,” 
page 199, needs to be rectified. The engines shown were as 
follows, and in the order given :—L.B. aad SCR. four-coupled ; 
a small six-coupled goods engine, with tender, of colonial appear- 
ance, from, I believe, Diibs; S.E.R. four-coupled; Midland 
single. There was no L. and N.W.R. engine; but in a distant 
corner was a small working model of a L. and N.W.R. engine 
which had gone the round of industrial exhibitions ; and also, in 
connection with a vacuum brake exhibit, a model of a G.N.R. 8ft. 
single-wheeler. . 








LAUNCHES AND TRIAL TRIPS. 





*“ TRANSPORT,” steam tug; built by, G. Napier and Sons, 
Limited ; to the order of, Messrs, Bessey Palmer and Blake ; the 
tug has been built under special survey to class 100 Al in Lloyd’s 
Register. 

CircassIA, finely modelled passenger and cargo steamer ; built 
by, David and W. Henderson, Limited ; tothe order of, the Anchor 
Line (Henderson Bros), Limited ; dimensions, 470ft., 55ft., by 
33ft. ; to carry, a deadweight of 9500 tons ; engines, triple-expan- 
sion, 29}in., 47in., 78in., by 54in.; mean speed of 12$ knots was 
attained ; trial trip, February 13th. 

CURLEW, screw tug; built by, Edward Hayes, Stony Stratford ; 
to the order of, a South African firm ; dimensions, 65ft. by 14ft. 
by 5ft.; engines, compound surface-condensing, Yin. and 18in. 
diameter by llin., pressure 1201b.; constructed by, builders ; speed 
of 12 miles was achieved ; trial trip, February 24th. 

CAMILLE, steel screw steamer ; built by, Craig, Taylor and Co., 
Thornaby-on-Tees ; dimensions, 240ft., 32ft. 6in., by 16ft.; to 
carry, cargo ; engines, triple-expansion, 17in , 28}in., 46m., by 33in., 
pressure 1801b.; constructed by, North-Eastern Marine Engineering 
Company ; launch, February 26th. 

WALERTAND, steam collier ; built by, Dobson and Son, Newcastle ; 
to the order of, the Shipping and Coal Company, Rotterdam ; 
dimensions, 171ft. overall, by 25ft., 17ft. 6in. ; engines, triple-expan- 
sion, 18in., 2lin., 34in., by 24in., pressure 170 lb. ; constructed by, 
McColl and Pollock, Sunderland ; launch, February 26th. 

WHITE Swan, single-deck steel screw steamer ; built by, Blyth 
Shipbuilding Company, Limited ; to the order of, Dixon, Sample 
and Co., Newcastle-on-Tyne ; dimensions, 297ft., 43ft. 2in., by 
21ft. 9in. ; engines, triple-expansion ; constructed by, Blair and Co., 
Limited, Stockton ; launch, February 28th. 

CRANLEY, steel screw steamer ; built by, David and W. Hender- 

son and Co., Limited, Partick ; to the order of, Harris and Dixon, 
Limited, London ; dimensions, 405ft , 51ft. 3in., by 29ft. 6in. ; to 
carry, cargo; engines, triple-expansion, 27in., 45in., 73in., by 
48in., pressure 1801b.; constructed by, the builders ; built on three- 
deck rule ; launch, February 28th. 
_ Norey, steel scrow cargo steamer ; built by Laxevaago Engineer- 
ing and Shipbuilding Company, Bergen ; dimensions, 256ft., 36ft., 
by 19ft. ; to carry, 2200 tons deadweight ; engines, triple-expan- 
sion, 17}in., 29in., and 48in, by 33in., pressure 175 1b.; a mean 
speed of 104 kno‘s was obtained ; trial trip, March 2nd. 

Bison, Naval Ordnance store vessel ; built by, Mordey, Carney 
and Co. (Southampton), Limited ; to the order of, the Admiralty ; 
dimensions, 165ft., 26ft., by 13ft. 3in.; engines, triple-expansion, 
134in., 204in., and 3lin. by 24in., pressure 150 lb.; the trial was in 
every way satisfactory ; trial trip, March 4th. 

HEsPERvs, steel vargo steamer ; built. by, R. Craggs and Sons, 
Limited, Middlesbrough; to the order of, the Finska Lloyd, 
Angfartygs Aktiebolaget, Helsingfors; dimensions, 290ft., 40ft., by 
19ft. 6in. ; to carry, 3000 tons deadweight ; engines, triple-expan- 
sion, 2lin., 34in., 5$in. by 39in., pressure 165 lb. ; constructed by, 
North-Eastern Marine Engineering Company, Wallsend ; launch, 
March 7th. ; 

HEKTOs, steamer ; built by, R. Craggs and Sons, Middlesbrough ; 
to the order of, the Finska Angfartygs Aktiebolaget, Helsingfors ; 
dimensions, 290ft., 40ft., and 194ft.; engines, triple-expansion, 
pressure 165 lb.; constructed by, North-Eastern Marine Engineer- 
ing Company ; trial trip, recently. 

PanpiA A. RaALLt, steel screw cargo steamer; built by, Wm. 
Gray and Co., Limited, West Hartlepool ; to the order of, Pan- 
hellenic Steam Navigation Company, Pirseus; dimensions, 312ft., 
43ft., by 22ft. 3hin.; engines, triple-expansion, 22in., 35in., 59in., 
by 39in , pressure 160 lb.; constructed by, builders; in a heavy 
sea, with strong head wind, the vessel averaged 10 knots; trial 
trip, March 9th, 








BLOWING ENGINES AT PRIORS LEE. 


In our issue of February 13th we gave a two-page drawing 
and a general description of a large blowing engine recently 
erected by the Lilleshall Company at their Priors Lee Works. 
To-day we give as a Supplement further drawings. Amongst 
these we would particularly direct attention to the sections 
of the valves and valve chambers of the blowing cylinder. 
The inlet or Kennedy valve is a hollow cast iron tube passing 
right through the centre of the cylinder, with rings in the 
piston and ends to prevent leakage. A connecting-rod is 
coupled to a joint pin within the tube and toa lever above 
which is driven from an excentric upon the crankshaft. The 
tube is provided with ports near each end through which the 
air enters the cylinder. The discharge valves are of the 
Reynolds type, and there are two in each end of the cylinder. 
The valve itself is a floating piston positively cl at the 
end of each piston stroke, but free to open immediately the 
pressure in the cylinder is in excess of that in the main. 
This valve is very light for its size; it is made of pressed 
steel 23,5,in. outside diameter and 17#in. deep, gin. thick in 
the crown, and ,;in. thick in the parallel part. The 
cylindrical portion of the valve is turned on the outside to 
work easily in a fixed guide, and is bored inside to suit a 
turned cast iron plunger, which is also an easy fit. The 
plunger is worked by a rod from a rack and sector mounted 
on a shaft which crosses the air cylinder head. On the end 
of this shaft is a lever with a rod connected to another lever 
on the main rocking shaft. The lever on the large rocking 
shaft is so fixed that the Reynolds valve is always closed 
before the Kennedy valve is opened. The small rocking 
shafts working the Reynolds valves have two vibrations to 
one of the large shaft directly connected to the Kennedy valve, 
consequently each plunger performs two closing motions per 
revolution of the engine, both sets of discharge valves always 
being shut when the engine piston stroke commences. 

In the cylindrical part of the Reynolds valve a series of 
small leak holes—not shown in the sketch—are drilled, which 
serve a double purpose. When the plunger is forcing the 
valve on to its seat the cushioned air gradually escapes 
through the holes from between the plunger and the crown of 
the valve. Immediately the valve is seated the plunger 
begins to withdraw from the valve, and the compressed air 
from the blast main passing through the small holes, fills the 
enlarging space between the plunger and valve, and retains 
the latter upon its seat. 

The connection of the valve with the crankshaft is well 
shown by the side elevation, which forms the main part of 
our Supplement, 








DOCKYARD NOTES. 


THE new ‘‘ Scouts ’’—Adventure, Forward, Sentinel, and 
Pathfinder—are not to be standardised by any manner of 
means. They will differ in everything except armament, for 
whereas the Forward will be 2545 tons, the Sentinel will be 
of 2900. Wisely, the Admiralty has let each firm concerned 
in the production bring out its own ideas as to how a 25-knotter 
is best to be produced. This is a far surer way of securing 
what is wanted than by means of a departmental design. 





THE old Ajax is to be sold out of the Navy as scrap iron. 
The Hercules has been removed from the effective list, and is 
to be converted into a flagship at Portsmouth in place of 
Nelson’s Victory. The Sultan is soon to go for similar duties 
elsewhere. 





THE Cornwallis has been accepted for service, though she 
failed to make her 19 knots on the full power trial. The 
reason is that she did- better than any of her classso far in the 
four-fifths power trial, and the full power one failed only on 
account of the bad weather. This. ship, so faras trials are 
any criterion; has a smaller consumption than her sisters 





Cure¥ Stoker Parrett, R.N., has received a gold medal 
at Lloyd’s, in recognition of his gallant behaviour at the 
time of the Daring disaster. He appears to be a Jonah of a 
useful sort, for he was on board the Camperdown at the time 
of the Victoria disaster, and. seems there to have had the 
lion’s'share in preventing the Camperdown from following the 
Victoria below. 








SaFETY APPLIANCES ON AMERICAN RalLways.—The long-pending 
amendment to the Federal safety appliance law bas been adopted. 
The sum of it is that after September Ist, 1903, all vehicles—not 
cars alone—must have automatic couplers, and that at least half 
the cars in every train must be air-braked. The Interstate Com- 
merce Commission has power to require more than half. These 
main features are fortified by clauses of a sweeping nature. Every 
engine,’ terider, snow plough, and caboose must have automatic 
couplers. To use diverse couplers, as, forexample, a Janney anda 
Miller, in the same train, will be a violation of the law. The Act 
applies not only to cars used in interstate commerce, but to all cars 
used in connection therewith ; which means everything on an inter- 
state road. To hold trains wholly by hand brakes, as is now done 
by some roads on steep descending grades, willbe unlawful ; as, 
also, it will be to use, say, only twenty-five cars in a fifty-car train 
when there are ten other air cars which might be used. The clause 
in the bill which authorised the Interstate Commerce Commission to 
relieve a road from the 50 per. cent. requirement was stricken out ; 
but as the original law, still in effect, empowers the Commission 
to extend the period within which any road shall comply with 
the law, it would seem to be within the power of that body to postpone 
the enforcement of the 50 per cent. requirement.—Razlroad Gazette. 

YORKSHIRE COLLEGE ENGINEERING Society, LEEDS. — At a 
meeting of this Society on Monday, March 9th, 1903, Mr. R. J. J. 
Sloan, B.Sc., a former engineering student of the College, gave 
some experiences during a twelvemonth’s stay in America, in which 
time he had visited and worked in a number of engineering shops. 
He had come to the conclusion that although America was ahead 
in some respects, it was overrated by some English newspapers 
and by Americans themselves. The soft nature of American cast 
iron favoured the use of labour-saving machinery, but nearly all 
their tool steel came from Sheffield. The hours of labour are 
longer than in England, and more work is obtained from the men. 
He considered, however, that the English mechanic, if trained 
in American methods, is quite capable of holding his own, and he 
had noticed that many positions of responsibility are held by the 
Britishers. The boasted independence of the American. working 
men seemed conspicuous by its absence. National jealousy and 
distrust militates against trade unionism in the Eastern States, 
but it is fairly strong towards the West. The lecturer described a 
very accurate method of cost and store-keeping employed in some 
shops, and compared in detail a number of American and English 
machines. In conclusion he advised young engineers to pay a 
visit to the States. Professor Goodman, in the course of a discus- 
sion which followed, pointed out that England had made great 
progress during these last five years, and was keeping abreast of 
the times. A vote of thanks to Mr. Sloan concluded the meeting. 
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PASSENGER TANK ENGINE. 


WE illustrate above one of several four-wheels coupled 
passenger tank engines, with a bogie in front and radial axle- 
box at the trailing end, built at the Vulcan Locomotive 
Works, Newton-le-Willows, tothe design of Mr. J.G. Robinson, 
chief mechanical engineer for the Great Central Railway. 

The principal dimensions are as follows :— 
18in. 
26in. 
3ft. Gin. 
5ft. Tin. 
3{t. 9in. 
10ft. 5in. 
9ft. lin. 


Cylinders, diameter .. 
eee ee ee 
Diameter of bogie wheels cn tread 
coupled 
ss radial ‘3 . sets debt ca 
Centre of bogie to centre of driving wheels .. .. 
driving whee!s to centre of trailing wheels 
50 trailing radial 7ft. 4}iv. 
Total wheel base as es, oc, ee 6. 06 00 om Ae 
Boiler, telescopic (Siemens open-hearth steel), inside fire-box of 


” ” ” 


” ” ” 


copper. 
Tubes, lapwelded charcoal iron, 2}in. pitch, jin. external dia- 
meter, 11 B.W.G. thick, bell-mouthed for 3in. at smoke-box 
end to 1}3in. diameter ; at fire-box end have copper tubes 6in. 
long, 9 B.W.G. thick, brazed on. 
Working steam pressure. . 160 1b. per sq. i 
Outside diameter of barrel at 4ft. 2in. 
4ft. 4in. 


10ft. 10in. 
6ft. 6in. 
4ft. lin. 
5ft. Ofin. 
3ft. Gin. 
7ft. 9fin. 
1450 gallons 
4 tons 
955-29 sq. ft. 
110-0 


smoke-box end.. 

” 9» » re-box Pa 
Length of boiler barrel .. oe sen 

» Of fire-box (outside) <i, tee 
Width of fire-box (outside) at bottom 
Diameter of smoke-box (inside) .._ .. 
Length of smoke-box 2) ee 
He‘ght of centre of boiler from rail . 
Tank capacity (two side and one hind) 
Coal bunker capacity .. .. 
Heating surface of tubes (185) 

fire-box .. 


” 


” ” 


1065-29 
19-85 

654 tons 
1055 to 1066 


Total ms 
Grate arca “ie oes a ee 
Weight of engine in working order 
Railway company s numbers ae ute Be 

The engines are fitted with Gresham and Holt’s steam 
sanding gear, Gresham and Craven’s train-heating apparatus, 
and steam and hand brakes, with the continuous vacuum brake 
for working the train. 

It will be seen that this is an unusually powerful type of 
tank engine, and also a tank engine of unusually handsome 
design. Twelve of these engines are being built by the Vulcan 
Foundry Company, Newton-le-Willows. This company is 
also building for the Great Central Railway ten express four- 
coupled passenger engines, and fifteen six-coupled goods 
engines, besides some very heavy engines for South Africa. 








Tue Hicuest Raibway IN THE WorLD.—Mountain railroads, 
as is well known, attain to very considerable altitudes. So far as 
Europe is regarded, the most elevated line is that of the Gorner- 
grat in Switzerland, which rises 9963ft. above sea level. The 
Grisons Railways have always held the record for lofty locomotive 
asceats and descents. Second to the one quoted is the summit 
reached in the centre of the recently opened Albula tunnel, and 
the third occurs at Wolfgang. These two latter have the very 
respectable elevations of 6025ft. and 5389ft. respectively, reckoning 
from the same datum, the sealevel. These are all far surpassed by 
the Oroya line in Peru, otherwise called the Central Peruvian 
Railway. A passenger by this route can pass in eight hours from 
a tropical climate, 7 deg. south of the equator, to the regions of 


perpetual snow. The total length of the railway from Callao to | 


Groya is 138 miles, and the cost amounted to £9,000,000. The 
culminating point occurs in the tunnel! of Caldera, which has a 
length of 1? miles, and is situated at an altitude of 15,774ft. above 
datum. These figures represent approximately the height of 
Mount Blanc, which is 1452ft. greater than that of Pike’s Peak in 
Colorado. The difficulties of construction were necessarily 
extremely formidable. In some places the track grazes the very 
edges of precipices, thousands of feet in depth, and it was a 
common matter to literally ‘‘ hang in chains” the workmen while 
they executed their daily task. At other points the line was 
carried along in the bed of the river Romac, which was itself 
diverted into a tunnel passing under the railway some distance 
further on. The gradient is sufficiently steep to allow of a wagon 
descending by the sole action of gravity, from the tunnel to the 
sea, alength of 106 miles. The locomotives in use on this remark- 
able railway burn liquid fuel. 


CHEMICAL FIRE ENGINE. 


A CHEMICAL fire engine has just been built for Johannes- 
burg by Messrs. Merryweather and Sons. It has two 
large copper cylinders, each carrying about 35 gallons of 
water, fitted between the steel side frames of the carriage. 
This latter is of the crane neck pattern, allowing of large 
leading wheels for rapid travelling. In front, under the 
driver’s seat, is a bunker for carrying several hundred feet of 
canvas hose and a box above carries standpipes, turncocks, 
tools, &c., for getting water supply from street hydrants. A 
large cradle made with brass rails, fixed behind the driver's 
seat, accommodates 180ft. of lin Schemical hose pipe, fitted 











cylinder can be shut off from the delivery hose; and the 
canvas hose carried being connected to nearest street hydrant 
and to the hose coupling at the rear of cylinders, water can 
be put into either cylinder at will. Overflow pipes are also 
fitted, so that the proper quantity of water is easily gauged. 
Spare soda and acid charges are carried on the engine, and 
the system described has been designed so that the jets may 
be kept going for any length of time using each cylinder 
alternately. 

At the rear are carried two small chemical hand fire 
engines, these being intended for dealing with small fires in 
rooms where it is unnecessary or inconvenient to bring the 
large machine into use. These little engines are carried 
charged with soda solution, the acid being mixed by turning 
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TWO-CYLINDER CHEMICAL FIRE ENGINE 


with a branch pipe with tap, and kept connected to the 
chemical cylinders ready for running out on arrival at a fire. 
At the rear is a second hose cradle and hose, so that two jets 
can be thrown together if required. The engine is carried on 
high artillery pattern wheels with steel rims and solid rubber 
tires, a powerful foot-lever brake is fitted, and a platform at 
the rear is provided as well as a wide driver's seat. 
The chemical cylinders are charged and used as follows :— 
| When the engine is standing in the fire station the cylinders 
will be kept nearly full of water in which a charge of soda is 
dissolved. 
chamber with a screw cover. In these chambers are cradles 
in which are placed leaden bottles, which are filled with acid 
and closed by lead capsules. The cradles can be reversed by 
means of hand wheels, and prickers are fitted so that the 
acid may be dropped into the soda solution. ach cylinder | 
is also fitted with the maker’s mixing fans, worked by an 
| outside handle, enabling the charge to be thoroughly mixed, | 
| giving 120 1b. to 150 1b. pressure in either cylinder or in both. | 
| On arriving at a fire, the hose pipes have only to be run out | 
| to deliver powerful jets charged with carbonic acid gas. To | 
| re-fill the cylinders, valves are provided, so that either | 


On the top of each cylinder is a gun-metal | 


the machine upside down, lead bottles and prickers being 
used similar to those in the larger apparatus. The lead 
bottles are a great improvement on those made of glass used 
in many engines for carrying acid, broken pieces of the 
latter having been known to get into the hose or nozzles 
while working. The engine is illustrated above. 








THE FortH Navat Bass.—lInstructions, we understand, have 
been issued by the Admiralty to the Director of Works, Lieut - 
Colonel Raban, C.B., to prepare plans for the new establishments 
at St. Margaret’s Hope. This gentleman was a member of Captain 


| Pretyman’s committee which recommended this place as a new 


naval centre. The Naval Works Bill is reported to include such a 


| substantial vote and plan that there can’be no drawing back from 
| the scheme, even although only two. years’ progress will be 
| authorised. Work wil! be commenced within a year on the 


permanent docks, which will permit of repairing operations. The 
wages bill, including salaries of a superintendent, a chief con- 
structor, &c , it is said will in a few years reach from £250,000 to 
£350,000 a year. A visionary scheme which came to nothing was 
the construction of a tunnel below the Forth here, also for a chain 
bridge, one of the supports for which was to rest on Inchgarvie, 
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GRINDING MACHINE AND ITS POSSI- 


THE vE 
BILITIES. 

py Mr. H. DARBYSHIRE, foreman of the Universal Grinding 

” “Department at Alfred Herbert, Limited, Coventry. 
] wisH 1t to be well understood that this paper has been written as 
the result of impressions and experiences gained in the factory 
connected with this Institute,* the writer of these lines having 
had very little experience in this particular branch of the 
jisiness previous to entering the service of this firm. For this 


the qualities of a given 


st of the remarks | may make on 
s value 


heel must not be takeu as expert evidence of it 
under other and dissimilar. conditions. . 

The treatises on this subject—copies of which would be a valuable 
addition to the library here—contain much information that must 
of necessity bear some relation to what I have before me, and 
it has taken some effort on my part to steer clear cf the charge 
of plagiarism. P 

it is possible that there are those present, who by experience or 
observation, here or elsewhere, can add something, or correct 
errors whic ; If so, I shall take it as a personal 
favour if they will do so. Again, some of the points I shall touch 
on may be considered, and probably are, nothing but theories I 
have formed as an explanation of some of the difficulties I have 
eccountered, and, though quite willing to impart any knowledge 
| may possess on the subject, 1 am just as anxious to acquire more. 

| had some hesitation in approaching this subject, as, after all, a 
grinding machine is like any other tool when you are experienced 
in the use of it, and it would be presumpt'on on my yar: to 
attempt to give instruction in the use of machine tools. ‘ihere is 
just this difference, however, that by constantly workirg to close 
limits, and under conditions where temperature and varied choice 
of cutting materials are very important items, errors that would 

srobably be unnoticed in the lathe seem greatly magnified in the 
hine. When I say that you can take a cut with an 
a shower of sparks without being 


reason M0’ 
abrasive W 


’ 


h may be apparent. 


grinding mac 


emery wheel, and get quite ¢ 
able to measure the reduction, you will better understand what I 
mean. 


Corundum and emery are what the usual abrasive wheels are 
made from, sometimes separately, sometimes in conjunction. The 
former is found in various parts ‘of the world, und is classified by 
mineralogists with the sapphire, ruby, &c., which natural products 
or precious stones are only exceeded in hardness by the diamond. 
The Nortor Emery Wheel Company, I understand, have success- 
fully wade corundum by artificial means, but I have no information 
to offer as to its influencing the price of the article. 

Emery is a species of corundum, not quite so hard, found in Asia 
Minor, south-east Europe, and at one place, I believe, in America. 
In its natural state it is in boulder-like masses, which are broken 
into pieces small enough to go into stampers, crushed to powder, 
and sifted to various degrees of fineness. It is classified for com- 
mercial purposes according to the number of grains which fall 
through a sieve of a given number of meshes to the square inch ; 
thus we get 36, 46, 100 emery, and co on. It is made into wheels 
by teing pressed in moulds of given dimensions, mixed with various 
substances for binding the particles together, the most preferable 
bond being one that in itself isanabrasive material. They are then 
baked at an intense heat till the whole mass reaches a vitrified or 
glassy state. 

Composition w 
such as rubber, glue, shellac, celluloid 
suitable and wasteful for wet grinding, 
soluble. For dry work they are not much better, the heat at the 
grinding point tending to destroy the tond, and releasing the grit 
before 1t has got dull, They are seldom clear-cutting wheels, on 
account of their glazing properties. The good finis they leave is 
often an inducement to use them, but this finish is on the highly 
polished and deeply scratched principle. 

| have read of a porous wheel being mac 
admit water at the centre by a suitable arrangeme 
pose of cleaning it or preventing it clogging. ‘Ihe idea seems 
but I have never heard what the results were. 

Carborundum is an artificial product made from salt, sawdust, 
sand, and coke. This mixture, in proper proportions, is exposed to 
aterrific heat in electric furnaces for about twenty-four hours. 
Through certain chemical changes it is transformed into small and 
beautiful crystals, which are crushed, sifted, and graded in the 
usual manner. For making into wheels it is mixed with kaolinand 
feldspar, and baked ina similar manner tothe emery wheel. From 
its diamond-like hardness and appearance it should make the best 
wheel. With carborundum crystals you can turn emery or 
corundum quite easily at a moderate speed, and under the 
microscope it looks the most business-like of the three mentioned 
materials. 

The manufacture of this wheel, 
desired, For grinding cast iron, 


heels are those made up with adhesive materials, 
, &c. These wheels are un- 
their bond being generally 


le, the object being to 
nt, for the pur- 
good, 


however, is not all that could be 
it is the only wheel I have ever 
found without a fault, but for hardened steel it has always been 
a failure, and this in spite of the fact that the emery wheel 
that will grind hard steel is generally the right thing to use on 
cast Iron, 

The finer graded carborundum wheels are excellent for mild steel, 
when you are fortunate enough to get a good one, leaving a fine 
clean finish, and grinding very quickly. 

_ For economic reasons the selection of wheels is of the greatest 
importance. One reason is that they are rather expensive, another 
is the fact that much valuable time can be wasted, and much annoy- 
ance caused by unsuitable wheels. When a certain grade of wheel 
has been found satisfactory on a particular class of work, it should be 
noted for purposes of duplication. Here I might say it is good policy 
to procure wheels from makers who distinguish them by distinctive 
marks, It is certainly the proper thing to try anything new, but 
the old wheels should not be lost sight of. 

It is perhaps unnecessary to say that wheels and their mountings 
should run true, and be truly balanced to get good results. If this 
is not so they are about as efficient asa milling cutter with one tooth 
doing all the work. 

In selecting a wheel, the grade should be chosen w 
retaining the grit till it will no longer cut, then to fall or be torn 
away, and give place to fresh and sharper particles. This action 
should be automatic. That is to say, the diamond or other truing 
device should be unnecessary, except to change the shape. If the 
wheel is too hard, it will chatter and waste, besides following more 
or less the inaccuracies already in the rough job. If too soft, it will 
crumble and waste 

The speed it is run at mustalso be considered in relation to these 
qualities. A wheel that is soft wili be improved by running it 
faster, and a slower speed will often stop chattering. ‘The speed of 
work is another factor. If run too fast, you will get the same result 
as if your wheel were too hard, as it has not time to do its work, 
and will glaze. For instance, a shaft 24in. by l{in. was reduced to 
1 yin. in twenty-five minutes, wheel speed 1000 revolutions, work 
106 revolutions, Speed was then increased, wheel to 2000, work to 
230, and the shaft was reduced to lin. in twenty-nine minutes. In 
the t rst case the wheel lost ;4;in. off diameter, and in the second fin. 
Twice the amount of emery was used, and four minutes lost owing 
to the increase in speed. ‘the reason for this was that the high speed 
— the wheel to chatter, and it required dressing every few 

utes, 

It will be quite obvious that there can be n 
this, but generally speaking I have found the harde 
material ground, the coarser and softer the wheel re 
as for speed, an average of 6000ft. for mild 
for hard steel, and 4000ft. for cast iron, w 
able, For hard steel, where a glass- 
soft wheel and low speed should te the rule, as time 
wheel are of Jess consideration than the risk of having to re- 
or make scrap. 


ith a view of 


o fixed rule for all 
rand denser the 
quired. While 
steel, 4000ft. to 5000ft. 
ill be found very service- 
bard surface must be left, a 
and wear of 
harden 
th A hard wheel will slightly soften the surface, 
though streams of water be running on it. This applies more 


taking care to leave ample 
I do not think the cast iron 
powder or fi 
Crocus 
charging 


wder, | have been 


experience. The dise lap I do 


cally the wrong thing altoge 


applied must of necessity find 


I do not quite agree wit 


buy two machines, which may 


finished standard plugs with a 


factory for all jobs, 


final cut. 

Perhaps the mort impor 
ing is the question of tem 
this may be the reason w 
more popular. 


tant 


ing results, and i 
this class of machinery have 


Taylor, of Messrs. E 
pioneers in this thing—told 
nothing but a tin of water be 


I 
of water, and delivers fift 


ing point. 
Messrs, Landis condemn the 


supply from the public mains. 


from pure, clean wa 


In grinding any cylindric 


constantly varying, and it will 


heat generated. 
A good stream of water will 


and plug the ends. 


oval on the ou 
smaller diameter of bore. 


assert that it is an impossibili 
water. Added to that, the p 
against the dry machine. 
In internal grinding, w 
will be found a great hel 
on the outside. 

The difficulty of usi 
recognised when it is k 


applied as a means 


work. 
readily adapting themse’ 
finished work. A spring 


any excentricity there may be 
are sometimes advocated, but 
They seem too hard, an 
grit in them and occasionally 


chattering, and thus prev 


rind. 

Roughing o 
operation, 
a great an 
the machine with 
Every 
it should be possible to rough 
allowance—and then let it lie 


centres will show considera 

Straightening b 
of time. You may, by h 
enough to soften, be 
finished dimensions, 
it may be weeks after. 


seems to be the best thing 
harden. 


though the distortion seems 
machining. 
It may seem almos 


done on centres. 

It has been suggested th 
being the rule—there is not 
the stock before turning, and 


before commencing to turn. 
As I said before, 1 do not 


made. It is a good plan to fi 


and then straighten it. 
cases it will remain straight if this 

Leaving the subject for 
skin mentioned above is of 
tion of the hexagon turre 
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very excellent work that can 


especially in internal work, where a wa 
Under the best of conditions, h 
surface will occur, and this shou 
allowance for the same. 
lap charged with very fine emery 
uedust can be excelled. 


a being quick cutting and givin 
have never used it, however, so I cannot spea 


serviceable for polishing, but, as a 1 
ther. 


soft spots there may be in the job lapped 
h grinding mach 
to the fact that you want a roug 
recommendation is generally followed 


46 or 36 grit, which is very coare 
a very nice finish if humoured du 


which has been more than sufficien 
I might say here that a wheel of 60 0 
the most serviceable wheel for general j 
but you can genera 
ing it clear and free from glaze. 
this that I object to the two wh 
of cases they are unnecessary, as a piece 
remove all grinding marks quite easily if care is exerc 


yerature, and I have 
y this method cf finishing work is not 


Grinding without water gives very unsatisfactory 
t is only within the past few years 


revised construction of their machines wil 
rown and Sharpe 
me that their earliest machine had 
low the wheel to catch the dust. 
sud can over the wheel was an improvement, then a very small 
ump and tank, The Jatest mac 
y gallons of water per minute at the grind- 


tinuously, they arguing, with reason, th 
and dirty, and interferes with the wheel 
the use of soda for similar reasons, 


ter, and should never use soda, if it were not 
for fear of rusting the machines. 

al job, dry, 
is constantly changing, and if he 
to be, and in fact 1s, out of truth 
the fact that at the grinding point the heat is 


unless means are taken to equalise it. 
tubes only aggravate the trouble, as t 


of tubes thin in section, when it is often found nece 


As an illustration of tube grinding, 
oval hole, measuring 4in. diameter, bore, say, 
ground without filling with water, it will probably measure -0005 
tside, the smaller place being at right angles to the 


My opinion is sv strong on these points 
ty to get roun 
roduction is as three or four is to one 


here it is not the practice to use water, it 
p in grinding thin bushings to run water 


ng a water supply in intern 
J nown that, to be effective, the water must 
be delivered at the grinding point, and it seems only possible in 
very large holes to get suitable 
The importance of steadying 
and, when speaking of steadies, they should not be considered as 
relative to those required in the lathe. 
of resisting the pressure of the tool. 
machine they are simply a means of a 
due to high speed and other conditions. 
loosely are the best, cut out to a ra 
From their nature they act as a 
lves to the varying diameters of rough and 
should be placed behind them with a 
means of regulating the tension so 


d there is always the da 


for the steady to be dispensed with. 
emt was 
the more you can get out of them the quicker and better you can 


ut is an essential element of success in every grinding 

This applies more especially to hardened work. 
d sometimes costly mistake to rush work from the fire to 
the intention of hurrying it through to a finish. 
effort should be made to arrange this class of work so that 


cracks or distortions due to internal strains it is possible they wil 
develop themselves in that time. 
or test bar which has been commenced a 
bly out of truth in the morning. 
ardened wor 
eating to a temperature that is not hot 
able to so true the job that it will clean up to 
but it will almost certainly go back, although 
I have seen cases that would illustrate 
this in work from firms whose reputation is 


In soft work you have the 


t incredible, but it is a fact that work that 
comes from the bar lathe frequently g 


at in the bar lathe—heavy reductions 
the same apparent necessity to true 


left by the steadies the previous d 
the reason it would seem to show 


that it is good matter for discu 
has sprung during turning and then been straightened will resume 
its bent form again more or less 


It will be found that in the majority of 
a momen 


distinct value, and a great recommenda- 
t lathe. 


ter supply is inconvenient. 
owever, a slight softening of the 
ld always be removed by lapping, 
For this purpose 


is an excellent material for 
ga brilliant finish. I 
k of its merits from 
eve inatall. It is no doubt 
ap, I consider it to be theoreti- 
The manner in which it must be 
out and be most effective on any 


told, 


not beli 


ine makers with regard 
biog and a finishiog wheel. The 
by asuggestion that you should 
Javation. A wheel of 
e, will rough out quickly, and give 
ring the last cut or two. I have 
60 wheel, }eaving 4755 for lapping, 
t to emove all grinding marks. 
r 80 grit and medium grade is 
obbing work. Itis not satis- 
lly get along with it by keep- 
It must not be understood from 
eels altogether, but in the maps 
of worn emery cloth will 

ised in the 


be some exp 


to successful grind- 


thing pertaining 
often thought that 


and discoureg- 
that makers of 
e much in this matter, as the 
1 show. The late Mr. 
ho were perhaps the 


don 
—Ww 
A 


hine I know of holds a hogshead 


plan of using the same water con- 
at the water becomes greasy 
’s efficiency. They condemn 
and advocate a continuous 
I have certainly got the best results 


it will be found that its axis 
avier cuts are taken, it will appear 
to a more or less extent from 
the greatest, and is 
be found impossible to get a true job 

Hollow spindles and other 
here is less mass to absorb the 


always cure this, except in the case 
ssary to fill them 


you may imagine a tube with 
3hin. and 3fin. If 


that I dare venture to 
d and true work without 


al work will be 


connections for this purpose. 
the work should not be overlooked, 


In a lathe they are usually 
Ina grinding 
bsorbing vibrations that are 
Plain wooden blocks fitting 
dius suiting the diameter of the 
kind of cushion, besides 


as to allow the wood to follow 

Metal steadies 
them much good. 
nger of getting 
causing scrap. No job is too stiff 
it will help to prevent 
te of wheel, while on a long job 


in the rough job. 
1 have never found 


It is 


r—leaving good finishing 
lt there are any 


out all ove 
for a day or two. 


It often happens that a mandrel 
nd left overnight in the 


k I have found is generally a waste 


above question. It 
to soften, straighten, and then re- 
same trouble in a lesser degree, 
to depend much upon the previous 


ives more trovble than work 


that on grinding away the hard skin 
istortion develops. If this is 
that bars should be straight 


but I think 


really know the reason, 
A shaft that 


ssion and experiment. 


after a slight reduction has been 
rst spring it over the opposite way, 
has been done. 
t, I should think that the hard 


ed, it would seem that grinding does not, 
every respect, as the hard skin must be 
and the durability of the surface of the 
ld like to know if our selling authorities 
ld submit that it is worthy of some 


1 be pretty well understood that keyways 
y an important part in this class 
tance 1 have seen goes to prove 
lindrical finishing should 
f work. On such jobs 
u get the best results 
ck and run the spindle 
while finishing the hole. 


ordinary care is exercis 
perhaps, improve it in 
removed by grinding, 
work lessened. I shou 
emphasise this, and if not | wou 
thought. 

I should think it wil 
and other necessary machining pla 
of work. In fact, almost every ins 
that where it is possible the outer cy 
always be the last operation in any piece 0 
as milling machine spindles, however, yo 
from finisbing the hole last, as you can chu 
under conditions similar to its working ones 
Another exception is in the case of long, slender shafts such as 
feed shafts, when although an emery wheel to be serviceable 
should cut without appreciable pressure, it will be found that this 
pressure is enough to cause a flat to be ground on the opposite side 
to the keyway. This, of course, is when the keywaying is done 
first, and the steady is ‘the cause of it. It can be prevented by 
filling the keyway with wood, and is merely a question of con- 
venience and economy. In any shaft or spindle if there has been 
no previous factor, it will be found that the bend is on the opposite 
side to the one on which the keyway or other reduction has been 
made. 

The good old hollow lathe sp:ndle w 
of this, as well as being something we 
The first thing to do is to chuck it under 
ensure the parts not to be ground being left true 
is not always possible, and the turner gets anyth : 
for it. If it should be a good sample, however, the bend will be 
below the keyway after getting the chuck thread true. You would 
commence by roughing out the front journal, then rough out the 
middle where pulley and carriers go, then rough out rear journal. 
The part where feed pulley goes, that is the tail end, should be 
then ground toa finish. Follow up by finishing for pulley and 
carriers, then rear and front journals—the reason I advise doing 
these consecutively is to ensure concentricity—and if it can be 
done without removing from centres, finish chuck seatings very 
carefully, which will ensure absolute truth. 

Now, if you had first ground front journal to a finish, you would 
have found that, after grinding and fitting pulley, &c., your 
previous work was not true. If you followed up by finishiog rear 
journal, you would probably find both the previous parts out, aud 
so on. This seems to show that a keyway causes a certain distor- 
tion, and also that the metal goes back somewhat to its original 
condition sfter removing the skin. 

Numerous instances might be given of this, but I think this will 
sufficiently explain the main principle. The only thing I can add 
is, that this thing occurs in a larger measure on solid work than on 
tubular jobs. 

In spite of the many improv 
not think their possibilities are 
the case in this country. The 


il] form a suitable illustration 
are most of us fami iar with. 
conditions that shall 
at the finish. This 
ing but a blessing 


ements in grinding machines, I do 
fully realised, and this is certainly 
best machine you can get to-day, 
with one exception, is merely a finishing machine, and only suitable 
for work that has been turned toa nicety. Ido not want you to 
imagine fora moment that I think the lathe can be discarded 
altogether—I expect that there are some here who would consider 
it a great misfortune, and in the event of this happening we should 
have to make grinders of them—but there are numbers of jobs that 
could be done throughout from black stock to better advantage in 


the grinding machine than if they were prepared in the lathe. Of 
course, this is with the understanding that machines would be 
resent. It is the 


d to the purpose than at p 
ding allowances, that it often takes 
longer to straighten work and draw centres over than it does to 
grind the job. Many detail parts might be made from fairly true 
rolled stock about #,in. larger than their largest finished diameter, 
making only the larger reduction in the turret lathe. It may be 
thought that the cost of emery would be a drawback to this, but I 
think I can show that this is not so if it is used intelligently. 

A good wheel costs about 1}d. per ounce, after deducting weight 
of the part that must necessarily be held for driving purposes— 
this latter part is not waste, as it can be made into wheels for 
internal work. In the case of the lin. shaft I have mentioned, 
two ounces were used to make the reduction under the worst 
conditions of the two. This works out at 2kd., cost of cutting 
naterial. If you take the better conditions, and consider that 1 
recommend in. as being sufficient for cleaning up purposes, it 
comes out at about one-fourth of this price, or $d. in this, and in 
another instance I shall give, I do not know that I got the best 
results obtainable, as far as economy in emery was concerned, and, 
in fact, it seems to be desirable, and is quite within the range of 
possibility, to compile an efficient working speed table for griuders. 

Again, the time for the job compares very favourably with the 
lathe, considering it was a finished job, and remembering that there 
was no tool to grind, which, though not a large item, is in the 
wheel’s favour. 

A shaft of black steel 3ft. long was ground to a finish in 2 hours 
34 minutes. Ithad been badly rolled, and wasoval, measuring 1 - 865in. 
on the larger diameter and 1-825in. on the smaller, 1jin, was the 
finished size, or, in other words, about -105in. was removed by five 
ounces of emery. The time for this job may seem excessive, 
but it would be improved witha stiffer machine and broader wheel 


built better adapte 
case, with the present grin 


fficulty in designing such machines, as 
arket that seems to pretty well fulfil 
weight to absorb vibration, 
f speed, and quick method 
and broad wheel face. I 
wheel is a relic which should 


face. 

There should not be any di 
there is already one on the m 
most of the requirements, namely, 
unlimited water supply, good range © 
of changing it, fast traverse of table, 
might say here that the narrow faced 
be buried with the dry machine. 

As machines are at present constructed, many small jobs can be 
done right out to better advantage than they can in the lathe, and 
there must be considerable saving in the price of rough stock, as 
bars of less diameter would weigh and cost less. Iam quite aware 
that prices in broken sizes of rough material may be perhaps pro- 
hibitive, but I consider that, like other commodities, is would 
become cheaper and better if the demand for it were great enough. 
The same thing may be said of abrasive wheels, 

Of course, I need not explain that with this method of manufac- 
ture you could not sell the cuttings as at present, but the residue 
from a grinding machine has its value. When dried and mixed 
with grease, it makes an excellent polishing material for domestic 

urposes, and if Kynochs can sell soap, why cannot Alfred Herbert, 

imited, sell polishing paste? It is not impossible that the chemist 
might find some use for it, as he has been so successful in making 
carborundum from the crude materials | have mentioned. 

To speak of surface grinding would be to speak of something of 
which [ have had no experience, though I think that where similar 
failings appear in these machines, similar remedies would apply. 
The want of means to equalise the temperature at the grinding 
point must of a necessity restrict the output, as well as produce 
inferior work, while it limits the machine to a class of work that 
must have a certain mass in it. Numerous light castings might 
be, I should think, done in this way with a water supply to better 
advantage than in the miller or planer. For one thing, they would 
not require so much holding down, and much of the danger of 
springing would be removed, ‘and less dressing required afterwards. 

In a recent number of Engineering I read an article, the writer of 
which was taking great pains to show that the fitter was an expen- 
sive, and would ultimately be an unnecessary man- It pointed out 
that the fitter’s occupation was, generally speaking, to correct 
errors that were often unavoidable with present methods of machin- 
ing plane and similar surfaces. The surface-grinding machine, if 
constructed to better advantage, might be a means of doing with 
fewer fitters. The writerinquestion did not say what was to become 
of the fitters, but I expect he intends to find them something better 
to do. 





From what 1 have seen of the 
be got from this machine when merely 


L have not mentioned cutter grinding in this paper, and do not 
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think it is necessary, unless it is to say that any machine for the 
purpose of grinding cutters that has not a water supply seems to te 
an absurdity, 

I almost feel inclined to say the same of the surface machine, 
and should think that, if itis not suitably constructed for wet work, 
some experimental efforts might be made with advantage in this 
direction. 

It should never be imagined for a moment that grinding a job is 
a guarantee of its quality. As arule, a sample of ground work 
looks very nice with its clear, sharp corners, and uniformity of 
finish, but it looks just as pretty when -OOlin. below size. Yor 
can spoil work on a grinding machine, aswell as any other machine, 
by want of thought, which is the usual reason for scrap, and the 
man at the wheel is sometimes an ‘‘absent-minded beggar.” 

I have often heard the expression, ‘Oh, it’s all right, it’s been 
ground,” which is paying the grinder a compliment he does not 
always deserve. I have also heard it said, ‘‘Oh, it’s good enough, 
it’s got to be ground.” Now I do not want to preach a sermon, 
and commence by saying that carelessness in one thing leads to 
carelessness in others, but I will say that the turner can ease the 
grinder in many ways that will be quite obvious to him. 

I have tried to show that an extra few thousands do not matter 
much, but good centresare indispensable, and those without broken 
drills in are the best. 

Mr. Hans Renold, in reading a paper on this subject a short time 
ago, made the statement that skilled labour was unnecessary on 
the grinding machine, and qualified the assertion by remarking 
that the turner or skilled man, in grinding a shaft, would want to 
true a place to fix his steady, while the unskilled man would fix it 
anywhere and go ahead. I have no doubt that Mr. Kenold would 
do as the turner is likely to do, if he had never ground a shaft 
before, but by perhaps an exaggeration of the same reasoning, the 
unskilled man might put his belt on the emery wheel and drive the 
pulley, thinking le was going to do something. Whilst readily 
admitting that unskilled or semi-skilled labour is good enough for 
rough and repetition work under proper supervision, I think I have 
shown in this paper that for the more precise work the man in the 
street is notall that can be desired. 

From my experience of th’s method of finishing work, I am con- 
fident that with a little patience in the preliminary stages, any 
concern that adopts it as an experiment will-continue it as a per- 
manency. An indifferently ground job will more than equal what 
the lathe can produce with highly skilled labour, while to equal a 
well executed job in the grinding machine, the lathe is an im- 
possibility. 

To make the grinding machine most efficient, many auxiliary 
tools are necessary. They need not be expensive, not more so than 
for any other machine, and at some future date I may again take 
up this subject by describing a few that I use. Many of them are 
not novelties, but all of them would probably be very useful to the 
uninitiated. 

In conclusion, I may say that I could, no doubt, have made this 
paper more illustrative, but I have thought it quite sufficient to 
give instances bearing on what I consider are the most important 
points in thesubject. The matters of distortion and keyways, it 
will be understood, are not grinding questions alone, as the same 
thing occurs in work when it is finished by other means. The same 
may be said of temperaturesin alesser degree, but if what I have 
read to you can give birth to instructive discussion, my object, and 
one of the purposes for which I think this Institute was founded, 
will have been achieved. 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, March 10th, 1903, Mr. J. 
C. Hawkshaw, M.A., President, in the chair, the papers read 
were ‘‘ Recent Irrigation in the Punjab,” by S. Preston, C.I.E., 
Assoc, M. Inst. C.E., and ‘‘ The Irrigation Weir across the Bhadar 
River, Kathiawar,” by J. J. B. Benson, Assoc. M. Inst. C.E. 

The first paper described the Chenab Canal in the Punjab, and 
its development from a small inundation scheme to irrigate a 
portion of the Rechna Doab into a large perennial canal which 
would eventually command the entire tract between the Ravi and 
Chenab rivers. This was one of the latest irrigation schemes in 
India, and its chief feature was that it was mainly for the culti- 
vation, by means of imported settlers, of an immense tract of 
Crown waste land, for which special arrangements were necessary, 
as the liability of Government to these settlers was greater than to 
irrigators in old communities. It was shown that in the latter 
case advice and assistance only were required, the villagers them- 
selves contructing and maintaining the watercourses. In the 
fo mer case it was necessary to assure a certain percentage of irri- 
gation to each new settler in every crop. The manner in which 
tie waste land had been blocked out and levelled so as toobtain an 
accurate contour map was explained, and a specimen of an irriga- 
tion map was given showing how a channel was constructed by 
Government to the commencing point of every holding. A descrip- 
tion was given of the various works carried out by the canal 
engineer for the development of the tract and its transformation 
into a settled community, and a comparison was made between his 
work and that of a railway engineer. 

The principles applied in aligning and grading all the channels 
of this vast system, and of the calculation of their capacities 
throughout, were described. 

The responsibilities of the engineer for the maintenance of the 
works, the distribution of the waterand theassessment of the Govern- 
ment demand were referred to, and reasons were given why it was 
considered necessary that the last two, which might be considered 
outside the ordinary duties of an engineer, should be entrusted to 
him instead of to a civil revenue officer. 

The system of water distribution, both in the Government 
channels and the village watercourses, was described in detail, as 
well as the method of assessing the demand, and of settling any 
disputes regarding the amount of the claims formulated. 

The duty of the water and the manner in which it was calculated, 
both for the whole canal and for the distributaries, were stated, 
while reference was made to the precautions taken against over- 
irrigation and consequent damage to the soil, owing to the anxiety 
of the cultivators to amass riches quickly. 

The difficulties and anxieties of the engineers responsible for the 
distribution of the immense volumes dealt with in a canal of 
the kind described were referred to, and the paper concluded 
with a statement of the cost and financial prospects of the Chenab 
canal, 

The second paper described the construction of a weir intended 
to complete the reclamation and irrigation of about 80 square 
miles of low-lying land at the delta of the Bhadar River, which 
discharged into the Indian Ocean. 

Tee present shore line appeared to have risen, enclosing shallow 
lakes, which had silted up by the deposit of mud brought down 
by river floods ; but although floods continued to deposit silt on 
these low lands, the surface level had not risen appreciably in 
modern times, owing to the salt rendering the soil so friable that 
in hot weather it was blown off the land, in the form of dust, by 
the high winds, 

A dam, 1£09ft. in length, constructed in 1895, had excluded the 
sea from the greater part of the Rann, and the weir described 
completed the reclamation by permanently retaining the silt, and 
preventing the formation of the dust. 

The tidal part of the estuary extended for 14 miles from the 
sea, and the weir was situated about 14 miles from the sea, where 
the river was about 600ft. wide. The weir was of very open 
character and offered but little resistance to the passage of floods ; 
it was, in fact, a bridge having a floor or sill which was 
temporarily raised by wooden shutters to hold up the river water. 
The sill was only 2ft. above lowest spring-tide level. The weir 
consisted of twenty openings, each 24ft. in width, closed with 
shutters 8ft, in height, and one lock 20ft, in width and 11ft. depth 


over the sill. The arches were 25ft. in clear span and 10ft. in 
width. The whole of the lock abutment and the pier founda- 
tions were built on wells sunk to the rock; and owing to the 
difficulty of sinking square wells in clay and the unsuitability of 
circular wells, square masonry wells with rounded corners had 
been adopted. Ths method of sinking the wells was referred to 
and details of the sluices were given. The working of the weir 
was also described, and the paper was accompanied by tables of 
rainfall data and particulars of the cost of the works. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 


THE tone of trade is fairly well maintained, more particularly in 
pig iron and in semi-finished descriptions of steel, for all of which 
classes of material there i: a satisfactory demand. The result is 
that sellers in these departments had a fairly cheerful account to 
give on Change in Birmingham on Thursday regarding their position 
and immediate prospects, Itis, indeed, considered that the spring 
trade is proving better than was at all expected just before 
Christmas. Of course, thereare some weak spots on the market ; 
for instance, it is said that some of the black sheet makers are not 
doing as well as they would like, and also that some of the common 
bar makers could very well do with more work and a wider margin 
of profit. But others again, even in those branches, do not seem 
to have much to complain about, and taken as a whole, the 
spring trade is holding its own better than had been anticipated. 

In manufactured iron, makers are endeavouring to follow the 
upward movement of pig iron, and in some instances with success. 
The only recent alteration of a retrograde character in quotations 
bas reference to gas strip. The Gas Strip Association have reduced 
prices by 2s. 6d., making the new quotation £6 12s, 6d. to £6 15s., 
but this has been brought about chiefly by competition from 
northern strip makers, and when this has been successfully met, a 
return will probably be made to the former level, especially if pig 
iron keep as dear as at present. 

A great deal of what may be termed ‘‘ intermediate” steel is 
coming into this district from South Wales, and is competing 
successfully with steel bars, blooms and billets of German make. 
The local production of semi-finished steel is alsoumproving, and it 
may be said generally that British steel of this character on the 
Midland market is about half-a-crown dearer than a few weeks 


0. 
“Steel bars are quoted £4 lds. to £4 17s, 6d., and tin bars 
£4 17s. 6d. Steel plates are quoted £6 5s. to £7; angles, 
£5 lds. to £6 7s. 6d.; and girders, £6 to £6 5s. For these 
structural sections agood demand exists, and makers are getting 
more money than formerly in actual busines, 

Surface-contact electric tramways formed the subject of an 
interesting paper given recently before the Birmingham Associa- 
tion of Civil Engineers by M. Victor Bornand, an engineer who 
until lately was engaged in designing and carrying out surface- 
contact tramway systems in Paris. At the outset M. Bornand 
claimed that surface-contact systems should have preference to 
overhead wire systems primarly on wsthetic grounds. He also 
urged that overhead wire systems offered a great impediment to 
the free movement of fire-escapes, and, furthermore, that they 
were necessarily of considerable danger, more so, in fact, than the 
latest surface-contact systems of the present day. Such systems 
should never cost more than 10 per cent. to 15 per cent. over and 
above the cost of trolley wire systems, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester.—The somewhat more satisfactory tone reported 
recently in the engineering and the iron and steel trades of this 
district does not so far develop into any really general activity. 
Fairly large inquiries still come forward in the locomotive building 
trade, railway carriage and wagon builders are also getting plenty 
of work, and electrical engineering is brisk all through, with a large 
weight of work in prospect. Outside these branches, however, the 
position as regards order books remains only moderate, and it is 
exceptional where establishments have iuch work ahead. Machine- 
tool makers are getting better off for orders, boilermakers are not 
quite so badly off as they have been, and the textile machine 
trades, although not at all satisfactory, seem to be steadily improv- 
ing. The low prices at which new work is to be taken continue, 
however, the complaint practically throughout all sections of the 
engineering trades. 

As to the iron and steel trades, hardening prices, with only a slow 
business doing represents the position generally. Notwithstanding 
the strong tone reported from other markets, consumers here still 
show a want of confidence in the advanced rates now ruling for 
pig iron, and buy = as they are compelled to cover actual 
requirements. No doubt there is a good deal of speculation in the 
present position, but the United States and also Canada are con- 
siderable buyers, and in view of the small stocks held in this 
country any materially lower prices would scarcely seem to be 
very probable, at any rate in the immediate future. Hematites 
are also being strongly held at the recently advanced quotations. 
In finished material, both iron and steel, a fair quantity of business 
is stirring, although not in any large quantities, and prices, taking 
them all through, are stiffening. 

The monthly report of the Steel Smelters’ Society does not, 
however, indicate any very satisfactory position in this branch of 
trade, taking it all through, the general secretary stating that 
there is not much to record in the way of improvement during the 
past month, the only special matter to notice being that in 
Middlesbrough, where, after a six months’ stoppage, a resumption 
has been made. 

There was a fair average attendance at the Manchester Iron 
‘Change meeting on Tuesday, but only a slow sort of business was 
being put through. For pig iron not more than a hand-to-mouth 
sort of inquiry was the general report. For No. 3 foundry Lanca- 
shire makers’ quotations remain at about 583. to 58s. 6d., less 24, 
delivered Manchester. Lincolnshire makers, who held one of their 
usual meetings last Friday, have not altered their official list 
basis rates, which remain at 53s. 6d. net for No. 3 foundry 
delivered Manchester. Merchants are, however, still cutting in at 
6d. to 9d. below makers’ minimum basis, and Derbyshire iron, 
which has only partially followed the recent advance, also com- 
petes with Lincolnshire brands. Makers, however, are mostly in 
the position that, being well sold, they are comparatively indifferent 
for the present about any cutting competition in the market, and 
they also report that orders are not quite so difficult to get at their 
full basis rates as they were a week or so back. Derbyshire No, 3 
foundry brands remain at about 56s, to57s, net delivered Manchester, 
There isstil] very little doing in forge qualities, finished iron makers 
not having been able to follow the upward move in pig iron by any 
corresponding advance in manufactured material. No. 4 forge 
delivered Warrington is quoted about 53s. 6d., less 24, Lancashire, 
52s, 2d. net Lincolnshire, and from about 51s. 6d. to 52s. net 
Derbyshire. Middlesbrough iron continues to stiffen in price, and 
well-known brands are difficult to get for et like prompt 
delivery, whilst there is evidently a disposition to buy well over 
the year at very close upon current rates, For prompt delivery by 
rail Manchester, Ne. 3 foundry is quoted 59s. 10d. to 60s, 4d., and 
it is reported there are buyers for delivery up to September at 
59s. 4d, net. Scotch iron is strong at recent quotations, and 
delivered Manchester docks, Eglinton ranges from 60s. 3d. up to 
60s. 9d. and 61s.; Glengarnock, which is practically out of the 





market, is nominally quoted about 64s., with a similar price repre- 
senting the quotation for Gartsherrie, 


In the manufactured iron trade, although the increase, ; 
reported a few weeks back is perhaps “wg altogether maint 
forges generally are in a better position as regards work than they 
have been for some time past. Most of the Lancashire rollin 
mills, where the output is comparatively small, are well suppli d 
with orders for the next two or three months; but the i “ 
works, which depend to a considerable extent u,on the shige 
trade, are still in an unsatisfactory position, and unable to Let 
forges running anything like full time. With the upward move P 
pig iron there is rily a tendency to stiffen quotations for 
finished material, and itis now exceptional where Lancashire oo 
are quoted under £6 10s., with North Staffordshire bars on 
at £6 10s. to £6 15s. Sheets are steady at from about £8 »; iL 
to £8 5s., and in hoops there is a fair business doing at th; Associa. 
tion rates of £7 2s. 6d. random to £7 7s, 6d. special cut lengths 
delivered Manchester, and 2s. 6d, less for shipment, _ 

An improvement, both as regards weight of business coming 
forward, and also as to prices that are obtainable, is reported in 
the steel trade. For hematites there is a fairly good inyuiry, wit} 
prices strong at the recent quoted rates, averaging 69s, 6d . 
70s. 6d, net for No. 3 foundry qualities, delivered Manchester 
district. 

Local makers of billets, who have hitherto had toaccept £4 12s, 64 
but have booked fairly large quantities at about this basis. ar) 
now holding to £4 15s, as their minimum for further business and 
as soon as the pressure of German competition is withdrawn 
which seems not improbable before long, a further stiffening in 
prices is talked of. = 

There is also a stronger tone with regard to steel boiler plates 
The non-associated makers, who have been booking pretty freely 
at 5s. below the Association basis are stiffening their quotations 
£7 being now the minimum, with £7 2s. 6d. quoted nominally ; 
the Association basis remains tirm at £7 23. 6d. for Lancashire 
boiler specifications delivered Manchester district. The h irdening 
in prices, of course, has been to some extent forced on by the 
upward move in hematites, but whether this will bring «bout an 
alteration inthe Association rates, now that outside makers are 
competing less keenly, remains to be seen. Common steel plates 
are also stronger, andare not quoted under £6 2s. 6d. to £6 5s, 
delivered here. Angles remain low, with £5 17s. 6d. about a full 
average price, and bars also are without material change, general 
quotations ranging from £6 6s. to £3 7s. 6d., with £6 105, as q 
minimum price for special brands of small sizes, 

The demand for all descriptions of round coal continues ex. 
tremely slow, and accumulation of stocks is only prevented by a 
very general resort to lessened production. It is quite exceptional 
where pits are working full time, the general average not being 
more than about three to four days per week. So far as Lanca- 
shire collieries are concerned, list rates remain without actually 
quoted reduction, but there is increasing competition with surplus 
supplies coming in from other districts which are being forced on 
the market here at low prices, and which necessarily is brin ing 
about pressure on the part of the buyers for some corresponding 
concessions by local collieries. All descriptions of round coal used 
for house-fire purposes continue to move off but slowly, and not- 
withstanding short time at the collieries, stocks accumulate under 
load on the pit sidings. Prices are genre | difficult to maintain 
at late rates, owing to the low figures at which coal is being offered 
from Yorkshire, Derbyshire, and other districts. So far, Lanca- 
shire collieries have not moved in the way of any official reduction 
of list prices, but there is no weakening where competition has to 
be met, and, taking the market all through, it undoubtedly is 
easier. 

The lower qualities of round coal continue in fairly good 
request for steam, iron making, and general manufacturing 
purposes, but with more than ample supplies, and considerable 
competition in the open market, prices here and there show some 
weakness, There is, however, no quoted reduction on late rates, 
and quotations that are now being sent out for gas coal contracts 
are based on last year’s prices, collieries showing no disposition to 
make any further concession upon what they had to concede when 
the 1902 contracts were settled. At the pit mouth steam and 
forge coals range according to quality from 8s. to 8s. 6d and 8s, 9d, 
per ton. 

For all descriptions of slack prices are ——- maintained at 
late rates, with here and there, however, slightly higher prices 
quoted. Except, however, where quotations had previously been 
cut low, any real advance is difficult to obtain, but the tendency is 
undoubtedly in a hardening direction. The actual demand is not 
above the average, but the comparatively small quantity of slack 
that has been screened during the winter has brought about rather 
a shortness of supplies in engine fuel, and collieries have had to 
fill up out of stocks to meet requirements. With the usual 
curtailed production of slack during the summer months, some 
stiffening in prices is regarded as not at all improbable ; but for the 
present they can scarcely be said to be more than very firm at full 
rates, with coalowners not at all eager about contracting forward 
on the present basis of 6s. 6d. to 7s. for the best qualities, 5s, 6d. 
to 6s, medium, and 4s, 3d. to 4s. 9d. common sorts of slack at the 
pit mouth. . f 

The situation generally throughout the shipping trade remains 
very unsatisfactory. The demand is indifferent, and with supplies 
offering largely in excess of requirements, prices continue to be 
cut extremely low to effect sales, unscreened coal being offered at 
8s. 6d. to 8s. 9d.; and screened coal from 93, 6d. to 10s. per ton, 
delivered ports on the Mersey. — 

Barrow.—There is a firm tone to report in the hematite pig iron 
trade of the Barrow-in-Furness district. Makers are experiencing 
a good demand for iron on local as well as general account. 
steel makers are large users. Prospects of a good spring trade are 
bright. Prices are ee paw and makers are quoting 6ls. 
net f.0.b. for parcels of mixed numbers of Bessemer iron. In the 
warrant market little business is being done, Sellers are quoting 
61s. 4d. per ton net cash, with buyers offering a trifle less. Orders 
in the hands of makers represent a large tonnage of iron. There 
are 34 furnaces in blast, as compared with 35 in the corresponding 
week of last year. The stores of warrant iron now represent 
22,488 tons, an increase on the week of 840 tons. : 

There is a brisk trade doing in steel rails at present. The 
demand is from users at home and abroad, and the order sheets 
are well filled. The rail mills at Barrow are maintaining a large 
output. Prices are much the same. Heavy sections of rails are 
at £5 10s, per ton, and these are most in request. There 1s 
little doing in light sections, which are quoted at £6 10s. 
per ton. Heavy tram sections are quoted at about £8 10s. per 
ton. The steel shipbuilding material trade still continues to be 
very unsatisfactory. The demand is very poor, for very few 
orders are being given out at present for new ships. Better times 
are expected, Ship plates of average weight are at £6 10s. per 
ton, and the heavier boiler plates are at £7 12s. 6d. per ton. The 
hoop trade has been quiet. Hoops are at £7 per ton. The 
demand for other sections of steel is quiet. 

Engineers and shipbuilders are busy, but no new order 
hand, ba 
The demand for iron ore is active. Good average qualities of 
native are at lls. 6d. to 133. 6d., and the best sorts run up to ~ 
per ton. The importations of Spanish ore continue to be fairly 
large, and best sorts are at 15s. per ton, delivered here. 

he shipments of iron last week reached 8730 tons, 
11,235 tons, a decrease in iron of 3876 tons, and in steel 
of 3484 tons, The shipments of iron this year stand at7 
and steel 100,310 tons, a decline in iron of 15,857 tons, an 
a decrease of 1625 tons. 
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THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 
THE South Yorkshire coal trade appeared a little firmer towards 





the end of last week, but the firmness did not last, as the cause 
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which occasioned it, the probability of a general strike through the 
South Wales trouble, terminated sooner than was expected. The 
activity, while it continued, was great, owing to buyers seeking 
to safeguard themselves against short stocks by laying in supplies. 
Temporary pressure was therefore occasioned, but this is now 
at an end. 

oS. J. D. Ellis, chairman of John Brown and Co., Limited, 
Sheffield, who are very large coalowners, speaking at a meeting 
of his company on the 16th instant, said the country had narrowly 
escaped a strike on ascale of magnitude never previously known, 
as the whole British coalfield, except the North-East coast, might 
have been involved. Happily, however, a way out of the 
difficulty had been discovered and the trouble averted, At the 
same time, the general state of the coal trade he regarded as 
altogether unsati:factory, the steam coal trade being exceptionally 
bad, with a poor demand and declining values. 


It would seem, however, that there is a fair demand still for 
steam coal, both for exports from Hull and on home account. 
Steam coal requirements may not be as heavy as may be wished 


for, but it is sufficient to prevent such accumulations as are now 
being brought together in house coal. Prices of household fuel 
remain unaltered, Silkstones fetching from 13s. per ton ; Barnsley 
house, from 11s. 6d. to 12s, 6d. per ton ; seconds, from 103. 6d. per 
ton. Steam coal, of course, is governed by the contracts. 
Supplies bought in the open market still fetch from 3d, to 6d. per 
ton more than the average price, 9s, per ton. There is rather 
less doing in gas coal, as is usual at this time of the year. Slacks, 


parti ularly in the better sorts, maintain their recent improvement 
in value. Coke also is in fair demand, best samples fetching 
12s. id. per ton at the ovens, 

In the heavy industries the condition of affairs is somewhat 
better, more particularly in military material. The new Naval 
programme is regarded as satisfactory, the armour for the 
battleships and cruisers being considerably in advance of what 
was needed for last year’s programme. The Admiralty have 


placed with Messrs. John Brown and Co., Limited, the whole of 
the armour for the first-class battleship Hindustan, now being 
built in their Clydebank yard. Messrs. Brown’s new forging 
press has got to work, and, on the authority of the chairman, is 
proving eminently satisfactory—in fact, exceeding expectations— 
and enabling the company to undertake large and difficult forgings 
of all descriptions, 

Very important extensions are now being carried out at the new 
Tinsley works of the Hadfield Steel Foundry Company, Limited. 
The chairman, Mr. R, A. Hadfield, told his shareholders, on the 
16th inst., that in his opinion their works are the finest of their 
kind in this country or on the Continent, or in America. One 
shop approaching completion is not far short of a quarter of a 
mile under one roof. The chairman anticipates a large trade in 
South Africa as soon as affairs in that country have settled down. 

The Hadfield Company have been able to take orders on electrical 
tramway work which, under other circumstances, would have gone 
to America. Mr, Hadfield said that they have been very successful 
in their attack on American trade in English tramway work, and 
they mean in a year cr two to be well ahead. His view of the 
future is that 1903 affords very good prospects. Mr. Hadfield 
further stated that their projectiles had won the highest praise 
in the Ordnance Committee ; they were singularly free from spon- 
taneous fracture. 

In the general iron and steel trades reports vary very much ; on 
the whole, however, business seems to be improving. A promis- 
ing feature of the future is the fact that several of the engineering 
houses are well off in orders for forgings and castings. The 
demand for steels of the higher grades is firmly maintained, the 
home requirements having considerably improved of late. 

The Home-office inquiry instituted for the purpose of obtaining 
opinions and suggestions regarding the proposed regulations for 
the Sheffield file trade was brought to a close on the 13th inst., at 
the Cutlers’ Hall, Sheffield. A large body of evidence has been 
taken by Mr. Chester Jones, the Commissioner, and representa- 
tives of all the interests concerned have expressed their views. 
The general evidence of the workers seemed to be that the want 
of cleanliness was at the bottom of the mischief in the trade. The 
evidence taken will now be submitted to the Home-otfice, and it 
is possible that the regulations may be modified in some respects 
by the information obtained. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

A GENERAL revival in the iron and allied industries once more 
appears to be in progress, and the tone of business must be 
described as cheerful. Improvement in some branches was notice 
able in the first two months of the year, but it has been more 
generally experienced this month, and largely because of the 
change for the better in the local shipbuilding industry. It can- 
not be said that the revival in the latter has been brought about 
by any increase in the employment for new vessels or any improve- 
ment in freights ; there are, in fact, as many steamers laid up as 
ever, and it is asked what will the shipowners do with the extra 
tonnage when it comes into their hands. That does not directly 
concern the shipbuilders ; they are ordered to build the vessels, 
and they carry oat the orders. It is the advancing prices for new 
tonnage that has brought in the additional orders, and those who 
must have new vessels think they can do no good by waiting 
longer ; in fact, the probability is that they will have to pay more 
the longer they delay. It is the rise in raw materials that has 
brought about the extra demand for newsteamers. It is not usual 
for an improvement in values to commence with the raw materials, 
it generally begins with the finished article and extends to the raw 
material. But there have been exceptional circumstances in con- 
nection with the present order of things, and a good part of the 
advances in pig iron may be regarded as perfectly legitimate. It 
was the stepping in of the American buyers of pig iron that caused 
our pig iron prices to rise substantially, while yet there was no 
revival in our finished branches, and the advances in pig iron 
necessitated increased rates for finished iron and steel, and through 
them for steamers, 

_ At present the inquiry from America for ordinary Cleveland pig 
Iron is small, and practically they have ceased buying it ; indeed, 
consumers over there have purchased very little during the last 
four weeks —in fact, ever ‘since the speculators on this side com- 
menced their cperations and ran the price of No. 3 up from 
47s, 6d. The quotation for it now is 52s., which is much above 
anything the Americans are prepared to give. Deliveries from the 
Tees to America this month are exceptionally good, but they are 
of iron that was bought some months ago—much, in fact, in 
November, What local pig iron is being sold just now to con- 
Sumers in the United States is the special kind that the Seaton 
Carew Iron Company, Limited, have set themselves out to produce 
Specially for the American market. It is hematite, specially low 
in phosphorus and silicon. For this the demand is good, and 
considerable orders have been booked for it within the last fort- 
night. Last week 4500 tons of it were sent from West Hartlepool 
to | hiladelphia ; this week 5000 tons is being loaded for Baltimore ; 
on within a few daysa cargo is to be despatched to Port Delaware. 
More could be sold if quick delivery and low freights could be 
counted on, But though so many vessels are laid up it is not an 
easy matter to charter steamers. — 

a any orders for Cleveland pig iron are being received 
cannon our prices being considered too high, especially as 
me 7 there can obtain native iron, and plenty of it, on more 
It will Bp terms than British iron will be supplied to them. 
this ¢ a surprise traders to see German pig iron coming over to 
ae ae ry as freely as German billets, and other half-wrought 
i. he — being received. Almost every week some are being 
sel rted into the Tees, and in some cases by firms who are them- 
“elves manufacturers of the came, Shipowners have been asked 








to quote freights for upwards of 30,000 tons of billets, &c., to be 
brought from Antwerp and Rotterdam to this country. 

Speculators in Cleveland warrants are still carrying on their 
operations, and the prices are steadily rising. The experience 
they had when they endeavoured to realise a fortnight ago has 
led them to cease pressing their holdings on the market, and 
there is less reason for it now that the finished iron and steel 
trades have revived. The operators in warrants will probably lose 
nothing by waiting, as all prices are creeping up. The price of 
Cleveland warrants has this week for the first time since last 
November got beyond 52s. cash, and on Wednesday reached as 
high a figure as 52s. 5d. buyers, which is 5s, more than the price 
ruling when the London houses began their operations rather over 
a month ago. 

Cleveland foundry pig iron is scarce, No. 4 especially so; in 
fact, buyers of the latter have at times lately not been able to 
get all that fell due to them, and steamers have been detained. 
No, 3 Cleveland pig iron, which in the early part of the week was 
being sold for early f.o.b. delivery at 51s, 6d. per ton has since 
been raised to 52s., and No. 4 has been raised to 51s. 6d. Since 
the finished iron trade has improved there has been more demand 
for the lower qualities of Cleveland pig iron, and makers have been 
able to advance prices, though they are still relatively a good deal 
cheaper than foundry iron. Grey forge is at 48s, 6d. ; mottled at 
48s.; and white at 47s. 6d. per ton. 

The improvement in the steel trade has led to an increased 
business in East Coast hematite pig iron, and the price has been 
advanced 6d. per ton this week, mixed numbers having gone up to 
538s. per ton. Rubio ore of average quality has been strong all the 
week at 16s, 6d. per ton c.i.f. Tees, 

The shipments of pig iron from the Cleveland district have been 
uncommonly good this month, owing to large deliveries to America 
and Italy. Up to 18th they reached 73,573 tons, as compared with 
57,017 tons last month, and 64,783 tons in March, 1902. The 
stock of Cleveland pig iron reported in Connal’s public warrant 
stores on Wednesday was 131,613 tons; increase for month, 760 
tons, The stock of hematite pig iron in the same stores at that 
date was 1300 tons. 

A new type of blowing engine for blast furnaces has recently 
been patented by Messrs, C. A. Parsons and Co., of Heaton 
Works, Newcastle-on-Tyne, the steam turbine being applied to 
the work. The first blowing engine of this type to be put up in 
the Cleveland district is to be at Sir B. Samuelson and Co.’s New- 
port Ironworks, Middlesbrogh. The new engine will consist of a 
steam turbire driving an air blower, which will be run at a speed 
of 3000 revolutions per minute. It will be capable of maintain- 
ing a normal air pressure of 12 lb. to the square inch when blow- 
ing 16,000 cubic feet of air per minute, but it will be so 
arranged that the pressure can be increased to 15 lb. when 
required. 

The improvement in the finished iron and steel trades is fully 
maintained, and prospects are now considered good, ‘especially in 
the plate department, which hitherto has suffered most from the 
depression, But large orders have been booked this month, and 
more are expected, as further contracts for new steamers have 
been given out during the past few days. More than half the 
plate mills in the North of England are inoperative at the present 
time however. All the advances made within the last fortnight 
in finished iron and steel prices are fully maintained, and the 
tendency is towards still higher rates. 

With respect to wages matters it is satisfactory to note that a 
settlement is practically arrived at in regard to the reduction to 
be made in engineers’ wages in this district. The Employers’ 
Federation first proposed a reduction of 5 per cent. off piece 
rates, 2s, per week off time rates of 30s. and over, 1s. 6d. 
off time rates of 25s, and over, and ls. off time rates under 
Negotations have been going on for some time, but 
ultimately at a conference between the representatives of the 
employers and the Amalgamated Society of Engineers it was 
agreed to recommend the acceptance by the men of ls. per 
week off time rates and 24 per cent. off piecework rates, the 
same to take effect from May Ist. 

It is to be regretted that the shipyard joiners on the Tees and 
Tyne, who have been out on strike for about twenty weeks, 
resist all attempts to bring the dispute to an end. Nothing short 
of a complete withdrawal of the masters’ claims will satisfy the 
strikers. They are comparatively few in number—only a few 
hundreds — yet their refusal to work is causing much incon- 
venience and loss at the shipyards, The other workmen at the 
yards have done their best to bring the joiners to a reasonable 
frame of mind. On Monday the masters and representatives of 
these other men had a conference, at which they decided tbat 
in lieu of the claim for 1s, 6d. a week reduction, the proposal 
should be 6d. per week now, and a further 6d. three months 
hence, with an alternative that there should be Is. a week 
reduction now, and the concession of winter hours to men engaged 
in exposed work on the deck. The joiners, however, reject both 
proposals, and the strike continues. Perhaps the situation may be 
altered soon, for the house joiners are to have their wages reduced. 
That the strike of the shipyard joiners has been so prolonged is 
chiefly due to the fact that the house joiners have been keeping 
the strikers in idleness, 

The coal trade is rather quiet, the demand from America having 
gone off ; indeed, the orders from that quarter are now very few. 
The probable stoppage in the South Wales coal trade is having a 
detrimental effect upon business, though if it occur the North- 
umberland and Durham coalowners will see their trade brisk again. 
Still consumers are not disposed to speculate, and tie prices have 
not been raised at all. Best steam coals are firm at ‘10s. 3d.; 
seconds at 93 ; unscreened at 8s. 3d.; and small at 5s. 9d., all per 
ton f.o.b, Best gas coals are steady at 9s. per ton f.o.b., and con- 
tracts are numerous ; indeed, there will not be a great deal outside 
these for sale within the next three months. Coke is strong at 
16s. 3d. per ton for medium qualities delivered at the furnaces in 
Teesside, 


25s. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THE pig iron market has been less active this week, but a good 
deal of strength has been displayed. The recent advance in prices 
has not so far brought out additional buying on the part of local 
consumers, whose wants are easily met. The higher values have, 
however, made it less likely than before that Scotch iron can 
advantageously be sent to the United States. 

The rise in prices of raw iron has proved a source of embarrass- 
ment to the makers of finished iron and steel, who have been 
finding it very difficult to arrange business in a profitable way, 
and it is feared that orders will increasingly go to Germany. 

Business has been done this week in Cleveland iron at 51s. 8d. 
to 52s. O4d. cash, and 51s. 10d, to 52s. 14d. one month. A few 
sales of Cumberland hematite have taken place at 61s. cash, and 
61s. 14d. to 61s. 3d. one month. There has been scarcely anything 
ong in Scotch warrants, which are now confined to very few 

ands, 

The pricesof Scotch makers’ ironare in a number of cases 6d. higher 
than when last reported :—G.M.B,, No. 1, is quoted at Glasgow, 
58s.; No, 3, 54s.; Wishaw No, 1, 58s, 6d.; No. 3, 54s. 6d.; Carn- 
broe, No. 1, 593. 6d.; No, 3, 57s. 6d.; Clyde, No. 1, 65s.; No. 3, 
58s. 6d.; Summerlee, No, 1, 69s.; No. 3, 59s. 6d.; Gartsherrie and 
Calder, Nos, 1, 65s, 6d.; Nos, 3, 59s.; Langloan, Mo. 1, 70s. 6d.; 
No. 3, 59s, 6d.; Coltness, No. 1, 71s. 6d.; No. 3, 59s. 6d.; 
Glengarnock at Ardrossan No, 1, 65s. 6d.; No. 3, 59s,; Eglinton 
at Ardrossan or Troon, No. 1, 59s. 6d.; No. 3, 56s.; Dalmellington 
at Ayr, No. 1, 59s.; No. 3, 55s. 6d.; Shotts at Leith, No. 1, 
66s. 6d.; No. 3, 59s.; Carron at Grangemouth, No. 1, 67s. 6d.; 
No. 3, 59s. per ton, 

There has been an advance of 6d, per ton in Scotch hematite 





pigs, which are now quoted by merchants 62s, for delivery in 
railway wagons at the steel works, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4952 tons, compared with 3454 in the corresponding 
week, showing an increase of 1497 tons. The total shipment of 
Scotch pigs from January Ist to date amount to 72,693 tons, com- 
pared with 59,599 in the corresponding period of last year, show- 
ing an increase of 14,094 tons. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
wezk have been 15,306 tons, showing an increase over the corre- 
sponding week of 2741 tons, and there is a total increase in these 
imports since the beginning of the year of 5424 tons. 

The stock of pig iron in Glasgow warrant stores was reduced in 
the past week 330 tons, and now amounts to rather under 20,000 
tons, the smallest stock that has been held for many years. 

There are 84 furnaces in operation in Scotland, compared with 
82 at this time last year, and of the total 43 are making hematite, 
36 ordinary, and five basic iron. 

It is reported that a large amount of foundry iron for America 
is being taken from German firms. The Scotch foundries are in 
some cases well employed on home and export orders of a miscel- 
laneous character, but the trade generally could stand a good deal 
of improvement. 

There has been a moderate business doing in the coal trade in 
the past week. The shipments do not compare very well with 
those of the preceding week, but still there is a fair average trade 
for the season. The aggregate clearances at the Scottish ports in 
the past week amounted to 187,723 tons, against 192,985 in the 
preceding week, and 176,349 in the corresponding week of last 
year. The Scottish coal masters are much disappointed that the 
contract for the supply of locomotive coal to the Danish State 
Railways, which has hitherto come to Scotland, has just been 
carried off by Westphalia. The difference in price between 
Westphalia and Scotch coalowners is reported to be small, and 
would have been more than covered by the ls. charged as export 
duty. The contract amounts to from 80,000 to 160,000 tons, and 
is, therefore, a very substantial loss to the trade in this part of 
the country. The inland branch of the coal trade in Scotland has 
been quiet, without any notable change in values. 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 


THE result of the last joint meeting of coalowners and repre- 
sentatives of workmen, held in Cardiff on Monday, was the des- 
patch of a message to his colleagues by ‘“‘ Mabon” to the effect 
that they were now in a position to sign a three years’ agreement, 
provided that the few contentious clauses in the draft can be 
settled. One of these, the house coal question, is expected to be 
attended with some difficulty, and a reference to an arbitrator may 
be necessary. In the event of failure to agree in the election of a 
chairman to deal with the question of wages, the nomination is to 
be entrusted to the Lord Chief Justice for the time being or 
the Speaker of the House of Commons, The clauses dealing with 
small coal are agreed to, subject to an amendment suggested by 
the workmen, and this, on Tuesday at the adjourned meeting, 
was finally disposed of by agreement as to selection of chairman 
and screening. The outlook is now regarded as very hopeful. 

The improved tone in the coal trade was shown in Uardiff by 
the prices reached at a public sale this week, Great Western steam 
realising 7s. 1ld., and No. 3 Rhondda 7s. It is considered on 
Change that if less boisterous weather prevailed trade would 
improve still more decidedly ; inquiries as it is are increasing, and 
there is a healthier character evident. Best steam coals are chiefly 
in demand, and small steam, which has a distinctly advancing 
appearance, demand being, within the last few days, greater than 
supply. Monmouthshire coal are also better, and the best 
‘‘ Western Valleys” are higher in quotations. House coal dull. 
The ruling Cardiff prices this week are:—Best steam, 13s. to 
13s. 6d.; and a good sign is given by best ordinaries being priced 
at 12s, 3d. to 13s. Small steam is selling at 7s. 9d. to 8s., and 
good ordinaries realise 7s. 6d. easily, while little of even inferior 
can be had under 6s, Best Monmouthshire is selling at 12s. 3d., 
less the usual discount. Pitwood is at 17s. 9d. to 18s. Coke, 15s. 
to 24s., according to quality. Anthracite: Swansea improving, 
and copper reported scarce at 19s. 6d. to 29s. 

The Dutch navy powers have put in a requisition for a supply of 
Cardiff steam coals. } 

South African coal properties are being exploited in South Wales, 
one, that of Newcastle, being such as to go in proportion with 
some of the leading mineral areas in Wales. Cargoes of coal for 
Cape Town have not been too numerous of late, and it would seem 
probable that in several partsof the Colony developments are going 
on. I hear froma correspondent this week that the Rhodesian coals 
are coming over to Wales as samples. These will be from Wanki 
and Gwanda. The former, although 200 miles from Bulawayo, is 
used on locomotives between that place and Mafeking, and is 
reported upon favourably. Mr. Price, the chief engineer in the 
Colony, a native of Wales, is returning for a long lease of absence. 

Plymouth collieries are showing distinct improvement, and Mr. 
Green is reopening Clynnul Level and other workings. There are 
some local disputes at Plymozth and other quarters, but not of 
much importance, and breakages at Bedlinog, Dowlais, have caused 
some stoppages. 

Swansea quotes best steam from 13s, 3d., patent fuel 13s. 6d.; 
trade of latter a little better, though not so much as desirable. 

On ’Change, Swansea, this week it was stated that the ironmakers’ 
quarterly meeting at Birmingham will be held on April 2nd. Pig 
iron has continued to fluctuate, leaving off at slightly better prices 
than last week. Tin-plate bars were in great request, and were 
reported as coming from Germany, late consignments being upon 
old account. Future prices named were regarded as too high, and 
home requirements will be greater. Block tin is £1 higher than 
last week, copper is advanced by £2 5s., spelter 25s., lead 5s., and 
all industries are in vigorous condition. Steel rails are in strong 
request, and a leading manager states that directly they are made 
they are despatched to the coast ports. This week a cargo of 
3000 tons was sent to India from Cardiff, and consignments have 
been frequent to home railways from Newport, Mon. Prices for 
heavy keep in a rut—£5 5s. to £5 10s. It is probable that an 
advance will be made, Competitors are now quoting £5 10s. 
freely. 

N 2 wport, Mon., has the distinction of importing last year more 
steel from foreign parts than all the Bristol Channel ports, and 
London, as well as Liverpool, put together. Last week 800 tons 
steel blooms, 1113 tons steel sheet bars, and some iron bars came 
in from Antwerp. A great deal of this steel is consigned to 
Mordey and Co. Steel and other scrap continues to be sent to 
Swansea in considerabie quantities. This week six cargoes arrived 
from London and Ireland, also some from Copenhagen. In pig 
iron Swansea imported over 1000 tons last week, some from Ayr 
and Millom, and local output is marked. Baldwin and Co., 
Landore furnaces, turned out largely last week. In the tin-plate 
district the make last week was large, and shipments were better ; 
makers still talk of limitation, and prices have been advanced 3d. 
per box. Stocks are 172,000 boxes. Large quantity of tonnage 
now in to clear for Russia and other quarters. At Pontnewydd, 
Newport, Mon., the Avondale Company will forthwith make sub- 
stantial additions to their works. ‘Two new mills are projected. 

The tin-plate work at Llanelly continues in some respects un- 
satisfactory, and there are rumours this week that stoppages are 
likely. On the other hand, some of the owners have faith in the 
future. At the South Wales Works, now the largest in the 
district, it is intended, I hear, to put down two new engines—a 
reversing engine and a 30in. bar mill—to make the works 
capable of an output of 2000 tons per week, an electric plant for 
the charging machine, and three 40-ton furnaces. The leading 








topic in this district is the harbour question between the Har- 
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bour Commissioners and the Mynydd Company, now in 
arbitration, and some of the manufacturers are hopeful of a 
settlement in a few days. This will be followed by the long- 
delayed opening. I have not heard of any distinct progress with 
the anthracite syndicate. The trade is improving. 

In the Swansea Valley business generally is brisk, though the 
regrettable feature of a breakage caused some stoppage at several 
of the mil’s at the Worcester Works. Spelter works are very 
active. Briton Ferry smelting furnaces, tin-plate mills, and hema- 
t te industry are all active. 

Light railways promise to be in evidence this year. A light 
railway is to be constructed between Morristown and Pontardawe, 
a distance of about tive miles, the working to be done by the South 
Wales Electric Distribution Company. 

Tho Bridgend and Aberkentig Light Railway is postponed. 
Several petitions have been deposited against the Taff Vale Railway 
Bill, which I noticed in this column lately. One is prepared by 
the Cardiff Railway Company. The Port Talbot Railway and 
Docks Bill is to pass unopposed. 

The Cardiff electric tramways have come into collision with the 
Great Western in respect of the cost of the removal of the telegraph 
wires necessitated by the Splott route. ‘There is alsoa complaint 
by the company that the track has been laid over the bridge with- 
out any previous notice having been given. 

Swansea is proposing the erection of a dust destructor, and 
acquisition of lands, at a cost of £10,500. 

In railwaymen’s circles the proposed amalgamation of the society 
with engizemen and firemen is a topic of discussion. Jt is under- 
stood that a scheme of federation is being drawn out. 

The Penrykiber Company’s dividend is announced to be 6 per 
cent. 

The evidence of the chairman of the Powell Dutfryn Company 
before the Royal Commission on Cval Supplies, given this week, 
was to the effect that little was tobe expected in the way of reduced 
rates in the district. He also touched upon a subject that is 
widely discussed in colliery districts, the enlargement of colliery 
wagons. In this matter America has taken a decided advance, 
the size of the wagon eclipsing even that of the Welsh coke truck. 
Mr. Shaw’s opinion was that the size of cual wagons ought to be 
increased, but the change should be gradually made. He also 
recommended heavier locomotives, better siding accommodation, 
and an improvement for shipping at the deck. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THE prospects of the pig iron trade have been a little more 
encouraging in Silesia, demand remaining tolerably lively. Malle- 
able iron, too, was rather briskly called for; on the 5th instant 
prices for malleable iron have been raised M. 5 p.t. by the 
convention, and orders for the second quarter are being placed 
now, but there is still little animation felt. Export quotations 
have been stiffening lately. Girders are in satisfactory request ; 
plates, too, have been moderately well inquired for, principally 
on foreign account, and the sheet mills are well engaged. 

The position generally improves on the Rhenish-Westphalian 
iron market, though there has not been any material change for 
the better, but the tone all round has gained in firmness, and the 
number of orders has slightly increased upon the week. Quota- 
tions for crude and for finished iron are still far from satisfactory, 
but they have been, in a number of instances, just a trifle more 
paying than before ; inland prices, in particular, have been slightly 
moving upwards. Scrap iron is brisk of sale, and so are billets 
and blooms. Hoops are quiet, and in the plate trade there is much 
room for improvement. 

From Silesia, the Ruhr district, and from the Saar and Lorraine, 
reductions in wages are being reported in the iron industry. An 
able workman, who, two or three years ago, received M. 5 to M. 7 
per day, considers himself lucky 1f he can get M. 3 to M. 5 per 
day now. According to a private report from Essen, all the wheel- 
rights of the Krupp establishment have stopped working, deeming 
themselves injured by a new settlement about their wages. 

Consumption has been decreasing in the German coal trade, 
especially dry sorts are in very limited request. The active 
demand in coke has in some measure made up for the falling cff 
in the demand for steam coal. A rising tendency is reported in 
briquettes. German foreign trade in coal during February of 
present year was very lively, export being about ten million q. 
higher than import, the latter amounting on 9,560,273 q., against 
8,901,860 y. in January. Export in coal rose from 14,016,054 q. 
on 19,315,416 4., which is equal to a rise of 38 per cent. Export 
in coke was 2,082,782 q., against 1,547,398 q. last year. The rise 
jn exports of pit coal was specially marked in the trade with 
Austria-Hungary, the Low Countries, and France, export in coal 
to the last-named country being 145 per cent. higher than in 
February last year. 

Only pig iron has been a trifle less dull this week on the Austro- 
Hungarian iron market; but all other sorts of iron continue 
depressed as before. 

Also in coal and coke a poor trade is done; in February 
deliveries at all the coal pits have been considerably behind those 
of February of present year. 

On the Belgian iron market a little more reserve was shown this 
week than last, more especially where inland purchases were 
concerned. Foreign demand is particularly strong in foundry pig 
for America. 

In coal the tendency remains firm in Belgium, but only a limited 
business is done. On April Ist a reduction in price of M. 2 p.t. is 
expected to take place. 

A fairly good trade was done on the French iron market, and 
prospects are considered somewhat brighter than before. At the 
end of last month the girder convention has been formed, and a 
rise in quotations is said to have been contemplated by that con- 
vention, so now it is considered very probable that the other con- 
ventions will likewise raise their prices, and that the tone of the 
market will thereby gain firmness. 

Coal for household and industrial purposes is well inquired for, 
and the tendency of the ccal market is stiff, the railway companies 
beginning to refill their stores. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New YorRK, March 6th. 

THE feature of the past few days has been the demand for rail 
and track supplies in the western markets. All of the western 
railroad companies are inquiring for material, and some of these 
demands are of a most urgent character. Since Jast autumn rail- 
road companies have determined upon policies of expansion and 
improvement which were not contemplated, and these require- 
ments are now appearing on the market. There is not a great 
railway system throughout the West and North-west but what 
wants more rails, cars, engines, and small equipment than was 
thought of last October or November. In a few instances negotia- 
tions have been transferred from home mills to European wills, 
and the anticipation here is that the same advance that has been 
made in pig iron from abroad will be made in steel rails. At 
Chicago a heavy business has been done in plate and structural 
material for requirements in the north-west. Animportant source 
of demand will be the providing of material for office buildings. 
The third heavy source of demand this season wil! be for pipe to 
provide material for a number of pipe lines, the aggregate needs 
of which, if written in figures, might be regarded as incredible. 
A great activity in pipe-line building has set in within a few 
— and werk on some of these lines will begin within thirty 
ays. 








Throughout the West a multitude of new enterprises is springing 
up whose pressing needs ara now only being made known. The 
action of the ore producers in advancing prices will be reflected 
upon independent pig iron makers. Mesaba Bessemer has been 
advanced 75 cents per ton over last year; non-Bessemer ores, 
35 cents per ton. Foundry iron has slightly moved up, Basic 
pig has been very active. Contracts for the week close on to 
100,000 tons. There is a general movement to secure all kinds of 
raw material, including steel billets. _To-day’s quotation for 
Beszemer billets are 30-50 dols. at mill, and open hearth 31 dols, 
German iron has been sold in Chicago at 22 d: ls. to 23 dols., duty 
paid ; malleable Bessemer, 23-50 dols. 

‘Lhe events of the past few days have been somewhat of a sur- 
prise, not only because of the unexpected magnitude of the orders 
placed, but also because of the high prices so readily conceded by 
certain large consuming interests which have been vainly anticipat- 
ing concessions. ‘The market is altogether in favour of the 
producers. Buyers find that it is necessary to make haste. 

Our dependence on foreign sources is likely toincrease. Negotia- 
tions are pending for German rails which will cost 34 dols. 
delivered here, and 40 dols. when delivered on the ground. A 
few large orders will probably be placed, as railroad builders have 
just discovered that home mills will be unable to accommodate 
them. 

The United States Steel Corporation is urgently putting forth 
efforts to extend its control over one or two large independent 
plants, and two or three small but very important plants. The 
mail roads are still hampered ; the expected relief from congestion 
has not been realised. Enormous quantities of heavy merchandise 
and freight are still awaiting motive power. There 1s no assurance 
of relief extended. In fact, it is impossible to understand how the 
accumulation of business now in sight can be handled. The glass 
trade is active at the present time. A project is being considered 
looking to the restriction of producing capacity during March and 
April. This decision will be taken if 95 per cent. of the producing 
capacity of the country agrees. This action will bs followed by an 
advance in prices. In iron and steel bars the week’s business 
shows a marked improvement in tonnage placed at mills, In the 
line of machinery tools and shop equipment, the inquiries during 
the past few days denote an early revival of spring demand. In 
fuel there is not much change. Severe weather has interfered 
with shipments. Repo-ts from the Alabama region are still 
favourable. Rumours of projected iron and steel enterprises in 
the Far West are rife, but projects of this kind encounter many 
obstacles. There is great need for steel mills, but the difficulty of 
obtaining supplies of the right character, including fuel, act as a 
deterrent, and it will probably be a long time before the Far West 
will boast of local mills. General trade conditions are very gratify- 
ing. Jobbers and wholesalers in all mercantile linesare endeavour- 
ing to accumulate goods, but factories and mills are barely able to 
take care of current demand. The money markets are easy, and 
banks appear to be well supplied with funds. 

New York, March 11th. 


QvIrTE an active demand sprung up during the past few days for 
crude and finished material. Many of the buyers of pig iron 
bought for June delivery. The most interest is at present felt in 
steel rails. Contracts placed during the past week so far as 
reported foot up something over 50,000 tons. Quite a number of 
orders are now hanging fire for girder rails for early delivery, and 
many more orders are now looked for, as the builders of electric 
lines have all their preparations made. The lowest quotations for 
steel rails abroad make them cost 34 dols. delivered, and it is found 
that orders are not sought for with the same alacrity as a month 
ago. Quotations for American rails, standard sections, continue at 
28 dols., while girder rails range from 32 dols, to 34 dols. at mill. 
A feeling of uneasiness prevails in many quarters owing to the 
oversold conditions of mills, and the promoters of new enterprises 
are alarmed at the signs of difficulty in obtaining acceptance of 
orders. The United States Steel Corporation will add a capacity 
this year of 3,000,000 tons. The Lackawanna Company, 
1,200,000 tons ; other companies about 1,000,000 tons, making a 
total increase in capacity like something over 5,000,000 tons, 

There isan urgent demand for rolling stock and locomotives. 
Among the orders placed within a few days, one by the Louisville 
and Nashville Railroad Company for seventy-five passenger loco- 
motives, the contract of which is 1,125,000dols. Thesame company 
are ordering rolling stock, the outlay for which wil! be close on to 
1,000,000 dols. 

There is quite a stir in the copper market. The United Metal 
Selling Company has advanced prices to 14 cents for electrolitic, 
Consumption is running ahead of production, and the copper 
people say that they will soon be getting more money for their 
product. Several new railway enterprises are projected, backed by 
strong capital, and work will be begun on them as soon as materi] 
can be had. There is more material needed apparently than the 
mills can easily turn out. In the meantime there is an expansion 
of capacity going on. Preparations are being made vigorously to 
prosecute a number of local enterprises in the way of tunnel 
building, bridge construction, warehouse construction, which will 
call for a vast amount of material ; none of the contracts have yet 
been placed or even considered, Reports from the Lake Superior 
ore region indicate great activity. The United States Steel Cor- 
poration will hold a meeting in a few days, at wh'‘ch its 57,000 
stockholders will authorise improvements involving the outlay of 
36,000,000 dols. in expansions and improvements of various kinds, 
and there is nothing on the surface to indicate any slowing down 
of demand, but on the contrary everything points to more business 
than can be comfortably taken care of. ‘he only sign of over- 
production is in the window glass industry, and a suspension of 
work now appears to be practically agreed upon. ‘lhe opening of 
a number of new coal mines is contributing materially to supplying 
manufacturing customers in all sections, Prices are down to the 
oid level, but coke keeps high and scarce. A great deal of mine 
opening is now under way, 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

In connection with the electric lighting station for the City 
Council of Sydney, tenders were invited locally for the steel 
structural work for the power house, with the following results :— 
R. L. Serutton and Co., £10,499; Pope, Maher and Co., £11,599 ; 
Clyde Engineering Company, £11,749; Mountney and Co., 
Limited, £12,700; Gordon, Marr and Co., £13,460; American 
Bridge Company, £14,000; R. Tullock, £14,146. The first-named 
tender has been accepted. Fresh tenders were also invited in 
England by the Council’s consulting engineers, Messrs. Preece and 
Cardew, for high and low-pressure cables, cast iron pipes, and 
troughing. Out of nine tenders received, that of W. T. Henley’s 
Telegraph Works Company has been accepted at the following 
prices :—Cables, £28,302 10s. 4d.; cast iron pipes, £5635 18s, 4d. ; 
wooden troughing, £5136 1s. 10d.; total, £39,074 10s. 6d. 

As a result of the drought and the carriage of low-earning 
traffic, the result of the working of the New South Wales railways 
for the quarter ending December 31st last has not been favourable 
from a financial point of view. Compared with the corresponding 
quarter of the previous year, the following decreases are shown :— 
Wool, £64,294; grain, £32,794; general merchandise, £21,236 ; 
hay, straw, and chaff, £9822; live stock, £6740; minerals—other 
than coal and coke—£4882 ; total decreases, £139,768. Coal and 
coke show an increase of £3060, and general miscellaneous, £3012. 

From a return laid upon the table of the House at the close of 
the session, it appears that the difference between the amount 
received for the carriage of fodder on the New South Wales rail- 
ways and the price at the usual rates, was £60,480 for the six 
months ending August last. 

Owing to the loss in working some of the isolated railway lines 





in Queensland, it bas been decided to close some of them altogether 
Already the line between Bowen and Cooktown has been closed, 
and unless some of the others prove more remunerative, they will 
follow suit. 

Day labour on Government works in New South Wales has at 
last been forced on the mind of the Minister of Works as being 
more expensive than contract, and works are now being executed 
on the butty gang system. The public outcry at the great waste 
of money in following out the Minister's hobby has at last com. 
pelled the Government to drop it. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market steadier, and prices are firmer. House coal 
is in fair demand, both for shipment and inland. The quantity of 
coal shipped for week ending 14th was 75,037 tons, Foreign 
57,124 tons; coastwise, 17,913 tons. Imports for week ending 
17th:—Iron ore, 4460 tons; steel bars, billets, &c., 4424 tons: 
scrap, 1080 tons ; pitwood, 8124 loads. : 

Coal: Best steam, 11s, 9d. to 12s.; seconds, 11s. 3d.; house coal 
best, 15s.; dock screenings, 7s. 6d.; colliery small, 7s. to 7s. 3d. 
Pig iron: Scotch warrants, 57s.; hematite warrants, 61s. 3d, 
f.o.b. Cumberland prompt ; Middlesbrough No. 8, 52s. 3d. Iron 
ore: Rubio, 14s, 9d. tol5s.; Tafna, 15s.6d. Steel : —Rails, heavy 
sections, £5 5s. to £5 10s.; light ditto, £6 10s. to £6 1z:. 6d/, 
f.o.b.; Bessemer steel tin-plate bars, £4 12s. 6d.; Siemens steel 
tin-plate bars, £4 15s., all delivered in the district, cash. Tin. 
plates: Bessemer steel, coke, 12s, 6d. to 12s. 9d.; Siemens, coke 
tinish, 12s, 9d, to 13s. Pitwood, 17s, 9d. to 18s. ex ship. London 
Exchange telegrams—Copper, £65 10s. to £65 15s.; Straits tin, 
£136 2s, 6d. to £136 7s. 6d. Freights firm, 








GREAT EASTERN RAILWAY.—EDUCATION OF 
APPRENTICES. 

Tue directors of the Great Eastern Railway Company, 
desiring to give increased facilities to their employés for 
the pursuit of technical study, have agreed, subject to the 
following conditions, to grant to employé students leave 
of absence with full pay for one or more winter sessions 
of about six months each. The conditions are ag 
follows :— 


(1) An employé-student shall not be less than eighteen nor more 
than twenty years of age on July Ist of the year in which the session 
for which leave of absence is granted commences, 

(2) He shall have been at least three years in the service of the 
Great Eastern Railway Company, regular in attendance and 
industrious at work, ard shall have given satisfactory evidence of 
his practical ability. 

(3) He shall have attended the classes at the company’s mechanics’ 
institute during at least two sessions, and shall be able to produce 
certificates from the committee of the institute that he has attended 
such classes regularly and worked in a satisfactory manner. 

(4) He shall be required to pass a local examination, which will 
«embrace the following subjects, or produce certificates from the 
Board of Education—or in the case of railway carriage building, 
the City and Guilds of London Institute—in the subjects and 
stages named, such certificates to have been obtained in the current 
or during the preceding year. 

The local examination will be held in the month of May. Applica- 
tions to sit thereat must be made to the head of the department 
not later than April 25th. (a) Machine construction and drawing, 
advanced stage ; or railway carriage building, honours stage ; or 
building construction, advanced stage. (4) Practical plane and 
solid geometry, elementary stage. (c) Mathematics, second stage, 
(¢) Steam, advanced stage. (¢) Applied mechanics, advanced 
stage. (f) Theoretical mechanics—solids and fluids—elementary 
stage. (y) Magnetism and electricity, elementary stage. 

An employé-student who complies with these conditions must 
make application not later than August Ist of any year, and must 
submit for approval to the head of his department a scheme of the 
course of study he proposes to pursue. He will also be required to 
give satisfactory evidence by a monthly report, or by such other 
proof as may be required, that he is industriously working to the 
approved scheme. In addition to the course of theoretical study, 
the employé-student will be required to devote a portion of bis 
time to visiting manufactories, works in progress, &c., for which 
visits facilities will as far as possible be obtained. It is estimated 
that not less than one such visit can be made each month. A report 
of the visit must be submitted to the head of the department during 
the following week. 

The leave of absence with pay will be cancelled in the case of any 
employé-student who fails to fulfil the necessary conditions or whose 
conduct is in other respects unsatisfactory. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


oe 


HE Corporation of Leith have placed with Messrs, Crompton 
and Co., Limited, an order for two 350-kilowatt multipolar 
dynamos to be coupled to Howden triple-expansion engines. 

THE secretary of the Institution of Engineers of the River Plate, 
Buenos Ayres, asks us to state that the Institution will be glad to 
receive manufacturers’ catalogues for its library. The catalogues 
are to be classified and filed. 

Mr, THos. Wricut, A.M.I.C.E., has severed his connection 
with Messrs. Siemens Bros, and Co., Limited, Woolwich, to take 
up the position of works manager with The Premier Gas Engine 
Company, Limited, Sandiacre, 

Messrs, CHARLES CAMMELL AND Co., Limited, Cyclops Works, 
Sheffield, intimate that they have recently acquired the business 
of the Muiliner-Wigley Company, Limited ; Mr. H. H, Mulliner is 
to join the board. It is proposed to make considerable extensions 
of the works at Coventry. 

Messrs. JOSEPH WRIGHT AND Co., Tipton, have received an 
order from the Wath Main Colliery Company Limited, near Rother- 
ham, for a multiplex heater detartariser, to heat and soften about 
18,000 gallons of water per hour. This apparatus will be 35ft. high 
by 8ft. diameter, and will weigh about 40 tons. We believe that 
this will be the largest apparatus of the kind ever made. 

ARRANGEMENTS have been entered into for the transfer of the 
business of Askham Bros. and Wilson, Limited, to Edgar Allen 
and Co,, Limited, of the Imperial Steel Works, ‘linsley, Sheftield, 
as from January Ist last. ‘I'he company has acquired 17 acres of 
land adjoining the works at Tinsley upon which to erect addi- 
tional works, and these will now be extended for the accommoda- 
tion and development of Messrs, Askham’s business, 

Mgssrs. ©. A. Parsons AND Co., of Heaton Wozks, 
Newcastle-on-Tyne, have just received an order from Sir B. 
Samuelson and Co., Limited, of Middlesbrough, for a large steam 
turbo blowing engine. Messrs. Samuelson and Co. will thus be the 
first firm in the Cleveland district to adopt this new type of blow- 
ing engine. The new plant will consist of a steam turbine driving 
an air turbine, and will run at a speed of about 3000 revolutions 
per minute, It will be capable of maintaining a normal air pres- 
sure of 121b. per square inch when blowing 16,000 cubic feet of air 
per minute, and will be provided with a steam by-pass valve to 
enable the blast pressure to be increased to 151b, when required. 
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When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 
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5025. Fas TENINGS for Lecainas, H. O. Tahourdin, 
: London. 

5036, GLOVES, 
: MANUFACTURE Of 


C. A. H. Baily, London. 


Driving Brits, A, Ebell, 


£087. 

wie WataHNa Apparatus, A. Smith and C. Southall, 
.— for TRANSMITT!NG Power, W. Starley, 
Bg for MULTITUBULAR Boi.ers, M. Leiser, 
10 WnaPrER for Hotvixe Cigarettes, L. Bird, 


London. 
ie parrern Bock, L. A. Walters, London. 


1043. PeNNY-IN-SLOT LocktxG Devicr, C. W. Cutter, 


London. 

£044. UriLisaT.on 0: 
London. 

045. Pots for Maxine Beveracss, 8. A. Cox, 

ndon. 

m... Ri gcTRIo Lamps, C. Oliver, London. 

4047, TRawsMITTING Power, A. H. Edwards ard C. H 
Watson, London. : 

5048. PREPARING OVERLAYS for Printine, A. Wiesner, 
London. 

ee neacrass Lamps, Crompton and Co. Limited, 

“A. J. Hodgson, J. W. Ewart, and C. F. Tubbs, 
London. 

5050. ‘CoNTROLLING TRAFFIC over LevgL Crosstnas, W. 
R. Sykes, jun., Swanley, Kent. 

4051. Ivcaspescent LAMP Reriector, E. J. N. Hill, 
London. 

5052. Sappies. J. G. Wright, London. 

5053. SavreTY Device for MininG Cacgs, FE. H. Hope, 
London. 

5054, Lecarnes, G. E. Scott, London. 

5055. Curbs and Gutrers for Roaps, H. Woodruff, 
Londor. 

5056. SECURING W. H. Cook, Leigh-on-Sea, 
Essex. ve oa 

50857. y anp Suears, W. Kimberley and D. Kimberley 

and Sons Tool Manufacturing Company, Limited, 
London. ie : 

5058. Stone Sawino Frames, 8. Keighley, A. Armitage 
and J. Horner, London. 

5059 Tins for CANNED Provisions, R. B. Jentzsch, 
London. : 

1060. Licutisa Gas Burners, J. Y. Johnson.—(F. 
Siemens, Germany. 

5061. Water Gavuogs for Borters, O. Oswald, London. 

5062. OpeninG Davice for Enve.opgs, W. H. Pelling 
London. 

5063. Devgcrors of Eectric Wavgs, J. A. Fleming, 
London. 

5064. Apparatus for StrrRING Matt, C, F. 
London. 

5065. Sincte Suext Fotpers, W. A. Cooke, jun., 
London. 

5066. FACILITATING TRANSFER Of Goons, T. T. Vernon, 


f Laprpary's Watts, F. G. Aplin, 


Nots, 


Henry, 


Liverpool. 

5067. Resttignt Tires for Venicies, H. Sandwith, 
London. 

5068. InontING MacuiIne Guarp, R. Catt and R. Rose, 
London. 

5069. Srop Motions for Printinc Presses, H. H. 
Lake.—({Beonomie Machine Company, United States.) 


6070. Macning for TRIMMING Ort Caxgs, A. W. French, 
London. 

5071. Furnace GRATES, 
Maschinenfabrik vorm. 
Germany.) 

5072. Sinxine Saarts, P. E. Grotenrathand H. Hillen- 
blink, London. 

5078. ELectro 
London. 

5074. ADMINISTERING AN #>THETICS, A. G. V. Harcourt, 
London. 

6075. Paintino on Vetvet, A. L. Tolmer and A. A. 
Rochereau, London. 

1076. UntoapiInc Apparatus for Saips, G. Leue 
London. 

5077. Boot-cLEANING Macuine, R. C. Fowler. W. 
Meadows, W. A. Clark, and C. W. W. Whitham, Man- 
chester, 

5078 Cycies, W. F. Smith and A, Julian, London. 

5079. Dreparxe, R. Hitchcock, London. 

6080. Mantie for INcaNDEsceNnT Liantine, R. d'Heu- 
reuse, London. 

5081 GaLvanic Batrertigs, A. J. Jacobson, London. 

~~ onli for Cuanotnc Boxsins, J. Gabler, 
zondon. 

5083. Freg-waeet Mecnanism. A J. Bou't.—(La Société 
Carrot and Mondon, France ) 

5084. Macnines for ATTACHING Hees, A. Bates and 
the British United Shoe Machinery Company, 
Limited, London. 

5085. Apparatus for Treatinc Guass, G. de Valériola, 
London. 

5086. PHonocrapH Ciock, T, K. Melkonian, London. 

5087. Decorative Faprics, A. and C, Lippmann, 
London. 

5088. Propucinc Gas Mrxturg, H. H. Lake.—(Selas 
Gesellschaft m. b. H., Germany.) 


H. H. 
Rich. Hartmann 


Lake. —(Siichsische 
Act.-Ger 


Dynamic Macuinges, H. Chitty, 
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5089, KettLes, C. George, London. 

5090. Non-conpvcTING CovERINGs for Borers, 8. H. H. 
Barratt and the United Asbestos Company, Limited, 
London. 

5091. DasnemnENS Tarogts, J. Chadwick, Bletchley, 

ucks, 

5092, Merger InpicaTiInc Devices, The Electric and 
Ordnance Accessories Company, Limited, and L. J. 
Aron, Birmingham. 

5093. TemporARY Brxpgrs for Books of BruLBEaps, 
C. Robinson and Co., Limited, and T. Atley, 

ndon. 

= os ick for Ho-pine Hose Pipxs, F. H. Corlyon, 

ull, 


5095. Umpretias, C. McDonald, Manchester. 

5096. Winpow Sash Fasteners, J. W. Hampson, 
Manchester. 

5097. Etgcrric TRACTION Equipment, M., F. 8., and T. 
Clayton, Bradford. 

5098. Evecraic Traction Equipment, M., F.S., and T. 

_ Clayton, Bradford, 

5099. Joaotine ANGLE Bars, J. Carmichael and R. 

F Craggs and Sons, Limited, Stockton-on-Tees. 

5109. Murxs, J. Hetherington and Sons, Limited, and 

é G. E. Ross, Manchester. 

5101. Carriack Door Latcues, The Wolseley Tool 
and Motor Car Company, Limited, and H. Austin, 

; Wolverhampton, 

5102. DistRIBUTING ARTIFICIAL 
Glasgow. 

5103, RETAINING 

, Glasgow. 

5104, Toy, A. E. Mitton, Birmingham. 

5105. PowRR-PROPELLED Venicie, F. W. Lanchester, 


MANvRE, J. Marshall, 


Suirt Corrs in Position, W. Brown, 


. Birmingham. 

5106. Screw Propgeiiers, F. W. Lanchester, Bir- 
se gam. 

5107, 


pon ToBacco PipEs, J. A, Hands, Birmingham. 
5 o- Locktxa Nuts, R Jones and D. D. Esson, 
4 ondon. 
= Ratinos, D, B. Dobson, Glasgow. 
ae . ocean R. McPhun, Glasgow. 
; vices for 
Huddersfield, rey mere a 





5112. NapatHa Lamps, L. Denny and A. Porterfield, 
Glasgow. 

5113. POWER-IRANSMITTING 
Glasgow. 

5114. CLornine for 
London. 

5115. Mincer Waste TaassmitTeR, J. McD. Boyd, 
Galashiels. 

5116. Stgsm Vatvaes, W. Dutton, Congleton, Cheshire. 

5117. Raine and Lowgsine SToois, H. W. Sparrow, 
Wisbech. 

5118. Deawixa and Twisting Yarns, 8S 
Hudd rsfield. 

5119. Staippinec Dye from Rags, J., A., ard W. H. 
Crowther, Huddersfield. 

5120. ResicientT WaHeEkis for 
Manchester. 

5121. Tramway Pornts, A. G. Brown and L, W. Crosta, 
West Bridgford. Notts. 

5122. Canrripog Cases, J, Marshall, T. Morris, and B. 
Turley, Wolverhampton, 

5128. New Game CALLED “ Myre,” C. J. Franklyn, 
Cheltenham. 

5124. Sasa Firrines, J. Rankin, Galashiels. 

6125. Etecrric Stop Motions, J Nelson, Manchester. 

5126. Spgep Gear, C.J. D ,O. R., and H. F. Oppermann, 
London. 

5127. S&Lr-acTINa 
Manchester. 

5128. Lawn Sweeper, A. Pratt, Salisbury. 

5129. Axces, E. Phillips, Glasgow. 

5130. Brakes, A. A. McDonald, Glasgow. 

5131. Door Fastener, H. H. Dixon, Handsw.rth 
Staffs. 

5182. Iron, A. H. Gittings, Roseville, near Bilston. 

5183. Maps, W. P. Jones, Liandyssul, Carmarthen- 
shire. 

5134. Scrkw Prope.vers, P. M. Staunton, Sutton, Co. 
Dublin. 

5135, CausHino Macaing Apparatous, W. Entwistle, 
London. 

5186. Guarp for WHexis, J. Tootell and G. F. Wilde, 
London. 

5187. Po.isnine CagaM, W. 8S. Galloway, London. 

5188. Nut-Locks, M. Bartley, London. 

5139. Invecrors, R. D. Metcalfe, London. 

Driving Betts and Carns, C. G. Garrard, 
London. 

5141. Fire-screens, R. H. Best. London. 

5142. Sapprxs, E. and A. Partridge, London. 


Devices, G. L. Baker, 


RacenorsE3, T. FI’. Forrester, 


Sykes, 


VEHIcLEs, I. Gare, 


Spinnina Mures, A. Lejeune, 


5143. HyprocarsBon Sirety Lamps, W. Parker, 
London. 
5144. Borsins for Cutting Targap, A. Meldrum, 
Dundee. 


5145. Ovens, W. H. Owen, London. 
5146. Dyzinc Macuings, E. de Pass —(The 
Dyeing Machine Company, United States.) 
5147. Covers of Pygumatic Tirgs, R. E. B. Crompton, 
London. 

5148. Wuistiges, G. W. Langley, London. 

5149. Fastentne Doors, G. W. Langley, London. 

5150. Contact BREAKERS, S. F. Edge and R. W. Sanders, 
London. 

5151. Courtine for the Limpgr of Guns, O. Stoeklé, 
London. 

5152. Cuimngy Tops, J. van Oosterwijck, London. 

5153. Sranps for Borrtes and Giasses, A. Dinter, 
London. 

5154. VaLvg, H. Blanks, London. 

5155. WaTerina Cans, A. H. and H. W. Bradbury, 
Birmingham. 

5156. Rapip WATER-HEATING Apparatus, F. E. Gill, 
London. 

5157. Tarust Bearrneos, L. 8. Carr, London. 

5158. Sprinc-pRaAkE Winpow Buinp, C. M. Roby, 
London. 

5159. Pustic RecrgeaTionaL Apparatos, A. L. Baird, 
London. 

5160, Nox-siippine Putiey, C. Morris, Croydon. 

5161, Automatic Brake for Vanicies, H. L. Brooke, 
London. 

5162. Horse Cottar, G. H. Tattersfield, London. 

5163. CLostna PunctorRED AIR TusBEs, L. Peter, 
London. 

5164. Firg-arm;, J. A. R. Elliott, London. 

5165. Rotary Enoing, O. Imray.—(J. Bradshaw, 
Victoria ) 

5166 BiLracuine Four, W. T. Mercier, London. 

5167. Looms, G. C. Hawkins, London. 

5168. Pgypants for Hanornc Lamps, E. J. Shaw, 
London. 

5169. Evcecrric Ragostats, E. A. Carolan —(The 
General Electric Company, United States.) 

5170. Ecrcrric Motor-controt Systems, E A. 

Carolan.—(The General Electric Company, United 
States. 

a Rorary Corrine Macuiygs, G. J. M. Leichnam, 
sondon. 

5172. Raitway Veutcies, J. M. Hansen, London. 

5178. Firg-proor FLoors and Roors, W. H. Aston, 
London. 

5174. Hose Courptinos, W. M. Treglown, London. 

5175. Cigar Hotper, E. von Arx, London. 

5176. Drivinc TextiLe Macaryery, S. Z, de Ferranti, 
London. 

5177. Srockrne and Sock Protsctor, C. Mensinga, 
London. 

5178. Sxe_r-HeaTING SoLtpERING Bott, J. C. Asten 
London. 

5179. Rattway Veuicies, J, M. Hansen, Lor.don, 

5180. Repratina Pistoxs, C. P. Clement, Kingston-on- 
Thames. 

5181. Topacco Piprs, H. Clark, London. 

5182. Apparatus for Hgatixe Trains, A, Spencer, 
London. 

5188. E_ecrric TeLEGRAPH TRANsMITrERS, M. Kotyra, 
London. 

5184. Sprinc Wuexgts for VeuicEs, A. 8. F. Robinson, 
London. 

5185. AUTOMATIC Baker, 
London. 

5186, Trumpets for GramopHongs, F. C. Cockman, 
London. 

5187. Carpine Escrings, W. P. Thompson.— (IV. Batten 
and W. Hayes, United States ) 

5188. Carvine Macutngs, D, Cottrell, Liverpool. 

5189. Hypoprrmic Syrinogs, V. Gretsch, Liverpool. 

5190. Gas Maters, A. Johnsonand W. Mansergh, Liver- 


Vacuum 


Bo.ttinc APppLiance, §S, 


pool. 
5191. Breaks for ELictric Currents, G. Mole, 
London. 
5192. RoLuer-cLeanina Devicr, G. Harrison.—(V. 
Maheu, United States.) 


5193. Cement, H. Gallinowsky and W. Maguire, 
London. 
5194. Apparatus for AppLyINGc LapgLs, W. Rose, 
London. 
5195. Apparatus for CutTinac Rags, J. Nuttall, 
London. 


5196. BorLers, Easton and Co., Limited, and J, Bjérr.- 
stad, London. 

5197. SoprraeaTERS, Easton and Co., Limited, and J. 
Rjornstad, London 

5198. Tirus, V. P. Smith, London. 

5199. Pesnorpers, J. M. Henry, London. 

5200. Gamr, C. G. Thompson. London. 

5201. MeraLiic BearinGs for SHarrs, J. Hcughton, 
London. 

5202. Toverss, H. Varley, London. 

5208. PHOTOGRAPHIC APPLIANCES, 
London. 

5204. Brakes, T. Vickers and E. Andrews, Notting- 
ham. 

5205. Breech Mecnantsm, Sir W. G. Armstrong, 
Whitworth and Co., Limited, and A. G. Hadcock, 
London. 

5206. StgAM Enotnes, J A. McMullen and Willans and 
Robinson, Limited, London, 

5207. DisPLaAvING ADVERTISEMENTS, W. Britain, jun, 
London. 

5208. Device for Securtna CLoTHINe, R. B. Witte, 
London. 

5209. Harr Cuppgrs, G, H. Coates, London. 

5210, Lamps, F. J. de B, Austin, Norbiton, Surrey, 


H. F. Purser, 





5211. Dyvgine Partiy Preparep Leatuer, C. Dreher, 
London. 

5212, Evastic Tings, J. Wett<r.—(H. Bremer, Germany ) 

6th March, 1908. 

5218. VartaB_e Daivine Ggars, J. Fagan, Dublin. 

5214. CircuLaR Sawina Macuinges, G. E. Starr, 
London. 

5215. IncaspgsceNT Gas Burners, J. W. Bray, Brad- 
ford 

5216 Compination Latcags, J. and J. B. Goodare, 
Weine- field 

5217. Linen Buttons, A. Mannand P. Stumpe, Barmen, 
Germany. 

5218. Hooks and Eyss for Cursets, W. Luft, Barmen, 
Germany. 

5219. Sarniy Pararrin Or Lamps, W. Budge, Laun- 
ceston. 

5220. Hautacg of VassEts, O. Reichenbach, Crawley, 
Sussex. 

5221. Mancractrre of Grarss. A. Bell, Northampton. 

5222. Nozzcx for Fire Hosr, H. Beckwith, Stockport. 

5223, Weavixa Savuitces, H,, J, H., aud J. Ingham, 
Bradford. 

5224. Verr.cat Saw Frames, J. Barr and R. Anderson, 
Johnstone Renfrewshire. 

5225. Loom3, J. W 8S. Lawton, Manchester. 

5226. Stopprks for Botrivs, J Richmond, Glasgow. 

5227. CONVENIENTLY CaRRYING Tickets, W. P. Hulmes, 
Manchester. 

5228. Boxes, G. T. Day and J. W. Thelland, St. Helier, 
Jersey. 

5229, AppaRaTus for C.ganiNno Bort.ss, H.E. Wright, 





Glasgow. 

5230. ManuractoRE of CoppgrR Soipuate, G. Gin, 
Glasgow. 

5231, Sprinc Me-H for MatrresseEs, G. and H. J, Lane, 
Birmiogham. 


6232. Portagie Swixas, E. G. Whitehead, Birraing- 


am, 

5233. Compingp CLock and Reaister, J. Newman and 
R. 8. Hindle, Hetton-le-hole. 

5284. MecnanisM for TRaNnsMITTING Motion, N. Goodier 
and T. Pollitt, Liverpool. 

5235. WasHsTaND and Alrina Rack, W. L. Bullows, 
Walsall. 

5236. Errectine a Rotation of SwIvE.iine, W. Evans, 
Manchester. 

5237. ConTROLLING EEctric Licutinc, E. Liddle, 
Stockton-on-Tees. 

5238. Couptinas for Trams, G. A. Cunningham and 
T. H. Kemp, Southampton. 

5239. Steeve Lovxs, J. I. Rees, Cardiff. 

5240. Demi-crrcLe Tose Conpuit System, R. H. W. 
Knight and L. Nagel, London. 

5241. Frere Economiser, W. Simmons and H. 8. 
Kingeiln, Northampton. 

5242. Opener for AERATED WaTER Borrt.iss, J. Oldham 
and F. Fallows, Manchester. 

5248. Tea Kutriezs, W. J. Barns, Bristol. 

5244 DistrreuTiInc Sewace over Fitter Bens, T. B. 
Ralston, Glasgow. 

5245. Stgam Boriers, J. McPherson, Glasgow. 

5246. Front Rim Brake for Cycigs, H. A. Lamplugh, 
Birmingham. 

5247, ExecrricaL Contact Screw, T. B. Reader, 
Hindhead, Surrey. 

5248. Devicefor Fastentne Cuppoarps, E. G. Harcourt, 
London. 

5249. MERCERISING Macutngs, J. Spenle, London. 

52£0. Fortprxc Caarrs, M. Strauss, London. 

5251. Sewace Fitters, J. Y. Stewart, London. 

5252. Furnaces of Steam Generators, 8S. Drummond 
and T. Abbott, Keighley. 

5253, Puonoorapas, F. W. Baynes, London, 

5254. Recorper for Fiuip Mergers, G. X. Wittmer, 
London. 

5255. ApvERTIsING Devices, A. L. Newell, London. 

5256. Arrsuip, L. J. Anderson, London. 

5257. Tareapinc Device for Curtains, A. Clough, 
London. 

5258. Hat Fastengrs, T. Barnes, London, 

5259. Water Rackr, L Serne, London 

5260. Propuction of PHotocrarus, H. A. Douglas, 

5261. gaa MANUFACTURINGSIccaTives, W. Traine, 

ndaon. 

5262. Pexnotper, E. E. Fischer, London. 

5263. HaxainG SasHeEs for Winpows, J. A. Macmeikan, 
London. 

5264 Pou.try F o'sks, J. Greer, London. 

5265, TaBLe for MAKING CHocoLaTEs, C. W. Rouffe, 
London. 

5266. Apparatus for MaktnG Cuoco.atss, C. W. Rouffe, 
London. 

5267. Cycie Sappues, C. W. Rouffe, London. 

5268. Woop Screw, J. Dukaczewski, London. 

5269. Propuction of Azo-pygstcrrs, H. E. Newton.— 
(The Farberfabriken vormals Friedrich Bayer and Co., 
Germany.) 

5270. ReeuLatinc the Motion of Motors for Lirts, 
G. Rosenbusch and Waygood and Otis, Limited, 
London. 

5271. Mountine Lamps for Motor Cars, Y. L. Hewson, 
London. 

5272. Arr Compression Sprixos, H. Egloff, London. 

5273. KEEPING FiRE-ENGINES in Reapingss, W. Busch, 
London. 

5274. Menstrvat Paps, F. Herbiet. London. 

5275, Means for OpEnING Envevopss, &c, F. P. Lea, 
London. 

5276. Hanp-Brakt Mecuanisy, S. Peck and A. C. Trill, 
Calborne, Wallington. 

5277. CHANGING PHOTOGRAPHIC PLatas, W. C. Grubb 
and A. Nixon, London. 

5278. Fotprnc Hoop for TeLepaones, W. Mirow and 
A. Hepke, London. 

5279. Matcu Boxss, F. A. Wattenberg, London. 

5280. Extraction of SaAccHARINE Juicks, L. Naudet, 


London. 
5281. Partourn Batt Game, E. G. Matthewson, 


mdon. 

5282. Corn-FrEED STRENGTH TesTINa Macurngs, G. R. 
Barr. London. 

5288. Envevopgs, F. H. Heald, London. 

5284. Macuinges for Castine Typr, F. E. Peacock, 
London. 

5285. Fasteners for Fancy Boxes, F. Wich.—(C. 2. 
Hamman, Germany.) 

5286. Pwgeumatic Systems of Motor Controt, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

5287, ConTROLLIN? Etectric Motors, E. A. Carolan. 
—(The General Electric Company, United States.) 

5288. Exvectric Crrcuit INSTRUMENT, E. A. Carolan.— 
(The General Electric Company, United States.) 

5289. Rotary Fans, E. A. Carolan.—(The 
Elictrie Company, United States ) 

5290. ELxctricaL Distripution, E. A. Carolan.—(The 
General Electric Company, United States ) 

5291. DyNamMc-sLecTRIc Macutngs, E. A. Carolan.— 
(The General Electric Company, United States.) 

5292. ELrctric Trsin ConTROL Syst¥ as, BE. A. Carolan. 
—(The General Electric Company, United States.) 

5293 Exxectric Switcn Coxtrot Systems, EB. A. 
Carslan.—(Thke General E'ectric Company, United 
Stats ) 

5294. Psgumatic Systems of Moror Contro. FE. A. 
Carolan.—(The General Elect.ic Company, United 
States.) 

5295. SypHons fur ARRATED Liquips, 8. H. Crocker, 
London. 

5296. CHANGE SpRED GEAR, A. Soames and W. Langdon- 
Davies, London. 

5297. Coin-rrEeD Apparatus, A. C. Argles, London. 

5298. Reauiators for FrED-wATER Suppiy, J. M. 
Williams, London. 

5299, RaFRIGERATING CaamBeERs, R. Imray, London. 

5800, Rat Jomts of Tramways, W. Howard-Smith, 
London. 

5801. Apparatus for Licntine Gasxs, E. A. P. Thiem, 
Birmingham. 

5802. Ferprno Borrzes, J. Dowell and Allen and Han- 
bury, Limited, London. 


General 





5308. Woor-workinc Macutnery, J. G. Meakes, 
London. 

5804. CompingeD Lecorne and Spat, W. G. Walker and 
W. Bryan, London. 

5805. Manvracturg of LeaTHER, P. 
London. 

5306. Corks for Bottigs, W. G. Aikinand J. T. Pullam, 
London. 

5807. Corrae Macurngs, B. J. B. Mills.—(S Sternau and 
Co., United States.) 

£308. AppaRaT.s for HeatixG Fiuips, J. P. Schrédcr, 
Lor.don. 

5309. Fittincs for U.k on Freptnc Borris, J. Dowell 
and Allen and Hanbury, Limited, London. 

5310. Cuarcina Re-weaTixG Furnaces, F. W. Dick, 
London. 

5311. Firmxes for Heatine Arparatos, C. H. Martini, 
London. 

5312. Means for Tyreixc Wuerws, Long Acre Motor 
CarCompany Limited, C. M. Browne, and A. M. Arter, 
London. 

5313. Fesptno Bottvss, J. Dowell and Allen ard Han- 
bury, Limited, London. 

5314. Frecp Macnets for ELecrric Morors, R. Lunde |, 
London. 

5815, ADJUSTABLE Seats, A. Mauchain, London. 

5316. CentRIFoGAL APPARATUS, H. Winter, London. 

5317. StpHon FLusaixe Cisterns. H. Kolster. London. 

5818. Carnriacge AXLE Bearinas, F. C. A. F. Thiirmer, 
London. 

5319. Ram-way Venicies, H. H. Lake.—(Standard 
Steel Car Company, United States ) 

5320. Oi, and Smatt Arr Burwers, J. C. Hudson, 
London. 


D. Zacharias, 


7th Mareh, 1903. 


5321. Nut Lock, C Lloyd and F, Hobbis, Widnes. 

5322. Rrptxc Bripies, J. T. Lowndes, Ashbourne, 
Derbyshire. 

5323. Drain Pipr, W. W. Williams, London. 

5324. WasHING ApparRaTos, P. Schirp, Barmen, Ger- 


many. 

5325. Motor Cars, P. E. Singer, I ondon. 

5326. Evecrric Switcugs, P. E. Singer, London. 

5327. GzaRING MEcHANISM, T. W. Flower, Stockton-on- 
Tees. 

5328. SoLusLe Inpico, B. Bury and B. W. Gerland, 
Manchester. 

5329. Wi~pow Butnps, J. Long, Liverpool. 

5830. Comptnc Macuines, J. W. Nasmith, Manchester. 

5331. Manuracture of Ciotu Fasric, J. W. Yates, 
Manchester. 

5332. Nezp_e Tareaper, W. Currier, Manchester. 

5333. Vatve Gear of Steam Enoinags, J. W. Melling, 
Manchester. 

5834. Siegve Links and Fasteners, W. W. Davies, 
Birmingham. 

5335. NecKTIE ApsusTeR and Scarrrix, M. Gerson, 
Sheffield. 

5336. Perampvtators, E. R. and A. 8. Hasnip and J. 
V. Coonan, Hull. 

5337. ConrroLiers for Etectric Motors. A. E. Gott, 
A., J. H., L. W., and E. Holmes, Newcastle-on- 


Tyne. 

5338. Spark Gap Coynections, P. L. Renouf, Erding- 
ton. 

5339. ManuFracTurRE of Papgr, O. Goy, Manchester. 

5340. Sanpinc Apparatus, C. Davenport, Neepsend, 
Sheffield. 

5841. Fastener or Houipina Device, A. Brierley, 
Halifax. 

5342. Speep Gear for Cycias and AvuToMosiLEs, The 
Enfield Cycle Company, Limited, and J. L. J. Gobiet, 
Birmingham. 

5343. Rartway Sionars, A. E. Caughey, Kingston-on- 
Thames. 

5344. Booksinpine Macurings, P. R. J. Willis.—(W. 2. 
Blauvelt, United States ) 

5845. GoLtF Batts, E. Gomly and R. J. Hall, Liver- 
pool. 

5846. Macnwetic Compass??, W. D. Whyte, Glasgow. 

5347. Hotprinc Wasu Guoves, &c., 1. D. Muddiman, 
Harrogate. 

5348. Spoon Rest, F. J. Rayner, Mumbles. 

5349. Dry Seats for Tramcars, D. A. D. Brown, 
Glasgow. 

5850. Froorixe Currer-orr, A. A. Exley, Brozeley, 
Shropshire. 

5351. InpicaTinc Depta of WaTzR in Tarxks, T. Cols, 
Manchester. 

5352. New Cuors, R. Stevenson, jun., Dungannon, Co. 
Tyrone. 

5353. Covers for Foot Pavements, R. A. Ray and W. 
G. Baxter, Great Grimsby. 

5354. Means for Prevesiinc the Skippino of Tiree, 
E. Morgan, Birmingham. 

5855. AppaRATvs for Distr) BUTING Liquips, E. R. Candy, 
London. 

5356. AppLtances for SceMARINE Boats, J. C. Richard- 
son, London. 

5857. Gotr Batts, A. B. MacLean, Glasgow. 

6358. RosE Boxes for Pumps, J. D. Suttor, Liver- 


pocl. 

5359, Borer Furnaces, W. Schultz and W. von 
Alvensleben, Manchester. 

5360. Steam Boriers, J. Haythorn, Glasgow. 

5361. PHotocrapaic Cameras, D. B. Seamon, Liver- 


ool. 

5ah2. Cuan Grate Sroxers for Borter Fornaces, 
Babcock and Wilcox, Limited, and R. A. McLaren, 
Glasgow. 

5363. SINGLE-DELIVERY MatcH Box, D. McInnes, 
Kelvinside, near Glasgow. 

5864. CrusHING Quartz, W. Fowler and J. D. Ewen, 
London. 

5365. Ksyitrep Caps or Hgap-covertnes, W. Booth, 
London. 

5366. Murr Lintnas, J. Lindley, London. 
5367. Propuction of Surraces for Printine from 
Atuminium, C. Harrap and J. Crawford, London. 
5368. Typg-sETTING MacHinges, A. J. Boult.—(H. C. 
Gammeter and H. C. Osborn, United States.) 

5369. FounpaTion ELements, A. A. Raymond and W. 
L. Ross, London. 

5370. CoLLaR or Stock Founpations, A. M. Weber, 
London. 

5371. Lupricatina Apparatus for Motor Cars, W. 
Kleinert, London. 

5372. Pweumatic TrRE PoncTURE PRKVENTER, G. H. 
Hill and A. E. Martin, London. 

5373. PorTaBLE Powgr Saws, M. Spuhr, P. Burkhardt, 
and T. Pfeiffer, London. 

5374. Conveyors for Hor Coxg, 8. 
London. 

5875. ALTERNATING-CURRENT TRANSFORMERS, S. Ner- 
berg, London. 

5376. GRAIN-DRILLING MACHINES, O. 

ndon. 

5377. Hanp Cameras, A. C. Jackson, London. 

5878. WatcuEs, N. Silberberg, London. 

5579. O1nTMENT, F. Faltynek, London 

53880. INTERNAL ComBusTION Enoings, A. G. 
London. 

5381. IntgRNAL ComBusTion Ewscings, A. G. New, 

mdon. 

5382. Decorticatine cr ScutcH.no Macarnes, P. W. 
Willard, London. 

5383. Winpows, G. Hayes, London. 

5884. MgCHANICAL Pranororts, T. R. Shillito.—(IV. B. 
Spaethe, Germany ) 

5385 Enatvg Governor, C. Andrews, London. 

5886. Roit Firm Hoipers, H. Fritzsche, London. 

5887. ADDING Macutngs, R. E. Weston, London. 

5388. Promotine the Compustion of Fort, W. R. 
Wood, London. 

5889. Batus, H. E. Cliff and E. F. Reynolds, London, 

5890. Firtines for Teats, G. Raines, London, 

5891. Pygumatic Tings, G. C. Marks.—(C. Jarrott and 
H. Duncan, France.) 

5892. Orr Lamps (AUTOMATIC EXTINGUISHER), 
A. Long, London. 

5893. Connection Boxes for Exrictric CaBtk &, 
Parry, F. W. Bidder, and &, J. Scown, London, 
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5894. Fastener for Exps of Boortacrs, A. Bulbick, 
London. 

5895. INTERCHANGEABLE Boot Hegis, C. Warth, 
London. 

5896. CoupLines for Rattway VEBRICLEs, M. Perlmutter 
and A. Diamantidi, London. 


9th March, 1903. 


5397. Cycie Sgat, F. H. Smith and T. Smith and Sons, 
Birmingham. 
5398. Drawina Compasses, A. Westwood, Birming- 


ham. 

5899. Motors for Vextcigs, H. Morrison and F. Platt, 
London. 

5400. Evectricat Icyition Apparatvs, J. J. Horne, 
Birmingham. 

5401. Reversine Gear of Macuines, R. Dempster, 
Manchester. 

5402. Outsrpg Sgats of Taamcars, G. F. Butterworth, 
Manchester. 

5403. Coat Boxes, T. Newey, Birmingham. 

5404. Junction Boxes for Cases, G. C. Hurrell, Bir- 
mingham. 

5405. Propetuine Suips, W. Riley, Douglas, Isle of 
Man. 

5406. Cover for Ssatz, D. J. G. Miller and T. Martin, 
Liverpool. 

5407. Free-wHex., T. W. Faley, Morpeth, Northum- 
berland. 

£408. Device for Supportine Fiowgrs, A. P. Bruce, 
Manchester. 

5499.  igaaaaaes Sierper, A. E. N. and S. N. Yeadon, 

eeds. 

5410. Finorr Protector for Scissors, G. H. Kitching, 
Stockton-on-Tees. 

5411. Props for Hotprne CrioTuss Lines, J. Green- 
wood, Keighley. 

5412. Ruspger Paps for Boots, D. A. Berry, North- 
ampton. 

5413. Two-spgesp Gear for Cyctze Huns, The Enfield 
Cycle Company, Limited, and J. L. J. Gobiet, Bir- 
mingham. 

5414. Cugantne Grary, B. Greenwood and W. Chew, 
Burnley. 

5415. Draw Pate for Frreriaces, G. Sheffield, 


mdon. 

5416. Baes for Gotr Ciuss, W. R. Thomlinson, 
ow. 

5417. Brusues for Wasainc Bortues, J. Watson, Bir- 
mingham. 

5118. Urtiisrsc Exuavust from Evorngs, J. White, 

Bristol. 
em Penciis, and Pannouprrs, A. A. Wade, 


8. 
5420. Comn-rrEED Mecuanism, W. R. Baker, Walling- 
ton, Surrey. 
5421. IvcanpgscENT WICKLEss O11 Lioart, A. I. Read, 


Truro. 
5422. Se_r-actine Brorrine Pap, W. Thomas, 
Cardiff. 
5423. Paorograpuic Fcasa Lieut, C. A. Copinger, H. 
W. Thomas, and F. McElroy, Manchester. 
5424. Piston Packine, W. H. Webb, W. G. Brettell, 
and A. J. Adamson, Liverpool. 
5425. GLASS-BEVELLING Macaines, G. Harrington, 
Bristol. 
5426. Lockxine Device, M. and I. Beshenkovsky, 
London. 
5427. Casie Lock, T. Bonner and W. H. Howe, Ban- 
bury, Oxon. 
5428. Dye for Maree Crock Casgs, T. Faucheux, 
London. 
5429. ConTROLLINe the Passacg of Gas, C. E. Hearson, 
London. 
5430. Lens Reriector for Tetxscorgs, G. Whittle, 
Liverpool. 
5431. Distictisc Apraratus, P. M. P. y Dupont, 
mdon. 
5432. Matcu Hotpgr and Sreixer, C. E. Challis, 
ondon. 
5433. Sticks for Umpreitias, 8. J. Pepperell, 
mdon. 
5434. Printixa Pressg3, R. E. Fischer, Barmen, Ger- 
many. 
5435. gag Grass, R. L. Frink and W. de H. Lee, 
naon. 
5436. HicH-spz—ep Or Pumps, J. W. McClure, 
mdon. 
5437. Wasuine Macutners, J. B. Rentzel, London. 
5438. Wrencaes, I. de Ford, London. 
5439. Osrarmsine Juice from Berrroor, C. Steffen, 
London. 
5440. Tootra Wurst Gear, W. Kneen, London. 
5441. Evecrric Licut, W. Ramsay, London. 
5442. Fornack Grate:, A. G. Andrew, Kingston-on- 
Thame?. 
5443. TrRansMittTine Loans, J. Rigg and T. and 0. J. 
Meacock, London. 
5444. Gas-REGULATING VaLvgs, F. Knoeferl, London. 
5445. Toya, A. M. R. Le Mesurier, London. 
5446. Srerriistne MILK, C. de Jong and J. K. van der 
Heide, London. 
5447. Secr-actinc Muxes, J. A. and R. 8. Pearson, 
London. 
5448. ELecTroLytic Zoxcine Process, I. Szirmay and 
L. von Kollerich, London. 
5449. OsciLLaTIne Fans, E. A. Carolan.—(7The General 
Electric Company, United States.) 
5450. LaTHE ATTACHMENTs, A. Carolan. — (Th¢ 
General Eleetric Company, United States.) 
5451. Receptactes for Corns, C. B. Pike, London. 
5452. Hotpgrs for Ecectric INCANDESCENT Lamps, J. 
R. Quain, London, 
5453. ApsusTaBLE Sora Espns, J. and A. T. Ayers, 
London. 
5454. Struts for Two-wneEeL Veuicies, H. Edeline, 


mdon. 
5455. Siens for ADVERTISING PurRpossgs, A. 8. Tanner, 
London 


5456. Mawnuractorinec Botroys from Harp Nots, H. 
Ehrlich, London 

5457. Suavise Appiiances, A. F. Spooner.—(J. L. 
Didier, France.) 

5458. Senpinec and Recetvine Evectric CurRENTs, W. 
Hepworth, Dovercourt, Essex. 

5459. Tetescopic TRAVELLING Basxets, A. Moritz, E. 
E. Evison, and P, J. Stutchbury, London. 

5460. Macutvgs for Cotrmsc Diamonps, I. Ferndndez, 
London. 

5461. ADJUSTABLE Bgarinos for SHarrs, C. L. Holm, 
London. 

= KINEMATOGRAPH Fivas, C. Spiith and E. Grabsch, 

ve 

5463. Lockep Wire Ropgs or Casies, W. B. Brown, 
Liverpool. 

5434. Vatves for PNeomatic Tings, L. Ainsworth, 

on. 
5465. Securtnc VaLves to Tires, L. Ainsworth, 


on. 
5466. Repuctne Va.vg, R. G. Bindley, London. 
5467. Psgumatic Tires, 8. Meason, London. 
5468. Topacco Pipgs, M. McCarry, London. 
5469. Heat Rapiator for Fire-cratss, G. W. Durling, 


London. 
5470. Device for Swegrrsc Lawns, B. W. Spilsbury, 
ondon. 
5471. Licutsinc Arrgsters, J. E. Cordovez, London. 
5472. — for Taamway Tracks, G. J. Gawley, 
mdon. 
5478. Motor Veuicues, A. Collet, London. 
5474. Rackcoursgs, The Gannett Development Syndi- 
cate, Limited.—(W. H. Gilman, United States.) 
5475. GUN-SIGHTING Ranor-rinpER, L. L. H. Osborn, 
H. O. Tarbolton, and J. Hayes, London. 
5476. ANgmMomETERS, A. J. Boult.—(H. A. Hunt, New 
South Wales.) 
5477. Trris, T. Clarkson, Londou. 
5478. VaL''E-cLosinc Device, J. H. Petersen and C. 
Thiclsen, London. 
5479. Buacksoarps, A. E. A. Opitz, London. 
5480. ELecrric Gasticuters, A. J. Boult.—(Electric 
Contact Company, United States.) 
5481. Loom Dopsixs, G. Schwabe, London, 





5482, Mecuanicat Stoxgrs, J. Kudliez, London. 

5483. Coat Conveyors, F. Baum, London. 

5484. Vices, The Emmert Manufacturing Company 
and E. H. Byer, London. 

5485. Apparatus for KiLttrsc AntMa.s, C. 
London. 

5486. Borr_e CLosursgs, G. C. Marks.—( The Crown Cork 
and Seal Company, United States ) 

5487. WickiE3s Ort Burners, W. J. Davy, Lendon. 

5488. Rusper Tire Biappers for Cycixs, J. Somer, 
London. 

5489. Bits, W. C. Johnson, London. 

5490. Securtne Rai Jornts, J. E. Tonkin, W. Ames, 
and W. E. H. Nicolle, London. 

5491. Hanp-naas, 8S. Ortweiler, London. 

5492. Measurina Ececraic Reststance:, 8. Evershed 
and Evershed and Vignoles, Limited, London. 

5493. Pomps, W. L. Wise.—(7he Sandusky Foundry and 
Machine Company, United States.) 

5494. ELectric Motors for RarLway Trains, J. 38. 
Raworth, London, 


Beale, 


5495. Spagep Inpicatinc MecHanisM, G. W. Partridge,’ 


London. 

5493. Propuction of ExpLostveE Mixturgs, J. H. 
Miess, London. 

5197. Loap cr 
London. 

5498. Burners for L'quip Fort Furnaces, LE. 
Smith, London. 

5499. BurNERs for L*quip Fort Furnaces, L. E. 
Smith, London. 

5500. Ostarnrnc Paotocrapuic Prints from 
tives, J. Hinne, London. 

5501. Gunnery, L. K. Seott, Farnborough, Hants, 


Tacktg Hooks, P. Jablonowsky, 


N&Ga- 
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5502. Breeritrnc Macarne for Fisiuixsa Ciota, M. 
Hilton, Manchester. 

5503. WIRELESS TELEGRAPHY, 
London. 

5504. Sorrace Gavags, E. J. Towndrow, Leytonstone, 
Essex. 

5505. Roap Swaerer and Dust CoLiEcTtor ComMBINED, 
D. L. Ball, Warwick. 

5506. Trartinc Cars for Cycigs, J. J. Plater, Bir- 
mingham. 

5507. Moror-cycie Sappiks, J. B. Brooks and J. Holt, 
Birmingham. 

5508. CoxvertTisLe Licut Veuicres, R. Kendrick, 
Birmingham. 

5509. ConsTRUCTION and ORNAMENTATION of BepsTgaD 
Ewps, J. E. Bennett and [. Chorlton, Manchester. 
5510. Down-pravuGcat Cuimnegy Tops, G. Smith and W. 

Greig, Glasgow. 

5511. Down-prRavuGHT Cuimygy Tops, G. Smith and W. 
Greig, Glasgow. 

5512. Trusses, J. Cane and A. F. C. Riddell, Glasgow. 

5513. Sarrt Curr Liy«s, A. Adair, Glasgow. 

5514. Coarcinc WATER in FLusHING Tanks, H. Grim- 
shaw, Manchester. 

5515. MantractuRE of INDIA-RUBBER, H. Grimshaw, 
Manchester. 

5516. Ram-way CarriacE Sgzats, F. H. C. Sonde:mann, 
Birmingham. 

5517. Sarety Devices for Locks, J. C. Cannon and A. 
W. Brightmore, Southampton. 

5518. VARIABLE SpeEp Gear, T. G. Wright, Bishopton, 
Bristol. 

5519. AuTomatic Frre Avarms, A. C. Brown, London. 

5520. DyNAMO-ELECTRIC MacHines and Motors, T. 
A. B. Carver and Textile Appliances, Limited, 
Glasgow. 

=o Hovpers, R. R. Thorn, Mauchline, Scot- 
land, 

5522. Out-poor Seats, HW. C. McMillan Glasgow. 

5523. STEERING Suips, H. A. Chapman, Stockton-on- 
Tees. 

5524. CARGO-CARRYING H. 
Stockton-on-Tees. 

5525. Pistons, S. A. Ward, Sheffield. 

5526. Mitxine Cans, J. T. Morphet, Bradford. 

5527. APPLYING Pressure to WooLien Fasric;3, I. 
M. Ineson and J. T. and J. Taylor, Limited, Howden, 
Clough. 

5528. Apparatos for Cai.tisc Begr, R. H. Leaker, 
Bristol, 

5529. Manuracture of Lacg, W. Beech, Derby. 

5530. Apparatus for Carpine Enoinex, J. Redshaw, 
Manchester. 


H. Cunynghame, 


VESSELS, A. Chapman, 


5531. Tomrnc Apparatovs, E. E. Jackson, Manchester. 


5532. Batt Bsarixas, J. Davies and H. Payton, 
Birmingham. 
5533. APPARATUS 
Birmingham. 
5534. Trminc Exposurg of Puotocrapus, G. W. Powell, 

Manchester. 
5535. Steam GENgERaTORS, J. Cresty, Levenshulme, 
Lanes. 
5536. Securinc CHIMNEY Sutcliffe, 
Burn’ey. 
5537. Curs for Baas, E., T., and E. Bucknall, jun, 
Wolverhampton. 
5538. Rarn-proor Seat, W. B. Robinson and H. Salis 
bury, Preston. 
5589. Sg_F-cLosina Doors, G. F. 
chester. 
5540. Hypravtic Press for Straw Hats, H. Keston, 
Luton, 
5541. Gas IontTers, A. Rosenburg, Manchester. 
5542, Tap Vatvgs, J. P. Lea, Birmingham. 
5543. Tasies, J. Norval, Glasgow. 
5544. Propucinc ACETYLENE Gas, J. McConechy, 
Glasgow. 
5545. Execrric Lamps, W. Fairburn-Hart.—(The 
General Electric Company, United States.) 
5546. Steam Borters, B , J. W., and V. Sharp, Leeds. 
5547. Cuitp’s Fezpinc Bort sg, T. Laxand J. 8. Shaw, 
Leeds. 
5548. Corn Counters, J. M. Johnson, Glasgow. 
5549. Frexirpce Saarrs, W. Fairweather.—(J. S. 
Bruner and E. C. Wussow, United States.) 
5550. Gass for VETERINARY Porposks, J. Schmitz 
London. 
5551. Decoratinec Giass, M. Bailey and L. Pass, 
ondon. 
5552. Compisrep Heat Inpicator, G. A. Darby, 
Birmingham. 
5553. a Fomes from Orgs, W. W. Fyfe, 
ndon. 
5554. Meat Cass, E. F. Griffin, London. 
5555. Wiprne Paintixe Digs, H. R. Macbeth-Raeburn, 
London. 
5556. Pristine, H. R. Macbeth-Raeburn, London. 
5557. Boxtne Gioves, T. Inch, London. 
5558. TRAVELLING CasEs, W. A. Moody, London. 
= PorTaBLE CYCLE STAND, H. Attwood, Birming- 
am. 
5560. Muses for Sprsnino Fisre3, B. Garside, London. 
5561. Dynamo ELectric Macarnes, F. Porsche, 
London. 
5562. ManuracturEe of Kyitrep Garments, E. E. 
Wilkin, London. ; 
5563. Sprinc Matrresses, J. Kraft, London. 
5564. Strpinc Wixpow Sasugs, J. R. Shearer, London. 
5565. AuToMaTIC CARRIAGE Jacks, H. Edeline, 
London. 
5566. ARTIFICIAL Fug, H. P. Brown, London. 
5567. Macuings for Fittina Botries, E. D. Schmitt, 
London. 
5568. COLLAPSIBLE TaBLe3, H. W. 
mdon. 
5569, Casrs, F. Christian, London. 
5570. vn aaa Suction Apparatus, C. J. Harvey, 
mdon. 
5571. Hoppgr-Botrom Cars, J. M. Hansen, London. 
5572. Evectric Lamps, J. J. Rathboneand E. R. Smith, 
London. 
5573. Deposit Crepit Books, C. T. Inman London. 
5574. ELectropgs for Usk in Hich Currests, H. W. 
Cox and C. W. Maunsell, London. 
5575. VENETIAN Bind Corp-HorpeErs, A. C. Marshall, 
Birmingham. 


Arr, T. Green, 


for CLEANSING 


Sracks, J. 


Bradbury, Man- 


Brewtnall, 





5576. TRANSPORTING SMALL Coat, &c., F. Kennedy, 
London. 

5577. Securtne CasEMENT Winpows, R. Krubetke, 
London, 

5578. Lintnc Boxgs for Spiit Putteys, E. 
London, 

5579. SeaRK ARRESTING AppaRATus, W. P. Preston, 
Lendon. 

5580. NoNn-REFILLABLE Borries, A. B. Plummerand B. 
Middleweek, London. 

5581. PREVENTING Sipk-siip of Tirg?, H. P. Godfrey, 
London, 

5582. Looms, W. P. Thompson.—(S, F. Paterson, United 
States ) 

5583. Printine ENLARGED Puoroorapas, W, P. Thomp- 
sou. — (The Automatic Focusing Camera Company, 
United States.) 

5584. Automatic CoIn-FREED Macutyer, R. W. Vining, 
Liverpool, 

5585, Devices for Cooxina Ecas, M. Curtis, Liver- 


Dietrich, 


poo - 

5586. Maxine Rotary Motors, J. W. Daniel, Liver- 
29001, 

5587. TeLerHone Recsivers, W. C. Latham and J. T. 
Boyes, London. 

5588. Supptyinac Arr to Furnaces, P. Mathias, 
London, 

5589. Coat Gas, F. R. E. Branston and H. B. Burnell, 
London. 

5590, Currrina CaRDBOARD, A, A. Biggs and R. Melhuish, 
London. 

5591. PAasTRURISING 
London. 

5592. Farcrionat Resistance Devices, G. Westing- 
house, London. 

5593, Puanina Macuings, La Société Anonyme West- 
inghouse, London. 

5594 CoLourina Sronr, H. H. Lake —{Chemische- 

Technische Fabrik Dr, Alb. R. W. brand and Co., @. 

m. 0. H., Germany.) 

5595. PHOTOGRAPHIC H. 
London. 

5596. Macuines for Emposstna Porposss, J. Mason, 
London. 

5597, Hargpenina Iron, G. C. Marks.—(C. Lamargese, 
ltaly.) 

5598. Borrtrne Liquips, G. C. Marks —(4. B. Scully, 
United States.) 

5599 GarTER, P. 8. Bauer, London, 

5600. Moutpgr's Fiask and Garg, 8, Griffith, 
London. 

- Woopwork Dscoratix«;) Mareriat, H. Smith, 

London, 

5602, IncREASING the Licat-REFLECTING Capacity of 
Watts, A. G. Bond, London. 

5603. CycLe Brakgs, W. H. Williams and Kyncch, 
Limited, London. 

5604. Stipe VaLves for Srgam Exnorngs, 8S. H. Nutter, 
London. 

5€05. MounTiInGc ENGINE 
London. 

5606. ELECTRO - THERMIC FORCEPS, 
London. 

5607. Batis fur Games, J. Y. Johnson —(The Burt 
Company, United States.) 

5608. PHOTOGRAPHIC ExposuRE Drvics, M. J. Richter, 
Londor. 

5699. Heratinc Sroves, G. I. and J. H. 
London. 

5610. Macaing Ruers, H. W. Cook and J. Plunkett, 
London. 


ArparaTus, N. F. Nissen, 


Fitm Banps, Fritzsche, 


CyLinpErs, P. 


A. J. 


Hylahan, 


Downes, 


Martin, 


5611. Casement Strays, A. and F. C. Giles and A. C. 
Howell, Birmingham. 

5612. Bott for Fastantnc Doors, J. Gordon, Bir- 
mipgham. 








SELECTED AMERICAN PATENTy, 
From the United States Patent-office Oficial Gazette, 


707,376. Gun CarriaGE, 0, Behnke, Essen, Germany. 

—Filed February 18th, 1901. 

Claim.—(1) In combination with a gun carriage, a 
brake spurswinging upon a pivot toand from its braking 
p%sition, an excentric bolt forming said pivot, having 
arotation independent of the swinging movement of the 
spur, and means through which the spur engages the 
carriage, for locking the spur in braking and in in 
operative positions, moved into and out of both lock- 
ing engagements by the excentric bolt. (2) The com- 
bination with a gun carriage, of « pivotal excentric 
bolt placed in connection with the carriage, a spur 
swung on said excentric bolt, and interlocking parts 
placed respectively on the spur-carrier and on the 
spur to hold the spur in braking and in inoperative 
positions and adapted to be thrown into and out of 
engagement by the movements of the bolt, sub- 
stantially as described. (8) In combination witha gun 
carriage, a braking spur swinging about a pivot on 





said carriage, and also having a movement essentially 
radial in relation to its pivot, into and out of locking 
relation to the gun carriage, means adapted to lock 
the spur in braking and in inoperative positions and 
carried by the carriage and spur consisting of a pro- 
jection on one part and a recess on the other brought 
into and out of engagement by the said radial move- 
ment of the spur, and a bolt carrying an excentric 
providing the pivot for the spur, and having a rotating 
movement independent of the swinging movement of 
the spur. 

707,398. Gun Carriacg, A. 7. Dawson and G. T. 
Buckham, Westminster, London, England.—Filed 
February 11th, 1902. 

Claim.—(1) In a gun carriage, the combination with 
the wheel axle, the trail, and the top carriage, of 


U-shaped brackets on the trail, D-shaped lugs on the 
axle, means for locking the trail brackets and lugs 
together, and a U-shaped bracket on the pivot plate 





ss | 


dh 

adapted to rotatably engage with a cylindric: : 
of the axle and with a in Sgn 1 Portion 
for the purpose specified. (2) In a gun carriage rte 
combination with the wheel axle and the top ae 
of a trail composed of two parallel telescopic nee 
tubes, of cross pieces comnecting together said p: oe 
tubes, U-shaped brackets on said tubes to eng oa el 
D-shaped lugs on the axle, means fer detechaae 
locking said brackets to said lugs, collars on . ida ly 
for preventing lateral movement of the trail on tie 
axle, and a U-shaped bracket on the pivot plate of the 
top carriage, engaging with a cylindrical part of the 
axle and with semi-circular or gapped lateral] yooes ae 
in the trail brackets, substantially as and { es ‘the 
purpose specified, ; ” 
707,399. Gun Carriagg, A. 7. Dairson 
Buekham, Westwinster, London, Baglay 

February lth, 1902. : 

Claim.—(1) In a gun carriage, the combinatiny with 
the wheel axle and the frame, of springs int: posed 
between said axle and frame, a cross piece , u ible if 
sliding vertically on said axle, a screw spindle carr 4 
by the axle and adapted to actuate said er 5 plese 
when revolved, and brackets on the fran ieetnae 
which said cross piece can be caused to firnily abut 
substantially as and for the purpose specified (2) In 
a gun carriage the combination with the w! Y axe 
and the frame, of a draught pole secured in prix kets 
on said frame, a spade shoe and a limbering-11)) oye at 
the outer end of said pole, a hinged prop of U-section 
on one of said brackets and means retaining said 


1G. 7. 
Filed 


prop in its raised position when the carriage is 
travelling, substantially as described. (3) In a gun 
carriage the combination with the wheel axle and the 
frame, of ammunition boxes carried by the frame on 
opposite sides of the gun and divided into compart- 
ments adjustable inner lids or covers within said com- 
partments and means for locking said lids in the desired 
adjusted position relatively to the ammunition in the 
compartments, substantially as and for the purpose 
described. (4) In a gun carriage the combination 
with the wheel axle and the frame, of ammunition 
boxes carried by the frame on opposite sides of the 
gun, and divided into compartments, adjustable inner 
lids or covers within said compartments, a stud at 
one end of each of said lids, and a bolt at the other end 
for engaging with a series of vertical notches within 
the compartments, an eye on the lid for a curved 
portion of the bolt to engage with, a tongue for 
passing through said eye to retain the bolt in its 
engaging position, and a handle for facilitating the 
movement of said lid, substantially as and for the 
purpose described. 

707.411. MEANS ror Hovsixc PropgenuErs oF Suis, 
J. Hamilton, Glasgow, Scotland.— Filed Aj 8th, 
19¢2. 

Claim.—(1} A ship having a propeller and shaft 
adapted to be moved longitudinally, and after portions 
of the ship in line with the propeller blades, said after 
portions being shaped to conform with the propeller 
blades, substantially as and for the purpose described. 
(2) A ship having a plurality of propellers, one 
propeller longitudinally movable, after portions of the 
ship in the way of such propeller, angular parts or 





surfaces on said after portions and shaped as counter- 
parts of the blades to fit the surfaces of the blades, the 
propeller being adapted to be drawn up against the 
said angular or counterpart surfaces, substantially as 
set forth. (3) A ship having a central propeller and 
two wing propellers, a stern post, with a bracket «1 
each side of it adapted to carry the wing propellers, 
angular parts on the stern post and brackets shaped 
as counterparts of the propeller blades to fit the 
forward surfaces of the blades of the central propeller, 
a recess in the stern post end for the boss of said 
propeller, the propeller being adapted to be drawn 
inward or forward from its working position till its 
blades engage against the angular or counterpart 
surfaces provided for them as aforesaid on the stern 
post and side brackets, substantially as and for the 
purpose set forth, 
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THE NEW VICTORIA STATION, L. B. AND 
S. C. RAILWAY. 


Tux undertaking just commenced at the West End 
terminus of this company is upon a scale of very con- 
siderable magnitude and importance, and of a difficult 
and complicated character. It embraces in a high degree 
the separate features of extension, widening, alteration, 
demolition, and reconstruction.» In addition, a large 
amount of completely new work will accompany the 
execution of the project. Although it is more especially 
connected with all the wants and requirements attending 
the traflic of a first-class metropolitan terminal station, it 
has a wider scope. It is closely allied to, and, in fact, 
absolutely essential to, the perfection of the scheme 
which the directors have in hand for multiplying the 
lines along the whole road from London to Brighton. 
Particulars of the last-mentioned work have already 
appeared in our colums, and we shall return to the 
subject in other articles.* Generally, the Victoria 
Station enlargement comprises the removal of the 
existing building, roof and all, and a thorough re- 
arrangement of the existing platforms, tracks, and the 
whole permanent way. In order to give a clear idea of 
the extent of all the works to be undertaken, both 
principal and collateral, it will be more convenient to 
describe them consecutively. 

The extension begins at the boundary wall of the 
present station, situated near the Grosvenor Hotel, and 
terminates at Ebury Bridge, which debouches into 
Buckingham Palace-road. Two other bridges pass over 
the railway approach to Victoria Station, known as 
Eccleston and Elizabeth, to which we sball presently 
again refer. The existing booking offices, and virtually 
the whcle front of the station, will be removed and set 
back, so as to throw the whole of the space thus 
vacated, which is 56ft. in width, into the forecourt. 
Over the new booking offices will be built an annexe 
or wing to the Grosvenor Hotel, carried upon steel 
stanchions and girders. Its dimensions will be 240ft. by 
ft. and the general outlines will be in the same 
style as those of the existing structure. It is here 
that ground has been broken and piling commenced 
for the foundations of the new wing. The piles 
are of American pitch pine from 38ft. to 45ft. in length, 
and are driven down tothe London blue clay, which is 
reached at a depth of 40ft. below platform level. Some 
1200 piles will be used. They are whole baulks l4in. by 
l4in., and driven by ordinary steam pile drivers with mon- 
keys weighing 27 cwt. Memel timber of this scantling 
cannot now be procured at any but prohibitive prices. The 
well-known contractors, Messrs. Mowlem and Co., have 
this work inhand. Itis between Eccleston and Elizabeth 
bridges that the widening has its maximum width, the addi- 
tional breadth amounting to 260ft. It was also here where 
the greatest clearance of old property took place, although 
the progress of demolition was more or less conspicuous 
along the whole route. As a large amount of this 
property was of an inferior quality, its removal has con- 
tributed to the improvement of the neighbourhood. 

When the present station was built in 1862, the 
Grosvenor Canal covered the site of it. Then it was 
filled in and dammed up to a point near Eccleston Bridge. 
At this juncture it is, unfortunately, again found to be in 
the way, and it will be again converted into dry land as 
far as Ebury Bridge, and for the present left there. It 
may be here mentioned that Ebury Bridge will not 
undergo any alteration, although a portion of the out- 
lying works of the extension may be carried to the far 
side of it. It is a very different matter with the two 
other bridges situated between it and the Grosvenor 
Hotel. They will both be entirely reconstructed, as, in 
order to allow of the widening of the main line below at 
these points, the portion from or near the centre to the 
abutment at Buckingham Palace-road must be raised. 
It is indispensable to reduce the headway to an absolute 
minimum, as will be presently pointed out. The designs 
for the new structures—we believe we are correct in 
stating—are not yet quite worked. out in detail. 
It is intended to adopt the continuous or canti- 
lever principle in both these instances. So far 
as an ovec bridge, carrying only ordinary road traffic, is 
regarded, in which the points of inflexion, or of contrary 
flexure, shift but very slightly during the progress of a 
rolling load, it is immaterial which type is strictly 
adhered to. In either case the result aimed at would 
be attained. The span of the independent girders 
between their two supports would become reduced to 
that of the central girders, carried at their extremities by 
the cantilever arms, virtually encastrés over the piers. 
A reduction in the span of a girder is equivalent to a 
corresponding reduction in its depth, since one is, 
although no rule exists for it, a function of the other. 
Westminster Bridge, the handsomest of all examples over 
our metropolitan river, is designed upon this principle. 
Cantilevers of cast iron fixed to the piers constitute the 
haunchings of the apparent arches. At the crown the 
central portion is of wrought iron, and is, in fact, nothing 
else than a central girder, supported or hung upon the 
cast iron haunchings. By tbis ingenious device the 
headway was improved, and Mr. Page secured for his 
chef d’ceuvre the graceful flat curve possessed by no 
other bridge over the Thames. The two new over- 
bridges will be of the plate-girder type, resting upon steei 
stanchions for piers. 

The raising of Eccleston and Elizabeth bridges neces- 
sarily entails a corresponding raising of part of the 
adjoining Buckingham Palace-road, into which they 
directly lead, and also of the side streets connected with 
the main thoroughfare. The gradient of the main road 
willbe 1 in 40, and of the side streets 1 in30. Widenings 
are being carried out by the company, both with respect 
to Buckingham Palace-road and the adjacent. streets. 
Upon the east side of Buckingham Palace-road will be 


new station. It will be some 30ft. in height, and con- 
structed almost entirely of Portland stone. The present 
roof is of the well-known ridge-and-furrow type. The 
roof trusses are 50ft. in span, and rest upon the upper 
booms of trussed girders, with a pair of spans 125ft. and 
118ft. respectively, which, in their turn, are supported on 
cast iron columns 1ft. 6in. in diameter. The new roof 
will be designed on a different system. At the comple- 
tion of the work the present boundary wall will be taken 
down and the old and new station area thrown into one. 
The introduction of wider platforms will be one of the 
principal features of the enlargement. New parcel offices 
and other outbuildings will be constructed, and will be 
placed in connection with the other parts of the terminus 
by lifts and subways. There will be no interference with 
the existing communication between the company’s 
premises and those of the District Railway. All turn- 
tables, lifts, and lighting will be worked by -electricity, 
generated by the company. If to the magnitude of the 
work be added the difficulty of executing it without 
interfering with the ordinary traffic of the line, it is 
admittedly one of the largest and most important 
engineering railway undertakings in the metropolis. 

We are indebted to the courtesy of Mr. C. L. Morgan, 
engineer-in-chief of the L. B. and S. C. Railway, for per- 
mission to visit the site of the new works. Our thanks 
are also due to Mr. F. B. Brown, A.M.I.C.E., the resident 
engineer, for the information he has been good enough 
to afford us. 








SOUTH AFRICA FROM AN ENGINEER’S 
POINT OF VIEW. 


(From our Special Commissioner.) 
No, XXII.*—THE DAMAGE TO RAILWAYS DURING 
THE WAR, 


Capetown, February 24th. 

Ir is hard to give the Englishman at home a correct 
appreciation of the enormous area covered by the 
operations of the late war. It is only when one comes to 
this country and travels for days in the train north and 
south, east and west, and sees the blockhouses and earth- 
works all along these lines, the hundreds of thousands of 
miles of barbed wire fencing, and the millions of tin cans 
hung on those fences to sound an alarm in the event of 
the enemy attempting to break through, that one realises 
the enormous cost to which we were put in protecting this 
great railway system of South Africa. 

In a measure we were shutting the stable door after 
the horse had escaped, for bridge after bridge had already 
been blown up, and culvert after culvert had been 
destroyed long before the comprehensive scheme for 
protecting the railways had been elaborated. 

What Great Britain lacked in foresight, however, she 
eventually made up for by her persistency. Late in the 
day as we were, we at last set ourselves systematically 
and doggedly to repair the damage done, and steps were 
taken to prevent a repetition of the destruction. It is 
with a view to affording a general insight as to the 
extent of the damage done by the Boers as railway 
smashers that I have collected during my stay in this 
country some sixty photographs, which as a set are 
unique in their way, and should be of interest to your 
readers. They represent twenty-six railway bridges and 
certain arches, and a tunnel as destroyed by the Boers. 
and the repairs to them and the temporary structures to 
replace them. These were often executed under very 
great difficulty by the British engineers, military and 
civil. As the pictures speak for themselves, I need say 
but little about them here. 

Some day I suppose we shall know what the total 

value of the damage done and the cost of all these repairs 
have been. Up to the present, however, those figures 
are not forthcoming. Suffice it here to say that the 
promptitude with which the railway system was re- 
constituted, and the efficient manner in which the work 
was done in practically every case, affords a standing 
record of the skil] and devotion of those who carried it 
out. The work of these men has been throughout the 
war of the most arduous and useful, and in many cases 
dangerous nature, and it was done unobtrusively. While 
the praises of our fighting men have been sung voci- 
ferously in the Press and elsewhere during the last few 
years, the public have heard very little of the splendid 
doings of the engineers who repaired and kept going the 
railways during the war. This is especially the case 
with the Railway Pioneer Corps, recruited almost en- 
tirely from the staffs of the various railways in South 
Africa. 
I am indebted for the photographs which illustrate 
this subject to Mr. John Brown, Engineer-in-Chief to the 
Cape Government Railways, and to his assistant, Mr. 
A. G. Dalton; to Lieut.-Colonel Sir Perey Girouard, 
Commissioner of Railways in the Transvaal and Orange 
River Colony, and Mr. P. A. Hyde, Chief Locomotive 
Superintendent of the same railways; and to Sir David 
Hunter, General Manager, and Mr. G. Reid, Chief 
Locomotive Superintendent of the Natal Government 
Railways. 


The exigencies of space compel us to make a deduction 
from the photographs sent us by our correspondent. Our 
first photograph, Fig. 1, page 316, is an interesting illus- 
tration of repair work. It shows the Doorn Bridge. The 
official report on the bridge runs as follows :—Doorn River 
Bridge (108). One 100ft. span, one 20ft.span. Pier and 
abutments shattered. Girders badly damaged. Height 
of rail level above river bed about 40ft. Built timber 
bridge ; greatest height above bed 34ft.; alongside damaged 
bridge sufficiently clear to allow permanent repairs. 
Timber baulks on sleeper crib piers. Spans, 14ft. 3in., 
18ft., 21ft. 6in., 19ft., 18ft.; 20ft., and 21ft. Height of 


29ft. 6in., and 12ft. Diverted line on to new bridge, 

necessitating 200 yards of new track. Lieut. Micklem’s' 
party. Seven a.m., May 14th, 1900, to 9 a.m., May 17th} 
1900. 

Frere Bridge—Fig. 2—was destroyed by dynamite. 
Our engraving shows the trestle bridge substituted for 
it in course of construction. 

We come now to the Cape Government Railways. 
Fig. 3 is a general view from the north-west of the fine 
bridge over the river at Fourteen Streams, a place about 
which a good deal was heard during the war. The engrav- 
ing shows the repair work in progress. Fig. 4 is No. 3 
span of this bridge, with the new girders in course of 
erection. 

These photographs bear ample testimony to the 
skill and rapidity displayed by the engineers to whom 
fell the duty of repairing them. Some of the repairs 
were carried out in an almost incredibly short time. 
In future issues we propose giving reproductions 
of further bridges damaged by the Boers during the 
war. 








THE GRINDING MACHINE AND SOME 
TOOLS. 
By H. DarBYsHIRE. 
No, I. 


Tue evidently growing desire on the part of British 
engineers to become acquainted with the more modern 
methods of manufacturing shows a healthy condition of 
things, and promises well for the future of the home 
trade. The keen interest taken in and the eager desire 
to be in line with the more progressive firms go to show 
that competition is getting keener, and the necessity for 
abandoning antiquated methods must naturally develop 
to a greater degree than ever the inventive faculties of 
makers of labour-saving appliances. There is a kind of 
evolution in these things, and we may take the advent 
of high speed cutting steels and the remarkable develop- 
ment of the turret lathe to have been the indirect means 
of bringing the grinding machine to its present condition. 

It will be readily understood that I am referring to 
the more precise machinery of this class, but even the 
common bench grinder or stand would be a very valu- 
able tool if kept in good condition. Usually it has no 
friends but the shop greaser, who is told to oil it 
occasionally; and the small boy would seem to think 
it more especially designed to grind mother’s shears, 
and to be still more useful in the skating season. Many 
smal] jobs can be knocked into shape with a saving in 
files, and in some cases more economically than shaping 
or milling. From the general condition of these tools it 
would seem that they are not appreciated at their full 
value. Bearings are generally loose, and any kind of 
wheel is mounted irrespective of its limit of safety; in 
many cases no attempt is made to true them up, though 
wheel dressers are cheap enough, and where the pro- 
vision of wheels is liberal it is often found more con- 
venient to the parties most interested to change the 
wheel for a new one instead of truing it up or getting the 
operation performed by some experienced person. It is 
nothing less than criminal for a man who is experienced 
in the use of abrasive wheels to run one without a suit- 
able guard, and a grave responsibility rests with an 
organisation that allows these grinding stands, which are 
usually common property, to be so unprotected. The 
trouble is often caused by someone more enterprising 
than his fellows, mounting a wheel for which the speed 
of the machine is too excessive, and I never see a collec- 
tion of wheel segments lying in its neighbourhood with- 
out thinking that the hands in the path of their flight are 
under the especial care of Providence. I have often 
thought it worth the experiment of employing a man at 
one of these machines on the class of work just men- 
tioned, and I imagine that ultimately he would become 
skilful enough to earn his pay. 

The disc grinder requires no recommendation ; its 
construction speaks for itself, and it must certainly be a 
useful tool in the filing or erecting shop. 

With regard to the more precise machines for 
cylindrical and plane surfaces, there seems to be some 
hesitancy about adopting this method vu finishing work 
to the extent it can be done. Most shops have some uni- 
versal machines of some kind, but they are generally tool 
room affairs, kept in reserve for any hardened jobs that 
come along. If I may venture an opinion, some of these 
machines are too universal, and, although very creditable 
examples of design, they defeat their object by the time 
taken to change them over, or by their many complica- 
tions. In many concerns where a trial has been made of 
wholesale finishing by these methods it has been 
abandoned either through want of patience in the pre- 
liminary stage or the want of a capable operator; the 
latter cause will find its cure in the future when it 
becomes more popular, and the supply of competent 
labour is equa] to the demand. But, as it is at present, 
the man employed at its installation must be one whose 
interests can be aroused either by remuneration or other- 
wise, to carry the experiment to a successful issue. 

A cleverly-written article on this subject by Mr. C. H. 
Norton, which appeared in an American contemporary a 
few weeks ago, did no more than justice to what is possible 
with this type of machinery when used intelligently, and 
I should have had something similar to say if he had not 
anticipated me. All machines I have seen are capable 
of some improvement, in many cases so much’ so that 
their output could be about doubled, and many _ special 
machines could be constructed which would find a ready 
market. In fact, there is a very promising outlook for 
manufacturers who make or meditate making a speciality 
of grinding machinery. 

The surface grinding machine I have only lately had 
any experience of, but from recent experiments I have 
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—chain driven if necessary—and the same provision for 
controlling temperature that I may instance in the 
Norton grinder, the planing machine will be superseded 
in many instances. A moment's reflection will show the 
utter absurdity of ever building this class of machine 
without a water supply. The diagram below shows 
a strip on a table with abrasive wheel at work 
on it; the heat at the grinding point—the greater 
the cut the more intense the heat—causes an imme- 
diate expansion, and if the driving-power is not 
sufficient to overcome the heavier cut caused by this, the 
wheel jams. This would seem to show that there is 
more necessity for water in the surface grinder than 
the cylindrical machine, where this wedging action 
cannot be so pronounced. 

I have referred to the Norton grinder, as this is some 
realisation of my expectations in cylindrical work. 
In this machine we see the marvellous things an 
abrasive wheel will do when used intelligently, 
and it only requires the ordinary intelligence of a 
thinking man to imagine the surface grinder under 
similarly favourable conditions. The grinding of 
machine slides is done now in a dry machine in such a 
manner that we only get +0005 out of a true plane in a 
length of 3ft., and although it has been asserted that this 
class of work will always have to be done by hand 
scraping, I think we pretty well reach the usually 
accepted accuracy. Anyhow, the British working man 
fitter will not accept work that has a greater error 
than the above named, in spite of his well advertised 
reluctance to look with favour on labour-saving devices. 
I will give a case in point to illustrate the effect of tem- 
perature in surface grinding. A turret lathe capstan 
slide has a surface roughly speaking 2ft. 10in. by 10in. ; it 
is roughed out all over on a milling machine, and when 
brought to the grinding machine is found to have ‘007 
crosswind, it is clamped on packings that have been 
ground in position, and the crosswind is compensated 
for by packing with suitable thicknesses of paper. The 
absence of a water supply and the construction of the 
machine not lending itself to the same, two or three cuts 
must be first taken to clean up; the effect of the heat 
generated through grinding dry would seem to be as 











wggerated 


shown by dotted lines in the diagram above—much exag- 
gerated, of course. In the forward stroke of table the 
moment the first spark appears there is a rise in tempera- 
ture, the job expands, and the cut gets deeper, and is 
constantly increasing until the wheel has passed over the 
work.- On the reverse stroke it has a similar effect, 
and by the time the third cut has been over the 
job has got so warm that it is necessary to wait about 
ten minutes till it has cooled down. As some proof of my 
theory, the surface ground is always found to be hollow 
on cooling ; this, of course, when no other factor, such as 
clamping down, interferes with it. When it is quite cold 
you may take a few finishing cuts, which must not 
exceed ‘00025 in depth, or the trouble comes again. To 
digress for a moment, I recently fitted a surface grinder 
with a water supply, but had to limit the amount because 
the construction of the table was such that I could not 
arrange it to carry a sufficient quantity away. In grind- 
ing a rough black steel strip 2ft. by 2}in. with water I 
found I was enabled to take a cut ata 3in. feed and 
quickest traverse of table sufficient to clean up and got 
a better finish than was possible doing it dry. In 
addition to this I was enabled to use a harder wheel, 
which means a considerable saving in the course of a 
year. I have no doubt I should have done better still if 
the experiment had been continued. In the slides men- 
tioned abeve the time taken to go across for each cut 
might possibly be two to three minutes, and I imagine 
it is quite clear that with a water supply, two cuts, 
one roughing and one finishing, would have been 
sufficient. 

The contention that hand scraping after planing is the 
only proper method is an entirely erroneous one. 
Parodoxically, hand scraping after grinding is the proper 
thing; the only objection there can be to it is that 
where improper wheels are used, the glazed—not 
ground—surface is so hard that there is some diffi- 
culty in the mottling over with the scraper which is 
done for lubrication. This, however, can be reduced to a 
minimum where judgment is used in the selection of 
wheels. These in this class of work, where an accurate 
plane is of more importance than polish, should be soft 
and free cutting. The principal reason why grinding 
plane surfaces that demand accuracy is more economica! 
than scraping lies in the fact that quite three-fourths of 
the work involved is the correcting of an accumulation of 
errors due to springing and distortion that occur either 
from imperfeci clamping or the unavoidable errors that 
occur from subsequent machining, These may be caused 
by drilling, chipping, or any operation that either reduces 
the mass or gives rise to stress or strain sufficient to 
change the form after planing. This may be overcome 
by a second planing, but I submit that grinding is the 
better method, for the reason that the surface finish is 
nearer what is required, and the fact that the clamping to 


resist the pressure of the planer tool must be likely to cause 
the same trouble in many cases, while in the grinder the 
resistance offered by the cut is so infinitesimal as to need 
nothing more than what is sufficient to overcome the 
momentum of the table. Again, there are very few, if 
any, planing machines that will retain the accuracy 
necessary to reach the fairly fine limit of error before 
mentioned; whilst a grinding machine will the longer 
retain its alignment from the fact that with the heaviest 
work you can put on its limit of resistance to overstrain 
is the power required to burst the wheel. 

The slow and laborious process of filing and polishing 
surfaces where accuracy is not essential is a good example 
of the superiority of grinding. To polish a surface of six 
square feet involves an outlay of about a penny in abrasive 
material in the grinding machine; and when you con- 
sider that it ensures a true job, and the cost of the old- 
fashioned process, the two methods will not bear com. 
parison. It would often be of great service to operators 
of many machine tools if they could be certain that the 
edges of slides or other places they may trammel or set 
up their work from were perfectly true and square. In 
cases where a bruise or deeper tool mark than usual is 
found, Jack often yields to the temptation to doctor it 
over, and in time gets so skilful that it could not be 
detected without very close examination. All the same 
the error is there, and is often a trap for the unwary. 
The grinder is not likely to get the same complaint in 
this particular job. The uniformity of finish on any 
surface expected from this machine is a sure check on 
any such practices if they were possible, while if he is 
fond of self-acting machines and feels naturally tired, the 
temptation to take another cut over and take out the 
marks is too great to be overcome. 

The tools the grinder uses should be such that his easiest 
method of holding his work would ensure true alignment, 
while the amount of stock he has to remove is a guide 
to any error in setting it up. The abilities of a work- 
man are generally covered by the limit of error allowed 
him, and by the use of the grinding machine you 
develop a skill which must have a good effect on the 
surroundings. By constantly working within close 
limits, the grinder looks with alarm on a variation in 
dimension which would be considered good practice in 
the planing machine or lathe. Something in fairness 
may be said as to remunerating a man in proportion to the 
skill and attention required of him; and if wages were 
governed by this, the natural wish to excel added to the 
pecuniary incentive would have a healthy effect on the 
tone of its surroundings. I once heard a very foolish 
remark from a very young works’ manager. We were 
speaking of the arrangement of a machine for some 
particular job. At one point in its execution there was 
danger of scrap being made without a little ordinary 
attention on the workman’s part, and I happened to 
remark that the man could not go wrong if he was 
thinking at all. The reply was, that he did not want 
him to think—in fact, he said he wanted to do away with 
the thinking element. 

I must apologise for drifting away from the subject, 
but here is a good opportunity of what must not be con- 
strued into giving advice which might be thought 
presumptuous, but is merely giving an opinion. I 
honestly think that, if it were possible to analyse, most 
of the indifferent feeling between employer and work- 
man is due to not encouraging the latter tothink. Manisa 
reasoning animal, and often thinks he should be as much 
considered as the piece of mechanism he tends. The 
machine is a piece of inanimate matter without his 
guiding hand; he knows its humours and is often the 
best judge of its requirements, and it can only be a want 
of knowledge of the common courtesies of human inter- 
course, as well as an ignorance of personal interest that 
ignores his presence and well-meant advice when these 
little consultations take place. 

I apologise for the digression, and to return to the 
subject, I will submit the following problem to any one 
who is interested enough to consider it. Take an 
average price of 2s. 6d per foot for hand scraping after 
planing, and compare it with the previous figures. After 
making allowance for grinder setting up which is similar to 
planer’s method, and final breaking up of the ground 
surface by fitter, a more than fair margin will be left in 
the case of the dry machine. The superiority of water 
grinding will be better understood by figures, the result of 
the experiment before mentioned. After cleaning the strip 
up it was measured and found to be °745in. in thickness; 
the wheel was weighed and found to be 4ib.120z. It 
was put in position again and trued up; the water was 
turned on, and the strip was ground with the object of 
seeing what amount of stock could be removed in a given 
time. Ten minutes was chosen. When the time expired 
the wheel was again weighed and registered 4b. 10} 0z. 
The strip was measured, and it was found that ‘023, or 
1°380 cubic inches, had been removed from a surface of 
60 square inches. It was then determined to ascertain 
the economic difference in the same job done dry, and 
an attempt was made to grind with the same wheel, but 
it was found, as expected, unsuitable. A suitable wheel 
was chosen of a softer grade, and weighed 6 lb. 15 0z. ; at 
the end of five minutes, in the eagerness to ensure a fair 
trial, the cut from varying causes got so heavy as to endan- 
ger the bursting of the wheel, and the job was so hot that 
it was impossible to make it flat without cooling. An 
attempt to do so, however, occupied another twelve 
minutes, and was then abandoned ; the water was again 
applied, and two cuts across, occupying three minutes, 
resulted ina fairly perfect surface —°0005 hollow in fact— 
anda superior finish. On weighing the wheel what was ex- 
pected had happened—the wheel had worn considerably ; 
in fact, it weighed 61b. 80z. on removal, and only ‘016 
of stock had been removed. It will be of some interest 
to know that the best abrasive I have used works out at 
about 1}d. an ounce. After making allowance for waste 
of part that is held between flanges of spindle, this—as I 
have pointed out in some other matter of mine, and 
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lish—need not necessarily be waste. I will leave the 
calculations involved in these figures to those whose 
business methods and willingness to adopt suggestions 
more especially apply, and describe the conversion of the 
machine from a dry to a wet one. 

The first thing I found was that the table of the 
machine was constructed in such a manner that to get 
a really efficient supply of water at the grinding point 
meant turning the locality into a kind of swimming bath, 
A new table was suggested, and sketch of same provided, 
but for reasons unnecessary to state here the suggestion 
was not adopted. It was determined to do something, 
however, and a supply of two quarts of water a minute 
being installed, the grinding proceeded. In grindiny the 
scale from the strip it was found that the driving power 
of the wheel was insufficient for what was required, and it 
was remedied by changing the belts and their relative 
pulleys from 1jin. to 2}in. space. The successful result 
of the experiment gave rise to the following reasoning, 
which I can best give in paragraphic form, 

The water supply being insufficient, the strip got 
appreciably warmed and limited the amount of side feed 
of wheel. A more liberal supply would allow higher 
wheel speed and consequent faster traverse of table as 
well as deeper cut being taken. 

The absence of auto feeding mechanism and the fear 
of getting the wheel jammed prevented a regular applica- 
tion of feed, and must be taken into account in the time 
stated; while the advantage of an auto feed would remedy 
the above, and would not fail to put cut on, which the 
operator sometimes forgets. 

The absence of means to contro] temperature entailing 
constant watchfulness, a water supply and auto traverse 
on cross slide would enable operator, even in heavy cuts, 
to employ the time of grinding in something else to both 
his profit and his employers. 

The cost of diamonds being a serious item in dry 
surface grinding, a supply of water when using would 
prevent them getting hot, and the cutting point would 
last longer. 

The dust given off in the dry machine makes this 
operation objectionable for hygienic reasons. Water 
would remove this objection, and would give some choice 
in the selection of the workmen, who at present takes 
this job when he could not get another. It would also 
be an important factor in reducing cost of repairs in 
machine and surrounding machinery. 

The use of water would remove the danger of softening 
expensive form an1 other tools, with the consequent risk 
of breaking in re-hardening, as well as considerably 
shortening the time taken at present in grinding. 

The fact that the wheel I used was not especially 
made for the purpose, but was the best I had by me, 
gave rise to the thought of greater possibilities with a 
one more suitable. 

That the surface grinding machine without a water 
supply being limited as to depth of cut you must take, 
the previous planing must be of a certain uniform accu- 
racy. The experiment proves that with water grinding 
the limit of an error in planing could be considerably 
increased, with the result that the cost of planing would 
be much reduced. 








THE RATING OF MACHINERY. 


A Britt to amend the law of rating as it afiects 
machinery has once more been “ read a second time ” in 
the House of Commons. The object of the measure may 
be explained in a few words. Under the present law 
all premises are assessed upon the basis of the rent at 
which they may reasonably be expected to let from year 
to year. Although it is provided by another Act of 
Parliament that chattels are not rateable, a practice has 
been adopted in the Courts of allowing the value of 
machinery to be taken into consideration as enhancing 
the value of the mill or factory in which it is placed. 
It is edsy to see that this element of uncertainty in 
the law is well calculated to lead to confusion; for no 
two rating authorities are likely to adopt the same 
principle in estimating how far machinery is capable of 
enhancing the value. In the Bill which he introduced 
last Friday, Mr. Chapman proposes to overcome the 
difficulty by keeping machinery out of rating altogether. 
The Bill provides that :— 

From and after the 1st January, 1904, in estimating 
for the purpose of any valuation list, or poor, or other 
local rate, the gross estimated rental and rateable value 
of any hereditament occupied for any trade, business or 
manufacturing purposes, any increased value arising from 
machines, tools, or appliances which are not fixed, or are 
so fixed that they can be removed from their place 
without necessitating the removal of any part of the said 
hereditament, shall be excluded. 

Provided that the gross estimated rental of any such 
hereditament shall be estimated at not less than the sum 
at which it might reasonably be expected to let for the 
purpose for which it is used ona tenancy from year to 
year, void of the machines, tools, and appliances which 
it might reasonably be expected would be supplied by 
the tenant, if the tenant paid all the usual tenant’s rates 
and taxes, and if the landlord undertook to bear the cost 
of the repairs and insurance and the other expenses—if 
any—necessary to maintain the said hereditament in 
state to command such rent. : 

Provided also that the terms “machines,” “ tools,” and 
“appliances,” for the purposes of this Act, shall not apply 
to any machinery, machine, or plant used in or on the 
hereditament for producing or transmitting first motive 
power, or for heating or lighting the said hereditament. 

It is urged in opposition to this Bill that to relieve 
manufacturers in the manner suggested will be to 
place an increased burden upon other classes o! 
rateable property. It is not, however, only the 
payment of increased rates, but the cost and un- 
certainty of the law as now administered which merits 
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attention. This cost and uncertainty are well illustrated 
by certain events which recently took place in the 
Market Harborough Union. It appears that the Assess- 
ment Committee appointed a valuer to assess a group of 
six small hosiery factories of an aggregate rateable value 
of £880, and scattered among three villages. By rating 
all_ the sewing and knitting machines used in these 
factories, the aggregate assessment was increased to 
£2082. As the ‘Committee determined to rate this 
machinery, the manufacturers were compelled to appeal 
to the quarter sessions. In the first case heard it was 
shown that the rate had been increased from £24 to 
£90. The hearing lasted for two days. At the 
hearing a number of counsel and expert witnesses were 
employed. In the result the Court reduced the assess- 
ment to £33, while the total of the six factories was 
reduced to £947—1i.e., to £67 in excess of the sum at 
which they had previously been rated. The total cost 
incurred by the parties to the litigation for the purpose 
of arriving at this result came to £1200, whereas the 
sustained increase of £67 would have been readily agreed 
to ag the attempt to rate the sewing machines not been 
made. 








BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES 
No. 1X.* 

American Bridge Company : Chicago Works No. 1.— 
These works, formerly owned by the Lassig Bridge and 
Iron Company, were founded in 1882 by Mr. M. Lassig, 
who introduced a number of special features in the design 
and equipment. The buildings are of brick, with steel 
roof trusses; the trusses over the riveting shop are very 
heavy, in order to carry the powerful electric cranes 
which run parallel with the trusses. From 650 to 700 
men are employed. The capacity is rated at 40,500 tons 
per year, but in 1900 the output was 42,000 tons. 

There is a large template room, with large open area 
for laying out trusses, &c., upon the floor. Practically 
all the work is done by template, the marking or laying 
out being done near the punches. But a large amount 
of the plain punching—that is, the punching of long 
plates or angles—is done without any laying out or 
templates, owing to the use of automatic spacing tables 
at the punches. Where plates of irregular shape have to 
be sheared and punched, as fer the tapering shoots of 
coal and ore handling plants, a pattern is built up to the 
interior form of the finished work. Over this is stretched 
a sheet of heavy paper, which is cut to the outline of the 
pattern, and then—with the rivet holes marked upon it 
—it becomes the template from which the flat plate is 
laid out. Templates are usually kept until the structures 
are erected, but those for bridges and other work of 
which numbers are built to standard plans are kept 
permanently. 

In the tool equipment, the most striking feature is the 
enormous number of radial drills, which are used for 
drilling, countersinking, and reaming or rimering. There 
are nearly one hundred of these, mostly in three rows, 
with over thirty in each of two rows against the columns, 
and about twenty-five in another row against the wail. 
Each row is driven by an overhead horizontal] shaft, by 
means of bevel gear to the vertical driving spindle of 
each machine. The radial arm or frame consists of two 
parts, pivoted together by a vertical spindle, so that 
together they form a knuckle. This greatly facilitates 
adjusting the dril] to any desired position on the work. 
From a pulley on the driving spindle a belt runs to a 
pulley on top of the pivot spindle of the frame; another 
belt runs from a pulley on the bottom of this spindle to a 
pulley on the drill spindle. It is an interesting sight to 
see these machines at work, some perhaps drilling small 
parts, several others working on a large plate girder, and 
still others reaming out rivet holes. In some cases, one 
man can operate two drills,as in plate girder work. No 
eg bridge plant has anything like such a number of 
drills. 

Next to the batteries of drills may be noted the exten- 
sive use of spacing tables at the punches, thus avoiding 
loss of time in laying out templates and marking off the 
holes on long plates or angles, &c. In these machines, 
which are of the Long and Allstatter make, the feed is 
not automatic, but is effected by a tail block operated by 
hand. There is a long table in line with the punching 
head, with idler rolls on which rest the plates to be 
punched. The rear ends of these plates are attached to 
the tail block. This is travelled along the table by means 
of a rack and pinion, and is operated by a hand wheel. 
Laid in the table is a template, consisting of a wooden 
bar, scribed across with lines representing the pitch of 
the rivet holes. Projecting from the rear of the tail 
block is a flat strip of iron, with iis end bent down so as 
to travel along the face of the template. The man 
operating the tail block stops it with the pointer at each 
of these scribed marks, running the block ahead to feed 
the work forward after each stroke of the punch. For 
staggered holes, the man at the punch trips two or more 
of the punches alternately, so as to render them inopera- 
tive. One of these machines will punch six 3in. holes in 
#in. plate at each stroke. There are four of these 
machines, for punching plates and angles. The same 
plan of punching to template is used for shorter and 
lighter work at some of the small punches, in order to 
save the work of laying out. For this purpose there is a 
table extending in front of the punching head, and fitted 
with a stud or stop. The template is a flat bar punched 
as required for the work, and, if the work consists of 
angles, there is a piece of angle welded on the end of the 
bar to form a good end bearing for the work. One man 
at the rear end of the piece to be punched feeds it into 
the machine, while another man adjusts the template to 
the stud after each stroke. 


* No, VIII. appeared March 20th. 





Some of the special machines were designed at the 
works, and consist of heavy punches with special fittings. 
One such punching machine has been converted into a 
bending and crimping press. The die holder and block 
are replaced by special blocks or formers to suit the work. 
Near this is an oil furnace for heating the angle stiffeners, 
—_— or other parts to be pressed. Another large punch 

as been converted into a coping machine by inserting a 
special head for coping and shearing the ends of H-beams 
and channel bars. This was the design of the shop 
superintendent. Any shape of cut is made on beams 
from 6in. to 24in. in size without any change in the 
machine. So that, while the actual work is slower than 
shearing, there is really a saving of time, as the sizes 
come indiscriminately, and any size of work can be cut 
at once, while for shearing, the machine must be adapted 
to the size of the work or the depth of the beam. In 
trimming the ends of H-beams, three cuts are made. 
The beam is first laid flat and clamped by a slight turn 
of a horizontal screw, which forces the side b!ocks against 
the flanges, and the web is then cut to the scribed line 
by the knife. The beam is then set on its flanges, and 
these are trimmed off even with the web. For coping, 
the beam or the flanges alone may be cut. The knife 
frame and blocks revolve on a vertical axis, so that the 
knife can readily be adjusted to the required line of the 
cut. 

There is a similar but smaller machine for lighter work 
of the same kind. A horizontal straightening machine is 
supplied with removable die blocks, so that they can be 
applied in place of the straightening blocks, and the 
machine thus converted into a horizontal punch. Another 
press can be fitted with a jagged block for stamping up 
triangular teeth in flat bars, which are intended to be 
spiked to railway sleepers—parallel with the rails—at 
level crossings, to prevent cattle from straying upon the 
line. Other tools include double-angle shears, a slitting 
or trimming shear for long plates, a plate edge planer, 
and a number of ordinary and minor machines. 

For planing up the bevelled track plates for the line 
rings of turntables of swing bridges, a heavy concrete 
foundation is provided, 50ft. diameter, with radial lines of 
H-beams embedded in it, the top flanges of the beams 
being a few inches above the surface of the concrete. 
There is a central well, with a pivot. The turntable is 
erected in place, with its two track plates ; the upper one 
is bolted under the boom of the turntable, and the lower 
one is bolted to the concrete foundation. Against the 
latter plate is also placed the turning rack, the top surface 
of which has previously been planed. The table is sup- 
ported temporarily by brackets bolted to the web or 
drum, and having their lower legs bearing on the planed 
upper surface of the rack. The length of these legs is 
such as to give the proper distance between the upper 
and lower track plates. Four or five planers are now 
placed on the lower—fixed—track plate, and the drum is 
revolved by a motor and gearing. The planers thus finish 
the face of the upper track plate to the required bevel. 
When this is done, the planers are attached to this plate, 
and, the drum being again revolved, they plane the face 
of the lower plate. For finishing the heels of “ rolling- 
lift’ bascule drawbridges, which open vertically by rolling 
on the curved heels of the trusses—no fixed centre pin 
or trunnion being used—the rolling girder is laid flat on 
the foundation already mentioned. A milling cutter, on 
a vertical axis, is then mounted against the edge of the 
girder. This cutter is driven by an electric motor, while 
another motor revolves the girder in a horizontal plane. 

Nearly all the tools are driven by electric motors, with 
an individual motor to each tool. This plan is preferred 
to the group system of driving when the tools are of such 
size as are used here. In several of the machines the 
motor is geared directly to the machine, but it has been 
found that there is less wear and tear when the motor is 
belted to the machine, the belt forming a more flexible 
connection. This arrangement is, therefore, being sub- 
stituted for the direct gear in some cases. Various 
means are provided for handling the material in the 
shops. Narrow-gauge and standard-gauge lines serve the 
yards and pass through west of the shops. In the plate 
shop there are electric travelling cranes, running laterally 
on runways parallel with the roof trusses. From the 
crane girder is suspended a swing beam composed of a 
rolled steel joist, parallel with the girder. This is sus- 
pended by two wire cables anchored on the girder, which 
pass around pulleys on the beam and back to the hoist- 
ing drums on the girder. On the lower flanges of the 
beam run two trolleys with chains and hooks. These 
trolleys have no power, but are shifted along the beam 
by pulling on the chains. The attendants do not ride 
upon these cranes, but are stationed upon elevated plat- 
forms, whence they have a good view, and control the 
cranes by means of levers. One man operates two 
cranes. There are four motions to be controlled— 
traversing the crane to and fro, and raising and lowering 
the load. 

At the tools there are trolleys running on longitudinal 
runways, and fitted with differential hand hoists. At 
the drills are travelling cranes or traversers running at 
right angles to the row of drills and carrying hand hoists. 
These are operated by hand. In the riveting shop are 
light hand traversers with chain hoists, and also heavy 
Shaw electric cranes travelling across the shop on run- 
ways between the very heavy roof trusses. The riveters 
are usually suspended from hoists on longitudinal 
runways. 

There are from twenty to thirty machine riveters, all 
operated by compressed air, and having a toggle connec- 
tion from the piston-rod to the plunger. Some of these 
are fixed, with a gap frame rising vertically from the floor, 
but most of them are suspended from overhead trolleys 
and are shifted along the work. For deep girders, there 
are shallow pits under some of the lines of riveters. 
The rivets are heated in large rectangular furnaces, 
which occupy permanent positions. These are fired by 
oil. For chipping and light riveting in the yard, to 
finish the work for shipment, pneumatic hand riveting 





hammers are used. There are four rivet-making machineg 
and rod furnaces; three of these will make 16,000 
rivets per day. 

Most of the material is stored under cover in a large 
building equipped with overhead trolleys and chain 
hoists, but during very busy times it is also stored in tho 
yard. Even so, there is not sufficient space for proper 
storage, and material is sometimes piled so high that 
large quantities have to be moved to and fro to enablo 
any particular lot to be reached. As the works arc 
situated in the crowded manufacturing district of 
a large city, no increase in area is practicable. The 
railway cars with material can be run right into 
the storage house, which is fitted with Yale and 
Towne triplex chain hoists. In this building also 
is a Newton cold saw. Owing to the congested 
conditions, both receiving and shipping yards are used 
for shipping finished work. The former yard has a 5-ton 
steam travelling gantry crane, and also a steel derrick 
crane, with latticed boom and mast; the latter is sup. 
ported at the top by two inclined struts, or braces, 
attached to upright steel A frames. The derrick crane 
is operated byelectricity. The shipping yard is similarly 
equipped, but the gantry crane has a capacity of 50 tons 
and is 90ft. long. The electric derrick crane is larger 
and of 15 tons capacity. 

The power plant ofthe works was entirely re-organised 
in 1898, when a change was made in the transmission 
system by which the use of shafting was dispensed with. 
All the machine tools are operated by compressed air or 
electricity, according to which power is best adapted to 
each particular machine. 

The compressed air is supplied by an Ingersoll and 
Sergeant two-stage or duplex compressor, with parallel 
cylinders 18}in. by 30in. and 30}in. by 380in. The steam 
end connects to two simple Corliss engines of 200 horse- 
power each, placed side by side and connected to crank 
discs on the fly-wheel shaft, the cranks being set at 
90 deg. Tail rods from the steam cylinders operate the 
air cylinders, and a circulating pipe in the hollow tail rod 
of the low-pressure air cylinder—through which the air 
enters—keeps the cylinder cool. From the low-pressure 
cylinder the air passes to a vertical intercooler of the 
receiver type, 34ft. diameter and 11ft. high. This has 
sufficient capacity to fill the high-pressure cylinder 
without any drop in pressure. The pressure in this 
receiver is 30 lb. per square inch. The air from the low- 
pressure cylinder enters at the top and passes down 
through a cylindrical chamber extending to about 4ft. 
from the bottom. This chamber is open at the 
bottom, and contains a nest of lin. vertical tinned 
brass tubes through which an upward current of 
water is maintained. The cooled air, passing out at 
the bottom of the chamber, rises in the space between 
it and the outer shell, and is led out at the top of the 
receiver through a pipe leading to the second stage, or 
high-pressure cylinder. In this intercooler the tempera- 
ture of the air is lowered from 240 deg., as it comes from 
the low-pressure cylinder, to atmospheric temperature 
before it enters the high-pressure cylinder. From the 
latter the air passes to a vertical reservoir in the engine- 
room. The air pressure is 801b. per square inch in the 
intercooler, and 801b. in the reservoir. The compressor 
has a capacity of 2200 cubic feet of free air per minute, 
compressed to a pressure of 801b. per square inch. To 
ensure economical working of the engine it is desirable 
to maintain this pressure uniformly in the reservoir, and 
this is effected by means of a sensitive regulator of the 
diaphragm type, whose rod is connected to the governor 
rod, and changes the cut-off of the valve gear. The 
economy of the Corliss engine is realised much better in 
this way than by throttling the steam, and the governor 
has little to do except to speed up the engine when there 
is a heavy demand upon the reservoir. P 

This plant originally supplied power for the following 
tools and appliances :—Fifteen pneumatic riveters, with 
cylinders 1lin. by 9in., six rotary air drills, six pneumatic 
hammers, four rivet furnaces, and thirty-six heating 
furnaces—all with oil fuel. With the growth of the 
business other tools and machines have been added, and 
a Norwalk simple direct-acting air compressor has been 
put in as an auxiliary, or for reserve. 

The power plant for the electrical equipment at these 
works consists of a generator of 200 kilowatts capacity, 
driven by a belt from a Corliss engine ; and also a smaller 
generator directly connected to a high-speed horizontal 
engine. The 200-kilowatt generatcr was designed to 
furnish current for motors driving the following tools and 
appliances, but the use of electric motors has since been 
materially increased—twenty-six punching machines, 
four cranes, one derrick, one plate roll, one bending 
roll, one paint mixer, one milling machine, one radial 
drill, one pair emery wheels, four batteries of radial 
drills, carrying forty-five bits, for holes }}in. to Ijin. 
diameter. 

American Bridge Company: Elmira Works.—The 
Elmira Bridge Company, now absorbed in the “ Trust,” 
had its original works in the city of Elmira, and these 
comprised a rivet shop, pipe shop, machine shop, 
template shop, power house, office buildings, and other 
smaller buildings for special purposes. The works are 
served by a siding from the Erie Railroad. About 1896, 
the company found it necessary to enlarge the capacity 
of its works, and being unable to secure land for the 
enlargement of the original plant, it purchased a tract 
of 25 acres a few miles distant, and established an inde- 
pendent plant, while keeping the old plant also in opera- 
tion. .The new works have sidings from the Lehigh 
Valley Railroad and Erie Railroad, and the handling of 
material in the yards is effected by narrow-gauge trucks 
and boom derricks. 

The riveting shop at the new plant is 100ft. by 400ft. 
At the old shops the straightening work was done by 
hand sledge hammers on cast iron beds, but the new 
plant was equipped with straightening presses for angles, 
&c., and bending or straightening rolls for plates. For 
carrying the plates at the large edge planers the ordinary 
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traveling platform, or carriage mounted on wheels, was 
replaced by a cluster of cast iron pedestals about 2ft. 
apart between centres 1n both directions. These pedestals 
covered an area large enough to provide for the largest 
plates to be handled, and each was surmounted by a 
swivelling wheel or castor. The plate rested on these 
castors, which allowed easy movement in any direction, 
and at the same time allowed the men to set around and 
close to the plate by passing between the pedestals. 


In the rivet shop at each plant there is first the laying- | 


out room; then come the shears, punches, drills, reamers, 
Ke. ; and finally the riveters at the end, where the 
finished work is delivered. 


chippers and riveters. Outside the building air is also 
used for all these processes on riveted work. 
newer shop the compressed air pipes are laid under the 
floor, with cocks projecting through at frequent intervals 
for the flexible hose connections. The air is supplied by 
a compressor at each plant, and a decided economy in 
its use has been obtained by re-heating. This is accom- 
plished by the simple process of passing the air through 
a coil enclosed in a hood over the rivet-heating furnace, 
or placed inside a common stove. For out-door work in 
cold weather, reheating was found to be necessary, to 
prevent freezing in the pipes. 

Among the special machines is a machine for milling 
the ends of angle stiffeners for plate-girder webs. In 
plate-girder work the stiffeners are usually crimped to fit 
over the web flange of the flange angle. One flange of 
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MILLING ENDS 
OF PLATE GIRDER STIFFENERS 
Fig. 11 
the stiffener bears in the fillet of the flange angle, or 


boom angle, and has to be machined to fit the curve, 
while the other flange is cut square. The end of the 


A noticeable feature in both | 


these rivet shops is the extensive use of compressed air, | Saag . : 
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THE SIMPLON TUNNEL AND ITS CON- 
SEQUENCES, 

| At about the end of March, the Simplon Tunnel will have 
| been driven from the Swiss end into Italian territory, in 
| the subsoils of which Italian jurisdiction will nominally 
| prevail in the event of labour troubles, although since 
| this tunnel heading will be practically removed further 
| than ever from the domain of the Italian carabinieri, it 


| is not very probable, for some time to come at least, that 
any social difficulty will be sent over the Alps for settle- 
ment, or that the use of gelatine explosives, so severely 
prohibited at the Italian end of the tunnel, will be likely 


rossa glaciers, for, notwithstanding the very particular 
concern of the authorities as to the care of the dynamite 
at Iselle, all inquests as to responsibility in case of acci- 
dents at the Swiss-worked end will still incur to the 
country in which the contract was signed, viz., 
Switzerland. 

The work of boring is continuing to proceed satis- 
factorily, with a total advance of 10 m. per day, and, 
contrary to the unreliable reports invented for the daily 


| Press, the heat of the rock at the Swiss end still tends to 


subside, and that at the Italian end remains at near- 
abouts 36 deg. Celsius (about 97 Fah.), while the water 
inflow has diminished to 880 litres per second. In the 
revetment of the tunnel, where traversing the anhydrite, 
it has been found necessary to employ an inverted arch 
foundation of béton, as shown by the diagram given on 
page 57 (January 16th). There now only remained early 
in February 5 kiloms. to pierce—that is, 3-1 miles total, 
or 1} miles at either side, and there are, so far, no indica- 
tions of meeting with any future difficulties as the work 
proceeds or that might prevent the tunnel being entirely 
completed during the autumn of next year. With the 
accomplishment of the work now well within sight, 
barring the unexpected, the International Exhibition of 
Milan is being organised for the spring of 1905, and will 
most probably take place in the Simplon Park. 

The opening of this new international line, which will 
give travellers to Milan vid Dover-Ostend a splendid 
alternative route, is constantly engaging the attention of 
experts in the Italian Government, the principal subject 
in direct connection therewith being, of course, that 
development of the ancient port of Genoa which shall 
eventually make this the port of supply for Central 
Europe. Many new railway lines are being built or 
projected to connect various points in Liguria, Piedmont, 
Lombardy, and Emilia. The new line just authorised 
between Cuneo and Nice wil] form another international 


| connection for Turin, Milan, and Venice, which may 


stiffener is ordinarily first planed or milled square, and | 


then the flange fitting the fillet is ground to the proper | 
| England and France, and the confidence so gained for 


curve on an emery wheel. In the special machine above 


mentioned, however, a special cutter miJls both the | 


square and curved flanges of two stiffeners simul- 
taneously. This may be understood from an examination 
of Fig. 11, which is reproduced from the American 
Engineering News. 

In the template shop, the practice is adopted of fitting 
up the templates for full size trusses on the benches 
instead of upon the floor, the aisles between the benches 
being bridged over where required, so as to form a 
continuous surface. The advantage of this method is 
said to be chiefly in the greater convenience with which 
the men work. This practice is followed at a few other 


works, but as a rule large template work is laid out upon 
the floor. 








_ THE British IRON TRADE AND AMERICAN CoMpETiTion.—Last 
year the British Iron Trade Association, which represents nearly 
three hundred of the leading manufacturing firms in Great Britain, 
published a large volume of. reports of special commissioners 
appointed to investigate the subject on the spot on American 
industrial conditions and competition as affecting the iron and 
steel industries. This volume has since attracted a good deal of 
attention both in Europe and in the United States, and it has been 
deemed desirable that the members of the trade should be afforded 
the opportunity of discussing the whole subject of American 
competition in the light of the facts presented in the Commission 
report, A conference has therefore been called for this purpose, 
" be held at the Westminster Palace Hotel in the morning of the 
prey when several important papers will be read and con- 





ultimately become a feeder for Genoa. 

The recent industrial progress of Higher Italy, and the 
concurrent advance of Italian finance to its present 
flourishing condition, are matters very closely followed in 


Italy abroad is rendering the average Italian less shy of 
industrial enterprises as safe investments, so that in 
course of time he may become as patriotic and conserva- 
tive as the inhabitants of many other prosperous 
countries. 

But if finance in all its connections flourish, the social 
conditions of life, as they are visible to the eye daily, 
make no corresponding advance, for the land and the 
people are crippled with taxation, and the country at 
large suffers from prohibitive import duties. Labour is 


poorly paid, and the cost of living is far in excess of that | 


in the United States. Those things which are secondary | 
necessities of life in England or France become luxuries | 
in Italy. To give a few instances :—Paraffin lamp oil 
costs 8s. per gallon; methylated spirit, for burning, costs 
10s. per gallon. Spirituous liquors are simply prohibi- 
tive. Chemicals, drugs, and medicines are excessively | 
high-priced. Sugar costs 8d. per lb. Reliable tea, | 
7s. 6d. per Ib. Salt—a very dirty mixture—is a govern- | 
ment monopoly, and sold at the tobacconists at 3d. | 
per Ib. The “staff of life” costs 2d. per Ib. English 
anthracite, £3 to £3 4s. per ton. Import duties are far- | 
reaching. A packet of old Italian machine drawings, | 
made on Italian paper, prepays, merely for re-entry at 
the Italian frontier, from 8f. to 10f.; and a small packet 
of torn MS. and old photographs, all of entirely Italian 
origin, pays 2f. import duty to return to their owner in 
Italy. 


The cost of aliments and the duties thereon are such 
that Italian imitations are of necessity exceedingly 
numerous. Canned, tinned, or potted foods are stocked 
in great quantities in the various towns, and of those 
purporting to come from Australia the very strange 
English on the tickets indicates a continental origin, and 
this, judged by the character of the letterpress, German. 
Perfumery and articles de Paris are labelled with tickets, 
the “ French” of which would be excellent reading for 
comic newspapers. Real Italian wines are guaranteed 
with the labels of English houses, and expensive genuine- 
imported “ Cognac” breathes of Italian oil beneath a 
French capsule. In general, no Italian believes in home 
produce. Everywhere advertisements proclaim certain 
kinds of goods to be reaily foreign and not “ Nazionale.” 
Excellent Italian textiles, it is said, go to England to get 
an English trade-mark in order to sell at higher prices 

| than the unmarked goods. Not that the material is 
much inferior to English, while perhaps superior to 
French, for the quality is always improving, but the 
foreign name imparts faith. As regards machinery in 
general, the number of good makers in Italy is increasing ; 
and the less and less orders for locomotives are likely to 
reach Germany or Austria. 

Italy, as France, is saddled with the same restrictions 
to interurban commerce by the same costly system of 
city dues, dazio or octroi, upon imports between city and 
city or commune and commune, and this method of 
taxation necessitates a formidable army of officials, 
causing a loss of time which in England would represent 
millions annually. 

To give an instance of these city dues, may be men- 
tioned the fact that besides the usual provisions—and 
sometimes sandwiches—manuscript music found in the 
papers of a traveller also pays duty on entering, say, 
Turin from the next nearest city—Milan; and an 
engineer's old drawing board is subjected to taxation for 
the same reason. 

These city officials may be seen riding on the tramway 
goods locomotives just for the same reason that in 
French towns the octroi man is driven about with, 
say, a cart-load of fresh biscuits or a van-load of old 
house furniture in course of removal from a suburb into 
a city. 

Those who have opportunities to know the highly 
estimable qualities of Italians—qualities which are too 
often ignored or forgotten in the midst of really misplaced 
praises of a climate and country-side that are, in fact, 
infinitely less favoured than is that clump of green 
islands to the north, embalmed, winter and summer, in 
the warm Gulf Stream—must all wish for Italians, in the 
interest of “young” Italy’s industrial progress, a more 
equitable and economical system of taxation. 

Without entering into the multiple causes of the present 
prosperous advance, there is nothing by which this is so 
palpable to the common man who works for his living as 

| the increasing value of Italian money. There was a 
time—a few years ago—when the £ sterling was worth 
anything from 34 lires to 28 lires, and eight months ago 
only it was worth 25 lires 65 centesimi, while to-day it 
has dropped to 25 lires 15 centesimi, or equivalent to the 
French rate; but instead of being paid in gold, as in the 
latter, the sum mentioned is only paid with the still 
| depreciated Italian paper money, and from which it is 
necessary to make a deduction of from 2 to } per cent. 
| for the equivalent in Italian or French gold, in which coin 
| £1 sterling in Italy is only worth, therefore, 24 lires 
| 65 centesimi. 

As an illustration: a cheque bought for £100 sterling 
in London has a value of 2515 lires in Italian paper 
money, or small divisionary coin, but only 2465 lires if 
paidin gold. Thus, to return immediately the same value 
| to London, and for which transaction gold only is accepted, 
it is first necessary to make up the sum of £2, exclusive 
of all the usual costs. It is thus evident to anyone that 
Italian money stands very high, and that local bankers 
are flourishing —a fact which they admit with 
equanimity. 

Italian industry also is thriving, but the principal draw- 
| back to its general development is the price of imported 
coal—the Mediterranean Railway Company alone paying 
18,000,000 lires annually for its supplies—and conse- 
quently the utilisation of all available water power is 
| often looked to as a future solution of this difficulty. Of 
its limitations, Italian engineers—without being any less 
competent or enterprising than others—are well aware, 
and statements that are made abroad regarding a future 
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wholesale transformation of Northern Italian steam- 
worked railways to hydro-electric traction are simply 
irresponsible and premature conclusions. There are, of 
course, well-known examples of electric-worked railway 
lines, with current generated by steam, at a cost for 
traction not much in excess of that of steam locomotives, 
but the luxury of smokeless travelling—not to speak of 
the extraordinary carriage oscillations—appears to be the 
only material gain of this exploitation. With tramways 
where smoke is quite inadmissible, hydraulic power is 
undoubtedly the most economical possible, and notably 
so in such northern cities as Milan and Turin. But a 
well-known engineering expert, Professor Colombo, 
senator, considers that with the present price of coal, the 
price of steam engines and engines for poor gas, as com- 
pared with the high price for electrical force, the com- 
petition with hydro-electric installations will run 
extremely close, and that there are very few out of the 
innumerable existing hydros which make much interest 
on capital outlay. 

Thus the question of hydraulic power is not for a 
moment to be considered with the working of the new 
lines necessary for the development of the port of 
Genoa; but instead, steam locomotives of the most 
powerful type possible, with the limit of 14 tons per axle 
and curves of a minimum radius of 810ft. We illustrate 
one of these new engines, a huge six-coupled locomotive, 

. on the preceding page. 

The chief impediment to the development of this 
Italian port is due to the difficulty that exists in dealing 
with the rail traffic of connecting lines on account of the 
intervening barrier formed by Apennine ranges. 

The principal northern railway connecting with the 
Simplon runs vid Alessandria and Novara. The passage 
of the Ligurian Apennine occurs between Sampier- 
darena and Ronco. 

Here between these latter places there exist already 
two double-track roads, parallel one with the other, and 
which imeet at the top of the incline at Ronco. The 
older one, used .for goods, passes vid Pontedecimo 
through the Giovi tunnel to Busalla, and has a maximum 
grade of 1 in 27°7, while the relief line vid Mignanego 
traverses the longer tunnel of Ronco, and is graded so 
that the maximum inclination does not exceed 1 in 62. 
The constriction of the trafic at this spot is such that 
for some years past various plans have been advanced 
for improving the existing lines or making yet others. 
Besides the lines already mentioned, another exists, vid 
Ovada and Asti, with a grade of about 1 in 50; this, how- 
ever, bears to the west, and is of more particular interest 
to Turin only, with which city it forms the most direct 
route; but the prolongation of the railway from Ovada 
on to Alessandria is suggested as a useful relief line for 
the traffic destined for Milan, which would otherwise 
pass by Ronco and Novi, and a very important line 
from Genoa to Piacenza is also discussed. 

More direct communications with Milano have likewise 
been suggested by means of two new branches connecting 
with the Giovi lines, and passing, the one by Boccheta 
and the other by Rigoroso and Tortona. 

Of five or six schemes, certain are favoured by the 
Government and others by the Mediterranean Company, 
although none appear to have been decided upon up to 
the present, and it is generally feared that, as four or five 
years must elapse before any of the new alternative 
routes would be ready for trafiic, the loss of chances for 
the early development of the port in connection with the 
Simplon will be considerable, and these matters are 
therefore being urgently pressed upon the attention of 
the Italian Parliament in order to avoid further loss of 
time in a matter of such vital national importance. 

Without immediately commencing upon any of the 
new lines proposed, it is of urgent necessity to increase 
the potentiality of those already existing by relaying the 
present 73 lb. rails with others of heavier section, as are, 
so far, only used in tunnels; by lengthening the radius of 
curves; by the construction of heavier bridges or reinforc- 
ing those existing; by the fullest adoption of the block 
system with modern signalling appliances, and by the 
extended application of forced ventilation in tunnels. 
Throughout, the plan of all new lines or modifications 
and structural changes to the permanent way ofold roads, 
the one prevailing idea is that all work should be based 
upon the essential conditions of great modern railways— 
that is, for the lines to be kept at the lowest altitude 
possible, to be the most level and the most direct, 
and that, moreover, without too much consideration of 
the first cost, whatever be the length required for the 
tunnels, which, as a necessary consequence, must be very 
numerous. 

The Simplon, which reduced the passage of the Alps 
by 700 m., and the Jura range, which is being surveyed 
also for the lowest possible altitude of boring, are pointed 
out as ideal examples to follow, in order to render the 
line Dijon-Geneva-Genoa a practically level one through 
the Jura, the Alps, and the Apennines. Unfortunately 
for these projects, the inertia of the financial side in this 
matter is likely to prove a heavy drag to the most 
optimistic engineering energies. If the projected direct 
lines between Genoa and Milan, and between Bologna 
and Florence, should cost, as is estimated, from 200 to 
250 million lires, it is, on the other hand, and even by 
Professor Colombo, considered that the augmentation of 
the traffic, the affluence of foreign commerce, and the 
increased importance of Genoa as a port of importation 
and exportation for Central Europe, would largely com- 
pensate the outlay. With such thoroughly modern lines, 
the highest speed trains in Europe would be admitted 
upon Italian railways, and so induce that foreign travel 
which is a factor of so much consequence in the 
economical prosperity of Italy. 

At present the daily traffic across the Apennines 
amounts to only 1400 car loads, and if the opening of 
the Simplon Tunnel secures for Genoa the carriage of 
goods to and from the west of Switzerland, this figure, 
it is calculated, would be increased to 2500 car loads 
daily, and, as a consequence, the existing lines, already 





overcrowded with traffic, would be quite unable to cope 
with the augmented services until the passing of the 
Apennines was rendered easier. 

To-day Genoa is merely a port for the supply of home 
needs, and is practically not used for international transits, 
such goods amounting to hardly more than 9 per cent. of 
the total traftic, while of the 60 per cent. that is hauled 
over the Apennines more than half of it is destined for 
Milan. As the station of this latter city is inadequate 
to deal even with present traffic without blockages, it is 
objected by some persons that a new station would be 
necessary before making new lines of communication ; 
but this is really a mere detail compared with the rest, 
and it is much to be hoped, apart from the question of 
freight, that a more convenient and decent station will 
be provided for the passenger traffic in good time for the 
Exhibition of 1905. 

The small importance of Genoa actually must come 
asa surprise tomany. Taking the figures of one week, 
for instance, the third week in January, we find that 
only eight boats entered the wharves, 5626 tons were 
unloaded, 370 tons shipped, 522 tons arrived by rail 
and by road, and 4815 tons were removed by the same 
means. 

For the development of the shipping trade the most 
recent proposal is to subvention a direct line of steamers 
between this port and Central America. 

The moment seems to be a favourable one for the 
introduction of foreign capital and enterprise in many 
engineering undertakings pending, and which should 
represeat a very desirable gain for a!l concerned. 








INSTITULION OF MECHANICAL 
ENGINEERS. 
THE PREMIUM SYSTEM. 

On Friday evening last an interesting paper entitled 
“A Premium System Applied to Engineering Work- 
shops’? was read and discussed at the Institution of 
Mechanical Engineers. The paper was contributed by 
Mr. James Rowan, of Glasgow, the inventor of what, we 
believe, is the best system of paying wages yet devised, 
and an employer who knows probably more about 
systems of this kind than anyone else in this country or 
elsewhere. 

After the paper had been read, Mr. Hartley Wick- 
steed, the President, said that it had to be taken in 
conjunction with a previous paper on the same subject 
which the author read in 1901 at Glasgow, and it was 
only with the help of that paper and their previous know- 
ledge of the subject that they found themselves in a 
position to assimilate the present contribution. 

One of the essential elements of the premium system 
was that it compelled attention to every individual 
piece. It obliged the employer to look into every 
item of his work, and if discrepancies or extrava- 
gance was found to modify either the design 
of the part involved, the method of making it, or 
both. Another of the valuable features of the plan 
was that it gave to every individual man his individual 
reward, and because of this fact it was possible for the 
manager or employer to follow in detail the progress of 
work through his shops. He was able to tell how long 
any piece took, and who were the best workers. But 
these undoubted advantages had to be paid for by what 
it must be acknowledged was a very formidable organisa- 
tion. The premium system demanded from the manage- 
ment the use of an active and energetic intellect; it was 
distinctly a system requiring brain work, a system 
opposed to the indolence and laisser faire which were 
characteristic of some of our older works. He then 
called upon Mr. L. Pendred to explain two diagrams which 
were hung on the wall. As the diagrams appear in the 
little pamphlet which is being issued from this office, 
and as they are fully explained there, there is no need for 
us to reproduce them here. Mr. Pendred said further 
that he thought Mr. Rowan had made the system appear 
too difficult, and he explained briefly how it could be, 
and had been, adopted in several works with great facility, 
and but little addition to the staff. 

Professor Barr, of Messrs. Barr and Stroud, where the 
towan system is used, explained that the work they did 
was of a totally different nature from that done at Mr. 
Rowan’s works, but they, nevertheless, found a great 
benefit in the premium system; he wished by this to 
make it clear that the advantage did not depend upon 
the nature of the work done, it was applicable to all 
kinds of work. He thought that it was very easy not to 
realise the true importance of this paper. It was that the 
introduction of the premium system brings the manage- 
ment into touch with details. It forcibly calls their 
attention to things they ought to know, and for that 
reason, if for no other, it would justify its introduction. 
The system showed the cost of every detail, and the 
astonishment they felt at the high price of some things, 
and the cheapness of others, set them to inquiring how 
these things came to be. They were thus led to 
improving their methods or machinery, and they were 
able to select the best kind of machine for doing a 
certain class of work. Furthermore, besides greatly 
increasing the general energy of the shops, it brought 
the best men to the front, generally the men 
who combined active - intelligence with skill. He 
had no hesitation in saying that the Rowan system 
was the best. It wa3 exceedingly difficult—practically 
impossible—-to foretell the time that would be taken to 
do a certain job of which there was no previous experi- 
ence. An error of 75 per cent. on the best opinion was 
not uncommon. Now, if a bad calculation was made, it 
did not result in the wage rate rising to a very high figure, 
as it would under the Halsey system. He, moreover, did 
not think that the system was nearly so formidable as 
Mr. Rowan’s paper made itappear. The extra time and 
staff required over and above what was necessary for any 





good system of allocating and costing work was not 
great. 

Mr. J. Robinson, of Messrs. Sharp, Stewart and Co, 
said that he had not seen his way to adopt the pre. 
mium plan in his works, because (1) the amount of 
detail was very great in locomotive work, and as every 
detail must have its standard time fixed, he was appalled 
by the prospect. (2) They were told that if any par. 
ticular job took too long, the design of the part 
should be altered. This they could not do in locomo. 
tive building, where the design of many parts was settled 
outside the works. He understood, however, that Messrs. 
Neilson, Reid and Co. were about to adopt it, and he was 
going to watch their experiment with interest. He 
gathered that the immutability of the standatd time was 
one of the essential features of the system. Once settled, 
he understood, it was to remain without alteration for « 
year. Now, when they got an order for a number of 
locomotives, they put them out in fives, and if it was 
found that there was any serious mistake with the first 
batch, the time could be readjusted before the second 
five were started. 

Mr. Yarrow briefly explained the system used at his 
works ; it is practically the same as that employed by 
Messrs. G. and J. Weir, the men receiving a premium 
equivalent to half the time saved. He dwelt upon th: 
necessity of using great care in fixing the times and th: 
danger of cutting the rates. He asked Mr. Rowa: 
whether he experienced any difficulty in working th: 
premium plan side by side with day work ; and whethe: 
he found that since the men were earning more they lost 
more time before breakfast and so on. He laid stress on 
the importance of seeing that a new job began as soon 
as the old one ended. 

Mr. Lea, Mr. Price Williams, Mr. Richardson, and Mr 
Macfarlane Gray spoke briefly, the latter proposing a 
scheme depending on the declaration of an average 
interest by any company, and the division of the excess 
annually amongst the workpeople. 

Mr. Andrew, of the British Westinghouse Company, 
pointed out the necessity of increasing the efticiency 
of the inspection department and the need of time 
takers. He spoke strongly of the desirability of leaving 
the rate once it was fixed alone, waiting until such time 
as the design was altered to change it. He did not think 
that, generally speaking, there was much difliculty in 
fixing suitable standard times. He thought the half-and- 
half division was very fair, because the maintenance of 
the premium plan, the care requisite to work it, and 
the extra staff it demanded, involved a good deal of 
expense. 

Mr. Hill, manager of the Great Eastern Railway works 
at Stratford, asked for further information on the 
premium system as compared with piecework. He said 
he had a long experience with piecework, and, whilst he 
was quite convinced that it was better than day work, he 
was prepared to learn that the premium plan was better 
still. He thought that when a works had got a really 
well-established piecework system it would be difficult 
to change to the premium payment. In reply to Mr. 
Robinson, he said he could see no more difficulty in 
fixing the time for the premium plan than for piecework. 
He asked for more information on the payment of miscel- 
laneous labour, such as the carriers-up and trimmers in 
the foundry, and so on. He did not see why it was 
necessary to have a separate rate-fixing department ; at 
present using piecework ; their foremen fixed nearly all 
the rates, and he could not see the objection to their 
doing the same for the premium system. The men were 
generally consulted also, so that the agreement was in - 
the nature of a contract. He would like to know if that 
was usual under the premium system. 

Mr. Rowan was then called upon to reply. He said a 
few words about the diagrams on the wall, and referred 
very generously to the articles in this paper with which 
they originally appeared. He went on then to explain 
that the premium system has a greater value than the 
mere saving in wages cost per piece, and that was that it 
effected a great reduction in the “on-cost”’ or general 
establishment charges. The production of the works as 
a whole, or of any machine in detail, was increased, and 
there was, therefore, more return per day for the capital 
invested in the works and machines. Another thing in 
its favour was that it brought the masters and men 
together, and in a friendly spirit. He was opposed to 
foremen and managers attending to the clerical work of 
the premium system; they should devote their whole 
time to looking after their men and machines, and should 
do nothing else. He did not think Mr. Robinson could 
have devoted much study to the premium system. He 
(Mr. Rowan) thought it was harder to apply it to marine 
engines than to locomotives, and, in fact, he was 
inclined to think that locomotive works were an ideal 
place to use itin. He quoted figures from a long table 
to show that since the introduction of the premium 
system time-keeping had improved in his works. All the 
men who earned good premiums were highly respectable 
men, and good time-keepers. The standard amongst the 
men had distinctly improved. He noted what Mr. Hill 
had said about the saving effected by piecework, but 
they must encourage and help the men to go further 
both in increase of premium and increase of output. He 
did not consult his men as to the amount of time that 
should be allowed, and for the simple reason that it was 
useless, as neither they nor the foremen had the faintest 
idea of the time in which a job might be done. But he 
had no trouble on that score, and his men were 
thoroughly satisfied with the system. He thought 
about five-eighths of all his men were paid by premium ; 
all the machine hands were, and the labourers assisting 
them; but some cf the labourers were on time, and he 
had found it impracticable to put the pattern-makers on 
premium. 

The meeting then came to an end. It is intended, at 
the suggestion of Dr. Barr, to ask Mr. Harold D. Jackson, 
of Messrs. Barr and Stroud, to read on a future occasion 
a paper on cost keeping by the card system. 
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WIRELESS TELEGRAPHY. 





Dr. FueMING devoted a large portion of his concluding 
lecture on “ Hertzian Wave Telegraphy ” to the discus- 
sion of the means necessary to ensure privacy, and the 
effectiveness of the present methods. He explained at 
some length the meaning and use of syntonisation, and 
showed by experiments that it was possible to so tune a 
transmitter and a receiver to each other that the latter 
would reject all messages not intended for it, and he went 
on to ask how far this solution was satisfactory in actual 
practice. It had been stated, he said, that large power 
stations would play havoc with the messages transmitted 
from stations of smaller power, and, in order thoroughly 
to satisfy himself on this point, he had made arrange- 
ments with Mr. Marconi that certain plant and apparatus 
should be put wholly and solely at his disposal for a series of 
experiments, which were made on the 18th of this month. 
These tests were made in Cornwall, the great aérial which 
is used for the transmission of Atlantic messages and the 
simple and small apparatus which communicates with 
ships passing up the Channel being employed. The 
object of the trials was to find out if powerful messages 
given out by the great Poldhu aérial would interfere with 
the much weaker messages from the ship apparatus, or 
whether the syntonisation was so effective that, although 
both aérials should be speaking at the same time, only 
the right messages would be received by the instruments 
intended for their reception. Great care was taken 
to prevent any collusion between the operators and to 
put the experiments above any hint or suggestion of 
juggling. In all, sixteen messages were sent, eight from 
each station. They were, in the one case, messages of 
the kind that might be transmitted across the Atlantic ; 
in the other, messages such as would pass between a 
ship and the shore. Up to the moment of transmission 
they were kept in sealed envelopes and }nown 
only to Dr. Fleming himself. These messages were sent 
out from the two aérials at Poldhu, both apparatuses 
working for ten minutes together and then resting for 
five, altogether two hours being consumed in the trans- 
mission of the eight telegrams. At the Lizard, six miles 
away, two receivers were set up, one to take the 
“ Atlantic ” and the other the “ ship” messages. Of the 
latter not a single one presented any difficulty, and of the 
others seven were absolutely perfect, and one, whilst 
being a little confused in the first few words, was read 
with but little trouble by Mr. Marconi. Some of these 
telegrams, it should be mentioned, were in cypher. He 
thought these experiments justified him in stating abso- 
lutely that messages from the big aérial did not interfere 
in any way with the much less powerful ones from the 
ship station. 

There was, however, another question, and that was, 
whether powerful oscillations sent out from a big station 
would interfere with other people’s messages, that was 
with receiving instruments not especially designed to 
accept them. This, he explained, depended upon 
whether the other people’s circuits were responsive or 
not. If they were very responsive they would probably 
be interfered with, just as a light pendulum might be put 
into violent vibration by a single fillip, whilst only 
regular, properly timed blows could set a heavy weight 
swinging. It did not do, therefore, to have too respon- 
sive a circuit. It would pick up too many things. He 
did not deny that if a person had sufficient skill and 
patience, and the proper apparatus, any message might 
be tapped, but such a person would be one in a million, 
and he did not think much was to be feared from his 
endeavours. 

After describing various forms of receiving apparatus 
designed to isolate messages, and laying particular stress 
on the Anders-Bull selector system, he passed on to 
discuss the effect of the curvature of the earth on long 
distance aérial telegraphy. Between Cornwall and New- 
foundland the curvature of the earth produced a bank of 
sea 110 miles high, and the problem was whether the 
ether waves would pass over that bank. That, he 
showed, depended on the length of the waves. If they 
were very long they could bend round obstacles with but 
little loss, whilst if they were short, a comparatively 
small obstacle interfered with them. This he exem- 
plified by explaining that the comparatively long waves 
produced by his voice would pass with but little loss 
round his fist held a short distance from his mouth, 
whilst the short waves produced by a whistle would have 
great difficulty in passing it. There was, of course, a 
weakening of the message due to the earth curvature, 
and the strength of the transmitting apparatus increased 
rapidly as the distance increased, so that it was difficult 
to say whether it would ever be possible to communicate 
wirelessly with the Antipodes; but, at any rate, there 
was no scientific reason why it should not be done. 

He concluded by a few remarks on the curious 
phenomenon that it was easier to transmit messages by 
night than by day; on the desirability of devising means 
of localising messages, of knowing whence they came ; 
and certain improvements that were needed in trans- 
mitting apparatus. 

A hearty vote of thanks was accorded to the lecturer 
on the motion of Sir Frederick Bramwell, who proposed 
it in an elegant and telling little speech. 








AN ENGINEERING TRADE UNIONIST'S 
IMPRESSIONS OF AMERICA. 


_MIn. MarrHew ARRANDALE, the general secretary of the 
United Machine Workers’ Society, who is also a Justice of 
the Peace, a member of the Manchester City Council, and 
one of the most thoroughly honest of trades union leaders, 
records his experiences of a recent visit to the United States 
‘na special report which he has presented to his society. 
Mr. Arrandale, who was furnished with letters of introduc- 
tion to American firms through representatives of the most 


‘mportant engineering works in Lancashire, had consequently 





exceptional good opportunities for making a thorough inves- 
tigation of American labour and industrial conditions. 
Referring to one large works he had visited, and which was 
typical of the conditions prevailing generally, he states that 
he found the planers were designated ‘‘ machinists,’’ and by 
that term it was implied that they were fitters, turners, and 
general men, capable of taking a job of any description, and 
completing it themselves through the various branches which 
it had to go. Their rate of pay was 3} dols. per day, or 
equal to 13s. 64d. per day of nine hours, or fifty-four hours 
per week. For slotting—in some cases two machines are 
worked—the wages averaged } dol., or 1s. Od. per hour. 
Drillers’ wages averaged 2 dols., or 8s. 4d. per day. In 
the milling machines he found the wages averaged 
for one machine about 10d. per hour, but the men 
invariably worked two machines, and the second machine 
was paid for at the same rate, namely, 10d. per hour, which 
was then divided into two, the firm receiving 5d. and the 
man 5d.; thus the man’s wages would average 1s. 3d. per 
hour. In the drilling department he saw some things which 
startled him very much. In connection with a certain firm, 
where a large number of small cylinders were required, 
special machines had been invented which drilled nine stud 
holes in the end of a cylinder at one time. With another 
machine, working horizontally, in one cylinder nine holes 
were being drilled at one end and five at the other end, or 
fourteen holes all at once. It must, however, be borne in 
mind that nearly the whole of this work was jig work, and 
there were specialists who got up the tools for the men, so 
that they were kept®more closely to their work than was the 
case in this country. 

With regard to night work, he found that twelve hours was 
the specified time for night turn, which for the five nights 
was sixty hours per week. There was no extra pay for night 
turn if men could be had at the ordinary pay, but the firms 
invariably had to pay from 4 to 6 cents, which was from 2d. 
to 3d. per hour extra wages for night turn. If the men 
worked overtime they were paid at the rate of time and half 
for all hours worked. Ifa night hand, after his time was up 
in the morning, had to remain on until his day hand came 
on, then he was paid time and half for the day’s work. He 
found that the one-break system was general throughout the 
country—that was, the men had breakfast before they went 
to work in the morning. The men generally had seven days’ 
holiday in the year. He inquired if a man was not there to 
start at seven in the morning, which was the general starting 
time, was he not allowed to go in until dinner time. The 
answer he got was that the man could go in at five minutes 
past seven, but he would be expected to start work at once, for 
which he would be stopped a half-hour’s pay, and a man 
could also go in at twenty-five minutes to eight and start 
work at once, for which he would be stopped cne hour’s pay, 
and soon. 

He also found that throughout the whole of the States 
there was a strong desire on the part of the employers so to 
specialise work that as far as possible one man was kept con 
stantly on one job, and also that a very large proportion of 
the machinery was made for special work, and would only do 
that special work, When that work was not to hand the 
machinery had to stand still, and it could not be adapted for 
any other purpose. This being the case, he asked was there 
any system of apprenticeship in connection with the machines, 
and the answer was no, but as far as possible they brought in 
men from the floor, or from the street, and started them at 
the rate of 16 cents per hour, and they guaranteed that in 
two months’ time the same persons would be earning their 
two dollars per day. He came across a number of special 
cases ; for instance, drillers at 28 cents per hour, boring mills 
at 38 cents per hour, and it should be stated that these were 
special large machines—in fact such machines as he had never 
seen before for size. One of the boring mills or circular 
planers which could be adapted for either, or worked combined 
or separate, had a table 36ft. diameter. Visiting works in 
Cincinatti, Ohio, he found them engaged making special 
tools of all descriptions, but they were so special that 
they were generally adapted for one job and no other. The 
whole of; the toolmakers seem to be setting themselves out as 
far as they possibly could for automatic machinery, and so 
automatic was it that the slightest irregularity and the 
machine was smashed to pieces. He also found that through- 
out the whole of the country the toolmakers were bent on 
introducing as far as possible labour-saving machinery, but 
nowhere did he find that the employers were trying to intro- 
duce wage-saving machinery. The employers in the States 
seemed to value their machinery a great deal more than they 
valued their workpeople, and were prepared to pay any 
amount of money for a machine, and any amount of money 
for working that machine. They believed that was the best 
system to adopt. He also found through the whole of the 
country that there was not the slightest regard for life or 
limb. The human being was looked upon in many cases as of 
no value, and to be more easily replaced than some of the 
employers’ machinery. He did not find any uniform rate of 
wages in America, more than he found in this country, and 
he was convinced of this, that where the men were organised 
there the wages were higheest. 

He found the bonus or premium system in operation in a 
good number of firms. It was done by a time being fixed for 
each job. This time was arranged mutually between the 
foreman and the man who had to perform the work. Once 
this time was fixed, the firm agreed not to lower the time on 
any of the jobs, so that the man who performed the work 
might then make as much as he could, without any fear of 
the time being reduced, and any other man doing this work 
afterwards on a similar machine was given the same time for 
it. This was an inducement for the men to earn as much as 
they possibly could. This worked out well for the best men, 
but badly fer the inferior men. The firms contended that 
this was the most fair system on which the men could work. 
Once this system was got into, it really meant the survival of 
the fittest, and weaker ones went to the wall. It differed 
from the system of piecework in many English firms, in the 
one vital point that the prices were not to be reduced, hence 
a man could earn as much as he was able without fear of his 
prices being cut down. 

As to the general conditions of the workers, both socially 
and domestically, he was convinced, after his experience in 
the States, that the worker in this country was as well off as 
the worker in America. Our people worked as hard here as 
they did there ; our machines ran quite as quickly as they 
did there; and could employers in this country see their way 
to pay men for their ability as they did in America, no 
doubt the same amount of work could be got out of the 
machines, for whilst in America the employers recog- 
nised that the more money that could be earned, the 
more profit was left for the employer, in this country 
the employers objected to a man earning more than a 





certain amount, let his capabilities be what they may. 
One other point was that in many cases they would not 
in America take on a strange man who was over thirty- 
five years of age; yet once a man was taken on, and gave 
satisfaction, the firm did not discharge him, or reduce his 
wages when he became old in the service of the firm. The 
American workers received much higher wages than they did 
in this country, but on the other hand, the necessities of life 
were much dearer than here. House rent and railway travel- 
ling was much dearer ; food in many cases was much dearer, 
and more money was spent by the American worker in 
amusements than was done here ; and domestic life altogether 
was not nearly so comfortable in America as in this country. 
On the whole matter, he had come to the conclusion that 
the lot of the worker in this country was equal to, if not 
better, than that in America. 








THE McNAUGHT INDICATOR. 


In our issue of March 7th, 1902, we gave a description of 
three interesting historical steam engine indicators. Several 
of these were the inventions of Mr. John McNaught. These 


























INDICATOR 


AN OLD McNAUGHT 


were constructed about the year 1825. Weare now enabled 
to illustrate another indicator by the same maker. This is 
said to be of even earlier date than those above mentioned, 
and is similar in several respects to them, as may be seen on 
comparing the illustration given in March, 1902, and the 
present engraving. The working of the latter will be readily 
understood, and does not require much explanation. It will 
be seen that there are clips for the paper and a jointed pencil 
arm. The scale is graduated for 201b. above atmosphere, 
and for 15 1b. below it. There are sixteen turns to the spring, 
which is of coiled flat steel, and which, when not compressed, 
is some 23in. long. The scale is attached to the upper casing 
of the instrument by two screws, and there are slots in the 
scale so that the zero can be adjusted should it become 
necessary to do so. About seven-eighths of an inch equal 
one pound. The piston-rod passes inside the spring, and is 
prolonged through a hole in a cap at the top of ‘the instru- 
ment, which acts as a guide. The whole instrument is 
beautifully made, and it has been wonderfully preserved. 
We are indebted to Mr. Duncan McNaught, of Silvertown, 
the grandson of the inventor, for permission to illustrate this 
indic.tor. 
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BLAST FURNACE AND IRONWORKS AT 
CETTE. 


An interesting account of the ironworks which have been 
constructed at Cette by the firm of Schneider and Co. was 
given in a recent issue of our contemporary, Le Génie Civil. 
We feel sure that a brief recapitulation of the article 
describing these works will be of value to our readers, more 
especially when regard is had to the articles on blast-furnace 
construction which appeared not long ago in our columns. 
As will be seen from the small plan which is given at the 
top of page 307, the town of Cette is placed between the 
Gulf of Lyons and the Lake of Eaux-Blanches, which is in 
communication with the Lake of Thau. The works which 
our contemporary describes are situated in the position 
indicated, which is in close proximity to the terminus of the 
Midi Railway, and possess immediate connection with both 
this railway and with the P.L.M., which also runs through 
Cette. The works are thus fortunate in possessing excellent 
railway accommodation. But, in addition, the Mediter- 
ranean itself is reached by the Port of Cette, while the Midi 
and the Cette to the Rhone Canals are also available for 
transport. It was by reason of these advantages of situation 
that Cette was chosen for the site of this firm’s new works, 
for the miuerals are readily obtained from Spain, and the 
finished goods can in most instances be despatched by water. 
The choice of a suitable spot to combine the requisite advan- 
tages was by no means easy, and even when the present 
position was decided upon it was not all plain sailing, since 
the ground had to be reclaimed from the Lake of Eaux- 
Blanches. The depth of water over this ground was not 
great, and filling up was more or less easy, but special pre- 
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engines, and is heated in Cowper towers. The boilers which 
supply steam to the steam-driven blowing engines are fired by 
means of the blast furnace gas; or steam may be obtained 
from boilers near by which are fired by the waste heat from 
the coke ovens. These latter boilers also supply the engines 
in the electric power-house. The blast furnace gases are also 
used for heating the Cowper towers, and for driving some 
gas-driven blowing engines. Normally, these gas engines will 
be quite sufficient to furnish the blast for working, and the 
steam-driven machines will serve as reserve in case of break- 
down, or for starting up after there has been a stoppage. 

Fresh water is an expensive commodity at Cette, so that 
sea water is used wherever possible for cooling purposes. It 
is lifted by electric pumps into two reservoirs holding 300 
cubic metres. The exhaust steam from all the various fixed 
steam engines is led to a group of surface condensers, the 
condensed water being taken back into the boilers. This, of 
course, does not provide all the necessary feed-water, so that 
a reservoir for town’s water, holding 100 cubic metres of 
water, has been erected. This, in addition to supplying 
make-up water for the boiler, is connected to standpipes in 
various positions, from which the steam locomotives 
employed may obtain their water. 

The raw materials store consists practically of two parts, 
namely, a wharf alongside the basin, and a building close by, 
under which are three parallel tunnels provided with moving 
platforms. The wharf has raised lines run along it, on to 
which the arrivals of ore and coal by rail are taken, and from 
which the ore is distributed by inclined shoots into the 
hoppers of the tip wagons which feed the blast furnace. The 
surplus is taken by the large transporters to the heaps in the 
coal store. The moving platform in the tunnel under this 
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Crushing & Mixing 


“Tae Excuscer”™ 
MECHANICAL DETAILS 


cautions had, of course, to be taken when putting in the | 


foundations. The works have not yet reached their full 
limits, and in their present condition consist of only one 
blast furnace with its necessary adjuncts, including Cowper 
apparatus, blowing engines, gas purifiers, and unloading and 
furnace-charging appliances. 


The raw materials, as they are received on the site, are stored | 


in one building, near to a basin which has been constructed 
alongside the works, and which will in time to come be con- 
nected with the Port of Cette and be able toaccommodate ocean- 
going steamers. From this store the materials go through 


the works, undergoing various processes as they travel | 
approximately from west to east without being brought back- | 
wards, until as finished products they may be taken to the | 
basin for shipment by a line of rails which is constructed | 


along the south side of the works. The lines of railway, 


which are of standard gauge, and which have been put down | 


throughout the works, have been laid out so as to avoid turn- 
tables. 


up slag from the blast furnace. Near the coke ovens is a 


coke store, in which coke received by rail can be stored. | 
Between these two is the coke elevator which takes the coke | 


up to the charging floor. The charging of the furnaces has 
been designed to render the handling of the material, whether 
by machinery or by hand, as little as possible. Buckets with 
movable bottoms are employed instead of skips, as on the 
American inclined charging appliances. The buckets of coke, 
filled by volume, and the buckets of ore filled by weight on a 
scale, are brought by electric locomotives under the charge 
elevator, whence they are lifted to the furnace top. Here 
they empty themselves automatically into the charging 
apparatin, 

The blast is supplied by means of a group of blowing 


The lines themselves are being ballasted with broken | 









































Apparatus 


AT CETTE IRONWORKS 


building can also feed the hoppers of the charging wagons, it 
being provided with push plates. The general design of this 
part of the works is well shown above. 
Coke is made in a battery of thirty-six Belgian ovens, 
29ft. 6in. in length, 8ft. high, and having an average width 
of nearly 18in. These ovens are placed with their floors some 
16ft. 6in. from the ground level, so that they can discharge 
| down a cast iron lined shoot into hoppers, the trucks carrying 
which can be brought to the spot on rails. The discharging 
of the ovens is brought about by means of two powerful 
electrically-worked dischargers. A section through the 
electric generating station and these coke ovens is given on 
page 307. The coal is taken by the lower line to the crushing 
and mixing building, the machinery in which is electrically 
driven, where it is delivered into four large hoppers capable 
| of holding 100 tons. From these it is lifted by bucket 
elevators into four hoppers capable of holding 200 tons. 
Distributors then deliver the coal to the mixers, whence it is 
taken by another conveyor tothecrushers. The discharge from 
the crushers is taken by another conveyor to the hoppers over 
the ovens, which hold 200 tons. Each oven is charged from 
three points at once, by means of a truck carrying three 
| hoppers, or skips, the trucks being manipulated by a motor- 
| driven cable. The coal dust is made up into briquettes by a 
press, capable of producing 50 tons of briquettes in ten hours. 
This press is placed in the building, where there is also an 
oven for the drying and roasting of the ore. The press is 
worked by a 60 horse-power electric motor. The oven is 
heated by blast furnace gas, and the gases are withdrawn by 
a motor-driven aspirator. The briquettes weigh about 

| 3 kilos. each. The press building is constructed to hold two 

| similar presses, one only being at present erected. 

| Allthe material destined for the blast furnace arrives atthe 





base of the charging apparatus by two lines of rails—ong 
being for coke and the other for mineral. The hoppers con. 
taining the materials are lifted from the trucks on which 
they are carried on the rails. The hoppers or skips are 
lifted and traversed till they come above the top of the blast 
furnace, where they meet with stops, which automatically 
open the hopper doors and release their contents. The lifting 
and traversing motions are brought about by means of one 
electric motor fitted with cone clutches, so that either motion 
can be had at will. The lifting speed is 30m. and the 
traversing speed 120 m, per minute. 

The blast furnace has a capacity of 200 tonsa day. Its 
dimensions 23 m. high, its diameter at largest part is6m., ang 
at the lower hearth 4 m. Its volume is 360 cubic metres. It js 
ordinarily served by eight tuyeres, but there are eight supple. 
mentary tuyeres placed at a higher level which can be brought 
into use when required. The charging apparatus is of the 
double cone type. The cones are worked by hydraulic power 
governed from the basement of the charge-lifting building, 
Here, too, are the pump and accumulator, the pump being 
electrically worked. Arrangements to meet expansion and 
contraction are made by means of a sand joint. The gages 
which leave the top of the furnace, at the sides, are taken to 
an apparatus to remove the dust. The details of this 
apparatus are not made public. Thence they go to a further 
purifier, and from there are led to the Cowper heaters and the 
boilers ; or they are led direct to the gas engines. The shell, 
which is strongly hooped, is carried on eight cast iron columns 
resting on the lower platform, which also carries the hearth, 
There are four working platforms, one being for examining 
the tuyeres. Generally speaking, the cooling water for the 
latter comes direct from the sea water reservoir, but for those 
tuyeres which need a quicker flow of water] an electric pump 
is provided. This machine receives sea water under a head of 
from 10m. to 15 m., and raises the head to an equivalent of 
28m. The hearth of the furnace is armoured with thick 
plates of cast steel, which are watered on the outside, and 
rest on double T shaped carriers, which are laid on the 
foundation. The air circulates freely under this platform. 
The discharge hole permits of the molten metal being run 
down a double channel into two ladles on wheels which can 
cach contain 15 tons. The metal can also flow out on to the 
casting ground near by, where there is also a place for 
depositing the slag. This later product is either run into 
troughs or else disintegrated by water, when it is taken in 
wagons to the spoil bank. 

The Cowper towers are 30m. high and 64m. external 
diameter. They are connected to one chimney 75 m. high, 
which is built on piles, and constructed of specially per- 
forated bricks. The foundations of the towers and the 
furnaces themselves have also been made on piles, the con- 
crete being strongly fortified. In spite of the great weight 
of each tower, this being about 1000 tons, and that of the 
foundation, which adds some 2000 tons to the 4000 tons of 
the apparatuses, the foundation only carries some 26 lb. per 
square inch, and has not moved since it was put in. The 
foundation of the furnace itself carries a weight of some 
214 lb. per square inch. 

There are two gas engine-driven blowing engines of the 
Delamarre-Deboutville type of 600 horse-power each. They 
take in turn to work the tuyeres. As a stand-by, there are 
two steam blowing engines of 300 horse-power. These 
engines are of the Corliss type, and have already been at 
work at Creusot. These engines are, of course, intended for 
use after a stoppage. Without them it would have been 
necessary to install gas producers, purifiers, and gasholders. 
The steam engines are connected to the condensers in the 
electric power station by means of steel pipes. 

The casting hall is served by a 6-ton electric crane, and is 
divided into two by the line of rails on which the molten 
metal is broughtin. The ladles can deliver either to right 
or left, and the pigs are cast in the sand floor, which is of 
such a height that they can when cool be easily loaded into 
wagons at either side of the building. 

The electric power station contains three steam generators, 
each of 300 horse-power, at 160 revolutions. They run con- 
densing. The dynamos generate continuous current at 
500 volts. The whole works is made complete by a well- 
equipped repairing shop. There are in all 7 kiloms.—say, 
44 miles—of standard gauge line laid over the site. 








3000 HORSE-POWER ENGINE. 


On the opposite page we illustrate a large engine recently 
constructed for the Leeds Corporation by Messrs. J. and H. 
McLaren. It is of the inverted type, having three cylinders and 
enclosed crank pits. It is believed to be the largest engine 
ever built in Leeds. The cylinders are 27in. + 404in. + 
62in. x 24in., and at 200 revolutions per minute the engine 
indicates about 3000 horse-power. Some of the leading 
dimensions may be of interest. The crank shaft is 13in. 
diameter; the pins, 13in. by 15in.; the piston-rods are 54in. 
diameter ; the connecting-rods, 53in.; the crosshead pins are 
age by 14in.; the total length of the crank shaft bearings is 
7ft. 8in. The engine measures over all 24ft. 2}in. by 13ft. 6in.; 
it stands 19ft. 3in. high. The engine drives a dynamo built by 
the Electric Construction Company. 








ProposeD TRAMWAY BETWEEN DUBLIN AND SLANF.—The pro- 
ject to construct a tramway between Dublin and Slane has been 
before the public at intervals during the last five years, and it 
now seems likely that the work will soon be commenced. 
The scheme originally conceived contemplates the construction of 
a tramway connecting Slane with the Smithfield Markets, 
Dublin, and passing through Finglas, Lower Finglas, Upper 
Ashbourne, and thence pecans. in an almost straight line to 
Slane. A company was promoted and registered, and an engi- 
neer appointed who estimated that the total cost of construction 
and complete equipment for traffic would be about £140,000, or 
£5000 a mile, the length as then proposed being twenty-eight 
miles, The plans have since been revised and prepared by Mr. 
S. G. Fraser, who was appointed engineer to the line, and the 
idea of continuing the line to the Smithfield Markets ultimately 
abandoned, the Dublin United Tramway Company having under 
taken at its own expense to construct a line from the corner of 
the Finglas-road to the markets. The length of the line from 
Slane to the proposed line of contact with the Dublin United 
Company’s undertaking is slightly over twenty-six miles. Electric 
traction is the method of locomotion suggested, and as an alter- 
native oil motor engines are proposed, in which case the cost of 
the undertaking would be reduced to £100,000. In any case the 
line will be constructed with a view to the ultimate adoption 
of electricity. The project will shortly be brought before the 
North Dublin Rural District Council and the Navan Rural 
District Council for their approval, and afterwards before the Privy 
Council. In the event of these bodies giving their favourable 
consideration to the scheme, the work of laying the line wi: 
immediately be proceeded with. 
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NINE-INCH HIGH-SPEED LATHE. 


THE lathe illustrated below has been designed specially for 
the use of high-speed steels. It can be run either in single, 
double, or triple gear, and hence it has a range of speeds 
which fits it for a great variety of work ; thus, whilst it may 
be used at economical speeds on light brass work, it may be 
also used on heavy work, such, for example, as shaft turning. 
It will, we are informed, reduce a 44in. steel shaft to 3in. at 
one cut, on middle traverse, removing metal at the rate of 
about 2 cwt. per hour. 

The general design of the lathe will be gathered from the 
engraving. It will be noticed that the bed is made excep- 
tionally solid, and that the weakening effect of the gap is 
obviated by extending the pedestal under it. There is alower 
guide strip for supporting the saddle when working over the 
gap. The self-acting shaft is at the back ; it isdriven by chain 
from the spindle. The lead screw is in front; it is gripped 
by a split nut. The bed is 12ft. long, 1ft.3in. wide by 11}in. 


cleavage has been observed. The fracture is uneven to con- 
choidal. The hardness is 2°5; specific gravity from 8:1 to 
9-4; the lustre metallic and brilliant; and the colour silver- 
white to nickel white, or brass yellow. Itisopaque. Practi- 
cally speaking, it is pure telluride of gold, with a formula of 
Au Te,, representing 43-6 per cent. of gold and 56:4 per cent. of 
tellurium. Generally, however, there is a little silver— 
perhaps not more than half of 1 per cent. ; perhaps nearly 
5 per cent., while copper, iron, nickel, lead, bismuth, zinc, 
selenium, and sulphur occur in some of the ores in more or 
less minute quantities. The appearance of selenium is 
not only interesting scientifically, but is of considerable 
practical importance. Some four years ago it was 
found at one of the cyanide works at Kalgoorlie that 
when the zinc slimes carrying the precipitated gold 
were purified by treatment with sulphuric acid, a very 
considerable amount of gold went into solution with the zinc, 
and had in some instances been lost. This was found to be 
due to the selenium in the ore being dissolved by the cyanide 
solution, precipitated with the gold in the zinc boxes, and 








LATHE FOR HIGH SPEED STEEL 


deep. The spindle runs in paralle! bearing 3in. by 44in. at 
the front end, 2in. by 4in. at the back end. The cone takes 
a 2}in. belt; its diameters are 113, 98, 73, and 53, and the 
greatest ratio is 36 to 1. The lathe complete weighs about 
23 tons. It has been built by G. Wilkinson and Sons, of 
Keighley. 








THE METALS OF WEST AUSTRALIA. 


THE Departmental Laboratory of the Western Australia 
Geological Survey has just published an interesting little 
volume, in which are set out the results of the chemical and 
mineralogical research work carried out during the past 
four years. The practice prevails in most of the States of 
Australia of permitting the general public to have assays and 
analyses of mineral products made in the laboratories 
attached to the various Geological Surveys. In Western 
Australia, advantage is largely taken of this privilege—so 
much so that a great strain has been put upon the depart- 
ment, and very little systematic research has been possible. 
Consequently the matter in the present bulletin, as it is 
called, is of a somewhat fragmentary character, but it is none 
the less valuable for all that. 

Gold is by far the most important mineral product of the 
State, and considerably more attention has been directed to 
its occurrence than to that of any other mineral. So far it 
has been found to occur under three distinct forms. These are: 
—(1) Native metal; (2) compounds with tellurium ; and (3) 
compounds with other elements. The statist of the Depart- 
ment of Mines estimates the average fineness of gold produced 
during 1900 at 88-05, of a value of £3-741 per ounce. The 
fineness, however, varies very largely in different parts of the 
State and follows no rule as to latitude or longitude. Several 
varieties of native gold are recognised by the miners, the 
names by which they are known being generally descriptive 
of their outward appearance. The following terms are in 
general use :—Crystalline, dendritic, rough, flake, mustard, 
sponge, and alluvial. These terms are for the most part self- 
explanatory. The first is characterised by the more or less 
regular development of crystal faces. The dendritic form is 
fern-like and is closely related to the crystalline type. The 
rough gold is the form in which the metal usually occurs in 
reefs and is irregular in form, having no one dimension 
greater than another. The flake form, which is much 
dreaded by miners on account of the ease with which it floats 
on water and escapes amalgamation, is not thicker than gold 
leaf. It is invariably found on the faces of cleavage and 
foliation planes of its matrix. 

In the oxidised zone of many gold mines, particularly at 
Kalgoorlie, much of the gold occurs in the form of an 
extremely fine, dull, yellow powder—known as mustard gold 
—thought to be the residue left by the oxidation of gold 
tellurides or highly auriferous sulphides. This class of gold 
is extremely difficult to amalgamate, owing to its fine state 
of division ; but for this very reason it is readily extracted by 
the cyanide or other solvent processes. Sponge gold—another 
form—is undoubtedly the product of oxidation of gold 
tellurides. To the naked eye it has all the structure of 
@ marine or vegetable sponge. Some of it is remarkably 
pure. Finally, there is alluvial gold, and it is now practically 
universally admitted that this form of gold is mechanically 
derived from primary deposits. 

As regards the tellurides, Gundagai, in New South Wales; 
Mount Morgan, in Queensland ; and Kalgoorlie, in Western 
Australia, are the only mining centres in Australia where 
this form of gold is known to occur. At Kalgoorlie they 
undoubtedly occur more freely, and in larger masses than any 
other known place in the world. They were first detected in 
1896. The most frequently occurring mineral is Calaverite, 
whilst Petzite, Goldschmidtite, and two new minerals, 
Kalgoorlite and Coolgardite, are also found in several of the 
mines. The following is a description of these minerals as 
they occur at Kalgoorlie. The Calaverite is massive, crystal- 
line, and extremely brittle. In several cases a very perfect 


finally converted into selenious acid—a solvent of gold—by 
the sulphuric acid. This method of purification had, there- 
fore, to be abandoned, and instead the slimes were roasted 
with nitre in a muffle. The mineral is unaffected by strong 
hydrochloric acid, but on heating up to strong fuming with 
concentrated sulphuric acid the tellurium goes into solution, 
colouring the acid crimson, and finally leaving a residue of 
pure gold. Itis decomposed by concentrated nitric acid with 
the separation of spongy metallic gold, and dissolves in aqua 
regia, leaving a faint residue of silver chloride. It fuses 
before the blow-pipe, the tellurium volatilising. Calaverite 
occurs in irregular masses, strings and veins in greenstone 
schists and other foliated rocks, as well as in the veins of 
quartz, calcite, and other carbonates traversing them. 

Goldschmidtite contains an average of some 32 per cent. of 
gold, 58 per cent. of tellurium, some 9 per cent. of silver, 
and small quantities of other metals. It is of occasional 
occurrence at Kalgoorlie. It closely resembles sylvanite. 

Petzite is essentially a telluride of gold and silver, having a 
formula of (Au Ag),Te. It frequently contains an appreciable 
amount of mercury—as much sometimes as 2°26 per cent. 
The other metals mentioned as entering into the composition 
of the ores already described are also found in petzite. 

Kalgoorlite is only known at Kalgoorlie. It is massive and 
brittle. It has a conchoidal and sub-conchoidal fracture. 
Its specific gravity is 8°79; it has a brilliant metallic lustre, 
anda black opaque colour. In composition it is a subtelluride 
of gold, silver, and mercury, having a formula Au, Ag, Hg Te,, 
and requiring 19-6 per cent. of gold, 32-3 per cent. of silver, 
10 per cent of mercury, and 38-1 per cent. of tellurium. 
Copper and sulphur are sometimes present in minute 
quantities. 

Coolgardite is also peculiar to Kalgoorlie. It is steel-grey 
to yellow grey in colour, is practically devoid of cleavage, 
and breaks with a conchoidal fracture. Its formula is 
(Au Ag Hg), Te;, and on an average of three analyses, it was 
found to contain 29°32 per cent. of gold, 11°65 per cent. of 
silver, 3°5 per cent. of mercury, and 53°79 per cent. of 
tellurium, together with smaller quantities of copper, iron, 
and antimony. 

Gold also occurs in small quantities, associated with 
enargite—sulphide of arsenic and copper; stibnite—sulphide 
of antimony; native bismuth, and with over a hundred 
secondary minerals. 

The auriferous ore deposits of the State fall naturally into 
two divisions :—(1) Veins, lodes, or other deposits in which 
the concentration of the precious metal has been subsequent 
to the formation of the enclosing rock—primary deposits. 
(2) Deposits in which the gold has been concentrated by 
mechanical action contemporaneously with the formation of 
the rock itself—secondary deposits. The primary deposits 
may be subdivided into (a) veins, including stockworks ; (b) 
dykes ; (c) lode formations ; and (d) shallow impregnations 
of surface material. The term ‘lode formations’’ is one 
that appears to be confined to West Australia. 

It may be defined as a more or less vertical zone of rock, 
usually continuous with the surrounding rock, and of similar 
origin, but distinct from it in carrying metallic ores 
disseminated through it in payable quantities, and, as a 
rule, characterised by strong foliation. 

The secondary deposits embrace (a) residuary soils and 
gravels; and (bd) alluvial deposits. 

The number of native compounds of silver hitherto recog- 
nised in this State is small. Kalgoorlite, Petzite and other 
tellurides containing silver have already been mentioned. 
There are also proustite—sulphide of arsenic and silver, with 
65 per cent. of the latter; and pyrargyrite—sulphide of 
antimony and silver with 60 per cent. of silver. The average 
Kalgoorlie ore shows about one ounce of silver for every two 
ounces of gold, and very little silver seems to be recovered in 
the treatment to which the ore is subjected. Cerargyrite— 
chloride of silver, with 75 per cent. silver—has been found. 
There is one somewhat doubtful instance of the occurrence 
of a small quantity of native silver, and electrum—alloy of 
gold and silver, with 51 per cent. of silver—has been 
recognised, 





Mercury is only found at Kalgoorlie, where it is intimately 
associated with gold ores. Gold amalgam; Kalgoorlite” 
Coolgardite ; and Coloradite—telluride of mercury—al] oceur 
in foliated chloritic lode formations, the last named ver 
freely in large masses in some of the mines. Kalgoorlie 4 
the only place in the world where coloradite has been foung 
in large, pure masses, and the following analysis is therefore 
of interest :— 
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Its specific gravity is 9°21. It is massive and has a sub. 
conchoidal fracture ; it is slightly sectile, has a hardness of 
three, and a brilliant metallic lustre. In colour it is black to 
dark lead grey. 

The copper ores are plentifully distributed throughout the 
State, more especially in the North-West. Owing, however 
to the fact they usually carry little or no gold or silver they 
have only been worked in a few localities. Very little has 
been done in the examination of the copper deposits of the 
State, but so far they seem to be of two kinds :~-(1) True 
lodes, and (2) impregnations and stockworks. To the first 
class apparently belong the majority of workable deposits, 
The ores assayed up to the present vary from 0°87 to 61:9 
per cent. of copper, i | being over 40 per cent. The 
impregnation and stockworks ores average i0 to 12 per cent, 
and apparently are easily concentrated. ; 

The commercially important lead ores of the State are toa 
large extent closely associated with copper ores, as, for 
example, in the Northampton district, whergthe percentage 
of lead runs up to 8 percent. and over. The lodes are mainly 
composed of Cerussite—Pb CO,—at the surface, and (ialeng 
—PbS—below water level; Anglesite— PbSO,— occurs 
freely at Gorge Creek, Asburton; and Jamesonite—I’b, Sh, 
S,—at Mt. de Courcy, North-West. Fine specimens of 
crystallised Pyromorphite—Pb Cl, 3 Pb, P, O,—have been 
obtained from the Geraldine Mine, on the Murchison River, 
One of the galena ores of Coolgardie assays as high as 78-6 
per cent. 

The only ore of tin hitherto recognised in the State is the 
oxide, Cassiterite, which has been worked for some years at 
Greenbushes, in the South-West, and in the vicinity of Marble 
Bar. Cassiterite has also been reported to occur on the 
Thomas River, and in other districts. The tin stone occurs 
in staniferous impregnations, staniferous dykes, in alluvial 
deposits, and in residuary deposits. 

Practically speaking, iron, though deposits of this metal 
are disseminated over a wide area of this State, is neglected, 
Only 12,000 tons were mined in 1900, and all of this wag 
used for flux, The deposits so far examined fall into four 
natural classes, namely :—(1) Iron-bearing schists ; (2) bog 
ores; (3) ‘‘laterite’’ ores; and (4) magnetic segregation 
ores. The iron-bearing schist deposits consist of highly 
inclined beds, bands, and lenses of almost pure hematite— 
occasionally magnetite—or of admixtures in all proportions 
of hematite and quartz, interstratified with quartzites, 
quartz schists, and other metamorphic rocks. At the surface 
the hematite is frequently found altered to limonite, though 
at Mount Hale huge monoliths of pure hematite stand out 
on the face of the hill. The average of two analyses from 
different localities gives 87:36 of iron peroxide—Fe, 0,. Of 
the bog ores but two samples have been examined, with 
results of 51°75 and 48°61 per cent. of metallic iron 
respectively. The laterite ores are the most widely 
distributed ores in the State, but are the most erratic 
in quality, varying from a ferruginous bauxite or clay- 
stone to an almost pure limonite or turgite. The structure 
is sometimes massive and almost homogeneous, but is 
more frequently pisolitic or nodular, in which case the 
concretions are richer than the interstitial matter. (cca- 
sionally the ore is cellular, and streaky in colour, whilst still 
more rarely it appears brecciated, the angular fragments then 
consisting of almost pure hematite or limonite. These ores 
are invariably found as superficial es overlying granite, 
diorite, or amphibolite, or chloritic schists derived from them, 
Assays show a variation of from 62:47 to 25:13 per cent. 
metallic iron. Segregations of very pure magnetite have 
been found in the ferruginous dyke rocks—diorites, &c.—of 
the Darling Ranges at Serpentine and Collie rivers. Asample 
from the latter place assayed 64°48 per cent. of iron. 

Regarding other metals, ores of aluminum are known to 
exist, but do not appear to have been largely investigated. 
No ores of nickel have yet been discovered other than slightly 
nickeliferous asbolites, although serpentinous rocks, their 
usual matrix, are comparatively abundant. Of cobalt ores, 
asbolite—oxide of manganese, cobalt, &c.—has alone been 
recognised, this ore occurring abundantly in parts. Zinc 
blende is known to occur in many portions of the State. 
Some of the ores contain nearly 6 per cent. of cadmium. 
Ores of antimony, Stibnite—Sb, S,—and Cervantite—Sb, O0,— 
are known to exist ; also small quantities of Bournonite— 
Pb Cu Sb S,, and Ag, Sb S,. Small quantities of native 
bismuth carbonate occur in some gold ores in the State. 

Of the rarer metals, ores containing vanadium, tungsten, 
molybdenum, tantalum, niobium, zirconium, beryllium, 
and yttrium, are found more or less sparingly. There does 
not appear, however, to have been much done with them. 








THE NaTIONAL PuysicaL LABORATORY.—The annual meeting of 
the General Board of the Laboratory was held at Bushy House, 
Teddington, on Friday last. Lord Rayleigh, the chairman of the 
Board, was supported by Sir F, Hopwood, Sir E. Carbutt, Sir W. 
Preece, Sir A. Riicker, Colonel Crompton, Mr. A. Siemens, Professor 
Perry, Professor Larmor, Mr. Kempe, Mr. Stromeyer, and a large 
number of other members of the Board. The annual report of the 
Executive Committee giving details of the work since the opening 
of the Laboratory by H.R.H. the Prince of Wales was —-. 
It appears from the report that subscriptions and donations 
amounting to nearly £1000 a year have been promised by the 
Institution of Civil Engineers, the Iron and Steel Institute, the 
Institute of Chemical Industry, and various private firms ; efforts 
are being made to extend the list, and more specially to render the 
Laboratory self-supporting by increasing the work done for firms 
and private individuals, Examples of such work are given in the 
report, and in a lecture to the Students’ Association of Mechanical 
Engineers recently delivered at the Institution of Mechanical 
Engincers by the Director, the scheme of work suggested by the 
Director for 1903 was also approved. After the meeting an 
inspection of the Laboratory took place, and in this the Board 
were accompanied by a number of gentlemen who inave assisted 
the Laboratory by serving on its various committees, or as donors 
of apparatus, 
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RAILWAY MATTERS. 


Ir is reported that the Schenectady Locomotive 
Works have supplied Japan with 155 locomotives during the last 
four years. 

Apour 20 per cent. of the tunnelling between Baker- 
street and Waterloo still remains to be completed. It is antici- 
pated that the whole line will be finished in about five months. 


ir has been calculated that every inch of railway line 
in England has cost 12s,, and every mile £39,000, It is also said 
that English railways are three times as costly as those of America. 


Tue Trans-Siberian Railway, which is 3700 miles 
lonz, has cost £38,460,000, including the first order of rolling 
atock:, but not including a subsequent appropriation of £9,432,000 
for rolling stock. 


\Ir. S. F. Jounson, station-master at Windsor, on the 
Great Western Railway, bas been appointed station-master at 
Paddington terminus, in succession to Mr, Ww. Rowed, who becomes 
assistant-superintendent of the Bristol division, 


Owr1nG to the heavy type of engines and rolling stock 
in use on the North-Western Railway of India the standard pattern 
of rails has been altered from 75 lb. F. F. to 85 lb. per yard ; 30 
miles of this pattern of rails will soon be shipped from England. 


We hear that most of the contracts for the electrical 
equipment of the North-Eastern Railway Company's local New- 
castle lines—some thirty-five miles of double road—have been let, 
and that the work of preparation for the change has already begun 
to take shape. 

We understand that on Friday last the Amalgamated 
Society of Railway Servants handed a cheque for £23,000 to the 
representative of the Taff Vale Railway Company, being the 
amount agreed upon in full settlement in connection with the recent 
legal decision. 

An American railway magazine, alluding to the visit of 
the London and North-Western Railway officials to the United 
States, ‘‘ suspects that the deputation will come and look over our 
railroads and our machinery, then return home and report that 
they found nothing worthy of imitation.” 


In 1902 the railways of this country secured gross earnings 
of about £108,000,000 against £105,500,000, in 1901, £104,800,000 in 
1900, £82, 092,C00 in 1892, and £69,377,000 only in 1882. Thus, in the 
past ten years our railway companies have increased their gross 
earnings by £26,000,000, or over 30 per cent.; whereas in the 
previous ten years they increased their gross earnings by cnly 
£13,000,000, or 18 per cent. In the past twenty years the growth 
has been nearly £39,000,000, or 58 per cent. 


Tue slot system is used in three tram lines in Paris— 
from Saint Ouen to the Champ de Mars, from the Place de la 
Bastille to the Montparnasse Railway Station, and from the Place 
de |'Etoile to the same station. Altogether there are 13-7 miles 
of single track. They are on the French Thomson-Houston 
Company’s system. The cost of building them averaged £17,060 
per mile of single line ; of this £12,100 represented the conduit with 
tittings, the superstructure and the cost of moving the various 
pipes met with. 


Two Hungarian engineers, Mégroz and Stark, have 
invented a new system of underground collection for tramways. A 
conductor is placed in a small channel underground. Over this 
channel is a grooved tram rail connected to the channel by small 
vertical tubes 11ft. to 13ft. apart. Whena car passes over these 
tubes small metallic tongues are said to project upwards and to 
make contact with a bar fixed on the car and sliding between the 
rails, thus charging a battery inthe car. The tongues are said to 
descend automatically into tne tubes when the car has passed. 


To the special convention for the Konia-Eregli section 
of the Baghdad Railway is appended a secret convention consist- 
ing of two clauses, says the 7imes correspondent at Constantinople. 
In one of these the company engages not to permit the settle- 
ment of foreigners along the course of the line, as the Ottoman 
Government desires that there may be no colonisation in that 
region. The other clause embodies an agreement that the next 
200 kilometre section of the line shall not be taken in hand until 
the traffic receipts of the Konia-Eregli railway have attained a 
kilometric average equal to that of the Haidar Pasha-Angora 
line. 


Tue directors of the Great Western Railway have just 
placed with Mr. C. J. Wills, of Manchester, a contract for the 
construction of a new line, 154 miles in length, tetween Castle 
Cary and Langport, in Somerset. The new line will connect the 
company’s Weymouth route with its main railway to the West of 
England, and, in connection with another link recently filled in 
between Stert and Westbury, will providea new route from London 
to Exeter, Plymouth, and the West, cid Reading, Newbury, West- 
bury, Frome, and Taunton, which route will be considerably shorter 
than the existing one, 7/4 Swindon, Bath, and Bristol. The works 
are heavy, and include a tunnel half a mile long. 


THERE are 18,868 miles of railway completed in 
Canada, an increase of 574 over the previous year, Of these 
18,761 were laid with steel rails, and 647 miles of double track. 
There are 165 railways worked ty steam. The paid-up capital 
represented in Canadian railways is £219,770,400, an increase over 
1901 of £11,213,133. The gross earnings for the year were 
£16,733,300, an increase of £2,153,514, while the working 
expenses were £11,468,790. The net earnings were £5,264,580, an 
increase of £758,577. The number of passengers carried was 
20,679,974, an increase of 2,294,253, and the number of tons of 
freight carried was 42,376,527, an increase of 5,377,156 tons. 
There are 558 miles of electrically-operated railways in Canada. 


THE electric locomotives employed on the Western 
Railway of France for the Paris-Versailles service have flexibly 
suspended motors. Six locomotives are provided with gearless 
motors, and four with single-reduction motors. The gearless 
motors are mounted directly on a hollow shaft slipped over the 
axle. Power is transmitted from the motor to each wheel through 
six coil springs, which are connected at each end respectively to a 
triangular plate crank at the ends of the hollow shaft and to three 
bosses cast on the wheels between the spokes, The gearless motors 
have six poles, and have a normal effort of 600 kilos. per motor at 
the periphery of the wheels at a speed of 530 revolutions per 
minute, and a maximum effort of 1500 kilos. The geared motors 
have four poles and a ratio of reduction of 1 to 3, aud are mounted 
on a hollow shaft like the gearless motors. Both are operated on 
the series-parallel system. 


A SPECIAL meeting of the Birmingham City Council 
was held this week to consider a report from the Tramways Com- 
mittee containing a proposal to accept the offer of the British 
Electric Traction Company, to take a twenty-four years’ lease of 
the city tram lines, to electrify them, and to pay as rent 15 per 
cent. of the gross receipts, with a minimum of £33,000 per anaum. 
After this report had been prepared Messrs, Batten, Profitt, and 
Scott, of Westminster, made a better offer on behalf of a company 
to be formed to take a twenty-one years’ lease, and to pay, in 
addition to interest and sinking fund charges on the Corporation's 
capital expenditure in equipping the line, 20 per cent. of the 
gross, or 75 per cent. of the net receipts, with a minimum of 
£54,000 as rent. The Corporation are also promoting a Bill in 
Parliament with powers to municipalise. In view of this new 
proposal it was decided to defer consideration of the report to 
enable the Committee to consider Messrs, Batten’s proposals, 


































































































































NOTES AND MEMORANDA. 


TuE price of ingot platinum in New York is now £3 17s. 
per ounce, 


A MACHINE for ascertaining the effects of repeated stress 
is being made from the designs of Dr. Stanton at the National 
Physical Laboratory. 


Tue monthly approximate traffic return of the Man- 
chester Ship Canal for February shows that the receipts were 
£28,004, against £24,754. 


OZONE as a water purifier is being used in Wiesbaden, 
Germany, where a plant supplying 1,400,000 gallons per twenty- 
four hours js installed. The ozone passes upward through coarse 
gravel while the water to be purified flows downward. The plant 
is divided into two independent units, each with its own 
machinery, ozone apparatus, and towers, 


Some particulars of the Barton air ship, which is being 
built at the Alexandra Palace, were given last week by the inventor 
to the Aéronautical Institute. The ship is a combination of the 
‘lighter than air” and ‘‘ heavier than air ” system—that is to say, 
it is a machine in which a system of movable atérophanes is inter- 
spersed between the car and the balloon. It will be fitted with 
motors developing 159 horse-power. 


THE number of furnaces in blast in France on January 
Ist, 1903, was 97, the position being the same ason July Ist, 1902, 
and comparing with 93 furnaces in blast at the beginning of last 
year. Of the total there were 55 furnaces in operation in the 
Eastern District, 11 in the northern district, and 31 in the Centre, 
South and West. The daily capacity on January Ist last was 8120 
tons, Z against 7841 tons 01 July Ist, and 7089 tons on January 
Ist, 1902. 


An ice jam has caused a peculiar result at Niagara 
Falls. The jim which occurred near Goat Island diverted 
most of the water coming down to the Canadian side. On 
Sunday last pedestrians crossed over the river bed. Above the 
ice jam the water was on Monday 3ft. above ordinary level, but 
the river on the American side below the jam was nearly dry. 
Between Green Island and Goat Island, and between the latter 
and the main land, people were walking about at will. 


Tue King is having a pleasure launch built at Tagg’s, 
of East Molesey, for his useon the Thames. The Jaunch is to be 
30ft. long, with a beam of about 8ft. The motive power will be 
petrol. Messrs, Thornycroft, of Chiswick, are building the motor, 
which will be 20 horse-power. The kee] was laid early in January, 
and the hull is now nearly completed. The hull is composed of 
three ‘‘skins”’—the two inner diagonal and the outer horizontal. 
It will be capable of accommodating a party of a dozen. 


Tae employment of child labour appears to be largely 
on the increase in the United States. Fa tory inspectors report 
children at work, in round numbers, as follows :—Massachusettts, 
9000; New York, 16,000; Illinois, 20,000; and Pennsylvania, 
35,000. The astonishing figures for Pennsylvania do not include 
the breaker boys in the mining regions, but merely the children 
engaged in manufacture and commerce. In Illinois the number 
of working children has more than doubled in the five years between 
1897 and 1901. 


ARRANGEMENTS have been made for commencing two 
important new pieces of work at the National Physical Laboratory, 
Bushey House, very shortly. At the request of the Secretary of 
State for India in Council the tide-predicting machine, which for 
many years has been used under the charge of Mr. Roberts, of the 
Nautical Almanac Office, for predicting the Indian tides, is to be 
removed to Bushey House, and worked as part of the laboratory 
equipment. In undertaking this work the Committee are to have 
Mr. Roberts’ assistance. 


Errorts are being made by the installation of meters 
to put a check on the excessive use of water in American cities. 
The average daily consumption in 100 cities in the United States 
is 1324 galions a head. In Buffalo the consumption is reported to 
have been ouce as much as 440 gallons a head per day. Meters 
seem to be having a good effect. An instance may be given in the 
case of Brockton, Mass., where 83 per cent. of the services are 
metred. Here the consumption only averages 30 gallons a head, 
an exceedingly small figure for America, 


A Mexican electric transmission line is to be run on 
steel towers instead of on wooden poles. The Guanajuato Power 
and Electric Company's line is 105 miles long, and will work at 
60,000 volts, three-phase, says Engineering News. In all high- 
tension transmission lines the insulators are the weak points, and 
in this case the number of these weak points is decreased by using 
long spans of conductor between supports. In the present case 
a span of 440ft. was adopted. Iron cross-arms and iron insulator 
pins will be used, and porcelain insulators, The conductors are 
nineteen-strand copper cable. 


A ComMITTEE, appointed by the Secretary of State for 
War, has for some time been considering the question of the pro- 
duction of standard leading screws for lathes for use in Govern- 
ment workshops and elsewhere. A machine for this purpose has 
been built by Sir W. G. Armstrong, Whitworth and Co., to 
designs approved by this Committee, and is to be placed at Bushy 
House in charge of the Committee. The Office of Works have 
now under consideration the plans of a special building for this 
machine. It will be the duty of the Committee to issue to the 
Government workshops and to the trade certified copies, made by 
this machine, of the standard screw. 


A Reuter telegram from Vienna states that Professor 
Hanos Molisch, of Prague, bas reported to the Vienna Academy 
of Sciences the discovery of a lamp lighted by means of bacteria, 
which, he claims, will give a powerful light and be free from 
danger. The lamp consists of a glass jar, in which a lining of 
saltpetre and gelatine inoculated with bacteria is placed. T'wo 
days after inoculation the jar becomes illuminated with a bluish- 
green light, caused by the bacteria which have developed in the 
time. The light will burn brilliantly for from two to three weeks, 
diminishing in brightness. It renders faces recognisable at a dis- 
tance of two yards, and large type is easily legible by it. 


A RECENTLY-ISSUED summary of results obtained by 
the Lightning Research Committee, appointed some two years ago 
by the Royal Institute of British Architects, during their investiga- 
tions, gives the following interesting account :—A large country 
house in Sussex, erected some twenty-eight years ago, was, till 
recently, without any form of protection. In 1901, a church inthe 
immediate neighbourhood having been struck, the owner of the 
house, for greater security, decided to have lightning rods put up. 
An elaborate system was installed, and completed in March, 1902. 
During the storm season of last year the house was twice struck, 
on June 17thand on August 8th, considerable injury being done on 
both occasions. 


Tue results of the first complete year’s working of the 
postal telephone system in London are considered satisfactory. 
Seven Exchanges have been opened, one—the Central—at the 
premises in Queen Victoria-street, E.C., formerly occupied by the 
Post-office Savings Bank ; and others known respectively as the 
Victoria, Western, Putney, Kingston, Richmond, and Wimbledon. 
At the Central depét no fewer than 6110 Exchange stations were 
in operation at the end of the first year, which closed on the 28th 
of last month. The number of such stations in connection with 
the other centres enumerated was as follows:—Victoria, 564 ; 
Western, 570; Putney, 222; Kingstoa, 216; Richmond, 152 ; and 
Wimbledon, 140, 









MISCELLANEA. 


Tue Russian Press announces the discovery of an oil- 
producing region in the vicinity of Port Arthur. 


A PUBLIC memorial is to be erected in Bury to 
perpetuate the memory of John Kay, the inventor of the fly 
shuttle for looms. 


Ir is reported that the firm of Vickers, Sons and 
Maxim has decided to commence building a special type of gas 
engine for the use of blast-furnace waste gases. These engines 
will be built at the Naval Construction Works at Barrow, and will 
establish a new industry in the town. 


AGAIN a report is out that the Royal Commission on 
Sewage —— have prepared a further interim report which 
‘* will be published in a few days.” One has almost given up hope 
of ever seeing the final report, and even the repeated reference 
to another interim report sounds, in its repetition, rather like the 
ery of ‘‘ wolf!” 


An “engineer of surface construction” is to be em- 
ployed by the department of water supply, gas, and electricity 
of New York City. He will have control over the arrangement of 
the 46,000 lamp posts owned by the city. His attention will 
also be given to the many buildings and other structures con- 
trolled by the department. 


PENNY-IN-THE-SLOT gas meter robberies seem to have 
been of frequent occurrence in Leeds just lately. Two cases were 
reported on Friday last. The robber’s methods are ¢s follows :— 
He calls at a house, says there is something wrong with the meter, 
and that he has been instructed to replace it with a new one. 
oe secured possession of the meter, he abstracts the money at 

is leisure. 


Tue Admiralty have fixed June 25th next as the date 
for the launching at Devonrort Dockyard of the battleship King 
Edward V{I., which was laid down by his Majesty on March 8th 
of last year. A large number of men are now employed on the 
launching ways. The ship herself is well advanced, and the heavy 
nickel steel armour plates to protect her bows have just been placed 
in position. 

Tue Illinois and Michigan Canal may be converted into 
a macadamised road if a Bill now before the Illinois Legislature 
is passed. While the traffic is practically nothing, and the canal 
has no influence in the regulation of railway rates, the expenditures 
for its maintenance continue to increase, although the canal is in 
a most dilapidated condition. In addition to its uselessness it is 
declared to be a “ pestilent ditch.” 


Torquay Town Council possesses over 2000 acres of 
land on Dartmoor. During the financial year just closing it bought 
190 sheep for £243, sold 112 in the market for £226, and still has 
151 sheep and lambs, worth £335 12s. Councillors claim that the 
experiment has paid, and shows a credit balance of £250. Con- 
sequently the Town Council is about to go in for sheep farming on 
a large scale, as well as for colt breeding. 


THE conditions under which the iron trade is carried 
on in Odessa have considerably changed in the last two or three 
years. Before 1899 the supplies were principally foreign—largely 
from this country—and the Odessa market was the distributing 
centre for South Russia. But since the development of Russian 
production of iron the business has largely passed into the hands of 
agents of the large South Russian and Vistula factories. 


Tse Admiralty, so we understand, have come to an 
understanding with the directors of Marconi’s Wireless Telegraph 
Company. Already, under a tentative agreement, thirty-two 
ships of his Majesty’s fleet are fitted with Marconi apparatus. 
Under the new agreement—which only awaits formal ratification— 
the Government will pay the company a lump sum, and thus take 
omnibus powers to use wireless telegraphy on every sbip in the 
Navy. 

Tue Russian Ministry of Public Works is now engaged 
in drawing up a project for connecting the Vistula by a canal with 
the Niemen, known also as the Memel, near Novo Georgieffsk. 
The new waterway is to be extended to Windau, Russia’s new port 
opposite Gothland and north of Libau, and the river Narew and 
the Augustova canal system are both to be brought into communica- 
tion with this projected canal, which is to be navigable by vessels 
of 250 tons. 


Up to the present time the only reliable oil-fields in 
the State of Louisiana appear to be Welsh, in Calcasien, 
Jennings, and Ause La Butte, in Lafayette. In the opinion, 
though, of Dr. Stubbs, director of the experiment station in New 
Orleans, oil exists elsewhere in the State of Louisiana, and will 
doubtless be revealed by future borings. Borings are being made 
in many portions of the State, but with no positive results up to 
the present time. 


Tue recent heavy rains caused floods in many parts of 
Yorkshire. Acres of land in the Vale of Mowbray were under 
water, and a bridge over Gill Beck was swept away. The greatest 
flood of the season was experienced at Tadcaster, many streets 
being under water. Near Morton and Swale Bridge the river 
flooded the road for about 200 yards to 300 yards to a depth of 
from 3ft. to 4ft. The road between Middleham and Leyburn was 
in one place 6ft. under water. 


Ir is reported in Washington that the Navy Depart- 
ment has decided hereafter to adhere to its own specifications, and 
not allow shipbuilders to submit alternative tenders upon their 
own designs. The reason for this is the animosity stirred up over 
the recent cruiser awards. The contracts were first awarded to 
Cramps for both vessels, but the award was subsequently amended, 
however, to give one of the cruisers to the New York Shipbuilding 
Company. It appears that splitting the award has pleased neither 
firm. 


A REPORT upon the dredging of the Medway just above 
Chatham Ness has recently been presented to the Medway Con- 
servators. The work was commenced in April and finished in 
November. During that period the dredger removed 135,000 
cubic yards in the solid, or 595,000 tons, the hoppers having made 
during that time 330 trips to the Barrow Deeps, about five miles to 
the east of the Mouse Light-vessel. The area now finished has a 
depth over it of 7ft. 6in. at alow tide. Other dredging operations 
in the river were also carried out. 


Orvers have been given for the Chief Engineer’s 
Department at Chatham Dockyard to furnish an indicating party 
to proceed to Newcastle-on-Tyne to record the results of the steam 
trials of the new first-class armoured cruiser Lancaster, which has 
been built for the Royal Navy by Sir W. G. Armstrong and Co., 
and will shortly be ready to proceed to sea. The Lancaster's 
machinery is estimated to indicate 22,000 horse-power, and to 
propel her at a speed of 23 knots perhour. She will be equipped 
with fourteen 6in. breech-loading guns and thirteen quick-firing 
guns, 


Ir is possible that in the near future ramie culture 
may become a leading industry of the State of Louisiana and 
South Texas. The British Consul at New Orleans is informed 
that ramie is grown in this State at present only in limited 
patches, not because it is inadaptable to the soil, but because up 
to the present time no machine has been found which can com- 
mercially and successfully decorticate it. ‘‘ If,” says the Consul, 
‘a successful machine for decorticating ramie is invented there 
would be an inducement for planters to go into ramie culture, 
which is cheaper to produce than cotton.” 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


[A.—F. A. BROCKBAUS, 7, Kumpfyasse, Vienna J. 
ausTR Kat Ly AND Wats, LimitEp, Shanghai and Hong Kong. 
CHINA. Boyveav anp CHEVILLET, Rue de la Banque, Paris. 
FRANCE. _ Asner AND Co., 5, Unter den Linden, Berlin. 
oBRMA Fr. A, BrockHaus, Leipzic; A. TwEITMEYER, Leipzic. 

ay J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. 

ER AND Co., 307, Corso, Rome ; Bocca Freres, Turin. 
anp Watsu, Limirep, Yokohama, 

} hi Tori x, h 


INDIA. 
JTALY.— Logs u 


*,PAN.—KELLY » 
om z P. Maruya anv Co., 14, Nik 


_C, Ricker, 14, Nevsky Prospect, St. Petersburg. 


, Tokyo. 





ae. Wa. Dawson & Sons, Lrmirep, 7, Sea-st, (Boz 489), Capetown. 
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*," So much interest has been aroused by the articles on “ The 
Premium System of Paying Wages,” which appeared in these columns 
not long ago, and we have had so many inquiries for copies of 
the issues containing them, that we have deemed it advisable to 
reprint them in a convenient form. In the, Vittle volume which 
results we believe no important aspect of the subject has escaped 
attention. Not only are the ins Bes outs of the system discussed 
trom all points of view, but examples, drawn from the actual 
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TO CORRESPONDENTS. 


48 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be jorwarded to their destination. No 
notice can be taken a, communications which do not comply with these 
instructions, 

4a All letters intended for insertion in Tut ENoinggr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

42 We cannot undertake to return drawings or manuscripts ; we must, 
therefore, requeat correspondents to keep copies. 





REPLIES. 

A. ayp ©C>,—The sole makers of the McBeth stuffing-box and packing 
are Messrs. John and Edward Wood, Victoria Foundry, Bolton. 

E. B.—You can use one of the old boilers for heating the feed-water with 
great benefit. You ought to increase the output of steam by about 
14 per cent.. that is. if you have been using co'd feed hitherto. Besides 
this you will get nearly all the lime deposited in the old boiler, and 
the new boiler will be kept clean, and so give you a further additional 
quantity of steam. 

F. B. (Streatham).—There is only one way to become an engineer, and 
that is by a long course—five to seven years—of practical training in 
the workshops, if you wish to be a mechanical engineer; on bridge, 
dam, railway building. &c., if you wish to be a civil engineer. No 
course of instruction, however good, and no amount of office work can 
make up fur lack of practical experience. 








MEETINGS NEXT WEEK. 


Roya Institution or Great Britarn.—Friday, April 8rd, at 9 p.m. 
Discourse on ‘‘ Drops and Surface Tension,” by the Right Hon. Lord 
Rayleigh. 

RéntToEN Socrery.—Thursday, April 2nd, at 8.30 p.m., at 20, Hanover- 
square.” Paper, ‘‘Some Effects Produced by Radiations,” by Mr. J. H. 
Gardiner. 

CiviL AND MECHANICAL ENGINEERS’ SocteTty.—Thursday, April 2nd. at 
8 p.m., at the Caxton Hall, near St. James’s Park Station, Westminster, 
S.W. Paper, ‘ Design and Testing of ‘ eutrifugal Fans for Induced 
Draught and other Furposes ” by Mr. Gilbert. 

Junior InstiruTion or Enoingers.—Friday, April 8rd. at 7 p.m., at 
the Westminster Palace Hotel. Papers, *‘ Evaporative Trials of one of 
the Water-tube Boilers fur the Chilian Ironclad Libertad.” by Mr. H. E. 
Yarrow; ‘Greasy Condensation Water as Boiler Feed,” by Mr. W. 
Paterson. 

Society oF Arts.—Tuesday, March 31st, at 4.20 p.m. Colonial Section. 
Paper, ‘‘ British North Borneo,” by Mr. He: ry Walker.—Wedn y, 
April Ist, at 8 p.m. Ordinary meeting. Paper. ‘ Application of Poly- 
phase Motors to the Electrical Driving of Wo. kshops and Factories,” by 
Mr. Alfred C. Eborall. 

Tae InstiTuTion oF Civit Excrngers.—Tuesday, March 81st, at 8 p.m 
Ordinary meeting. Paper to be discussed, ‘‘ American Locomotive 
Practice,” by Mr. Percy John Cowan.—Friday, April 8rd at 3.80 p.m. 
students’ Visit to the New River Company’s Reservoirs ard Pumpiog 
Station in course of Construction at Kempton Park. 








DEATH. 
Os the 20th inst.. at 26, Woodville-road, Ealing, W.. Epwarp James 
Moors, M. Inst. C.E., late Chief Engineer, P.W.D., India, aged fifty-five 
years. Indian papers please cupy. 
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THE UNITED STATES COAL STRIKE. 


THE Report of the Coal Strike Commission ap- 
pointed by President Roosevelt to arbitrate between 
the mineowners and the miners in the anthracite 
district of Pennsylvania has just been made public. 
With all the circumstances and most recent develop- 
ments of the strike we have already made our 
readers acquainted. We are justified, we think, 
in assuming that no explanations are required now. 
The award is simply a compromise. The men get 
a rise of 10 per cent. in wages, instead of the 20 per 
cent. for which they fought. A working day of 
nine hours is fixed, instead of the eight hours 
which the union wanted. A sliding scale is 
established, by which wages advance 1 per cent. 
for every rise of 10 per cent. in the price of coal. 
Check weighers are to be employed, the men paying 
their wages, and district Boards of Arbitration are 
to be appointed to settle local disputes. The owners 
are not compelled to recognise the Union. The men 
must not reduce the output, nor stop work during 
arbitration. Boycotting and violence are _pro- 
hibited, and the use of troops to preserve order, if 
necessary, is recognised as admissible. 

Such are the outlines of the terms under which 
peace has been declared for the time being. There 
is absolutely no reason why war should not break 
out again to-morrow, should either the masters or 
the men feel disposed to declare it. No Govern- 
ment on earth could compel capitalists to work 
mines if they did not see fit; nor does the authority 
exist that could prevent men from refusing to work 
if they did not wish to go into the mines. The 
award, however, establishes the principle that, so 
far as the State is concerned, absolute freedom of 
labour and of contract to labour is enforced. It is 
clearly understood that unions and unionism may 
exist. Any body of men may bind themselves by 
any rules or laws they please, so long as those rules 
and laws do not conflict with the law of the land. 
But union rules apply to those who are members 
of the union. They are not of general application. 
Mr. Mitchell may prevent his own followers from 
going down a pit, but he must not attempt to 
prevent others from working if they are so disposed. 
It would seem that every citizen of every State 
ought to be permitted to sell his labour for any 
price he pleases without let or hindrance. This is 





theory. In practice many trades and professions 
are carried on on a different system. Indeed, 
most of the learned professions are very carefully 
hedged about in a way to prevent outsiders from 
practising. No doubt this is unionism under a 
particular guise. The great difference between the 
unionism of the brain worker and that of the 
hand worker is that the former uses his privileges 
with discretion, and legally, whereas the latter 
only too often uses his privileges without much 
consideration for the rights of his fellows. It 
has now been established in the United States 
that trade unionism must be carried on under 
strict limitations, and it is specially to be borne 
in mind that any acts which may interfere 
with the general well-being of the country are abso- 
lutely and inexcusably illegal. Thus, a general 
strike to prevent the mining of coal cannot be per- 
mitted to take effect. Any body of men may refuse 
to work if they think proper; but they will not be 
permitted to prevent, directly or indirectly, other 
men from working ; and we suspect that any Union 
leader who preached a general strike in order that 
the suffering consumer might bring pressure to bear 
on the mineowner would find himself in an 
unpleasant position in a very short time. 

It is not at all likely that the whole story of the 
great anthracite strike will ever be written. The 
heterogeneous mob of workers from every country 
on the face of the earth quickly got out of hand. 
There were dreadful scenes of violence, and three 
murders were committed. A small section of the 
public in the United States was scandalised ; but 
we doubt if a conflict taking place in an out-of-the- 
way and but partially civilised district would have 
attracted much attention but for its commercial 
results. The people of the United States are far too 
busy toattend to matters outside theirken. Butwhen 
the inhabitants of New York found that no coal was 
to be had in the depth of winter, the strike assumed 
a very different aspect. The fact that anthracite 
cost 25 dollars a ton was a powerful argument in 
favour of peace. The suffering householder cared 
nothing for the rights or wrongs of either party ; 
he wanted coal. The mineowner pointed to the 
fact that the pits were open, and nothing but dearth 
of labour prevented the supply of New York with 
its much-loved anthracite. If the Union had been 
ten times more in the right than it was, the result 
would have been the same. Coal must be raised, 
Union or no Union. President Roosevelt appointed 
a Commission. Work was resumed, and for the 
time being all is well; but, as we have said, there is 
no certainty at all that peace will be maintained. 
It is very easy to see that the persistence of good 
relations between the men and the mineowners 
depends for its existence on both parties being 
reasonably well satisfied, and, therefore, contented, 
If the selling price of coal can be maintained at 
such a point that the 10 per cent. rise can be paid 
without curtailing profits, all will go well. But it 
must not be forgotten that in the end the consumer 
will have to find the money. It is by no means 
clear that the country at large will regard the award 
with absolute satisfaction. 

What the general effect of the award will be on 
other unions forms an interesting subject for 
speculation. The Commission was in a very large 
way a State Commission. Its decisions must be, in 
the nawure of things, an expression of public opinion 
on matters of national importance. It was in no 
sense a limited local body doing parish work. It 
was appointed at the instance of the ruler of the 
American nation. We have it now stated as fully 
as possible that the people of the United States 
recognise the right of free labour; and that any 
interference with that right is contrary to public 
policy, is an infringement of the rights of American 
subjects, and as such is punishable by law. This is 
a new official pronouncement. On the other hand, 
the award recognises in the fullest way the rights of 
men to combine to carry out any object, be it a rise 
in wages, or a shortening of hours, or a method of 
payment, they may think proper. But the Com- 
mission rule that the rights and privileges of non- 
union men are as sacred as the rights and privileges 
of the Unionists. The conclusion will be received 
by all right-thinking men with acclamation. Yet it 
is conceivable that circumstances might arise under 
which the Unionists could absolutely refuse to work, 
and yet not break the law. It remains to be 
settled what would take place under such conditions. 
We much doubt that the Union hands could be 
replaced. They certainly could not be replaced 
until a coal famine had once more been established. 
Possibly it is because Mr. Mitchell, the president of 
the Coal Union, knows this that he has expressed 
his satisfaction with the award. He has secured a 
good deal: for which he has fought. He has los 
very little. It does not appear that the Commis- 
sioners have suggested any way, after all, out of the 
deadlock that would ensue if, on the one hand, the 
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mineowners enforced a general lockout, or Mr. 
Mitchell a general strike. It is all very well for 
the Times New York correspondent to say that the 
President’s Commissioners “ have, in fact, laid down 
once for all the vital principle that the rights and 
interests of no one section of society can be allowed 
to imperil the rights and interests of society as a 
whole.” How is society as a whole to prevent it? 


THE TRAINING OF ENGINEERS. 

Ir is understood that at the next meeting of the 
Institution of Naval Architects the question of thy 
training of engineers will be brought prominently 
forward. This is no matter for surprise, because 
the new Admiralty scheme has directed thought 
into a somewhat novel channel. The most im- 
portant of Lord Selbourne’s proposals is that which 
assumes that in the not distant future every officer 
in the British Navy will be a competent mechanical 
engineer. The scheme is one which it is strictly 
within the province of the Institution of Naval 
Architects to discuss. Many of its members are 
specially qualified to speak on the subject of tech- 
nical training, because naval architecture is a highly 
specialised type of construction, which the half. 
educated man cannot touch with success. So much 
has been written, however, and so much has been 
said about the training of engineers, that nothing 
but the action of the Institution of Naval Architects 
would induce us to touch the subject now. Yet 
notwithstanding the flood of literature and of 
eloquence that has been let loose, there is no reason 
to think that we have even approached finality ; cr 
that anyone really knows what engineering students 
ought and ought not to be taught. Recently a 
correspondence has begun in our pages which 
deserves attention. One writer suggests that 
standardisation should be introduced into our 
method of training, and another points out that 
the commercial element is wholly overlooked. Yet 
a third correspondent maintains that, so far as his 
experience goes, a knowledge of the commercial 
side of mechanical engineering has been of no 
value to him. It seems to be clear that we are as 
far as ever from the end. 

The principal question is very easily stated. 
Possibly because it is not complex or ingenious, 
it is usually overlooked, or overwhelmed with 
extraneous matter. Engineering knowledge is a 
means to an end. That end is the making, not of 
mechanism, but of money. The construction of 
machinery is simply an incident in a complex pro- 
cess. This simple issue is constantly obscured. 
The ingenious youth passionately devoted to 
mechanics does not for a moment associate the 
designing and building of steam engines with any 
commercial ideas whatever. He does not know, 
and he does not care to know, what a big loco- 
motive or a fine pair of marine engines cost. Price 
is to him of no importance; no sordid thought of 
that is permitted to degrade science. On the other 
hand, the professor is just as ignorant of shop 
charges, the price of materials, or the cost of labour. 
He deals with the scientific aspect of the whole 
question. Thermodynamics is not a matter of 
pounds, shillings and pence ; entropy, if it has to do 
with everything else, at least has no concern with 
rates and taxes. The strength of boiler plates is 
the professor’s affair; with the price of boiler plates 
per ton he has nothing todo. When a young man 
gets into the shop or the drawing office, no one 
directs his attention to costs. A man may 
spend six months in a foundry without knowing 
what pig iron is worth per ton, or the value 
of the coke burned week by week in the cupolas. 
From first to last the all-important part of an 
engineer’s training is left out of consideration. He 
is barely permitted to pick up anyhow that know- 
ledge, lacking which he can never attain to real 
excellence. Much is being heard now of what is 
known as “the sandwich system.” The student 
spends part of his time in the technical college, part 
of his time in the workshop. The principle is 
thoroughly good. In effect, i¢ may produce a man 
who is neither sound in theory nor trustworthy in 
practice. We trust that at the forthcoming dis- 
cussion it will be made quite clear that the shop is 
not a substitute for the professor, or the professor 
for the shop. 

But a consideration of the commercial element 
in the training of engineers by no means covers the 
whole ground. If the sandwich system is adopted, 
it at once becomes evident that the college training 
must be narrowed in some way. In the present 
day a training of five years is about the most that 
parents will tolerate. The fact may be regretted, but 
it controls the entire question. Leaving school at 
sixteen, it is expected that the young engineer will 
be doing a good deal towards earning enough to 
support himself by the time he has completed his 





twenty-first year. It seems to us certain that the 
college course must be shortened for the sandwich 
man as compared with the student who confines 
his energies to the technical school, and assumes 
that he will pick up somewhere else in the near 
future the practical knowledge required. It will be 
conceded, we think, without contradiction that the 
utmost must be made of the limited time spent in 
college. We say limited because we are entirely 
opposed to the theory that the student does not need 
holidays, and that he can spend seven months in 
college and five months in the shop without a break. 
The time, then, being limited, what shall the student 
be taught ? 

Professor Perry and some others have taken no 
small pains to denounce the waste of time expended 
in acquiring an indifferent knowledge of the 
classics and certain other subjects which have 
nothing to do with science. It seems to us, however, 
that the professor and the technical schoolmaster 
are in danger of committing the very mistake that 
they regret or deride. Is it really quite certain that 
no useless knowledge is ever imparted in an 
engineering college? We are quite willing to admit 
—nay, even to insist—that a full scientific training 
is a most desirable thing, a gift of the gods, a thing 
qualified to open the mind and bring out the best 
that isina man. But this is, we submit, beside 
the mark. We must deal as best we can with 
the working conditions and limitations of every-day 
life, and we think it will be rather generally con- 
ceded that the professor should keep before him 
continuously the axiom that the training of his 
pupils should be just that which will confer the 
maximum power of making money. It may be said 
by afew that this is a very sordid view to take. It 
is absolutely nothing of the kind ; and the professor 
who knows his work will be the first to maintain 
that really the higher the training the greater is the 
pecuniary value of the finished student. Opinions 
will differ on this subject; but we cannot for a 
moment admit that in the present day the parent is 
sordid because he knows that his son has taken up 
engineering as a profession for the same reason 
that another son has taken up medicine, or a third 
has emigrated, namely, to earn his bread ; and the 
parent will be justified in insisting that none 
of the limited time available shall be wasted in the 
acquisition of knowledge which will be subsequently 
of no pecuniary value whatever. It may be good 
for a man to know how to calculate eclipses, but 
the knowledge is not a universally marketable 
commodity. Every young engineer is supposed to 
have something which he can sell. His whole 
scientific training has been intended ostensibly to 
supply him with commodities which he can put on 
the market. To fill his pack with that for which 
there is no demand is to commit a deplorable error. 

To avoid falling into it, it is essential that all 
those engaged in teaching should understand pre- 
cisely what it is the mechanical engineer, or the 
civil engineer, or the electrical engineer ought to 
know, and to the end that this understanding may 
prevail where it is needed, we maintain that all and 
every professor who teaches engineering should not 
only have gone through the shops or have been 
engaged on practical work as a civil engineer, but 
that he too should adopt the sandwich system and 
find employment in works, just as his pupils do 
when the college terms end. In no other way than 
this can he keep himself fully in touch with the 
practical developments of engineering which are 
going on day by day. In no other way can be 
acquired those sound ideas of commercial work 
which it is essential he should be able to impart to 
his pupils. After all, even professors have some- 
thing to learn, whatever their pupils may think. 


THE JOINT COMMITTEE ON MUNICIPAL TRADING. 


It is gratifying to notice that Ministers have at 
length been awakened to the necessity of appointing 
a Joint Committee of both Houses of Parliament to 
consider the important question of municipal trad- 
ing. On Wednesday, March 5th, Mr. Gerald 
Balfour moved : “ That it is expedient that a Select 
Committee of this House be appointed to join with 
a Committee of the House of Lords to consider and 
report as to the principles which should govern 
powers given by Bills and Provisional Orders to 
municipal and other local authorities for industrial 
enterprise within or without the area of their juris- 
diction.” So far as one can judge from the terms 
of Mr. Gerald Balfour's motion, the object of the 
Government in again seeking the appointment of a 
Committee is similar to that which was present to 
their minds in 1900. What they ask for is not a 
judgment upon the abstract question whether 
municipal trading is right or wrong; they seek 
some general guidance for both Houses of Parlia- 
ment in solving innumerable problems arising upon 
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the discussion of private Bills. Further, the ye 

of such a Committee, even if it be unfavourable { 
any further extension of municipal trading, ig in 4 
sense binding upon either House of Parliament 7 
may, and we hope it will, be regarded as a, sunnier 
of the conclusions arrived at by a body of men wh 
having heard and carefully considered the evidens. 
on either side, will be in a position to say a 
limits are to be placed upon the trading aspiration 
of the local authorities. . 

Although there is some reason to regret the dela 
which there has been in the reappointment of th 
Committee, it must be admitted that the history at 
municipal enterprise since 1900, if proper!, brought 
to their notice, is likely to make a very deep impres. 
sion upon its members. During the last three Years 
there has been a constant state of war between 
local authorities and private companies in 4]| parts 
of the country. It is patent to all that, with the 
introduction of electricity as a motive power, the 
sphere of usefulness of the tramway extends fy 
beyond the limits of urban districts. By the laying 
down of a double track along country highways 
urban may be rapidly converted into rura! districts 
while country folk can be given an easy means of 
reaching the town. Unless the Committee now 
appointed are able to suggest some method by 
which local authorities can be enabled—not to say 
induced—to combine together for a common object 
—the valuable right of working tramways on a yery 
large scale should be extended more freely to private 
companies. Passing from the question of tramways, 
the most important question which will have to be 
considered by the Committee is the relationship 
of local authorities to the supply of electric light, 
In this department the check to private enterprise 
has been none the less keenly felt by reason of the 
fact that it is expressly authorised by Act of Parlig. 
ment. In suggesting that the right of veto goes 
beyond what is necessary, we should only follow the 
example of Lord Cross’s Committee, who, in 189, 
inserted the following paragraph in their report :-— 
“The Committee consider that the provisions of 
the Electric Lighting Act, 1888, which require the 
consent of the local authority as a condition pre. 
cedent to the granting of a Provisional Order, 
should be amended, for in their opinion the local 
authority should be entitled to be heard before the 
Board of Trade, but should not have, so to speak, a 
provisional veto, only to be dispensed with in special 
cases by the Board of Trade.” 

Were it shown that in all cases where the local 
authorities obtained Provisional Orders for the, 
supply of electric light they immediately put them 
in force there might be less cause for complaint, 
but in view of the fact that in- November, 1901 
there were no less than two hundred local bodies 
which had obtained Provisional Orders, but had not 
put them into force, we may assume that there is 
a considerable number of such Orders held in 
suspension at the present time. 

Perhaps no line of research throws more light 
upon the progress of municipal trading than a 
glance through the law reports for the last few 
years. In a number of cases which have been 
commented upon in these columns various dealings 
between local authorities and companies have been 
brought to light, which have evinced an inclination 
on the part of some local bodies to check the supply 
of electricity by private companies, and a reluctance 
to assume the burden when they fully appreciate 
its real magnitude. In the Finchley Electric Light- 
ing Company v. the Finchley Urban District 
Council it was shown that the defendants so failed 
to realise the demand for electric light in their 
district that they not only kept a Provisional Order 
unused for years, but took every step in their power 
to prevent a private company from meeting the 
public demand. We trust that the facts of this 
case may be brought into relief before the Com- 
mittee when appointed. 


—__ —— #ee — 


RADIUM. 


For some months Sir Oliver Lodge has been making 
the scientific world familiar with ions, or shall we say with 
the concept expressed, or intended to be expressed, by 
the word. For the moment we may consider the ion 4s 
an extremely minute particle of matter. This, be it 
understood, without any attempt to define what matter 
is. The ion can, under certain conditions, be launched 
into space with a velocity akin to that of light. If our 
readers will turn to Tae Enarnerr for February 6th, they 
will find on page 152. brief summary of Sir Oliver Lodge's 
conclusions about electrons. Recently the ion theory has 
received a remarkable development in the discovery of 
a metal, or a metalloid, called radium. That ions were 
launched from this substance was known, but it was not 
known until very recently indeed that not only does it 
emit light rays—if we may be permitted the word- “— 
heat rays as well. No man is more competent to dea 
with radiancy than Sir William Crookes, and he brought 
before the Royal Society last week a demonstration of 
some of the results obtained by M. Curie, a celebrated 
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French physicist, and almost entitled to be called the dis- 
verer of radium. A screen coated with barium platino 
aeanide or zine sulphide, was made to glow, and a 
oF roscope showed that the glowing was due to the 
re act of ions thrown off by a very small quantity 
_, radium salt. Wonderful as all this is, the 
phenomena sank into insignificance when com- 
ared with the astounding fact that radium gives off 
at without pause or visible cause, and, so far as is 


en, without failure of energy or diminution of 
weight. The quantity of heat is not insignificant. 
It suffi .es to raise the thermometer through nearly 


three degrees. We shall. nut go so far as to say that 
this discovery strikes at the root of the whole theory of 
the conservation of energy, but it does lead to the 
pelief that on this as well as on various other physical 
go-called laws it may be necessary to reconsider our 
position. If it be really true that something exists that 
can give off heat—in other words, do work indefinitely 
_we get a new view of the universe. A sun made of 
radium would demand none of the modern explanations 
contrived to account for the energy developed on the 
surface of the principal star of the solar system. An 
illimitable field for scientific speculation has been opened 
for us by Monsieur and Madame Curie. 


MUNICIPAL TRADE IN ELECTRICAL FITTINGS, 


Ox Monday last the House of Commons placed its veto 
upon a proposal in the London County Council (General 
Powers) Bill to the effect that the Borough Councils 
should be allowed to undertake the supply of electrical 
fittings. Our readers may recollect that in an article 
published some time back we drew attention to the chief 

rovisions of this Bill, and raised our protest against any 
further extension of municipal trading along the pro- 
posed lines. Parliamentary opposition has taken the 
form of an instruction to the Committee who will be 
called upon to consider the Bill to omit Clauses 63 and 
64, which relate to the trading in question. Sir F’. Ban- 
bury, in moving the resolution, said: “If such trading 
were authorised I do not know where it would be possible 
to draw theline. We might come to a state of things in 
which the country would be run by the municipalities.” 
Sir W. Tomlinson, in seconding, drew attention to the 
unfair competition to which private traders would be 
subjected by reason of borough councils carrying on the 
business of electric light fitting with the unlimited capital 
represented by the rates. Mr. John Burns, who opposed 
the resolution, brought forward the arguments which are 
generally advanced in favour of municipal enterprise, 
namely, that the proposal would enable that which is 
now a luxury enjoyed by the rich to be given to the poor ; 
and that, inasmuch as the London municipalities are able 
to supply electricity at cheaper rates than private com- 
panies, they will also be able to sell fittings at cheaper 
rates. We are glad to find that such arguments did not 
prevail in the House of Commons. In our opinion, the 
proposal, which emanates from the borough councils 
themselves, and not from the County Council, would 
simply result in the employment of an additional number 
of officials drawing salaries and wages out of the rates. 
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Encyclopedia Britannica. Vol. xxxi., being the seventh 
of the New Volumes. 1902. London: The Times Office. 





Tus volume deals with subjects coming between the letters 
MOS and PRE, and though it contains only some half- 
dozen articles of special engineering interest, yet these 
are among the best which have appeared. The example 
of “Ordnance” may be taken. This is a masterly 
treatise from the pen of the late Captain Orde Browne, 
who was for many years the Ordnance expert on the 
staff of Tae Enaimgrr. Captain Orde Browne had 
peculiar facilities for obtaining information on the subject 
under discussion, besides having had a wide practical 
experience with artillery. He was, therefore, eminently 
the man to choose to write the article for the Encyclo- 
pedia. Seeing, however, that Captain Orde Browne died 
in the autumn of 1900, the article can hardly be said to 
embody the last word on Ordnance in these days of rapid 
progress. However, the article as it stands is excel- 
lently prepared, and will no doubt be regarded as a 
standard work. 

Of the article on ‘“‘ Motor Vehicles” we have to make 
the same remark as when mentioning several of the 
articles in previous volumes. It has been written by a 
Professor, albeit a Professor who possibly knows more 
about motor vehicles than the major portion of motor 
vehicle users. In our opinion, however, an article on 
such a subject should have been written by a practical 
engineer. This opinion may not be shared by every one, 
but we certainly think that the value of a description to 
an engineer is greatest when that description has been 
written by a practical man. It might be argued that the 
Encyclopedia is not only for engineers, and our answer 
to this is that even so, engineering subjects, for whatever 
class of readers, are best dealt with by the practical man. 
There is no doubt that there is difficulty in finding the 
right person to do the work—one who, while not being 
too technical, will give all required information, and who 
at the same time will not be personally interested 
financially in what he describes. Still such can be found. 
The present article, while it embodies much which has 
appeared before, and in not very different form, appears 
to have been carefully prepared and to be fairly represen- 
tative of the subject with which it deals. 

There are three other principal articles which are of 
Special interest to the engineer. These are “Ore 
Dressing,” “Pneumatic Tools,” and “ Power Transmis- 
sion.” Of the first article, which comes from the pen of an 
American, it may be said that as far as it goes it is very 
good indeed. We could have wished that it had gone 








further. Though representative of a number of pro- 
cesses, it is superficial, and does not enter nearly as much 
into detail as the subject seems to warrant. Almost the 
same remark may be made regarding the article on 
pneumatic tools, to which only just over three columns 
are devoted. However, embodied in this space is a short 
table, given on the authority of Mr. Edward C. Schmidt, 
of the University of Illinois, in which is set out the 
saving of cost in percentage in using various types of 
pneumatic tools as compared with ordinary hand labour. 
These vary in different tools used differently from 50 to 
90 per cent., and the figures relate to saving at the tool, 
and no not include the fixed charges and cost of work- 
ing the necessary air compressor. Such a subject as 
pneumatic tools in view of their present development, to 
say nothing of their future possibilities, might well have 
been accorded a more extended notice. 

The article on “ Power Transmission” is subdivided 
into three divisions—electric, hydraulic, and pneumatic. 
That dealing with the electrical method is, though 
necessarily somewhat discursive, eminently representa- 
tive. It is well written and up to date, and forms a 
useful record of the state of knowledge of this subject at 
the present time. The division devoted to power trans- 
mission by hydraulic means has been prepared by the 
chief engineer of the London Hydraulic Power Com- 
pany, and is admirably written and clearly expressed. 
The paragraph relating to cost is specially interesting. 
The whole article, though evidently the work of one 
biassed particularly in favour of power transmission by 
this method, forms an excellent practical dissertation 
on the subject. Of the article on pneumatic power 
transmission the same comment as that made concerning 
pneumatic tools may also be applied. It is too super- 
ficial ; moreover, it is not, in our idea, sufficiently prac- 
tical. More than one-half is taken up with historical 
matter, which is, of course, interesting, but there is not 
nearly enough prominence given to this extensively 
used system of distributing power. 

Taking the volume as a whole, it appears to be very 
similar to those which have gone before it. In the main 
it is good, and brought well up to the present time in 
information. We notice, however, the same kind of 
faults to which we have drawn attention in preceding 
volumes. Thus, out of a total of some 900 pages no less 
than 132 pages are devoted to Pathology and Physiology. 
Both most important subjects, they hardly in comparison 
should need so much space if treated as are the majority 
of matters in these volumes. Then, too, Paleography is 
given 33 pages, and Newspapers 37 pages, and even in 
these the writer of the article has failed to realise that 
there is such a thing as a technical newspaper. For the 
most part the illustrations, though there is not a super- 
abundance of them, are good, and the half-tones on plate 
paper are exceedingly well done. 





Ancient and Modern Engineering and the Isthmian Canal. 
3y WitiiaM H. Burr, C.E. Professor of Civil Engineering 
in Columbia University, M.A.S.C.E., M. Inst. C.E. First 
edition. First thousand. New York: John Wiley and 
Sons. London: Chapman and Hall, Limited. 1902. 

Tue first five chapters of this volume, comprising Part I., 
may be read with interest by those who are desirous of 
becoming acquainted with ancient civil engineering as 
practised in Chaldea and Egypt, and subsequently in 
other countries during the iron rule of the Roman. As 
guides to the modern engineer, as distinguished perhaps 
from the architect, it cannot be said that these early 
records are of any particular value. Our profession, in 
the present sense of the term, was unknown to people of 
those almost prehistoric times. After a brief review of 
the timber bridges of America, the author devotes a 
hundred pages of his work to the theory and practice of 
modern bridge building, illustrated by examples of the 
different types, selected principally from American models. 
It is very correctly stated, when dealing with the 
subject of wind pressure, that it has not yet been brought 
into a completely or well-defined condition for want of 
sufficient experimental observations. The difficulty is 
got over, at least apparently by engineers, by allowing a 
certain pressure per unit of area. Allowances of this 
description are all more or less guesswork. They con- 
stitute no real solution of the problem, are very unsatis- 
factory, and although they may be upon so liberal a 
scale as to avert disaster, carry with them neither convic- 
tion nor confidence. Mr. Burr has a higher opinion than 
we have of the future capabilities of ferro-concrete 
structures, for he confidently observes that “the high 
degree of strength and comparative lightness which 
characterise the combination of steel and concrete will 
enable bridges to be built in considerably greater spans 
than any yet contemplated in cut stone masonry.” While 
admitting that there is a prejudice, perhaps not altogether 
deserved, on the part of English engineers, against this 
type of construction, it must be borne in mind that the 
verdict on the Continent has not been universally in 
favour of the heterogeneous system. 

Part ITI. is exclusively appropriated by “ Waterworks 
for Cities and Towns,” which is partly historical, but 
contains little information beyond that which accom- 
panies ordinary treatises on the same subject. A point 
worth noticing is the description of the new Croton dam, 
which is the highest masonry structure of its class yet 
built. The crest of its overflow weir is 149ft. above the 
original river bed, and the height to the extreme top of 
the dam 14ft. above that level. A depth of earth and 
rock excavation of 131ft. below the river bed were taken 
out to get in the foundation, so that the total maximum 
height of the dam is 294ft. On the up-stream face the 
depth of water is 136ft. Railway engineering is treated 
of generally, with special reference to the location of 
mountain lines and spiral loops. A chapter is given to 
railroad signalling, and another to locomotives. In the 
latter the evolution of these engines is traced from the 
old “ Rocket ” to the modern “ Decapod,” operated, with 
others of its type, by the Atchison, Topeka, and Santa Fé 
Company. It is claimed to be the heaviest locomotive 





yet built, and weighs 134 tons, allowing 2000 lb. to the 
ton. 


The Nicaragua and Panama routes for a future ship 
canal are fully described and discussed in the con- 
cluding portion of the volume. Our readers are familiar, 
through what has been stated in our own columns, with 
the chief features of the two enterprises, and what they 
may each fairly claim to accomplish, so we need not 
recapitulate. It may be briefly stated that both routes 
are practical and feasible. Either would, in the opinion 
of the author, serve the purposes of the ocean traffic of 
the United States, and adequate harbour accommodation 
is equally available for both. Neither route would 
possess any advantage over the other as to time. So far 
as we are concerned, the distance between our Atlantic 
and Pacific ports would be less by the Nicaragua channel, 
but the additional time required to traverse the Canal 
virtually destroys the difference. The length of the 
Panama undertaking is about one-fourth of that vid 
Nicaragua, and its annual cost is estimated at six-tenths 
of the latter. Unfortunately the difference between 
estimated and actual costs frequently assumes propor- 
tions which vary with the magnitude of the work. Owing 
to the existing railway acrossthe Isthmus of Panama, and 
a considerable population established there, facilities are 
offered for the housing and organisation of labour and the 
carrying on of work which do not at present obtain 
along the Nicaragua route, which is almost uninhabited. 
It is very possible, in view of the concessions and treaties 
which must be negotiated and arranged, whichever 
scheme may be ultimately adopted, that the result will 
not depend solely upon engineering considerations. The 
sum of eight millions asked for by the new Panama 
Canal Company is no doubt a heavy one, but not per se 
prohibitive in an undertaking of this magnitude and 
importance. So far as the £8,000,000 are concerned, the 
question would appear to be one of return for expenditure. 
Would it be better to invest this capitai in the purchase 
of a crude, incomplete and notoriously badly organised 
and badly managed enterprise, than to use it in the 
prosecution of an entirely new project? We know 
perfectly well what would be the answer of all engireers 
and constractors who have had experience of both kinds 
of work. The photographs and illustrations in the 
volume are clear and good. It may be just suggested 
that a table of “‘ Contents,” however copious, as in the 
present instance, is not so available for reference as an 
index. 





L’ Année Technique (1901-1902). Par A. Da Cunha, In- 
génieur des Arts et Manufactures. 114 figures. Paris : 
Libraire Gauthier-Villars, 55, Quai des Grands-Augustins. 
1902. 

Tue forty subjects treated of in this annual, while 

dealing principally with the progress of the different 

branches of constructive engineering—from tramways to 
aérial navigation—in France, does not neglect what has 
been accomplished in other countries. After disposing 
of the Parisian electric tramways and of the Métro- 
politain, credit is given to Germany for its Marienfelde 
and Zossen line, with the alleged speed of 100 miles per 

hour, and to Switzerland for its automobile route of 20 

miles from Berthond to Thoune. For motor cars, the 

author gives the preference to the petroleum class, and 
considers it the best suited, at any rate for French roads. 

At the same time he does not underrate the advantages 

possessed by the electric type. Our readers are familiar 

through our own columns with what has been done in 
bridge building. A new skew bridge may perhaps be 
just alluded to. It is built of ferro-concrete, over the 

Aisne at Soissons, and has a span of 228ft., thus 

eclipsing the large similar structure at Chatellerault. 

The chapter on public buildings is devoted wholly to 

examples of Parisian architecture, and, judging from 

their photographs, they have been exceedingly well 
chosen. 

Lighthouses, including the iron specimen in the Gulf 
of Georgia, Canada, lightships, illuminated buoys, and 
the various means for warning ships of their approach 
to dangerous shores, are described and illustrated in 
“‘ Maritime Constructions.” The chapter relating to the 
naval armaments of the different great Powers is 
interesting reading, and instructive also, as it shows us 
how other people see and estimate us. All the fleets of 
men-of-war of the nations which have any maritime 
importance are ranged in the following order of pre- 
cedence :—England, France, Germany, Russia, Italy, and 
the United States. It is naively observed to the effect 
that all the cost of our African war has not caused the 
slightest slackening of our naval ardour, as every day 
we are putting new warships on the stocks. The author 
alludes to the fact that we have only sixteen torpedo 
boats, while the French navy can boast of as many 
as 144. On the other hand, we own 137 torpedo 
destroyers, against twenty-two possessed by our neigh- 
bours. This difference is attributed to the probability 
that the English tactics in war time would savour more 
of defence than of attack. While admitting freely that our 
manifest superiority in total numbers is incontestable, 
great stress is, nevertheless, placed upon the French 
artillery, which is stated to be the best in the world. 
The Cobra and Viper come in fora short notice. The 
volume concludes with an account of the modern 
attempts made, and the modern machines invented and 
constructed, to obtain that mastery of the air which is 
still denied to us. Practically nothing has been effected. 
The solution of the whole great problem is, it may be 
truly said, in nubibus. In spite of all the experiments 
carried out, and of all the scientific and mathematical 
discussion which the subject has given rise to, it is 
impossible to draw any conclusion favourable to aérial 
navigation, The annual is worth perusal. 








Worcester Tramways are about to be converted to 
electric traction.} 
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THE MOTOR CAR SHOW AT ISLINGTON. 


Ir is a matter for regret that if three motor car 
exhibitions are to be held annually in London they should 
all take place so close together as has been the case this 
year. The exhibition promoted by Mr. Charles Cor- 
dingley, and which is held annually at the Agricultural 
Hall, Islington, although one of the most representative 
hitherto held in this country, sutters somewhat in interest 
for the reason that it is the last of the series of three, but 
in the section devoted to heavy vehicles for commercial 
purposes there is an exceptionally fine display, and the 


It is designed for a working pressure of 200 lb., and the 


fuel is fed in from the top through a central hole. 
The engine is a two-cylinder horizontal compound, having 
cylinders 4in. and Tin. diameter by 7in. stroke, and the 
normal speed is 450 revolutions per minute. It is 


enclosed in an oil-tight casing, which is extended so as to | 
enclose all the reducing and compensating gear and shafts, 


thus ensuring adequate lubrication. Link reversing gear 
is provided, and the drive is transmitted through chains 
to sprocket wheels secured to the road wheels by a 
triangular attachment. The front wheels are 2ft. 9in. 
diameter, with Sin. tires, and the back wheels 3ft. 
diameter with Tin. tires. The wheels have steel hubs, 
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Fig. 1-SAVAGE’S 


show has served to introduce several firms which are 
new to this branch of engineering. Messrs. E. 5S. 
Hindley and Sons, Bourton, Dorset, come under this 
category. They show a steam lorry of simple design, 
capable of carrying a load of four to five tons. The 
boiler is placed in front, and is of the vertical fire-tube 
type, capable of withstanding a working pressure of 
250lb. This supplies steam to a compound horizontal 
engmme placed below the platform, but easy of access. 
The working parts of the engine are encased, and run in 
oil, and the bearings are of ample width. From the 
engine the power is transmitted to the rear axle by 
means of steel gear wheels, no chains being necessary, 
and the differential gear can be locked when necessary. 
Another steam wagon which is new to the shows is that 
made by Messrs. Savage Bros., Limited, of King’s Lynn 
—Fig. 1. In the design of this vehicle some rather 
original features have been introduced. The boiler forms 
quite a new departure in motor wagon practice. It is of 
the water-tube variety, with large heating surface, and is 
designed for a working pressure of 220]b. per square 
inch. The heating surface consists of a number of steel 
tubes, bent to the shape of a modified V, which connect 
a lower water chamber with an upper horizontal steam 
space. The latter is a solid drawn mild steel tube, 1lin. 
diameter. The heating surface amounts to about 87°5 
square feet, and the grate area 3°25 square feet, which 
can be considered ample for engines giving 25 horse- 
power onthe brake. The water tubes vary in size from 
3in. to liin., and are of Mannesman solid drawn 
pattern. Such a boiler should be a ready steam 
raiser; but experience will show whether or not it is good 
practice to introduce curved tubes for motor wagon work, 
on account of the difficulty likely to be experienced in 
cleaning them—an operation which must be frequently 
necessary with the poor qualities of water which some- 
times have to be used. The engine is of the double- 
cylinder horizontal compound pattern, having cylinders 
4in. and Tin. diameter, by 5in. stroke. The normal working 
speed is 450 revolutions per minute. The high-pressure 
valve is of the piston type and works in a liner, and the 


reversing and valve motion are of the single excentric | 


pattern. The driving gear provides for two speeds of 
progression, and the spur wheels are of steel, machine 
cut. Renold’s block chains transmit the motion from the 
countershaft to sprocket wheels secured to the driving 
wheels. In the attachment of these sprockets to the 
road wheels steel brackets have been used, in which spiral 
springs are inserted to provide an elastic medium between 
the first motion shaft and the road wheel when starting. 
The main frame of the wagon is of channel steel, and this 
metal has also been employed in building the axles. 
The wheels are of wood; the front wheels being 2ft. 9in. 
diameter, with 4in. steel tires, and the rear wheels are 
3ft. 3in. diameter, with 5in. steel tires. 
steel bushes. The steering is a modification of the 
Ackermann principle. Two feed pumps are fitted, one of 
which is worked by reducing gear from the crank shaft, 


The wheels have | 


and the feed water is raised in temperature before | 


entering the boiler by passing through a pipe which is 
surrounded by exhaust steam. 

Fig. 2 shows the standard type of 6 ton wagon shown 
by T. Coulthard and Co., Limited, Preston, as supplied to 
the Mersey Dock Board. The leading dimensions of this 
vehicle are :—Length over all, 19ft. 9in. ; width, 6ft. 6in.; 
platform, 14ft. by 6ft. 6in.; area, 91 square feet; fuel 


STEAM WAGON 


oak spokes, ash felloes, and the tires are of weldless steel 
hydraulically fitted. A double-acting brake—shown on 
the illustration—is provided on the driving wheels. The 
speeds can be changed—after stopping the engine—from 
the platform. The main frame is of channel steel, and 
carries the whole of the machinery, boiler, and water 
tank, the frame being supported om the axles on long 
plate springs. 

Other exhibitors of this class of vehicle included 
Fodens, Limited, of Sandbach, who have made one or two 
important improvements in their wagons; the Lancashire 
Steam Motor Company, Leyland, who showed a brewer's 
dray and trailer; Mann's Patent Steam Cart and Wagon 
Company, Limited, Leeds; the Straker Steam Vehicle 
Company, Limited, Bush-lane, London; the Yorkshire 
Patent Steam Wagon Company, Leeds. Our readers 
have already been made familiar with the leading features 
of these firms’ productions from time to time, and it 
would be superfluous to describe them again here. It 
may be mentioned, however, that Messrs. Foden have 
modified the construction of their frame carrying the 
driving axle. The wheels have cast iron rims and hubs 
connected by bent steel spokes. The tires are also of 
steel. The boiler has beenenlarged, and contains sixty-six 
tubes, giving 135 square feet of heating surface. Heavy 
petrol-driven lorries are shown by the Germain Motor 
Car Company, and Alfred Dougill and Co., Leeds. 

While dealing with steam-propelled vehicles, mention 


end of a rectangular fire-clay and asbestos-lined chamber 
into the open end of whieh the burner enters, From 
this chamber the flame is deflected into a fire-clay — 
attached to the bottom of the boiler, and lined with 
asbestos. The burner is provided with an automatic 
cut off controlled by the steam pressure. : 
Nearly all the best known types of petrol carriages are 
exhibited, but we can only allude to a few which contain 
new features. A word of praise can be accorded to the 
Swift Motor Company, Limited, Coventry, for the meri. 
torious attempt which they have made to produce 
handy two-seated voiturette at a reasonable price. The 
| frame of this car is of steel tubing, and in addition to 
_ being mounted on large plate springs, it is constructed jn 
| a manner which gives to it flexibility in u vertical direc. 
tion. The motor is a single-cylinder 6 horse-power De 
Dion engine, carried under a bonnet in front of the cay. 
riage. The speed of the crank shaft is reduced by 
suitable reducing gear placed between the engine and the 
friction clutch, and from the latter the power is trang. 
mitted to a combined two-speed and reversing gear on q 
divided rear axle by a propelling shaft. This gear is ql] 
enclosed in a box, and runs in oil. The combination of 
bevel wheels and clutches is ingenious, and granted 
careful handling, should provide an efficient drive. 

A new type of Decauville car, Figs. 4 and 5, of 16 horse. 
power is shown by the Motor Car Co., Ltd., Shaftesbury. 
avenue, the engine having four cylinders and mechanic. 
ally operated inlet valves. A steel shield supported from 

the pee steel frame supports the motor and gear box 
—all one casting. The aiden are all water jacketed, 
and each pair has its own crank casing. The tly-wheel 
is supported between the engine and the gear cage, 
From the gear case a central shaft drives direct on to a 
live axle; the latter runs through a large metal sleeve 
which is bored out of a solid steel forging. This sleeve 
passes through the road wheels, which are built on to it; 
the live axle thus carries none of the weight, and can be 
withdrawn without disturbing the wheels. The engine 
develops its full power at 900 revolutions per minute, and 
all the bearings are mechanically oiled by ring lubricators, 
| The engine is governed on the admission, and this ig 
supplemented by a throttle, controlled from the steering 
post, by which the speed of the engine can be regulated 
at will. The friction clutch is of the internal variety, 
and the spring is fixed on an extended boss of the fly. 
wheel. The opposite end of the spring engages with a 
tail from a ball race, the leather-faced cone of the clutch 
carrying the other half of this race. The engaging por. 
tion of this clutch, forming part of the fly-wheel, is 
detachable in two halves. Loss of power caused by the 
end thrust of the propeller shaft is provided against by 
the adoption of a large ball bearing behind the single 
cardan joint. The motive mechanism comprises some 
excellent workmanship. A dynamo is attached to the 
dashboard, and is driven by a strap from the engine 
shaft. By this means, while the engine is running the 
batteries are constantly being changed, but when the 
engine is running at a speed above 600 revolutions 
the current remains constant, so that there is little 
danger of the plates in the accumulators being damaged. 

The Soames car exhibited by the Langdon-Davies 
Motor Company, Southwark-street, and to which we 
referred in our report of the Crystal Palace Show, com- 
prises an improved form of change-speed gear—T'ig. 3, 
It has four speeds and reverse, and the rear wheels are 
always in mesh. The two parallel shafts carrying the 
change-speed wheels run across the car. The first of 
these carries a bevel spur wheel, driven by either one of 
two bevel pinions carried by a shaft at right angles to it, 
and directly connected to the clutch shaft. By bringing 
one or other of the bevel pinions into mesh with the 
bevel spur wheel the forward and reverse movements 
are obtained. The whole of the gear wheels on the first 

















Fig. 2—COULTHARD’S STEAM LORRY 


should be made of a working model of the hydroleum 
liquid-fuel system, which is shown. This apparatus 
is intended for application to steam boilers for motor 
vehicles, and uses crude Texas petroleum- -sp. gr. *928— 
which the makers can supply at 2d. per gallon. The 
burner used is of the steam jet type, to which the supply 


bunker capacity, 4 cwt.; water tank capacity, 12 to 15 | of oil is controlled by a float valve, a pilot light burning 


miles; speeds, 5 and 24 miles; and tare weight, 
4 tons 15 cwt. approximately. 


The boiler is placed | 


when extinguished from any cause. 


kerosene being provided for re-ignition, of the burner 
When steam is 


behind the front axle and is of the vertical fire-| raised to a pressure of about 15lb. or 20]b., oil is 
tube type, with 84 square feet of heating surface.! admitted to the burner, and the flame impinges upon one 


| of the two shafts carrying the change-speed gears are 
keyed to the shaft. Those on the other shaft run loose, 
| and the method of changing speed consists of locking one 
| or other of these gear wheels to the shaft in the following 
| manner :—The shaft has a slot cut in it, and each of the 
| gear wheels has two keyways, which, when they are 
| revolving, come opposite the slot in the shaft. To prevent 
the edges of the slot in the shaft catching the edges of 
| the keyways in the wheels, when the shaft or gear wheels 
become worm, the gear wheels are not carried directly on 
the shaft; but between each gear wheel is a hardened 








o™= 


— se ew S 





Marcu 27, 1903 


THE ENGINEER 


321 








——_—_ 


steel collar, which is fitted to the shaft without a keyway 


cut in it. On the outside of these collars are fitted gun- 


rod pulling upwards. The cranks are set at an angle of 
| 180 deg. The motor works on the four-cycle system, and 





metal rings broader than the collars, and fitting into | gives an impulse every revolution. 


circular grooves on the side faces of the gear wheels. By 


this means the gear wheels are carried on the collars, and 
not on the shaft, so that they will run true if the hole 
in the gear wheel is larger in diameter than the shaft. 


Lying in the slot in the shaft is a steel bar carrying at | 


its end a key held up by a spring. The end of the shaft 
projects from the end of the gear box proper into an oil 
chamber. The bar carrying the key passes out through 
the bearing to the exterior portion of the shaft, being 
fixed to a collar revolving with the shaft, and by means 
of which it may be drawn sideways, allowing the key to 
be pressed down when passing under the collars and to 
spring up into the keyways of one or other of the gear 
wheels. To make certain that the key has gone right 
home, and to prevent its being shaken or knocked down 
into the slot in the shaft, thus releasing the gears, a 
second steel bar lies in the 
slot underneath the bar 
carrying the key. The 
outer end of this passes out 
further than the bar carrying 
the key, and is secured to a 
collar by which it can be 
drawn sideways in the same 
way as the keybar. The 
inside end of this is wedge- 
shaped, and when it is moved 
forward presses the key up 
into the keyway in the gear 
wheel, if the spring has not 
already done so, and prevents 
it from coming down again, 
thus locking it in position. 
The action of changing gear 
is then as follows:— The 
clutch is thrown out as usual, 
the change-speed handle is 
pulled upwards, this draws 
back the locking jaw and 
leaves the key controlled by 
its spring only. The keybar is not moved by this motion 
ofthe handle. The handle is then turned, sliding both the 
keybar and the locking bar along, but keeping them at 
the same relative distance to one another. The key is 
pressed down into the slot in the shaft against its spring 
by being pulled under the collars which separate the gear 
wheels, and springs up into the keyway of the next, or 
whichever gear wheel it is brought to. The handle is 
then pushed down, which leaves the keybar in position, 
but pushes back the locking bar under the key and locks 
it up in position. It can be seen, therefore, that the 
gear can be changed from any one speed to any other, 
whether the car is running or at rest ; while owing to the 
key being pressed entirely out of engagement when 
passing under the collars separating the gear wheels, it 
is never possible to get two 
sets of gear into engagement 
at once. 

A chassis shown by the 
United Kingdom Inventions 
Association, Shaftesbury - 
avenue, has a new type of 
petrol motor, capable of de- 
veloping 25 horse - power, 
with four cylinders arranged 
diagonally. The cylinders are 
t}in, diameter by 5in. stroke, 
are water -jacketed, fitted 
wih mechanical valves, and 
governed on the admission, 
while the speed of the en- 
gine can be regulated between 
200 and 1500 revolutions by 
means of throttle valves. 
The drive is by means of a 
shaft on to a live axle, and 
the novel form of change- 
speed gear allows the wheels 
to be always in mesh. The 
gearing is devised so that a 
direct drive is obtained on the 
top speed. 
car which has not been pre- 
viously described in these 
pages is shown by the Gobron Motor Company, 47, 
Albert Gate, London. It is claimed that the Gobron 
engine will work equally well with petrol or methylated 
spirit, or with a mixture of both. The balancing of the 
engine is obtained in the following manner :—Two or 
more vertical cylinders are used, which are open at both 








Fig. 3—CHANGE SPEED GEAR 


ends; each is provided with two pistons, which work in 
pairs in opposite directions. The explosion takes place 
in the space between each pair of pistons. The connecting- 
rod of the lower piston works directly on the crank 
shaft, pushing downwards, whilst the upper piston works 
on the crank shaft through a yoke and return connecting- 





Another motor Fig. 


_ Another new car is the Arrol-Johnston, made by the 
Co-Car Syndicate, Paisley. This is a 12 horse-power 
horizontal motor placed high up above the axles, and the 
cylinders have double pistons, between which the explo- 
sions take place. Tbe power is transmitted from the 
| pistons by bell-crank levers, and from the counter shaft 
a chain drives the road wheels. The car appears 
heavy, but is a distinct departure from existing types. 








JAPANESE TENDERS. 
(From a Correspondent.) 
Ir is a risky thing to tender in Japan. Some time ago the 
Tokyo municipality wanted pipes, and an English firm got 
the order, but when the pipes arrived the Japanese ‘‘experts”’ 








Fig. 4—16 H.P. DECAUVILLE CHASSIS 


rejected so many of them on account of imaginary flaws and 
shortcomings that the company in question lost heavily on 
the transaction, and is not likely to try again. I very 
frequently pass the waterworks office in Tokyo and see lying 
there a — of old and new pipes covered all over with little 
circles in white paint. These circles have been made by the 
‘*expert ’’ who, armed with a microscope and a paint brush, 
goes all over the outside surface of the pipe, and the inside as 
well if he can, and even when he cannot get inside he intro- 
duces a candle at the end of a stick and continues in this 
way his investigations, and marks with little white circles all 
the places that he considers faulty. The result is that no 
matter how perfect the pipe you may submit to that expert 
may be, he is always sure to find flaws in it. 

Tendering in Japan produces just as surprising results in 
other directions, and it is of these other directions that I am 
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5—PLAN OF DECAUVILLE CHASSIS 


going to speak to-day to the readers of THe ENGINEER. 


, According to an account given in the Japan Mail, the Japan 


Railway Company recently invited tenders for thirty-two 
locomotives, the tenders to be opened on January 10th. It 
was not an entirely open competition, for the company 
restricted the bidding to four English and three German 
makers, whose names are borne on the list of the Japanese 
Government's Railway Bureau. In calling for these tenders, 
the company gave notice that it would not come to a 
decision immediately, but that the tenders would remain 
open for six days, the meaning of which delay was under- 
stood to be that the company, without paying regard to 
price, contemplated placing a part of the order in Germany. 
When the tenders were opened on the 10th inst., the following 
figures were found :— 


Tenderers. Makers. Price. 
z 
Messrs. Irons and Co. Messrs. Neilson, Reid 
ee 70,242 
} Messrs. John Birch Messrs. Sharp, Stewart 
| i WEG ee va. es, <4 "06 | COO 
Messrs. Mitsui and Co. Messrs. Dubs and Co. .._ .. 72,016 
Messrs. Mitsui and Co. Messrs. Beyer, Peacock 
pe ee 72,799 


| Be tes 
| All the firms admitted to the competition were, of course, 
| admittedly competent and trustworthy; the question of price 
| alone should have been conclusive between them. But mark 
| the result. No German firm tendered, and the lowest figures 
| are those of Messrs. Neilson, Reid and Co., while the highest 
| are those of Messrs. Beyer, Peacock and Co.; yet on the 
12th inst. it was intimated that the order would be divided, 
twelve engines going to Messrs. Neilson, Reid and Co., twelve 
to Messrs. Beyer, Peacock and Co., and eight to German 
makers, though none had tendered officially. It need hardly 


| to the Wildfire, to assist Chief Inspector of Machinery of 





be pointed out that if the order had been divided at all, one 
part should have been given to Messrs. Sharp, Stewart and Co., 
whose tender stood second on the list in order of lowness. 
But more is to follow. When Messrs. Neilson, Reid and Co. 
found that, in spite of having come out first in a competition 
to which they had been invited, they were to te classed in 
point of eligibility in the same category with the firm that 
came out last, declined to have anything further to say to 
the business and refused to take the order for twelve engines. 
Thereupon, as a matter of course, the order should have been 
transferred to Messrs. Sharp, Stewart and Co , the second on 
the list. But it was not so transferred. It went to Messrs. 
Beyer, Peacock and Co., the last on the list. 

Thus a contract for twenty-four engines went to Messrs, 
Beyer, Peacock and Co. at £55,420, which contract might 
have been placed with Messrs. Neilson, Reid and Co. for 
£52,348, and with Messrs. Sharp, Stewart and Co. for £52,782. 

In September, 1901, a contract for six tender locomotives 
was given privately to Messrs. Beyer, Peacock and Co., 
though Messrs. Mitsui and Co., at 44,000 yen per locomotive, 
no competition being invited, although the Japan Railway, 
being a joint stock company, its shareholders ought to have 
these things tendered forand ought to accept the lowest tender. 
In October, 1901, the railway company having occasion to 
purchase another lot of six tender engines, invited competition, 
which resulted in the contract going to Messrs. Mitsui and 
Co. at 33,950 yen, the locomotives to be delivered in Japan, 
and the gain to the company by the substitution of competi- 
tion for the private order of the month before being 60,300 
yen. Shortly afterwards the railway company, requiring 
twelve tender engines, called for bids, and Messrs. Beyer, 
Peacock and Co. got the order at 29,600 yen per engine, 
although Messrs. Dubs and Co. had offered 25,500 yen. Ina 
fourth contract for six tender engines given to Messrs. Dubs 
and Co. in October, 1901, the price of cach engine was 
31,590 yen, being 12,410 yen cheaper than the price paid a 
month previously to Messrs. Beyer, Peacock and Co. for 
similar engines, so that the difference between the September 
contract and the October contract was, altogether, 
74,460 yen. 








DOCKYARD NOTES. 


Tuer King Alfred has been passed into the A division of the 
Fleet Reserve at Portsmouth, and will shortly—so it is 
rumoured—join the Cruiser squadron, which is to be com- 
posed entirely of 23-knot ships—a pretty dream that we hope 
may come true. 








Captain SiGsBEE, of the American Naval Intelligence 


‘ Department, has issued a statement to the effect that the 


United States, counting ships building, is the third naval 
power. At present Germany occupies that position, Russia 
being fourth, and the U.S.A. fifth. 


Tue turbine destroyer Eden has been launched by 
Messrs. Hawthorn, Leslie and Co. 





Tue Russian cruiser Admiral Nachimoff, returning from 
the Far East, is due at Portsmouth about the middle of 
April. 





THE Medusa, with Babcock and Wilcox, and the Medea, 
with Diirr, boilers are both starting on competitive trials at 
Portsmouth. The ships being sisters in every way the 
results will be watched with much interest. 





Dvrtnc the week some of the Lords of the Admiralty have 
been viewing submarine boat evolutions in the Solent. 
What the evolutions were has not been made known, but we 
hope that the occasionally favourite one of submerging with 
the lid left open was not one of them! 





Tue Europa and Spartiate have been commissioned at 
Portsmouth. On board the latter is Mr. Gaudin, who is 
usually credited with being the engineer officer responsible 
for the introduction of Bellevilles into the British Navy 








Sm JoHN WoLre Barny.—The King has re-appointed Sir John 
Wolfe Barry to the Senate of London University, an honour alike 
to Sir John and the distinguished body of the University. West- 
minster should be pleased also by the honour done to one of its 
best citizens. It is not so well known as it should be, we think, 
that the avenue of trees now being planted in Whitehall and 
Parliament-street is the gift of Sir John. 

CENTRE STEERING Motor TractorR.—A demonstration of what 
is claimed to be a new system of motor traction for commercial 
purposes was fixed to take place at Hampton Court 01 Wednesday 
morning last by the Centre Steering Tractive Company, Limited, 
but owing to the non-arrival of the tractor at a late hour we are 
unable to furnish any particulars of the system beyond mentioning 
that the leading feature of the invention appears to be the appli- 
cation to any existing four-wheel vehicle of the tractor by 
removing the front steering wheels of the former and substituting 
a similar pair of wheels of the latter. The tractor, it should be 
said, may be operated by any well-known system of motive power, 
and has four road wheels, two large ones in front being the drivers 
and the two small ones in the rear being the steering wheels, so 
that when coupled up the whole forms a six-wheeled vehicle. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty: Fleet engineers: E. G. P. 
Moffett, to the Pembroke, for the Hawke; J. G. Stevens, to the 
Duke of Wellington, additional, for the Nelson. Chief engineers : 
David Hatelie, to the Sirius ; A. T. H. Stone, to the Vivid, for the 
Edgar; W. F. Hincheliff, to the Duke of Wellington, for the 
Crescent ; H. J. Meiklejohn, to the Duke of Wellington, for the 
Jaseur. Engineers: H. E. Dowling, to the Gladiator ; P. pe 

‘leet 
Reserve ; T. H. Soper, to the Vivid, and to the Sirius ; eR 


| Smith, to the Pembroke, for the Ribble ; H. L. Giles, to the Orion, 


for the Banshee ; F. A. Gordon, to the Pembroke, additional, to 
assist Chief Inspector of Machinery of the Dockyard Reserve; 
A. W. Sutton, to the Duke of Wellington, additional, to assist 
Inspector of Machinery ; L. J.Stephens, to the Duke of Wellington, 
additional, to assist Chief Inspector of Fleet Reserve; P. W. 
Leader, to the Pembroke, additional ; and J. J. Screech, to the 
Vivid, additional, to assist Chief Inspector of Machinery, Fleet 
Reserve. Assistant engineers: A. F. Jones, to the Hibernia, 
additional, for care, management, and instructional running of 
torpedo boats at Malta ; R. B. Davies, to the Pembroke, additional, 
for charge of stores of the Reserve at Chatham and Sheerness ; 
H. W. Portch, to the Vivid, additional, to assist Chief Inspector of 
Machinery, Dockyard Reserve; and F. C. Haydon, to the Ven- 
geance. Artificer engineers: F. W. Gardener, to the Pembroke, 
for torpedo boat 112; E. J. Jeffery, to the Vivid, supernumerary ; 
and J. Stevens, to the Torch, additional, and on re-commissioning. 
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LETTERS TO THE EDITOR. 
(We do not hold waar oe for the opinions of our 


rre. . 


GEOMETRICAL PROBLEM. 


Sir,—In pursuance of my letter, which appeared in your issue 
of March 6th, de cribing a particular mode of proving, geometri- 
cally, that the contents of a pyramid are one-third of the contents 
of the containing prism, I now beg leave to enclose the following 
description, -with illustrative sketches, showing that the same 
principle may be applied to proving that a cone has one-third of 
the contents of the containing cylinder. 

In the accompanying sketches, the dotted line in the elevation 
—Fig. 1—represents the containing cylinder A, and M N X the 





contained cone, having the same base and height as those of the 
cylinder. 

Let the cone be cut, at mid-height, by a plane ¢ ¢; then, 
obviously, the small cone above this base, being of half the lineal 
dimensions of the whole cone, will have one-eighth of its contents. 

Fig. 2 is a plan view of the frustum of the cone. 


Let 1 be an extremely minute sector of the circle d ¢, and let 
the radii bounding this sector be produced, at the level of the base, 
to its circumference in B E; then, parallel with the axis of the 
sector, draw two lines from the intersections fg of the radii with 
the circle d e to the circle BE; these, with the two circles, will 
enclose the parallelogram at the base 2, wedge-shaped in elevation 
—see Fig. 3. It is obvious that, as the diameter of the small circle 


fig Ss. 


d ¢ is half that of the circle M N, the segment B E must be double 
the segment fg, and that, therefore, the two triangles 3 3, when 
placed side by side, would equal the sector 1. 

Now, referring again to Figs. 1 and 3, it will be seen that these 
wedge-shaped pieces 3 3 taper upwards with the general taper of 
the cone. It follows, therefore, that if all the wedge-shaped pieces 
3 3 be aggregated they will form another cone exactly similar to 
the small cone d ¢ x, and will, therefore, equal another one-eighth 
of the whole cone, or the two together will equal one-fourth of the 
whole cone, or one-third of the remainder of the cone after these 
two small cones have been deducted. 

Within the frustum of the cone there is the small cylinder 
de f\g', half the diameter and half the height of the containing 
cylinder A M N, and having, therefore, one-eighth of the contents 
of that cylinder. 

Reverting to Fig. 2, the diameter of the small cylinder being 
half of that of the containing cylinder, the annulus 4 4 must have 
three times the area of the base of the cylinder de, but having 
removed the wedge pieces 3 3, we have removed one-third of the 
annulus, ‘which, be it remembered, is three times the area of the 
little cylinder, and have therefore left it made up of the parallelo- 
grams 2, which, aggregated together, represent double the area of 
the small cylinder d ef! 91; but, reverting to Figs. 1 and 3, it will 
be seen that these parallelograms taper to a complete edge at the 
topend. Their cubic contents, therefore, are only equal to half 
the contents that would be deduced from a plan view, and, there- 
fore, their aggregation will give contents identical with that of the 
small cylinder de f1g!, These are shown to be one-eighth of the 
containing cylinder, the aggregation of the portions 2 2, having 
parallel bases and sloping sides, it is shown, are equal in contents 
to the small cylinder d¢ f1 g!, and, therefore, constitute another 
one-eighth of the containing cylinder, or, together, one-fourth. 

eg EES I Sie a RS 
And it has been shown that the small cone and the 
aggregation of the pieces 3 3 together equal 4 of the 
remainder of the cone after they have been taken 
away. 
AE ge i Ora 
BMD 55. nas suse ere at 
But 4; equals }.—Q.E.D. 
FREDERICK BRAMWELL, 
5, Great George-street, Westminster, S.W., 
March 18th. 


22 are not parallelograms, being, in fact, figures bounded by two 
oer lines and by two curves, one convex and the other concave, 
aving radii in the relation of 1 to 2; but the answer is that if 
these sectors be taken as practically infinitely small these curved 
departures from straight lines become negligible. F. B. 


THE FUTURE OF INDUSTRIAL ENGINEERS. 

Sir, —This letter on the present position of the engineer depart- 
ment in factories does not refer to factories of engineering 
industries, but to those depending more or less on mechanical pro- 
cesses, though not producing mechanical articles, and in some 
degree to all other industries, and is a plea for raising the status 
of the engineer department of such factories in the interests of 
employers rather than those of engineers. 

That the engineer department in many factories does not receive 
the intelligent consideration it demands is increasingly evident. 
Its importance does not seem to be understood. On the contrary, 
it is often considered as parasitic. It should be the very life of a 
factory. Indeed, it must be. Yet such is the ignorance about 
mechanical matters in numerous factories that the very fact of 
being so much in requisition causes the department to be regarded 
as a nuisance rather than a help. 

Now, this is not right. Itisnot business. For whatever branch 
of industry we consider we find machine processes continually 
superseding manual ones. Indeed, the whole of industria'ism may 
be regarded as a vast array of mechanical problems, and it is safe 
to say that where we find few applications of machines to manu- 
facture to-day there the inventor and engineer will find greatest 
field for the exercise of their ingenuity. This being so it is of the 
utmost importance that the engineer department should receive 
more attention than it usually gets in fectories, not so much 
because of what it is, but of what it may be and would be under 
intelligent treatment and development. 

At present, even under the best conditions, where a new factory 
is built and equipped by specialists with the latest machinery, 
there is too little inducement for the engineer department to do 
more than grease and make good the wear and tear to keep things 
runting. [tis not rare to see a good plant rendered inefficient by 
neglect to adopt improvements as they appear, or what is of much 
greater value, initiate them. Having established the factory to 
date, there is too much of a tendency on the part of its owners to 
think that the last word has been said about its mechanical equip- 
ment. Because it all works well it is deemed the best possible. 
Nor, for every discovery made, there are probably many better 
ones undiscovered, and if any competitor wishes to take the lead 
in an industry or retain it, he must be always alert to any possible 
improvement, not only from specialists and inventors, but more 
particularly those suggested by his own men. If he relies solely 
upon outsiders he obtains no more than anyone can obtain, and at 
the best will only get on an equal footing with his rivals ; but it is 
more than likely he would be far behind. Many brains are always 
at work scheming new methods, and every encouragement should 
be given by an employer to intelligent men in his service to use 
their brains on his behalf and at the same time to their own 
advantage. 

Unfortunately the real difficulty is the fact that few factory 
managers and proprietors are engineers. One would not like to go 
so far as to say that all factory managers should be engineers. 
Most certainly many should be who are not, and as certainly would 
the rest be the better for it had they a good knowledge of 
engineering practice and science, or at least that branch of it 
which applies more particularly to the industry engaged in. With 
such knowledge an employer will have confidence in adopting new 
ideas. He will see that his machines are worked at their greatest 
efficiency and to their full capacity. 

But this knowledge is neither quickly nor easily obtained, and 
if an employer is in a sufficiently large way of business to keep a 
workshop and mechanics, it will pay him to have a trained and 
intelligent engineer, the best man of his class, If it is a new 
business the earlier the better, for, though it is then a business 
has least financial strain, it is then when his services as an 
organiser will be most valuable. Then future economies will be 
determined by bis skill and foresight. It is not enough that things 
shall be kept in repair, that the wheels shall go round regularly. 
It is not enough that the maintenance department be run cheaply. 
The factory must be maintained as one machine. Such organising 
requires an engineer and a man with initiative and invention. 

Usually this office is filled by a man of the cheap fitter class, or 
some amateur mechanic who has grown up with and acquired his 
practice in the factory. What is called the workshop, for want of 
a better name, is as a rule thrust in some hole in the ground or 
corner, and any available scrap iron supplied for use as twols. 
Only dull and unimaginative minds can exist in such circumstances. 
The better class of workman will not stay. Only the wasters hang 
on, while the employer probably pays half as much again for very 
inferior work. Often may be seen thousands of pounds worth of 
machinery in the charge of a man little better than a labourer, and 
his employer thinks he is running it cheap. Of course accidents 
and breakdowns occur, but as the real causes are carefully concealed, 
the employer merely swears and supposes it is a peculiarity of 
machinery and must be put up with. How many of such factories 
are crippled by the chaotic condition they find themselves in on a 
growth of business. Piece to piece, section to section have been 
added together without regard to the whole system, or any system, 
and at last it breaks down. It is always breaking down, and often 
more is spent on repairs and alterations than the original plant 
cost. I say original plant advisedly, for botching has probably 
transformed it. What more could be expected! Between the 
employer who attempts to arrange what he does not properly 
understand, and the mechanic who thinks he must get things going 
somehow, we sce the beginnings of a muddle which becomes hope- 
less in time. Wesee one thing built over another until it is 
impossible to carry out a repair without first pulling something 
else down to get at the fault, The inevitable occurs, and the 
alternatives have to be faced, whether to close down altogether or 
spend large sums of money on reorganisation just at a time when 
money is scarcest. 

Not the least regrettable feature is the fact that this cause of 
failure rarely appears. Almost every other cause is given. Com- 
petition, bad trade, cost of materials, anything but that of 
using a disorganised, wasteful, and obsolete plant, a plant which 
might have been maintained in a state of efficiency had it been 
given in charge to a competent man in the first instance. Such is 
the result of a cheap policy. When it is the factory of a private 
owner this result is mostly due to ignorance, If it be that of a 
public company it is as often as not due to the moral cowardice on 
the part of its manager to deal with changes as their necessity 
appears. He is too apt to put off renewals in order to make his 
balance-sheet look.more favourable. With such a policy, of course, 
the chances are increasingly against him. Obsolete types multiply, 
and their effect is cumulative. 

From these remarks will be gathered the importance of an able 
engineer in a factory, whether as owner or manager or as engineer 
to both. By engineer I do not mean a merely professional man 
who should walk about all day with his hands in his pockets. He 
must be thoroughly practical, and not afraid to work himself when 
necessary. Indeed, given a proper workshop and outfit he would 
prefer to do so between other duties if the factory was not large 
enough to keep him constantly going over it. But he cannot be 
expected to do much in the filthy dens that often do duty as work- 
shops. To an intelligent man it is unbearably depressing to be 
in them, and on top of it all he is being continually 
irritated by having to use tools which must have been sold as scrap 
from some engineer’s shop a quarter of a century before. It is no 
use the employer saying that good work has been done with that 
tool by so and so. The time for feats of mere manual dexterity 
has passed in workshops. Things are made to. pay, and must be 


man may offer to build a house with a knife and fork, but no 
would value it the more for that, if we except antiquariang be 
those obsolete persons who talk about art with a capital re 
which is meant any crude thing that has never been dotiled b y 
machine in its production ; nor would anyone wait or pay Ae 
cost of the feat when finished. Therefore, the best police ie 
engineering matters is to obtain the best both in tools and + Foy 
Give a good man every encouragement to give his best thoughts t, 
his work. There are numberless detail tools and appliances wanted 
in all departments and which can be well made inside. | t js not 
wise to trust to outside specialists for these things. Makers are 
rarely users, and do not see the value of certain details as ar 
engineer sees them while daily watching his machines, fer 
economies would be effected by an intelligent man, the more so as 
he would be the better able to command the confidence of his 
employers. Such absurd blunders would not then cecur ag did 
occur In a factory using several tons of coal daily. This coal was 
delivered daily and shot straight into the basement alonyside the 
boilers. The proprietor found that he could buy his coa! for 1s, per 
ten less by taking 100 tons, This he did and had the whole stored 
in the works. But he was not at all pleased when he found later 
that he was paying about 2s, per ton to get it wheeled to the 
furnaces. W. W. Corns, 
Shepherd’s Bush, March 21st, 


THE USE AND ABUSE OF DIAGRAMS, 


Str, —I seein your issue of the 20th ultimo that “K. ©." accuses 
J. W. Hall and myself of intentionally ‘‘faking” the combined 
diagrams published in our letters appearing in yours of the 13th, 
For wy part, if it is any comfort to bim to do so, and a means of 
escape from the effects of his somewhat hasty condemnation of 
other correspondents’ opinions, he is quite at liberty tu take that 
view, but I do not intend to let him remain under that impression, 

The last paragraph of his letter is rather amusing. Whiy does h3 
trouble to say, ‘‘We can calculate any isothermal, adiabatic, pe, 
or hyperbolic curve!” Would it not be far shorter to write 
pe" = ce, or perhaps he does not know that all these curves 
given by him can be expressed in that form. He does not seem to 
realise that the mathematical formulw he has such a liking for are 
simply calculated from their graphical equivalents. 

These curves are not purely arbitrary, and to use them properly 
is not so simple a matter as he appears to think. I give him the 
calculation necessary to find the relationship between the work done 
in the high and low-pressure cylinders of a compound air com. 
pressor, in order that the work done in each may be equal per |b, 
of free air drawn in, as it will help to settle the question he asks 
i. the overlapping area. 

e know that in any area dA = pdv. 
The work done in the high-pressure cylinder is equal to 
fv=V, 
: de + 
roycar- 


PV, — Pp Vy 


. 


v= V, 
Performing the integration, the total work done in high-pressure 
PV, - Fy P, V,; — Pa Ve 
l-n 
In the same way, the total work done in the low-pressure cylinder 
is equal to— 


cylinder = 


and these two must be equal ; simplifying. we get P, V, — P, \,, 
if work done in high and low-pressure cylinders is to be equal. 
If we then plot our real diagrams on the theoretical, taking this 








calculated volume as the volume of the high-pressure cylinder per 
Ib. of air, his theory as to “faking” will not be found to hold 
water. 

The diagram I submitted in my last letter was thus plotted. 

I agree with him that the effect of clearance in the low-pressure 
cylinder is not shown on the diagram, but I refuse his conclusion 
that it will force my real compression curve over the adiabatic 
curve. There was ,;in. clearance between the piston and the 
cylinder cover at the back end of the low-pressure cylinder, and 
din. at the front end, the difference being to allow for the wear of 
the connecting-rod brasses. As I supervised the erection of the 
machine, I know that these dimensions are correct. 

If ‘*K. ©.” will take the trouble to calculate the clearance of the 
low-pressure cylinder per lb. of free air at 68 deg. Fah., and 14-/ 
absolute lbs. pressure, he will find it comes to -05 cubic feet, that 
is to say, to represent this effect on the diagram as published, 
-007ia. would be the distance between the pressure scale of diagram 
and pressure drop line of the indicator diagram, for one culy:c foot 
is equal to -15in. The least horizontal distance between the 
theoretical compression curve and the real curve is greater than 
this, so the real curve of compression would not fall outside the 
adiabatic curve, but would coincide more nearly with it. 

I should have thought that a correspondent with ‘‘K. C.’s” know- 
ledge would have seen that the overlapping area—which occurs 10 
those compressors whose intercoolers are of greater capacity than 
isothermal cooling, due to pressure drop—must be a direct loss, 
for work done in high-pressure cylinder per pound of air 1s 
Fay ’ 

Fa¥e — BLY; + P, V, — P, V2, and this is equal to work done 





in low-pressure cylinder, which remains a constant quantity. 
Suppose P.,, due to above cause, falls in value to Py!, Vy remains 
constant, then P, V, is reduced in value so that work done iu high- 
pressure cylinder is greater than that done in low-pressure 
cylinder per pound of air by the amount 


(7 Va- PVs py, - PA V2) ae 
1 n 


+R Vs — Fy vs). 


P, Va P2 Vs 
~ = 


found to apply to nearly all air compressors which have springs for 
the clcsing of the exhaust valves. Owing to the weight of the valves 








P.S.—I am well aware that it may be objected that the bases of 





made by the best possible method in the least possible time, A 


and the tension of the springs holding them to their seats, the 


“K, C.’s” remarks as to the high-pressure delivery line will be 


ie ee ee ee i ie i a a i a 
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— ° 
in the cylinder reaches a few pounds above receiver pres- 
pressare re the valves open, and gradually drops to receiver pres- 
sare befy' d of stroke, the irregularities of the line being due to 
gure at srleg of the discharge valves and vibration of the indicator 
the og this effect does not take place along the adiabatic line of 
* aesion, and is, moreover, a mechanical rather than a thermo- 
compre! dofe: t, it hardly forms sufficient ground on which to con- 


eg whole diagram of that cylinder, for “K, C.” bimself 
dent that it approximates very nearly to the adiabatic curve up 
ade ned release, namely, 701b. per square inch gauge 


to point of de sig 
promere: de with a few remarks as to the opinion of ‘‘ K, C.”” on 


Hall's diagram. In the first place, he contradicts himself, 
& ys, ‘the correspondence between the actual and the cal- 
on 4 curve would in this case strengthened if Mr. Hall 
| ursue the same plan as ‘Indicator,’ and push his low- 
pee diagrams to the left,” and in the paragragh above he 
Pr yes me of pushing my diagram too far to the right. Secondly, 
yo h the low-pressure card is hopelessly out of accord with cal- 
- Pa in this case, the difference was very likely due to a leaky 
pre yalve which allowed some hot air to return from the inter- 
es 


low-pressure cylinder on the inlet stroke, and, of 
far above the shop temperature when compression 
» compression curve went far above the calculated 
increasing temperature rise. This fault could, of 


cooler to the 
course, being 
took place, tl 


alue dae to . : 
wwe, be easily remedied, INDICATOR. 
iV " 
Mareb 21st. 
Sin,-—Jn your last issue your correspondent ‘‘K, C.” says that 


| “admit that his way of calculating the proportions of air com- 
ders is not wholly bad.” Ihave expressed upon it 


essing cyl 

er Be whatever, but as he raises the point, | may say that bis 
nel te applicable onl when the whole of the heat produced 
* compression is entirely removed as fast as it is generated, a 
condition which can only be approached by the liberal use of 
internal injection, which, in my case, was expressly forbidden. On 
the other hand, the method I employed, considered Ks “ez. ¢., 


a great deal of wholly unnecessary trouble,” defines the 
maximum and minimum positions between which the curves must 
ieat every momen’, however the air is cooled, their approach to 
one or other curve depending upon how much heat had at the 
time been removed artificially. I, therefore, dissent from 
“K.C,’s” statement that ‘‘a compound air-compressing machine 
;jusba compound engine run backwards, and the rules for calcu- 
isting the dimensions of the cylinders in the steam engine will 
apply to an air-compressing engine, and no more elaborate mathe- 
maties are required than are to be found in a table of h yperbolic 
ogarithms.” To say nothing of questions of “‘cut-off,” which 
enter into the one case but not into the other, I teg to point out 
that not only dces the difference between the relative specific 
heats of air and water materially affect the precise character of 
the curves produced, but that the correct method of calculation tu 
ewploy depends entirely upon the mechanical cons‘ ruction of the 
compressor, because that determines the precise instant and degree 
of cooling which the air undergoes during or between the periods 
of comp:ession. Therefore, your correspondent ” Indicator ” is 
perfectiy correct in his case in describing a second adiabatic curve 
for bis high-pressure cylinder, because, as he expressly states, bis 
compressor has a water-cooled tubular receiver between the high 
and low-pressure ee. Such a cooler was not fitted to the 
compressor | described ; if it had been I should have described a 
scond curve. The two cases are quite distinct, and, therefore, 
are quite properly treated differently. 

itis true that ‘* Indicator” takes no account of clearance, but 


neither does “ K, C.’s” table of hyperbolic logarithms ; in neither 














case is the omission quite accurate, but it is frequently made when 
only approximate results are required. In the diagrams I com- 
bined I made the requisite allowance for clearance. 

In reply to the request contained in ‘K. C.’s” last letter, the 
air in passing through the valves and pipes between the two 
cylinders meets with frictional resistance. If the compound 
toachine is used as a compressor this resistance increases the work 
done upon the air by the low-pressure piston, adding to the area 
of the low-pressure card and producing an overlapping of the two 
cards. If the air drives the piston instead of the piston driving 
the air, so that the air flows in the contrary direction, the frictional 
resistance to flow reduces the pressure of the air on the low- 
pressure. piston, thus reducing the diagram and producing the 
familiar gap shown by the diagrams of‘compound motors driven 
by fluid pressure, In every case the area of the diagrams shows 
‘ccurately the work done on cr by the piston, as the case may be, 
the resistance to flow from one cylinder to the other increasing or 
decreasing the area of the diagram as the piston drives or is 
ariven, 

“K. C.” says that my “high-pres:ure card fairly conforms to 
the adiabatic curve.” ‘Does he mean the adiabatic or not? A 
moment later he says, ‘‘we jump suddenly to the isothermal ; 
but the low-pressure card is hopelessly out of accord with the 
calculations.” I did not publish the cards as infallible—indeed, 
| felt sure the low-pressure card was inaccurate—but merely took 
the first two that came to hand as a reply to ‘‘K. C,’s” sweeping 
stitement that ‘no one ever yet saw any diagrams from an air 
compressor taken with an indicator that remotely resembled the 
curves ho—that is myself—has drawn.” As it chanced, I repro- 
duced the cards from the back end of each cylinder, and I now 
enclose those obtained from the front ends, which do not support 
“K, C. s” statement, for in this instance it is not the case that 

the low-pressure card is hopelessly out of accord with the calcu- 
lations,’ A comparison of the two sets of cards shows clearly 
thatowing to stretching of the string or some other inaccuracy in the 
gear driving the drum of the indicator, it and the piston’ of the 
compressor have not been travelling in unison, causing a distortion 
of the diagrams, I did not take the cards myself, but merely 
Teproduced them exactly as published by the owner of the engine, 
and am not concerned to pf wee their accuracy, but merely to 
show what was denied by “K. C.,” that curves remotely re- 





sembling the curves I drew have been obtained from an air 
compressor, 

As I said in my first letter, published in your issue of February 
20th, nothing can lie like an indicator improperly used, a fact 
which is emphasised by Mr. Arter’s paper, published in your issue 
of the 6th inst. 

In conclusion, I have done no “ faking,” but, as it turns out, 
have reproduced first those cards which least favoured my case. 
Had I combined the diagrams from the front of one cylinder and 
the back of the other I could have made out a very much better 
case, Joun W. Hatt. 

71, Temple-row, Birmingham, March 23rd. 





Sir,—In reply to your correspondent ‘‘K C.,” I can tell him that 
the overlapping of diagrams is never taken account of in calculating 
the horse-power of steam engines. In the Navy the mean 
pressure is invariably calculated from the separate cards taken 
from each engine, and the total power is got by adding all the 
horse-powers indicated in each cylinder together. 

Although in small engines the overlapping area would mean very 
little, when we come to indicating 18,000 to 20,000 horse-power it 
might represent a great deal. 

Combined diagrams such as that shown by “Indicator” and Mr. 
Hall, are never under any circumstances used to determine the 
power exerted by the engines. R. N. 

Portsmouth, March 23rd. 





AIR PUMP DIAGRAMS. 


Sir,—In reply to your correspondent ‘‘J. D.,” in your last issue, I 
am afraid that a volume of “‘ published diagrams” would be of very 
little value as data to calculate the indicated horse-power required 
to drive Edwards’ or any other air pump, for reasons stated here- 
after. 

In any class of air pumps it is seldom that any provision is made 
to indicate the suction side for back pressures or shocks caused by 
the bucket striking the water at high speeds; but if we ascer- 
tained the indicated horse-power from the steam and air pump 

















Air Pump Diagrams. 


cylinders respectively, or compared the power delivered to the motor 
at the switchboard witb the calculated indicated horse-power from 
the air pump diagram, most engineers would be astonished to find 
only a combined efficiency of 35 to 65 per cent., depending on the 
type and size of the plant. 

in an Edwards three-throw mo‘or-driven pump we have just 
tested, 16in. diameter by l4in. stroke, 120 revolutions per minute, 
water delivered into a tank 10ft. above the floor level, and a motor 
efficiency cf 91 per cent., the power absorbed was 26 indicated 
horse-power, the diagram only represented 13-5 indicated horse- 
power, or a combined efficiency of just over 50 per cent., the water 
at a temperature of 45 deg. Fah., and otherwise under favourable 
conditions. 

If ‘J. D.” wishes to know what becomes of the other 40 per 
cent., I refer him to the appended sketches, Referring to 
the engraving representing the bucket striking the water 
on its descent, he will notice that the inlets are nearly closed to the 
delivery side of the bucket, so that any water struck now will recoil 
from the bucket face and the bars of theinlets. This lost energy is 
not registered by the indicator at the top of the tarrel, nor wonld 
the indicator take any account of the friction at the very sharp 
bend to direct the water, and if he would examine more closely he 
would see that 15 to 25 per cent. of the delivery stroke is wasted 
before the closing of the inlets—see dotted line—and taking into 
consideration the concussion on the delivery valve cover when 
running fast against a small head of water, the sum would easily 
account for the low efficiency. 

Independent steam-driven air pumps are so uneconomical with 
small engines taking 401b. to 50 1b. of steam per indicated horse- 
power per hour with short strokes and pumps losing 25 per cent. 
of the vacuum and delivery strokes, that I am surprised that more 
interest has not been manifested in this matter hitherto. 

The Admiralty evidently have good reasons for sticking to the 
old-fashioned marine type, notwithstanding its numerous valves, 
and | think it is the best that has yet been designed for short 
strokes and jet condensing plants. 11, 8. 

Bradford, March 18th. 





THE VALTELLINA RAILWAY, 


Sir, —With interest and admiration for the careful observations 
of your correspondent, I read in recent numbers of THE ENGINEER 
the description of the high-tension three-phase railway (Valtellina 
Railway) built by Messrs. Ganz and Co. 

On page 184 of the copy of February 20th, 1933, however, I find 
some remarks regarding the working of the trolley rollers which 
probably might easily cause the erroneous impression in the reader 
that at greater speeds, as a rule, there will take place considerable 
sparking. 

Since the summer of 1901 the same trolley rollers have been in 
use on the Valtellina Railway which are now in regular service 
since the official opening of the line for public traffic in September, 
1902, During the whole of this period I have had ample oppor- 
tunities to observe the working of these current-collecting rollers, 
and I can only state that they gave no reason whatever for com- 
plaints as to sparking, except, of course, in cases when, in con- 
sequence of defective workmanship, incorrect erection, or sub- 
sequent injuries, they were not in order. 

Without in the least doubting the exactness of the observations 
of your correspondent, I am convinced that his observations could 
only have been casual ones, and that the trolley roller your 
correspondent saw must have been not in good order. This happens 
in every plant which is continuously working ; but such defects 
can always be quickly removed. 

In every respect the regular working of these troiley rollers is 
satisfactory, 





Of course, it is only natural that in the collection of current of 
great amount a little sparking should take place. If, however, the 
working of the trolley rollers of the Valtellina line is compared with 
-that of the ordinary Siemens bow, as used on electric railways and 
tramways in cities, the result will be invariably in favour of our 
system. 

The yielding to one side of the trolley wire is intentional, as in 
this way a symmetrical wear of the trolley roller on its whole 
length is attained. WILLIAM GYAkOsS, 

Valtellina Resident Engineer of Ganz and Co., 


Budapest. 
Lecco, March 20th. 





SUPERHEATING. 

Sir,—In a recent impression of THE ENGINEER reference is made 
to an explosion which took place in a locomotive fitted with a 
superheater on one of the Prussian State Railways. The accident 
in question took place in the autumn of last year on a tank loco- 
motive working with superheated steam, which was running a 
heavy experimental train. 

Owing to an adverse signa! the regulator was suddenly shut at a 
time when the engine was travelling at full speed and there was a 
very heavy fire. 

The momentary stoppage of the exhaust resulted in the collec- 
tion of a large quantity of unburnt gases, and owing to the fact 
that the stuker had omitted to shut the fire door, the gases in 
question caught fire and exploded. A flame shot out into the 
cab—which, as you know, is of small dimensions on a tank engine— 
and the oily clothes of the stoker, who was then trying to shut the 
fire door, caught fire. So also did some wzste which was stored 
in the cab contrary to the regulations. The stoker unfortunately 
died of his wounds. In the confusion, no one thought of using 
the blower or cf opening the regulator, which eee of course, 
at once have got the flames under control. 

The accident in question and the circumstances under which it 
arose had absolutely nothing whatever to do with superheated 
steam, but could happen with any locomotive under similar 
circumstances. The State Administration Commission of Inquiry 
reported that the superheating apparatus was in no degree to 
blame for the accident, which had oa solely due to the fact that 
the fire-door was not properly fitted. 

The engine itzelf was not damaged, and, in fact, it teok the 
train back to the station from whenceit started. The recent order 
for thirty-nine locomotives was only placed subsequently to the 
inquiry above referred to. Had the Prussian State Railway 
authorities had any doubt as to the absolute safety of my super- 
heater design in practical working, they would never have placed 
the order in question. W. ScHMIpr. 

London, March 23rd. 





MR. WEBB’S SIX-COUPLED COMPOUND LOCOMOTIVE. 


Sir, —On page 292 of yourcurrent issue, under the main heading of 
‘* Railway Matters,” I notice a paragraph referring to the new six- 
coupled compound engine recently built at Crewe, and the state 
ment is made that a fair comparison will be possible between this 
engine and the six-coupled bogie simple locomotive which is at 
present being constructed by the Caledonian Company. As, how- 
ever, the London and North-Western Railway is not an express 
passenger engine, or lam afraid the comparisons—interesting as 
they would be under other circumstances—will not be possible, as 
the engine in reguiar working will be used on heavy, but not fast 
passenger trains. 

In fact, it will be employed much in the same way as are the 
18in. goods engines of Mr. Webb's design, both they and the new 
engine having coupled wheels of the same diameter—5ft.—and the 
only difference being that the compound engine will, of course, be 
able to develop much more power than the others, and will there- 
fore be capable of hauling heavier loads, but the class of traffic 
will te, generally speaking, identical in both cases. 

CHARLES S, LakE. 

17, Great Tower-street, E.C., March 23rd. 





THE TRAINING OF ENGINEERS. 

Sir,—In the correspondence columns and elsewhere in your 
journal the need has frequently been pointed out for engineers to 
receive business training. This has always appeared to me advis- 
able, and after a practical and technical training in shops and 
drawing-office, I accepted an opportunity to gain some knowledge 
of commercial matters, not only as a learner, but in a position 
entailing responsibility. 

After nearly three years of this experience, I have been lately 
endeavouring to secure a suitable appointment by advertising, 
answering advertisements, &c., and I must confess to some 
disappointment at finding that commercial experience dves not 
obtain for my applications more favourable consideration than for 
others. 

I still feel assured that, when my opportunity comes, as it will, 
I shall reap the benefit of this experience ; but in the meantime 
the conviction is being forced upon me that, so far, the advantages 
of commercial in addition to technical experience are only recog- 
nised in the newspapers. COMMERCIALLY TRAINED. 

March 22nd. 


CANADIAN PATENTS. 

Str,—I beg to call the attention of those of your readers who 
are interested in Canadian patents to a recent decision of the 
Supreme Court of Canada, which is of great importance. Accord- 
ing to Canadian law, a patent must be worked within two years of 
the date cf grant. It has been customary, where circumstances 
necessitated such a course, for patentees to apply for one or more 
extensions of the working period. The Supreme Court of Canada, 
in Power v. Griffin, has held that a patentee is entitled to only 
one such extension. The Commissioner of Patents, followiag 
this decision, is now refusing all applications or petitions for 
second extensions, and has decided that in future a further 
period of two years shall be granted, thus affording the patentee 
a maximum time of four years within which to work the inven- 
tion. C. F. ENNIs. 

47, Chancery-lane, W.C., March 18th. 





THE SPECIFIC HEAT OF STEAM. 


Sir,—In making some calculations concerning the benetit 
to be gained by superheating I have had occasion to look up 
authorities on the specific heat of steam. To my surprise, I find 
that no one seems to be able to say positively what it is. The 
only definite statement seems to be that it varies erratically. 

No doubt Messrs. Easton have full information on this point. If 
so, Iam sure they will do good service just now by giving the 
facts. SUPER. 

London, March 24th. 








GALVANISED ASBESTOS.—We have received from Messrs. 
Wallach Brothers, 57, Gracechurch-street, some samples of washers 
made of sheet asbestos and coated with copper. It is claimed 
that these washers are admirably adapted for making high- 
pressure and superheated steam joints, and we see no reason to 
doubt that the claim is well founded. 1t is well known that asbestos 
has the evil reputation of corroding iron surfaces ; the thin copper 
skin of these washers ought to get over this difficulty, and if it 
does they are certaiu to become popular, 
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EIGHT-CYLINDER PETROL MOTOR CAR. 


THE accompanying illustration represents a petrol motor 
car with the bonnet removed, which is unique in two particu- 
lars, namely, it has two sets of four-cylinder engines, and ro 
change speed gear. The object of the builders, MM. Charron, 
Girardot et Voigt, of Paris, has been to produce a car in 
which the engines should be more elastic than is customary 
with internal combustion motors, and thereby be able to 
obviate the waste in transmission of power. With this end 
in view, the engines and cranks are so disposed that four 
explesions are produced with each revolution. This is 
effected as follows by separating the cranks of each pair 
of four cylinders by 180 deg., but putting the cranks of one 
set of four cylinders at right angles to the other set. The 
cylinders are bored out of steel, and are 100 mm. diameter by 
130 mm. stroke. They have copper water jackets, and are 
all bolted to one crank chamber, which is carried by brackets 
secured to the main frame. From the engine the power is 
taken by a clutch and shaft to the differential gear ona 
countershaft, and from thence by chains on to sprocket 
wheels secured to the driving wheels of the car. Brake tests 
of the motor show that about 52 horse-power can be obtained 
at S00 revolutions, 28 horse-power at 500 revolutions, and 12 
horse-power at 250 revolutions. The inlet and exhaust valves 
wre mechanically operated; the steering is effected by a 
wheel ; three foot levers are provided, one for throttling 
the engines, one for working the brake, and the third for 
operating the clutch. With so much power and little loss 
due to friction in the gearing, such a car can reach a speed 
of probably fifty miles an hour, and we understand this can 
be reduced at will by throttling down to a mere crawl, while 
the engines act as their own brakes when the throttle valves 
are closed. The car as at present constructed is more or less 
experimental, and the makers will probably introduce a 
reducing gear of the epicyclic pattern for use in starting. 
The car has been on view in London at the premises of 
Kivart Hall, Limited, Long-acre, the agents for MM. Char- 
ron, Girardot et Voigt. 








BRADFORD SEWAGE. 


For a long time—some four years—a controversy has been 
going on in connection with the disposal of the sewage of 
Bradford. The main issue of this conflict has been the pos- 
session of Esholt, which is a beautiful estate lying midway 
between Bradford and Leeds. It would seem now, however, 
that the difficulties regarding this question are in a fair 
way towards solution. 

On the 10th inst. it was announced at a meeting of the 


City Council that a scheme had been adopted which was | 


acceptable to all parties. The history of the matter is inter- 
esting. In 1899 the Local Government Board granted a 
Provisional Order to the Corporation to acquire 530 acres of 
estate, including Esholt Halland Park. This was opposed 
in Parliament, and an alternative scheme, proposed by Mr. 
Malcolm Paterson, the engineer to the Esholt Estate, which 
included 214 acres, one-half of which belonged to that 
estate. The scheme was rejected. In 1901 a further move 
was made. This time it was proposed to acquire 819 acres, 
which included the whole area covered by the alternate 


in the dispute appears to have been the nec2ssity or otherwise 
of land treatment in addition to tank precipitation and bacteria 
treatment. The alternative scheme proposed treating the 
raw sewage by precipitation at Frizinghall in Bradford and 
taking the effluent on through a long tunnel to Esholt and 
Baildon, where there would be in all 236 acres of land for 
bacterial treatment for 12 million gallons, or nearly 20 acres 
to the million gallons. On the other hand, the necessity of 
land treatment in addition was urgent. In answer to this, it 
has been apparently demonstrated to the city authorities 
that, should the necessity arise, there will be ample area of 
land available. Consequently, as we have said above, the 
whole matter seems to be now satisfactorily settled. It is said 
that as a result of the agreement between the parties an extra 
expenditure of some £300,000 has been avoided. 








THIRTY-TON COAL WAGONS, NATAL 


GOVERNMENT RAILWAY. 


THE accompanying engraving illustrates one of five wagons 
built by the Darlington Wagon and Engineering Company, 
Limited, under Sheftield and Twinberrow’s patent, for the 
Natal Government Railway. . : 

The wagon bodies are 36ft. long by 7ft. in. wide, by 
4ft. 9in. deep. When loaded level they have a capacity of 
1240ft., or about 31 tons of coal. ; 

The plating of the sides is Psin. thick, and that of the floor 
tin. thick. . ; 

Side doors are provided, as shown on the illustration, so that 

| the materials can be readily 
| got inand out. The gauge 
|of the rails is 3ft. 6in. 

centre to centre. The 

wagons are carried on sub- 

stantial wheels with 10in 
by 5in. journals, and are 

| double-springed, that is, 
the wagons are carried on 
spiral springs over each 
| axle-box, and the body is 
| carried on each bogie by 
| compound spiral springs. 
| This is to give easy motion 
| when travelling. The buf- 
| fers are Johnson’s buffers, 
| which are common to the 
Natal railways, and the 
wagons are fitted with 
powerful hand brakes in 
conjunction with vacuum 
brakes. The wagons were 
tested, in the presence of 
the consulting engineer, 
| with 57 tons, and after- 
| wards an additional 20 tons 
| was put on without show- 
| ing any deflection beyond 
the compression of the 
springs. The tare weight 
| of this wagon comes out 
favourably, being just over 





for producing a uniform velocity of tlow across the section. Pre 
liminary experiments have been made on the distribution of 
pressure on flat plates and consistent results obtained, so that the 
research is in a fairly advanced state. As considerable difficulty 
bas been encountered in procuring an air meter which could he 
used as a means of determining the absolute velocity of the air, it 
has been found necessary to attempt to design and make one 
which it is hoped will enable the velocity of the wind to be 
measured with sufficient accuracy. In pursuit of the investigation, 
the first step will naturally be to determine the distributica of 
pressure on both sides of a flat plate, as well as the resultant 
pressure, in view of the marked differences between the observed 
resultant pressure on flat plates and that calculated from the 
theory of the pressure distribution on the windward side. Con- 
currently with this, it is proposed to study the effect of the form 
and linear dimensions of the plate on the resultant pressure. The 
case of tat plates placed behind each other will then be taken, as 
there seems to be Tittle agreement between the results of previous 
experiments on the screening effect of the windward plate. At 
the same time observations will be made on models of lattice 
girders of the usual type. It is then proposed to investigate the 
effect of wind pressure on solids, beginning with cylinders and 
rectangular prisms, from which the pressure on chimneys may be 
determined. The more difficult case of the pressure on inclined sur- 
‘ faces can then be treated—tirst, by using a rectangular plate ; and 
then to approximate to the conditions of a roof by screening one 
side. It is hoped that the experiments will throw further light on 
this very important problem. It is proposed to make the exper'- 
ments on flat platesand models, the linear dimensions of which wil! 
vary from lin. to 6in., placed in a current of air 24in. diameter, 
which has a uniform velocity across its section, and the value of 
which can be varied between the limits of 5ft. per second and 30ft. 
per second. These conditions have been obtained after some 
difficulty in the apparatus set up in the engineering laboratory 


scheme. It was again opposed, the area reduced in the |15 tons, taking into consideration the substantial way in | during the past yesr, The assumption on which the experimenta 


Commons, and the whole rejected by the Lords. 
1902 compulsory purchase was again sought, but the 
action was stopped by the owners of the Esholt Estate 
publishing their views on the matter. Somewhat to the 


surprise of everyone, it was discovered that so far from | 


olstructing the proper disposal of Bradford’s sewage they 
were only too willing to aid in every way, seeing that their 
property was being seriously affected by the polluted state of 
the river Aire, which passed through the estate for some three 
miles. The result is that the alternative scheme has been 
accepted practically in its entirety. The principle involved 


| lations. 








THE PRESSURE OF THE WIND. 


WE learn from the annual report of the National Physical 
Laboratory that the apparatus for making experiments on the 
distribution of wind pressure on surfaces has been set up in the 
laboratory and is found to work satisfactorily. In this apparatus 


| @ 30in. motor-driven Blackman fan is made to produce a down | 


| draught in a channel 24in. diameter. There are special features 


In | which the wagons have been built to comply with the regu- | work is based is that the wind pressure on actual structures can 


be calculated from experiments on models with the same degree of 

| accuracy as is obtained in the calculation of the actual resistance 
of ships from experiments on models, the resistance of which is 
determined in a hydraulic tank. 








ELECTRIC power is sold in Shasta and Nevada Counties, 
California, at 5 dols. (or £1) per horse-power per month. The 
Comstock mines, in Nevada, pay 7 dols. per effective horse-power 
| month, and steam power generated by wood is said to cost 12 dols, 

per horse-power month 
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REMIUM SYSTEM APPLIED TO ENGINEER. 


A ING WORKSHOPS.* 
By James Rowan. 

purine the past few months a greater amount of interest has 
heen shown by manufacturing engineers in the introduction of the 
remium, or bonus, system of paying wages than has ever existed 
fore, and this ma an opportune time to lay before the 
member’ of this Institution some facts, gsined from an experience 
P fve years’ working of the system, which may be of assistance 
to those who propose to introduce it into their workshops. 


The system which is referred to throughout this paper was fully 
described in a paper entitled ‘‘A Premium System of Kemunerating 
Labour,” | which was read at the Mechanical Section of the Inter- 
Engineering Congress held in Glasgow in September, 1901, 


jonal 
io be adopted by any manufacturer, by engineers, by iron- 
founders, y brass _ finishers, &e., manufacturing the heaviest 
articles, as also the lightest in any quantities. Already it is in use 
iq workshops Which are totally different from one another in the 
nature of their manufactures. It is in use in workshops where all 


the machines are new, and in those where the machines are any- 
thing bat up to date. The author’s experience of the premium 
system bas been gained in the manufacture of marine engines, 
“Generally speaking, those firms which have adopted red ng 
system made visitors welcome, and before anyone introduces the 
mium system into his own workshops, a visit should be made to 
come of the workshops where it is in operation. This often turns 
out to be of great value both to the visited and the visitor. 

Some firms keep their records in books ; others on carcs. The 
gutbor’s firm keeps its records in books, but there are businesses 
where the cards may be more economical and effective. This may 
be very difficult matter for a firm which has never used the card 
system to decide, and the experience of others may be of great 
advantage to them. He does not propose dealing with the 
advantages of the premium system as compared with that of the 
time system or piecework system of paying wages; many articles 
have been published on the subject, and a list of the more 
interesting 1s given in the Appendix—page 18. Some of these 
articles will be found of great help to anyone who proposes 
introducing the system. 

Before deciding to introduce the premium system, the author 
would recommend that the following points be well considered, 
namely, the amount of personal work involved, the prospective 
espenditure of capital, the perseverance required on the part of 
the management to maintain it, and the initial outlay on the rate- 
fixing department. It is only by the most assiduous attention and 
the utmost perseverance that it will be successfully carried through. 
It should never be allowed to be a failure. It would be better not 
to attempt it if there is any chance of failure, and it certainly 


Smith Shop Lines. 


Machine Shop Linea. 


The elements of an operation include the time for lifting an 
article on to the machine, for setting, for grinding tools, for 
machiniog, the speeds and feeds, the dimensions of the surfaces 
machined, the time taken to remove the job from the machine to 
the floor &c., and also delays of every description and the reasons 
forthem. This irformation, if properly gathered, is very useful, 
although later on it becomes valueless. These particulars, as well 
as the time each man at a machine takes to his job when working 
on an hourly rate of wages, should be carefully recorded by the 
rate fixer ina book prepared for the purpose. A fair average 
time can thus be arrived at in which a man can do a piece of work, 
when working on time, and this can be fixed as the time to be 
allowed for duplicate jobs in the future, and used as a basis for 
fixing the times to be allowed for jobs of the same nature but 
larger or smaller. 

nother method is to base the allowances on the best recorded 
or estimated performances, and add such percentage as may be 
considered proper. 

In a workshop with about 150 machines three men should gather 
all the data required in from twoto three months. Standard 
times may also, in the same manner, be arranged for work that is 
common in all workshops, such as drilling holes, tapping holes and 
inserting studs, machining flanges, &c. These times can only be 
accurately arrived at by personal and constant attention to the 
machines where this dew of work is being done, but once the 
standard times are arranged a time allowance can very quickly be 
arrived at for similar jobs, the times being arranged at so many 
holes per hour and so many minutes per diameter of flange, &c. 
It may be discovered by these observers that the time which is 
being taken to do a piece of work is excessive, and this should be 
carefully investigated before fixing a time allowance, as it may 
caused in many ways apart altogether from the workmen. The 
usual method of the workshop may be a bad one. Feeds or 
ppeede may be bad, It may be due to want of proper tools, or to 
the machine being out of repair, or too light. Very often it is due 
to the want of jigs, fixtures, or handy appliances or other causes. 
Were it done in a new and a good machine with proper appliances 
it would be apparent to everyone that it could be done in much 
less time. The best way of fixing time allowance for jobs under 
the above conditions is to assume the work is being done in the 
best machine in the workshop, and then to add a certain per- 
centage to the time allowed on account of its being done in an 
inferior machine. 

It bas been the author’s experience that in most cases the time 
taken to do any piece of work can be reduced, although it may 
require capital expenditure, together with the assistance of 
education and intelligence. This is, of course, common know- 
ledge, but it may be questioned if the best use is made of this 
knowledge, except in workshops where a number of machines are 
employed in doing identically the same class of work. No doubt, 


Fitting Shop Lines. 
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should not be introduced into auy workshop hurriedly or before 
arrangements are thoroughly made. 

The first thing to be done by a firm introducing a premium 
system is to establish a rate-fixing department. It is of importance | 
that a separate department be started, and that the ra‘e fixing be 
hot placed as an additional duty upon the foremen. No one need 
be alarmed at this, as two men Will do all the rate fixing that is 
required in an engineering workshop employing about 300 men. 
In a very short time the rate-fixing, timekeeping, and wages-costing 
departments will merge into one, as the work done is so much 
allied. Two men, with the assistance of two timekeepers and two 
boys, will do all the work that-is required, until the wages are 
abstracted and invoiced against the different jobs. The man in 
charge of the rate-fixing department shculd be a trained engineer 
with a good deal of workshop experience and some experience in the 

rawing-office. An intelligent man, with this training, soon gains 
the confidence of the workmen, and in a short time is able to fix 
time allowances with wonderful accuracy, and his practical experi- 
ence is of great assistance. 

It is essential to have data as to the times taken by the men at 

the various jobs when working on time wages, before the premium 
system can be introduced into any workshop, and the following hints 
may be useful. Let it be assumed that-the workshop has been 
working on time, and that the times to do the various operations 
have been taken in detail by the timekeepers or recorded in some 
manner by the men themselves, as is done in many workshops, or 
where the work is large, such as marine engines, electric light 
engines, \c., that the times to do all the operations have been 
recorded against the sontract asa whole. It may be considered by 
‘ome employers that the times as thus taken by their timekeepers, 
or recorded by the men, afford them sufficient information to start 
upon. Too much value, however, should not be attached to these 
times, and they should not be used as a basis for fixing time 
allowances, 
FR seg should be gathered systematically and with great care. 
the gathering of data at the introduction of the premium system 
8 In itself one of the most interesting, instructive, and valuable 
a the programme. An intelligent, well-educated engineer 
dandiz at the outset, assist the rate fixer when gathering data, by 
jae by a few machines from starting time in the morning till 
Heshots time at night and noting the elements of each operation. 
ap ould be given “Job Tickets,” or‘ Lines,”"t—Fig. 1—forthe jobs 
ne are employed upon, on each of which the rate fixer 
: have written the time of starting and the details of the 
> poreeg When the jobs are finished the engineer will initial 
pod sinag on the lines the time finished and return them to the 
rate-fixing department for recording, 


; The Institution of Mechanical En 
2 eers, 
t «Proceedings ” 1901, Part iv., pear 
ee _- may be a local expression—in Glasgow—fcr ‘Job Tickct,” 
8 expressive, ard will be often adopted throughout the paper. 


in these workshops great attention is concentrated on the 
machines, with the result that their output is good, but where the 
machines are employed doing a variety of work, as in the manu- 
facture of large engines, it is very hard to tell whether the time 
taken to do the work is good or bad. If, however, the time taken 
to do the work is down in black and white, and repeated again 
and again, the management should ultimately have no difficulty in 
deciding whether the work is done in good time or not. In 
estimating time allowances, after the system has been working for 
a period, there is nothing so useful as a comparison of the times 
allowed for similar jobs, and there is no question as to the value of 
this comparison, more especially in jobs which require considerable 
setting and some degree of ski'l and intelligence on the part of 
the workmen, and where the time the macbine is cutting is only 
a minor part of the time actualiy required for the job. Data 
accumulate very quickly, and soon, no matter what job comes 
along, the rate fixer can estimate a suitable time allowance for it 
which will be fair both to employer and workmen. 

In the process of establishing time allowances errors may be 
made, and it may be found necessary to either shorten or lengthen 
the times first tried, and every age eg should be taken toavoid 
the necessity for such changes by fixing time allowances as care- 
fully as possible. It is also essential for success that anyone 
adopting the premium system should deal in all fairness when fixing 
time allowances. 

In the paper read at the Engineering Congress in September, 
1901, it is stated that the payment of premium does not take effect 
until 5 per cent. premium has been earned, and thereafter by 
increments of 5 per cent. This has teen found by the author's 
firm to be a mistake, as the men watched that the time they took 
to their jobs came out at an even 5 per cent., that is, 30, 35, 40 per 
cent., and soon, They might save 31, 36, or 41 per cent. cf the 
time, but it was noticed that they never saved 34, 39, or 44 per 
cent. of the time, the reason being that by spending three or four 
hours more on their jobs they made a bigger premium. When 
they could not make 5 per cent. more, they spent three or four 
hours extra cn their jobs until the time for the next even 5 per 
cent. was up. 

Again, if the firm proposing to introduce the premium system 
has been working piecework, the time al'owances should be fixed 
on such a basis that the men when put on the premium system will 
be able right away to earn a premium. It will often be found 
that the time under the premium system will be reduced as com- 
pared with the time taken when working piecework, and that the man’s 
earnings will be increased. The author can only quote one case— 
and it is personally known to him—where the premium system has 
been instituted to take the place of piecework. This is a large 
firm which has been working on piecework for many years; they 
stopped it and went on time for two months, when they introduced 
the premium system, and the work is now nearly all done in less 
time. The mcn are maling better wages, and not a man has Icft 





the employment owing to the change from piecework to the pre- 
mium system. 

Every firm introducing the premium system should issue a pam- 
phlet to their workmen. The statement, in the form of notes, 
which follows, will suit the requirements of most engineering 
establishments ; but as one firm differs from another in manufacture, 
in district, and in many circumstances, it should te carefully 
studied by those issuing it. Naturally, with such a radical change 
in the payment of wages as is involved by the introduction of the 
premium system, the workmen are disposed to look upon it with 
suspicion and resent it. This is a common experience where it has 
been introduced, and when in America last summer, the author 
found even there some firms which were anxious to introduce a 
premium system, but could not de so owing to the attitude taken 
up by the men. Explanations such as are given in the pamphlet 
will no doubt remove from the minds of reasonable workmen their 
principal objections to the premium system. There will always, 
however, remain a few who will argue that the introduction of the 

reminm system will be the means of keeping a number of men 
idle, but it has been experienced from time immemorial, that the 
cheaper an article can be produced the greater will be the demand 
for it, and the number of men employed prcducing it will te 
increased. The following notes are based on the pamphlet which 
Messrs. Barr and Stroud, of Glasgow—who were, as far as the 
author knew, the first to do so—issued to their workmen when they 
introduced the premium system into their works, and they have 
kindly given him permission to make use of it. 


NoveEs. 


For the information of the Employés of Messrs. .........0+ 
regarding the Premium System of Wage Earning. 

The premium system may be briefly described thus :— 

Each man is paid a regular hourly rate of wages. When a job 
is given out, a certain time is allowed for it. If the job is com- 
pleted in less time than the time allowed, the workman becomes 
entitled to a premium, varying in amount with the time saved. 
If the job takes longer than the time ellowed, the workman gets 
paid his regular hourly rate of wages, so that, no matter how short 
atime may be allowed for a job, the hourly rate of wages, at 
least, will be paid while engaged on that jcb, thereby preventing 
@ premiutm on one job being lost through failure to make a pre- 
mium on another. It will be evident from the above that, while 
the workman may increase his wages, he cannot lose money by the 
introduction of the system. 

The system possesses two main advantages :—(a) It enables a 
workman to increase his wages by his own individual effort, and 
the increase is immediately added to his wages, the premium being 
paid to the workman each pay day along with his wages ; (4) the 
increased wages to the workman means also a reduced cost of pro- 
duction to the ry br 

The details of the system, as we propose to introduce it, are as 
follows:—The amount of premium will bear the same relation to 
the ordinary wages due for the time taken to complete an opera- 
tion, as the time saved bears to the time allowed. For instance, 
suppose a man is allowed sixteen hours to do a job and does it in 
twelve hours, he saves four-sixteenths of the time allowed, that is 
25 per cent., and accordingly his wages will be increased by 25 per 
cent. for the time worked ; that is, if the rate of pay is 8d. per 
hour the man will receive 83. as time wages for the twelve hours 
worked, and the premium earned will be 2s., equal to 25 per cent. 
of the 8s. His time wages and premium will thus amount to lCs, 
for the twelve hours worked. 

A convenient way for the workman to calculate his premium is 
to multiply the time taken by the time saved and divide the pro- 
duct by the time allowed. This will give him his premium in hours, 
which, multiplied by his ordinary time rate of wages per hour, will 
give his premium for the job. 

Taking the case already given as an example :— 

Time worked x time saved 
Time allowed 
x4. 4 
16 
Multiplying this by his ordinary time rate, he gets 3 x 8d. = 24d. 
= 2s. as his premium for the twelve hours worked. Premium 
hours will be paid to the nearest quarter of an hour. 

The following conditions will be observed :— 

(1) The time allowed for any job will be fixed by the manage- 
ment, and will be, as near as can be ascertained, the time which 
should te taken to the job when working on time. 

(2) The time allowed will include ail the time necessary to 
procure tools, set up machine and obtain material for doing 
the job. 

(3) For calculating the premium, th2 time taken on a job will 
include all working hours between the starting time of the job and 
the starting time of the next job. 

(4) A time allowance, after it has been established, will only be 
changed if the method or means of manufacture are changed. 

(5) The hourly rate of wages will in all cases be paid for the 
hours worked. If a man takes longer to doa job than the time 
allowed, this will in no way affect the premium which he may have 
made or may make on any other job. 

(6) Overtime, nightshift, and other allowances will be paid to 
the men on the same conditions as already prevail. 

(7) In the case of overtime and nightsbift, the premium will be 
calculated on the actual tine worked, without taking the extra 
time due to overtime, &c., into account. 

(8) If an article turns out defective while being machined and 
is condemned, due to a flaw in the material, the workman will 
receive no premium on that article—of course, he gets his time 
wages—but if he has several articles on the one “‘line” and one 
of them is condemned, due toa flaw in the material, he will still 
get the premium, if earned, on the rest of the articles. 

(9) If a man’s workmanship when finished does not pass inspec- 
tion he will receive no premium for that article unless he can make 
the work good within the time allowed, in which case he will still 
receive any premium earned. 

(10) In case of dispute the matter will be referred to the manage- 
ment, whose decision shall be final. 

(11) Each workman on starting a job will receive a ‘‘ job ticket,” 
or ‘‘ line,” on which he will find a description of his job, the time 
when started, and the time allowed. When the job is finished he 
will return his ‘‘line” to his foreman, who, if satisfied with the 
work, will initial and write on it the time when finished, which will 
be the starting time of the man’s next job. 

(12) In the case of a job requiring the services of a squad of 
men, a time allowance will be fixed for the complete job. If the 
total time taken by the squad is less than the time allowed, a 
premium will be paid to each man in the squad. This premium 
will have the same relation to his time wages for the job as the 
time saved by the squad will have to the time allowed. 

(13) Fitting-shop apprentices in their first year will not receive 
‘*lines.” Those in their second and third year will be considered 
junior apprentices, and 59 per cent. of the time they spend on a 
job will be calculated against it for premium. The percentage 
thus found will be paid on the whole time which they spend on the 
job. 
For example, suppose a junior apprentice is allowed xteen 
hours to do the job and does it in sixteen hours, £0 per cent. of this 
time which has been taken to the job, thatis, eight hours, is taken 
as a tasis for calculating the premium, therefore he has made 
50 per cent. on the job. If his rate is 14d. per hour he will receive 
3s. instead of 2s. for the sixteen hours worked. 

Fitting-shop apprentices in their fourth and fifth year will be 
considered senior apprentices, and 75 per cent. of the time spent 
by them on a job will be calculated against it for premium. The 
percentage thus found will be paid on the whole time which they 
spend on the job. For example, suppose a senior apprentice is 
allowed sixteen hours to do the job and does it in sixteen hours, 


= premium in hours. 


S : 
. = three hours premium, 





326 


THE ENGINEER 


Marcy 27, 1903. 








75 per cent. of this time which has been taken to do the job, that 
is twelve hours, is taken asa basis for calculating the premium, 
therefore he will make 25 per cent. on the job. If his rate is 
2d. per hour he will receive 3s, 4d. instead of 2s. 8d. for the 
sixteen hours worked. 

_ (14) Apprentices at machines will be allowed 25 per cent. more 
time on a job than a journeyman. 

The introduction of the premium system will, we believe, lead 
to the workmen suggesting improvements devising better methods 
cf doing many jobs and pointing out defects in machinery and 
tools, as they will at all times participate in the savings due to 
their suggestions. 

The publication of such a pamphlet as the foregoing in any 
workshop will no doubt establish a ome between the employer 
and the employed. It will enable the workmen to calculate their 
own premium and indicate how the system will benefit both the 
employer and the workman. A bargain of this description must 
be honourably adhered to. So soon as the requisite data have 
been gathered for a machine the man working it should be put 
upon the premium system. A ‘ line,” as described Fig. 1, is given 
to each man working a machine. 

_ The ‘‘lines” are prepared in the rate-fixing department and 
issued to the foremen, who give them to the men. Extracts from 
them are entered on a “ daily record card,” Table I. 

There are five columns on this card : the first column is for the 

machine numbers, the second for the time allowed, the third for 


TaBLE I.—Daily Record Card, 
(Compare ‘‘ Proceedings,” 1901, page 874.) 
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man need not earn a ae unless he chooses, it has been the 
author's experience that, if one gives the average workman the 
chance of honestly adding to his earnings he will do so, Having 
once started to make an increase of wages the workman naturally 
begins to educate himself as to the best methods of producing 
his work quicker. He devises new methods, and when he sees a 
man able to produce the work faster than himself, he adopts the 
methods of that other man. The employer and manager also take 
an interest in the times the jobs take, and by means of the daily 
record card already described soon find out the machines that take 
a long time to their work. If it is the fault of the man it can 
generally be improved by telling him how the job can be done 
faster, educating him in fact. If it is the fault of the machine it 
may not be so easy to remedy ; if only requiring to be repaired, or 
to have some small improvement, that is easily got over, but if the 
machine is not powerful enough—a very common defect—or of bad 
design, often there is only one remedy, and that is a new, 
accurate, and more powerful machine, This is a drastic cure 
which would not suit every firm, but when there is plenty of work 
for the new machine it should soon repay itself. he chief point 
is that the firm should be satisfied that they are getting a reason- 
able output from their machines considering their condition. 

As the workman gains confidence that his time allowance will 
not be reduced, no matter how short a time he takes toa job, he 
gradually reduces his time. 

The premium system was started in the author’s works in 
February, 1898, and to illustrate the gradual improvement that 
has resulted since its introduction, it may be mentioned that the 
times taken by all machinemen have, on an average, been reduced 
during the four succeeding years by 20, 23, 31, and 37 per cent. 
respectively. The earnings of the men have consequently 
increased by these percentages. 

The author's firm has given every assistance in accomplishing 
this reduction of time by general improvements in many directions, 
Some would say that the men had formerly been loafing, or that 
the works were indifferently managed, and there is no reason but 
to believe that the men were honest enough and thut the manage- 
ment was fairly good. 

A machine foreman should only have as many machines under 
his charge as he can attend to, including careful inspection of the 
work before it leaves the machine shop. Erectors, when working 
on time, will take a job from the machines, and if not correct will 
make it right without complaint ; but if these same erectors are to 
actually lose money by the carel sofa hine man, as they 
would on premium, they rebel, with the result that great care is 
taken by the men and foreman that work when it leaves the 

hine is correct. 
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the number of articles on each “‘ line,” the fourth for the times the 
workmen have been working on the job up till 10.30 a.m. on the 
date on the card—any other convenient hour may be used—and 
the fifth for the record times—that is, the shortest time in which 
each job has been done previously. This card is made up daily, 
and although described in the paper*—‘‘ A Premium System of 
Remunerating Labour ”—it is repeated here, so much value does 
the author attach to it. 

When a man is on the same job as on the previous day the 
particulars are repeated ; there is added, however, to the time 
taken the time worked by the manintheinterval. This card keeps 
the rate-fixing department in touch with the lines that have been 
issued, and is also invaluable for letting employers and managers 
know how the work is progressing. They can learn how a job is 
progressing by a glance at the card, which can te folded in the 
centre and carried in the pocket. 

When a man has finished his job he returns the “line ” to his 
foreman, who writes on it the hour when the job was finished, and 
initials it if satisfied with the work. The foreman then hands it to 
the rate-tixing department, and at the same time intimates what the 
man’s next job is to be. The working hours, between the starting 
time of the job and the finishing time of the job, are put on the 


TaBLeE I1.—Class ;—Turners. 


In his works the author has conferred at various times with many 
of the men, and they frankly admit that they are thoroughly 
satisfied with the premium system, and would not care to go back 
to the old time system. As a matter of fact, there are now fewer 
changes amongst the workmen than before the premium system 
was started. 

One advantage of the introduction of the premium system is, that 
it enables the management very readily to look personally into the 
progress of the work in the workshop, which is far more effectual 
than studying reports in the office on the progress of work. 

Up to this point the system has been treated as appiied to the 
machine shop, but it is equally applicable to the erecting and other 
departments. In the machine shop every man is given a ‘‘line” 
for his own job, that is to say, each man works on his own account, 
but there are a few exceptions to this ; and it will always be found 
better, if possible, to arrange for each man to work on his own 
account. Departure from this rule should only be made when 
absolutely necessary. 








CATALOGUES. 


L. GARDNER AND Sons, Limited, Patricroft, Manchester. — 
Catalogue of gas, petroleum, and other liquid fuel engines. 

BuFFALo ForGE Company, 39, Victoria-street, London.—Pocket 
catalogue of Buffalo portable forges and blacksmith machinery. 

J. P. Hatt anv Co., Oldham.—1903 price lists of multipolar 
dynamos, shunt-wound motors, combined engines and dynamos, 
four-pole series wound reversing motors, 


Pay ending 4th December, 1902. 
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Wm. McGowan— 
Lost time 
Overtime 
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Wm. Riddell— 
Lost time 
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Each page provides space for ten men. 


“line”—by the rate fixing department—from the workmen's 
time and wages book—Table II.—and the premium hours calcu- 
lated, say, off a slide rule, and put on the “‘line.” The pre- 


mium hours are then entered in the time and wages book, under | 


the hours worked on the day on which the job is finished. At the 
end of the pay+ the hours worked are added together, and 
extended, giving the man’s time wages for that pay ; the premium 
hours are also added together, and extended, giving the man’s 
premium for that pay ; these two items—time wages and premium 
—are then added together, and this, with the addition of allow- 
ances for overtime, nightshift, &c., gives the man’s total wages. 

The men are paid their time wages up till Thursday night at 
stopping time, if the pay day is Saturday, and their premiums up 
till Wednesday at stopping time. 

Most people would think that the workman who has been con- 
stantly working a machine should know the times the various jobs 
should take him, but, in a time shop, this, as a general rule, is not 
the case. He under-estimates his own ability, thinks he could 
not do the work much faster and has simply no idea of the short 
time in which he can do a job, until he has the inducement of a 
substantial increase of pay to look forward to, When a workman 
first starts on the premium system, he is often dubious about the 
time allowed and looks on it with suspicion, but when he does the 
job and finds the time allowed is reasonable, if he has not made a 
premium the first time, he will likely do so the next time he gets a 
similar job. Although it is one of the features of the system that a 





* “ Proceedings,” 1901, page 865. 
+ “Pay” here means the fortnight or week over which a payment of 
Wages is made. 
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ull working time per fortnight, 103 hours, 


LAURENCE, ScoTT AND Co., Limited, Gothic Works, Norwich.-— 
| New and revised price list of the Norwich type four-pole electric 
motors for pressures of 110 to 500 volts. 

LieRNUR’'s ENGLISH SYNDICATE, Limited, 110, Cannon-street, 
| London.—This is a pamphlet containing a descriptive account of 
| the Liernur improved pneumatic sewage system as installed at 
| Stansted, Essex. 

Francis Morton, JUN., AND Co., 110, Cannon-street, London.— 
Engineering department catalogue ong largeillustrations from 
photographs of buildings in many parts of the world erected by 
this company. 

ARCHIBALD SMITH AND STEVENS, Battersea, London.—This is a 
readable little pamphlet on electric lifts. It contains useful infor- 
mation respecting the relative cost of operating hydraulic and 
electric lifts. 

Wma. Ava. Grason, Limited, 28, Fleet-street, London. Cata- 
logue of hydraulic and electric lifts.—The book is an excellent 
example of the eaters art, the illustrations and letterpress being 
alike c dably produced 

Emit CAPITAINE AND Co., Frankfort-on-Maine. — Illustrated 
catalogue of portable tools for milling, boring, drilling, tapping, 
&c. Messrs. Marryat and Place, 28, Hatton-garden, London, are 
the agents for Great Britain. 

GLENGARNOCK IRON AND STEEL CompaNny, Limited, Glengarnock, 
Ayrshire.—This is a tastefully produced book of steel. sections 
rolled at the above company’s works. It also contains a good deal 
of information likely to be useful to structural engineers ,architects, 
and builders engaged in designing structural work and buildings, 
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LAUNCHES AND TRIAL TRIPs, 


Canopus, steel screw collier ; built by, C. 8. Swan and 
Limited, Wallsend ; to the order of, Westport Coal Com 
Limited, Dunedin, New Zealand ; dimensions, 260ft., 18ft Re Ys 
and draught 15fc. 6in.; to carry, 1600 tons; engines triple’ 
expansion, 2lin., 85in., 56in. by 39in., pressure 160 )},. 2. 
structed by, Wallsend Slipway and Engineering (Com hag 
Limited ; launch, March 2th. Pany, 

HERMOD, steamship ; built by, Joseph L. Thompson ; ; 
Limited, Mires § ; to ae seaee’ oh Fie — —_ 
Kiosterud and Co., Drammen; dimensions, 331ft, if pe 
24ft.; engines, trip'e-expansion, 24in., 39in., 65in, by 49i y 
pressure 180 Ib.; constructed by, George Clark, Limited, Sy; he 
and ; launch, March 12th, es 

THORNLEY, finely modelled steel screw steamer : 
Irvine’s Shipbuilding and Dry Docks Company, Limite: 
sions, 230ft. Gin, by 36ft. by 17ft. 2in.; to carry, coal 
triple-expansion, 19in., 3lin., 5lin. b 
structed by, Richardsons, Westgarth 
March 12th. 

KATHLEEN ANDERSON, steam screw trawler; built }y 
and Uo., Aberdeen ; to the order of, the Durban Stearn, Trawl 
Company, Port Natal ; dimensions, 120ft., 22ft. by lft. gin - 
depth of hold ; engines, triple-expansion, 12hin., 2iin., and 34) ‘ 
by 24in., pressure 180 lb.; launch, March 14th. 2 

ANTIGUA, steel screw steamer ; built by, Wm. G ay and Co 
Limited ; to the order of, G. B, Harland ‘and Co., West Hartle. 
pool; dimensions, 319ft. 6in. by 46ft, beam; engines, tri le- 
expansion, 23in., 364in., 62in. by 29in., pressure 180 lb. ; an ave : e 
speed of 11 knots was attained ; trial trip, March 14th. me 


Hunter, 


built by, 
1; dimen. 
. . i 
36in., pressure 16) hea 
and Co., Limited ; taunch 
’ 


A. Hall 








THE ASSOCIATION OF ENGINEERS-IN-CHARGE.—The eighth annual 
dinner of this society was held on Saturday, March “Ist, at the 
Restaurant Frascati, and was attended by a very large number of 
members and friends, The chair was occupied by Mr. Wm 
Charles Clifford Smith, M. Inst C.E., the vice-president, and there 
were also present Messrs, J. Patten Barber, M. Inst. C.E., Edward 
White, L.C.C., W. T. Hatch, Assoc. M, Inst. C.E., and James 
Swinburne, President of the Institute of Electrical Kngineors 
The Association holds meetings month!y to discuss matters of 
engineering interest at St. Bride Foundation Institute, Bride. 
lane, Fleet-street, and its members are chiefly employed in public 
buildings and institutions. The secretary is itr. Arthur Davey, x 

NAVIGATION CoNGRESS.—A Permanent International Association 
of Navigation Congresses has been established, and the rules haye 
just been issued. They can be obtained in this country from Mr. 
LF, Vernon Harcourt, 6, Queen Anne’s-gate, Westminster, The 
object of the Permanent International Association of Navigation 
Congresses is to promote the progress of inland and maritime 
navigatiou. It continues the wok of nine international! congresses 
the last of which was held at Diisseldorf in July, 1902, It 
accomplishes its object :—(1) By organising navigation congresses ; 
(2) by publishing papers, proceedings, and various other docu. 
ments. Its transactions are of an international character, Its 
affairs are managed by a permanent international commission, The 
Association consists of :—-(1) Delegates of those Governments and 
corporations which give an annual subsidy to the Association ; (2) 
private members, Membership may be either permanent or 
temporary. At the head of the Association there is a permanent 
international commission, with its headquarters at Brussels, 
Permanent membership involves a yearly subscription of ten 
francs, equivalent to eight shillings, or two dollars, An 
entrance subscription of twenty-five francs, equivalent to one 
pound sterling or five dollars, is required for the first year, in the 
case of permanent members who are admitted during a congress 
year. 

AUSTRALASIAN TRADE.—British engineers will be glad to know 
that recent mails have brought news of a more satisfactory charac: 
ter than for some time past as to the manner in which the 
Australasian Colonies are recovering from the adverse influences of 
the late severe drought. It appears that a much better tone exists 
in the leading commercial centres both of Australia and of New 
Zealand, The Railway Commissioner of the Queensland Govern- 
ment has for some time past been considering the practicabilit 
of using petrol motors on his lines. His inquiries are still me 
ing, and the Commissioner is not without hope of ultimate success, 
Business advices from Sydney report pig iron firm and rising. 
There is also a better market for galvanised iron, and sales are 
increasing. Fencing wire is higher, at £9 15s, per ton for galvanised 
No, 8, and sheet lead has advanced 10s. per ton. In Melbourne 
the general tone of the market is firm. ne pig iron market is at 
723. 6d. for Middlesbrough, 86s. for Eglinton, 82s. 6d. for Summer- 
lee, and 93s, 6d. per ton for Gartsherrie. Fencing wire and wire 
netting area steady market, and tin-plates remain firm. Some 
very large sales of cement have been recorded lately, at prices 
ranging from 10s, 44d. to 12s. per cask, according to quality. ‘Tin- 

olates are moving freely at 14s, 3d. to 14s. 6d. per box for I.C, coke. 

risbane advices are to the effect that in Queensland a steady 
business has been doing lately in iron and hardware. From 
Adelaide the reports are more favourable, a considerable advance 
in the price of wheat being an important factor in the situation. 
Navigation on the river Darling has been partially resumed, and 
prospects in this direction are encouraging. The general outlook 
of trade in New Zealand is distinctly promising. 


Tue INSTITUTION OF MINING AND MgtTaLLuRGy.—This Insti- 
tution, now in its thirteenth year of existence, celebrated its 
anniversary recently. The Council, in their report, state that the 
Institution continues to make progress, and to maintain its 
increasing prosperity, 189 names having been added to the rull 
during the year. Mr. J. S. MacArthur, one of the pioneers in 
the practical application of the cyanide process, has been award 
the Institution’s gold medal, whilst a gold medal and a premium 
of forty guineas, given by the Consolidated Goldfields of South 
Africa, has been received by Mr. H. C. Behr for a paper on 
‘‘ Winding Plants for Great Depths ;” and the ‘ Arthur Claudet 
Students’ Prize of ten guineas has been awarded to Mr. M. 5 
Stutch for a paper on ‘The Pierrefitte Concentrating Mill.” In 
addition to these awards, the Council have presented scholarships 
in Mining and Metall of the annual value of £50 each for 
three years as follows :—T'wo to the Roya School of Mines, and 
one each to King’s College, London, the Mining School of Vam- 
borne, and the Durham School of Science, Neweastle-upon-Tyne- 
These scholarships are awarded to assist the recipients to take 

t-graduate courses in practical work. The Council have, 10 
act, devoted much careful thought to the subject of improviog 
the system and facilities for training in Mining and Metallurgy 
available in London, and of supplementing them by increased 
opportunities for practical training. Their proposals are now 
under the consideration of the Board of Education and of the 
Colonial-office. They have established most friendly relations 00 
this subject between the Institution and these (Government 
ity rary oe and the authorities of the University of London, 
and it is hoped that the result of this will be the introduction of 
improvements of the first importance to the mining and metal- 
lurgical profession, and which should have a highly beneficial effect 
on the t industries controlled by the profession. The Institu- 
tion is in a healthy condition financially, and voted a sum of £1 
to be applied by the Council to further their educational work, 
Mr. Hennen Jennings is the new president of the Institution, vice 
Mr. A. G. Charleton, and he inaugurated his year of office by an 
address, which was read by Dr. C. Le Neve Foster, in the absence 
of the author. The address contained an able and comprehensive 
review of the position of gold mining in South Africa, a subjec 
already treated fully in THE ENGINEER, sn 
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HE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 


sible, I am glad to say, to give a continued favourable 


mE f the course of trade, and a feeling of greater confidence 


account : P : . r r 

js therefore permeating the iron and steel industries, and is being 
reflected also in the engineering trades. The opinion is beginning 
to gain ground that the improved condition of affairs is not a mere 


‘flash in the pan,” but possesses a sound and durable basis. 
xpressions to this effect were more frequent on ’Uhange in Bir- 
ingham to-day than for some months past, and it is greatly to be 

hoped that such views may be shown by the further course of 
events to have been correct. Several favourable features in the 
general situation may be mentioned, among others the receipt 
recently of further considerable orders for galvanised sheets for use 
in South Africa. 

A large proporti n of the mining machinery and accessories 
needed in South Africa have for many years past been manufac- 
tured by various Midland engineering firms and iron and steel 
masters, and it is little wonder, therefore, that this part of the 
kingdom views with decided approval the Colonial Secretary's 
support and persistent defence of South African gold mining 
interests. Several of the Birmingham engineering establishments 
are busy upon orders for gold mining machinery, and upon steam 
and electric plant for driving it. South African orders also form 
a good proportion of the work in hand by the wagon-building 
companies, bridge builders, and railway nut and bolt makers. 
In this connection it is interesting to note that at the Monway 
Works, Wednesbury, the Patent Shaft and Axletree Company is 
going to lay down a large modern plant for the manufacture of 
jron for railway wagon building. 

A good deal of business is being done in pig iron, sheet and bar 
makers being among the chief buyers. 

At Dudley on Saturday last an interesting paper was read before 
the Staffordshire Iron and Steel Institute by Mr. Axel Sablin—of 
Millom, Cumberland—entitled ‘‘Tke Modern Continuous Rolling 
Mill.” The author remarked that France, America, and England 
had, in the order named, added their contributions to the solution 
of a problem which was of paramount importance to the steel 
manufacturing industry. It was, however, to Great Britain that 
the honour of the first really workable continuous mi!l belonged, 
while America might rightly claim to have developed, com- 
pleted, and modified the British invention into what was 
known to-day as a modern continuous rolling mill. The first 
practical success in continuous mill construction was achieved 
by the late Mr. George Bedson, of Manchester. The Bedson rod 
mill opened the way to the use of heavier billets—producing 
longer wire rods—than it had been possible or practicable to roll 
in the Belgian mills, The Eoglish mill was, however, complicated, 
as it required alternate pairs of rolls to be placed vertically and 
horizontally. This change in position needed two separate 
systems of gear, and made the mill inaccessible. It was, there- 
fore, left for Mr. Morgan to place in one horizontal plane all the 
gearing and rolls. Mr. Sahlin gave a detailed description of the 
various types of modern continuous mills, and stated that an 
installation such as that of the Carnegie Steel Company would 
pee cost as much as £200,000. By the new system bars could 
e produced at a little more than half the cost of production in 
older mills. In conclusion, he said it was the Morgan mill and 
the Morgan system which to-day alone represented the highest 
achievements of economy and technical success in the continuous 
rolling of billets, rods, and light merchant sections. 

Great regret was expreszed on ‘Change at the death the previcus 
day— Mpeg ais: —in Wolverhampton of Alderman W. H. Jones, 
one of the founders of the business of Messrs. Jones Brothers and 
Co. (Wolverhampton), Limited, the well-known japanners and 
tic-plate workers. Mr. Jones expired suddenly in his carriage 
from heart disease. Mr. Jones was well known and greatly 
esteemed in business circles, 








NOTES FROM LANCASHIRE. 
(From our own Oorrespondents.) 


Monchester,—Fluctuations in speculative brands of pig iron, which, 
however, have not affected makers’ quotations, have, during the 
past week, somewhat unsettled the market. Local and district 
makers are mostly well sold, and indifferent about booking further 
business, except at their full rates, which in some instances are con- 
siderably in excess of their nominal minimum basis prices ; both 
Middlesbrough and Scotch brands also, so far as makers’ quotations 
are concerned, maintain late rates. Beyond covering actual 
requirements, the business passing through remains, however, of no 
great weight. Finished iron bas not yet followed the upward move 
in raw material, the larger makers being only indifferently supplied 
with orders, and although there is some stiffening on recent low 
quotations, the basis rates remain unchanged. A more or less 
general hardening has been going on both in raw and finished steel; 
with here and there quotations advanced. 

The Manchester Iron ‘Change meeting on Tuesday brought to- 
gether about a full average attendance, but as to business there was 
generally rather a slack market in pig iron, both merchants and con- 
sumers as a rule being very cautious buyers. For local and district 
brands of pig iron there was a general hardening in makers’ prices, 
with an informal advance in Lincolnshire. Speculative brands have 
fluctuated somewhat, and this has had a tendency to cbeck buying 
beyond immediate requirements. For No. 3 foundry brands 
Lancashire makers are quoting about 58s. 6d. to 59s., less 24; for 
Lincolnshire brands the basis rates remain nominally at 53s. 6d. 
net, but 2s. above this figure is now the general quotation, and it 
is anticipated this will be adopted as an official advance at a meet- 
ing of makers which is being held to-day—Friday. Derbyshire 
brands average about 56s. 6d. to 57s. 6d. net, delivered Manchester. 
In forge qualities buying continues only moderate, owing to the very 
indifferent condition of the finished iron trade so far as the principal 
Lancashire worksare concerned. There is, however, a stiffening in 
prices, Lincolnshire makers now quoting 54s. 2d. net Warrington. 
This figure is not yet being got on actual business, and so far it can 
scarcely be said to have been more than partially followed by other 
brands of forge iron going into the above district. Nominally for 
No. 4 forge Lancashire makers’ quotations are about 54s. to 54s. 6d , 
less 24, and about 52s. to 52s, 6d. net Derbyshire, but if the Lincoln- 
shire prices are officially confirmed at the meeting of makers to be 
held this week they will no doubt be followed more or less by other 
brands, For Middlesbrough iron quotations, which have fluctuated 
somewhat in the open market, are generally firm at 59s. 10d. to 
60s. id. net delivered by rail Manchester. Scotch iron so far as 
Makers quotations are concerned remains firm at about the prices 
ruling last week, Eglinton averaging 60s. 6d. to 60s. 9d., and 
Glengarnock and Gartsherrie about 63s. 6d. to 64s , delivered ut the 
Manchester docks, 

In the finished iron trade there has been some move during the 
past week in favour of an official advance in prices, but as the 
leading manufacturers who depend largely upon shipments con- 
Sane but indifferently off for work, and are not able to keep their 
mills running full time, it has not been thought advisable to make 
ny official advance. There is, however, a stiffening up from recent 
ow quotations, £6 103. being now the minimum for Lancashire bars, 
7 North Staffordshire bars quoted £6 10s. to £6 15s, delivered 
Manchester district. Sheets are without quotable change at about 
£8 2s, 6d. to £8 5s., and a moderate business is reported in hoops 
at the Association rates of £7 2s, 6d. random to £7 7s. 6d. special 
cut lengths delivered Manchester, and 2s. 6d. less for shipment. 
fe Throughout the steel trade reports generally continue more satis- 
actory, A strong tone is maintained with ard to makers’ 
‘{uotations for hematites, which are being firmly held according to 





brand from about 69s. 6d. to 70s. 6d. net for No. 3 foundry 
delivered Manchester district. Local makers of billets, who have 
been booking fairly large quantities on the basis of about £412s. 6d., 
have now advanced their minimum to £4 15s, for delivery Man- 
chester district, and thereisagradual hardening on the low quotations 
for continental billets. The stronger tone reported last week in boiler 
plates is also maintained, but there is as yet no official advance in 
the basis rates of the associated makers, which remain at £7 2s. 6d, 
for Lancashire boiler specifications delivered in Manchester dis- 
trict. Makers outside the Association, who have hitherto been 
booking at 5s. below the Association, are now generally stiffening 
up to something like the Association basis. Common steel plates 
continue to harden and could scarcely be bought under £6 5s. to 
£6 7s. 6d., and bars are not now quoted under £6 7s. 6d. up to 
£5 10s. and £6 12s, 6d. delivered Manchester district. 

A further upward move of 4d. per lb. in all descriptions of 
manufactured metal goods is announced this week, and represents 
an advance of 1fd. perlb. since the commencement of the year. 
This has, however, stopped buying, except to cover pressing 
requirements, as consumers do not believe it will last, this rapid 
advance in prices being regarded as due mainly to speculative 
operations, The list quotations for delivery in Manchester dis- 
trict are now as under:—Solid drawn brass boiler tubes, 84d.; 
solid drawn brass surface condenser tubes, 97d.; solid drawn 
copper tubes, 10}d.; brazed copper, gas, and steam tubes, 
10d.; brazed brass tubes, 94d.; yellow metal condenser plates, 
7d.; common brass, 7#d.; common brass wire, 8d.; copper wire, 
@fd. per Ib. 

The slightly improved outlook to which I have referred recently 
in connection with the engineering trades of this district is being 
maintained, and the reports which are issued by the engineering 
trades union organisation are more satisfactory as regards the 
industrial position and prospects. One noticeable feature is a very 
general inquiry for patternmakers, which is usually an indica- 
tion of new work in preparation, which later on will get into the 
shops. The delegate of the Amalgamated Society of Engineers 
representing the Manchester district reports an improvement in 
the unemployed list, and that some good orders have within the 
last few weeks been booked by three of the large tool-making 
firms, with the result that time in excess of the ordinary day is 
being worked. He adds that the question of payment for night 
shifts at the British Westinghouse Company’s works, Trafford 
Park, has now been practically settled, the management agreeing 
to pay the same wages for 45 hours in the night as for 524 hours in 
the day, which constitutes a week’s work on the day shift, 
on the understandirg that only nine hours per night for the 
five nights—commencing on Monday at £.30 pm. and ending on 
Saturday morning—are to be worked, the firm declining to pay 
overtime rates on the night shift. For the further inforraation of 
members it is stated that ihe nightmen went on at 5.20 p.m., and 
ceased work at 3 a.m., with half-hour break for supper. This 
arrangement of the working hours was not looked upon with any 
degree of favour, and it was to be hoped that a more convenient 
arrangement would be arrived at in thenearfuture. With regard 
to the working of the bonus system at this shop, they were pre- 
pared to pay in conformity with the Carlisle agreement, which 
stipulates that overtime and nightwork percentage should be paid 
irrespective of the earnings arising out of the bonus system, 

teports which come to hand from representatives of the engi- 
neering works in the district are to the effect that fairly large 
orders are still being given out to locomotive and railway carriage 
and wagon builders, and that there is activity in all sections of 
electrica] engineering, with the prospect of a considerable weight 
of work in the near future. Machine toolmakers are generally 
getting better off for orders, and the boilermaking trade is steadily 
recovering from the depressed condition which prevailed a short 
time back. 

At the last meeting of the Manchester Association of Engineers 
Mr. E. C. Amos, M.I.M.E., in the course of a paper on pneumatic 
appliances, referred to a recent visit to the shipbuilding yards of 
Messrs. W. Cramp and Sons, Philadelphia, with the object of 
investigating the progress made in the use of pneumatic tools on 
thie class of work. He said there were in use in this yard some 
700 to 800 pneumatic tools of various descriptions, a large number 
of which were devoted to riveting of all kinds, including flush 
riveting. Messrs. Cramp’s experience in the use of pneumatic 
tools was entirely favourable to their universal adoption for flush 
riveting of all kinds, both on the grounds of economy and also 
because the holes were better filled than with hand-driven rivets. 
In addition to this, it was far less laborious for the operator. 
Apart from riveting and drilling, the pneumatic chipping hammer 
found much work in Messrs. Cramp’s yard for cutting out manholes, 
&e., and, generally, the pneumatic tool was brought into action 
wherever possible. Mr. Amos also described a pneumatic screen 
shaker which he had seen in America, and which had been 
designed to provide a simple, economical, and efficient method 
of screening sard in foundries. This machine was at present made 
in three designs. As a tripod machine, a high frame machine for 
attachment to a wall, girder, or similar support, and as a low 
frame machine for a similar method of attachment. In the tripod 
machine the advantages offered were simplicity and portability. 
The holder carried an 18in. diameter screen, and screens could be 
changed in the fraction of a minute. When using a fin. mesh 
riddle the machine would shake all the sand that two men would 
care to shovel, and in actual practice in everyday work in a 
foundry it had been shown that a labourer was able to riddle as 
much sand in 24 minutes as a moulder and a labourer could do in 
half an hour. The tripod machine weighed only 100 lb., whilst 
the post machine, which weighed only 501b., could, of course, be 
used equally wellas a fixed machine, and in this case steam instead 
of compressed air might be used to drive it when compressed air 
was not available. 

The position generally throughout the coal trade of this district 
remains much the same as reported recently. With the close of 
the month there is some talk of a ible reduction in house-fire 
coal prices. That such a step is advisable in view of the downward 
move in other districts and the consequently increasing keenness 
of competition which has to be met by Lancashire coalowners has 
been suggested by one of the largest collieries in South-West 
Lancashire, but whether this will lead to any general action in the 
direction of an official lowering of prices is uncertain. So far the 
matter has not been under formal consideration by the associated 
collieries, but it may be taken as indicating the undoubted trend of 
round coal prices, which sooner or later will have to undergo some 
modification to meet the present condition of the market, and in 
any case, whether there is a general downward move or not, isolated 
reductions are more than probable where collieries find their trade 
endangered by outside competition. Requirements for iron-making, 
steam, and general manufacturing purposes are well maintained, but 
with plentiful supplies of the lower descriptions of round coal on the 
market, there is a want of firmness in prices, and buyers hold back 
from settling forward contracts of any weight. Current 
quotations remain about 8s, 3d. to 8s. 9d. for steam and forge coal 
at the pit mouth. 

The strong upward tendency recently reported in all descriptions 
of engine fuel is fully maintained, and in most cases collieries are 
base | advances of 3d. to 6d. per ton over late rates. As previously 
pointed out, the stiffening in engine fuel is due rather to lessened 
production than to increased demand, and the shortness of supplies 
is so general that a more or less serious deficiency of engine fuel 
would seem not improbable during the ensuing summer unless the 
situation should be considerably relieved by the increased outputof 
slack in Yorkshire during the shipping season. At the pit mouth, 
prices are strong at 4s. 6d. to 4s. 9d. common, 5s. 9d. to 6s. 3d. 
good medium, and 6s. 6d. to 7s. and 7s. 3d. for best slack. 

Only a very unsatisfactory business continues the general report 
in the shipping trade, and low prices are still being taken to effect 
sales of cargoes for prompt clearance, ordinary steam coal not 
averaging more than 9s, 6d. to 10s. delivered ports on the Mersey, 
and lower prices than these taken in special transactions, 





Barrow.—The tone of the hematite pig iron market is steady, and 
the business doing is very satisfactory in volume, while prices are 
firm, and likely to be so. Warrant iron is quoted at 61s. 104d. 
net cash, buyers 1d. Jess. Makers quote mixed Bessemer numbers 
at 61s. 9d. net f.o.b., but in several instances they are either not 
able to accept new business, or are not disposed to do so in view of 
the prospect of a further increase in price. Certainly, makers are 
well off for orders, and there are not wanting indications that stee] 
makers will draw more largely supplies of metal from smelters, as 
they are increasing the output from their works. There are 36 
furnaces in blast, compared with 34 in the corresponding week of 
last year. One of these furnaces is producing spiegeleisen, and 
another is producing charcoal iron. 

There is a very brisk demand for local hematite iron ore, and 
raisers are doing a good business, not only with local smelters, but 
with consumers of ore in Wales and Scotland. Good average sorts 
are at 12s. 6d. per ton net at mines, and best descriptions are at 
16s. Spanish ores are selling at 163. per ton net at West Coast 
ports, and the consumption of these ores in the district seems to be 
on the increase. 

There is a further improvement to note in the steel trade, and 
orders are coming forward more freely for ship plates, boiler 
plates, and other classes of shipbuilding material. Prices have 
advanced somewhat lately, and £6 per ton is now the market value 
of ship plates. Steel rails of heavy sections are in very full 
demand, and makers are keeping their mills employed night and 
day, with every prospect of being able to maintain activity 
throughout the year. Heavy rails are quoted at £5 10s. per ton. 
Light rails are in good demand, and a steady trade is doing in tram 
rails. Other classes of steel are in great request. 

Shipbuilders have booked no new orders, but prospects are good, 
and very great progress is being made with the contracts on hand. 
It is likely before many weeks are over that local shipbuilders will 
be much busier. 

The shipments of iron last week from West Coast ports reached 
12,535 tons and steel 10,197 tons, as compared with 4780 tons of 
iron and 6065 tons of steel in the corresponding week of last year 
—an increase in iron of 7755 tons and in steel an increase of 4141 
tons. The shipments this year stand now at 87,899 tons of iron 
and 110,507 tons of steel, as compared with 96,001 tons of iron and 
107,991 tons of steel—a decline in iron of 8102 tons and in steel 
an increase of 2516 tons. 

The coal and coke trades are busier, but prices have not 
advanced, although there is every prospect of an advance before 
the summer. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE few cold days last week had the effect of giving a temporary 
firmness to the house coal trade, but these did not last, and were 
not severe enough to cause any change in quotations. Stocks in 
the hands of merchants, however, being somewhat exhausted, values 
were easily maintained. Best Silkstones are still quoted from 12s. 
to 13s. per ton, Barnsley house from lls, to 12s. per ton, in best 
qualities, and 10s. 6d. per ton in secondary sorts. 

Steam coal is still well called for, and with the re-opening of the 
Baltic ports, which cannot now be? long deferred, business will 
become much brisker. The home demand keeps fairly well up. 
Values remain as last reported. Gas coal, as is usual towards the 
end of March, is in much weaker request. Slacks still continue to 
improve, which is a hopeful sign for the trade of the country. 

The Denaby and Cadeby Main strike is at last over. It has 
extended over thirty-nine weeks up to Sunday, the 22nd instant. 
On that day the miners held a meeting, and by an overwhelming 
majority passed a brief but most acceptable resolution to go back 
to work. The meeting was not open to representatives of the 
press, but it was afterwards ascertained that at the Barnsley con- 
ference on the previous evening it was recommended that all the 
men should resume their employment in a body as early as 
possible. 

There is no change to report in the heavy industries. The 
armour plate mills are not likely, even with the new Admiralty 
requirements, to be fully employed during the whole year, as the 
productive capacity of the three establishments is now so large 
that the work to be placed, after Manchester and Glasgow have 
taken even a limited share, is not equal to keeping the plant and 
staff engaged continuously. In steel there is a good business 
doing, more especially in the higher grades. In iron, hematites 
are a little firmer. 

Sir Alexander Wilson, Bart., chairman of Charles Cammell and 
Co., Limited, Cyclops Steel and Ironworks, Sheffield, presiding at 
the annual meeting of shareholders on the 25th inst., stated that 
fora great part of last year the company suffered severely from a 
dearth of orders in the heavier branches. The other departments 
were kept pretty well off for work, and the steadiness of prices 
and raw materials was a satisfactory feature. There was every 
prospect of this year being a fairly good one. At the Derwent 
works, Workington, the company was extremely busy, and in 
regard to the Spanish mines, he hoped they would, in the course of 
time, be in receipt of ore of good quality at a moderate cost. 

Mr. William Sterling, C.E., of Messrs. Sterling and Swann, civil 
engineers, died on Monday at his residence, Heaton Chapel, Chapel- 
en-le-Frith, Derbyshire. Mr. Sterling, who was in his fortieth 
year, was very popular in the district. The firm, of which he was 
the principal, were engineers for the Bakewell and Chapel-en-le- 
Frith Rural District Councils, and the Fairfield and Whaley Bridge 
Urban Councils, and have successfully carried to completion many 
important works in water and sewerage in the High Peak district 
of Derbyshire. 

One department of the old staple cutlery trade is in anything 
but a satisfactory condition—the pen-knife department. It is 
singular that while workmen are seeking employment in this 
branch, the pocket-knife trade is unusually animated, several 
cutlery houses being a long way in arrears with their orders. The 
Sheffield scissors trade is also unsatisfactory, and short employ- 
ment is being given. German competition has been severely felt 
for many years, and never more keenly than now, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


GENERALLY, the iron and steel trades are more favourable this 
week ; indeed, the only business which can be described as less 
satisfactory is that in which speculation has recently played the 
most part, viz., in Cleveland foundry iron and warrants. th 
these have become cheaper, altogether owing to speculative 
influences, for the position and prospects of the trade as a whole 
have not in the least changed for the worse. In nothing else but 
the two branches has there been the least easing of prices, and in 
some further advances of prices have been made. There is good 
reason to believe that the worst has been experienced as far as 
regards the depression in the finished branches. For nearly three 
years have prices been moving back, but there appears now to 
be a welcome turn, more particularly in the shipbuilding trade, 
which is likely to become more pronounced now that the joiners’ 
strike, which has hampered business for over twenty weeks, is 
practically over, a settlement having been arrived at on Wednes- 


day. 

The tendency is upward in the prices of most descriptions of 
finished iron and steel, and bar manufacturers have advanced 
their quotations 2s. 6d. per ton, a meeting of the producers’ 
syndicate, held on Tuesday afternoon at Darlington, having raised 
the official minimum of common iron bars to £6 10s., and of best 
bars to £7, both less 24 per cent., f.o.t. The steel ship plate- 
makers keep their official price at £5 15s., less 24 per cent., f.o.t., 
but they are getting more than that, in fact they have no difficulty 
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in securing £5 17s, 6d. less + cent., and £6 12s, 6d. less 24 per 
he competition is in very few hands 


cent., for iron ship plates. 

now, but if the shipping industry goes on improving we may 

shortly hear of the restarting of mills which have been paid off 
because of the unprofitableness of the plate trade. 

The improvement in the home demand for pig iron which has 
sprung up with the revival in the finished iron and steel trades 
will make up to some extent for the reduced buying of American 
consumers. Szarcely any of our pig iron has been sold for 
delivery at United States ports since the middle of February, 
when the Cleveland ironmasters put up their prices of No. 3 above 
47s. 6d. per ton ; such a quotation as 52s , which is now generally 
made, will not induce any American buying. Butalthough Americans 
are not buying Cleveland iron, they are taking enormous quantities 
this month, the orders for which were given several months ago. 

In January Cleveland sent only 9493 tons of pig iron direct to the 

United States, and in February 6450 tons, but this month already 

over 35,000 tons has been forwarded, and there are other steamers 

being loaded for despatch before the close of the month. The 
largest quantity of pig iron ever shipped from Cleveland to the 
United States was 42,702 tons in December, but the tonnage for 
March bids fair to exceed that. On Saturday last three steamers 
carrying 7500 tons sailed from the Tees to Philadelphia and 
Baltimore. 
With such enormous deliveries to the United States it is expected 
that the total shipments of pig iron from the Cleveland district for 
March will reach 125,000 tons if not 130,000 tons, a quantity only 
attained two or three times in the history of the trade. 
Towards the close of last week No. 3 Cleveland pig iron attained 

as high a figure as 523. 6d. per ton, a better price than has been 
known since the middle of October last, and Cleveland warrants 
rose up to 52s. 1l4d. cash. But they have not maiatained these 
rates, indeed on Wednesday buyers were offering only 51s. 54d. 
cash for warrants, and 52s. was the price of No. 3 Cleveland 
G.M.B. pig iron. The price towards the close of last week repre- 
sented an advance of 5s, 5d. on that which ruled when the London 
speculators began their operations in Cleveland warrants about the 
middle of February, and as compared with the figure ruling at the 
commencement of the year the advance was 6s. 54d. per ton. Of 
that about 1s, 2d. per ton has been lost this week. No. 1 has been 
selling at 54s. 3d., and No. 4 foundry at 5ls. 9d. 
Higher prices have this week been realised for the lowerqualities 

of Cleveland pig iron, but nevertheless they are still relatively 
cheaper than foundry qualities. The prospects of the producers of 
hematite pig iron in this district are more favourable than they 
have been for a long time, owing to the undoubted. improvement 
in the steel trade. Speculation has played but a small part in 
increasing the value of East Coast hematite pig iron, and it is still 
relatively cheaper than No. 3 Cleveland pig iron, for it is only 6s. 
per ton dearer, whereas it should be 10s. more. 
There have been heavy imports of foreign ore at Middlesbrough 
this week, the quantity received on Monday alone being 23,000 
tons, the bulk being from Bilbao. 
The slag from the newly re-started Coatham Ironworks is to be 
utilised in the manufacture of bricks—the owners of the Middles- 
brough Estate, Limited, having made arrangements for establish- 
ing a manufactory there. They are themselves users of large 
quantities of such bricks. 
Messrs. Cochrane and Co., Limited, Ormesby Ironworks, Middles- 
brough, some little time ago erected at their furnaces a blowing 
engine worked by blast furnace gas. So satisfied are they with 
the results obtained, that they have decided to utilise more of the 
gas for power purposes, and have ordered from Messrs. Richard- 
sons, Westgarth and Co., Limited, Middlesbrough, a gas engine 
to drivea dynamo, It is to be a horizontal double-acting engine, 
having two double-acting cylinders, one behind the other, acting 
on one crank, and capable of 800 b.h.p., when running at a speed 
of 120 revolutions per minute. The dynamo is to be direct-coupled 
to the crank shaft of the engine, and will be a compound wound 
continuous-current machine, having an output of 540 kilowatts. 
It will run at 240 volts, have 16 poles, and weigh 30 tons, the 
armature alone weighing 124 tons. It is claimed that this will be 
the largest of this type of gas engine used for generating electricity 
in this country. 

The demand for steel rails is showing more activity, and the 
works producing them are very fully occupied. 

One of the most satisfactory events of this week has been the 
settlement of the dispute with the shipyard joiners, who have been 
on strike for over twenty weeks against a reduction of wages which 
everyone else engaged at the yards accepted without demur. The 
employers reduced their claim, but the men resisted as firmly as 
ever, notwithstanding the efforts of their fellow-workmen to bring 
them to a reasonable frame of mind. The men’s own executive, 
however, gave them notice, it is said, that strike pay would be 
stopped at the close of this week if the dispute was not sett!ed. 
This has had the effect of bringing matters to a head, and on Wed- 
nesday they agreed to the employers’ amended offer of 6d. reduc- 
tion now, and 6d. three months hence. 

The coal trade is fairly active, there being better demands from 
the Continent, but American consumers are buying very little, and 
the deliveries to them are not now of large extent. Prices are 
easier. 

Mr. John Strachan, K.C., has been elected chairman of the 
Northumberiand Coal Trade Conciliation Board in place of Judge 
Greenwell, who has resigned the office. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


Tue Glasgow pig iron market has been quieter this week, but 
the recent upward movement still has its effect, and prices are 
characterised by considerable strength. It is admitted that in the 
course of last week heavy blccks of warrants were so!d for the pur- 
pose of taking profits, and yet by these operations prices were not 
much eonenk 

The main strength of the warrant market is found in the fact 
that the stocks in the warrant stores are much reduced. 

Business has been done this week in Cleveland warrants, from 
52s, 7d. to 52s, 1d. cash, and 52s. 104d. to 52s. 34d. one month. 
Scotch warrants are quoted 57s. 3d. cash, and 57s, 6d. one month ; 
and Cumberland hematite 61s, 6d. cash, and 61s. 7d. one month. 
There has, however, been very little business doing in Scotch or 
Cumberland hematite. 

There has been a good demand for Scotch hematite pigs, which 
are quoted by merchants 62s., for delivery at the West of Scotland 
steel works. 

The prices of Scotch makers’ iron are in some cases 6d. higher 
than last week. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8792 tons, compared with 5420 in the corresponding 
week of last year. There was despatched to the United States 
1300 tons, Canada 5C0, South America 30, India 65, Australia 105, 
France 110, Italy 2125, Germany 83, Holland 200, Belgium 10, 
China and Japan 355, other countries 215, the coastwise ship- 
ments being 3694 tons, compared with 1980 in the corresponding 
week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 18,351 tons, compared with 12,167 in the corre- 
sponding week of last year, showing an increase of 6184 tons. 

Since last report an additional furnace has been put on hematite 
pig iron at Gartsherrie Ironworks. There are now 44 furnaces 
making hematite, 36 ordinary and 5 basic iron, the total of 85 
furnaces thus blowing in Scotland comparing with 82 at this time 
last year. 

There is a fair demand for manufactured steel, and the makers 
have been quoting the recent advances in prices somewhat firmly. 
It is, indeed, difficult for them to do otherwise, seeing that the 
cost of raw iron has recently advanced so much. The makers of 


from Bilbao, large. Rubio is selling at 14s, 9d. to 15s. Coke is in 
free demand in many quarters. 
NOTES FROM GERMANY. 
(From our own Correspondent.) 
Ir is reported from the Rhenish-Westphalian iron-producing 
districts that though demand on home account has been some- 


well employed. 


have teen good u 
been a marked falling away. At West Coast 
including Glasgow, the decrease has amounte 
the week. Shipping prices of coal are nominally unchang«d 
The prices of household coal for home use are very well main 
tained. There has been practically no reduction in these rates 
and they are high compared with the shipping prices. 


rts, for example 


sumption. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


mittees in Cardiff on Tuesday. 


I find a more hopeful condition prevailing. In a few days official 
sanction will be given, and wages disputes, &c., can then be re- 
garded asatan end. Both parties with free hands can then work 
for mutual benefit. 
tempestuous weather, and we shall do.” 
Mid-week it was noticeable at all ports that a more vigorous tone 
in trade was showing itself. The animation on ’Change, Cardiff, 
was marked. Swansea exports both in coal and patent fuel pro- 
mise better. Last week there was a distinct improvement, 
especially in the French trade, over previous and corresponding 
weeks, The total Swansea port trade now is such as, with better 
weather in prospect, to give an impetus to dock enterprise. At 
Cardiff this week rumours of Monmouthshire coal at high prices 
were current. These I have investigated, and find that, though 
the improvement in this class of coal is gra’ifying, it is not unusual, 
best being obtainable at 12s. to 12s, 3d., Cardiff loading. Best 
steam is at 13s. 3d. to 13s. 6d. One quotation is: ‘* Very best, 
13s. to 13s. 3d.” On the eve of possible changes—as I expect 
higher prices will now prevail, except in house coal—a fuller list 
of prices than usual may be acceptable :—Good ordinary steam 
coal, 12s, 3d. to 13s. ; inferior, from lls. 9d.; dry, 12s, 3d. to 
12s. 6d. Best Monmouthshire, from 12s.; best house, from 
16s. 6d. ; seconds, from lds. 9d.; No. 3 Rhondda, 13s. to 14s, 
Through, 11s, to 11s. 6d. ; smalls, 93. to 93. 6d. No, 2, 10s. 9d. to 
lls. 3d. ; through, 8s. 9d. to 9s. 3d. ; smalls, 7s. to 8s. Best small 
steam, 7s. 9d. to 8s. ; good ordinaries, from 7s. 6d. ; inferior, from 
7s. 6d. 
In the Swansea and Llanelly district the Anthracite ‘‘ Combine” 
movement has taken a fresh start within the last few days, chiefly 
caused by the statement of the chief movers, that the result of 
preminary inquiries is hopeful. It is now stated that sixty or 
seventy properties are to form the ‘‘ Combine,” and that nearly all 
the interested persons are agreed to enter upon negotiations, and 
that the questions of allotment and the appointment of engineers 
are now on the carpet. The directors are named as the Hon. 
George Keppel, Viscount Vallefort, Captain the Hon. R. H. F. 
Greville, M.P., and Mr. Lionel Faudel Phillips, D.L. 
The latest quotations, anthracite, in the Swansea market show 
little appreciable change. In culm, for which there has been a 
run, prices are drooping, and sales are effected at 5s. The very 
best hand-picked is quoted up to 23s, 6d.; seconds at 20s.; but 
ood large coal from 11s. to 12s. Cobbles are selling from 19s. 6d. 
sete coal at Swansea is from 13s. to 13s, 9d.; bituminous from 
14s. Patent fuel, 13s. 6d. to 13s. 9d. Pitwood from 18s. 6d. In 
the Cardiff and Newport markets this has been fluctuating, and 
prices are now from 17s. 
Complaints are being made in tin-plate circles that prices are 
unremunerative. In the Swansea district the make has been 
large. Shipments last week were near 100,000 boxes, and make 
over 75,000. Inthe Llanelly district the non-paying character of 
the industry is still more emphasised, and intentions to close down 
works rather than continue are fully resolved upon. Steel bars 
are advanced, and little if any import of foreign = been noticed 
in that quarter of late. The Monmouthshire works would appear 
to have had the bulk of German steel. Lysaght and Co., New- 
port, are credited with taking the chief part of the consignments 
from Antwerp ; 3409 tons came in last week, and 1200 tons this 
from Rotterdam. Newport has again taken the lead in steel 
exports. This week 1250 tons of steel sleepers and 550 tons of 
railway material were despatched to Bombay and Kurachee, and 
rail consignments are of frequent occurrence to Liverpool and 
Somersetshire. 
It is now anticipated that Bayliss, Jones and Co, will remove 
a branch of their Wo!verbampton works to Pontnewydd, near 
Newport. 
Pig iron is in an advancing state. This week, on one day, 
Swansea imported over 2000 tons from Grimsby, Harrington, and 
Whitehaven. The week’s quotations indicate 9d. per ton advance 
in Scotch, 44d. in Middlesbrough, and 8d. in hematite. It was 
discussed on Change that the present improvements in business, 
and the expectation of still more in the future, were all based on 
a hopeful view of the South African question. The finished iron 
and steel prices remain much about the same. Next week iron- 
masters meet in Birmingham, and changes are expected in quota- 
tions. It is well known that the German prices are advancing. 
Engineering shops are busy in many places, particularly so, I 
hear, at Dowlais, and in the Swansea Valley at the Tawe, 
Clydach, Rees and Kirbys, and Millbrook. 
The iron ore market is very firm, and importations, chiefly 








what better lately than in the earlier part of the year, it is still 
unsatisfactory pow f insufficient when compared to what the different 
works are producing, and the fairly good export trade is the only 
means of preventing further restrictions in output, or even stop- 
pages. Taking it all through, the employment at the mills and 
foundries, this week and last, has been of a very moderate descrip- 
tion. The blast furnace works are comparatively well occupied, 
but the rolling mills in a number of instances are working on 
stock. The Rhenish steel works in Meiderich has recently obtained 
large orders for finished iron, and is even stated to have been 
compelled to give part of the contract to other firms in order 
to be able to keep the terms of delivery stipulated. The 
greater part of the orders is for abroad. In the Dortmund 
district, the large works Hoesch and Union are well occu- 
pied, also chiefly on foreign account, and the number of 
men employed at these works has again increased. In Diissel- 
dorf, on the other hand, some establishments had to reduce their 
working staff. In the engine-building department only the sho) 

engaged in executing Government orders are well and regularly 
employed, but wages had to be reduced because very low prices 
only could be obtained for these Government orders, In the 
needle trade a moderately good activity is reported; foreign 
orders, especially from China, increase, and so there will be no 





finished iron make complaints as to a scarcity of orders. 


The ironfounding and engineering trades are, as a rule, fairly 


The coal trade is not in so satisfactory a state as could be 
desired. The shipments have continued to fall off, and the current 
demand for export is considerably short of expectation. The 
aggregate clearances in the past week from the Scottish por's 
nm the whole, but in some districts there has 


to 11,000 tons on 


Coal for 
manufacturing purposes is also steady in price, with a large con- 


I aM happy in reporting the practical ending of the coal diffi- 
culty, as a result of a most important meeting of the joint com- 
The discussion on house coal for 
the colliers and some other clauses lasted from the morning almost 
up to midnight, but the results of great labour, the exercise of 
much ability and tact on both sides, may now be briefly summed 
up asensuring peace in the Welsh coaltrade forthree years. Already 


** All we want,” said a ccalowner, ‘‘is less 


| 
——— 


The number of orders received on the Silesian iron market has 


business is much more firm than formerly, forge pig bei 
ticularly well inquired for; export, rvs from. Re Bari “i 
peng of the girder trade is satisfactory, and activity at th 
eavy plate works begins to slowly improve. Rails meet with 
good request, and the wire business es continued lively. 
,| The present state of the Silesian coal market is ‘dey 
next month is expected to bring an improvement in demand 
. | generally, as prices will be reduced. Pretty much the same ; 
- | reported from the Rhenish-Westphalian coal market; only blast. 
, | furnace coke and briquettes are well inquired for. 

According to a Hamburg newspaper, a coal contract, with con 
siderable reductions in price, and reaching up to end of 1904, hy 
been effected between the Hamburgh American Line and the 
Rhenish-Westphalian coal convention. For the period aboye 
mentioned a price has been fixed that will not be affected by an 
ups and downs in trade, and the Hamburgh American Line is 
also free to purchase English coal as before. 

There has not been any change for the better on the Austro. 
Hungarian iron market since my last letter, the dulness jp ql} 
trades being more marked than before. Also in coal a very despon- 
dent feeling prevails, Lately Russian coalowners have been 
trying to find a market for Donetz coal in Austria. A fairly large 
ay of steam coal was recently sold at 18 kopeken p. ‘pud to 

em . 

On the whole there was more life stirring on the Belgian iron 
market this week, and activity increases, but a rise in prices 
cannot be stated to have taken place, nor are there any symptoms 
—— of an early improvement in quotations, The State 

ilways will shortly invite tenders for the supply of their require. 
ments in iron and steel. 

The position of the Belgian coal market was, if anything, rather 
more quiet than formerly ; engine fuel was only very weakly called 
for, and house coal is languid. z 

More favourable accounts can be given of the French iron and 
steel industry, which was decidedly less dull than before, and thera 
was a good deal of firmness shown in quotations ; a rise in pri e is 
even anticipated for some articles, and the tone all round is nuch 
more confident than it was a few weeks ago. 

In spite of the mild weather, and of the consequently reduced 
requirements in house coal, the trade in ccal and coke generally 
is active and tirm in France. German export in iron for February 
of present year amounted to 3,030,775 q., and was consequently 
lower than that of December, 1902, which, being 3,193,866 q., was 
the highest hitherto recorded ; compared to the export ia 
January, 1902, the February export was 200,000 q. higher, 
Import in iron, for February of present year, was 207,228 q., or 
16,000 q. lower than that in February last year. In crude iron, 
394,580 q. have been exported, against 346,591 q. in 1902, 
whereas only 111,137 q., against 132,087 q. in 1902, have been 
imported. Only three years ago import in crude iron was thrice 
as large as export. 


ressed ; 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm and prices unchanged, House coal for 
shipment is quiet, but inland demand fair. ‘Ihe quantity of coal 
shipped for week ending March 21st was 92,268 tons, Foreign, 
73,333 tons; coastwise, 18,935 tons. Imports for week ending 
March 24th:—Iron ore, 5400 tons; steel bars, &c., 4509 tons; 
scrap, 61 tons ; pitwood, 2173 loads. 

Coal: Best steam, 11s, 9d. to 12s.; seconds, 11s, 3d.; house coal, 
best, 15s.; dock screenings, 7s, 9d.; colliery small, 7s, to 7s, 3d, 
Pig iron: Scotch warrants, 57s.; hematite warrants, 61s. 6d., 
f.o.b, Cumberland prompt ; Middlesbrough No. 3, 51s. 8d. Iron 
ore: Rubio, 15s, to 15s, 3d.; Tafna, 15s. 6d., firm. Steel : —Rails, 
heavy sections, £5 5s, to £5 10s.; light ditto, £6 10s. to £6 12s. 6d., 
f.o.b.; Bessemer steel tin-plate bars, £4 12s, 6d.; Siemens steel 
tin-plate bars, £4 15s., all delivered in the district, cash. Tin- 
plates: Bessemer steel, coke, 12s. 6d. to 12s. 9d.; Siemens, coke 
finish, 12s, 9d. to 13s. Pitwood, 17s, 9d.,ex ship. London Exchange 
telegrams—Copper, £64 17s. 6d. to £65 5s.; Straits tin, £133 15s, 
to £134 5s. Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


Mr. W. H. Severn, A.M.I.C.E., Palace-chambers, Westminster, 
wishes us to say that he is now associated with Mr. Horace E, 
Castle, consulting engineer. 

A conTRACT has been placed with Messrs, Crompton and Co., 
Limited, for a sub-station equipment, consisting of automatic 
reversible booster, motor booster, and switchboard, for the Black- 
pool, St Anne’s, and Lytham Tramways. 

EasTON AND Co., Limited, have decided to establish an agency in 
Manchester, and to place it in charge of Mr. G. D. Seaton, who 
has until recently had his head-quarters in Birmingtam. ‘They 
have also appointed Messrs. M. B. Wild and Co., of Clarence 
Chambers, Corporation-street, Birmingham, as their representa- 
tives for the Midland Counties, 

David Joy AND SON, consulting engineers, 85, Gracechurch- 
street, request us to state that in future the business will be 
carried on under the name of David Joy and Cooper. Mr, Jasper 
E. Cooper, who left a well-known shipbuilding and enginccring 
company some time back to take up the management of this business, 
is joining as a partner, and will continue to manage the affa'‘rs of 
the new firm. 

THE Darlington Wagon and Engineering Company, Limited, 
has received an order from the Caledonian Railway Company 
for 300 freight wagons, each of a carrying capacity of 16 tons of 
coal and 12 tons of general merchandise. These wagons will have 
steel underframes with wooden bodies. They will be 16ft. 6in. 
long, 7ft. 8in. wide, and the tare weight will be 7 tons. The 
wagons will be completed at the rate of about twenty per week. 


THE Cleveland Bridge and Engineering Company, Limited, 
Darlington, which has in hand the erection of the new high-level 
bridge for the North-Eastern Railway Company over the Tyne, has 
also secured from the same company the contract for the roofing, 
girder, and other ironworks required in connection with the re- 
modelling of the Paragon Station, Hull. The roof. will be com- 
posed of wrought iron arched ribs of five spans, covering 400ft., and 
is nearly four times the area covered by the existing roof. It will 
be at a much higher elevation than the present one. 








DeaTtH oF Mr. J. Hunt.—Much regret was expressed in 
Sheffield on, Monday at the sudden death of Mr. John Hunt, 
managing director of the Hallamshire Steel and File Company, 
Sheffield. Mr. Hunt left his home for business shortly before 
nine o’clock. He then appeared in his usual health, and walked to 
the works, where he was seen to fall. He was removed to the 
company’s offices and afterwards taken home in a cab accompanied 
by a medical attendant. His condition, however, was hopeless 
from the first, as he was suffering from a paralytic stroke, from 
which he died without uttering a word. Mr. Hunt, who was close 
upon sixty-five years of age, was a native of Pontefract, but came 
in his youth to Sheffield, where he cx d his business career 
in the silver-plating trade. Aftera few years’ service he joined the 
Hallamshire Steel and File Company, of which, on its conversion 
into a limited liability company, he became managing director. 
Few men were better known in the heavy trade circles of Sheffield, 





and he was much respected by all those connected with the business 
of which he was the head, and with which he had been associated 





more dismissals of men. 


for about forty years, 


been ocr eins upon the week, and the tone of the crude iron. 
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HE PATENT JOURNAL. 


f lL trom “The Illustrated Official Journal 
Coadensel 1 of Patents.” 


Application for Letters Patent. 
When inventions have been “ communicated ” the 
mame aud address of the communicating party are 
printed in italics, 
11th March, 1903. 
gvLation Jornt, J. T. Willis, C. A. Duckhouse, 


6613, IN 
_M. Elkington, Birmingham. 
ev 08 for Exmsttinc Lerrers, J. S. Bickle, 
“plymouth. 
1805) Bx eLOStON Evsoine, R. Nielsen Stroyer, Not- 
tingham 


5316. Fing-gscape Lappgr and Derxick, J. D. Allatt, 
don. 

wit, Bes extne Pxves, J. G. Statter, London. 

5618. Ne xtie Retarnge, L, A. Hackett, Manchester. 

5619. Eve raical TaRMINaL Connxction, T. B. Birkby, 

Liversolge, Yorks. 

5620, TRAMCAR Covers, 8. Blight, Blackpool. 

g621. AbwiTTING AIR to Fine-cratas, G. A. Ure, 


Ww. 
poh Taoxtso or SmootHinG TaBcEs, J. 8. Campbell, 
Ww, 

an’ x sTiCes, W. L. Brentnall, Manchester. 

5624. Hor-ain Tope Expansion Joints, J. Langfield, 

hester. 

yas AUTOMATIO Brake Piez Covp.ina, A. V. Roe, 
Manchester. 

5626, Coox(na Raxaes, J H. Anderton, Manchester. 

§627, CoTTON-SPINNING Apparatus, J. 8S. Gaunt, Man- 
chuster. 

5698. Surrorntive Watts, A. K. Brown and J. H. 
Wilson, Hull. 

5629. Motor Veaicx, F. G. Seeley, London. 

5630. TrovseR Culp, M. H. Grunwald, Birmingham. 

5631. Faction Davick for Warp Bagams, H. Francis, 

ifax. 

en Boro-senenmxa and Dovstine Macutyg, J. B. 
Pirrie, Halifax. 

5633. Ciaak Hotpgrs, G. C. Gnapp and J. G. Veall, 
Coventry. 

5634. CONVERTING a CycLE into a Tanpem, W. J. and 
M. Brookes, West Brighton. 

5635. Rat Joints, F. Hobbis, C. Lloyd, and J. Coates, 
Widnes 

5636, WaTsR-cLoskt Saat Hinces, W. Adcock, Bir- 
mingham. 

1637. CHiLLINa Matt Liquors, W. P. Harris, Bir- 
mingham. 

5638. Typewriters, A. Myers, E. Hunt, and F. R. 
Baker, Birmingham. 

5339, Larue Carrier, R. C, Craig, Renfrew, near 
Glasgow. 

5640, Levo or Cross-ovER Weavine, W. J. Riley, Man- 
ester. 

sal. Iaonino Macutwes, J. Horsburgh, Glasgow. 

6642. S opeer or Buna for Casxs, W. McLean, 
Glasg »w. 

6643. EcecrricaL MRTERING INSTRUMENTS, Electric and 
Ordnance Accessories Company, Limited, and L. J 
Aroa, Birmingham. 

6a44—«*éFix@) «=NatLiess Horsgsnoxgs, T. Penn, 
Banbury, 

oo. vy .tsHING Livgn, R. Lister, Sutton, near 
Keigh'ey 

5546. ‘EL crrtcat Arc Lamps, J, W. Ewart, Birming- 


m 
6617. P .xtxe for Exarxgs, &c,, G. W. Beldatn, Liver- 
1 


ln, Wasuwo Porators, J. Mottram and R C. Blake- 
hurst. Manchester. 

6619, Separation of Gases, R. J. Lévy, Manchester. 

50. Givirc Liste Tarksp Finish to ViGeTaBLe 
Fapcics, A. N. se Dubois, London, 

5651. Vacisat Syrinogs, E. C Ashmead, London. 

6652. Caayr for Sgcunine Rats to Suxepars, R. E. 
Bright, London. 

5653, Ustons and Drop Vatvas, W. Bettis, London. 

(634. Permanent Way of Tramways, W. Whittaker, 
Burnley. 

555, Ho ks for Weartne Appargt, S. P. Price, Bir- 
mingham. 

$656, CuLLaPs’BLE VERMIN Trap, J. Webb, London. 

657. Transmission Gears fur Muror Cycigs, L. J. 
Martio, Le udon 

5658, Toy or Game, J. E. C, Maryon, London. 

6659. P.crorntaL Serviatre Banvs, E. Nister, London. 

5660 Cor. for Inpucine Execrric Currents, C. C. 
Fontaine. London. 

5661. Cure of Putwonary Paraists, G. J. C. Marie, 


on. 

5632, Pocket Pew and Pencit Ho.prr, A. L. G. Gosset, 
Tonbridge, Kent, 

5663, CoLouR Paintinc, H. R. Macbeth-Raeburn, 
London. 

564. CONTROLLING SUSPENDED Saips’ Berrus, W. 
Whiteh use, London, 

5665. Protectine Covers for Psgumatic Tires, E. 
Fessoirat, London, 

5606. INTERNAI. ComBusTION Exatng, C. L. Straub, 
London. 

5667. Mounps for Castina Rinos, W. H. Ford, 
London. 

5668. Lockine Nuts on Botts, J. Reah and W. Tinkler, 
London. 

5669, Quick-riRIne Guns, A. T. Dawson and L Silver- 
man, London, 

5670. Tay Squarsgs, J. Arnold, London. 

5671. Packina Cases for Boxes, J. S. R Crawford, 
Liverpool. 

= ne for Ratway Carniaces, N. Dymcoff, 

0) 


5673, Rim Brakes for Ventoux Wares, The Cam Rim 
Brake Company, Limited, and A. W. de Val, 
London, 

5674, Gas Borner, W. A. S. Benson and Co., Limited, 
and F, A. Andrews, London. 

5675, Baas, R. Krohn, London. 

5676, MANUFACTURING COMBUSTIBLE Gas, J. Bowing, 
London. 

5677. Yael for Recoverina Goip, J. Thame, 


mdon. 
5678, AppLiances for Potisning Hats, D. A. E. Petty, 
on, 
5679, AuToMaTic Gon, A.T. Dawson and L. Silverman, 
London, 


5680. CoLLaPsIBLe Boxgs, J. Debeljak and J. Lojk, 
saninten. 
. WarER-TIGHT STopp y . 
Hg ING Devicr, F. Suhrborg, 
5682, Steam Gawerators, L. Grenthe, London. 
5683. Mera ALLoy, T. Prescott and E. Green and 
‘Son, Limited, London. 
084. Macuing for Mawuracrurtna Lace, V. F. 
Feeny.—(The Aktiengesellschaft J. P. Bemberg, Ger- 
inany. 
Sees, Bowes Sertincs, E. R. Eddins, Kingston-on- 
nes, 
5686. MacHINEs for PLANTING Potators, L. Bazin 
London. , 
5687. Linsegp Om, E. Pfestroff and J. £. Gillon 
London, : 
» Castixa Sree. Incots, A, B. Chantraine 
London, ; 
5689. Propuction of Azo CoLouRIXG Martrer, J. Y 
Johnson.—(The Badische Anilin and Soda Fabrik, 
seo nany-) P 
000. MEANS for KNoTTINa . J. Nord- 
nan le. TureEap Enps, M. J. Nord 
ousi, Kans, W. P. Thompson.—(The Bayerische Cellu- 
oa vorm. A, Wacker Actiengesellschast, 


‘ov2. Painrmea Macutyes, A, Adkins and E. Akester, 
5693. Appa 

le aie for Patina Merats, J. Schiele, 
5094, AtLoys, J, F, Duke, London, 





5695. Briqvetrzes, E. Schmidt and O. Neugebauer, 
London, 

5696 Orgratine Sienats, A. J, Humphrey and G, Pope, 
London, 

5697. Execrric Switon, T. W. Peckham, J. J. Glass, 
and J. Coleman, London. 

5698. Evecraic Lamp, A. L. Lind and C. H. Carlsson, 
London. 

5699. Ink-weLLs, N. Dukas.—(The Fortschritt Company, 
Germany.) 

12th March, 1903, 

5700. “Sritcu Prorecror,” W. E. Wren, North- 
ampton. 

5701. IRon-HOLDER, A. C. Montague, Derby. 

5702, Casement WiInpow QpkyERsS, K, Leggott, 
Keighley. 

5703. GENgRATORS for PaopucTIoN of ACETYLENE Gas, 
J. MoConechy, Glasgow. 

5704. Fireproor Lixixoe for BurLprses, J. McManus, 
London. 

5705. Cap for Sportinc Wear, H. Nicoll, London. 

5706. Motork Veuntoiys, H, Heatly and W. Hunt, 
Bothwell, N.B. 

5707. Sprocket Waeets for Caatxs, H. Heatly and 
W. Hunt, Bothwell, N B. 

bs 7 aaa of Boots and Sroxs, A. S. Brown, 

eith. 

5703. Keocciva ViBRaTION on Horsgs Carriacgs, A. 
H. Riseley, Brist »1l. 

5710. ComptnED Matcu-pox, 8. Buckle, jun., South- 
ampton. 

5711. Waext for Moror Vans, C. Armitage, London. 

5712. Power Brake, H. J. Rudgard, Yor 

5718, Fexpino Botriegs, R. M, Hall, South Shields. 

5714 Leaves fur Booxs, C. H. Wheaton, Kingston-on- 
Thames. 

5715. Fire-gscapgs, C. Grayson, Liverpool. 

— ee Pot Strayer, J. C. Daniel, Stoke-on- 

‘ent, 

5717. SHeaves and Roiiers, A. K. Brown and J. H. 
Wilson, Hull. 

5718. Scormna Brock for Games, W. F. Moore, 
Preston. 

5719. Seats, T. C. Read, Birmingham. 

5720. RecuLatine L'quip Fugu, The Wolseley Tool 
and Motor Car Company, Limited, and H. Austin, 
Wolverhampton. 

5721. Apparatus for Heatino Water, A. Humphreys, 
Keightey. 

5722. SuuTrLe-Boxes, C. and W. Smith and J. Hod- 
kinson, Mancheste~. 

5723. Vatves, J. O. O’Brien.—{P. Grasset, France.) 

57 4. Winpow CasgeMent Strays, H. H. Green, Wolver- 
hamptwn. 

5725. OVERHEAD Equipment of Tramways, J. T. Pear- 
son, Burnley. 

5726. Loom Pickers, W. Howarth and H. Smith, 
Manchester. 

5727. Cycus Hanpie Bars, J. Love, Glasgow. 

5728. Srgam Borers, J. Cheeseborough, Stockton-on- 
Tees. 

5729 Fatction CLutcugs and Gears, H. 8. Hele-Shaw, 
Liverpool, 

5730. CLuicues, Brakes, &c, H. S. Hele-Shaw, 
Liverpool. 

5731. Wre:t Pix for Pianorportes, T. Doddrell, 
Slough. 

5732. VeHtccR Boprgs and Tacck:, W. P. W. Weatherilil, 
Manchester, 

5733. Sar FasteyerR for Wixpow3, A. Anderson, 
Glasgow. 

5734 HscKL'NG Macutyes, J. Barbour. Balifax. 

5735. Pitw Fspric MANUFACTURE, A. Foster, 
Halifax. 

5736. Rusoga, A N. McKillop, Glasgow. 

me — B. Bpts, R. Beaumontand H. Priestman, 
_ceds 

£7£8. Motcpine Ixcots of Mrtat, F. G. Storey, 
London. 

5789. Psevmatic TootH Bru:n, F. Fritz, Dresden, 
Germany. 

5740. Stove Guarp, F. W. Webb, London. 

5741. ConstrucTinG Mopgis of Srructorges E. Gare, 


London. 
5742. Apparatus for IxpicaTING Leaks, R. Bott, 
mdon. 
57438. Ecscraic Bevt Poss, J. N. Eustace and W. Smith, 
Liverpoul. 


5744. Evecrric MgasvRING I sstTRUMENTS, W. C. Fisher, 
Lordon. 

5745. ConTROLLiInc CHEMICAL Processes, C. Cyon, 
Londo”. 

5746 SincLe- TRIGGER MxrcHavyism, J. Ross, Kew 
Gardens, Surrey. 

5747. Firg-Escapgs, R. Henne, London. 

5748. Parcet CaRRIER, J. Maschkowitz London. 

5749. TURNING OvER PaGg#s of Music, T. H. Farley, 
London. 

5750. Srgam Generators or Borters, T. B. Edwards, 
London. 

5751. RecuLaTinc Water Svuppiy, T, E. Barralet, 
London. 

5752 Cappuretrer, A. J. Clay, london. 

5753. Fing-procr ELavator Casinos, J. J. Plucker, 
London. 

5754. Enve.opss, J. Iron, I ondon. 

5755. Rack or Apu for Postacg Stamps, B. Landon, 
London. 

5756. Winp Diviper for Motor Cars, W. Horne, Cliffe, 
near Rochester. 

5757. JoINTING EARTHENWARE Pipgs, T. O. Barrett, 
London. 

5758. BILLiaRD Tascgs, H. J. G. Pessers and H. Klein, 

London. 

5759. BitttarD Tspues, H. J. G. Pessers and H. Klein, 
London. 

5760. BrtuiaRD TaBLe Cusnions, H. J. G. Pessers and 
H. Klein, London. 

5761. Cootina Apparatus. H. du Cros.—(The Société 
Anonyme des Anciens Btablissements Panhard and 
Levassor, France.) 

5762. LuseicaTinc Motors, H. du Cros.—(7he Société 
Anonyme des Anciens BEtablissements Panhard and 
Levassor, France.) 

5763. Boor and Saoz Constructioy, G. H. Chapman, 
Birmingham. 

5764. Waexe.s, G. 8. Ogilvie, London. 

5705. APPAR TUS for WEIGHING CoaLs, H. Shoosmith, 
London. 

5766. Ccutcn, F. F. Beal, London. 

5767. Vatve, T. Bergmann, London. 

5768. Printinc Macuines, H. Koch, London. 

5769. Water Gavucss, C. Wehner, C. Maltner, and F. 
Bansen, London. 

5770. ConceNTRATING L’ Quins, A. J. J. Waché and E. F. 
G E. Lecoge, London. 

5771. Horsxsnors, W. T. Whiteman.—(W. Tarrant, 
Natal ) 

5772. PHARMACEUT;caL Compounps, H. E. Newton.— 
(The Farbenfubriken vormals Friedrich Bayer and Co , 
Germany.) 

57738. TagaTiInac TextTite Faprics, F. L. Bartelt, 
London. 

5774. TURBINE WueE# Ls, C. F. de Kierzkowski-Steuart, 


London. 

5775. Fixing OaNAMENTAL CuarLinoes, R. A. Sayer, 
London. 

5776. CLOTHING MaTERIAL, R, Wendt and G. Starke, 

mdon. 

5777. Drain Stoprers, J. Jor es, London, 

5778. Matcu Boxes, F. W. Hobson and T. M. Claughton, 
Leeds. 

5779. Tapz Mmasures, I. Obermeier and E. Krauss, 
London. 

5780. Spgakina Tuspss and Firttncs, E. W. Sprott, 
London. 

5781. Gas Manvuractorg, W. R. Jones. London. 

5782. GrinpING or CrusHING ApPaARatTUs, T. Breakell, 
London. 

a = Bats, H. 8. Cole and J. §. Chenhalls, 


mdon. 
784, Wave TeLEGRapHY, 0. J. Lodge and A. Muirhead, 
London, : 





5785. Dost Ex-LupInc ARRANGEMENT, J. M. Davidson, 
London. 
5786. Game, J. Marsland, jun., London. 


‘5787. SappLe Baaxke, J. A. Robinson and A. H. Jacks, 


London. 

5788. Horsesuogs, W. Tarrant, London. 

5789. Treatise Woop Ow, A. H. Dewar and The 
Linoleum Manufacturing’ Company, Limited, 
London. 

5790. Gons, Sir W. G. Armstrong, Whitworth and Co., 
Limited, and A, G. Hadcock, London. 

5701. ExeLosives, C. E. Bichel, London. 

5792. Disez> Dyasttrrs, H. H. Lake.—(K. Ochler, 
Germany.) 

5798. Incaypescent Gas Buryers, E. 8. Pike, 
London. 

5794. Rotary Morors, H. J. E. Hennebutte, London. 

5795. Exvecopvsgs, G. Scherer, London. 

5796. Davice for Storpisc Macuings, R. Beyreiss, 
London. 

5797. Motor Veutcte. Lorg Acre Motor Car Com- 
ny, Limited, C. M. Browne, and A. M. Arter, 
ndon. 

5798. Gas Proprcisc Apparatus, W. P. Thompson. 
—(Schweizerisehe Lokomotivund Maschinenfabrik, 
Switzerland ) 

5799. Lockxtune Daviogs, A. F. O. von Augezi, London. 

5800 IsxcinpEscent Gas Lamps, L. Lorenz, Liverpool. 

5801. Heaps for Trrpop Stanps, W. Engel, Liverpool. 

5802. Gaiters, T. W. Hill, London. 

5803. Steps for Srarrs, L. Schlentheira, London. 

5804. Incor Castine Apparatus, A. B. Chantraine, 
London 

5805. CaARBURETTING with NspaTHALeng, G. P. J. Lion, 
London. 

5806. Drepoine Apparatvs, G. H. Huzhes, London. 


18th March, 1908. 


5807. Woop Box, R. Platt, Barrow-in-Furness. 

5808. Saoz Fitter, G. W. Tombs and A. W. Daisley, 
London. 

5809. Time Ixptcators, T. H. Millard, Bristol. 

5810. Automatic Sat for Tramcars, W. Thomson, 
Whitley Bay, Northumberland. 

5811. Inpuction Coizs, L. B. Miller, London. 

5812. Seark IsTensiFigrs for Escivges, H. R. Watson, 
Salisbury. 

5818. Stzam Generators, J. Gresty, Levenshulme, 
Lancs. 

5814 Apparatus for Packtse Eaos, H. D. Cripps, 
Liverpool. 

5815. Constructinc Watts for Burtprses, H. H. 
Hodkin, Sheffield. 

5816. CLEANING and Disinrectine Cornacg, M. A. E. 
Sanderson, Sheffield. 

5817. Sream SopgRHeaTers, C. and A. Musker, 
Liverpool. 

= Caimyeys for Or Lames, 8. T. H. Parkes, 

gham. 

5819. Exvetope Fastentnc Macuryg, P. F. Corkhill, 
Liverpool. 

5820. CarpBoaRD Boxss, A. Stevensoa and H. Steven- 
son and Sons, Limited, Manchester. 

5821. Cigar Banp, A. J. West, W. Nops, and H. E. 
Howard, Birmingham, 

5822. Powrtion:nc Her. Lrrra, A. Pates and The 
British United Shoe Machine~y Company, Limited, 
Leicester. 

S 8S currnc Tires on Wueet Rios, J. Muskett, 

anchester. 

5824. Trottsy WHeets, M Mattvk and A. Whittaker, 
Manchester. 

5825. Pens, G. L. Scott. Manchester. 

5826. Apparatus for WaicH.nc Yarws, A. Lehner, 
Manchester. 

5827. Rupser Covertnes for Hanpuss, C. A. Beldam, 
Liverp>ol. 

5828. Atr-cOMPRES30R S.c-10w VaLvas, W. B. McLean, 
Manchester. 

5829. Sce@aR-cane MILLs, J. McNeil, Glasgow. 

£830. Macuine for Fiturnc Sacks, A. Thomson, 
Glasgow. 

5831. Sprino Matrresses, J. T. Petford, Manchester. 

5882. Canptx Hcip ers, W. R. Manders and R. Cooper, 
Liverpool. 

ba Warterixe Cans, W. C. G. Ludford, Birming- 

am. 

5834. Stocktne Scseexptrs, T. Morton, Birmingham. 

5835. Counter Pock <t>, M. Gowans, Dundee. 

5886. CaLCULaTING M4cuHINES, 8S. Tate, London. 

5837. Pepats, J. M. Young, Glasgow. 

5888. Gas Brackets and Fntises, W. L. Miller 
Glasgow. 

5839. Macuinrry Guarp, W. B. White and Sons, 
Limited, and R. White, Burwley. 

5840. Tooth Grarina Devices, W. Heap. Manchester. 

5841 Cooxine Rarat, T. Bamforth and P. Allan, 
Gl.sgow. 

5842. Pirantixe Potators, W. Know!son, Easingwo!ld, 
Yorks. 

5843. Macutxg for Buocktnc Leocoines, F. James, 
Ipswich. 

4844. CycLe Fxke-warert, W. T. Mold, jun., and G. P. 
Rathbone, Banbury, Oxon. 

5845. Sroracg Battery Evectropss, H. F. Joel, sen , 
London. 

5846. F.usHine Apparatus, T.G Rhodes and R. Gaunt, 
London. 

5847. Texterine Macuing, A. Sykesand J. W. Renton, 
London. 

5848, Tings, O. 8S. Tudor and O. W. Moore.—( Moore 
and Tudor, Argentina.) 

5849. Rotary Ewsortnes, R. F. Mackenzie and C. E. 
Castellan, London. 

5850. Sack Fastener, H. A King, London. 

5851. RevoLvine SauTTER Grip or Guagp, A. Bartlet, 
London. 

5852. Cottar or Sarrt Botrons, A. A. Rupprecht, 
London. 

bag SMOKE-CONSUMING ARRANGEMENT, G. W. Durling, 








mdon. 
5854. Braxts for Rartway Trucks, J. H. W. Bourne, 
Lond 


mdon. 

5855 Horsts, J. G. Childs, London. 

5856 CENTRIFOGAL SEPARATING Macuing, E. V. Hudson, 
Dursley, Glos. 

5857. Device for Caarcine Bortties, R. G. Nash, 
London. 

5858. Automatic Guns, J. Weed and J. Lewis, Kings- 
ton-on-Thames. 

5859. CroTHes-LtIvg Hoitrers, A. K. Resenbeck, 
King;ton-on-Thames. 

5860. SotpgR1Ne Toots, C. J. Thorngren, Kingston-on- 

ames. 

5861. ManuractuzE of Virrgovs Propvucts, C. Dreher, 
London. 

5862. Conputts, A. W. Cooksey London. 

5863. Rim Brakes, W. and W. Bown, Birmingham. 

5864. Cycie Pspats, H. 8. Yoxall and C. W. Thorney- 
croft, Birmingham. 

5865. Erectric Braxgs, W. K. L. Dickson. London. 

5866. ReGENERATIVE Gas FurRnaczs, F. Siemens, 
London. 

5867. HypRosuLpHiTe Compousps, 0, Imray —(Farb- 
werke vormals Meister, Lucius, and Bruning, 
Germany ) 

5868. VENTILATING CoOKING EsTsBulsHMENts, D. Cover- 
dale, London. 

5869. Drawtne Boarps, 8. Robertson, London. 

5870. Device for CLEANING ComsB3, M. O’Donnobain, 


ndon. 
5871. Preventina Winpows Sxakino, T. C. Butler, 


ndaon, 
5872. Comn-FREED DgLIvERY Apparatus, N. Klein, 
London. 
5873. Exrectric Arc Lamps, T. Hamilton-Adams, 
London. 
5874. Srmam Bortrs, R. Aitken, London. 
5875. Sprine Waseets for Venicirs, J. Jackson, 
London. 
5876. Manuracture of AspHaLt Sxass, J. Smart, 


London. 
5877. Raitway Sienazs, 0. F. H. Bayly, London, 





5878. Patventine Deraitment of Wacons, W. Lambert 
ondon, 
5879. Partour Gamg, R. Reed, London 
5880. Topacco Prpgs, T. Talbot, London. 
5881. Ferrous for Bomeea Toss, F. W. Hewit', 
London. 
5882. Cvote Tires, J. Hickling, London. 
5883. Corn Dritis, H. Reeves, London. 
5884. Device for GengratTinc Sream, H. E. Foster, 
ndon, 
5885. Necxtigs, C. Tighe and F. Fogden, London. 
5886, Non-Rincinc Ksxe Cap, A. Lewin, London. 
5887. DgcoraTion of EartHenwarr, E. A. Deiss, 
London, 
5888. Automatic Cut-our Swircuss, C. R. Heap, 
London, 
5889. PouLtry Pens, Spillers aud Bakers, Limited, and 
R. J. Smith, London. 
5890. Stoppgxine Devices, A. J. Boult.—(/. Roger, 
France ) 
5891. E.ecrric Barrerigs, J. P: rtalier, London. 
5892. Evecrric Insutatinc Materist, P. Staedtefel J, 
London. 
5893. Evectric Searktno Pruce, W. P. Thompson.— 
(August Vogel Rudolf Egg, Switzerland ) 
5894 Beasxes, W. P. Thompson.—(La Société Anonyme 
des Moteurs et Automobiles Dechamps, Belgium.) 
5895. Crane ApparRatos, W. Taylor and W.S. Hubbard, 
London, 
5896. Hanp Coverinos, H. and E. J. Cookson, 
London. 
5897. Pianos, R. B. Robertson, Liverpool. 
5898. Masuracturg of Beitine, P. C, D. Castle, Liver- 


pool. 

5899. AvcTtomatic Switcutne of Trains, J. Augros, 
Liverpool. 

5900. ADJUsTsBLE Haxpite Bars, V. L. Nourre, 
London. 

5901. TozoPpHyLuing, G. W. Johnson.—(C. F. Boehringer, 
and Soehne, Germany.) 

5902. TagaTING lRonstone, J. Y. Johnson.—(The Chem- 
ische Fabrik Griesheim-Elektron, Germany.) 

5903. ManuracturE of Iron, 8S. Cowper-Coles and Co , 
Limited, and 8. Cowper-Coles, London. 
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5904. Sargtry Lamps, A. Rice and H. E. rown, 
ondon. 
5905. Szecurtne T ps cn BILiiaRD Cugs, A. Bennett, 
Glasgow. 
5903. Corron Regts, P. R. J. Willis.-(W. S Marsh, 
United States ) 


Hull. 

5908. GotosHes, L 8. Stroyan, Derby, 

5909. Hoss Courtine, J. Ramsden, Halifax. 

6910. Gas Poririgrs, R. Dempsterand Sons, Limited, 
and J. W. Broadhead, Halifax. 

5911. SMOKE-ACTUATED Firg-aLaRM, A. W. Turrer, 
Birmingham. 

5912. SuoKeg-conTRo.Liine Device, W., J. A, and J. 
Gaunt, Gargrave, near Leeds. 

5918. Rops GuaRkD for Tramcars, E. 8S. Carslake, 
Southamptcn. 

5914. Meraop of Heat Rapration, M. K. D. Roberts, 
Nottingham. 

5915. Lapik>’ Hat Pins, M. E. Marsden, Keighley. 

5916. Repucine VaLvags, J. M. Hewittand A. G. Brown, 
Manchester. 

5917. ComposiTe Pavino, A. Faulks, Loughborough. 

5918. Switcu for Caarcine SroraGe BaTixkariss, W. «, 
Heys.—(The Hutchinson Acouatie Company, United 
States ) 

5919, TooL-Ho1pzRs for PLanixG Macuaygs, C. Bowcrs, 
Manchester. 

5920. Jacks for VaHtciE3, T. Slack and T. Whitakcr, 
Stockport. 

5921. MustcaL InstRUMaNTs, A. Bo-th, London. 

5922. BacK-PapaLLING Baake, C. T. B. Sangster, 
Birmingham. 

5923. Macuing for Grinpine Sprixcs, E. W. Bache, 
Birmingham. 

5924. Pwgumatic or Percussive Hammers, J. Dunlop, 
Blackburn. 

5925. ‘**Stays” for Waavoxe Looxs, T. Pickles, Man- 
chester. 

5926. Apparatos fur Drayine Sanp, W. R. Bullivant, 
Manchester. 

6927. Pitvow Sutps, J. A. Thompson, Glas sow. 

5928. ATracuinc Door Kyoss tv SpinDiEs, E. Taylor, 
Bootle. 

592). Macuingry for Spiicinc LeatueEr, 8. Haley, 
Halifax 

5930. Corrine Pipgs, I. H. Wilkinson, Hart:horn, 
near Burton-on-Trent. 

5931. C -ver Dack for Srgam Teawer, H. Spence, 
Aberdeen. 

5932. KrusHgs for APPLYINS Lotions, G. J. Thomas, 
Bristol. 


5933. Ive-Frag:z:ne Tank, J. Guthrie.—(@. Duburn, 
India.) 

5934. Couptinc Rartway Carriaces, C. Nuyken, 
Paris. 

5935. Wire Martrress, D. D. Forbes and D. R. Menzies, 
Glasgow. 


5936. Looms fur Wkavisc Porposgs, A. Sowden, 
Halifax. 


London. 

5938. Conpuctors for Etectric Taam3, D. Kempt, 
Glasgow. 

5939. Marine Fine-turg Steam Borvers, G. Inglis, 
Glasguw. 

5910. ArJUSTING SprRaL Sprinos, W. Mottershall, Man- 
chester. 

5941. Supporting Device for Cars, W. Mottershall, 
Manchester. 

5942. CuiseLs, C. W. Kear, Prestbury, near Chelten- 


ham, 

5923, Fotpine Lratuer, A. G. Brookes.—(C. BE. Riley, 
United States ) 

5944. Hotpers for Ecxcrric Lamps, C. E. Zimdars, 


on. 

5945. CoLtectinc Prayine Batis, E. Bexedetti, 
London. 

5946. PaorocrapHic Pirate Houpsr, G. W. Arkland, 
London. 

5947. Divipine Quantitigs of Szxps, E. W. Horsnaill, 
London. 

5948. Corset Busks ani Sprines, L. B. F. Alibert, 
London. 

5949. Pipe Wrescu, J. E. Morris and T. Bruntnell, 
London. 

5950. Mosic Recorps and Diacrams, R. A. Gally, 
London. 

5951. Mvupeoarps, P. SteZman and J. Mitchell, 
Horsham, 

5952. Paorocrapuic Fitms and Dava.opgrs, C. Dreher, 


mdon. 
5953. MakiIne VaRNISHES and Lacquers, C. Dreher, 
mdon. 
5954. Reparrinc Watch Mecuanisms, A. Schoop, 


mdon. 

5955. IncaNDESCENT Gas B-RNeERS, L, Denayrouze, 
London. : 

5956. CoIN-FREED Meters, H and C. Gamwell, Liver- 


pool. 

5957. Tagatina TrextTite Scsstances, E. Knowles, 

mdon. 

5958. Tuck Foipers for Sawixc Macuings, A. 
Laubscher, London. 

5959. Steam Tursines, P. Kugel ard V. Gelpke, 
Londen. 

5960. MerHop for Trainine, R. F. Henning, Lond n. 


5961. Bars for Horsk Stats, J. G. Wemner, 
London. 
5962. Devices for SrretcHinc Paper, R. Gauguet, 


London. 

5968. ConsumING Propucts of ComBusTion, C. J. Roux, 
London. 

5964. Beatie Traps, G. F. Blliott, London. 

5965. Sockets for Screws of SLEEPERS, P, Baumert, 
London. 























330 





THE ENGINEER 





Marcu 27, 1903 ~~ 





—_—_., 





5966. Automatic Brakg, J. Fischer and H. Schneider, 
London. 

5967. SpaRKING Pives, H. Plumbridge, London. 

5968. A Sitent Lever Ratcuet Brace, R. Gill, 
London. 

5969. Evrcrric Sienatiine Device, J. E. Spagnoletti 
and The Electric Railway Signalling Syndicate, 
Limited, London. 

5970. Macaing for Manuracturinc Paper Bacs, T. 
A. Hearson.—(@e!rider Tellschow G. im. b. IL, Ger- 
many.) 

5971. LysTRUMENT for SicnTine OrpDNaNcE, W. Youlten, 


mdon. 

5972. Maxine CoLourRED Impressions, F. P. Sielaff, 
London. 

5973. TatepHongs, J. Berlinger and I. B. Birnbaum, 
Londo 


2. 
5974. Apparatus for Sortinc Corns, N. von Pypinn, 
ndon. 
5975. DistrisuTING Corns, N. von Pypinn, London. 
5976. Fasrics, W. P. Thompson.—(Z. &. Warren and J. 
H. Holden, United States ) 
5977. INcANDESCENT Gas Burngrs, H. Ahrendt, Liver- 


pool. 
5978. Maxine Prpas of Cement, F. Hennebique, Liver- 


59°. Drawing ofr Liquips, T. H. and W. E. Jolly, 
Liverpool. 

5980. Appiiance for WasHInG Fioors, T. Ropson, 
Liverpool. 

5981. Motors, A. J. Rowledge and M. S. Napier, 


mdon. 
5982. Brarpine or Piarrine Macuines, E. L. Thorp, 
London. 
5983. Mrxtse Caemicats with Warer, J. Wilson, 


ndon. 

5984. Lame Houpgrs, T. Gajowski, F. Wielitzek, and 
J. Zymelka, London. 

£985. Currixe Macuings for Biscuits, G. 
London. 

5983. Heameticatty Ciosine Bortigs, C. Joviznot, 
London. 

5987. Intut VaLve:, E. F. Bradley and H. Edmunds, 
London. 

5988. CLurcues, E. F. Brailey and H. Edmunds, 
London. 

.* ee Device, E. F. Braileyand H. Edmunds, 
Londen. 


S. Baker, 
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5990. Heaters for BriqguaTTre Maxine, R. Middleton, 


Leads. 

5991. AC&TYLENE Gas Pxant, F. B. Smith, Aberavon. 

5992. MeTraLiic Canistsr, A. Lovell, Kingswood, near 
Bristol. 

5993. CLUTCH-DRIVEN Emery Wueet, C. A. Lines, 
Birmingham. 

5994. Boiters, A. W. Death, Leicester. 

5935. Woop Screws, R. Stanley, Manchester. 

5996. BotTL1nc of AERATED Liquips, J. P. Jackson, 
Liverpool. 

5997. EcevaTinc Crops into Veaicies, T. Stewart, 
Gla: 








sgow. 

CLEANSING Fipre3 or Fasrics, A. Ashworth, 
Bury. 

5999. a Macurnss, H. Pooley, jun., Liverpool. 

6060. Coup.tses, A. Barron, Leicester. 

6001. Hens’ Nests, M. Bennett and J. Robinson, 
Manchester. 

6002. Apparatus for CLEANSING Streets, R. Wadsworth, 
Halifax. 

6003. Paxnpant for Garters, Ozhs and Bonn, Hanau, 
Germany. 

6004. Vatvgzs, W. Beardmore and Co., Limited, and C. 
G. Atha, Glasgow. 

6005. SHOE - MANUYACTURE APPARATUS, 
Manchester. 

6006. Brakg, W. Lewis, Griffithstown, near Newport, 
Mon. 

6007. RecuLatixe Lryuip Fiow, P. W. Harrison and 
T. Webb, St. Helens 

6008. Pygumatic CoLuision Berrers, J. T. Pearson, 
Burnley. 

6009. Monzy Boxes of Gas Meters, J. Whitehead, 
Birmingham. 

6010. InpIa-RUBBER Corks or Stoppers, J. C. W. Rofe, 
London. 

6011. Pen-wiprr, F. H. 8. Lewis, London. 

6012. Smoke Corg, W. Johnson and E. Hindmarsh, 
Newcastle-on-Tyne. 

6013. Tastes, C. Darrah, jun., and W. J. Dunn, 
Manchester. 

6014. Beit Fasteyers, I. Jackson, Manchester. 

6015. Carpinc Evornsgs, T. R. Marsden and Platt Bros. 
and Co., Limited, Manchester. 

6016. Foss Boarp?, J. Moores and D. Ashton, 
Manchester. 

6017. Mzrsrs, T. Thorp, Manchester. 

6018. GarpEN Toot Hanp.g, W. V. Magee, Kingston- 
on-Thames. 

6019. CoLLaks, D. W. Keillor, Glasgow. 

6020. Braxkas, R. Tait, Glasgow. 

6021. SotpERING Marats, E. Mollard, London. 

6022. SMOKE-EXTRACTING AppaRaTus, W. Mottershall, 
Manchester. 

6023. Two-WwHEEL Moror VeHicie, H. Romanoff, 
London. 

6024. Macuines for Castinc Typ, W. A. Seeds, 
Dublin. 

6025. ConTROLLING Fivuips, J. O. Fowler, jun., New 


F. Feeney, 


ork. 

6026. Rais:nc and Lowge1xe Winrow2,W. A. Hildyard, 
London. 

6027. Mgans for Conveyine Pacxacss, E. Fidell, New 
York, 


6028. Dravcut Exctupgrs, W. C. Zimmermann, 
Magdeburg, Germany. 

6029. Sraiz Tresps, G. Wiggins and T. Crapper, 
London. 

6930. GeLaTinE Fitm fcr Paotccrapay, 8. G. Fry, 
Liverpool. 

6031. Coatinc Merats, F. Milton, Sydney, New South 


Wales. 

6032. PancIL-SHARPENIXG Macu:nges, J. Marsh, 
London. 

6033. AuromaTic O.t1seG Daviczs, G. W. Thurston, 
London. 

6034. Carp Game, T. R. Edwards, London. 

6035. STEAM-GENERATING ApPaRaTus, M. H. 
London. 

6036. Rotgr, E Ure, London. 

6087. S7aBLk-BalT ScstENDER, H. Malet, Sandgate, 
Kent. 

6038. Rotary Steam Enornus, E. V. King, London. 

6939. New Ortoman Bep Covucn, A. A. Knight, 
London. 

6040. Dransacs Pots for PLants, J. W. Rees and J. B. 
Dore, London. 

6041. TurBINES OPERATED by SrgamM, L. Corinaldesi, 
London. 

6012. Gotr Batts, R. Raffcty, London. 

6013. Apparatus for PLacixc Foo Dstoyators on 
Rattway Liygs, J. Gallon, London. 

6044. om! ostine CycLEWHEELS,T. Evansand F. Dawson, 

mdon. 

6045. WarpropsEs, Drawers, &., M. G. Mindelsohn, 
Birmingham. 

(016. Apparatus for Brgaxinc Dows Coat, H. Bridge, 
London. 

6047. AnrmaL Saears, B. Hind, Sheffield. 

6048. INCANDESCENT Gas Lamps, F, 


Scott, 


T. Cotton, 


London. 

6049. Drawinec ScaLes and Protracrors, D. A. Low, 
London. 

6050. Makino of ARTIFICIAL Fox, W. B. Hartridge, 
London. 


6051. Map or Diagram Hoxrper, A. E. Rogers, 
London. 

6052. Tapte Sart Botties or VessEts, J. Brockie, 
ondon. 


6053. Ecectric Beit Puss, A. Bearman, London. 
6054. we VeGET+ BLEs from Birps, H. T. Weeks, 
mdon, 








6055. CaLipers for MgasuRING Reunp Onuects, A. Ihlo, 
London. 

6056. Controt of Gas Jers, 8. Meunier and J. Anderson, 
London. 

6057. Stgam Traps, J. E. L. Ogden, London. 

6058, Freeper for Painting Macuings, D, T. Powell, 
London. 

6059. Governors for Compustion Enarng, A. G. New, 


London. 
6060. Ecectroprs for Ecectric Arc Lamps, A. Blondel, 


on. 

606). ano for ELecrric Arc Lamps, A. Blondel, 

ndon. 

6062. Motor VgLocirepss, W. J. Lloyd and W. Priest, 
London. 

6063. Dask Cramps, A. R Fergusson, London. 

6064. Box-winctInG Macaings, C. A. Allison.—(The 
Williams Wire Hinging Machine Company, United 
States.) 

6065. JBWELLERY Fasteners, J. Pejchar, London. 

6066. Roap Vruicuss, J. Hudson, London. 

6067. Screw Nuts, E. Perrett, London. 

6068. MoRDANT-DygING Azo-pygstuFFs, C. D. Abel.— 
(Actien-Gesellschaft fir Anilin Fabrikation, Germany.) 

6069. ARMATURES for ALTERNATING-CURRENT MACHINES, 
M. Deri, London. 

6070. Lock Nort, R. R. Gibson, London. 

6071. Gas Excine Oprratine Apparatvs, J. Eoright, 
London. 

6072. Tracks for Caangs, R. Wilke, Liverpool. 

6073. ManuracturE of CuHocoLats, W. Wiese, Liver- 


pool. 

6074. Pygumatic Tires, J. M. McLulich, London. 

6075. Srgam Torsuxgs, H. D. Evans. London. 

6076. Floors and Cg1L1Nes, P. T. Shields, Kingston- 
on-Thames, 

6077. DELIVERING QuanTITIE3 of Lrquips, A. Kelly, 
London. 

6078. SuLpHURISED CoLourtNne Matrer, G. B. Ellis.— 
(Societé Chimique des Usines du Rhine anciennement 
Gilliard, P. Monnet, et Cartier, France.) 

€079. Rartway Steam Locomorivges, F. 
Brighton. 

6080. Fittine Apparatus for Cans, &c., E. Newbury, 
London. 

6081. Timine of Tiwg-rcsE Prevectites, E. Rubin, 
London. 

6082. Apparatus for SuspEnDING Ccorugs, L. J. L. Carr, 
London. 

6083. Apparatus for HEATING FEED-warsr, T. A. Reed, 
London. 

6084. Cagck Vatve for CarTripags of CoMPRESSED 
Fvvurp, C. Caille, London. 

6085. Locomotive CoaLinac AppaRaTts, A. Mortco, 
London. 

6086. Maxine Luvocecm Carpsts, F. K. M. af Ekstrim, 


Prince, 


on. 

6087. LigusFyine Gaskovs Fivuips, H. Knudsen, 

ndon. 

6088. Sg_r-winpINe CLocks, K. G. Oehmigen, London, 

6039. PooL-BaLL Racks and Reoisters, kK. R. Marshall, 
London. 

6090. Removixne SCLPHURETTED HypDROCcEN from Gasgs, 
E. Burschell, London. 

6991. Kiss, D. Stehmann, London. 

6092. COMBINED MANUMOTIVE and S£LF-PROPELLED 
Ventcies, G. Regondi, London. 

6093. CLurcH#s. E. Dysterud, London. 

6094. Praintine Corron, J. Y. Johnson.—(The Badische 
Anilin and Soda Fabrik, Germany.) 

6095. Sprockget WHEELS, J. Y. Johnson.—(J. M. Dodge, 
United States.) 

6096. Gas-cHECK Paps for BREECH-LOADING ORDNANCE, 
J. Y. Johnsun.—({Tie Ordnance Improvement Company, 
United States.) 

6097. Firmsc ARRANGEMENTS of BREECH-LOADING 
Orpwance, J. Y. Johnson.—(The Ordnance lmprove- 
ment Company, United States ) 

6098. Moror Generators, E. 8. W. Moore and T. L. 
Boyden, London. 

6099. Apparatus for D:stnrectine, L. E. Jones, 
London. 

6100. Locks, &c., F. W. Golby.—(WV. Chaliners, United 
States.) 

6101. Spank Agere Tze for Steam Enorngs, G. Thomas, 
London. 

$102. ImpROVED ELEcTRIcITY Meters, R. Ziegeuberg, 


ondon. 

6103. Trap for SrEaM-HEATING Devicg, R Brukenhaus, 
London. 

6104. CasH Reoistgers, The National Cash Register 
Company, Limited.—(7he National Cash Register Com- 
pany, United States ) 

6105. HorsgsHogs, H. D. Traveller and L. L. Miller, 
London. 

6106. RevoLvine Frevps for Etecrric Motors, W. A. 
Johnson, London. 

6107. Not Locks, G. W. and 8. J. Harris, London. 

6108. Taums Rest for SHezp Suxzars, J. McGrath, 
London. 

6109. Printinc Macutngs, H. Wiesenberg, London. 

6110. Execrric Sargiy Fuses, H. M. Salmony, 
London. 
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6111. TraveLitEeRs' LuaccacE Wrapper, W. A. Boord, 
London. 

6112. Paonocrapus, P. Vogel, London. 

6113. Movine-cor. GALVANOMETERS, 
London. 

6114. Firz-par, W. Wynne and W. Wharton, Man- 
chester. 

6115. PLANCHETTE INSTRUMENT, W. Crawford, Glou- 
cester. 

6116. PotisHixc AppLiancss, A. F. Barnett, London. 

6117. Firrertsc Tanks, Congdon and Powell and C. 
Hutchinson, London. 

6118. Securinc Broocn Catcuses, W. B. Smith, 
Glasgow. 

6119. Boxes, F. Maginn, Manchester. 

6120. Looms for Wgavino, C. Thompson, Halifax. 

6121. Rotary KNIFE-CLEANING MACHINE, FE. Vaughan, 
Birmingham. 

6122. Roap Vgnicies, F. Wright and C. W. Crewe, 
Liverpool. 

6123. Firg-cratses, W. C. Morison, Wolverhampton. 

6124, Heaups of Looms, E. C. Sanders, Burnley. 

6125. ComBineD CinpER Sirter, W. Hastie, Glasgow. 

6126. PrintiInc Macuine:, F. Waite and Waite and 
Saville, Bradford. 

6127. Maxine Cottox, F, Potts and J. W. Hurst, Stock- 


R. W. Paul, 


port. 

6128. Merat Frames for BittiarRp TaBte?, J. Baker, 
Birmingham. 

6129. CyctE Pap, A. McLaughlin and E. Patten, 


Wolverhampton. 
“ — Cant AtracHMEesT, G. C. Cunning, 
tirling. 
6131. Coottnc Exptosion Cy.tispgrs, L. Mellor, Man- 
chester. 
6132. Automatic Fire Sprinkiers, W. A. Marshall, 
Bradford. 


6183. Stoppers for Botriss, J. Barrowclough. Birming- 
ham. 

6134 Corra Lecornc, A. Coker and F, J. Frampton, 
Northampton 4 

6135. Mopiriep Cricket Bat, J. L. Henwcod, Nunea- 


ton. 

6136. INcaNDEsczNT Gas Borwers, J. and G. Keith, 
Glasgow, 

6137. Datry ImpLements, W. Fairweather.—( The Com- 
plete Creamery Compauy, United States ) 

6138. Gas Mixer, W. E. Gusse and G. A. Fox, 
Glasgow. 

6139. PrintinG APPARATUS, R. Herman, Glasgow. 

6140. Ecectric Ionition Apparatos, W. W. G. Webb, 


London. 

6141. Screw Cor Buiiit, W. Page, Seacombe, 
Cheshire. 

6142. AppaRaTus for GENERATING Gas, W. H. Baughan, 
Reading. 


6143, FasTENING Wearinc ApparEL, G. Wildman, 
London. 








6144. Disappgarinc Taroets, W. I. Atkinson, 
ndon. 
6145. Storace Barrerizs, W. Fennell and W, P. Perry, 


mdon. 

6146. Mgratuic Tire, W. E. Cooke, London. 

6147, Crcte Face Sarco, C. H. What!ey and L. Benck, 
London. 

6148. Gun Carriages, A. Reichwald.—(F. Krupp, 
Germany.) 

6149. TooTH-powDER Boxes, G, Brewer.—(IV. H. Hall, 
United States.) 

6150. Macaing for Mov.pine Botrer, C, Biclfeld, 
London. 

6151, Apparatus for Sortixc Grain, J. Millhouse, 
London. 

6152. Borters, A. M. Rankin and W. H. LongsJerf, 
London. 

6153, Erectixo FizgrRoor 
London. 

6154. Topacco Pipgs, E. F. Taylor, London. 

6155. LitaocrapHic Stones, G. Bower and F. W. 
Gauntlet, St. Neots, Hunts. 

9156. Fotprine Hammock G. F. Allen, 
London. 

—. Device for AgRATING Baer, E. C. Harvey, 

nD 


Partitions, 8. Wright, 


Sranp, 


on. 

6158. Garpack RecapTacites, C. H. Stephenson, 
London. 

6159. Tacs for Lacgs, F. RicharJson, London. 

6160. Screw Drivers, L. 8. Starrett and the L. 8. 
Starrett Company, London. 

6161. Grepers, A. W. Sullivan and W. Renshaw, 
London. 

6162. Eygcrassxs, J, Ender, London. 

6163, SuspgypinG ELectrovigrs, G.G. M. Hardingham, 
London. 

6164. Natt-HoLpinc Hammers, L. 8. Starrett and The 
L. 8. Starrett Company, London. 

6165. VenicLe Draw-cgarR, A. W, Sullivan and W. 
Renshaw, London. 


6166. Screw - curtinc Lartags, J.  Brockie, 
Londor. 

6167. Compressor for Gaskous Fivin3, C. W. Munson, 
London. 

6168. Rotary F.vip Ewncines, J. F. Cooley, 


London, 
6169. Merat Letrers, Elkington and Co., Limited, 
Lockerbie and Wilkinson, Limited, and H. M. Ryder, 
mdon. 
6170. NON-REFILLABLE BottiEs, C. H. Pelton, London. 
6171. Ixvectors, J. Metcalfe, London. 


6172, Cricket Stumps and Wickets, W. May, 
mdon. 
6178. Pacxinc Goov3 in Baskets, C. J. Smith, 
London. 
6174. Gymnastic Apparatus, R. O’Meers, Bir- 
mingham. 
6175. PostaL Wrappsr and Fastr ver, F. E. Willcocks, 
Birmingham. 


6176. Saraty Device; for Ex*vators, A. H. Mecch, 
London. 

6177. Housegs, M. Ullmann, Halifax. 

6178. Trucks, W. G. Cannon, London 

6179. ADJUSTABLE TaBLe or Sranp, W. G. 
London. 

6180. Mataop of Onrarntna ALu™ and other Saxts, 

J. Boult —(€ocieta Romana Solfuti, Italy.) 

6ls1. AppaRatos for TREaTING Sewace, A. Gray, 
London. 

6182. Liqurp Meters. F. Pascal, London. 

6183, PHotoGRaFHic Sautrars, A. J. Boult.—(H. Erne- 
mann, Germany.) 

6184. Carriacgs and Psrampu.aTors, F. Carton, 
London. 

6185. CyCLE-RIDING Appliances, H. H. Lake.—(H. D. 
Lingle, United States.) 

6186. WATER Seats, H. H. Lake.—(D. Craiy, United 
States.) 


Cannon, 


States ) 
6188. Topacco Prieg, H. E. J. Morgan, London, 
6189. TiLzs, H. Martini, jun.. London. 
6190. Sarety ConTROLLING Gear for FLUID-PRESSURE 


Esaing3, Davy Bros, Limited, and E. Crowe, 
London. 

6191. Macuines for Tagatixc Hipss and Sxrxs, A. 
M. Clark.—(Vaughan Machine Company, United 
S'ates.) 

6192. Manuracture of Watt Coverinos, E, (tt, 


London. 

6193. Corrgr’s Inpicator, W. Archer, Belfast. 

6194. Razor Strop, W. Bower, Sheffield. 

6195. Sarety Devices for ELevators, A. H. Meech, 
London. 

6196. SuppoRTING GARMENTS, H. H. Lake.—(F. Hirsh, 
United States.) 

6197. Surrt Curr Links, J. Tritsch, London. 


6198. Twinz, H. H. Lake.—(@. H. Ellis, United 
States ) 
6199. CarTRIDGE CasE3, The Metals Corporation, 


Limited, and S. Cowper-Coles, London. 

6200. Sitgncine the Exnavust of Enorngs, B. Crawford, 
London. 

6201. PropeLiine Crangs, R. Wilke, Liverpool. 

6202. a for Cranes, R. Wilke, Liver- 
pool. 

6203. Drowntno Prevention Davics, J. A. Stecnken 
and A. Schulz, Liverpool. 

6204. TreaTING Orgs, W. Payne and J. H. Gillies, 
Liverpool. 

6205, OPENING Movutns, R. Dalgliesh and T. V. Miles, 
London. 

6206. - mad Tizs, F. H. Alfred and P. Chipman, 


London. 
6207. Vics, J. W. Crippen and H. F. Kellemen, 
ndon. 
6208. ILLUMINATING by Means of Gas, H. N. Baxter, 
mdon. 
6209. TRaNsroRMAT:ON of Heat into Work, F. Janecek, 
London. 
6210. Macuines for BeveELLinc Grass, E, Acremant, 
London. 
6211. Two-DorreR CARDING Macaing, R. Deutsch, 
London. 
6212. Compostrors GaLLEy, 0. Neu, London. 
6213. Cyvc_e Frames, W. O. Cox, Londor. 
6214. TALKING Macutngs, O. Bucquet and A. Blieck, 


don. 
6215 Fastenina Eyzs into Buttons, H. Ehrlich, 
London. 
6216. PropgLtine Boats and Torpsposs, A. H. Valda, 
London. 
6217. Brick-cuttine Macaines, C. W. Raymond, 
London. 
6218, Stirrvups, L. Bauer, London. 
6219. Fire Extinevuisners, R. Haddan.—({l. Fleury, 


6220. RazoR Buape StRorprxe Macuiygs, M. Zinn, 


ondon. 
6221, Exrecrric Spark IntensiFizrs, A, C, Cossor and 
W. U. Hilliar, London, 








SELECTED AMERICAN PATENTS 
From the United States Patent-offiee Oficial Gasette. 





707,572. Reversina VALVE YOR RR&GENERATIVE OR 
SIMILAR Forwacrs, A. Fischer, Oberhausen, Germany. 
—Filed August 8th, 1901. 

Claim.—(1) A reversing valve for regenerative and 
similar furnaces characterised by two cylinders ab 
arranged one to turn inside the other open at both ends 
and provided with openings ¢d opposite one another 
to and from the furnace, the inner) of which cylinders 
being divided into two parts by an inclined partition 
e, circular sand packings on the outer cylinder and 
lips on the inner cylinder working in the said sand 
packings. (2) A reversing valve for regenerative and 
similar furnaces, comprising an inner cylinder with 








————= 
openings and a diagonal partition, and 

cylinder made of two divided plates :, which are men 
vided at the top and bottom with bent-in flanges and 





with sliding noses w, in front of the openings g in the 
inner cylinder b, for the inlet and outlet condulte, 
springs « tending to draw the two parts of the outer 
cylinder together, Bs 


707,638. Process or Propucrye Sree. Direct pro 
Ox1DE oF IRon Org, /). Reynolds, Albany, N.Y - 
Filed May 14th, 1902 a 

Claim.—The nage of treating oxide of iron ores ¢ 
produce therefrom wrought iron or steel, which 
consists, first, in mixing granulated ore with sufficient 
granulated carbonaceous material to deoxidise the ore 
and then duly carbonise the iron in it, and introducing 
and distributing this mixture in a suitable eloial 
furnace ; secondly, subjecting this mixturc in said closed 


[207,638] 
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furnace to the surface action of a neutral heating flame 
until the oxide of iron is deoxidised and the iron duly 
carbonised ; third. y, introducing and distributing into 
said furnace granulated fluxes suitable in character 
and amount to remove impurities ; fourthly, subject. 
ing the resultant mass to the forcible direct impact of 
a blast flare directed down and upon the same until 
the metal is fused ; and fifthly, separating the slag 


therefrom, allin one and the same furnace, +ubstantially 
as described. 
707,657. Locomotive Borter, C. Vunderbilt, N 


York, N. Y.—Filed March 8rd, 1902. 

Claim.—In a locomotive boiler, the combinaticn with 
the boiler shell and rear head, of a cylindrical, corru- 
gated combustion chamber having a flat circular rear 
head and three cylindrical, corrugated furnace flues 
communicating with the combustion chamber and 


(707557) 





supported by the rear head of the combustion chamber 
and the rear head of the boiler and located within the 
circumference of the rear head of the combustion cham. 
ber, one of the furnace flues being disposed above and 
between the other two, substantially as shown and 
described. 


708,128. APPARATUS FoR THE ConTINUOUS MANurac- 
TORE OF SPIRAL SPRINGS OR ColLs, 4. Xt. Cole andl 
P. J. Donnelly, Spencer, Maas.—Filed October 16th, 


Claim.—(1) In an apparatus for coiling wire, the 
combination of a stationary non-rotating mandrel, 
means for leading the wire thereto, and mechanism 
for rotating the means around said mandrel, whereby 
the wire will be laid thereon, and formed into a spiral 
of indefinite length, which will slide off the end of 
said mandrel without rotation. (2) In an apparatus 
for coiling wire, the combination of a mandrel, an 
escape pipe arranged in line with said mandrel, discs 
journaled on said mandrel and escape pipe, spider 
arms connecting said discs, means carried by one of 


(706, 128] 
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said spider arms for leading the wire to the man ind 
and mechanism for rotating the frame formed | ee 
discs and said arms. (3) In an apparatus for Geer 
wire, a stationary non-rotating mandrel, a shou der 
formed on said mandrel, means for leading the W " 
thereto, mechanism for rotating the means aroun 
said mandrel, and a spacer carried by said —_ 
arranged to fit in between the coils of the — 
force the same off of the end of the mandrel as fas H #3 
it is laid under said shoulder, and to determine 
pitch or spacing of the spring or coil, 
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A CALEDONIAN LOCOMOTIVE GIANT. 
By CHARLES Rovus-MaRrTEN. 
Atreapy the third year of the twentieth century con- 
stitutes an epoch in the history of locomotive engineer- 
has seen some striking locomotive novelties—of 


ing. It 
which I hope to have a good deal to say on a future 


shich . 
joc _make their appearance or take up regular work 
on the Great Western, Great Eastern, Great Northern, 


and North-Eastern Railways. And now it witnesses a 


new and remarkable departure on the Caledonian 
ilway. 
*. J. F. M’Intosh, the locomotive superintendent of 


that vigorous and progressive line, has long held an | 
honourable place among the most advanced and far- | 


secing of our British locomotive engineers. His 
« Dunalastairs,” which came out seven years ago, con- 
stituted in themselves an important event as initiating a 
long step forward in respect of the power of locomotive 
boilers. He was, I believe, the absolute pioneer in the 
course of adopting boiler-barrels of large diameter, 
declining to content himself with the mere increase of 
tube surface, which experience had shown to be not 
always efficacious in proportion to its area in promoting 
the generation of steam. Of the fine work performed by 
the “ Dunalastairs,” previously unequalled in British 
have written much in the columns of Tue 


practice, I 
How the “ Dunalastairs”” were soon followed 


ENGINEER. 
by the 
increase of boiler and cylinder power, and by the ‘‘900's, 
which again were virtually “ Dunalastairs ” with “ Bread- 
albane ” cylinders and still larger boilers, is now a matter 
of almost ancient lore. It may suffice for me to remark 


” 


‘‘ Breadalbanes,” which differed mainly in a slight | 


was permanently stationed in a siding at Beattock. The | 5ft. 6in. Mr. M’Intosh, however, was determined not to 
| plan worked well enough so far as it went, but involved | re-introduce outside cylinders on the Caledonian, and the 


| the extra stop at Beattock and the detailment of an 
; engine solely for this particular duty. The question 


| therefore suggested itself whether it would not be possible | 
| James Holden for his remarkable decapod engine, which 


| to dispense with this assistance. 

| Here, again, two alternatives presented themselves. 
| One was the employment of a special form of electric 
| traction purely as an auxiliary over that hard length of 
| line, that is to say, that some form of electric traction 
should become effective at the foot of the bank and con- 
| tinue until the top was reached. The same suggestion 
| has been made with regard to the 43 miles at 1 in 75 
approaching Shap Summit from the south on the London 
and North-Western line. 


| for adoption in either case just at present. The other 


| passes round the leading coupled axle. 


problem arose how this was to be avoided. Once more 
two alternatives seemed indicated. One was to employ a 
forked connecting-rod similar to that devised by Mr. 


The other was to 
make the leading pair of coupled wheels the drivers, and 


| this was the plan which recommended itself to the 


The plan seems to have much | 
| to recommend it, but apparently it is not deemed ripe | 


alternative, which has been adopted. by Mr. M’Intosh, | 


| was to construct a locomotive of sufficient power to be | 
| less than 5ft. 6in. in diameter. 


trusted to haul the heaviest expresses to time all the 
year round without assistance up the Beattock Bank. It 
should be added, too, that the problem of the Beattock 
incline was not the sole one that had to be faced by the 
Caledonian Locomotive Department. It has long been 
noticed that directly that department provided engines 
powerful enough to tackle the heaviest and fastest work 
of the railway, the traffic department seemed to find it 
necessary to put on an additional dining car or through 
carriages from or for some place not hitherto served thus, 
and so the surplus reserve power intended to be provided 
in each class of engine has been absorbed, necessitating a 
further increase in each new batch which is to come out. 
This explains the steady increment of power provided in 


Caledonian locomotive superintendent. He had pre- 
viously tried it with five engines of exceptional power, 
which he had designed and constructed for the Oban 
branch, with its exceptionally severe grades of 1 in 60 for 
many miles together. Those engines had six-coupled 
wheels 5ft. in diameter, and a leading four-wheel bogie, 
with inside cylinders. They gave entire satisfaction on 
the duty for which they were built, but were not deemed 
suitable for the main line services booked at high speeds. 
it being considered desirable to have driving wheels not 
But, mutatis mutandis, 
the new type now under notice is virtually a reproduc- 
tion of the Oban design in greatly enlarged dimensions. 

The tender runs on two four-wheel bogies, and its tank 
has a water-carrying capacity of 5000 gallons, while the 
bunkers afford fuel space for five tons of coal loaded flush 
with the coping. The first of these gigantic engines is 
now engaged in preliminary work on local and semi-fast 
passenger trains. So far the results are highly satis- 
factory, and there appears no reason to doubt that when 
this locomotive and its sister engines shall be placed in 
regular main line express service, they wil] fulfill all the 
high expectations which are reasonably entertained as to 
their capabilities. 








in passing that each improvement of the type amply 
justified its existence by relatively superior work to that 
done by its predecessor. These fine engines have shown 
themselves capable of keeping the fastest time in the Cale- 
donian booking with the heaviest trains that are run in the 
Caledonian service, or capable of being accommodated at 
the Caledonian stations, save only in respect of one 
particular length of ten miles. That length, I need hardly 
say, is the well-known Beattock incline which, starting 
at Beattock Station, rises two miles at 1 in 88, then two 
miles at 1 in 80, and then six miles on end at 1 in 75 to 
the summit. This distance of ten miles of excessively 
severe gradients labours under the further drawbacks of 
numerous curves, exposure to strong side-winds, and a 
prevalent liability to drizzling rain, with its concomitant, 
slippery rails. Therefore, while the ‘“Dunalastairs,” 
“ Breadalbanes,” and “900's” were perfectly capable of 
keeping time over the rest of the company’s system with 
loads up to 340 tons behind the tender, they found this 
ten-mile length a little beyond their powers excepting in 
calm, dry weather.” Unfortunately a locomotive’s duty 
cannot in practice be so limited as to be kept within the 
genial influence of favourable conditions, consequently to 
ensure punctuality with such trains as the two principal 
West Coast expresses, namely, those leaving Euston at 
10 a.m. and 2 p.m. respectively, it became necessary to 
make special provision for this troublesome obstacle, the 
Beattock Bank. 

Three alternatives were available, working with the 


ordinary locomotive stock. One was to divide the train | 


at Carlisle instead of at Strawfrank Junction, running the 


Edinburgh coaches in one part, the Glasgow and Perth- | 


Aberdeen in another. This duplication, however, had its 
drawbacks, and a plan more commonly adopted was to 
run the whole train in one from Carlisle with two engines, 
the Glasgow engine and the Edinburgh engine both 
going on at Carlisle, a special stop being made at Straw- 
frank Junction just south of Carstairs, for the Edinburgh 


engine and coaches to go off by the branch line, the lead- | 
ing engine then taking forward the Glasgow coaches. | 


This course, however, involved running two engines all 


the way from Carlisle to Strawfrank, 78} miles, merely | 
for the sake of those 10 miles up Beattock, 68 locomotive | 
Latterly, therefore, | 


miles being thus run unnecessarily. 
Mr. M’Intosh has adopted the plan of employing an 
assistant engine merely on the Beattock Bank, one of his 
standard express engines of the “900” type hauling the 
340 tons train with ease to Beattock Station, making a 
momentary stop there for the bank engine to come on in 
the rear, dropping the pusher at the summit by means of 
a slip coupling, and then running through to Strawfrank, 
where the division of the train takes place. For this 
special duty one of Mr. M’Intosh’s powerful tank engines 
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the three successive editions of the “ Dunalastair’ 
But now a point has been reached when a definitely novel 
departure would seem to be required, and accordingly, 
following up his usual practice, Mr. M’Intosh has just 
designed and built an engine which appears to be as 
large and powerful as possible within the limits of the 
British loading-gauge. This engine, which is illustrated 
above, and which bears the number “49,”’ possesses many 
points of distinctive interest. In the first place, its size 
is enormous, the total weight being no less than 72 tons, 
exclusive of the eight-wheeled tender, which weighs nearly 
50 tons additional, thus making the total weight of engine 

|and tender combined approximately 120 tons. I need 
hardly say that such a weight is wholly without precedent 
in British practice. Mr. J. A. F. Aspinall startled the 
railway world with his “1400” class weighing 58? tons. 
This was soon beaten by Mr. W. Worsdell with his 
“2001” class, weighing 62 tons, and this in its turn by his 
“2111” class on the same railway, which weighed 67 tons. 
Then Mr. W. Dean brought out « 69-ton engine, No. 100, 
on the Great Western, and now Mr. M’Intosh has gone 
three tons better than that with his No. 49. 

Another feature in this new locomotive is the curious 
evenness of its balance, a loaded weight of 18 tons being 
placed on each coupled axle, and the same weight on the 
four-wheeled leading bogie. A very important point is, of 
course, the vast size of the boiler, which is the same as that 

| supplied to Mr. M’Intosh’s famous eight-wheel coupled 
“600” type for goods service. The heating surface is 
slightly less, namely, approximately 2400 square feet 
instead of 2500. This is due to the fact that a few 2tin. 
tubes have been put in the bottom rows of the boiler, so 
| as to give better facilities for their being kept clean and 
for avoiding their becoming choked. The fire-box has 
145 square feet of heating surface, and the steam pressure 
in the boiler is 200 lb. per square inch. The cylinders, 
which are placed inside the frames, have the enormous 
diameter of 21 inches, this having been previously seen 
jn British practice only in the case of Mr. M’Intosh’s 
goods engines; the piston stroke, as in their case, is 26in. 

There are six coupled wheels, each 6ft. 6in. in diameter, 

and here another novelty in practice presents itself. Six- 
| coupled express engines are no longer a new thing in this 
country; since Mr. W. Worsdell led the way with his 
“2001” class, having 6ft. lin. coupled wheels, following 
| that up with his “2111” class, which has 6ft. 8in. 
|coupled wheels, Mr. W. Dean has brought out his 
| 6ft. Sin. No. 100 class on the Great Western, and Mr. J. 
|G. Robinsgn a batch of similar design with 6ft. wheels on 
| the Great Central. 
| cylinders, it being deemed inconvenient, if pot impractic- 
able, to employ inside cylinders with six-coypled engines 


class. | 


All these, however, have outside | 


‘having driving wheels of larger dimensions than about | 





I am indebted to the courtesy of Mr. M’Intosh for the 
dimensional particulars given above, and also for a snap- 
shot photograph of his new engine. 








THE STRUCTURE OF HIGH-SPEED STEELS. 
By E. L. RHEAD. 


Maxy reports have been written showing the 
superiority of high-speed cutting steels for several pur- 
poses. These have referred more particularly to the 
amount of work done by some particular make, upon 
materials of various kinds, differing widely in hardness, 
toughness, and the like. Every engineer knows more or 
less the value of such steels for the rapid removal of 
material, and comparative tests are now being carried on 
at the Municipal School of Technology, Manchester, 
under the supervision of a committee of steelmakers 
and experts appointed by the Manchester Society of 
Engineers, with the view of testing the life of cutting 
tools made from various makes of such steels and from 
ordinary steel. 

Little has been said, however, of the causes for the 
difference in the behaviour of steel of this character, as 
compared with ordinary tool steel—the fact that its 
cutting qualities are not impaired when the tool becomes 
heated, even to redness, by the friction caused by the 
high speed and heavy cut, a condition which would com- 
pletely ruin an ordinary tool. Some stress has been laid 
on the peculiar annealing treatment to which such steels 
are subjected, and assumptions based upon the necessity 
for this, contending for the chemical or molecular 
physical changes which it induces in the steel, have been 
made. 

It has occurred to the writer that a more probable and 
simple explanation of the behaviour of rapid cutting 
steels is possible. 

Most of your readers will probably be acquainted with 
the method employed for the cutting and slitting of hard 
stones by a disc of sheet copper, into the edge of which 
diamond powder has been pressed and rolled, and will 
be aware of the effectiveness and durability of such an 
appliance. The use of diamonds in boring crowns will 
also be remembered in the same connection. In these 
cases the soft metal simply serves as a support for the 
hard particles which do the cutting—particles which are 
in some cases widely separated—and the copper disc is 
thus enabled to do what would otherwise be impossible to 
it. Equally so the diamonds in a drill would be unable 
to resist the pressure, and would be broken, owing to 
their brittleness, but for the presence of the supporting 
metal. 

In air-hardening steels of the modern type, in addition 
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BLOWING ENGINE FOR CARNFORTH HEMATITE IRON COMPANY 
GALLOWAYS LIMITED, MANCHESTER, ENGINEERS 


(For description see page 333) 
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to the carbon, manganese, &c., ordinarily present, 
tungsten, chromium, nickel, molybdenum, and vanadiuin 
may be mentioned as possible constituents. The three 
former are probably always present, at any rate in rapid- 
cutting steels. It is known that the alloys of some of 
these metals with carbon and iron are exceptionally hard. 
Some chromium alloys, for example, scratch glass, and, 
judging from the known effects of this metal on steel, and 
the fact that it takes up such a largely augmented pro- 
portion of carbon, and that its melting point is so much 
higher than that of iron, the probabilities of its forming 
distinct grains, which would remain embedded in the 
mass, are very great. Other metals may behave 
similarly, 

Evidence of this granular separation, or something 
very much akin to it, can be noted by the examination 
with a lens of tools made from steels of this character 
which have been in use. 

the pit which forms just behind the cutting point, 
a'ter the tool has become hot, is a feature of the steel, 
aid if this be examined the edge will be found to be 
jagged and the surface of the pit roughened by the out- 
8:anding hard particles, the matrix having been worn 
away. The greater freedom with which the heated tool | 
cits—a fact well known to all users of such steel—is | 
probably due to the increased steepness of the cutting 
eige produced by the wearing out of the pit, and not to 
se molecular changes increasing the hardness of the 

ains, 

Probably what does occur is, that when the tool is hot | 


Producing a tool of rapid cutting shape and character. 





=| 






pee ee in which the grains are embedded has its | recently, as much as 20 1b. per square inch being obtainable. 
1ardness reduced, and allows the exposure of the hard | The engines run at 53 revolutions per minute, and at that 
grains and the wearing out of the pit alluded to above, | speed deliver equivalent to 20,000 cubic feet of free air at | held at the Agricultural Ha!l from Jun2 13th to 29:h. Tho offices 
| atmospheric pressure. The general arrangem nt of the engine | are at 43, Essex-street, Strand, W.C. 
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is made very clear by the side elevation, and the sectional 
plan given atove. The steam cylinder is below, the blowing 
tub above. From each end of a long crosshead, pivoted on 
the cottering block, hangs a connecting-rod returning to the 
fly-wheel shaft, which is below the steam cylinder. The latter 
has two sets of flat valves; that for the exhaust is driven 
from an excentric on the fiy-wheel shaft, whilst the admission 
| valves receive their motion, as shown in the drawing opposite 
| and in the plan above, from a gear-driven countershaft. 
Means of regulating the point of cut-off are provided, and the 
governor is driven from a third wheel in the gearing already 
mentioned. 

The air cylinder has, as shown, two separate sets of positive 
action gridiron valves, a pair for inlet and outlet at each end. 
An excentric or the fly-wheel shaft provides motion for all 
these valves, working through a rocking shaft and rods, as 
shown. The actual movement of the valves is effected by 
cams, the form of which is well shown on the drawing 
opposite. 


If such be the constitution of the metal, the careful 
annealing necessary is accounted for, the heating to high | 
temperature and slow cooling being necessary to attain a | 
temperature as near as it is safe to go to the solidifying 
point of the metal, in order that all internal stresses may | 
be relieved, and thus produce a sufliciently soft, tough, | 
and strong matrix to serve as a support for the true cut- 
ting material. 

If the above be true, the combination which will give 
the best results will be found in the union of the strongest 
metallic matrix with the hardest metallic grains in such 
abundance that, while not so preponderating as to 
produce brittleness, they shall be present in sufficient 
quantity to produce the cutting edge alluded to. 

The matrix must contain a sufficient amount of carbon 
to prevent it from robbing the grains of carbon, and thus 
reducing their hardness, that proportion of carbon giving 
the best result which just ensures this being accomplished. 














Tue COLLIERY EXHIBITION.—The Colliery Exhibition, which 
| will be held at the Royal Agricultural Hall from June 30th to 
| July 7th, is the first exhibition ever held in this country devoted 

entirely to colliery plant and appliances. Nearly the whole of the 
main hall has already been allotted, and the exhibits are thoroughly 
representative of thé colliery interest. They comprise ¢oal-cutting 
machinery, electrical machinery, weighing, loading, winding, and 
pumping plant, water-softening apparatus, and machinery for 
dealing with colliery shales and clays. An interesting feature of 
this exhibition will be the meetings of the Institution of Mining 
Engineers, which will be held at the hall on July 2nd, 3rd, and 4th, 
while formal visits of other associations will also be paid. The 
organisation of this exhibition is in the hands of Mr. H. Greville 
Montgomery, who is conducting the Building Trades Exbibition, 


BLOWING ENGINE. 





In our issue of March 13th we gave an outside view of a 
large blowing engine, one of a pair recently completed by 
Galloways Limited, Manchester, for the Carnforth Hematite 
Iron Company, and to-day we give, through the courtesy of 
the builders, some drawings of the same engine. It will be 
remembered that these engines have been specially designed 
to supply air at pressures which were unusual until quite 
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BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES 
No. X.* 

American Bridge Company : Milwaukee Works.—This 
plant is old, and not arranged to good advantage. There 
are two travelling gantries fitted with reamers, and there 
are large and small pneumatic riveters of the Allen make. 
The rivet-heating furnaces are of a pattern designed at 
the works. Coke fuel is used, but the rivets rest on a 
firebrick floor instead of being directly upon the bed of 
fuel. All rivets and bolts are made in an Oliver machine. 
The rivets are kept in a store room, in wooden bins of the 
ordinary rectangular box form, impossible to keep clean. 
There is a man in charge who gives out the rivets, and he 
has a boy to help him; a record is kept of all rivets 
received and delivered, so that every night the man 
_— the number of rivets of each size that he has in 
stock. 

Material is handled in narrow-gauge trucks, and over- 
head travelling cranes. The 15-ton crane used in the 
shipping yard has a Fairbanks weighing scale attached 
to the hook of the hoisting tackle. This is graduated to 
5lb., and gives the weights of pieces that are being 
shipped, thus saving much time and re-handling. 

Electric power is used extensively, the current being 
generated by two dynamos of 80 and 110 kilowatts capa- 
city, driven by a 75 horse-power engine. As the capacity 
of the main compressor plant is insufficient to meet all 
demands, a portable plant has been installed for the 
special purpose of running the portable riveting hammers 
and small reamers used on light finishing work, hand 
railings, kc. This plant consists of an electric motor, a 
Christensen compressor, and an air or reservoir 
mounted on a truck, which is wheeled about by hand. A 
flexible cord is attached to electric connections provided 
at certain points to supply the current, and a flexible air 
hose runs from the reservoir to the tool. 

About 160 men are employed in the shop, all picked 
men; and with a plant of this size full of work it is 
thought that 160 good men can do more and better 
work than 200 men crowded together. There are four 
foremen, in charge of the template, laying off, assembling, 
and machine work respectively. The first and last of 
these are working foremen, working with their men; the 
other two are engaged in a general supervision of their 
men and the work. 

In the drawiag office there are about twenty draughts- 
men, working from 8 a.m. to 5 p.m., or to 12 noon on 
Saturdays. Drawings, tracings, and blue-prints of 
current or recent work are filed in shallow drawers in a 
case on one side of a large vault or fireproof chamber, 
each drawer containing the material of one contract. As 
these become filled, however, the old drawings are 
removed, and filed in similar drawers in a case on the 
opposite side of the vault, but in these drawers there are 
placed as many drawings as they will hold. Order bills, 
&c., are filed in cardboard book-shaped envelopes or 
cases, 8in. by 12in., lin. thick. These are filed flat on 
shelves above the cases of drawers; the shelves are 
divided into compartments by pairs of vertical rods, so 
that the piles cannot get displaced, while at the same 
time the compartments are not closed pigeon-holes to 
collect dust. 

American Bridge Company: Pittsburg Werks No. 1. 
—The works formerly operated by the Schuttz Bridge 
and Ironworks have a capacity of about 600 tons per 
month. The main building contains the blacksmith, 
machine and truss shops, and stands in the angle of a Y, 
or forked track. The space in the fork forms the shipping 
yard, and the unloading yard, or stock yard, is at the 
opposite end of the building. The latter is reached by 
one of the lines of rails forming the Y, and the other line 
is depressed, and is used for shipping purposes only. The 
method of unloading material is by a derrick travelling on 
a yard track parallel with the unloading track of the Y. 
From the unloading yard through the shops to the loading 
yard the material has a travel of only 350ft. Owing largely 
to this short travel, and to the compact arrangement of 
the different departments and tools under one roof, the 
former company was able to compete successfully with 
larger and more modern bridge works. In addition to 
the bridge works proper, there is a yard with shipbuilding 
stocks for the manufacture of steel river barges, canal 
boats, &c. This plant will be abandoned when the new 
works at Economy are in operation. 

American Bridge Company : Pittsburg Works, No. 8. 
—The Keystone Works—formerly owned by the Key- 
stone Bridge Company—are large, and are noted for 
having built many large and important bridges. But 
they cannot by any means be held up as an example to 
be followed in the design of bridge works. The plant is 
quite shut in, with no space for extension or enlarge- 
ment. The shops are old, dark, and crowded, and their 
equipment includes many antiquated machines. The 
works will be abandoned when the new works above 
mentioned are completed. 

In one shop is an old-fashioned travelling crane 
operated by a square shaft, and other shops have wooden 
jib cranes operated by hand. In another shop are two 
electric cranes which travel laterally acrossit. From the 
crane girder hangs a hoisting beam of H section, parallel 
with the girder and suspended by wire ropes at each end. 
On this beam run two trolleys with differential hoists. 
The two cranes are operated by one man, sitting in an 
elevated tower. There is also a large electric jib crane 
in the shipping yard. The material yard is served by a 
steam travelling crane, and two or three locomotive jib 
cranes. 

‘ucumatic reamers are used, and there is a straighten- 
ing and crimping press. For reaming the holes in floor 
beams there is a Pencoyd horizontal reaming machine, 
but for ordinary work portable pneumatic reamers held 
by men are used. For finishing the ends of connection 
plates there is a milling machine, which finishes a pile 


* No. IX. appeared March 27th. 


of several plates at one time. Eyebars up to 10in. 
wide are made, and the forge department includes 
coal furnaces, an upsetting machine, and two steam 
hammers. 

The drawing-oflices are in a large, new office building, 
constructed of brick, and fitted with the latest conven- 
iences. Here is done all the drawing, tracing, and blue- 
printing for several of the company’s works in this 
vicinity. There are three or four separate drawing- 
offices, for railway bridges, highway bridges, and mill build- 
ing, and miscellaneous work. The largest drawing-oflice 
is about 250ft. by 40ft. 


electric light, no daylight printing being done. 
room eight men are steadily employed. 
draughtsmen are employed altogether. Boys are employed 
to help in the estimating department, and then advanced 
to be tracers. At evening classes instituted by the com- 
pany they are taught mathematics up to plane geometry. 


Good detailers and special men get £20 to £25 per month, 
or sometimes even more. 

American Bridge Company : Pittsburg Works, No. 4.— 
At these works—formerly operated by the Pittsburg 
Bridge Company—there is a special planing machine for 
finishing the bevel tracks of turntables for swing bridges. 
The table of this planer consists of a set of radial girders 
attached to a circular girder 32ft. diameter, and covered 
with steel plates. This table is pivoted to a steel post 
10in. diameter, and is revolved around this post as a 
centre by means of power applied by worm gearing to a 
rack on the bottom outside edge of the circular girder. 
The inner end of the tool arm slides on the pivot post, 
and the outer end slides on a similar post set up outside 
of the circular girder, a screw at each post serving to 
adjust the height of the arm. The tool head slides on 
this horizontal arm, and can be adjusted to plane any 
bevel desired. A different arrangement for performing 
similar work at the Chicago works of the company has 
already been described. 

As an indication of the increasing tendency in America 
to abandon pin connections for small bridges, it may be 
noted that four or five years ago the Pittsburg Company 
added to its list of standard designs a complete series of 
highway riveted bridges of medium spans, and pushed 
their sale, instead of the older pin-connected structures 
for corresponding spans. This does not indicate that 
pin connections are growing into disfavour for heavier 
structures. In fact, the same company built a pin- 
connected bridge for an electric railway, which is one of 
the largest bridges ever built for this class of traffic. It 
has three truss spans of 252ft., 489ft., and 517ft., with 
1100ft. of steel viaduct. It carries a double line of rails, 
and has the trusses 22ft. apart. 

American Bridge Company: Toledo Works.—These 
works constitute a thoroughly modern plant, having been 
built by the Toledo Bridge Company only a few years 
ago to replace an older plant. The material is unloaded 
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and distributed in the stock yard by a 10-ton travelling 
crane. Outside the building, and between it and the 
runway of this crane, are the cold saw and plate- 
straightening rolls, housed under a shed. The rolls are 
served by a trolley carrier at right angles to the crane 
runway, and extending partly under it. With this 
arrangement the crane can deliver a stack of plates at the 
straightening rolls, and the men at the rolls can handle 
them, and put them through the machine by means of 
the trolleys, leaving the crane free to attend to other 
work. The material in the stock yard is stacked on 
skids, consisting of concrete foundation walls extending 
just above the ground level, each wall capped by an oak 
timber, with a steel flange rail bolted to it. The walls 
are 12in. wide for a depth of 12in., and then widen out to 
24in. at the bottom, the total depth being 24in. 

The main shop is 120ft. by 600ft., of steel construction, 
with brick walls. 
crete being composed of 1 part of Portland cement, 
3 parts of sand, and 7 parts of stone. At the upper end 
of the shop, where the first processes are executed, the 
material is handled by air hoists of 4, 5, and 6 tons 
capacity, suspended from trolley carriers, and supplied 
by flexible hose. For the heavier work, near the 
delivering end of the shop, there are electric travelling 
cranes of 15 and 20 tons capacity. The depressed 
shipping track enters the building for a distance of 


girder work can be loaded directly upon* the railway cars 
by the shop cranes. Ordinarily the pit of this track is 
covered by a removable floor. The tool equipment is 
thoroughly up to date. There is not much drilling called 
for, but for reaming punched holes there are radial 
reamers on swinging wall brackets. The heavy riveting 
is done by pneumatic-hydraulic riveters, while pneumatic 
riveters with toggle connections are also used. 

Oil furnaces are used for heating the rivet rods and 
rivets, the oil being sprayed by air at 15 lb. pressure. 
All the machinery is operated by electricity, the power 
being supplied by two Westinghouse steam engines of 
100 horse-power, and Wickes vertical water-tube boilers. 
The buildings are heated partly by direct radiation and 





partly by the Sturtevant hot-air blast system. The 


In the basement is the blue- | 
printing department, with three machines for printing by | 
In this | 
About 200 | 


They begin at about £2 6s. a week, or, say, £10 per month. | 
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Fig. 12—PLAN OF TRENTON BRIDGE WORKS 


It has a 12in. concrete floor, the con- | 


about 110ft.—threé car lengths—so that long and heavy | 
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| exhaust steam—drawn through the pipes by a vacuum 
pump—serves for the direct radiators and also for the 
| radiators which heat the air blast. 

A description of the drawing-office department of these 
| works will be given in a separate paper devoted to the 
| estimating and drawing-oflices of bridge works. 
| American Bridge Company : Trenton Works.—Thege 
| works were formerly owned by the New Jersey Steel and 
| Iron Company, and were started in 1845 by Mr. Abram 
|S. Hewitt, the veteran steel manufacturer and engineer, 
| At the same time he erected a large wooden house for 
his residence, so as to be near his business, and this old 
house is now occupied by the office, engineering and 
drawing force of the works. When steel practically 
| superseded iron in bridge and structural work, the com. 
' pany did not follow the example of many other com. 

panies in changing its plant to manufacture steel, and 
| for several years the rolling mill and its accessories stood 
| idle. When the American Bridge Company acquired the 
works it removed this part of the plant and pulled down 
the buildings. 

The large bridge shop, or main shop, has steel roof 
trusses on wooden columns. Besides this shop, there are 
separate buildings for the rivet shop, template shop, 
machine shop, and power house. 

Up to within a few years ago the machinery in the 
main bridge shop was operated by shafting, with the 
exception of some of the newer machine tools, which 
were run by electric motors. At the present time, how. 
ever, nearly all the machines and tools are run by 
electricity, and there is a very complete equipment of 
modern machinery. Compressed air is used extensively 
for riveting, reaming, chipping, Xc. 

The heavy riveting work is done by a stationary 
hydraulic riveter set in the floor at the middle of a 
long narrow pit, one jaw on each side of the pit, which 
corresponds with the gap or throat of the riveter. The 
pit is 250ft. long and about 40in. wide. This machine 
can rivet up a girder 125ft. long and 10ft. deep, and is 
very convenient for riveting up girders that are to be 
shipped complete. Over the pit is a runway for two 
narrow Morgan electric travelling trolleys carrying 
electric traversing hoists. To operate the hoisting and 
travelling motions there is a battery of six motors—three 
for each trolley—at the side of the pit, all placed in a 
row and operated by one man. There are two motors 
for hoisting, two for the cross travel, and two for the 
longitudinal travel. 

Another special tool, but of the smaller class, is a 
milling machine for finishing the ends of stiffener 
angles. This is very similar to the machine for the 
same purpose at the Elmira Works, already shown in 
Fig. 11, but has the cutters vertical instead of horizontal. 

A general sketch plan of the shop, with the positions 
of the principal tools, is given in lig. 12. 

At A the work is laid off from the templates ; B and C 
are two punching machines, driven by belting from a 
short countershaft driven by an electric motor. The 
work at these punches is 
handled by differential 
chain hoists, operated by 
hand; the hoists are at- 
tached to overhead trol. 
leys and have both longi- 
tudinal and transverse 
travel. At D and E are 
two Long and Allstatter 
double punches, i.e., one 
jaw with two dies. Each 
machine has its own elec- 
tric motor. At I is a 
double angle shear, and 
at G is a hinged or lever 
splitting shear, with blade 
pivoted at one end. Both these machines are mounted 
on turntables, and each is driven by a Crocker-Wheeler 
electric motor. : 

At His a Pusey and Jones double shearing machine, 
with two gaps and two blades. An angle shear is at I. 
At J is a group of four double punches, all motor driven, 
with the two jaws or gaps of each machine at diagonally 
opposite corners. A Newton cold saw is at K, and at L 
is a milling machine, the work at which is handled by a 
steel jib crane, M, operated by an electric motor. Just 
| beyond this is a Hilles and Jones horizontal punch, N. 
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On the other side of the shop is a Hilles and Jones 
| plate edge planer, O, and beyond it a large Sellers punch- 
ing and shearing machine, P, with a series of idle rolls 
on standards for supporting the plates which are being 
handled at the machme. A small punch at Q is for 
punching angles, and has grooved feed rolls, the vertical 
leg of the angle lying in the groove. At R are two rows 
of Pond radial drills or reamers, eight drills in a row, all 
motor driven. These are on opposite sides of a railway 
| track, so that the work can be handled on trucks. At 5 
|are twelve more Pond radial drills, in one row. The 
stationary hydraulic riveter already mentioned is at T, 
so that a heavy girder reamed at R can be run directly 
to the riveting pit and picked up by the overhead trolley 
hoists. The pneumatic riveters are at the same end of 
the shop, suspended from travelling trolleys. : 

In an extension of the building are two belt-driveu 
|rivet-making machines, U and V; and a set of 
straightening rolls, W. The space X at the end of the 
shop is used for assembling the work, after which it goes 
either to the suspended hydraulic pneumatic riveters— 
of Pedrick and Ayers make—shown at Y Y Y, or to the 
stationary riveter, T. For finishing the ends of com- 
pleted pieces after riveting, such as the ends of. columns, 
ends of sections of bridge booms or other members, there 
are three Bement and Miles rotary planers, Z. Each of 
these is mounted on a turntable, and driven by a 220-volt 
10 horse-power electric motor. Reaming is done mainly 
by portable pneumatic reamers, each held by two men. 

The laying-off department, at A, is served by two 
electric travelling cranes, each with a hoisting beam sus- 
| pended below the crane girder and fitted with two trolley 
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hoists. These two cranes are controlled by a boy sitting 
on an elevated platform built against one of the columns 
of the building. On the girder work side of the shop is 
a Morgan 15-ton electric travelling crane, and there are 
numerous air hoists. 

In the shop there are several parallel narrow gauge 
lines, and a mixed standard and narrow gauge line past 
the riveting pit and the drills. The material or stock 
yard has two parallel electric travelling cranes of 5 tons 
capacity, running on three lattice girder runways. Out- 
side of the works proper is an auxiliary material yard or 
storage yard, served by a locomotive jib crane. The 
shipping yard has two Pawling and Harnischfeger electric 
travelling cranes, of 10 and 25 tons capacity, both on the 
same pair of runways. 

Bad rivets that have to be cut out and replaced are 
marked with light green paint by the inspectors. 








A LARGE TURRET LATHE. 


_In our issue of February 20th we briefly described and 
illustrated an exceptionally large flat turret lathe made by 
Messrs. H. W. Ward and Co., of Birmingham. To-day, 
through the courtesy of the makers, we are able to put 
before our readers, as a Supplement, drawings of the principal 
parts of this machine. We give a plan, elevation, and 
section of the saddle, and two views of the headstock. The 
former, as being more out of the common than the latter, 
we have engraved to a fairly large scale, and, we believe, that 
whilst showing the design in this particular case, it will be 
found generally instructive and useful. We also show above 
a plan and general elevation of the lathe, on which the 
lettering corresponds to that on the drawings, and will aid 
materially in making the latter lucid. 

We need not go again through the dimensions, some of 
Which were given in our previous-notice, and the remainder 
of which are shown on the drawings. The gearing of the 
headstock is pretty clearly shown, the back gear being raised 
out of its position in the elevation to make its arrangement 
more evident. 
friction clutches, operated by the two levers A, one behind 
the other, at the front of the headstock. The outer lever 
operates the clutches at the front end, whilst the inner lever 
passing under the pulleys, works by means of a connecting 
rod the clutches at the smaller end, bringing either pair of 
back gear wheels into mesh. The arrangement including two 
speeds on the countershaft, gives eighteen rates of revolution, 
sd = which are available without changing the belt on the 
. Beneath the cone pulleys is the gearing for moving the saddle. 

‘he ordinary traversing and screw-cutting feeds are, as pre- 
viousl y explained, quite independent. The shaft for the power 
traverse is placed in the centre of the bed, and drivesa transverse 
shaft in the saddle ; this shaft has a steel pinion at each end 
Which gears with fixed steel racks, Thus any twisting of the 
saddle is obviated. The transverse shaft, with a worm wheel 
¥ eu centre, is seen in the plan and section of the saddle. 
PS eae to handle the machine without fatigue. The turret 
ceds allow of twelve changes, varying from 10 to 276 turns 
ber one inch of traverse, and a reversing motion is also pro- 


| 
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power traverse is also provided, to enable the | 





vided. The feed-box is seen to the left of the headstocks, 
and the lever C puts a secondary fast and slow pair in gear. 
The ratiois4to1. Thus, by merely moving this lever, the 
rate of feed is quadrupled. Thus, for the six positions of the 
feed-box and the lever, the following rates are obtained :— 
10 and 40; 16 and 64; 50 and 200; 21 and 84; 69 and 276; 
29 and 116, The lever G operates a reversing plate seen in 
the end view. O is a lever moving a pair of pinions on the 
screw spindle, giving a change of 2to 1. The mechanism is 
completely interlocked, and it is impossible to throw in the 
screw feed whilst the traverse feed is in operation, and vice 
versd. The turret, seen in section, is a flat table 3ft. diameter, 
with a large hole through its centre to allow the turnings to 
fall easily away. A large bolt, B and W, indexes the turret; 
it fits into holes bushed with hard steel. A circular gib or 
ring secures the turret to the saddle, and is dished out to 
form a trough for draining off the lubricant. Long taper gibs 
are employed to fit the saddle or slide to the bed. On a 
hexagon bar right in front of the machine, self-selecting stops 
are fitted, giving an independent adjustment for each tool, 
This bar is revolved by a chain from the turret, a slight 
variation from the arrangement shown in the drawing having 
been made in this and one or two other respects. The turret 
is indexed and revolved by power by moving a lever in front. 
A back shaft, seen in the plan above, provides the power for 


| this purpose, and for the quick traverse of the slide, driving 
| through the two worm wheels shown in the plan of the 


The gears are engaged and disengaged by | 


saddle. The turret is revolved by a big bevel wheel bolted to 
its under side. The lever M, by means of a screw cam at its 
back end, puts the quick traverse in and out ; whilst the lever 
P works the hub nut. An interlocking device prevents both 
being in action together. There are four tool-holders for 
turning tools. The tools swing in a block, which has a 
positive movement forward and backward from the cut, and 
can easily be adjusted to turn to a definite diameter by a stop 
device, for accurately facing up to shoulders. All the tool- 
holders are fitted with adjustable steadies. A die-holder 
bracket is provided 10 carry the automatic die head, which 
will cut from 2in. to 44in. diameter. An additional bracket is 
supplied for steadying the work whilst form turning. The 
tool-holders are all made of cast steel, and their fittings of 
special tough machinery steel. The cutting-off rest is 
arranged on an independent saddle, and shipped under the 
chuck when notin use. It has a square turret carrying four 
tools, and being independent of the main turret, allows of 
forming to be done on any part of the bar, which is a decided 
advantage. It has automatic cross-feed, which facilitates 
cutting off bars of large diameter, and makes it available for 
form turning. The machine is provided with a large geared 
pump and suitable pipes and connections for ensuring a 
copious supply of suds or oil to the work. These arrange- 
ments are rendered more complete by the provision of a suds | 
pan, which is inclined in such a manner that the lubricant | 
drains into a tank under the headstock of the machine, | 
leaving the turnings practically dry after passing through the | 
strainers, which separates the chips from it before passing | 

| 


through the pump again. 
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THE SLIP OF BELTS. 


By J. STORMONTH. 

Many experiments have been made with belts. The co- 
efficients of friction of various materials; the ratio of the 
tensions on the tight and slack sides of belts at different ares 
of contact, and the ultimate strength of belts have all received 
attention. The results have formed a useful basis on which 
to proceed in practical work. But slip, so far as I am 
aware, has been treated only as a point affecting the relative 
speeds of driving and driven pulleys. And as in the majority 
of cases exact ratios are not very important, slip is usually 
treated as a negligible quantity. Yet slip is an integral part 
of belt driving, and the present article is an attempt to put the 
subject in a clearer light. 

When a belt is placed on two pulleys it is given suffi- 
cient tension to enable it to drive without slipping. For 
the sake of clearness, I assume that our attention is directed 
to pulleys whose axles are practically in a horizontal plane. 
A common allowance for rubber belts when new is gin. per foot 
in length. A stringis passed round the pulleys and cut off to the 
exact length. The belt is cut off to the length of the string, 
minus the gin. per foot, which in the case of a 20ft. measure- 
ment would be 74in. Those in the habit of placing many 
belts may occasionally allow an inch or two more for some 
drives. The tension given by this amount depends naturally 
on the thickness, condition, class, and make of belt. A strip 
of new rubber belt 2$in. by jin., which I tested recently, 
stretched gin. per foot at a tension of 45 lb. per inch of width, 
while a strip of used rubber belt lin. by fin. stretched fin. per 
foot at a tension of 56 lb. Astrip of used belt similar in 
appearance to Balata, 2in. by 3in., stretched ,*,in. per foot at a 
tension of 60 lb. per inch of width. 

A rubber belt is placed at a stretch of gin. per foot, giving 
a tension of 60 lb. per inch of width. As the load is moved by 
the driven pulley, the tension on the tight side, assumed to be 
the under side, increases, while the tension on the upper or 
slack side decreases. Let the difference be such that a length 
measuring 12Zin. on the upper side measures 12}in. on the 
under side; then neglecting other considerations for the 
moment, the slip will amount to 1 per cent. Should some of 
the stretch become permanent, further extension will take 
place on the under side, until, it may be, the tension on the 
upper side is insufficient to give the required adhesion to the 
pulley. When slipping—not slip—of the belt takes place, and 
the belt is shortened once or twice, it may, under favourable 
conditions, run for months, and even years, without requiring 
tightening. In these cases the elasticity of the belt acts 
steadily within the limits of the stresses to which the belt is 
subjected. Since slip depends largely, or mainly, on the 
stretch of a belt under given tensions, it may be considered 
that the best belt or class of belt is that in which the stretch 
and resulting slip is least. Other considerations have, how- 
ever, to be borne in mind. 

If different classes of belts are tested on a pulley at rest, 
different ratios will be obtained for the slack and tight sides 
at the point where slipping takes place. This depends, of 
course, on the coefficients of friction of the belts, and on 


| their pliability, if the pulley is a small one. 








Tue first railway to be opened in Japan was that | 


| between Tokio and Yokohama. It was at first worked with 10 


| 


i 


locomotives, 58 passenger cars, and 75 goods trucks, . In the first | 
year the profits were £684 per mile, ; 


With a strip of leather belt 2in. by fin.; rubber, 2in. by }in.; 
imitation Balata, lin. by din.; the respective tensions on a 
pulley 6in. diameter were, 1: 2°3; 1:4:7; 1:8. It is 
generally assumed, which is not necessarily the case, that the 
running tensions are similar to those of a belt when ona 
pulley at rest, and that accordingly a tension of 60 lb, per 
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inch on the tight side of the belt would not, in the case of 
1:3, cause slipping until the tension on the slack side falls to 
20 lb. Leta belt be stretched from its normal condition to 
an amount representing 50 lb. per inch in width, and 
suddenly released. Contraction will take place too rapidly 
for the eye to determine the time at first, yet it may take 
from ten to twenty seconds to contract the amount by which 
it was stretched. The action in practical work is, I consider, 
clear. A belt on a pair of pulleys at 6ft. centres runs at the 
low speed of 360ft. per minute. The belt is placed at a certain 
tension, and on driving taking place the tight side stretches 
another jin. per foot. Theoretically the slack side should 
contract ¢in. per foot. But the time for contraction is only 
one second—the interval in which any part of the belt leaves 
the driving pulley and reaches the driven. And this con- 
traction takes place against a less tension already existing on 
the slack side. Unlike the tension, the contraction is effected 
only by the belt’s inherent elasticity. If the contraction is 
effected in one second, the mean contraction is yin. per foot 
instead of in. Extend the shaft centres to 24ft., and there 
are now four seconds of time between pulley and puiley. In 
addition to the increased contraction on the slack side, owing 
to the larger time, there is the well-known advantage that 
the increased weight of the belt supplements the tension on 
the slack side of the belt. 

But there is another important point. When the tight 
side of a belt stretches under an irregular stress, say din. per 
foot, the belt is drawn on to the driving pulley at that 
increased stretch. We have then the belt stretched the 
length of the semi-circumference in addition to the length of 
the tight side. Let the pulleys be 4ft. in diameter at 6ft. 
centres. Then practically the stretch extends to 12ft. of the 
belt. This is partly taken up by the driven pulley, but till 
the belt reaches the point of the driving pulley at which the 
slack side commences, the whole belt has stretched ljin. A 
sudden stress then due to irregular tension, as in driving a 
pump, or to the inertia of machinery started suddenly, tends 
to open out a short belt, just as we may open out a Rams- 
bottom piston ring by puiling it apart at the free ends. In 
these cases the driving pulley slips. A belt therefore requires 
to be placed with a much greater tension on short drives than 
on long ones, under otherwise identical conditions. <A good 
example of the difficuity with short drives may be seen in the 
case of the wet end of an ordinary paper-making machine 
where the drive is short and the belt requires to be very tight. 
The fact that such pulleys are slightly varied in their ratios 
by the attachment of short pieces of telt to one or other of 
the pulleys, gives an irregular tension to the belt. The felt 
raises to some extent the coefficient of friction. 

The conolusions I have drawn from observation as to the 
differences in the elasticity of belt materials are in accord 
with more scientific ones.* ‘‘ Even within the limits of perfect 
elasticity different bodies show distinct differences in their 
behaviour. Some recover their form immediately after the 
removal of the force, while others, though they recover it 
ultimately, take considerable time to do so.”’ 

I will consider shortly the benefits of pulleys, large in 
diameter, for belt driving. But I may point out here that 
since the amount of slack or extra stress on a belt is affected 
by the diameter of the driving pulley, the length of a drive 
snould, if practicable, bear at least a certain ratio to the 
driving pulley. Slipping tends to lessen the coefficient of 
friction between'a belt and pulley, and thus induce more 
slipping. By having a drive two and a-half to three times 
the length of the semi-circumference of the driving pulley, 
a sudden stress is taken up by a larger stretch of belt than 
in the case of a short drive. 1n the case of two 6ft. diameter 
pulleys 9ft. apart, a sudden stretch on about 18ft. can only be 
taken up by a 9ft. length. Remove the pulleys to 27it. 
centres, and now a stretch on 36ft. is taken up by a length of 
27ft.; and in addition, as already observed, the extra length 
of belt assists the elasticity. Belts in the above ratios, either 
on horizontal drives or semi-vertical ones,and when otherwise 
properly proportioned, drive well. 

The pliability of a belt on a long drive makes amends toa 
certain extent for the lack of elasticity, and lessens the bend- 
ing stresses. A stiff belt—and some are very stiff when new 
—running at a few thousand teet per minute, as in the case of 
dynamo drives, does not readily bend, and especially on com- 
paratively small pulleys. The tension of the belt may be 
insufficient in such cases to cause adhesion at the point where 
the belt should be a tangent to the pulley. ‘he arc of 
contact is thereby lessened. And the more so since a certain 
amount of tension is necessary to expel the air, or the bulk of 
it, which tends to enter between the pulley and belt. 
Probably when contact of the belt and pulley takes place at 
the tangent, the compression which occurs at that moment of 
the particles of the inside of the belt at that point helps to 
eliminate the air. An interesting feature of air space in this 
connection may be noted in the case of reeling paper. The 
tightness of a sheet of paper when being reeled on a spindle 
determines the hardness and firmness of the roll or reel of 
paper. It has been found that a metal roll resting on the 
reel of paper while it is being reeled, at the point of contact 
of the sheet and the reel, makes a hard and firm roll. This is 
evidently due to the weight of the roll, eliminating the air. 

In considering how slip or creep takes place there is no need 
to imagine a mysterious action of the beit on the pulley, as is 
suggested by the word creep. If we suppose the belt to be 
infinitely thin, then if tin. per foot is the difference in the 
lespective tensions, the maximum stretch takes place just as 
the belt is leaving the driven pulley, and that stretch is the 
measure of theslip. Another matter somewhat complicates 
the action of slip. The length of the outside of a belt on a 
pulley is greater than the length of the inside by an amount 
proportional to the thickness of the belt. A belt gin. thick 
has a difference on the semi-circumference of a pulley of 


2x = =1-178in. And this difference is the same 
whether the pulley is 12in, or 12ft. in diameter. As a belt 
passes on to a pulley, compression of the inside or extension 
of the outside takes place. When the compression and 
extension of the belt are equal, as in the case of lightly- 
loaded leather belts, the middie line of the thickness of the 
belt is the neutral axis. The inside of the belt extends and 
the outside contracts to the tension of the neutral axis as the 
belt leaves the pulley ; and while the pulley is driven by the 
inside ot the belt, the slip makes the actual speed of the cir- 
cumference of the pulley that of the neutral axis, To put 
it in figures: Let the belt be jin. thick, then the neutral 
axis is Zin. greater in diameter than the pulley = 0°7854in. 
in circumference. On a 4in. pulley the amount of belt 
passing over in inside measurement is 12-56in., and the 
1ength of the neutral axis in the same time is 13-35in. But 





** Properties of Matter.” Poyntingand Thomson. Page 55. 








as the 12-56in. extends to 13-35in. the actual speed of the 
pulley is that due to a circumference of 13-35in. A light 
ieather belt lin, x ,3,in. tested on a 2gin. Pickering governor 
—a very light drive—with pulleys 16in. and 4,'5in. in diameter, 
gave a ratio of speed of 12 : 46 when running, which is just 
the ratio obtained by considering the centre line of the thick- 
ness of the belt as the neutral axis. Hence the recognised 
rule that the true ratio of the speeds of pulleys is that due to 
the diameters plus twice the haif-thickness of the belt. The 
position, however, of the axis depends on the style of the 
belt and its running conditions. I have found it to vary 
in its position relative to the inside and outside of the belt from 
2:5 to 5:2. The tension and compression adjust them- 
selves as the belt passes on to the pulley. 

Since the difference in length ot the outside and inside of 
a belt gin. in thickness is approximately 1,5,in. on a semi- 
circumterence, the difference on a 12in. pulley is Zin. per foot. 
Allowing the compression and extension to be equal, and the 
slack tension to be gin. per foot, the total extension of the 
outside of the belt round the pulley is §+ = jin. per foot. 
On a puliey 4ft. in diameter it is § + ,4; = }gim. It is these 
severe and alternating stresses tnat destroy thick belts on 
small pulleys, and which in all cases tend to disintegrate 
belts. Otherwise, seeing the working tensions are small com- 
pared with the ultimate strength of belts, they might, apart 
trom atmospheric infiuences, last as long as the pulleys, 

Leather, being of a homogeneous nature, is well suited to 
withstand the compressions and extensions to which belts 
are subject. Joints, and the fact that two or three plies are 
requisite for heavy belts, impair their value. It may be 
thought that if in a double-ply belt the neutral axis is between 
the two, homogeneousness 13 secured. ‘This is, I consider, 
frequently the case, but evidently lacing passing through both 
plies tends to disintegrate itself, especially if the laces are not 
of the same elasticity as the leather. Belts made in plies, as 
rubber belts, tend to split at one or other of the plies. The 
thinner belts are consistent with strength the less they are 
stressed in passing round pulleys. Practical points have to 
be attended to, as, for instance, the one that wide belts are not 
so readily run on to pulleys without damage as narrower belts. 

Joints present some points of importance. Broadly, there 
are three classes; those in which the end of the belts are 
butted together and fastened by a separate piece overlapping 
both; those in which one end of the belt overlaps the other ; 
and those in which the two ends are turned up at right angles 
to the belt and fastened with a plate at either side, held 
together by bolts passing through the thickness of the two 
plates and two ends. The last method is preferable for 
smooth running, and where there is room for the belt to run. 
It is not desirable for belts that have frequently to be thrown 
off and on by hand. 

When belts are butted they should be clear at the ends 
to allow of clearance when passing round pulleys. The bolts 
are more apt to tear the belts, from the way the stresses are 
applied, but they run more smoothly than overlap joints. 
Overlap joints are the simplest to fasten or undo—a matter 
of importance—but they are more severely stressed in some 
respects than the others. While leather belts for machine 
work are commonly fastened with laces, in mill work they are 
usually fastened with some class of bolt. A common rule is 
to make the joint of the same length as the width of the belt. 
A little reflection will show that as a belt has to undergo con- 
siderable extension in passing over comparatively small 
pulleys, and less or more over ail pulleys, the overlap has to 
undergo even more; and while the extension of the belt 
proper stresses all the upper cross section of the belt, even 
more stress comes on the overlap and is exerted on the bolts. 
‘The result frequently is that the bolts in the last row com- 
mence to work and chafe, so that they are of no real assist- 
ance to the belt, and tend to weaken it through enlargement 
of the bolt holes in the slack row. Noting this fact has 
led to the shortening of such joints by myself. There are 
fastenings other than the simple bolts that have advantages 
in some cases. 

The ultimate strength of belts being from 3000 lb. to 5000 lb. 
per square inch, the ordinary belt tensions are small in com- 
parison. I have tested a narrow strip of imitation balata 
to a breaking stress of 7000lb. per square inch. Ordinary 
working tensions range from 30 1b. per inch of width to 100 Ib. 
As already mentioned, it is the alternating stresses in going 
round pulleys that lead eventually to disintegration, and 
especially, when through short drives, severe comparative 
tensions are exerted in frequently tightening the belts. 
There is a greater tendency than there was to lessen the 
tensions of belts per inch of width. This in itself is 
advantageous, but should be considered in connection with 
the drive. A good drive will transmit 901b. per inch on fair- 
sized pulleys, say 12in. belts on 5ft. or 6ft. pulleys. A main 
drive with two belts 28in. wide and gin. thick, with 14ft. 
pulleys and 50ft. centres, gave off over 1001b. per inch of 
width, and required taking up at two or three months’ 
intervals. Taking off some of the extra stresses, and bringing 
the tension down to 90 |b. per inch of width, the belts ran two 
years without tightening, transmitting 500 horse-power. A 
Yin. belt drove two single-acting pumps of 8in. bore with an 
intermittent supply ot water. ‘he driving pulley in this 
case was too smali—20in. in diameter—and the belt did not 
cover the semi-circumference. The water was lifted and 
forced 10ft. ‘The first belt lasted for seven years. The pump 
was altered to lift 25ft., and the next belt lasted eighteen 
months. It was difficult to find the actual tensions in this 
case, and it is simply given for comparison. Two drives with 
15in. rubber belts claimed attention from the fact that one 
ran for years without being touched, while the other required 
frequent tightening. In the first case the pulleys were 
6ft. diameter and at 24ft. centres. In the second, the pulleys 
were 4ft. diameter and 16ft. centres, and both transmitted 
about 45 lb. per inch of width at normal running. As I 
have already pointed out, the extra stresses on the tight side 
of the belt when running on to the driving pulley are severe in 
the case of small pulleys and thick belts. 








THE SIBERIAN RAILWAY. 


Tue Imperial Commission appointed rather more than ten 
years ago to superintend theconstruction of the Trans-Siberian 
Railway, met a few days ago in St. Petersburg to discuss the 
estimated expenditure during the present year, and also to 
hear a report of the work carried out by the Commission since 
1892. 

With the exception of the Ring Railway round the southern 
end of Lake Baikal, and of which 36 miles have been built, 
the Siberian Railway is now complete throughout its entire 
length of 5628 versts, or about 3752 miles, and the total cost 
of its construction, including the Baikal Ring Railway, has 





been 384,604,743 roubles, or rather more than £40,000,000 

It may be remarked that these figures are about half of the 
amount quoted by the Minister of Finance, M. Witte, in his 
last budget, for therein he said that the total cost amounted 
to nearly 750,000,000 roubles. According to the Statement 
just made by the Commission, the western Siberian section 
cost 51,110,367 roubles ; its length is 1328 versts, and the cost 
per verst of two-thirds of a mile was 38,487 roubles. As the 
exchange rate is 2s. 14d. per rouble, the English equivalent in 
pounds sterling may be arrived at approximately by dividin 

the roubles by ten. The central Siberian section oan 
101,481,382 roubles, its length is 1715 versts, and the cost per 
verst was 59,173 roubles. The Trans-Baikal Railway cost 
79,942,702 roubles, the Ussuri Railway 46,267,088 roubles 
and the steam ferry across Lake Baikal 6,744,340 roubles. In 
addition to these sums the Commission has had to expend 
94,320,000 in reconstructing various sections of the line, and 
in repairing—by laying down a heavier type of rail—the great 
mistake made in laying down at first a type of rail that was 
far too light for the trattic. How greatly the construction of 
the Siberian Railway has succeeded in accelerating inter. 
national intercourse 1s seen from the fact that while a journey 
from London to Shanghai vid the United States takes 30 

days, the journey to Shanghai by the Siberian Railway takes 
only 17 days and 20 hours. A voyage from Hamburg to 
Shanghai, vid the Suez Canal, lasts 364 days, but acrogs 
Siberia the journey by rail takes only 17 days and 6 hours, 
Supplementary credit to the amount of 10,321,028 roubles hag 
been granted tor the purpose of building a commercial harbour 
at Viadivostock, and for improving the navigation of the 
rivers Chenlyma, Angara, Amur, Shilka, and Ussuri. Of great 
importance has been the activity of the Commission with 
regard to subsidiary undertakings connected with the con. 
struction of the Siberian Railway, and at a cost of 30,646,581 
roubles. One of the most important tasks thus undertaken 
was the colonisation of Siberia by Russian immigrants. Thus, 
the Commission established a series of ‘* collecting points,” at 
which the colonists could meet, and at which they received 
medical assistance and food. At these places hospitals were 
built, and sick persons were looked after in them until they 
were restored to health. The cost of parcelling out the land 
to the extent of 6,329,715 acres was 4,388,693 roubles. Then 
the Commission had to undertake the enormous preliminary 
work involved in draining the marshy land, and in providing 
the districts lacking in water with a water supply. The 
number of immigrants settled in Siberia since 1893 1s 611,494 
persons of both sexes, and many of them received a fairly 
large sum of money towards establishing themselves in their 
new homes. According to the Edict of 1899, the greatest loan 
that could be made to any one family towards the expenses of 
settlement was 150 roubles in the Amur Territory, and 100 
roubles in the other parts of Siberia. For the first five years 
the colonist pays no interest on his loan; but during the 
following ten years he has to repay the loan in equal yearly 
instalments. ‘I'he total number of families availing themselves 
of these loans from 1894 to 1901 amounted to 64,892, and the 
loans thus issued amounted to 12,301,811 roubles. It has 
always been a drawback to husbandry in Russia that the 
tillers of the soil would not use modern agricultural imple- 
ments ; thus, the authorities recognised early the necessity of 
providing the settlers in Siberia with the means of procuring 
such implements, the use of which meant such a great deal in 
breaking up the virgin soil of Siberia, and 29 depots were 
established for the sale of agricultural implements and 
machinery. Since 1898 there were sold 51,540 ploughs, 2619 
mowing machines, 2840 reapers, 511 threshing machines, 2275 
scarifiers, and 118 horse rakes, which represent a total outlay 
of 3,651,400 roubles, 

In 1894 a start was made with the building of churches and 
village schools ; of the former 190, and of the latter 184 were 
built, and 6600 children are receiving education. Then the 
Commission had to consider the question of developing the 
great productive forces of Siberia. For this purpose the geo- 
logical exploration of the regions traversed by the railway was 
carried out, and led to good results with regard to a supply of 
coal at the station of Sudshenka, on the central Siberian 
section, and also near to the village of Cherémchovskoye, in 
the Government of Irkutsk. At the same time, steps were 
taken to draw up a geological map of Siberia. 

The sum of 1,574,917 roubles was assigned by the Commis- 
sion for improving the gold mining industry of Siberia, and in 
1893 an expedition was sent to Kamschatka ; this resulted in 
the discovery of rich deposits of gold. Apart from this 
work, topographists have been at work since 1898 in the Amur, 
Lena, Yenissei, and Minussinsk districts in search of gold. 
At the same time, the gold-washing industry has been investi- 
gated, with a view to developing this brancn of gold mining. 

Finally, the Commission has devoted its attention to the 
development of the shipping on Lake Baikal, and to the 
economic development ot the coast line of that large lake. To 
that end hydrographical, topographical, meteorological, and 
astronomical explorations have been carried out on Lake 
Baikal, and more than 75,000 soundings therein were taken 
during the last six years. So far, 2600 miles of the coast line 
of Lake Baikal have been mapped out, ten lighthouses hav» 
been built at various points, and steps have been taken to 
define the flora and fauna of the lake and of its coasts. 
Independently of this work a special expedition was sent to 
explore the estuaries of the rivers Ob and Yenissei, and it 
discovered the fact that both these important rivers are 
navigable by ocean steamers for a distance of about 1000 miles 
from their mouths. 








Mr, ALEXANDER MakcET.—Mr. Alexander Marcet, a director of 
J. and E. Hall, Limited, died on Saturday, March 2lst, at his 
town house, 3, Buckingham-gate, after a very short illness. He 
was born in London in 1859, and was the only son of th» late 
Dr. William Marcet, M.D., F.R.S., well known for his scientific 
research work, Mr. Marcet was educated at Marlborough College, 
and served his engineering pupilage with G. Forrester and Uo., 
Liverpool, a firm now defunct, but at one time celebrated as 
makers of large marine engines. He subsequently attended a 
course of lectures in the Engineering Department at University 
College, London, and passed his examinations with honour, The 
experience in marine work which he gained was of great value to 
him and to his clients in the special branch of engineering which 
he later adopted. In 1883 he joined the staff of the East Ferry- 
road Engineering Works, and was employed by that firm in charge 
of the erection of hydraulic machinery at the Millwall Docks. in 
1887 he joined, as partner, the then private firm of J. and E. Hall, 
who at that time were about to introduce their patent carbonic 
anhydride refrigerating machine, his originality, sound judgment, 
and unflagging energy contributing materially to the successof that 
machine. He was a member of the Athenwum Club, and in his 
recreation was well known as an experienced yachtsman, having 
carried off many prizes at the regattas of the Royal Thames and 
Corinthian Yacht Clubs, of which he was for many years a member. 
He had recently become a keen motorist, and was a member of the 
Automobile Club. 
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INSTITUTION OF NAVAL ARCHITECTS. 





Tux forty-fourth session of the Institution began on 
Wednesday morning. After the transaction of routine 
business, the annual report of Council for 1902 was 
read. 

The Council have much pleasure in reporting that 
during the past year the affairs of the Institution have 
continued to prosper. The increase in the roll of mem- 
bership is smaller than during the previous year, but 
this is largely due to the fact that no summer meeting 
was held at which new members could be elected, and 
the number of candidates now coming up for election is 
well above the average of recent years. No regular 
summer meeting was held last year, but the Council 
accepted a very cordial invitation from the President and 
Council of the German Institution of Naval Architects 
to take part in their summer meeting at Diisseldorf, and 
a large number of members accordingly availed them- 
selves of this opportunity. The very kind reception 
which they met with, and the great interest of the 
exhibition and the neighbouring industrial works which 
they were privileged to visit, amply rewarded those who 
proceeded to Germany, and the best thanks of the 
Council were conveyed to those who so kindly and 
hospitably entertained the members of the Institution. 
The Martell Scholarship in Naval Architecture, which, 
last year, was thrown open for competition, was duly 
awarded, in August last, to Mr. L'oyd Woollard, of the 
Thames Ironworks, the award being based upon the 
result of the Board of Education’s examinations in the 
prescribed subjects. The hopes of the Council have 
been amply justified by the interest shown in the exa- 
ynination, and the number of candidates who entered. 
The successful candidate is now pursuing his studies at 
the Royal Naval College at Greenwich. A cordial 
invitation from the Lord Mayor of Belfast (Sir Daniel 
Dixon) to hold a summer meeting in that city has been 
accepted by the Council; and a further invitation, to 
include a visit to Dublin, has been received from the 
President of the Institution of Civil Engineers of Ireland 
(Mr. J. H. Ryan), and has also been accepted. Lastly, 
the Council have much pleasure in announcing that they 
have awarded a gold medal of the Institution to Captain 
G, Russo, RI.N., for his valuable paper on “ The Navi- 
pendular Method of Experiments as applied to some 
Warships of different Classes,” and a gold medal to 
Professor 8S. Dunkerley, for his paper on * The Straining 
Actions on the different Parts of a Crank Shaft.” 

After the presentation of the medals, the President 
delivered his annual address, which began with graceful 
references to the death of Mr. Martell, Mr. G. W. Rendel, 
and Mr. Frank Marshall. After advocating the con- 
struction of an experimental tank at Bushy, he proceeded 
to deal with the education of apprentices, asking, 
are we to follow in the rigid groove that has hitherto 
served to mould our young engineers and shipbuilders, or 
are we to broaden our views and adapt our methods to 
meet the increasing demand for higher training and more 
intelligent application of scientific principles? An in- 
stance, he said, of the liberal spirit in which the Govern- 
ment has dealt with some of the obstacles that hamper 
our national industries in competing with those of other 
countries has quite recently been shown in connection 
with the work of the Engineering Standards Committee, 
who have just published their first list of standard rolled 
sections. During the past year the total tonnage 
launched, both naval and mercantile, in the United 
Kingdom, amounted to 1,521,700 tons, or 215,000 tons 
less than the proses year, a shrinkage of 124 per cent. 
More than half of this reduction was on warship tonnage, 
chiefly of private construction. The falling off in similar 
tonnage under construction at the close of 1902 is even 
more marked, being a decrease of 367,800 tons, or nearly 
22 per cent. on the corresponding amount twelve months 
before, and this decrease is largely on merchant vessels 
under construction. Abroad, the returns from most of 
the leading maritime countries likewise mark a diminution 
in the tonnage launched during 1902, the chief exceptions 
to this being France, where the increase in mercantile 
tonnage is under the head of sailing vessels, and Russia, 
whose warship construction has increased by a consider- 
able percentage. On the other hand, the output of 
German shipyards shows, in the aggregate, a reduction 

on the previous year, and the United States—although 
their total of 396,400 tons is the next largest to the 
United Kingdom—still experienced a large reduction 
on the previous year’s work. Of individual ships 
launched during 1902, the Cedric, of 21,000 gross tons, 
launched from Messrs. Harland and Wolff's yard in 
August last, holds the world’s record for displacement, 
but the Kaiser Wilhelm II., of 20,000 tons, follows her 
close, and the latter vessel's designed mean sea speed of 
24 knots should secure for her, for a time at any rate, the 
premier position in the Atlantic race. As in steamships, 
so in sailing vessels, no finality in size appears to have 
yet been reached. Those who visited Bremen, subse- 
quently to the Diisseldorf meeting, were able to inspect 
the five-masted Preussen, of over 5000 tons, then being 
completed for sea, while at Quincy, in the United States, 
Was launched an even larger seven-masted sailing vessel, 
the Thomas W. Lawson, of 5200 tons. He would indeed 
be a rash prophet who would attempt to place a limit 
upon either size or speed of ships. He said that among 
the most important events in naval engineering last year 
were the steam trials of the armoured cruiser Good 
Hope, the vessel that afterwards carried Mr. Chamberlain 
to South Africa. On her eight-hour full-power trial, this 
vessel—of 14,100 tons displacement—attained a mean 
speed of 23-05 knots; this was the highest speed attained 
by any vessel in the Royal Navy other than torpedo craft. 
On a thirty hours’ run at three-fourths of the full power 
the speed was 22:08 knots. The maximum total indi- 
cated horse-power of the Good Hope’s engines collectively 
was 31,008. She has forty-three Belleville boilers, and 














































































the ship. Subsequently, progressive speed trials were 
carried out by which information was obtained which 
will doubtless be of value to designers of vessels of this 
class. By this speed curves plotted from the trial results 
it would appear that to go from half the full speed— 
115 knots—to full speed—23 knots—needs, roughly, 
26,000 additional horse-power, whilst the last knot alone 
absorbs 8621 horse-power—that is to say, to progress 
from 22 to 23 knots needs as much power as the total 
required to drive the ship at about 16 knots, or, to put it 
in still another way, the power needed to drive the Good 
Hope at full speed would propel two similar vessels at 
about 19 knots. The coal consumption at full speed is, 
roughly, 26 tons per hour; at 19 knots it is about 
11 tons per hour. Again, at full speed the ship will 
steam 0°85 knot for each ton of coal burnt, while at 
19 knots the distance would be doubled for a similar con- 
sumption of fuel. Such is the price paid for high speed 
afloat. He then mentioned the Navy Estimates, and 
referred to the new departure that will probably be 
welcomed by many Admiralty contractors, the decision 
of the Board to allow ships built by private firms to be 
completed in the contractors’ yards, so as to be in all 
respects ready for commission. He concluded by saying 
that we must look upon the present Estimates, however 
large, as a normal and reasonable provision for keeping 
our first line of defence up to the high standard which 
the Admiralty have rightly set up. But the price which 
the country must pay for her security is also high. Par- 
liament votes the money, and the ships have to be built. 
Let us see to it that the country gets full value for its 
outlay, and that British-built ships continue to hold their 
own against all comers in speed, power, workmanship, 
and efficiency. 

The first paper read was that by Mr. Whiting on “ On 
the effect of Modern Accessories on the Size and Cost of 
warships,” which we publish in abstract on page 351. The 
discussion was opened by Admiral Fremantle, who held 
that in the main the author was-right. Nevertheless, 
the paper was really an indictment of the naval officer. 
The navai officer was always asking for things. He it 
was who had to live on board men-of-war, and felt wants. 
A comparison between our own and foreign vessels was 
not fair, because our men lived more at sea than those 
of other nations. He was, however, quite prepared 
to admit that there were weights on ships of war 
which really were not necessary. Thus, he remem- 
bered, when the Devastion was lying at Plymouth 
on one occasion, she had four anchors, and other ships 
of the same tonnage had three. The authorities took 
out a coal bunker which held 60 tons and utilised the 
space fora dynamo. The result was that the ship had a 
list to port. He suggested that one of the port anchors 
should be dispensed with. This gone, with its. cables 
and fittings, would nearly have brought the ship on an 
even keel. But no; the Devastation always had had 
four anchors, and must continue to have them. He held 
that there ought to be some competent official who 
would go round our ships and say, not what ought to be 
put into them, but what ought to be taken out of them. 
Comfort for the crew was no doubt studied more 
often than seaworthiness. There was far too much 
duplication of gear. Common sense should be employed 
in deciding what ought and what ought not to be dupli- 
cated. The tendency of the naval officers and the crew 
is to ask for too much. He was quite certain that 
far too much weight in the shape of stores was carried. 
Admiral Morant held similar views, but he was glad to 
say that some attempt has been made to restrain the 
tendency to increase weight. 

Mr. Watts held that Mr. Whiting’s paper must be 
of great interest to the meeting, because of the im- 
portant part private firms played in building for the 
Navy. The question was how to get the greatest 
efficiency for the least money. As tothe possible saving 
of 5 per cent. named by Mr. Whiting, he might say 
that a greater difference than this was met with in the 
ships built in different yards to precisely the same 
specifications. It was not easy to explain the reasons 
for the difference. 

Professor Biles said that this paper was in a way a 
supplement to that read by Sir Laird Clowes last year. 
The tendency to augment weight was not confined to the 
Navy; it was found in the mercantile marine as well. 
Professor Biles complained at some length that detailed 
weights of warships were not available, and that when, 
at the Newcastle meeting, Mr. Watts was willing to 
supply figures, Sir William White stopped him. There 
was a tendency to blame the naval architect; but it 
must be kept in mind that the naval architect was 
responsible only for the weight of the hull. As for the 
rest, he was only an assembler of parts. He maintained 
that no secrets should exist as to the weights of hulls. 
Those who worked for the public should take the public 
into their confidence. 

Mr. Hammerton said that he had put a few figures 
together. He imagined an extreme case. He took such 
a cruiser as Mr. Whiting had taken; he cleared out of 
her all that was considered necessary to make her habit- 
able. She carried her crew in a Cunard liner, from which, 
we understood him to say, the crew could be transferred 
when fighting was to be done. He found that the weight 
saved was 1200 tons. At present the cruiser carried 
enough ammunition for twenty minutes’ fighting. The 
1200 tons saved would permit her to double her ammuni- 
tion and double her coal. That was to.say, the condition 
of habitability, according to modern notions, on board a 
cruiser entailed an addition of 1200 tonsto her fighting 
weight. 

Admiral Sir G. Noel pointed out that itis quite a fallacy 
to think that warships will ever have to fight, save under 
the most exceptional conditions, and that we cannot strip 
a ship on the theory that she is intended solely for fighting. 
He maintained that the 18-ton boats were simply 
invaluable, and that ground tackle of the most complete 
kind was essential. 





her machinery space occupies about half the length of 


Mr. Hughes, of the Argentine Navy, held that there 


was far too much duplication and complication. Dupli- 
cates were introduced which could not be worked until 
the broken-down gear was cleared away, and in an action 
“something would happen” long before that could be 
done. As for elaborate steering gear, what was the use 
of that when a rudder head had been smashed ? 

Sir W. H. White endorsed Mr. Whiting’s views ; every 
one should try to keep down weight, but it was really a 
naval officer’s affair, not a naval architect’s. The ruling 
tendency in the British Navy was to greater comfort and 
increased weight. The widest differences of opinion 
existed as to what was and was not needed. Thus, in 
other navies, the 18-ton boat was not favoured. It was 
held that every good purpose was served by a boat of half 
that weight. 

Admiral Fitzgerald did not think it was possible to 
save weight. It seemed to him that they had cut things 
as fine as possible already. If they had not, how did 
they explain the incessant breakdown of machinery and 
boilers, and the constant repairs of hull and fittings ? 
What they wanted was a ship that would be always 
ready when required, and not a cheap ship constantly 
breaking down. 

Mr. Whiting then replied, but he had very little to add 
of value. He directed attention to the fact that ships 
which were not “habitable” had before now played an 
important part in warfare, as, for example, the original 
Monitor, built in one hundred days, which broke down the 
whole Confederate naval powers in home waters. A vote of 
thanks was passed by acclamation, and Admiral Fitzgerald 
then read a paper on “ The Lines of Fast Cruisers.” His 
contention is that our cruisers have “ hollow ” lines, and 
that they would be greatly improved if their lines were 
fuller and straight. The amount of instruction obtained 
was not, we think, commensurate with the time occupied, 
but the discussion had the merit of being rather 
amusing, being diversified by more than one passage of 
arms among the speakers. Admiral Fitzgerald based his 
arguments on an engraving which he had borrowed from 
the editor of the Naval Annual. This was a vertical 
elevation and a plan of the Monmouth. He assumed 
that the lines of the plan were water lines. Sir 
William White, however, explained that the diagram in 
question did not show the water lines at all, but the 
lines at the level of the armour deck. The discussion 
was opened by Mr. Froude, who explained at some length 
the conditions which made it expedient to use hollow lines in 
a man-of-war and straight lines in an Atlantic passenger 
ship. The whole question turned on the relation of speed 
to length ; the Atlantic liner of 23 knots being slow for her 
length, while the cruiser of 23 knots was very fast for 
her length. The question of pitching had to be con- 
sidered, and the way in which a ship pitched depended 
mainly on the relation borne by her length and pericd of 
pitching to the length of the waves, and special attention 
was given to this consideration in designing men-of-war 
most of whose time would be passed in the Channel, or 
on narrow seas with short waves. He was followed to 
much the same effect by Mr. Watts. 

Prof. Biles considered at much length the whole ques- 
tion of bow form, and its relation to pitching. As to the 
hollow bow of the County class, he thought that 
Admiral Fitzgerald hardly realised how little the 
hollowing meant. On the line 4ft. up from the keel the 
longest ordinate in a length of about 100ft. was 39in. ; 
at 8ft. from the kee] it was 37in.; at the load line it was 
only 14in. He then went on to describe certain experi- 
ments which had been made by Messrs. Denny Brothers 
in their experimental tank. A model of the County class 
was altered so that the lines were straightened. This 
caused an increase of displacement of 7 per cent., and to 
maintain the same speed of 23 knots an addition of 3000 
indicated horse-power, or 14 per cent., was needed. The 
model was then filled out underthe fore foot, with the result 
that the hollow line original form required 22,000 indicated 
horse-power; with straightened lines, care being taken 
that the displacement remained unaltered, the same 
power sufficed; and with the small addition under the 
forefoot, a little less power sufficed. At this point Prof. 
Biles got his figures mixed, and the real value of Messrs. 
Denny Brothers’ experiment will not be apparent until 
the corrected figures appear in the “ Transactions.” 

Sir William White amplified what had been said by 

Mr. Watts, and assured Admiral Fitzgerald that the 
“hollowness ” of the bows of the Monmouth was only 
an optical illusion. Commenting on a comparison drawn 
by Admiral Fitzgerald between the County class and the 
Bayan, Sir William held that Admiral Fitzgerald had not 
been fair to the former, which have got speeds of 22°7 and 
22°9 knots, and would certainly do still better with 
improved propellers. As for the Good Hope, no doubt 
she would be a wet ship forward, because the Admiralty 
had expressly insisted that she should have no boat deck 
forward, and her guns were mounted nearer the surface 
of the water than in other cruisers. Admiral Fitzgerald, 
in a few words of reply, expressed his satisfaction with 
the results of the discussion, and that ended Wednesday’s 
business. 
‘lhe discussions were, on the whole, spirited and good. 
They were, in the main, intensely technical, and so inter- 
esting to but a limited number of our readers, dealing, as 
they did, with highly-specialised problems. 





The annual dinner of the Institution was held in the 
King’s Hall of the Holborn Restaurant, and was very 
largely attended. The President, the Earl of Glasgow, 
was in the chair. After the usual loyal toasts had been 
honoured, the President proposed “The Naval and 
Military Forces of the Empire,” to which the First Lord 
of the Admiralty, Lord Selborne, replied. After referring 
very briefly to the army, he said that he would use the 
privilege which he had in addressing them to say a few 
words about the material of the Navy. He dwelt upon 
the fact that the warship is necessarily a compromise, 
and that no battleship could possibly contain in herself 





in the highest degree every feature which was necessary 
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in naval warfare. He touched also upon the unsatis- 
factory nature of comparisons between warships designed 
and laid down at different times. The science of naval 
architecture was continually progressing, and such 
comparisons could only be made fairly between vessels 
built at the same time. The advances in naval 
architecture brought him to the difliculty of dealing 
with new inventions. Inventors poured their ideas 
into the Admiralty, and expected them to be taken 
up and developed at the country’s expense. Most 
of these had to be rejected, but he was continually 
haunted by the fear that some invention that was sound 
might be rejected amongst the ninety-nine that were 
unsound. He was sure that the money of the country 
was not wasted if sometimes the Admiralty were lavish 
rather than backward in taking up an idea that seemed 
to be new and good. It was far better to take up an idea 
for which there seemed to be a good foundation and to 
carry it forward even to eventual failure than to run the 
rik of such a stupendous error as we once made in 
rejecting the idea of the breech-loading gun because of 
the first difficulties that manifested themselves on the 
first presentment of the invention. Let them re- 
member, when they criticised the Admiralty for waste 
of money in connection with water-tube boilers; when 
they spoke as if the naval problem was the same as 
the mercantile problem, when it was perfectly different 
and perfectly distinct; when they pointed to returns 
presented to Parliament to show how much money 
had been spent on repairing water-tube boilers of the 
earliest ships of the type that were made in this country, 
that a far greater service had been done to the nation in 
experimenting, even at great cost to the taxpayer, with 
water-tube boilers, than would have been done had the 
invention been ignored and stifled, as was the case with 
the breech-loading gun. He turned then to the future 
of naval architecture, and discussed particularly the diffi- 
culties connected with ships of great size. He hoped 
that the maximum had been nearly reached, because the 
question of docking such large vessels was already a 
very serious matter. Touching again upon the necessity 
of fighting ships being always compromises, and the 
impossibility of raving both “ quantity and quality” in 
the highest measure, he concluded as follows:—The 
future of the naval architect was at least as great as 
the past had been. We were only at the beginning, in 
his opinion, of the solution of the problems it presented. 
There was a great future for the naval architect who 
could show how to achieve results equal to those 
now being achieved with a greater economy of weight. 
In dead weight was a whole field of enterprise 
for the naval architect. It was not only weights that 
night be saved in what a ship carried, it was the whole 
material of which the ship was built; or, also, again, 
the principle upon which the hull was constructed so 
that the hull might have equal strength and yet be 
lighter, if that was possible. There was a great field for 
the naval architect of the future in all that concerned 
the equipment of the ship, in all that concerned her 
design to meet the conditions she might have to face in 
war. The naval architect who could find out how to 
build a ship so as to make her less vulnerable to the most 
mortal shocks that she might encounter in war, so as to 
make her chances of flotation in action greater and her 
chances of sinking less, was the man to whom the future 
would offer boundless opportunities. He indicated these 
things because he did not want the young men who were 
joining their Institution to think that everything that was 
to be investigated had already been discovered. He 
believed that, immense as had been the revolution in 
naval architecture in the last twenty years, profound as 
was the gulf which divided the ship of to-day from the 
Victory of Nelson, the field of the naval architect of the 
future was quite as great as it had been in the past; 
and he only hoped that the pioneers would remain, as 
they always had been, in this country. 

On Thursday morning the proceedings began with the 
reading of Professor Dalby’s paper on “ The Training of 
Engineers in the United States,” of which we give a long 
abstract on page 346. This was followed by an impor- 
tant and animated discussion, which we must reserve for 
our next issue. The speakers were, on the whole, entirely 
in favour of what is now thoroughly known as the Sand- 
wich system. 








Society oF ARTs —The following are the arrangements for the 
Wednesday evening meetings of the Society of Arts after Easter : 
--April 22nd, ‘‘ Modern Bee-Keeping,” by Walter Francis Reid, 
F.C.8.; April 29th, ‘‘ Automatic Wagon Couplings,” by T. A. 
Brockelbank ; May 6th, ‘‘ The Construction of Maps and Charts,” 
by G. T. Morrison; May 13th, ‘‘ Preservation of Big Game in 
Africa,” by E. North Buxton; May 20th, ‘‘ Fencing as an Art and 
an Historic Sport,” by Egerton Castle, M.A. 


THE New DurHAM Coast RatLway Lingt.—The new Durham 
Coast line of the North-Eastern Railway Company, which hasbeen 
in course of construction for about three years, is now nearly com- 
pleted, and will be opened for traffic in July. This railway, which 
is 9 miles 7 chains in length, leaves the existing ‘‘ through ” route 
from Leeds to Newcastle-on-Tyne, at Hart Station, rejoining it 
later at Seaham. The work of construction was deferred for some 
time owing to developments in the coal trade, but some three 
years ago the contract for the necessary works was let to Messrs. 
Scott and Middleton, of Newcastle-on-Tyne, who have been actively 
engaged upon the works for some considerable time, having at one 
time no fewer than 600 menengaged. Fora considerable distance 
after leaving Hart the line borders the coast, and is thus in direct 
contrast, from a scenic point of view, with the uninteresting route 
via, Wellfield. In the works are included the erection of no less 
than three important viaducts, the one at Hawthorne Dene having 
a brick span of 127ft., being, we believe, the second largest brick 
span in the United Kingdom, and only surpassed by that over the 
river Thames at Maidenhead. The opening of the railway will 
materially assist the full development of the vast latent mineral 
wealth of the north-eastern portion of the county of Durham. The 
new line, ia addition to reducing the distance by railway between 
the Hartlepools and Sunderland by about five miles, will also serve 
as a connecting link to an alternative route between Newcastle-on- 
Tyne and the South, and over which many of the through Liver- 
pool and Manchester expresses to the North, now running «dé 
Stockton and Wellfield, will be diverted. 





PRIVATE BILLS IN PARLIAMENT. 


Tue total. number of private Bills relating to railways, 
canals, tramways, and the supply of electricity, gas, and 
water, deposited for the present session is practically the 
same as for last year, being 188, as compared with 185. 
There is, notwithstanding, a véry notable discrepancy between 
the total amounts of capital proposed to be raised for the 
execution of the respective works petitioned for, past and 
present. 
1903, £75,287,015, thus showing a decrease of £22 391,075. 
The Bills which refer to railways and canals number sixty- 


seven, of which forty-two seek to authorise the construction | 
It will be seen | ULL 
| ranging in length from 14 miles to 28 miles, 


| a light railway of 30 miles long. 
Mullingar, Kells, and Drogheda scheme. 
| incorporate a company to make new lines in the counties of 


of new railways or additional railway works. 
from Table I., which gives in a brief and concise form the 
particulars and items belonging to this class of Bills, that the 
mileage of lines promoted by new companies exceeds that put 
before Parliament by existing companies, although the total 


number of Bills for the larger mileage is but one-fourth of | 
This great difference between the | 


that for the smaller. 
number of Bills and the accompanying mileage of the existing 
and new companies is not difficult of explanation. A con- 
siderable number of the Bills promoted by the former com- 
panies include a great deal of re-construction, widening, 
duplication of tracks, and the removal and re-building of 
stations, goods sheds, and the acquisition of land for other 
improvements. All these works add proportionally but little 


to the mileage, although in many cases an Act must be | 


obtained for them. On the other hand, a Bill promoted by 
a new company is nearly altogether concerned with the 


actual mileage of the line projected, and the necessary | 
| memorials against it were ready for deposit in Parliament, 


attendant works. 


For 1902, the figures were £97,678,090, and for | 


| system, under the regulations of the Board of Trade. 


which, infer alia, desires to change the name of the com. 
pany to the ‘‘ Underground Consolidated Electric Railways 
Company.”’ is 

A scheme to run a tube line from the neighbourhood of 
Clapham Junction to the Marble Arch will, it is caloulated 
require two and three-quarter millions, and the Metropolitan 
District ask for the same sum to carry out ‘the undertaking 
they have had in hand for some time. The City and South 
London and the North-Western London complete the tubo 
Bills, but call for no special notice. It may be stated that 
the object of the former is to connect the Marble Arch with 
Victoria. 

Ireland is to be congratulated upon her contribution to 
the Railway Bills of the present session. Sho has four lines, 
not including 
The chief of these is the 
Its object is to 


Westmeath, Meath, and Lough, with a total length of 
28 miles. A capital of £875,000 is to be raised, of which the 
Lancashire and Yorkshire, the Midland Great Western of 


| Ireland, and the Great Northern of Ireland Railway Com. 


panies will find £350,000, 

Even at this very incipient stage of private Bill legislation 
a notable defection has occurred. It is that of the London 
and Brightov Electric Express Railway, which sought to 
incorporate a company to make an electrical line from London 
to Brighton, commencing in the parish of St. Clement Danes 
and running vid Lambeth. It was to work on the monorail 
This 
project was proceeded with for a short time, until the 


TABLE [, 


No. of 
Bills. 





Promoted by cxisting companies — 
England and Wales 
Scotland .. 


Ireland 


Total .. 


Promoted by new companies— 
England and Wales 
Scotland .. 


Ireland 


Tr tal 


Total for railways and catals 


It will be useful to make a brief comparison of the results 
afforded in Table I., and the corresponding items for the same 
description of Bills in last session. The Bills of existing 
companies number 54. The new lines proposed have a total 
length of 223 miles, as against 178 miles in 1902, and the 
amount of capital asked for is £28,828,830, in lieu of 
£21,280,863. Last year the new companies deposited 20 
Bills, whereas there are only 13 promoted at present. The 
length of the lines was 231 instead of 244 miles, and the 
capital £57,179,766 instead of £30,945,000. Taking the Bills 
of the existing new railway companies together, they number 
67, as compared with the previous 75, and the length of new 
lines is 467 miles in the place of 409 miles, an increase of 
58 miles. The capital to be raised is £55,773,830, as against 
£78,460,629, a decrease of £22,686,799. This last sum is 
nearly the same as the difference of the total capitals required 
for the whole of the Bills in 1902 and 1963. Consequently 
the railway and canal Bills are wholly responsible for the 
financial discrepancy referred to. 

Foremost among our great railway systems, the Great 
Western may be quoted. This company proposes to expend 
two and a-half millions in the construction of 38 miles of new 
lines, deviations, and works. Next in order is the London, 
Brighton, and South Coast Railway with 21 miles, and a 
capital of a million and a-third. The latter company asks for 
powers to work the railway, or any portion thereof, by 
electricity, subject to the regulations of the Board of Trade, 
and to acquire lands for generating stations at Deptford. An 
outlay of a million and a-quarter is contemplated by the 
Midland. It is unnecessary to allude to the other main lines, 
as either no capital is stated officially, orthe amount specified 
is under one million. 

The most important provincial project is the Bristol, 
London, and Southern Counties Railway Bill, which seeks 
to incorporate a company to construct 73 miles of line 
between Bristol, Avonmouth, and the London and South- 
Western at Overton, which is 55 miles from Waterloo Station. 
Six millions is the sum required for this undertaking. There 
are two more proposed capitals of the same amount, which is 
the maximum petitioned for by any private Bill at present 
before Parliament. The intended line will also link up with 
the Midland, Somerset, and Dorset, and with the Midland 
and South-Western Junction routes. This Bill was opposed 
by the Great Western and other parties, who alleged non- 
compliance with Standing Orders. The Examiner, however, 
decided in favour of the Bill, which passed the second reading 
last month. 

Of the eight surviving Bills proposing to authorise the 
construction of new electrical underground railways in and 
near the metropolis, that of the City and North-East 
Suburban. ranks first, with a capital of six millions. It is 
laid cut to connect: the City of London with Tottenham, 
Southgate, Epping Forest, and Waltham Abbey. Objection 


has been taken to this, as well as to some of the other tube | 


Bills, that they lay claim to take subsoil without payment 
of any compensation. The opponents urge, not unfairly, 
that the right to compensation is of great value to the 
owners, as it enables them to protect their adjacent property 
from damage. The central London estimates at £4,200,000, 
the cost of a line from Hammersmith to the City, and con- 
nections with the company’s station at each end, and of 
subways to points under the Thames from under the Strand 
and under Bennet’s-hill. Another instance of large capital 
for tube railways is the three and a-quarter millions of the 
Great Northern, Piccadilly, and Brompton undertaking, 


Length of 
new ijine. 





Proposed capital. 
Total. 


By Ican. 


By shares, 


Miles. £ t £ 


17,831,000 6,230,830 £4,111, 330 


837,500 75,000 $12,500 


217,00 88,000 $05,000 


6,443,339 


18,285,500 $4,898,880 


22 035,090 7,795,000 29,£30 000 


900,000 215,000 1,115,000 


8,010,000 


80,945,000 


56,778,000 


22,035,000 





41,320,500 14,453,000 


[t appears that the allegations of non-compliance with Stand- 
ing Orders were of so formidable a character that the pro 
moters did not care to face the inquiry, and gave up the 
contest. It should be mentioned that powers with regard to 
working lines by electric traction are sought by ten railway 
Bills, including those of the Cheshire Lines Committee, the 
Great Eastern, the London, Brighton, and South Coast, 
and the South-Eastern and Chatham. It must be 
admitted, however regretfully, that up to the present there 
does not appear to be any system of electrical traction 
suitable for the requirements of a large main line system 
which holds out any probability of being successful in a com- 
mercial point of view. It is quite possible that at any 
moment a profitable and economical mode of working may 
be introduced. It may be with this hope that the directors 
of several railway companies are seeking for powers so as to 
be able to avail themselves of electrical traction when it 
reaches that utilitarian stage. 

The only railway Bill having any reference to inland 
navigations and canals is that of the South-Mastern and 
London, Chatham, and Dover Companies. It includes a 
clause to confirm agreements with the Medway and Thames 
Canal Company. We must reserve for another article a 
notice of the most important of the tramway Bills, and of 
those relating to the supply of electricity, gas, and water. 








MARYLEBONE AND THE METROPOLITAN ELECTRIC SuprLy CoM- 
PANY.—On Tuesday last, at a meeting of the London County 
Council, Lord Welby, when discussing the report of the Finance 
Committee, of which he is chairman, said that he ought to men- 
tion that in their calculations they had not made any provision for 
a loan to the Marylebone Seseab Council for their electric light- 
ing undertaking. It was a question about which there was not 
only a good deal of local dissent, but the Committee were 
inforeead on high authority that the Council had not the power 
to borrow for the purpose, and that it must go to Parliament for 
further powers before it could so borrow. He doubted whether it 
would be possible to obtain an Act this session. 


A New Sry.e or Steam Rotiter.—American steam rollers are 
usually of the ordinary type, with a horizontal boiler, a single front 
wheel or roller, and two side wheels, To work on asphalt pavements, 
however, small engines are used having a gooseneck frame carried 
between the axles of two rollers, and with a vertical boiler upon 
the frame. Vertical cylinders drive a shaft with a bevel wheel 
gearing with a rack on the face of the roller. A new steam roller 
recently brought out in New York, and built in sizes of 3 to 12 
tons weight, has two rollers, with a vertical boiler fitted between 
side frames carried by yokes resting upon the axles. Above the 


| front roller are the two horizontal steam cylinders, which drive the 


roller by means of gearing. The driver has a seat over the rear 
roller, with a regulator lever and a hand wheel for the steering 
mechanism in convenient position. Some of the engineshave steam 
steering gear. A coal hopper above the boiler has a feed tube passing 
down through the boiler to the fire-box, so that with hard coal the 
driver can feed the fire by simply operating a shaker. With soft or 


| bituminous coal, he must occasionally get down and attend to the 


clinkers. The water tank surrounds the boiler. The engines are 
encased, as a protection against dust, and are mounted ona separate 
engine frame, soas to transmit no stress to the boiler shell. These 
machines are used for lawns and golf links, &c., and the heavier 
ones for macadam roads, earth embankments, &c. In the latter 
case, the front roller has wavy strips or bars riveted across its face, 
while the rear roller is grooved circumferentially. A 10-ton roller 
has a 40 horse-power engine, and carries 5001b. of coal and 275 
gallons of water. Itis 16ft. long, 84ft, to top of boiler, and 10}ft, to 
top of chimney. The boiler pressure is 125 lb. to 150 Ib, 
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ROYAL COMMISSION 
DISPOSAL. 


Tux Koyal Commission on Sewage Disposal have issued 
a“ Third Report.” This document, though it brings us 
no nearer to the solution of the vexed question of how to 
dispose finally of sewage, makes some recommendations 
which, in the main, are worthy of favourable considera- 
tion. It deals with two chief points, which, to a certain 
extent, hinge on one another. _They are :—(1) Whether 
trade effluents may be run into sewers; and (2) the 
creation of a new central authority. The report, with 
two appendices, runs to some 41 pages of foolscap size, 
and it is manifestly impossible for us to reproduce it at 
length. We can, however, give a summary of its 
principal findings, together with some record of the 
investigations and reasons which led up to these 
dings. 

a in their investigations the Commission came to 
the conclusion that it was desirable that the respective 
rights of the manufacturer and of the sewage authority 
should be more clearly defined. The Rivers Pollution 
Act of 1876 made provision for the discharge of trade 
efiluents into sewers, with certain limitations. Decisions 
as to the scope of these limitations have frequently ted 
to costly law suits. The local authority may refuse the 
admission of trade effluents for several reasons :—(1) 
They may injure the sewer; (2) they might prejudicially 
affect the disposal of the sewage; (8) their volume might 
be too great for the capacity of the sewers; and (4) their 
admission into the sewer might interfere with some order 
of a Court of competent jurisdiction. Furthermore, only 
those manufacturers who happen to be near a sufficiently 
large sewer have any claim to discharge trade effluent 
into the sewer, and a local authority, in constructing a 
system of sewerage, have the absolute right to elect that 
they will not construct the sewers of sufficient capacity 
to take trade effluents. 

In seeking a remedy for this combination of ilis it was 
necessary for the Commission to go deeply into the 
question as to whether the purification of sewage when 
mixed with eftluents is practicable. It was found that 
sewage with such admixture was generally harder to 
treat, because (1) the trade effluents are sent into the 
sewers at irregular intervals and in different quantities, 
and that the resulting sewage varies greatly in composi- 
tion at different parts of a day; (2) the trades effluents 
frequently contain solids, which tend to choke puri- 
fication plant; and (3) such effluents may be very 
acid or very alkaline, or otherwise chemically injurious. 
The general impression of a number of witnesses 
examined was that it is practicable in the great majority 
of cases to purify mixtures of sewage and trade effluents, 
if the manufacturers adopt reasonable means for removing 
the solids, equalising the discharge, and, when necessary, 
neutralising the trade effluent. There was also evidence 
to show that even with no preliminary measures taken 
the mixture of sewage and trade effluents was susceptible 
of purification, but at increased cost. Occasionally the 
removal of solids from trade effluents has been a source 
of profit to the manufacturer. However, the final 
puritication of trade effluents, if carried out separately, 
is generally more difficult and more costly than their 
purification when mixed with the ordinary sewage of the 
locality. 

In summing up the whole matter, therefore, the 
Commission came to the conclusion that the purification 
of trade eftluents by the local authority is in the great 
majority of cases practicable, while the manufacturer in 
some cases would find it difficult, if not impracticable. 
The local authority, in any case, could nearly always do 
the work more cheaply. It seemed to be a general 
opinion on all sides that the local authority should be 
laid under a distinct obligation to receive trade effluents. 
A result of this would, in the generality of cases, be a 
higher standard of final purification, and the work of 
preventing the pollution of rivers would be lessened by 
decreasing the number of works to be kept under 
supervision. 

Putting their views into the form of a recommendation, 
the Commission say :—‘* We are therefore of opinion that 
the law should be altered so as to make it the duty of the 
local authority to provide such sewers as are necessary 
to carry trade efiluents as well as domestic sewage, and 
that the manufacturer should be given the right, subject 
to the observance of certain safeguards, to discharge 
trade effluents into the sewers of the local authority, if he 
wishes to do so.” 

The Commission do not think it possible to provide 
by direct enactment what the safeguards mentioned 
should be. They would vary in each locality. It is there- 
fore suggested that each local authority should frame 
regulations which should be subject to confirmation bya 
central authority. The Commission do not recommend 
that, where a manufacturer is allowed to use the whole or 
a portion of the water of a stream on the condition that 
he returns it again to the stream, he should be relieved 
from this obligation. It is his duty, in addition, to 
purify his effluent. Moreover, the local authority should 
be exempted from liability for the infringement of 
riparian rights by the discharge of water obtained from 
@ stream into the sewer. 

Evidence was taken to determine whether a charge 
should be made on the manufacturer in return for the 
right to discharge trade effluents into the sewers. The 
conclusion arrived at by the Commission was that no. 
charge should be made in cases where regulations as to 
preliminary treatment are complied with. It is recom- 
mended, however, that where such preliminary treatment 
1s not carried out, or where there are exceptional circum- 
stances as regards volume, quality, or otherwise, a charge 
should be made, such charge to be settled by agreement, 
or, failing agreement, by appeal to a-central authority. 

The Commission are of opinion that besides those 
points already mentioned there are others which render 
the formation of a central authority most desirable. 
They consider the courts of law unsuitable and too costly 
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for the settlement of questions which do and will arise, 
and they “unhesitatingly recommend the creation of such 
an authority.” Itis suggested that this authority should 
be anew department under the Local Government Board. 
It is further recommended that Rivers Boards, acting 
under the Central Authority Board, should be created 
throughout the country. It would be one of the 
first duties of the central authority to constitute 
the Rivers Boards, grouping the counties so as to form 
the most effective combination. To these Rivers Boards 
appeal would be had in most instance, and questions 
settled by them, if possible, in the first place. It is 
thought desirable, however, that, at all events for the 
present, the central authority alone should deal with 
cases where a local authority refuses to allow a particular 
trade effluent to enter their sewer, or to construct or 
enlarge sewers for the purpose ef a particular manufac- 
tory. The central authority would have supreme powers. 

The foregoing summary is necessarily incomplete, 
though it touches on the most important points discussed 
in the report. Those of our readers who wish to go more 
deeply into the matter can do so by obtaining a copy of 
the report itself from the King’s printers, its price 
being only a few pence. 

Appended to the report is a statement of the general 
position of the inquiry, which is interesting. A paper is 
now in preparation by Dr. McGowan in regard to 
chemical analysis, which will contain a detailed account 
of the work which has been carried out under the Com- 
mission’s direction, with a view to settling the value of 
different methods of analysing sewage efiluents. An 
investigation of the land treatment of sewage on different 
kinds of soil has been completed. A similar investiga- 
tion of “artificial processes” is being made at about 
thirty different places. This investigation will, it is 
hoped, be completed in about a year. Certain local 
Authorities are also working in the same direction in 
conjunction with the Commission. The final report, 
therefore, cannot certainly be looked for in less than 
a year from now. Meanwhile evidence is being taken as 
to the discharge of sewage and trades effluents into tidal 
waters, and investigations are being continued for the 
purpose of ascertaining where it is practicable to destroy 
those micro-organisms which are common to sewage 
effluents, and which may be dangerous if the effluent 
flows into a river from which drinking water is obtained. 
The Commission is also “generally considering what 


“ Subsequently,” adds the report, ‘we propose to con- 
sider the methods available for the satisfactory disposal 
of manufacturing effluents when not mixed with ordinary 
sewage.” 








DINNER TO SIR W. H. WHITE. 





On Thursday night, the 26th ult., a complimentary dinner 
was given to Sir W. H. White, K.C.B., F.R.8., recently 
Assistant Controller and Director of Naval Construction, in 
the beautiful hall of the Goldsmiths’ Company. The dinner 
was given by the presidents, vice-presidents, and members of 
the Council of the Institution of Civil Engineers, the Insti- 
tution of Mechanical Engineers, the Institution of Electrical 
Engineers, the Institution of Naval Architects, and the Iron 
and Steel Institute. Mr. J. C. Hawkshaw, President of the 
Institution of Civil Engineers, presided, having on his right 
the guest of the evening and Lord George Hamilton, M.P., 
and on his left Lord Glasgow, President of the Institution of 
Naval Architects. Many of the leading engineers, naval 
architects, and electricians, and men of science were present. 
It was in all respects thoroughly representative of the pro- 
fessions. The toasts were limited to the ‘‘King and the 
Church,”’ a special old Goldsmiths’ toast, and ‘‘ Our Principal 
Guest,’’ proposed by the Chairman, and replied to by Sir W. 
H. White. 

Lord Goschen then proposed ‘‘ The Goldsmiths’ Company,”’ 
coupling it with the Prime Warden, but his speech was really 
about the guest of the evening. He said that Sir William 
White was that evening being féted by science. As a layman, 
he was speaking in rather a rarified atmosphere, but he was 
bound to say that no greater compliment had ever been paid 
to a naval architect than that which was being paid that 
evening to Sir William White, when the five leading societies 
in scientific engineering had united to pay him a well-deserved 
honour. Their guest appeared to have found it a kind of 
pleasant entertainment and holiday task in the midst of his 
serious avocations to attend the meetings of these societies. 
Some of those present had been Sir William White’s 
administrative colleagues, and they knew the immense 
services he had rendered to the State, not only as a scientific 
man, but as a member of the Administration and a servant of 
the Crown. As a scientific man he had been one of the most 
useful and energetic of public servants. His energy had 
been unparelleled, his industry had been unsurpassed, and it 
might almost be said that he had worn himself out in the 
service of his country. And then they knew Sir William 
White’s powers as an administrator. Scientific men were 
not always safe on financial subjects, but he had never found 
a man who was more able to make his way through the 
intricacies of estimates than Sir William White. He was 
able to guide the Lords of the Admiralty safely through a 
labyrinth of figures. He had also an extraordinary power of 
lucid explanation and elcquent representation of facts. 
They as laymen owed him a great gratitude in that respect, 
recognising that he was an admirable tutor. To him fell the 
duty of instructing first Lord George Hamilton, then Lord 
Spencer, and then himself (Lord Goschen) in some of the 
elementary conditions of naval architecture. No finer 
exposition could have been made of all the requirements oi 
naval architecture than Sir William White placed at the 
disposal of those who were called his chiefs; but:who were in 
some respects his pupils. They were glad, looking to the 
fearless light that beat upon the Administration, to find they 
had so good a friend on their side as Sir William White. 
When his services were wanted he was always to be found; 
his strong pen and his power of reasoning were always ready 
to support his own conclusions, and to meet every criticism 
that might be levelled at the ships that he placed in the fore- 
front of the power of this country. Sir William White had 
spoken with a certain tone of melancholy on parting from all 
those busy avocations to which he had devoted his life, and 





on which he had spent so much of his health and resources ; 


measures may be desirable to lessen dangers so arising.” - 





but, at all events, he had the important satisfaction —which 
did not always occur to scientific men—of seeing the incarna- 
tion of his scientific theories in concrete form. If at any 
time Sir William White should feel any melancholy retrospect, 
he had merely to go down to Portsmouth or to Spithead when 
there was a collection there of the Channel or any other 
fleet, and he would see floating on the waters the triumphs 
of his genius, and he would be able to say of himself that he 
had in no small degree contributed to the expansion of the 
power of his country. 

The Prime Warden of the Goldsmiths’ Company briefly 
responded to the toast, and, on behalf of the Company, said 
it had given them the greatest possible pleasure to lend their 
hall for the purpose of honouring Sir William White. 

Lord Glasgow proposed ‘‘ The Chairman’s Health.’ The 
Chairman replied briefly, and an adjournment was made to 
the reception room, where Sir Frederick Bramwell presented 
Tady White with her husband’s portrait, painted by Mr. 

alin. 

Sir Frederick Bramwell, in making the presentation, 
mentioned that it came from a number of the friends and 
admirers of Sir William White, some of whom were not able 
to be present on that occasion. He knew of no reason why 
he should be asked to make the presentation, except that 
he was the oldest vice-president of the Institution of Civil 
Engineers present, and that he was known to be an old and 
most attached friend of Sir William White. He trusted the 
portrait would be absolutely useless to Lady White, because 
the original would remain with them for many years. 

Sir William White briefly accepted the portrait on behalf 
of Lady White, and the company separated. 








DOCKYARD NOTES. 





Tue re-construction of the Turkish fleet seems at last to 
be an actual instead of a projected affair. We have already 
dealt with the Messoudiyeh in THe ENGINEER, but serious 
work is now beginning on the Mahmoudiyeh and Feth-i- 
Bulend. Something seems at last likely to be done to the 
Assar-i-Tewfik at Krupp’s Germania yard. The demolition 
of this ship previous to reconstruction was, it will be remem- 
bered, conducted on lines as novel as they were economical. 
The ship was sent to Germany two years ago, and her crew, 
being without pay, sold all the fittings that they could 
remove till the scrap iron and rag and bone markets were 
overstocked. The bill for reconstruction has, we hear, been 
reduced accordingly, and it is now seriously announced at 
Constantinople that it is ‘‘ projected to build a small cruiser 
out of the economy realised.’ Apparently Turkish warships 
share with radium the property of getting something out of 
nothing. 


Ir is stated that the Kaiser is about to set himself the task 
of inventing some sailor phrases for the German navy. 
Hitherto, save that a fighting top is designated Mars, and 
bow and stern Bug and Heck, the German navy has lacked 
anything on a par with our purely nautical terms, such as 
‘*abaft,”’ ‘‘abeam,’’ ‘ killick,’’ ‘‘ gadget,’’ and so forth. 
Instead, military expressions have been borrowed—hence the 
‘* soldiers at sea ’’ plaint against the German navy. 








SIX-COUPLED EXPRESS LOCOMOTIVES. 





THe Chicago and Alton Railway, of the United States, has 
recently put in service some large and powerful express engines 
for working the fast passenger trains between Chicago and 
St. Louis, a distance of 284 miles. The train load will be about 
twelve cars, representing some 675 tons, including passengers and 
luggage, but exclusive of the engine and tender. The average 
speed with such a train will be 47 miles per hour. The engines, 
which rank among the largest passenger engines ever built, have 
six driving wheels, a four-wheeled leading bogie, and a two-wheeled 
trailing bogie under the fire-box. The engines are simple, with 
outside cylinders, piston valves, and very large fire-boxes. A 
pneumatic device enables part of the load upon the trailing bogie 
to be transferred to the driving wheels, to increase the adhesion if 


required. With an average effective cylinder pressure of 100 Ib., 
the tractive effort is 17,000 lb., or 7°58 English tons. The princi- 
pal dimensions are as follows :— 
Cylinders : 22in. = 28im 
Driving whee's an 6ft. fin. 
Leading bogie wh-els 3ft. 
Trai'ing io 3ft. 6in. 
Driving wheel base 12ft. 9in. 
Total ~ 32ft. Sin. 
Weights— 
On driving wheels ae ea 
On leading bogie Ja —— — 
On trailing bogie te ee (ee um ide oe eee 
Total A a 109 ,, 
Boiler, diameter .. 5ft. 10in 
o eee x. ss 220 Ih. 
Tubes, number, 328 ; diameter 2}in 
» length Sa. dee cae oo oo ee 
Fire-box oe wet ew fue. “So we cde te) ter See vs 
Grate area ae 54 square fect. 
Heating surface— 
Fire-box ; 2 
NN de kes ai en's wal eegea ad. <n, 
Nd Sx caer” loin ae ee oe 3 
Wee. 2. Ms & 
Journals— 
Driving axles on a al . .. Win. x 12in.and 9in. x 12in. 
Leading bogie étin. i3in. 
Trailing bogie 8in 12in. 
Tender. 
Water 8400 gallons 
Coal dat Sor 9 tons 
Wheels, eight 36in. 
Journals 5}in. x 10in. 


Wheel base of engine and tend: r es 62ft. 








AccorpING to a statement made to Reuter’s repre- 
sentative at Liverpool, a railway had recently been started from 
Konakry to reach the navigable part of the Niger. About 35 
miles had been constructed, and the line had been cleared for a 
further 40 miles. By October next it is expected to be completed 
and open for traffic to Kouria, or, roughly, 100 miles. A loan had 
been granted to the colony of 12,000,000f., and this would suffice 
for the 100 miles. The line was going a further 250 miles to 
Kourroussa, where the Niger was navigable to Bamako. To the 
last-named place the French were building their railway from 
Kayes, a distance of some 300 miles. This was likely to be com- 
pleted by the end of this year and opened for general traffic early 
next year. 
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BRIDGES DESTROYED BY THE BOERS 


(For description see page 345) 











Fig. i—MGOGO BRIDGE 

















ig. 2—-MGOGO TEMPORARY BRIDGE 
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BRIDGES DESTROYED BY THE BOERS 


(For description see page 345) 

















Fig. 3—WASCHBANK BRIDGE 

















Fig. 4-DONGA SPRUIT BRIDGE 
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RAILWAY MATTERS. 


A commission consisting of railway officials and 
specialists in electrical matters is about to be appointed with a 
view to discussing the long-talked-of project of laying down an 
electric railway between St. Petersburg and Moscow, a distance of 
rather more than 400 miles. 


A BREAKDOWN took place on Monday morning in 
Crewe Railway Works, resulting in between six and seven hundred 
men being thrownidle. It appears that the large engine which 
drives the whole of the machinery in the fitting shop suddenly 
collapsed, and work was immediately at a standstill. 


In order to facilitate the working of the heavy mineral 
traffic from the Durham coalfield to the furnaces and steel works 
in the Teesside and Cleveland districts, the North-Eastern Railway 
are now commencing operations upon a very comprehensive scheme 
for the establishment of sorting sidings and marshalling yards at 
Newport, near Middlesbrough. 


In order to enter into competition with the several 
railway companies affording communication between London and 
the North-East Coast, it is stated that a well-known shipping firm 
is proposing to establish a daily service of fast steamers from 
London to Newcastle-on-Tyne, from which place goods would be 
delivered to the surrounding districts by a service of motor drays. 


YESTERDAY (Thursday) the London United Tramways 
Company extended its service to Hampton Court Palace. It is 
now possible to travel by electric tram all the way from Shepherd's 
Bush for 6d. The new line is an extension of that to Twicken- 
ham. The distance is 12 miles. By taking the Central London 
Railway at the Bank it will be possible to travel from the City to 
Hampton Court for 8d. 


Waite Bessemer steel continues to be the material 
used almost exclusively for rails in the United States, the propor- 
tion of the total output made into rails does not increase. In 1902 
the rail mills used 32-4 per cent. of the steel made, while in 1901 
the proportion was 34-2 per cent. The quantity of rails made last 
year, however, was not up to the demand, and there will be a con- 
siderable increase during the current year. 


THE experiment of introducing cane arm-chairs in 
place of the ordinary upholstered seating in first-class carriages 
has, it is stated, been received with so much approval on the 
North-Eastern Railway that the company have decided to give it 
wider application in their stock. Already considerably more than 
100 trains contain compartments so fitted, and over 50 other 
coaches are now being built to provide similar accommodation. 


THE unusual activity in locomotive construction in 
America recently led to an order of the Canadian Pacific Road 
being placed with a Glasgow firm of locomotive builders. The 
same line has again found it necessary to go abroad for the pur- 
chase of motive power immediately needed, and an order has been 
placed by that line with the Saxon Engine Works, of Chemnitz, 
Germany, for twenty ten-wheel compound freight locomotives. 


Tse signal department of the Chicago and North- 
Western Railway has been reorganised, and instead of the signal 
engineer reporting only to the chief engineer, he will report to the 
general superintendent on all matters pertaining to the mainten- 
ance and operation of interlocking plants, automatic block signals, 
electric crossing bells, &c., while he will report to the chief 
engineer on matters pertaining to the construction of the plant. 


THE late secretary of the Midland Railway, Mr. James 
Williams, died last Sunday at his home, Litchurch, Derby. He 
was-born at Helston, Cornwall, in April, 1830, and began his 
business career with the Bodmin and Wadebridge Railway, since 
absorbed by the London and South-Western Company. In 1868 
he was chosen from among a large number of applicants to succeed 
the late Mr. George Newton Browne as secretary to the Midland 
Railway. 


Tue electric tramcars of the Manchester Corporation 
ran for the first time on Wednesday upon the Oldham-road, Ashton 
New-road, and Ashton Old-road routes, and the last of the horse 
cars disappeared from the streets of the city. The Tramways 
Department has completed the work—begun in July, 1900—of 
substituting electric traction for the old system of horse tramways. 
There are now some 140 miles of track under the control of the 
department, and about 400 cars are in daily use. 


On March 26th the Imperial Committee that has 
charge of projected railway constiuction in Russia came toa 
decision as to the direction to be taken by the Black Sea Railway. 
The projected line will start from Armavir, a station of the Vladi- 
kaukas Railway on the river Kuban, and be built to the Goitch 
Pass, where it will be taken across the Caucasus and down to the 
Black Sea near Tuapse. From Tuapse the line will be built along 
the coast, and near the station of Novo-Senaki it will form a 
junction with the branch line of the Trans-Caucasus Railway 
running to Poti. 


Two interesting experiments are being made by the 
South Lancashire Electric Tractionand Power Company in connection 
with their new service between Liverpool and Manchester. One is 
a combined tram and railway service, arrangements having been 
made with the Great Central Railway by which passengers can 
book through to and from all stations on that railway. The second 
is in the carriage of goods. The company is empowered by its Acts to 
carry both light and heavy merchandise. Already a parcel service 
has been started. Goods up to 56 lb. in weight are collected by 
the cars at all points through the route, and are delivered hourly. 


A Boarp of Trade return of the Bills for the construc- 
tion of new railways or works in 1903 has just been issued. In 42 
it is proposed to construct new railways or additional works. The 
Bills of existing companies number 54; the new lines proposed 
show a length of 223 miles, as against 178 miles in session 1902, 
and the amount of new capital proposed to be raised is £24,828,830, 
against £21,280,863. The Bills of new companies number 13, com- 
pared with 20 last year ; the new lines proposed show a length of 
244 miles, as compared with 231 miles, and the amount of capital 
proposed to be raised is £30,945,000, as compared with 
£57,179,766. 

On Monday last Lord George Hamilton received a 
deputation from the directors of the Bombay, Baroda, and Central 
India Railway Company, who made representations to the 
Secretary of State on the subject of the terms upon which, under 
the company’s contract, the Indian Government might shortly 
acquire the undertaking and property of the company. Lord G. 
Hamilton said that the Government would interpret all such con- 
tracts in a broad and equitable spirit, and with no desire to 
drive a hard or unfair bargain, or to cause depreciation in any 
way in the value of the property of the guaranteed railways which 
they might acquire. 

On the Southern Pacific Road an unusual method of 
dealing with quantities of work exists. The engineer parties do no 
cross-sectioning or measuring for quantities during construction. 
No quantities are calculated, no record kept of the same. There 
are no estimates to be made, monthly or final, no contractors to be 
paid. On the basis of a preliminary estimate made up by the 
chief engineer, the entire work is contracted by the railway com- 
pany to the Pacific Improvement Company for a lump sum. 
Whether the lump be too large or too small in proportion to the 
work, or what profit the Improvement Company may make, not 
even the engineers can tell. The method employed leaves large 
power and responsibility centered in the chief engineer, unchecked 
by any work of subordinates or others, 





NOTES AND MEMORANDA. 


Some trials of silencers for petrol motor cars carried 
out by the Automobile Clubde France showed that the use of these 
necessary adjuncts reduced the power of the motors by from 10 to 
20 per cent. 


Ir appears that the German naval authorities have 
decided to experiment with the steam turbine. Orders have been 
issued to equip one torpedo boat with turbine engines of 5000 horse- 
power, and a small cruiser, which is to succeed the cruiser Mercury, 
with engines of 10,000 horse-power. 


Tue production of Bessemer steel in the United 
States in 1902 was 9,306,471 tons; by far the greatest quantity ever 
made in any country in one year. Somewhat over one-half the 
pig iron made in the States went to the converter. The increase, 
however, over 1901 was only 6-8 per cent., or very much less than 
the increase in pig iron. This was partly due to a local and 
temporary cause, 


GERMAN electricity works in 1902 numbered 870, with 
a maximum capacity—dynamos plus storage batteries—of 438,772 
kilowatts. The average capacity per plant was therefore 504 kilo- 
watts. It is noted that over half, 472 plants, had a capacity of less 
than 100 kilowatts, 69 exceeded 1000 kilowatts, and 13 of these 
exceeded 5000 kilowatts. Steam engines were the exclusive source 
of power in 509 works. 


THE second-class cruiser Hermes has completed her 
contract trials after being refitted with Babcock and Wilcox boilers 
in place of the original installation of Belleville boilers, and she is 
now to be handed over to the Navy Boiler Committee, who will 
conduct a long series of trials with the new boilers. The original 
installation of boilers was practically of the same weight as the new, 
315 as compared with 316 tons, of which only 38 tons is due to water 
in the boilers, 


Tue Metric Bill before the U.S.A. Congress has been 
withdrawn. The reasonforits withdrawalis claimed, not to bea lack 
of votes necessary to its passage, but a desire to win over its 
strongest opponents before its passage later. The Bill is to be re- 
introduced early in the Fifty-eighth Congress, when the Senate 
Committee will give ita hearing. The Bill provides for making the 
metric system ‘‘the legal standard” of weights and measures in 
the United States. 


A RETURN of casualties to steam boilers used on 
shore in the United Kingdom during the five years ended 
December 31st, 1901, shows that out of 150,000 ordinary and 2000 
water-tube boilers in use there were 120 accidents in connection 
with the former and 10 in connection with the latter ; the propor- 
tion of casualties to the boilers in use is 1 per 1250 ordinary boilers, 
and 1 for 200 water-tube boilers. Sixty-six persons were killed and 
178 injured in these explosions, 


A sysTemaTic study of underground waters is to be 
undertaken by the United States Geological Survey. The work 
will be carried on by a new division, the hydrological, and will be 
in charge of two geologists—Mr. N. H. Darton for the Eastern 
section, including the Mississipi River and the Gulf States, and Mr. 
M. L, Fuller for the Western section. Records of wells of all kinds 
will be secured and filed, together with all possible information 
bearing upon the sources and yields of underground water. 


THE new Norddeutscher Lloyd Imperial Mail steamer 
Zeiten left Southampton on Sunday morning for Yokohama and in- 
termediate ports. The Zeiten is the first of a new type of steamers 
specially designed for the East Asian service, and with her sister 
ships, Seydlitz, Gneisenau, Roon, and Scharnhorst, now approach- 
ing completion, will be known as the “‘ general class.” The Zeiten 
is from the yard of Schichau, of Elbing, and is built entirely of 
Siemens-Martin steel. Her register tonnage is 8000 tons. She 
has twin screws, and her two sets of triple-expansion engines 
developed at the trial 6700 indicated horse-power, giving a speed 
of 164 knots. 

AccorDING to the Siécle, in the recent collision off 
Cherbourg between the submarine boat Narval and a tug, the 
former suffered least. It escaped with a certain amount of 
damage to its prow, but let in no water. This satisfactory result 
is attributed to the exceptionally strong framework of the Narval 
and to the circumstance that it has a double hull like the other 
submarines of the same type—namely, the Espadon, the Siréne, 
the Triton, and the Silure—which are now in actual service. The 
outer shell is of light construction, while the inner one is of great 
solidity. The water is admitted to the free space between the 
two hulls when it is desired to submerge the vessel. 


Tue battleship Montagu returned to Devonport on 
Saturday on the completion of her experimental gun trials in the 
Channel, The whole of the armament was tested, the main 
interest centering in the trials of the four 12in. 50-ton wire-wound 
guns, which are mounted in pairs in two barbettes. Each of the 
guns was fired at the extreme elevation and depression, and also 
trained to the extreme right and left. The guns were also fired 
by hand power, which is provided for use in the event of the 
hydraulic machinery being disabled. The two after-guns were 
twice fired simultaneously with charges of cordite, each weighing 
212 lb., and projectiles of 8501b. As a test of rapid firing six 
rounds were fired from the after-barbette in 1 min. 55 sec. 


Tue Special Commission of Naval experts, which has 
been debating the question of the best types of warships to be 
added to the Russian navy, has submitted its report to the 
Ministry of Marine. The two chief conclusions arrived at are the 
following :—That no more cruisers of the 3000 and 6000-ton classes 
be built, but in their stead, first class battleships of 6000 tons and 
upwards, heavily armoured and armed, and of the highest possible 
speed. The torpedo boats, upon which the Russian Admiralty 
continues to place great reliance, are in future to be confined to 
two types, viz., that of the British-built Som for squadron rating, 
and that of the Skylon for coastwise defence. The new con- 
structive programme is to be carried out exclusively in Russian 
yards, . 


On Monday last the Times published the first news 
message from New York which has been transmitted to any paper 
by the Marconi system. In a leading article it was stated that ‘‘a 
day-by-day transmission of news between the New and the Old 
World, undertaken upon a contract basis, marks an epoch in the 
development of wireless telegraphy. It shows a degree of con- 
fidence in the regularity and trustworthiness of the results to be 
attained across the whole breadth of the Atlantic, which until the 
other day was confined to a small minority, and took, even in their 
minds, the form of hope and faith rather than of assurance.” The 
second and third days’ Marconi messages, however, did not arrive 
owing to something having gone wrong with the apparatus at 
Poldhu. 


A STEAM-DRIVEN Pelton water motor was described in 
American Machinist lately. A tool-sharpening forge was to have 
a blower running at 4500 revolutions per minute with 14 horse- 
power, and the author of the description decided to try the ex- 
periment of driving this blower with steam operating a 6in. Pelton 
water wheel having a bronze wheel. The steam pipe was jin., the 
nozzle »f;in., and the exhaust pipe 1}in. A globe valve controlled 
the supply of steam, and there were no blast gates or anything else 
used to regulate the blast. It was predicted that the wheel 
would not drive the fan at the desired 4500 revolutions per 
minute, but, as a matter of fact, with the valve fully opened 
about 10,000 revolutions per minute were obtained, so that the 
steam had to be throttled, 





MISCELLANEA. 


ARRANGEMENTS have been made to amalgamate thirteen 
Scotch malleable iron firms, The capital will be £1,200,000, 


Tue Council of the Russian Empire has allotted 
yearly sum of £1200 fo: the maintenance of the lighthouses on Lake 
Baikal, in Eastern Siberia. 


A CONSIDERABLE quantity of machinery and apparatus, 
required for fitting out the Government workshops at Vladivostock 
Dalny, and Port Arthur, will be sent out from St. Petersburg $9 
the Far East during the coming summer. 


Tue Russian Ministry of Ways of Communications 
appointed recently a Commission to consider the question of turning 
to account the water power of the country for the purpose of pro. 
viding electricity. The Commission will sit early in March. 


Tue largest P. and O. steamship yet built was success. 
fully launched at Greenock on Saturday. The vessel, which has 
been named the Moldavia, is the first of four of the same class 
which the company propose adding to their fleet during the present 
year, 


A New York telegram states that a valve of the high. 
pressure cylinder of the White Star liner Celtic’s port engine blew 
out on the 24th inst., and the vessel was obliged to steam 
for thirty-eight hours with one engine, while the defect was being 
repaired, 


Tue Admiralty announce that thirty-one chief gunners, 
sixteen chief boatswains, and three chief signal boatswains have 
been promoted to the rank of lieutenant in his Majesty's fleet, 
Ten chief carpenters have been promoted to the rank of carpenter 
lieutenant. 


THE editor of the Scottish Farmer, who has been on 
a visit to Chicago, says he never was in a place where municipal 
management is so “ utterly rotten.” The best street—State-street 
—is full of holes, and its condition would not be tolerated in any 
small country town in Scotland. 


We learn that Mr. C. H. Wordingham, M. Inst. (.E,, 
formerly electrical engineer for Manchester, has been invited by 
the Admiralty to take charge of the newly formed electrical 
department. Mr. Wordingham, who has accepted the post, will 
be responsible for advice on all branches of electrical work in the 
Navy, both afloat and in the dockyards. 


Tuts is the best season of the year for emigration to 
Canada, and there is an excellent demand for almost any kind of 
labour all over the Dominion, Emigrants should prepare to start 
at once. At Sydney, in Nova Scotia, there is a good demand in 
the steel and ironworks, and in the coal mines for general labourers, 
machinists, machinists’ helpers, and coal miners, especially those 
who can operate coal-cutting machines. 


Tur death is announced in the Times of Professor 
J. G. Wiborgh, of the Stockholm School of Mines, at the age of 
sixty-four. He was the leading authority on the metallurgy of 
iron in Sweden, and the author of numerous works on the subject. 
He invented methods of analysing iron that are in general use, 
and several modifications of metallurgical practice that met with 
great success. His most important papers, read before the Iron 
and Steel Institute, dealt with the use of finely divided iron ore, 
and with the use of hot blastin the Bessemer process, 


AccorDinG to the Kronstadtski Viestnik, the Russian 
Society of Naval Engineers at Kronstadt has had under considera- 
tion again the question as to which were the most suitable boilers 
to put into the Russian warships which are building and which 
will be ready for their boilers this year. At a previous meeting it 
was decided that water-tube boilers were the most suitable, and 
on this occasion the Belleville boilers were chosen as the best of 
their kind. Only five members voted in favour of the Niclausse 
boilers, but not one of the five had ever been to sea in vessels 
fitted with them. 


Tae London County Council will seek parliamentary 
powers to enable them to construct a new steel bridge across the 
Thames on the site of the present Lambeth Bridge. A masonry 
bridge, it has been found, could not be built with a better gradient 
than 1 in 25, which is about the same as the northern approach to 
Southwark Bridge, and which, on account of its steepness, is so 
little utilised for vehicular traffic going soufhwards. Under the 
circumstances, it appears to the Committee that there is no 
alternative but to erect a steel bridge, and they have accordingly 
submitted to the Thames Conservancy an alternative sketch which 
they have reason to hope will prove acceptable. 


In reply to a question asked in the House of Commons 
by Sir W. Allan on a Mr. Arnold Forster said the amount 
that had been paid as royalty to De Launay, Belleville and Co. from 
and including his Majesty’s ships Powerful and Terrible, to the 
latest ships fitted with Belleville boilers, was £169,282. Half the 
royalty was paid on the water-tube boilers intended for his 
Majesty’s vessels Queen, Berwick, and Cornwall, although the 
boilers were never manufactured by Belleville and Co, for these 
ships, and the amount of the royalty was £4582. On receipt of 
the report of the Boilers Committee the Belleville boilers were 
discontinued, and outstanding orders had accordingly been 
cancelled. 


A Home-orrice inquiry was held at Birmingham last 
week into the local conditions in the handfile cutting industry and 
their relation to the regulations drafted by the Home Department. 
Mr. William Wills, representing the department, said there were 
eighty-four handfile cutting workshopsin Birmingham and district, 
and objections to the proposed regulations had been received from 
seven of these. The objections had reference chiefly to the pro- 
posal to prescribe an interval of 4ft. between the stocks. Mr. 
Redgrave, Factory Inspector, said there had been twenty-four 
cases of lead poisoning among the file cutters of the district during 
the last three years. He considered an alteration in the conditions 
of the industry necessary. 


Ture Highways Committee of the London County 
Council have caused inquiries to be made as to the adequacy or 
otherwise of the omnibus services over the bridges, provided by 
the omnibus companies in substitution for the services formerly 
run by the Council, but discontinued in March, 1902, The 
result shows that there has been a considerable diminution in 
the number of omnibuses since the discontinuance of the Council's 
services, The Council maintained a service of from twenty-four to 
thirty omnibuses on each week-day over Westminster and Waterloo 
Bridges, v4 the Strand, while the number of omnibuses run by the 
companies is eighteen in all, being eight over Westminster Bridge 
and ten over Waterloo Bridge. 


Speakine at the general meeting of the Marconi Wireless 
Telegraph Company on Tuesday, M. Marconi said the objections 
taken to his system had, he thought, originated in the technical 
Press, which existed largely in the interests of the cable companies 
or was controlled by them. No greater height of tower was now 
required to telegraph from the Old World to the New than was 
required to telegraph from France to England in 1889. He had 
no objection to show the working of Transatlantic wireless telegraph 
to men of undoubted scientific knowledge and of unbiassed mind, 
but he would ndt throw open the receiving stations to ‘ so-called 
experts, knowing ing of the elements of wireless telegraphy, 
who hold a brief for the other side.” If Mr. Marconi is correctly 
reported, he has entirely failed to appreciate the high position 
which the technical Press of this country holds. Such a sweeping 
assertion is wholly unwarranted. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA. _F, A. Brocxuaus, 7, Kumpfyasse, Vienna 1, 
HINA-- KeLty AND Watsu, Limitep, Shanghai and Hong Kong. 
FRANCE.—BoyvEau AND CHEVILLET, Rue de la Banque, Paris, 
GERMAN Y.—ASHER anv Co., 5, Unter den Linden, Berlin, 
F. A. Brocxnaus, Leipzic ; A, Twarrmeyer, Leipzic. 
A.—A. J, COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
Y.—LoxgsCcHER AND Co., 307, Corso, Rome ; Bocca Frerus, Turin, 
Ke_Ly AND Watsu, Limirep, Yokohama, 
Z. P. MaRvYA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA. _Wm. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 
Gorpon AND Gorton, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Elizabeth, Johannesburg, 
Kast London, Grahamstown, King Williamstown, Stellenbosch. 
HanpeL Hovss, Limitep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GORDON AND Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Urtow anp Co., Auckland ; Craia, J. W., Napier. 
CANADA. MontreaL News Co., 386 and 388, St. James-street, Montreal, 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA,—INTERNATIONAL News Co., 83 and 85, 
Duane-atreet, New York ; SuBScRIPTION NEWS Co., Chicago. 
STRAITS SETTLEMENTS.—KgLiy anp Watsu, LimitEp, Singapore, 
CEYLON.—WIJAYARTNA AND Co., Colombo, 
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SUBSCRIPTIONS. 


Tar ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including duubie number) .. £0 14s, 6d, 
Yearly (including two double numbers). . £1 9s. Od. 

Cora Reapina Cases, to hold six issues, 28. 6d. each, post free 2s, 10d. 

If credit occur, an extra charge of two shillings and sixpence pez annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
givea below. Foreign Subscribers paying in advance at these rates 
will receive Tak Exoinggr weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tak Enoinger, and 
accompanied by letter of advice to the Publisher. 

Tain Paper Copies. Tuick Paper Coptes. 


Half-yearly £0 188, Od. | Half-yearly £1 0s. 8d 
Yearly £1 16s, Od.! Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 


per The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; end, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o’clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of THE ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
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PUBLISHER’S NOTICES. 


** Next week THE ENGINEER will be published on THURSDAY, 
instead of Fripay. New Advertisements should reach the Office 
wt later than Six o'clock on Wednesday evening ; alterations to 

Stauding Advertisements before One o'clock on Monday afternoon. 











*,” With this week's number is issued, as a Supplement, a Two-page 
Draw ing of a Bin. Bar Flat Turret Lathe. Every copy as issued 
by the Publisher includes a copy of this Supplement, aad subscribers 
ave requested to notify the fact should they not receive it, 


THE PREMIUM SYSTEM. 





* * So much interest has been aroused by the articles on “ The 


Premium System of Paying Wages,” which appeared in these columns 
not long ago, and we have had so many inquiries for copies of 
the issues containing them, that we have deemed it advisable to 
reprint them in a convenient form. In the Little volume which 
results we believe no important aspect of the subject has escaped 

Not only are the ins Ps outs of the system discussed 
from all points of view, lat examples, drawn from the actual 
practice of important works where it is used, are given, so that 
the manager who is contemplating its introduction will find in 
this pamphlet a clear indwation of the lines on which to work, 
The price is One Shilling, and the book is obtainable at this office. 


attention. 
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TO CORRESPONDENTS. 


4a = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all cases be accompanied by a large 
envilope legibly directed by the writer to himaelf, and stamped, in order 
that anawers received by ua may be jorwarded to their destination, No 
notice can be taken oy communications which do not comply with these 
instructions, 

4m” All letters intended for insertion in Tut Exommgr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith, No notice 
whatever can be taken of anonymous communications, 

ar We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


F. R. (Barrow-road).—For the present the makers of the wagons decline 
to give sectional drawings. 


J. G.—{1) We understand that the Earl's Court water-chute is patented. 
You would do well to apply for information to the manager there. (2) 
You cannot use the chute and take money from the public without an 
authorisation from your Municipal Council. Apply in the first instance 
at the office of the Town Clerk. 


A. W.—(1) If you address a letter to Monsicur Brandau, Simplon Tunnel 
Works, Iselle, Italy, it will find him. The subject does not lend itself 
well to photography, but various pictures have been taken, and are 
largely used for pictorial postcards in Switzerland and Italy. (2) Titan 
cranes are used for building breakwaters, &c.; they are made by 
several firms. See our advertising pages. (3) Massey's, of Man- 
chester. The largest example is to be found at Woolwich Arsenal. 
(4) The most powerful hydraulic presses are to be found in ordnance 
and steel works—Armstrong’s, Vickers’, Cammell’s, Brown's, &c. 


INQUIRIES. 


ORE GRINDING MACHINERY. 
Sie,—Can any reader give us the address of makers of machinery 
which will grind tin ore to an impalpable powder? 


Exeter, March 27th. Sranum. 





CHATELIER’S BRAKE. 

Sir,—I shall be obliged to any correspondent who will refer me to 
detail drawings of the Chatelier brake, and will tell me who makes 
Leech’s sanding apparatus, 

March 30th. xX 





PIG IRON. 
Sir,—Can any of your readers inform us where we can obtain pig iron, 
of which the following is approximately the composition :— 


Silicon .. 1-0 per cent. 
Phosphorus 0-5 * 
Sulphur 0-2 «4, 
Manganese.. 1-5 pe 
Carbon.. 8-25 ,, 
Iron 93-5 99 


100-0 per cent. 


icester, April Ist. 8. anp Co. 





CATALOGUES REQUIRED. 

Srr,—Permit me to ask makers of modern plants suitable for a town 
of 1500 people, to forward me catalogues, with approximate cost of plant 
for electric lighting, after considering the following conditions :—(1) 
The fuel is wood or inferior coal, and expensive. The water contains a 
large amount of magoesia, and is not plentiful, so that surface or jet con- 
densers are out of the question, and instead an exhaust steam injector is 
required in addition to boiler feed pump. The boiler to have a lock-u 
safety valve, and to comply with the Boiler Inspection Act. (2) Catalogue 
and estimates of a steam turbine and dynamo for generating electricity. 
(3) Steam generator, to use up town refuse in addition to inferior fuels ; 
the wood is in 5ft. lengths. 

Menzies, North Coolgardie Goldfields, 

West Australia, February 26th. 


T. Keapy. 








MEETINGS NEXT WEEK. 

LivERPOOL ENGINEERING Society.—Wednesday, April 8th, at 8 p.m. 
Short papers by various Members on miscellaneous subjects of interest. 

Tae InstirvTion or Crvi, Enorygers.—Tuesday, April 7th, at 8 p.m. 
Ordinary meeting. Paper to be discussed, ‘‘ American Locomotive 
Practice,” by Mr. Percy John Cowan. 

Society or Enorneers.—Monday, April 6th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘‘Road Mainten- 
ance and Administration,” by Mr. Robert J. Thomas, M. Inst. C.E. 
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THE NEW ADMIRALTY CIRCULAR. 


A CIRCULAR has just been issued by the Admiralty 
which may be regarded as the supplement or out- 
come of the announcement already made by Lord 
Selborne. We do not reproduce the circular, because 
it has received wide publicity in the pages of the daily 
Press. ‘The most prominent feature in it is the un- 
compromising way in which it dismisses the sailor, and 
replaces him with the engineer. The whole theory 
of the sailing ship has disappeared. In its place is 
the assumption that a ship of war is neither less 
nor more than a vast complicated machine, the 
control and management of which must be entrusted 
to engineers and mechanicians. This is precisely 
the view that we have long advocated as that 
which is consistent with facts ; and we are the more 
pleased, therefore, by the perusal of the Admiralty 
circular. 

Hitherto an “A.B.” in the Navy might know 
nothing whatever of the engine-room or the stoke- 
hold. It is true that in cases of emergency the 
sailor man was often called upon to lend a hand in 
the bunkers or the stokeholds ; but this represented 
sporadic employment, and no particular skill was 
expected or asked for. In old times the “A.B.” had 
to know how to “hand, reef, and steer.’’ Accord- 
ing to the new regulations we gather that he will 
not be expected to possess accomplishments of this 
kind. Seeing that there are no longer sails to 
hand or reef, skill in these things would not, 
presumably, add to a bluejacket’s value. Instead, 
we learn from the Admiralty circular that every 
A.B. must be in future a fairly competent fireman 





and mechanic. He will be trained in the use of 
simple tools, firing, cleaning fires, and general 
stokehold watch-keeping. Nothing whatever is said 
about what is known as sailors’ work, because 
masts and sails have disappeared for ever ; and yet as 
it remains necessary that Jack should be strong and 
active, a very complete system of gymnastic training 
has been devised. A gymnasium, with a proper 
staff of instructors, will be established at each of the 
depots at the home ports, the headquarters and 
school of gymnastics and physical training being at 
Portsmouth. A commander has already been 
appointed as Superintendent of Gymnasia, with a 
lieutenant, R.N., as his assistant, and lieutenants, 
R.M., have been embarked in the flagships of the 
Mediterranean Fleet and the Channel Squadron as 
inspectors. All this appears to be done with com- 
mendable thoroughness. We may pass over the 
training of ordinary boys, and come at once 
to the announcement that a certain number of 
boys will be entered half-yearly for training as 
engine-room artificers. Under the old regulations 
the engine-room artificer was drawn from the 
civilian population—fitters, boilermakers, erectors, 
coppersmiths, and so on, being enlisted from the 
workshops of engineering firms all over the country. 
The Admiralty have apparently determined now 
to supplement at least this source of supply by 
training boys in the naval schools and workshops. 
We have already referred to the circumstance that 
new engine-room ratings would be formed. The 
first of these is the mechanician. Young and 
promising stoker mechanics will be eligible for this 
rating. 

To understand the importance of the next depar- 
ture—-the creation of the rank of chief artificer 
engineer—-it is necessary to keep in mind the nature 
of the process which is being carried out. Once 
more we can refer our readers to our pages for 
indications in the past of that which is now 
being done. The whole process is essentially, 
in the first place, a recognition of the absolutely 
mechanical character of the modern man of war, 
which is naturally accompanied by a recognition of 
the importance of the engineer, using the word in 
its broad sense. We do not think it is too much 
to say that never before has the position of the 
engineer in the British Navy been fully recognised. 
Hitherto he has always been looked upon as holding 
an inferior position. In theory this was not so; 
in practice it was. The engineer department was 
always subordinate to the executive. The Admiralty 
intend that it shall be no longer so. There is to 
be a general levelling up. The naval engineer in 
the future will be placed on a new footing. 
But there still remains a great deal of hard 
practical work to be done. Therefore we find that 
a new rating has been established, namely, that 
of the chief artificer engineer, who will be a 
commissioned officer, with pay rising from 11s. 6d. 
to 13s. 6d. a day. To all intents and purposes 
these officers will take the place of the existing 
engineers. No sudden change can, of course, 
occur, but if Lord Selborne’s scheme is com- 
pletely carried out, in the course of about ten 
years the work now done below by naval engi- 
neers will be done by the chief engineer arti- 
ficers; the naval engineer as he now exists will 
have disappeared, and all the higher positions in 
the Navy will be filled by a new type of men who 
will combine in themselves the knowledge now 
possessed by both the executive officer and the engi- 
neer. Of course itis argued that this consumma- 
tion can never be reached. On this point we ex- 
press no opinion whatever ; it is not necessary that 
we should. All that we have to consider at present 
are the details of a consistent and far-reaching 
scheme. The substitution of chief engineer arti- 
ficer for the existing naval engineer is a part of that 
scheme, and we have endeavoured to make the 
reasons for the establishment of the new rating 
intelligible. At first sight, indeed, it may readily 
appear that the new engineer officer is superfluous. 
When his precise position has been defined, it will 
be seen that, instead of being superfluous, he is 
essential. We may add, so fully has it been recog- 
nised that the chief engineer artificer will take the 
place of the naval engineer, that already it has been 
said that we have only to wait a few years and 
these men will agitate for rank and pay in precisely 
the same way that the naval engineers have done. 
Pessimistic prognostications of this kind may, how- 
ever, be disregarded. 

The circular gives various details as to the training 
of every class of man and boy in the Navy, but the 
regulations do not call for further remark in our 
pages. The great all-pervading fact is that the 
Board of Admiralty have frankly accepted the new 
position. They no longer carry on the make- 
believe about ships and sailors; they admit that the 
“ship” has disappeared, and that instead we have 
a huge floating steel box filled to repletion with 
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most complicated machinery. Such of our readers 
as will turn to Mr. Whiting’s paper read before 
the Institution of Naval Architects, and published 
on page 351, will form some idea of how compli- 
cated. The Admiralty scheme has been and will be 
severely criticised. For ourselves, we heartily con- 
gratulate Lord Selborne and his fellow lords on 
their outspoken recognition of facts which have too 
long been thrust into the background. 


MECHANICAL STOKING AT SEA. 


Ir is obvious that a steamship is, of all places, 
just that where mechanical stoking is most desirable. 
It would be waste of time to labour the argu- 
ment. It is just as certain, however, that the 
mechanical stoker has attained no success hitherto 
at sea, at all events at this side of the Atlantic. A 
great defect in mechanical stokers is that they 
cannot be induced to work well at any speed but 
one. We have already explained why in previous 
articles. It may not be out of place, nevertheless, 
to say here that the working of the fuel-feeding 
mechanism, the quality of the coal, and the 
draught must be carefully arranged to suit each 
other. If coal is not fed on to the bars quickly 
enough, the back end of the fire will burn through, 
steam will drop, and the furnace crowns may be 
injured just at the bridge. If coal is supplied more 
quickly than it is burned, the furnace will be 
choked. It is very easy to say that all trouble of 
this kind can be got over by a skilful chief engineer. 
Our answer is simply that this may be so, but it has 
not been done hitherto in practice. Nothing is 
more variable than the draught on board a tramp 
steamer—running before the wind it dies away ; 
steaming head to wind it is excellent. Then the 
characteristics of the coal vary from week to week 
At one time it may be North Country, at another 
Welsh, or Pennsylvania, or Labrador. After all, 
intelligence of some kind is required in the boiler- 
rooms—more intelligence, at all events, than the 
muchine stoker possesses. 

In the United States, it seems that something 
has been done to introduce machine firing at sea— 
more,. at least, than has been attempted in this 
country. At the last meeting of the Society of 
Naval Architects and Marine Engineers, held in 
New York, a paper on “ The Water-tube Boiler in 
the American Mercantile Marine” was read by 
Mr. W. A. Fairburn. This is a very voluminous 
contribution to the literature of the subject, but it 
does not contain much that is new. On one point, 
however, it is distinctly informing. We learn that 
the first distinctly American invention was a coking 
stoker patented in 1879 by Thomas Murphy, of 
Detroit. About this time a large number of 
European stokers were patented in the United 
States. Six years later the Brighton and Roney 
stoker appeared, and these have been followed by 
the Vulean, 1889; Babcock and Wilcox, 1890; 
Coxe chain grate, 1893; Meissner, 1894; Box, 
1895; Buckeye, 1896; Jones under-feed, 1896; 
American under-feed, 1896; and, still later, by the 
Crowe chain grate—now modified and known as 
the Duluth stoker. Mechanical stokers can be 
divided into two classes:—(a) Under-feed and 
(>) over-feed. Both kinds have been used in ships 
of some kind in the United States. The Lake 
steamship Pennsylvania was equipped in 1899 with 
the under-feed stoker, made by the American Stoker 
Company ; but after operating for one season the 
stokers were removed. The Under-feed Stoker 
Company, of America (Jones’ stoker), has fitted its 
mechanical stokers to fire-tube boilers in three 
tow-boats, viz., the Perfection and Mollie Spencer, 
of Chicago, in 1894, and the America, of New 
York, in 1902, the latter being owned by the 
Pennsylvania Railroad Company. The most ex- 
tensively used and the best stoker for water- 
tube boiler marine work to-day is said to be 
the Duluth chain grate. The Crowe stoker 
was fitted in the Lake steamships Gates, Hill, 
Elwood, and Edenborn. This stoker was then 
improved, and, under the name of the Duluth 
stoker, was fitted in the Lake vessels Franklin H. 
Peavey and George W. Peavey, and later in the 
E. T. Heffelfinger and F. B. Wells. These vessels 
are all owned by the Pittsburg Steamship Com- 
pany, and all are fitted with Babcock and Wilcox 
boilers. One of the large steamships now being 
built at New London for the Great Northern 
Steamship Company will have one of her four fire- 
rooms equipped with these stokers, this being the 
first installation of mechanical stokers in an ocean- 
going vessel. It will be seen that experience, 
limited as it is, confirms the accuracy of what we 
have previously said as to the merits of chain grates. 
Indeed, day by day the reputation of the old Jukes 
grate rises. 

Granting for the sake of argument that a 
mechanical stoker of some kind is good enough to 


take the place of firemen at sea, we have yet to 
consider whether there is any specially objectionable 
features about it which will directly appeal to the 
shipowner. Unfortunately there are. Apart from 
the fact that there may not be room for the 
mechanism, we have to think about cost and weight. 
The chain grate comes out with a weight of 460 lb. 
per square foot. A complete installation in a fairly 
large ship would weigh about 250 tons, or rather 
more than seven times the weight of ordinary grate 
bars. The cost is very heavy, amounting to about 
one-third of that of the Babcock and Wilcox boilers, 
to which the grates are fitted. These facts 
establish a strong presumption that the mechanical 
stoker will not find much favour at sea, even in 
combination with water-tube boilers. To the Scotch 
boiler we do not think the principle can ever be 
applied satisfactorily. The greater number of these 
boilers have three furnaces each, and it is not easy 
to see how Jukes’ grates could be got into 
the limited space available. No other auto- 
matic fedfler seems to be worth considering for 
marine purposes, if we except some of the underfed 
stokers, about which, however, we possess no use- 
ful information. The success attained by mechani- 
cal stokers on land is mainly secured by the em- 
ployment of hoppers and shoots, by which the coal 
is delivered from the bunkers or wagons directly on 
to the feeding apparatus. When men have to 
shovel coal it appears to make very little difference 
whether they throw it directly on to the grate or 
into a hopper. Now it is very difficult to under- 
stand how any efficient hopper-and-shoot system 
could be contrived to take the coal out of a steam- 
ship’s bunkers and handle it without the aid of 
manual labour. There is, in short, next to nothing 
to be gained by the adoption of any method of 
stoking unless it gets rid of the shovel. That is the 
first elementary proposition which all inventors of 
mechanical stokers will do well to keep constantly 
before them. 


MAXIMS IN WARSHIPS. 


From time to time we have found occasion to 
complain or otherwise of changes effected in our 
warships. One of the most recent minor changes, 
a change that has only quite recently taken effect, 
concerns Maxim guns. On the old scale an average 
number of eight was carried by every important 
warship. This number is now reduced to two. 
Let us first of all consider the arguments for the 
change. In the first place, there is the idea that 
the Maxim is ‘“‘no use.” Its effective range is taken 
to be very little over a thousand yards, and two 
thousand yards (say one mile) is now pretty generally 
laid down as the nearest distance to which hostile ships 
may approach each in action—ergo, runs the argu- 
ment, so far as we can follow it, the Maxim is no 
more useful than a shot gun would be, while it con- 
sumes a certain amount of weight. For these 
reasons the vigilant hand of the reformer has 
thrown it overboard. To take the last objection 
first, the exact weight of a Maxim gun with its full 
supply of ammunition cannot be precisely stated, 
for trustworthy figures as to the rounds carried are 
not procurable. Approximately, however, we may 
call it a ton—-say about the weight of some of the 
totally unnecessary brass work that so many naval 
officers love to import on board. Six Maxims 
removed may therefore represent a saving of ‘0004 
per cent. weight in the average battleship, which is 
scarcely on a footing with a visible effect, especially 
when it is side by side with the carrying of several 
hundred tons of unnecessary stores. And however 
minus a war quantity we may elect to regard the 
Maxim, the prodigal supplies of superfluous paint 
are still lower on the scale. The weight-saving 
idea may, therefore, be dismissed as absurd. 

There remains the question of utility. Under 
this head, we may say at the outset that we differ 
entirely from those who hold the official view that 
the Maxim is useless. Let us, first of all, consider 
an ordinary battle. In this case we are perfectly 
ready to concede that, supposing a British admiral 
to intend and be able to preserve a minimum 
distance of 2000 yards, the utility of the Maxim 
may be discounted. But in matters of this sort it 
will take two to preserve the fancy minimum. The 
enemy may have quite different views as to range, 
and, seeing how disabled ships will drop out and be 
left lying about the ocean, an enemy who wishes to 
get nearer will find ample chances to do so. Let 
us picture this phase of a modern fleet action. The 
Majestic—let us say—has been badly hit. Some- 
thing has struck her fore barbette, the guns of which 
point uselessly skyward. The upper deck is a mass 
of twisted wreckage ; half the casemates are out of 
action. The conning tower has been hit, and the 
directors for the forward torpedoes are smashed to 
atoms. Disabled, out of control, she drifts down 
towards the enemy’s line, no more able to keep to 





the 2000 yards minimum. Ahead lies a hostile 





battleship, also battered, but with a torpedo read 
to let slip, and with steering way still on her. The 
salvation of the Majestic will depend upon neutral. 
ising that torpedo, which her partially intact 
antagonist will certainly seek to deliver at a sure 
rather than a fancy range. Every gun that the 
Majestic can bring to bear—and these will be few_. 
will be trained on the hostile conning tower o, 
towers. And it is here that Maxims would play q 
most important part. No guns are less likely to be 
out of action than they. 

In theory and in careful actual practice the 
Maxim is a gun that sends all its bullets on to one 
spot. In most practice the operator gives jt 5 
certain spread unconsciously ; he will spatter hig 
bullets into a ten-foot area, thus securing the € ffect 
of volley firing—a fire that rifles in the hands of 
the crew, or the fire of other guns will certainly be 
unable to simulate to the same degree. Now, lang 
warfare proves that volley firing has results totally 
different from independent firing. It kills no more 
men ; possibly not so many. But it does ensure 
that a great many bullets all hit at about the same 
point with a cumulative effect not to be secured jp 
any other way, and which has valuable moral as 
well as physical results. He will have to be a very 
tough torpedo lieutenant who will keep bis eye on 
the director with two or three Maxims pumping 
lead on the conning tower, and, be the firing never 
so wild, it will be but a short time ere stray bullets 
cut through the peep-holes of that tower. 

Wherever in modern actions short range has been 
reached, the rush of innumerable bullets has been 
the governing factor. The Boers taught usa similar 
lesson at Colenso with a thousand rifles. A dozen 
Boers with Maxims could have achieved the same 
result. That the guns at Colenso should not haye 
been where they were is beside the point; in nayal 
actions pure chance may preduce similar situations, 
and is, we may add, extremely likely to produce 
them. Available men with rifles will be desperately 
few; Maxims can supply the deficiency. Against 
such a likely enough contingency they may well be 
carried. There are, however, many other uses, 
There is no proof whatever that “ boarding” will 
not be resorted to in the next naval war, and both 
for and against that operation the Maxim should be 
of exceeding service. Then, too, there is the ques- 
tion of torpedo boat and submarine attack. There 
is much evidence to lead to the surmise that a 
12-pounder, though it sinks a destroyer, will 
not do so at once. Her way is likely to carry her 
on within range. If this be so—and it is terribly 
probable—the safety or otherwise of the big ship 
will depend on killing the men at the tubes of the 
hostile boat. Rifles may do it; but the area- 
searching fire of the Maxim, the direction of which 
is so easily ascertained by the curious crown of 
splashes, is par excellence the proper answer. For 
submarines it is, if anything, still more needed. Gun 
fire against these must rest entirely on the lucky 
chance of entering a scuttle in the pilot tower, or 
smashing the periscope. A machine fire that 
compels a rain of bullets to descend about the same 
spot is obviously the best way of securing this, and 
since one Maxim may well miss in the brief time 
available, the more there are the better. A dozen 
a side would be none too many. 

We want facts and action to meet facts in these 
matters that we do not get. More and more the 
tendency of the present age is to create a theory of 
war, based on pet ideas rather than on a general 
view of the question. Land warfare, till the Boers 
chose to have their own ideas as to moves, has 
tended to grow like chess ; agencies are at work to 
try and secure the same kind of thing afloat. There 
is a distinct tendency—to adhere to the chess simile 

—to regard the queen too highly. The queen can 
take any piece. A queen that cannot itself be 
taken is growing to be assumed, and pawns fall in 
value accordingly. We have this very strongly 
brought out in torpedo boat attack. A 12-pounder 
hitting a boat will cause that boat to sink. But 
between the hit and the sinking an interval must 
elapse. In that interval all sorts of things may 
happen; but it is well nigh impossible to secure 
attention to that detail. The two main points of 
hitting and sinking are regarded as enough, whereas 
there is absolutely nothing to prove that they are 
so. The method is altogether too “ sketchy” and 
haphazard for a subject of such vital importance 2° 
naval warfare. For this reason we protest strongly 
against the removal of Maxims from our warships. 
The act indicates an inability to see more than one 
side of the question on the part of cur naval 
administrators, and we wonder with grave appre: 
hension where this kind of thing will eventually 
land us. 

Of course, there is an order for the subsiitution 
of pom-poms in existence. But pom-poms are not 
yet served out, and when served cut and all will 
not perform the service that Maxims can render. 
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In essence the pom-pom is simply the 37 mm. one- 

under that all our rivals have long carried. It is 
better than these one-pounders, but it is not a 
substitute for rifle fire in the cases that we have in 
mind, whereas the Maxim is. 


—_—_—_——_— ree —___—_—_ 
COOPERS HILL ENGINEERS. 


Ax appeal was made to the House of Commons on Wed- 
nesday night “‘thata Select Committee be appointed to con- 
sider the grievances alleged by the senior Coopers Hill en- 
gineers belonging to the Public Works Department of India 
toexist, a8 a consequence of their promotion and emolu- 
ments falling short of the expectations held out to them 
when they entered the Service.” The movement has 
been set on foot by the men who were specially sent out 
to India at the rate of about fifty a year between the 
ears 1871 and 1875. At that time money was being 
spent freely by the Government of India. To these 
young men special inducements in the way of pay, pro- 
motion, and pensions were held out, both directly by 
prospectuses issued by authority of the Secretary of 
State, and indirectly by representations made to them by 
the late Sir G. Chesney, on behalf of the Secretary of 
State, as the head of Coopers Hill College. After a little 
time, however, money became scarce. Economy was the 
rule in India, and the Coopers Hill men suffered. Beyond 
all doubt faith was broken. No one insisted more 
strongly on this point than the late General Chesney. 
As lately as 1901 Lord Curzon’s Government strongly 
recommended a favourable reconsideration of the whole 
case. The answer of the Indian official Government to 
all remonstrances has been ineffect non possumus. It is 
said that the War-office, unable to find employment for 
Royal Engineers, has compelled the Indian Government 
totake them, and that the civil engineer suffers accord- 
ingly. The motion for the appointment of a Select Com- 
mittee was made on Wednesday by Captain Balfour, and 
seconded by Sir 8S. King, who contended that a maximum 
sum of £10,000 per annum would satisfy all wants, and 
that this sum would steadily diminish as death thinned 
the ranks of the old Coopers Hill men. Earl Perey 
opposed the motion on the ground that concessions had 
already been made which were final. It is easy to see, 
however, that the real ground of objection is contained 
in the last words used by Earl Percy: “This was not a 
question which merely affected the Indian Civil Service, 
but it was of far-reaching importance as regarded every 
department of the State.” 








AMERICAN INDUSTRIAL CONDITIONS 
AND COMPETITION. 


Ox Tuesday morning there took place at the West- 
minster Palace Hotel a conference on ‘ American 
Industrial Conditions and Competition,” under the 
auspices of the British Iron Trade Association, and with 
Mr. Ebenezer Parkes, the President of this Association, 
inthe chair. The conference was organised by Mr. J. S. 
Jeans, secretary of the Association, and was important 
and influential, not by reason of the members attending 
it, but because of the character and position of those 
present and the nature of the papers read. After Mr. 
E. Parkes had addressed the meeting, Mr. Axel Sahlin, 
general manager of the Millom and Askam Iron Foundry ; 
Mr. Enoch James, general manager of the Patent Shaft 
and Axletree Company ; and Mr. J. S. Jeans read, in sum- 
mary, a series of very instructive papers; and, in the 
following discussion, Professor Ashleigh, the Professor of 
Commerce and Public Finance in the new department of 
the Birmingham University ; Professor Armitage Smith, 
Mr. Skelton, Professor Thos. Turner, Mr. A. P. Head, and 
Sir G. Molesworth made interesting speeches. A resolu- 
tion approving the intention of the Government to institute 
an inquiry into the constitution and functions of the 
Board of Trade was passed unanimously. 

The various speakers displayed not only an extensive 
and detailed knowledge, but also a hearty appreciation of 
the merits of the most recent developments of American 
and German methods of iron and steel production, and 
of putting their products on the market. They showed 
that they recognised that to put the products on the 
market at profitable prices is at least as important as the 
manufacture of these products. They are men _inti- 
mately acquainted with what is, and what can be, done in 
Britain ; and they say that, under certain conditions, we 
can do as well as, or better than, either America or (ier- 
many. In spite of the Chairman’s somewhat despondent 
tone, what brighter, more exhilarating, and more whole- 
some aspect of affairs could be presented to the British 
manufacturer? Evidently there is no good ground for 
a dismal. We can beat the-world yet, if we only 
will. 

It is in this “under certain conditions ” that lies the 
whole rub. What are these certain conditions? It is 
freely admitted by these well informed and wholesomely 
hopeful gentlemen that, although there are many com- 
panies and firms in Britain doing so well that they 
cannot desire better, still the majority in the iron and 
steel trades are doing badly. On the average we are not 
doing what we ought to do, nor what we can do. As 
Mr. Skelton said, the moral of the whole discussion is 
that we have not yet done all we have means to do; and 
although doing our utmost means strenuous exertion. 
the exercise of alertness and vigilance, the sacrifice of 
capital represented by antiquated tools and appliances, 
implicit obedience to reason and common sense, still, 
until we have done our utmost and found it to fail, it is 
both feeble and futile to complain that others are doing 
better than we are. It is claimed that by these virtues 

One America and Germany have forged ahead, 
and now occupy a place, not certainly equal to ours in 
Proportion to population, but much closer on our heels 
han they were even ten years ago. 


The Chairman said that while most of the ideas that 
have helped America and Germany so well were originated 
in England, our “deficiency of surplus capital” pre- 
vented our developing and utilising them. But other 
speakers pointed out that England's surplus capital has 
always been so abundant that it has overflowed into every 
corner of the globe. It is not want of capital we suffer 
from—it is the want of willingness of the owners of 
capital to risk it in the introduction of improved methods 
and machinery. 

In Mr. Enoch James’ very excellent paper he says: 
“One obvious lesson to be learnt from America is that of 
listening to the man who knows.” Another speaker said 
that we have too many sons of rich men about. “ Much 
credit is due to these directors who have the good 
sense to be guided by men who know.” It would be 
still better invariably to fill our boards with directors who 
themselves know the business they undertake to control. 
Mr. Ebenezer Parkes says that Germany undersells us 
because they are fortunate enough to have superior 
economy of production over there. That is the whole 
point. It is “under this certain condition” that we 
study and elaborate organisation and eqtipment with the 
one single aim of maximum economy both of produc- 
tion, of transportation, of distribution, of commercial as 
well as of industrial management; it is only if we do 
this earnestly, vigorously, skilfully, and with the boldness 
and courage of enterprise, that we shall fulfil the 
generous anticipations of the speakers at this conference, 
and maintain Britain and ber Colonies as the Premier 
Industrial Empire. We cannot do so without knowledge, 
skill, and prudence, and these are produced solely by 
education, practical experience, and a perfect apprecia- 
tion of the ruling conditions under which any particular 
branch of trade has to be carried on. The conference 
seemed fully to recognise that shareholders, directors, 
and managers are quite as much in need of the 
right sort of education as are the workmen. 
All the speakers who knew American workshops 
admitted that British workmen are, on the average, 
superior to American. There was a consensus of 
opinion that high-waged is cheaper than low-waged 
labour. We say that for durable success prudence 
is as necessary as skill; it is even more necessary than 
enterprise. Over-production, over-capital outlay beyond 
the actual consuming capacity of the market, over-scrap- 
ping of machinery for the installation of the “latest 
up-to-date " equipment, is not evidence of success; it 
spells at least temporary ruin. In America the reaction 
towards blast-furnace construction of smaller capacity is 
now well under way. The financial disasters of last year 
in Germany were due to extravagant outlay on new 
machinery and reorganisation, which is perfect in every 
respect and detail except that the profits obtainable from 
the existing markets will not pay for it. 

Only one other point brought up in the conference 
needs mention. Praise was given to the American 
feature that all the important executive and administra- 
tive posts were held by young men of from twenty-five 
to forty-five years of age, and to this much of American 
success was attributed. But the real cause of this fact 
in American industry is that men work so hard in the 
States that they are worn out and unfit for further duty 
when they are forty-five. This is another phase of 
American imprudence which gives to American success 
its character of want of durability. It is a fable that 
the lot of either artisan, or manager, or capitalist 
employer is a happier one in America than in Europe. 
Over there men work their nerves and their muscles, 
their brain-cells and their stomachs, their intellectual 
appetites and their heart-strings, at such high tension 
and with so high a load factor—seventeen hours per 
twenty-four hours—that life, if it is worth living at all, 
is not worth living long. They overstock the market, 
they overscrap their machinery, and they scrap their 
men and women far too fast. 








SOUTH AFRICAN RAILWAY BRIDGES. 





In our last issue we printed an article by our Special 
Commissioner in South Africa descriptive of the damage 
done during the war by the Boers to railway bridges. 
Several engravings reproduced from photographs accom- 
panied that article. We were forced to withhold 
several others, and these will be found on pages 340 
and 541. 

Our first engraving—Fig. 1, page 340— shows Mgogo 
Bridge, Natal Government Railway. It was a single span 
of 100ft. Fig. 2 shows the trestle bridge substituted for it. 
The engine is covered with ropes, which afforded a good 
deal of protection from Mauser bullets; the tender is 
fitted with a plate iron hood for the same purpoze. The 
factor of safety does not appear to be large in the trestle, 
but it was sufficient. 

The engraving—Fig. 3, page 341—shows the r2mains 
of the two 100ft. spans, of which Waschbank Bridge 
originally consisted. The work of destruction was very 
thoroughly carried out in this case. 

Donga Spruit, 40ft. span bridge, is shown in Fig. 4. 
In this case both the abutments were blown in and the 
girder allowed to fall. An easy diversion was made 
along the west side of the bank and the gap crossed by a 
timber bridge of three trestles, with cribs made of 
sleepers at either end forming the sills. The foundations 
were made with layers of sleepers. The Pontoon Troop 
and 23rd Battalion Royal Engineers made the diversion 
and the new bridge. The work began at 8 a.m., June 
6th, and was finished on the 9th at 9 a m. 








Tut Kaiser Wilhelm II., the Jargest ship in the world, 
is to make her maiden trip on April 14th. She has a tonnage of 





26,009, and 41,000 horse-power, and is capable of providing accom- 
modation for 2488 passengers and crew. 





A NEW CAVE OF THE WINDS. 





A work of some engineering and scientific interest is about 
to be done on the Canadian side at Niagara Falls. It is no 
less than the construction of what may be termed an artificial 
Cave of the Winds. All visitors to Niagara will recall that 
the Cave of the Winds proper is situated on the New York 
side under a comparatively small sheet of water that plunges 
over the precipice between Goat and Luna Islands. This 
wonderful cavern is reached by descending a spiral stairway 
on the west side of Goat Island, and then by small bridges 
that carry a person in front of the falling water and through 
the spray cloud. The Cave of the Winds was discovered in 
1834, but it was during the latter half of the last century that 
it advanced to prominence as a place of attraction. It has 
been visited by hundreds of thousands of people from Europe 
and America, and, once enjoyed, the strange experiences of the 
trip are never forgotten. 

Shortly after Victoria Free Park was opened a short tunnel 
was driven through the limestone cliff to the rear of the sheet 
of water, While this did not extend very far behind the 
falling water, it served the purpose of an attraction and made 
it possible to go behind the Falls. At first this attraction 
was called the ‘‘ Cave of the Winds,’’ but the Commissioners 
of the New York State Reservation at Niagara called the 
attention of the Commissioners of Victoria Park to the 
appropriation of the name that justly belonged to the old and 
famous cave on the New York side, and the lessees of the 
Canadian tunnel stopped advertising their attraction under 
this name. 

The great water power development that is now taking 
place on the Canadian side at Niagara has so diverted the 
water that the old tunnel view is no longer desirable, and, 
furthermore, the Ontario Power Company’s plans are such 
that it will make changes in the method of reaching the 
tunnel, so that the Commissioners of Victoria Park will allow 
the Ontario Power Company to build a new point of attrac- 
tion to replace the one which it will practically destroy. 
In constructing this new attraction a shaft will be sunk toa 
depth of 12Cft. just to the south of what is known as the old 
Table Rock building. From the foot of this shaft a tunnel 
7ft. by 9ft. in dimensions will be run to a point far behind 
the Horseshoe or Canadian Fall, the line of the tunnel follow- 
ing the contour of the waterfall about 50ft. back from the 
face of the cliff. When this main tunnel has been driven to 
the desired depth, two lateral tunnels will be run to the face 
of the cliff right behind the tumbling sheet of water, and 
from this opening behind the waterfall visitors will be allowed, 
on payment of a fee, to view the great ocean flood that rolls 
over the brink in rushing from Lake Erie to Lake Ontario. 

If possible, the tunnel behind the Horseshoe will be carried 
behind the greatest depth of water. It has been felt by many 
that there is a vast volume of compressed air behind the 
waters of the Canadian Fall, and if this is found to be the 
case, the proposed tunnel may serve as an outlet for this pent- 
up force, rendering the construction work useless. The idea 
of the presence of compressed air is gained from the fact that 
close observation of the cataract shows that every now and 
then a great spray cloud will suddenly shoot skyward right in 
the centre of the Fall. It is reasoned that if a projecting 
rock caused this upheaval, it would be constant, instead of 
intermittent. In fact, the nature of the cloud that every 
now and then bursts forth has convinced many that it is the 
compression of air behind the Fall bursting forth when its 
force is sufficiently great. The construction of the proposed 
Canadian scenic tunnel will probably demonstrate the truth 
or falsity of this contention. 

When the view tunnel has been completed, it will be lighted 
by electricity, and this may be an aid to the contemplated 
illumination of the cataract by electricity through the 
medium of searchlights. The tunnel that will extend 
behind the Horseshoe will be reached by means of an elevator 
that will descend the shaft referred to. Of course, as man 
has never seen behind the sheet of water of the magnificent 
Horseshoe, it cannot yet be told whether or not the view will 
be satisfactory. The spray may be driven into the tunnel 
with such tremendous force as to deal death to all who might 
enter there. By some it is considered sacrilege to tunnel 
behind the great Fall, while others feel that possibly important 
scientific knowledge may be gained, especially information of 
great interest to geologists. The expectation is that the 
work will be completed by the middle of July next. 
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THE LJUNGSTROM CONDENSER AS APPLIED 
TO MARINE ENGINES.* 
By WILLIAM Cross, Associate, 


Tue Ljungstrim condenser is the invention of a Swedish 
engineer, Mr. F, Ljungstriém. It consists, briefly, of a number of 
thin diagonally corrugated chambers or elements of brass fixed 
together in packets, so arranged that the corrugations mutually 
support one another. These packets are fixed in a rectangular 
casing in such a manner that the cooling water flows horizontally 
through the chambers, and the steam flows vertically outside the 
chambers, it being understood that the space through which both 
steam and water have to pass is limited to the depth of the 
corrugations, the result being that a very large number of fine 
streams of steam and water are compelled to travel a sinuous 
course in close proximity to each other, being only separated by 
the thin walls of the corrugated chambers. It will be noted that 
the upper part of the rectangular casing is full of steam at a 
pressure due to the exhaust, whilst the under side is open to the 
air pump, the two being separated by the packets of corrugated 
chambers. The steam, therefore, is constrained to pass along the 
corrugations in intimate contact with the cooling water, and with 
sufficient velocity to sweep with it all condensed water. The 
action is thus very different to that in a condenser of the ordinary 
type where the steam is admitted into a large chamber full of 
cooling tubes, and allowed to wander about until finally con- 
densed, when it drops to the bottom and is drawn off by the air 

ump. 

? A ates to Figs. 1 and 2 below of part of the machinery space 
of the yacht Snowdrop II., recently completed by Messrs. Simpson, 
Strickland and Co., will show how great a difference the adoption 
of the Ljungstrim condenser mskes in the weight of the 
machinery, and the space occupied. The boiler is of the moditied 
Thornycroft type, the safety valves being set to lift at 380 1b., the 
grate area is 20 square feet, the effective heating surface 937 
square feet, and air pressure Zin. The engine is a four-crank 
quadruple-expansion, built under the author's patent, having 
cylinders 5}in., 7jin., 103in., and 16in. by 7in., and designed to 
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indicate 420 indicated horse-power at 900 revolutions, the steam 
at boiler pressure being admitted direct to the high-pressure valve 
chest. The auxiliary engines, consisting of the fan and circulat- 
ing pump engines, exhaust into the low-pressure valve chest whilst 
the main engines are running. The total horse-power to be 
allowed for in the condenser is 450. The air pump is of the ordinary 
type, Sin. diameter by 3in. stroke, fitted with Kinghorn valves, 
and driven off a crank pin on the forward end of the crank shaft. 
The total weight of this machinery with steam up, and including 
water in condenser, worked out to 37-5lb. per indicated horse- 
power. Had a condenser of the ordinary type been fitted in place 
of the Ljungstriim, the weight would have been increased to 42 lb. 
per indicated horse-power. 

The ordinary surface condenser originally proposed to be fitted 
would have been made in thin sheet brass, and the weights kept 
down as low as possible. It was, however, finally decided to fit a 
Ljungstrim. 

The following is the comparison :— 

Ordinary. Ljungstrém. 
470 square feet .. 130 square feet 
Weight, dry .. .. .. 18cwt. .. .. .. 4-05 cwt. 
Weight, with water .. 22 cwt. .. 4-94 cwt. 
Cubic measurement .. 46ft. .. 7ft. 

The Ljungstrim Syndicate guaranteed a vacuum of 22in. to 
23in. when running full power, and 27in. to 27-5in. under cruising 
conditions. It was designed to condense 9000Ib. of steam per 
hour, equal to 701b. per square foot of active cooling surface, as 


Cooling surface 





Fig. 2 


LJUNGSTROMS CONDENSER 
WEIGHT ORY 4 05 CWTS 
WITHWATER 494 CWTS 
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against about 201b. per square foot in a condenser of the ordinary 
type. These guarantees were somewhat exceeded ; the actual 
vacuum maintained at full power being 22}in. to 234in., and under 
cruising conditions 28in. to 29in. 

The condenser as shown has now been considerably used, and 
has given no trouble of any kind. A recent examination and test 
showed everything to be clean and in perfect order. With regard 
to an objection that has been raised that the corrugations on the 
steam side will in process of time get choked up with grease, it 
may be pointed out that the passages are very short, and the 
velocity through them will tend to sweep any grease away. 

There is no difficulty in boiling the condenser out with soda in 
the usual way, if found necessary. In any case, with the high 
pressures now used, the less grease used in the cylinders the 

etter. In the engines in question no lubricating arrangements 
of any kind are fitted, and no trouble has been experienced ; the 
cylinders, pistons, and valves being in perfect order, the only oil 
that can get into the condenser being the small amount that 





* Institution of Naval Architects, April, 2xd, 1903,—Abstract. 





creeps up the low-pressure piston-rod. Eliminating the engine 
from the question, this condenser is easily capable of bandling all 
the steam that can be generated by a boiler of the sizes given, 
working with 2in. air pressure, and which would certainly require 
an ap surface condenser having 470 square feet of cooling 
surface to deal with it. 

The question of liability to leakage and ease in effecting repairs 
is one of great importance, ard would appear to be decidedly in 
favour of the Ljungstriim. Not only are the number of parts 
much fewer, but there is a complete absence of the multiplicity of 
packed glands, with their attendant trouble and leakage, and it is 
more than probable that brass, in the form of thin corrugated 
sheets, wil! be found far less liable to hidden flaws, which in time 
will develop into splits, than the same material when drawn into 
the form of tubes, 








THE INSTITUTION OF CIVIL ENGINEERS. 


MEETING OF STUDENTS, 

AT a meeting of students of the Institution of Civil Engineers 
on Friday, March 27th, Mr. W. Worby Beaumont, M. Inst. U.E., 
in the chair, a paper on ‘The Advantages of Motor-driven Print- 
ing Machines,” was read by Mr. J. D. Morgan, Stud. Inst. C.E. 

The following is an abstract of the paper :— 

Motors for driving printing machines are daily being more 
and more used, and wherever electric power is available at a 
moderate cost it will nearly always be found that the purchaser of 
a printing machine considers well the advantages to be gained by 
the use of electric motors before falling back on his gas or steam 
engine for the necessary driving power. 

‘The points which he naturally considers first are the benefits to 
be derived from a commercial point of view, and as he is not in 
general conversant with the alternative cost of belt-driven and 
motor-driven machines, it often happens that for want of sufficient 
information he has recourse to the older method. The author 
investigates the question of the relative costs of the two systems 
by reference to a particular factory in which both systems have 
been tried and accurate figures have been obtained, with the result 
that the owner has fully appreciated the great advantages of the 
electrical method, which has effected a considerable annual saving. 

The details of wiring, switches, and fixing are considered, the 
last mentioned being a most important point in connection with 
the noiseless driving of the motor. With a raw-hide pinion and 
a cast iron spur wheel very good running can be obtained ; small 
raw-hide pinions are found to wear extremely well, and it is seldom 
that any breakdown can be attributed to the gear when it is well- 
fitted and running truly. In some cases compressed paper pinion 
wheels have been used ; they are not, however, so satisfactory. 

The Holmes Clackworthy system of driving is also briefly 
described, with reference to the gradual running up to speed of 
heavy printing machines, and the uses to which the system is 
applied, 

The reading of the paper was followed by a discussion, in which 
Messrs. E. G. Beaumont, W. A. Burton, L. H. L. Huddart, B.A., 
C, A, Colyer, H. Moys, 8. Campbell-Bayard, and W. H. Shortt, 
Studs. Inst. C.E., took part. 


EXAMINATION RESULTS, 

The following is the Pass List of the February Examinations, 
1903 :—Studentship :—J. E. Alexander, London; G. R. Allen, 
Stretford ; R. V. Allin, London; A. Barlow, Huddersfield ; G. B. 
Barton, Hull; A. G. Beaumont, Beverley; F. G. H. Bedford, 
Newcastle-on-Tyne ; A. E. Berriman, Newcastle-on-Tyne ; J. H. P. 
Bradford, Martock; W. C. Bramham, London; A. K. Bright, 
Nottingham ; T. S. Brown, Manchester; J. Burnet, Langholm ; 
W. M. Burton, Horsham ; R. W. Butler, Swindon ; H. T. Carleton, 
Edinburgh ; C. R. Carr, Bath; A. V. Clarke, Colchester; F. H. 
Clough, Middlesbrough ; M. F. Cochrane, Glasgow ; A. Colman, 
London; M. K. Cooper-King, London; A. H. Pingston Davey, 
Guildford ; C. M. Denton, Denbigh ; H. M. Dobree, Tilbury ; E. 
Dobson, Torquay ; J. H. Forman, Glasgow ; A. B. Geen, Surbiton ; 
J. R. Gill, Bath ; B. G. Gillett, London; W. Harby, Ediaburgh ; 
A. T. Haythornthwaite, Gateshead-on-Tyne ; H. Helliwell, Edin- 
burgh ; D. Henderson, Glasgow ; E. H. Hester, Hove ; F. G. Hill, 
Erdington ; W. O. Hughes, Conway; H. F. Kollbrunner, Bath ; 
J. D. F. Leyland, London; K. Lightfoot, Colchester; W. D. 
Lockhart, London ; 8. M. Macdonald, London; R. H. Mackie, 
London; E. A. Matzinger, London; E. J. Messent, Woolwich ; 
T. 8S. Nash, Plumstead; H. A. Owen, Leeds; A. M. Paterson, 
Shipley ; E. R. B. Pike, Loughborough; W. E. Pitcairn, Edin- 
burgh; F. M. Preston, Saltaire; C. T. Richardson, Croydon ; 
F, A. Richardson, Corbridge-on-Tyne ; W. M. Richardson, Liver- 
pool; E.G. L. Roberts, Eltham; E. D. Roberts, Folkestone ; 
R. de Rupe Roche, London; H. M. Rootham, London; W. F. 
Siddalls, London ; W. J. Smith, Staines ; A. H. Smyth, Bedford ; 
G. S. Sneyd, Cardiff; G. W. A. Trimmer, Reading ; W. A. M. 
Valon, Sheffield ; E. G. Weeks, London; F. G. Whitley, East- 
bourne; R. A. Whitson, Glasgow; E. Wickenden, Tunbridge 
Wells ; H. P. Williamson, Romiley ; R. Wood, jun., Leeds. 

Associate membership: Whole examination.—C. P. Adcock, 
Madrid ; G. J. Allen, Bristol; R. E. V. Argyle, Tamworth ; J. E. 
Barbier, Swindon ; C. G. Bevan, Llanelly ; A. Binns, Chatham ; 
M. A. Blenkinsop, Cardiff; A. L. Boden, London ; T. L. Bonstow, 
Dover; H.S. R. Boyajian, Blackpool; H. Burdon, Lasswade; F. 
Carnegie, Plumstead ; R. G. Clark, Roath ; T. P. Collinge, Nelson ; 
C. A. Colyer, London; W. G. Cooper, London; L. D. Coueslant, 
Hudderstield ; P. J. Cowan, Lancaster ; H. W. Craggs, Becken- 
ham ; B. D. Darley, Coopers Hill; A. Davison, Coopers Hill ; 8. 8, 
Davson, London ; G. J. Day, Harrogate ; G. W. Deakin, Birken- 
head ; F, W. Duckham, Dover ; T, Fraser, Ayr ; W. D. C. Gardom, 
London ; H. P. Gaze, London ; J. W. Goldson, Plymouth ; H. M. 
Griffiths, London; H. A. Hardcastle, Newcastle-on-Tyne; V. 
Hart, Coopers Hil; P. R. Hewlett, London; J. P. Hodgson, 
London ; W. R. Horn, Coopers Hill; B, L. Hurst, London; R. H. 
Irani, Coopers Hill; T, R. P. Lane, Manchester; H. N. Leask, 
Chorlton-cum-Hardy ; G. Lees, London ; C. C. Markham, London ; 
W. H. McLean, Glasgow; G. H. Mills, Kingstown; J. D. Milner, 
Hull ; C. N. Moberley, Ipswich ; E. M. Moon, Southsea ; G. I. De 
Brissac Phelps, Edgbaston ; F. R. Phipps, Worcester ; R. Prechous, 
Devonport ; K. R. Puri, Coopers Hill; F.J. Rigg, London; A. W. 
Robert, Coopers Hill; W. D. L. Roberts, Coopers Hill; E. G. 
Rodwell, Bury St. Edmunds ; C. G. Rose, Penn, Bucks; R. Roy, 
Coopers Hill; O. A. G. St. John-Kneller, Devonport ; M. Samy, 
Coopers Hill; R. M. Sayers, London; W. Shackleton, Hanley ; 
C. H. Shanan, Liverpool; A. I, Sleigh, Coopers Hill; J. W. 
Tomlinson, Coventry; A. Trueman, Chatham; W. A. Wales, 
Glasgow; G. Walker, Cheltenham; J. S. Weir, Halifax: J. 
Williamson, Holytown ; A. Wood, jun., Barnsley. 

Section B of Part II, (previously passed in Part I, and Section A 
of Part II,—J, Thomas, H. Richard, H. L. Burrell, Richmond, 
Surrey ; H. M. Butterfield, East Morton ; K. M. Chadwick, Leeds ; 
W. Henry, Cheltenham ; E. D. Kibble, London ; H. C, E. Newton, 
London ; J. B. J. Privett, London; A. P. Ross, London; B, J. 
Searle, London ; H. B. Stent, Hampton-on-Thames, 

Part I. and Section A of Part I1.—W. H. Bishop, Chislehurst ; 
F, W. Cable, Guildford ; W. J. Firth, Leeds; A. M. D. Gallini, 
London; H. N. Giles, Liverpool; W. A. D. Harding, London; H, 
Horsburgh, London; G. E. Hull, Coventry; J. F. Mansfield, 
London; R. C. 8. Murray, Henley-on-Thames; H. W. Pilling, 
Leeds; A. F. Tredcroft, St. Anne’s-on-Sea ; H. Tremelling, New- 
port, Mon. 








Tue Metropolitan Railway Company is opposing the 
City and South London Railway Bill which is now before a Select 
Commit'‘ee of the House of Commons, and by which it is sought 
t2 extend this electric tube railway to Euston, 
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THE TRAINING OF ENGINEERS IN THE 
UNITED STATES.” 
By Professor W. E. Dasy, M.A., B.Se., Associate, 


THE object of my paper is to place before you a few facts y; 

regard to the training of engineers in the United States—fae 
obtained during a visit last year to investigate and report on re 
subject to Mr. Yarrow. I may state at the outset that the gene ; 

opicion in the States is that an engineering training must ing} 4 

a college course, and the apprenticeship rules are jn ona e 

framed in full recognition of this principle, and the oda 

trained men pass without difficulty from the college to the work 4 
The subject naturally divides itself into two parts: ~(1) Th 

nature of the technical education given in the best colleges : (2) the 

relation between the employers and the technically-trained es 

graduating from the colleges and universities. 4 
Technical education.—To fully understand the technical course. 

it should be realised that the primary and secondary education jp 

the States provides a much better groundwork for technical train. 
ing than is the case with us. Students at the leading technical 
colleges start their technical course with an advantage jp this 
respect over our own students. The educational codes and regula. 
tions for primary and secondary education are as many as thers 
are different States. There is, however, a general similarity in 
principle, and a good idea can be formed of their peculiarities }, 
the consideration of the educational code in one of the older Stated 

Some of the regulations from the education laws of the State of 

Massachusetts are given in an appendix, which we do not publish 

In addition to these State schools there are, of course, many 

private schools and colleges. 

At the present time there is a widespread distribution of 
technical schools and colleges, ranging in character from the even. 
ing schools where mechanical drawing is taught, to the great 
technical Universities like Cornell and the Massachusetts Institute 
of Technology. Technical education in America originated 
largely from the Land Act of 1862, the title of which runs :—« 4p 
Act Donating Public Lands to the several States and Territories 
which may Provide Colleges for the Benefit of Agriculture ang 
the Mechanic Arts.” 

The income derived from this Act must be applied to the pay. 
ment of teachers’ salaries and to the pet om of scientific 
apparatus only. Every other item of expenditure, the erection 
and maintenance of buildings, general office staff, &c., must be 
otherwise provided for, thus leaving a wide field for municipal 
grants and private munificence. Further assistance was given to 
technical education by the Federal Government through the 
Morrill Act of 1890, entitled, ‘‘ An Act to Apply a Portion of the 
Proceeds of the Public Lands to the more complete Endowment 
and Support of Colleges for the Benefit of Agriculture and the 
Mechanic Acts Established under the Previous Acts of Congress 
Approved July 2nd, 1862.” By this Act the United States 
Treasury was directed to pay £3000 to each State and Territory in 
1890, and to increase the amount annually by £200 until a 
maximum of £5000 was reached in 1900, after which the grant was 
to remain constant at £5000 per annum. The total grant from 
the Treasury under this Act in 1901 was £240,000 distributed 
between forty-eight States and Territories. 

There are 480 universities and colleges in America with power 
to grant degrees to persons of both sexes ; 141 colleges for women, 
and 43 technical schools. The majority of these have come into 
existence during the last thirty years. In the year 1900 the 
number of students receiving instruction in these colleges in engi- 
neering subjects is given below, the column on the right giving the 
numbers of the total in the agricultural and mechanical colleges, 
that is, in those colleges receiving grants under the Land and 
Morrill Acts :— 

In the agricul- 
tural and 
mechanical 

colleges alone, 

3938 
1164 
1617 


82: 


In all the 
colleges. 


4459 
3140 


2555 


Mechanical enginvering 
Civilengineering .. .. 
Electrical engineering 
Mining engineering 1261 
Architecture .. ss ee a ae 

The gross income of all these institutions for the year 1900 was 
£5,711,693, made up as follows :— 


999 


U.S. Federal Government .. 
State and municipal grants .. 
Tuition fees.. .. .. oe o« 
From endowments .. 
Other sources 
Total .. Se es 48 « £5,711,693 

The gifts from private individuals during the year amounted to 
£2,399,093, 

The total property possessed by these institutions amounted to 
the value of £72 118.919. Of this, £33,238,706 represents endow- 
ment funds, the rest representing the value of the grounds, 
buildings, &c., used for aan and research. 

The progress of professional education during the last ten years 
in the older universities and the two modern schools of engineering 
which have won such a standing for themselves in America, 
namely, Sibley College of Cornell University and the Massachusetts 
Institute of Technology, is indicated in the following table : 


Showing Numbers of Students in Engineering in the Colleges Nate, 





Harvard Yale. Cornell. Mass. Inst. 





School, 
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eld Scientific 
School. 


Lawrence 
students, 


Scientific 
dents ir 


Sheffi 


and san 


students in the 


Civil, mechanical, 
and electrical 


Civil, mechanical, 


electrical, mining, 
Civil, mechanical, 
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1890-91 .. 
1891-92 .. 
1892-93 .. 
1893-94 .. 
1894-95 .. 
1895-96 .. 
1896-97 .. 
1897-98 .. 
165 


162 


1898-99 .. .. - 
| 
1899-00 .... _ 
1900-01 .. 200 168 844 | 





The above figures give a good idea of the work that has been 
going on in the States with regard to the training of engineers. 
So far as I can ascertain, these institutions stand highest in the 
regard of the profession, though there are many more of almost 
equal standing from a purely technical point of view. F 

The undergraduate courses of study at Harvard, Yale, ¢ ornell, 
Massachusetts Institute of Technology, Boston, and Mctill, 
Montreal, are very exactly laid down, and a student selecting his 
particular branch of work is put through a definite course. The 


principle underlying the arrangement of these courses is that the 


* Institution of Naval Architects, April 2nd, 1903,--Abstract. 
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: ree years shall be spent in the study of scientific 
ad id «ae ourth year devoted to some specialised subject. 
t men may be going to qualify in very diverse 

jal subjects, and yet work through precisely the same general 
p07 for three parts of their time. Considering the courses of 
cournief universities in order, Harvard stands more or less alone 
the wing much more freedom of choice than the more modern 
i a ‘A course is recommended for engineers, but a student 
py this course within wide limits, subject to the approval of 


ssor. 

the provsie the work in the Sheffield Scientific School is more 

stly laid down. For the first two years of their three years’ 
— the work is practically the same for all scientific and 
technical students, but in the third year a stndent can continue 
be work in any one of the subjects shown in the middle column of 
table lL. All these courses lead to the degree of Bachelor of 
Philosophy (Ph.B.). ‘Two years more of post-graduate study leads 
to the degree of Civil Engineer (C.E ), or Mechanical Engineer 
MLE.), or in the less technical studies Master of Science (M.Se ), or 
Saale of Philosophy (Ph.D.). The complete course in engineer- 
ing is, therefore, five years, the student having considerable 
latitude in his post-graduate work, 


rod les 
rinciples 
Prone therefore, 


Courses of Study at Yale. 


Fourth aud 


First and 





second yeas Third year. fifth years. 
——_— Engineering in preparation for mining 

Sanitary engineering 

Civil engineering 

Mechanical engineering 

Electrical engineering Post 
Ymmon Chemistry . ee 
"ines Chemistry in preparation for metallurgy ouae 


Natural history 

Mineralogy in preparation eel wey | 
Biology in preparation for medical studies 
Agriculture | 
Studies in preparation for forestry 


At Cornell the undergraduate course of study is four years. 
Students of mechanical engineering and the allied branches do 
th.ir work at Sibley College, a fine building onthe Campus. There 
is a separate building for civil engineering and architecture. The 
Sibley College courses are identical during the first three years, 
except in the case of naval architecture, where specialisation begins 
toa certain extent in the third year. In the fourth year a student 
may speeialise in any one of the following courses :—Railway 
mechanical engineering, mechanical engineering, electrical engi- 
neering, marine engineering, naval architecture. All these 
courses lead to the degree of Mechanical Engineer (M.E.), At 
Cornell a six years’ course has been arranged, so that a student 
nmiy take the academical course jointly with the engineering 
course, the conjoint course leading to the two degrees (A.B., 
ME ), that is, Bachelor of Arts and Mechanical Engineer. There 
is a four years’ course leading to the degree of Civil Engineer 
(C.B,), and a six years’ course leading to the two degrees A.B. and 
UE. 

At the Massachusetts Institute of Technology all first year 
students take practically the same course. There are certain diver- 
gences in the second and third year, though all have to take 
French, German, political economy, and business law. In the 
fourth year there are fourteen specialised professional courses, 
each course containing within itself options of even narrower 
specialisation. ‘ 

A general plan of the courses is shown in the table, the column 
on the right containing the ‘‘options” allowed in the fourth 
year, Options are also allowed in the second and third year 


in some courses. In order not to narrow the men too much, 
First year. Second year. Third year. 
Common Studies, 
Chemistry Physics Physical lab, 
Mathematics Mathematics French 
Deawing Drawing German 
French cr German German or French Political eoonumy 
E aglis! Ater: ae ak ae ( Business 
lish Literature aid hist ry i Gaew 


Military scicnes 


—_—_—_——,—. 


Courses of Study at Massachusetts Institute of Technology, 


| different colleges under consideration, I have estimated as near as 
possible the total hours of instruction given during the whole course, 
grouping the subjects as far as possible in the way we do in this 
country. The computation is based on a college year of thirty 
working weeks. In comparing the total number of hours’ instruc- 
tion forming the courses, it is noteworthy that whilst Harvard, 
Cornell, and the Massachusetts Institute each give about 2800 hours 
of lectures, recitations, laboratories and workshops during the four 
years, McGill gives 4455. A large amount of private study is 
always necessary, if a student is to keep up with his lectures, 
and all this has to be done in addition to the hours given in the 
table. 

At the Massachusetts Institute the courses are so arranged that 
a student can do his work in forty-eight hours per week. Half of 
this time is given to lectures, &c., at the college, the other half is 
assumed t» be spent in private study, The same method appears 
to be in operation at Cornell and Harvard and Yale. I think this 
basis of arranging the work at a college is a very good one. A 
student overloaded with lectures, &c., has little time left to kee 
abreast of his work, if much more than twenty-four hours a wee 
are taken up in purely college work. A good man will take 
more, of course, but the average man gets behind and gets 
discouraged. A very striking feature in the Cornell course is 
the large amount of time devoted to the workshops. An average 
course for a mechanical engineer may be taken to consist of 3000 
hours’ instruction, distributed in the following way :— 


Per cent. 

) | een or er oe a eee 
Chemsiniey ami pigments os: 05 ae) chs oe” xe ed ce BD 
MUR sc se! te ee Be ee ee hee ee sam eae 
French or German ee ee ee ee ee 
Applied mechanics, mechanism, steam engine .. .. 17 
ee” SOS ee re 
Mechanics) Grating: 4... 20 cc os. ce. oe co BD 
Engineering laboratories .. .. .. .. «. --. o- 10 
WOE ce sa 86 tee 60 | pe a8 be ew as ae 
ie Oey Say er ee ee 

100 


It will be seen from the foregoing analysis of courses that what 
is understood by a technical education in the States is really four 
years of continuous hard work at a college equipped with engineer- 
ing latoratories and workshops, and with all the educational 
apparatus for giving a scientific education. 

Relation between employers and technically-trained men graduating 
from the universities,—It is generally recognised by employers in 
America that a man with technical training makes a better appren- 
tice and develops into a better officer than a man with only an 
ordinary education. The present trend of opinion amongst em- 
ployers concerning college graduates is well illustrated by the 
apprenticeship rules in operation at the Motive Power Department 
of the Pennsylvania Railroad Company and at the large private 
concern in Philadelphia, Baldwin’s motive Works. 

Considering the Pennsylvania rules first, they distinguish two 
classes of apprentices :—(1) Regular apprentices. These are young 
men who have received a common school education, and are about 
seventeen years of age. They go through the regular course in 
the shops, and eventually become journeymen. (2) Special appren- 
tices. These are, asa rule, college-graduates entering- between 
twenty-one and twenty-three years of age, who after working 
through the regular course frequently become officers, 

The rates of pay per week are as follows :— 


Ist year. 2ndyear. 3rdyear. 4th year. 
Regular apprentices .. 12s, 17s. 2s. .. Sis. 
Specialapprentices .. 348 .. 388. .. 438. .. 48s. 


The general manager of the railroad informed me that :— 
‘‘ College graduates, except with regard to their wages and the 
departmental work required of them, are received on the same 
termsas other employes. The company recognise by the increased 
rates of pay the fact that they have a'ready spent some time in 


Fourth year. Options. 
{ Civil engineering 

Civil engineering Highways and railroads 
\ Geodesy and topography 


Marine engineering 
| Locomotive engineering 
| Mill engineering 
Heating and ventilation 


Mechanical enginecring 


Mining engineering { porn a 

i ne f Architectural design 
Architecture \ Construction for strength 
{ Engine design 


Chamistry Technical analysis 


™ . owns { Railroad signals 
Electrical enginecripg + Sideteic waves 
Bivlogy { Municipal sanitation 
BD (Structural and chemical gevlogy 

{ Organic chemistry 
Physics Analytical mechanics 
\ Electro-chemistry 

Seer ree ae f{ This course about to be changed toa 
Geaeral studies (general science course 


/ , ee { Hydraulic motors 
Chemical engineering \ Applied chemistry 
Sanitary engineering 


ee ate Mining engineering 
Geology Geology (experimental) 
Naval architecture 


Naval architecture for 


Sh it 
students from Annapolis J Just organised 





the courses are so arranged that one-twelth of the time for 
the first three years is occupied in literary studies. This propor- 
tion of the time does not include French and German. All the 
courses lead to the one degree of Bachelor of Science (S.B.). All 
the first year students work on one definite course, and are not 
required to make their choice of subject until their second year at 
college. The total number of men at the college during this 
session being 1415, There is a tendency in the college to increase 
the time devoted to literary studies, and to decrease the time 
given to the workshops, At the McGill University there are six 
subjects of undergraduate study in the Applied Science Depart- 
ment, each leading to the degree of B.Sc. after four years’ study. 
The firs: year coursa is practically the same for all students in 
this department. Small differences appear in the second year ; 
the third and fourth become highly specialised. The six courses 
are :—Architecture, civil engineering, electrical engineering, me- 
Siaieal engineering, mining engineering, practical chemistry. 
nail the colleges I visited degrees are not given on the result of 
“0 examina‘ion at the end of the course, but on the gradually- 
ne results of terminal and sessional examinations, and a 
+ at the end of the course on a subject usually suggested by 
h © professor, There are no external examiners in the sense we 
fave them, and there is only one class of degree, and not, as with 
4S, an ordinary and an honours dezree. 

The standard for entry is about that of a high school education, 
and is gradually being raised. 

h order to give some idea of the relative importance attached 


© the subjects forming the mecharical engineering course at the 


acquiring knowledge, which, while of little use to the company 
during their apprenticeship, makes them of more value than the 
regular apprentices.” ; 

The rules in operation at Baldwin’s works are more elaborate, 
though in pricciple they are the same. A college graduate is taken 
on at the end of his college course, pays’no premium, and receives 
enough to maintain himself. They have three classes of appren- 
tices, the division being made on differences of educational 
attainment alone. There is no way into their works except through 
one or other of these three classes. The first class includes boys 
seventeen years of age who bave had a good common school 
education, and who will bind themselves by indentures to serve for 
four years and to attend evening schools during the first three 
years of their apprenticeship at which elementary algebra and 
geometry and mechanical drawing are taught. The second class 
includes boys eighteen years of age who have received a high 
school training, in which they have taken the mathematical course, 
and who will bind themselves to serve for three years and to attend 
evening schools for the study of mechanical drawing. The third 
class includes graduates of colleges or technical schools over 
twenty-one years of age who have taken courses covering the 
higher mathematics and the sciences, and who desire to secure 
shop training. ‘hey are bound for two years. 

The weekly rates of pay of the different classes are as follows :— 


Ist year. 2nd year. 8rd year. 4th year. 
First class .. | See ee - 27s. 
ee a 
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At the end of his apprenticeship each youth in the first class 
receives a bonus of £25, and in the second class £20. 

The apprentices in Classes 1 and 2 are usually put through the 
machine shops, fitting shops, and erecting shops. The college 
graduates in Class 3 are allowed to work in any department they 
may select. Thus, a man can choose three months respectively in 
the pattern shop, the foundry, the forge, the erecting shop, the 
machine shop, and the fitting shop, filling in the remainder of his 
time in any shop he prefers. 

At the present time there are 215 apprentices in the first class, 
63 in the second, and 35 in the third class, There are a good 
many more apprentices in the works than these, but they were 
taken on before the present rules came into force two years ago. 
A superintendent of apprentices has been appointed to look after 
the apprentices, and administer the rules relating to them, one of 
which is that no youth is to be kept more than ninety days on any 
one job or machine. This affects those in Classes 1 and 2 more 
particularly, because men in Class 3 can go to the superintendent 
at any time and get what shifts they want. 

The students at the technical colleges have no difficulty in find- 
ing employment during their vacations. Baldwin’s receive them 
freely ; in fact, they encourage them to come by allowing any 
vacation time to their credit if they subsequently come to them in 
Class 3—that is, after they have taken their degree at their 
respective colleges. 

They also take them at Altoona, but they rather object to the 
practice, because, in some respects, it is inconvenient to them in 
the operation of their shops. On the other hand, the Baltimore 
and Ohio Railroad wrote to the Massachusetts Institute of Tech- 
nology this summer asking them to send some engineering students 
to work in their shops during the vacation, with a view to receiv- 
ing appointments after graduation. 

The Central Railroad of New Jersey has now four students from 
Cornell, and two from Purdue University, working their summer 
vacations in their shops, and they pay them 15 cents per hour— 
equivalent to 36s. per week. They take college graduates as 
regular apprentices, starting them at any age between twenty-one 
and twenty-six, paying them about 42s, per week to start. A 
special point with regard to er in the States is that no 
premiums are charged, and substantial pay is given at once.’ Asa 
consequence, the ‘‘gentleman apprentice,” or ‘ pupil,” as we 
understand the term, appears to unknown in America; the 
only qualification required is a sound technical education. Another 
point in which the American practice is remarkably different from 
ours is that age is no limit toa man who wants to get practical work 
in the shops, providing he is a college graduate. I am not sure 
if they would take on an apprentice after twenty-one years of age 
if he were not a graduate. College graduates in America never 
find that, whilst learning the scientific principles of their profes- 
sion, they have grown too old to enter the workshops to learn the 
practical part. The general opinion seems to be that the educated 
man picks up his practice much quicker and more intelligently 
than the younger man with only an ordinary education. Generally 
speaking, the attitude of the American employer towards the 
college graduate is one of distinct encouragement, and of 
advantage to both. The employer gets the advantage of a trained 
intellect, the employé gets the advantage of his employer’s, shops 
and business experience. The American employer keeps an 
‘*open door” for the technically trained man, whilst with us in 
England the door is too often closed by rules regarding age and 
the like, and the would-be apprentice not having sufficient means 
to pay a premium in addition to the amount he has already paid 
for his education. In cases where co!lege graduates are taken on 
in England, they are, as a rule, expected to go through the same 
course in the shops as a boy entering straight from school. The 
Americans are more yielding in this respect, and do not insist 


“upon the drudgery of the first few years. 


Whether the American system would succeed with us is an open 
question. The conditions in this country are somewhat different. 
I venture to think, however, that if employers would carefully 
consider the question in relation to the future of engineering in 
this country, there would result a greater co-operation between 
them and our technical colleges. The rules of apprenticeship 
would be altered so that the technically trained man would find an 
opening, and in this way employers would provide the opportunity 
without which the best man = no chance of showing his genius, 








LAUNCHES AND TRIAL TRIPS. 





HERCULES, steel screw steamer ;-built by, Q@sbourne, Graham and 
Co.; dimensions, 339ft., 48ft., 29ft.. This vessel is fitted with 
Messrs. Waites and Mason’s ’tween deck ballast tanks ; trial trip, 
recently, 11-59 knots. 

LEEUWARDEN, steel screw steamer; to the order of, General 
Steam Navigation Company, Limited ; dimensions, 230ft. by 34ft. 
by 23ft.; to carry, a deadweight of 1200 tons; engines, triple- 
expansion, 22in., 35in., 59in. by 39in.; constructed by, Richardsons, 
Westgarth and Co., Limited ; trial trip, March 25th. 

CAMERONIAN, steel screw collier; built by, Blyth Shipbuilding 
Company, Limited ; to the order of, Mr. F. B. Cameron, London ; 
dimensions, 178ft., 26ft. 4in. by 13ft. 5in.; engines, triple- 
expansion; constructed by, Mr. G. T. Grey, South Shields ; 
launch, March 26th. 

GERD, steel screw steamer; built by, Messrs. Wood, Skinner 
and Co., Limited; to the order of, Mr. John Bull, Tonsberg ; 
dimensions, 237ft. by 35ft. by 16ft. lin.; to carry, 2000 tons 
deadweight ; engines, triple-expansion, 18}in., 30in., 49in. by 
33in., pressure 170 lb.; constructed by, North-Eastern Marine 
Engineering Company; a speed of 10 knots was attained ; trial 
trip, March 26th. 

SILVERLIP, steamship; built by, Sir W. G. Armstrong, Whit- 
worth and ©o.; to the order of, Messrs. M. Samuel and Co., 
London ; on the loaded trial trip an average speed of 11} knots 
was attained with liquid fuel ; trial trip, March 26th. 

Arrica, steamer; built by, Earles’ Shipbuilding and Engineering 
Company, Hull; to the order of, Bennett Steamship Company, 
Limited, Goole; dimensions, 235ft., 33ft. 6in. by I4ft. Qin.; 
engines, triple-expansion, 20in., 34in. and 56in. by 39in., pressure 
180 1b.; built of steel to Lloyd’s highest class ; launch, March 28th, 

Apasora ; built by, Tyne Iron Shipbuilding Company, Limited, 
Willington, Quay-on-Tyne ; to the order of, Compania Algatena 
de Navigacion, Bilbao; dimensions, 290ft., 43ft. by 22ft. 6in.; 
triple-expansion, 22in., 36in., 59in. by 39in., pressure 180 lb.; cori- 
structed by, North-Eastern Marine Engineering Company, Walls- 
end ; launch, March 30th. 

OcKANIC, finely modelled steel screw steamer ; built by, Irvines 
Shipbuilding and Dry Docks Company ; to the order of, Messrs. 
W. -H. Cockerline and Co., Hull; dimensions, 300ft., by 45ft., by 
23ft. Gin.; to carry, cargo ; engines, triple-expansion, 22in., 3din., 
59in., by 39ia., pressure 160 lb. constructed by, Richardsons, West- 
garth and Co., Limited ; launch, March 30th. 

‘*A, E. Ames,” Canadian Lake steamer ; tuilt by, Northumber- 
land Shipbuilding Company ; to the order of, Messrs, William 
Petersen, Limited, Newcastle-on-Tyne ; dimensions, 246ft., by 
37ft., by 24ft.; engines, triple-expansion, 20}in., 33ia., 54in., by 
36in., pressure 180 1b.; the vessel is designed to produce a speed 
of 11 knots; launch, March 31st. 

AMBROSE, steel screw passenger and cargo steamer ; built by, 
Sir Raylton Dixon and Co., Limited, Middlesbrough ; to the order 
of, the Booth Steamship Company, Limited, Liverpool ; dimensions, 
388ft., 47ft. 6in., by 29ft. ; to carry, a deadweight of 3900 tons ; 
engines, triple-expansion, 3lin., 53in., 83in., by 54in., pressure 
180 lb,. ; constructed by, North-Eastern Marine Engineering Com- 
pany, Limited ; launch, March 31st. 
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TURBINES FOR A TEXTILE FACTORY 


MESSRS. W. GUNTHER AND SONS, OLDHAM, ENGINEERS 





MIXED FLOW TURBINES. 


An interesting set of turbines for driving a spinning and 
weaving mill has recently been despatched abroad by Messrs. 
W. Giinther and Sons, of Oldham. These turbines are shown 
in the accompanying engravings. The plant consists of two 
of the firm’s latest type of mixed flow turbines, in which the 
water enters on the outer circumference of the wheel, and is 
discharged partly on the inner circumference and partly in 
an axial direction. The head of water available is 35ft., and 
each turbine has ‘been designed to produce 150 horse-power 
with this head at a speed of 180 revolutions per minute. 
The illustration above shows the complete plant mounted on 
its bed-plate, consisting of two cast iron beams, which, 
when everything is bolted up, form what is practically a con- 
tinuous bed-plate. It will be seen that the two turbines are 
placed back to back with their shafts in alignment, and that 
there is a rope pulley mounted between bearings on a small 
shaft in a line with the other two shafts. It may be 








cast iron end to which it is bolted, which does not necessitate 
touching anything on the pulley side. The end pressure of 
the shaft is said to be very slight, and to take it up a lignum 
vite footstep is provided. This is placed in a small chamber, 
which may be seen bolted to the outside of the suction bend. 
It is adjustable for wearing by means of the set screw at the 
end of the chamber, and it is lubricated by the pressure water 
taken from the turbine case by means of a small pipe which 
may be seen in the engraving. This lubrication is so arranged 
that the pressure water passes up the centre of the footstep 
and through a groove across its diameter. It is said that 
this construction ensures that the whole rubbing surface is 
efficiently lubricated. As the pressure water might contain 
grit or sand, measures are taken to prevent this getting into 
the bearing. 

Regulation for speed or power is, as may have been 
gathered from Fig. 2, brought about by movement of the 
guide plates. The guide blades are pivotted, and are opened 
or closed simultaneously by the rotation of a ring carrying 


DETAILS OF MIXED FLOW TURB.NES 


connected to either or both tu:bines by means of two claw 
clutches worked by levers, as may be seen in the illustration. 

A question which readily suggests itself when looking at 
the combined plant is, ‘‘ Why were twoturbines used?’’ In 
these days a 300 horse-power turbine is comparatively small, 
and size would have been no obstacle ; moreover, the expense 
of a double set of piping would have been saved. In this 
particular instance, however, so the makers inform us, it was 
deemed preferable to have two instead of one, and for two 
principal reasons. The first of these had reference to the 
weight of any single portion ofthe machinery. Owing tothe 
locality for which the plant was destined, it was desirable to 
keep down weights as much as possible. Then, too, the 
smaller unit will be useful at times when the full output of 
300 horse-power is not required, or on occasions when it is 
desired to run part of the plant at night. 

The rope pulley is 5ft. 3in. in diameter, and it is grooved 
for eighteen ropes, each l}in. in diameter. The turbine 
wheels are 3Gin. in diameter, and the general construction 
may be seen in the engravings—Figs. 1 and 2—the first of 
which shows a section through the turbine case, and Fig. 2 
a section of the guide and wheel vanes, showing the position 
of the former when closed and when fully open. The casings 
are of mild steel plates with cast iron flanges riveted in, and 
each turbine is provided with a manhole for examination of 
the interior. The water inlets are 42in. in diameter, and the 
suction bends 36in. in diameter. The wheel of either turbine 
can be taken out by removing the suction bend and the 


a number of equally placed pins, one of each fits into a slot 
in each guide plate. The method adopted is well shown in 
Fig. 2. Quite a small motion, or travel of the ring, suffices 
to fully open or fully close the blades. Messrs. Giinther 
inform us that by properly proportioning the guide blades, 
and placing the pins on which they work, matters are so 
arranged that the blades are practically in working balance 
against the pressure of the water, and that consequently the 
gates are easily and quickly opened. As a result close 
governing is obtained. The ring which opens or closes the 
guide plates is worked by two cranks placed 180 deg. apart 
and coupled by levers, the desired motion being imparted by 
the screw revolution of a screwed spindle. 

It will be observed that the spindle actuating the regulating 
levers is provided with a coupling at its upper extremity. 
This will be taken to an upper floor over the turbine-house, 
and be there connected to the regulating pillar and 
governors. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, March 19th. 
A RECENT estimate of the unfilled orders of the United States 
Steel Corporation shows that there are over 6,000, tons of raw 
material contracted for, to be delivered this year. That concern 
is straining everywhere to enlarge capacity, not only to take care 
of this business promptly, but to take care of the business 
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that is coming. It, as well as all other large consumers of raw 
steel, are unable to get supplies as fast as wanted, This accounts 
for the hardening tendency in all kinds of crude steel. The or 
question has been definitely settled as to the great Corporations con- 
trolling their own ore supply ; the cost of ore has only fractionally 
advanced, but buyers of ore are at a disadvantage over the advana: 
made tbree weeks ago. A great deal of ore has been stripped, and 
new steam shovelsare at work. The railmakers assure the railroad 
managers that they will be able to take care of all their demands 
without having togoabroad. This isan open and doubtful question 
in the opinion of those railway managers who have been unable to 
place contracts for satisfactory delivery. It is estimated that not 
over 150,000 tons of rails will be imported this year, but these 
figures are doubted by some who pretend to be better posted. A 
rail mills are increasing their output. The production of Bessemer 
vig iron is now being steadily increased ; new furnaces will soon 
e in blast, and several furnaces are under construction. 

The demand for finished steel bas developed to great proportions 
within a week. Plates and structural material are wanted by all 
bnyers in larger quantities than the statisticians of the trade antic- 
pated sixty days ago. The wire, sheet, and tin-plate mills are all 
turning out the largest quantities their capacity permits. The 
entire industry is in strong shape, and each week develops inquiries 
and orders from unexpected sources. 

The largest natural gas company in the world has just been 
organised in Western Pennsylvania withacapital of 25,000,000 dols., 
to develop natural gas properties upon a very large scale. The 
gas supply is found to be abundant but undeveloped, and the above 
company has secured valuable properties, and lines will be built 
from them to distributing points during the coming summer. 

Another effort is to be made to dispose of our surplus anthracite 
coal in Europe, and agents are now abroad to make arrangements 
for that purpose. A production of bituminous coal will be increased 
probably 15 per cent. this year over last year, according to exti- 
mates by some of the leading coal-mining corporations. Sbip- 
building on the Lakes is absorbing a great deal of material, and the 
demand for more tonnage is crowding the Lake shipyards. The 
coastwis3 shipyards are now figuring on a large amount of coast: 
wise tonnage to ply between North Atlantic ports and Gulf ports. 

The freight congestion is less acute than a month ago, butitis 
still a serious matter; engines and cars are still unequal to the 
problem before them. Economists are estimating a sharp increase 
in the exports of the country this year. During the past seven 
years exports exceeded imports to the extent of 3,403,000,000 0 
dols, The percentage of increase this year over last will be greater. 
Exporters of cereals anticipate a large increase in cereals tbis 
season, in view of the decreased European visible supply of whest 
and corn. Speculators are already making note of the fact. Agr- 
cultural conditions are very encouraging in all sections of the 
country, and this means a great increase in domestic consumption, 
which is even now taxing the capacity of all industries. Prices are 
pointing upward in every channel of trade. We are approaching 
the striking season, namely, May Ist, but as most of the industries 
are controlled by wages scboiuien, the problem is not as serious a 
it was in former years before the existence of schedules. Buildiog 
operations will be very extensive, and all kinds of building supplies 
are high in price. 








Roya Inst. tuTIoN.—The following are the lecture arrngements 
at the Royal Institution, after Easter:—Professor Allan Mao: 
fadyen, three lectures on ‘‘ The Blood and some of its Problems; 
Professor G. H. Darwin, two lectures on ‘‘The Astronomica 
Influence of the Tides (the Tyndall Lectures) ;” Professor E. J. 
Garwood, two lectures on ‘“‘The Work of Ice as a Geological 
Agent ;” Professor Dewar, three lectures on ‘‘ Hydrogen: (iaseous, 
Liquid, and Solid ;” Professor S. H. Vines, two lectures on 
“Proteid-Digestion in Plants;” Professor J. A. Fleming, tw 
lectures on ‘Electric Resonance and Wireless Telegraphy; 
Professor Langton Douglas, two lectures on ‘I'he Early Arto! 
Siena ;” Hamish MacCunn, Esq., two lectures on ‘ Music (with 
Mus‘cal Illustrations) ;” and Professor Silvanus P, Thompson, twe 
lectures on ‘‘The De Magnete and its Author, (1) the Book, () 
the Man.” The Friday evening meetings will be resumed on Apt 
24th, when a discourse will be given by the Hon. R, J. Strutt cn 
‘Some Recent Investigations on Electrical Conduction ;” succeed: 
ing discourses will probably be given by Professor William J. i 
Mr. Rider Haggard, Dr. D. H. Scott, Dr, J. A. H. Murray, 0 


| Serene Highness Albert Prince of Monaco, and other gentlemen, 








raw 
unts 
> Ore 
con 
pally 
HC 
ana 


ands 
stion 


ove 
uilt 


cite 


sed 


he 


Aprit 3, 1908 


THE ENGINEER 


349°) 








——— 
WATER-SOFTENING PLANT. 





Tun Metropolitan Electric Supply Company has recently 
d at its generating station at Willesden a water 
softening plant, capable of dealing with 20,000 gallons of 
water per hour. This plant, which is worked on the Arch- 
putt-Deeley system, has been supplied by Messrs. Mather and 
Platt, Limited, of Manchester. The whole of the arrange- 
ments are set out in the accompanying illustration, which 
shows the complete plant in plan and elevation. It was 
originally intended to have only one treatment tank, and to 
jimit the output to 10,000 gallons per hour, with a tank 
divided into twocompartments, each 19$ft. square by 10ft. 
deep, this depth being, so we understand, the standard 
adopted by the makers, The plant was subsequently doubled 
jn capacity, and it was decided in addition to add a storage 
tank for the hard water before treatment. This tank was 
99ft, long by 17ft. wide and 10ft. deep, and it was fitted with 
an automatic valve. An examination of the illustration will 
show the relative positions of the two treatment tanks, and 
of the storage tank, which, it will be observed, is carried 
on girders and pillars above the right-hand treatment 
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The cost of working, also given to us by the makers, works 
out at about 1d, per 1000 gallons for installations of reasonable 
size, 








ELECIRIC TRAMWAYS IN SOUTH 
LANCASHIRE. 


On Monday last, March 30th, took place the official opening 
of the tramway lines equipped, under what it calls its first 
constructional scheme, by the South Lancashire Tramways 
Company. On this occasion a succession of cars started from 
the Pier Head, Liverpool, and proceeded vid Knotty Ash, 
Prescot, St. Helens, Haydock, Ashton-in-Makerfield, Hindley, 
and Atherton, to Bolton. The company was formed in 1900, 
for the purpose of furnishing intercommunication between 
the various towns of this part of Lancashire. The 32 miles 
which form the first constructional scheme have now 
been completed, and are, we understand, in satisfactory 
operation. The Liverpool and Prescot Light Railway, 
which is in the same hands, was opened in June 





last. The first section of the South Lancashire Com- 
pany’s lines, 10 miles in length, was opened for traffic in 
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METROPOLITAN ELECTRIC SUPPLY COMPANY'S WATER SOFTENING PLANT 


tank. The tanks are of cast iron, with flanges for bolting 
them together. 

Although the Archbutt-Deeley process of water-softening 
may be familiar to a number of our readers, it may not be 


out of place if we give a general outline of the operations | 


performed. Each softening tank is provided with a floating 
discharge pipe. 


water as it enters disturbs the lime, which has been 


deposited from previous treatments, and becomes mixed | 
The lime is prepared for admixture to the | 


with it. 
water in the following manner:—It is weighed out 
in the proportion of 14 1b. per 1000 gallons to be treated. It 


is then well stirred and slacked. Then steam is turned on to | 


the coil of pipe which is at the bottom of the lime cistern. 


This boils the mixture, after which it is ready for injection | 


into the water to be treated. When the tank to be treated 


is about half full the lime water is forced by a blower through | 
perforated pipes into the water, which becomes agitated as | 


though it were boiling. This process is continued while the 
tank is still filling. As soon as all the lime water has gone 


from the cistern the communication between the latter and | 
the tank is closed, but air is still blown through the pipes in | 


order to clean them. 
pressed air is shut off from them and diverted to a further 
row of pipes lying below them in the tank, and provided with 
perforations on their undersides. This has the effect of 
thoroughly stirring up the deposit in the bottom of the tank 


and mixing it, as well as further incorporating it with the 


newly-added lime. The agitation is continued for from five to 
ten minutes. The water at this stage contains minute 
particles of lime floating about and continuously amalgamat- 
ing into large flakes, which at once commence to precipitate. 
Within another ten minutes the water at the top begins to 
clear. It is, however, allowed to stand for an hour before 
drawing off commences. Carbonic acid, prepared in stoves, 
is then forced into the floating withdrawing arm, and the 
emptying of the tank commenced. The lime precipitated on 
to the bottom of the tank is allowed to accumulate to a depth 
of some 2ft., and then the majority of it is washed out with a 
hose through a mud valve. ‘The object of injecting carbonic 
acid is that if at the time allowed for settling there are any 
particles of lime left in the water, whether visible or invisible, 
they may unite with the carbonic acid and form a soluble 
carbonate, which is taken up by the water and will not pre- 
cipitate. There is no appreciable effect on the hardness of the 
water, The injection of lime, carbonic acid, and airincreases 
the temperature of the water slightly. To give an instance, 
in one case the water discharged into the softening tank was 
52 deg. Fah. After treatment it had risen to 53 deg., and 
after the injection of the carbonic acid to 534 deg. We have 

n given by the makers the following analysis as having 

n obtained by means of their process :— 


Bascts Untreated. Treated. 

y vances Slightly alkaline Slightly alkaline 

5 PPearance . ., SR ae Clear and bright 
ulphates .. Fairly heavy deposit Slight deposit only 

Calcium salts .. hs wre 5 — “ae ee OS — wand 


Sgnesium Sete MER Ga. ds: < sulu'ch ae OOO 
Hardness { Tempor 7-59 res. we ee P 
1088 4 Permanent” 5.36 } Total 12-95 “) ED a-aos Total 5-55 


When the tank is to be filled this dis- | 
charge pipe is lifted up clear of top water level. The | 


When this is done the supply of com- | 


October of the same year. The line from Atherton to Hindley 


| was opened in February last, and now that the link between 


Hindley and Haydock is completed, Liverpool has been 


| brought into direct communication with Bolton and Wigan 


over the intervening system of St. Helens. The next con- 
nections to be made will connect Bolton with Salford, and 
the latter place with St. Helens by way of Leigh and Lowton. 
Altogether the company has powers to construct about 115 
| miles of tramways, which will give a double connection 
between Liverpool and Manchester and with the various 
lines belonging to the towns joined together, a total of 550 
| miles of tramways, serving a population of some 5,000,000, 
| will be linked up. It can readily be understood by anyone 
knowing the district that such a scheme of intercommunica- 
| tion is calculated to be of great benefit. 


The whole line, as at present in operation, is worked from 
| a central power station at Howe Bridge, in the urban district 
of Atherton. Here there is a car shed, which can accommo- 
date fifty cars. There are also repair, painting, and fitting 
shops. There is another shed at Hindley, which is large 
enough for thirty further cars, and here there are offices, 
workshops, and stables. The cars used are of the double- 
| deck four-wheel type, and are intended to carry fifty-five pas- 


| sengers—thirty-three outside and twenty-two inside. The 
| track is 4ft. 84in., and the rails are of the girder type, 6in. 
| deep and weighing 90 1b. per yard. They are laid in standard 
| lengths of 45ft. The rails are held to gauge by wrought iron 
| tie bars, 34in, by gin., spaced 7ft. Gin. apart. The fish-plates 
| weigh 38 Jb. per pair. ‘The line principally consists of single 
| tracks with passing places. In busy places up and down 
lines are run in streets as nearly as possible parallel, so as to 
facilitate traffic. Over a considerable length of the line 
longitudinal wood sleepersare laid underthe rails, inaccordance 
with American practice. 

The generating station, besides occupying a central position, 
is in close proximity to a number of collieries. The present 
engine-room is 60ft. wide by 125ft. long. The boiler-house, 
which adjoins it, contains four Lancashire boilers, 8ft. 6in. in 
diameter by 33ft. long, these being fitted with mechanical 
stokers. There is an economiser with 360 tubes, and 3600 
square feet of heating surface. The chimney is of riveted 
steel, brick lined, and is 150ft. in height. Induced draught 
is arranged for by means of an electrically-driven fan. At 
present the generating plant consists of two 500-kilowatt two- 
phase alternators, which run at 100 revolutions per minute ; 
one 500-kilowatt standard traction generator, and one of 
250 kilowatts; one 250-kilowatt synchronous motor gene- 
rator ; and positive, negative, and reversible battery boosters. 
The engines are vertical compound, the dynamos being 
mounted between the cranks. The cylinders are 25-6in. 
and 33:din. with a 33-5in. stroke. ‘The normal steam 
pressure is 160 lb. These engines have four-seated 
lift valves on the high-pressure cylinders and Corliss 
valves on the low-pressure side, and they are arranged 
to run condensing. The two-phase alternators generate 
current at 7500 volts per phase, with a frequency of 50 cycles 
per second. The exciters are rope driven. The 500-kilowatt 
traction generator is compound wound. The 250-kilowatt 
generator is similar in form, and runs at 150 revolutions 
per minute, The motor generator runs at 300 revolutions 








per minute. This machine may be used either with the 
direct current side as motor, and the alternator as generator, 
or vice versi—that is to say, with 7500 volts per phase 
supplied to the alternator. At present two surface 
condensers are installed, each capable of dealing with 
19,000 1b. of steam per hour. There is also a cooling tower. 
There is one 56-kilowatt positive feeder booster, driven by a 
continuous-current motor at 550 revolutions per minute. ‘I'he 
generator is wound to give its full load at 40 volts. There 
are two 8-kilowatt and one 10-kilowatt negative feeder 
boosters, also a small portable milking motor booster for 
accumulators, the machine being mounted on a small trolley. 
A battery of 240 accumulators has been installed, which is 
capable of giving 265 ampéres for six hours, 981 ampéres for 
one hour, or 1400 ampéres for short periods. It is charged 
by a 40-kilowatt reversible booster. 

‘he high-tension feeders are drawn into stoneware pipes, 
whilst the low-tension feeders are mostly laid on the solid 
system in troughs. ‘Ihe high-tension feeders have three con- 
ductors, there being a common return for the two phases, 
Two conductors are arranged asa twin cable, the return being 
arranged round them and connected to earth. The sup- 
statious contain 150-kilowatt motor generating sets receiving 
two-phase current at 7500 volts. Under ordinary conditions 
these sets will be used as synchronous motor generators, the 
generator being used as a shunt machine in connection with 
a reversible booster and a battery. The overhead equipment 
consists almost entirely of side poles with brackets. Every alter- 
nate pole carries an incandescent electric lamp, the company 
having undertaken to light the route traversed in return for 
certain concessions on the part of the local authorities. 
There are switch pillars every half mile, and the overhead 
brackets are 20ft. in height. 








LETTERS TO THE EDITOR. 
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THE TRAINING OF ENGINEERS, 


Sir,—It is to be hoped that young engineers in training will not 
accept the doctrines or your article on page 318, March 27th, 1903, 
as representing more than an individual opinion; and I think 1t 
would be appropriate if engineers in general were to resent the 
attempt there made to degrade a noble profession. 

An assertion that the members of any of the longest recognised 
professions—say, army or navy, medicine, law, church—were 
actuated solely by the desire to make money, and that they should 
keep this end and aim clearly before them, would be recognised as 
deliberately insulting. Tnese professions are held in honour pre- 
cisely because it is believed that the defence of their country, the 
relief of suffering, the administration of justice, and the elevation 
of the soul, are the primary objects which influence every man 
worthy to be called to such service, and that the pecuniary recom- 
pense to itis a natural and inevitable and welcome consequence 
and auxiliary. 

The artist, the actor, and the man of science, are held in honour 
likewise in so far as they are actuated by non-selfish motives and 
keep before them lofty ideals. 

That THE ENGINEER should perpetrate a sentence such as the 
following :—‘‘ ‘The professor should keep before him continuously 
the axiom that the training of his pupils should be just that which 
will confer the maximum power of making money;” and this 
other sentence, ‘‘ Engineering knowledge is a means to an end— 
that end is the making, not of mechanism, but of money,” is a 
circumstance that might be stigmatised by several adjectwes, of 
which ‘‘ infernal” has been suggested, though the one [ select as 
most appropriate is ‘‘ miserable.” 

Brietiy, it can be said in reply :—(1) That the making of money 
is a ‘‘means” too, and that it the question be faced as to what end 
it is a means, some lucidity can be gained as to the real objects of 
human life. (2) That colleg.s are not established by self- 
sacrificing and enlightened persons, nor are professorships 
endowed by private munificence, in order to train students in 
ways of making fortunes or large incomes, as 1f they were so many 
stock jobvers or money lenders, but in the belief that when 
educated in permanent principles which are true in all times and 
all places they will supplement that knowled,e by special and practi- 
cal experience, and will tura out honourable and public-spirited 
and etticient servants of the commonwealth, OLIVER LODGE, 

March 30th, 





Sir,—It may be interesting to know that the stimulus of raising 
the wages of apprentices on passing examinations is attracting con- 
siderable attention both to the employers and their apprentices, 
so much so that, as regards Derby, the question of technical 
education is certainly in a great part solved, as the local technical 
college is full to overflowing with eager apprentices, and it has 
been necessary to form new classes, 

The Nottingham Technical College has issued an interesting 
circular in regard to this matter, asking employers carefully to 
consider the question, and quoting the arrangement made at Derby. 
To all employers of labour, the question of technical education is 
of great interest and importance. 

in regard to the training of apprentices, the general attitude of 
the masters is too much in the direction of ‘‘ What are we going 
to get?” not ‘‘ How much can we possioly give!” 

Again, the attitude taken up in regard to any particular tech- 
nical school, from a master’s point of view, is often of a negative 
quality, simply because such a particular institute does nct 
happen to fulnl the particular ideal of a particular master. The 
atutude in this case should be, ‘‘ Although such an Institute may 
not be perfect, how far can I possibly make use of it, and in what 
degree can I further increase the use of that part I propose to 
utilise /” 

From a business point of view, the actual value of the education 
which the technical college offers increases directly as the com- 
plexity of the design and number of parts contained in the prc- 
duct manufactured. This may consist of a 1: comotive or a machine 
tool, each containing a number of parts, the relations of which are 
intimate, and naturally require great care in every process. On 
the other hand, another object may be simple and of a comparc- 
tively rough nature, and of such few parts that relatively the 
value of highly trained apprentice labour is not so important. 
With work of a complicated nature as described, a much larger 
proportion of apprentice labour is utilised, showing that that work 
is much more dependent upon such labour. This indicates the 
increased importance to the masters of having such labour intelli- 
gently trained, to avoid loss of time and material produced by lack 
of ability and smartness. 

The advantages of training apprentices are many, but quite 
apart from the actual knowledge guined, the greater value lies in 
the contact of your impressionable minds with highly-trained fine 
characters who are experts at reaping wisdom and teaching it, and 
who can take a wide view of the many questions dealt with. Such 
apprentices come back to the workshop with a greater apprecia- 
tion for their work, a wider attitude of thought, which will bring 
into everything that is attempted logic and real common sense, 
based upon soundly scientific and practical methods. 

The facilities witn which boys can be sent to such classes must, 
in each case, depend upon the surrounding circumstances and the 
total number employed, In large concerns, such as railway shops, 
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where the number of apprentices would perhaps exceed the con 
venient capacity of the local technical institutes, it might be 
worth while to have a special training school in the works itself. 

In regard to the time taken for classes, this should be, if possible, 
in the morning between the hours of eight and one. Boys takingsuch 
classes can take things in more easily, and in such a way be quite 
fresh for the work they have to do. In most cases the work is 
done in the evening after the work of the day. The result cannot 
be so good, as it requires much more effort to really concentrate 
the attention of the mind when all the muscles of the body are 
crying out for rest. 

Ever since the old Guilds disappeared a wall of misunderstand- 
ing and coldness has grown up between employers and men. The 
men have formed unions and the masters have federated. All 
combinations of labour should make the most of their organisation 
to promote and enhance greater intelligence in the younger men. 
English industry, balance, and reliability, combined with intellect 
trained to approach, attack, and surmount the increasing number 
of problems appearing for solution, would certainly be successful 
in keeping pace with German and American competition. 

Thereisno doubt at all that technical institutions are increasing in 
value, and will continue to prosper directly as an intelligent interest 
is taken in all that is attempted and a real effort made to utilise 
even a fraction of what is offered. The time is coming for the 
masters and men to approach and come together through the 
medium of technical education—the first move being taken by the 
employer. 
ANDREW HANDYSIDE AND Co., LIMITED. 

(EDWARD E, MaTHEsON, Works Manager.) 
Britannia Ironworks, Derby, March 27th. 


Sir,—The letter signed W. W. Curtis is too indiscriminate to 
throw much light on the question of engineering education, and 
the whole question becomes a tangle unless the different factors 
that go to make an engineer are kept in their proper place. 
Inherited ability is to some extent a factor in the making of an 
engineer. Education is a factor, not the factor. Morality, taken 
in its broad sense, is another ; and opportunity, either thrust on 
one or laid hold of, is another. 

The legend, true or not, of Watt and the kettle shows the 
inquiring mind which betokens the latent engineer. Those who 
belong to the class of what may be called imitative engineers will 
not attempt to answer such questions lest it gives them trouble 
mentally, or involves considerable study. Watt’s attitude was: 
a certain action takes place; what is the cause, and how can 
the effect be utilised ! 

The true aim of education should be to make a man think— 
to make a man a man. Galileo thought about the action of a 
pump. We read what he did, and assimilate his knowledge, not 
in order to do without thinking, but to use his knowledge as a 
vantage ground from which to think for ourselves. ‘‘ Other men 
laboured,” we may reverently say, ‘‘and we enter into their 
labours.” If we want information from the daily papers we must 
learn to read. If we want to benefit by the knowledge of others 
—to read technical articles—we require a knowledge of mathe- 
matics less or more. One of your correspondents in a recent issue 
—February 13th—said, in an interesting letter, Watt used arith- 
metic, not mathematics. The parallel motion was not deduced 
from arithmetic. 

Take proportion. No person can grasp it by acquiring it as the 
rule of three as he can by learning it algebraically or geometrically, 
and an engineer who cannot use figures and understand simple 
equations is fatally, we might also say, handicapped in the acquire- 
ment of knowledge. But if the acquirement of physics and mathe- 
matics is looked upon as necessary to be ground through in order 
to pass an examination, and in virtue thereof to be an engineer, 
instead of being looked at asa vantage ground on which to acquire 
knowledge, and from which to think, the end of education has not 
been gained. It issoin allranks, Doctors pass their examina- 
tions, and from thence become more disciplined students, or it 
may be, give up serious study. 

The question of morality has an important bearing on education. 
We know the class to whom, if we mention a point our slow wits 
have taken years to apprehend, tells us they always knew it. We 
think they know it not yet. And the class who are smart—others 
could not do it, but they can. And those who are elated at the 
mistakes of another, natural though they may be. These things 
are not worth referring to, except to point out that they show a 
habit of mind inimical to the acquirement of sound knowledge. 
‘* 4 wise man will hear and will increase knowledge.” 

One who has spent time and money in inventing sends me an 
idea of an engine he wants patented, which by a process of steam 
distribution will evidently (/) do 100 per cent. more work with the 
same amount of steam than is done in ordinary engines. It is a 
pity tosee ingenuity and perseverance built on a false foundation. 
But a person must have a large amount of self-esteem who can 
make such claims, in the face of all the able men who have given 
their attention to the subject of steam, unless they are very sure 
of their ground. Yet how many such there are. 

Happily the good judgment, the candour and intelligence, dis- 
played in the proceedings of the principal engineering societies 
and in the technical Press re-act most favourably on the engineering 
life of this country. It is regrettable that the knowledge in so 
many of these proceedings is difficult to get at unless as published 
in the technical journals, 

Opportunity is a very important factor. Whatever abilities a 
man may possess, they may remain latent for lack of opportunity 
to call them forth. It is constantly affirmed and assumed that an 
engineer apprentice, or, say, professor, becomes an engineer after 
passing a certain time ina shop. As ordinary people go, it is not 
till afterwards that men really learn, and a man with the respon- 
sibility of the erection or care of civil engineering works or of 
machinery will learn more in one year in responsibility than he 
will in five years without it. The discussions in our societies show 
that. We learn little by little. The practical knowledge gained 
by a professor in a few years in a shop bears no comparison with 
that gained by a responsible engineer in twenty years of work, 
equal ability being assumed. 

It is the members of engineering societies who should endeavour 
to foster a true system of technical education among their fellow- 
men, who are so frequently spoken of disparagingly as common 
fitters. : BEECHWOOD, 

March 28th, 

THE MIDLAND RAILWAY THREE-CYLINDER COMPOUND ENGINE, 


Sir,—The three-cylinder compound ergine having one 19in. 
high-pressure and two 2lin, low-pressure cylinders now at work on 
the Midland Railway appears to be creating a stir amongst locomo- 
tive engineers, There is, however, nothing new in using two low- 
pressure cylinders with one high-pressure one. This practice is a 
very old one in marine engineering. Indeed, dividing up a low- 
pressure cylinder is carried out at the present day in multiple- 
cylinder marine engines, and is also a convenient way of dividing 
up eitber high or low-pressure cylinders so as to suit the locomo- 
tive. This three-cylinder engine is therefore merely the equivalent 
of a two-cylinder compound engine on a larger scale than can be 
had from the use of two cylinders owing to restriction in moving 
dimensions. Such engines are, however, at work in America. The 
engine is merely equal to one of these, and is, in fact, as regards 
power and steam consumption, equivalent to a two-cylinder com- 
pound engine having one 19in, high and one 30in. low-pressure 
cylinders. It is impracticable to place the 30in. cylinder out- 
side the frames of a locomotive, as is done in America, It can, 
however, be divided up into two of 2lin. diameter, one being 
placed on each side. The necessity for having to divide up 
the cylinder brings about a vast improvementin the locomotive, 
as it demands an extra crank. Now, in my opinion, it is the use 
of a third crank which will so improve the locomotive as to 
allow of it one day becoming a standard type, 





The Webb system of compounding may also be looked upon as 
a convenient method of dividing upa cylinder. For instance, an 
engine with two 1l5in. high-pressure and one 30in. low-pressure 
cylinders is merely equivalent to a two-cylinder compound having 
one 2l}in. high-pressure and one 30in. low-pressure cylinders. 
Here, again, the 30in. low-pressure cylinder cannot be placed outside 
the frame ; itcan, however, be placed inside ; in this case, it is the 
high-pressure cylinder that has to be divided up into two of 1din. 
diameter. It will be noted that the Webb system, all other 
things being equal, must be more powerful than the Smith one, 
the former having an equivalent of 2ljin. and 30in., against 19in. 
and 30in. cylinders of the latter. 

It may be of interest to many readers to learn that, although the 
three-cylinder Midland engine appears to be the first of this type 
tried in Britain, it was thought out many years ago by an eminent 
locomotive engineer in India, and was eventually made and tried 
some six years ago on an Indian railway. I may here state that 
this same engineer tried the four-cylinder, or double-compound 
engine, as far back as eighteen to twenty years ago. He was also 
very successful with the two-cylinder type of compound, both as 
regards their starting power and economy in steam consumption. 
Their failure to haul a load equal to a simple engine when put to 
work on heavy grades was probably the cause of his not bringing 
the system universally into use. Regarding the Indian three- 
cylinder engine, which had six wheels ee the diameter of all 
three cylinders was 19in., the two outside the frames were low- 
pressure, and the one inside high-pressure. In the casting of this 
latter cylinder was fitted a novel piston valve, the moving of which 
allowed of the cylinders being used either as simple or compound, 
at the will of the driver. It will be noted that when worked 
simple it was similar to the Holden engine, now working on the 
Great Eastern Railway. This locomotive engineer may, therefore, 
be credited with having done as much, if not more, towards im- 
proving the locomotive than any one engineer in Britain or perhaps 
any other country. As the three-cylinder engine had to work on 
grades of 1 in 25, the necessity for using boiler pressure in the 
three cylinders becomes apparent, the load having to be moved 
from a state of rest when on this heavy grade. This work it 
accomplished with ease. During a test of power on the level the 
engine has moved about the line twenty locomotives and tenders 
all in working order, never failing to start in either direction. 
The remarkable absence of any tendency to slip, even although 
the traction was 30 per cent. in excess of a 19in. two-cylinder 
engine—which did slip—is proof of the great advantage of using 
three cranks at angles of 120 deg. in relation to one another. 

When, however, the engine was put to work on the grades and 


cylinders 20in. in diameter and one low, 314in. diameter Thi 
engine was able to take the maximum load up grades with a 25 - 
cent. cut off in the high-pressure cylinders, and when taking 9 
average load of other engines on the level, could be linked : ) to 
nearly mid gear, and even then had to be worked with a retina 4 
steam chest pressure, clearly demonstrating that it is practicabl 
to make a compound engine very powerful, and at the oe 
time to increase the number of expansions, so that it will . 
able to compete with the triple-expansion engine in econom 
when the latter is worked non-condensing, and moreone, 
greatly improve the marine engine when applied to triple a 
quadruple-expansion engines. A drawback to all systems of 
cutting off early in the high-pressure cylinders is well known to 
be due to the exhaust passage being closed too early when the 
engine is running linked up. How fatal this is to the two-cylinder 
compound engine is well known from the fact that no good results 
can be had when the cut-off is earlier than 40 per cent., a cut-off 
of about 50 per cent. giving the best results at all times, 

In spite of this great defect in the valve gear, the engine was 
able to haul a heavier load than the simple engine when worked 
in the same link. To still further improve this system of com- 
pound, an improvement in existing valve gears has om designed 
which will give an earlier cut-off and a later; release than can be 
had from the use of any existing valve gear where only one yalye 
is used. Not only will this gear improve the compound here 
advocated, but should greatly improve any type of engine which 
has to work with an early cut-off at high speed. A unique feature 
in the gear is the fact that the lead can be varied if necessary 
whilst the engine is at work from minimum to full port, according 
to the speed of the engine, at all times cutting off early. 

I send herewith a sketch ofa proposed express engine, showing 
the arrangement of cylinders, as also diagrams showing the port 
opening of the valve gear taken from a full-sized model, which 
you may be kind enough to publish. 

In concluding, I may state that, although I have devoted my 
time for very many years in improving the locomotive, I haye 
never taken the question of ‘‘ Entropy” into consideration, 

JOHN RiekiE, 
Locomotive Superintendent Indian State 
Railways, 


‘* Argaith,” Dumbreck, March 10th. 


MODERN MARINE BOILERS. 


Sir,—Having had my attention drawn to a paper by Mr, 
































RIEKIE’S PROPOSED EXPRESS LOCOMOTIVE 


tried as a compound engine, it was found unequal to the task of 
taking the daily load hauled by the simple engine having two 19in. 
cylinders. The explanation is simple. It was impracticable to 
pass the same weight of steam through the one 19in. cylinder that 
could be passed through the two 19in. ones. Similarly with the 
Midland Railway three-cylinder engine. If the 19in. cylinder be 
taken away and the boiler steam passed through the 2lin. 
cylinders—in other words, were the engine worked simple—it 
would be more powerful than when worked compound. The 
extra power would, of course, be gained at the expense of increase 
in steam consumption. 

What is wanted, however, is increased power, with economy in 
steam consumption similar to a marine engine. I can assert with 
confidence, from long practical experience both in marine and 
locomotive work, that this cannot be had from a locomotive so long 
as a late cut-off is used in high-pressure cylinders. No matter 
whether the engine be simple or compound, or fitted with large or 
small high-pressure cylinders. I do not even except the four- 
cylinder engines which appear to be coming into favour. The 
additional crank in these engines has not increased either the piston 
area or number of expansions. For instance, an engine having two 
15in. and two 2lin. cylinders, being nearly equal to the aforesaid 
two-cylinder engine having one 2]ljin. high, and one 30in. low- 
pressure cylinders, In this latter case, however, both the high and 
low-pressure cylinders have been divided up, forming two sets of 
very small compound engines, which, to my way of reasoning, is a 
very questionable proceeding, as it necessitates the use of very 
small high-pressure cylinders, which neither increase the piston 
area nor number of expansions, both of which are obtained in 
marine practice when four cranks and high-pressure steam are used, 
Neither have I ever been able to quite grasp why two 21}in. high- 
pressure cylinders should be divided up and used as a four 1din. 
cylinder engine on four cranks, The better turning effort is 
certainly ensured, but at the expense of increasing the number of 
working parts and steam consumption, a very much larger boiler 
being required than for a two-cylinder engine. 

From the above remarks it will be noted that there is small hope 
held out of any improvement being had by increasing the number 
of cranks on locomotives, until larger piston area is used. Even 
then it would be necessary to arrange for a very wide range of ex- 
pansion, so as to follow in the steps of marine practice, which has 
triple, or even quadruple-expansion for a pressure of steam no more 
than that used in the modern locomotive engine, which has, so far, 
to be content with the two-stage expansion only, 

Now, although it is not practicable to have triple, far less 
quadruple, expansions applied to a locomotive, it is practicable, 
not only to increase the piston area greatly in excess of anything 
now used, but to get a much wider ranger of expansion, which the 
use of such a high pressure as 200]b. of steam demands, and so 


combine great power with economy, by starting on new lines, I | 


cannot do better than refer readers to the article you so kindly 
published on this proposed system in your issue dated July 20th, 
1900, page 55. 

Since then I have had the opportunity of seeing a locomotive at 
work on this system which has still larger cylinders ; the engine 
quoted in the article having been fitted with two high-pressure 


Rounthwaite on ‘Modern Marine Boilers,” published in your 
issue of January 9th, and being a convert to water-tube boilers, 
I feel it incumbent upon me to give some “‘ method for my 
madness.” 

In the paper referred to there is a long list of comparisons, 
which, on the face of it, does not show an equal broadness of view. 
The class of service referred to in the paper deals almost exclu- 
sively with the ‘‘ upper ten” of boilers, but what about the ‘sub- 
merged million” class of boiler, including steamers past their 
prime, the smaller class tramps, tow boats, and the pioneer type of 
steamers to be found in colonial and foreign coasting service, 
amongst which a large part of my experience has been picked up. 

A certain sense of temerity comes over one when proceeding to 
criticise the shell boiler. Taking first the steamer of mature 
years, what about the soft and other patches in the various 
awkward corners of combustion chambers, &c./—all honour to the 
skill of the boilermakers who put them there, but which, never- 
theless, often require attention, sometimes every voyage, dare it 
be said; also think of the insidious crack that requires such 
careful watching and cunning circumvention with studs, &c. &c. 
I would ask, are any of these so thoroughly effective for modern 
pressures as once they were, when, to go right back, a feed of 
oatmeal, not to mention other ‘‘compounds,” was often a cure for 
such ills. Also with the heavier plates now required, what about 
the expense of all such repairs ! 

Again, what about the boiler that has started life with a ‘‘ weak 
constitution,” through some error in design, requiring frequent 
renewal of furnaces or careful nursing of the bottom circum- 
ferential seams, not to speak of other ills shell boilers not 
‘thoroughbred ” are heir to ! 

To the class of owner generally associated with such boilers the 
prohibitive cost of cutting a boat to pieces and fitting new boilers 
of the same type adds very materially indeed to the length of 
life in service. ‘‘ Needs must when the deil drives,” and the shell 
boiler is the very ‘‘deil” for ranning up expenses when it does 
start, and, strange to say, the ‘‘piper” continues to be paid in 
silence ; but woe betide the poor upstart water-tube should it 
require a new generator pipe or set of fire-bars. 

Again, take the pioneer with small capital and large ideas. One 
finds expression of the needs of this class in the catalogues and 
samples of shell boilers turned out in the newer centres of engincer- 
ing, where one finds boilers stuffed—yea, stuffed tull of tubes to 
get maximum heating surface in minimum diameter, narrow water 
spaces, thin heads, and close pitched stays, and many other such 
signs of cheapness in first cost. Following the career of such 
a boiler, one perhaps finds the owner running ‘the whole show 


| himself, installing the machinery, &c. &c., and later on, funds 


being low, running the same short-handed, or ‘‘on the cheap, 
with corresponding value for incompetence. Let each one 
judge for himself of the economy and life of such a boiler. 
Certainly, it does not approach the twenty years mentioned by 
Mr. Rounthwaite, and here again, strange to say, the mantle of 
silence mercifully envelops failings. ‘ 
While quite free to admit the excellences and superiority of 
shell boilers in certain conditions and work, i mention, in con- 
clusion, that to one who knows anything of the requisites of design 
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es of boiler, and the requirements and limitations of 
for be one water-tube is more amenable to these conditions, 
oe be ‘made to turn the tables against the shell in large 
= os of cases, and at the end of its perhaps fitful career show 
- cash in the bank to its owner’s credit. 
wnere is an old saying that “necessity is the mother of inven- 
son? and so water-tube boilers are the expression, faulty it may 
vg some well defined need. Gorpon H. HARDIE, 

Victoria, B.C., March 7th. 





THE USE AND ABUSE OF DIAGRAMS, 


Sir, —Mr. Hall and ‘‘ Indicator” have both missed the ) int of 
my argument, perhaps ause I was not sufficiently explicit. I 
contend that elaborate calculations are quite unnecessary and 
little more than waste of time in dealing with any fluid pressure 
; ine. The most accurate calculation made can only result in a 
diagram, which diagram will show the pressure in the cylinder at 
any part of the stroke. The diagram will not clearly show the 
yolume occupied, nor indeed anything else, save, as I have said, 
the pressure. se Ndi ‘ 7 . 

In practice the actual indicator diagram will not agree with the 
theoretical diagram. No matter what the cause of difference is 
there always is a difference. It may be in an air compressor due 
to the “fluttering” of the valves, in a steam engine to the tedious 
closing of an admission valve. The result is the same ; never is the 
real diagram more than an Tagan romg to the true diagram. 
If your correspondents will th the matter out they will see that 
the difference between a steam engine diagram and an air com- 

ressing machine diagram is simply one of degree, not of fact. 
t is true that liquefaction does not take place in an air com- 
pressor, and that it does in a steam engine; but it is well known 
that the condensation which takes place during admission is com- 

nsated for by the admission of a greater weight of steam. It is 
not necessary to waste your space in labouring a point which is 

rious. 
— if for the sake of illustration I compare a single-cylinder 
air compressor witha single-cylinder steam engine, I find by a very 
simple calculation that compression will take place up toa certain 
point, say three-fourths of the stroke, and then delivery will occur at 
a constant pressure for one-fourth of the stroke. This represents, 
of course, the admission period in the steam engine. It is obvious 
that in the air compressor the delivery pressure will be somewhere 
about 60 lo, absolute, and that the ratio of compression is four- 
’ 1 + 1-386 x 60 

fold. The average pressure will be ——— 7 35-79 Ib. 
per square inch, 

When water is not admitted as spray the pressure rises, and an 
allowance will have to be made ; but we cannot foretell how much 
the temperature and pressure will rise, because we do not know 
how much heat will be carried off by the walls of the cylinder. 
In practice we shall not be far from the truth if we reckon on a 10 
per cent. rise. My whole argument is simply that elaborate 
calculations give results which of necessity can only be realised in 

ractice hy a chance coincidence. We arrive at a fancied accuracy 
y a great display of figures which are quite deceptive. 

I seem to have given offence by the use of the word ‘“‘ faked.” 
I did not intend to use the oa invidiously. Ido not, however, 
know of any substitute. What I want to show is that by 
combining diagrams we may get very curious results according to 
the way in which we arrange them. Some time since I had sub- 
mitted to me diagrams taken from a large triple-expansion pump- 
ing engine in the United States. Three different persons had 
combined these three sets of diagrams, no two in the same way, 
each confident that his was the only proper method. When 
we consider the part played by the intermediate receiver, in which 
the pressure is continuously rising and falling, it seems to me that 
no attempt at getting a continuous expansion diagram by com- 
bination can be truthful. H. C, 

March 28th, 





UNCLINKERED PORTLAND CEMENT, 


Sir,—I used large quantities of Portland cement during forty- 
two years—from 1856 to 1899, In the earlier part of this period 
it was an article of faith that Portland cement, made of clay and 
chalk, should be burned to the verge of vitrification, and the most 
highly calcined clinkers, when properly ground, were the very 
cream of the cement. On account of imperfections in the grinding 
machinery a considerable portion of these early cements formed 
coarse particles that did not absorb water, and apparently were 
inert, and acted like so much sand in the mortar; yet mortar or 
concrete made with this coarsely ground cement, provided it was 
thoroughly calcined and not overlimed, became as hard as a rock, 
and has remained so to the present day. I fancy that ultimately 
these hard particles acquired their proper share of water and 
slowly set, like the finer particles. However this may be, they 
did not in any way injure the mortar or concrete. They may 
have reduced its commercial value per ton, for if these hard 
particles were pounded on an anvil they produced first-class 
cement, and were probably the very best cement that could be 
made, on account of their high degree of calcination. 

As time went on grinding machinery was improved, and a rage 
came in for very finely ground cement, and more stress was placed 
by many engineers on fine grinding than on a high degree of 
calcination. No doubt the finely ground cement was theoretically 
more economical than the coarse cements of the sixties, but less 
so than is generally imagined, for the proportions of cement to 
sand or gravel in mortar and concrete remain substantially the 
same as before fine grinding commenced to be the fashion. 
Highly burned cement, however, is more costly to grind than 
lightly burned cement, and there is, therefore, a great temptation 
to under-burn cement in order to meet trade competition. This 
insufficient burning is difficult to detect, but it is, I believe, 
though I cannot prove it, a cause of failure with a good deal of the 
more recent finely ground cements, and will, I fear, give trouble 
in the future. Engineers have given up the weight test, and this 
theded regretted, as it seemed to be some little check on light- 
urning. 

, It is highly probable that finely ground cements, even though 
insufficiently calcined for permanent-work, will often pass the 
usual tests and make mortar or concrete apparently good for a few 
years, hut which may in the lapse of time play a scurvy trick and 
turn out somewhat like the Roman cement of sixty years ago, 
which sometimes became soft and earthy, and could be easily 
powdered by a little friction of the mortar. It will be recollected 
that Roman cement was made of natural septaria in the London 
clay, which were designedly under-burned, in this respect differing 
essentially from the earlier manufacture of Portland cement, 
whose properties depend, as already mentioned, on the calcina- 
tion of the artificial mixture of clay and chalk being carried to 
the verge of vitrification. BINDON B, Stoney. 

14, Elgin-road, Dublin, March 25th. 





Sir,—Referring to the remarks by Mr. H. K. Bamber, F.1.C., in 
your issue of 20th inst. on the failure of the two samples of 
cement—of which he gives the analyses—to stand satisfactorily the 
hot water test, the explanation is, ? think, as follows :— 

In the analysis of sample No. 1 the percentage of both sulphuric 
anhydride—1-51—and carbonic anhydride—1+50—are much in 
excess of that to be found in a really sound Portland cement. 

With regard to sample No. 2, although the percentage of car- 
hic anhydride—+44—is well within the limit, the percentage of 
sulphuric anhydride—1+89—is very much too high. Although the 
samples may not be classed as absolutely dangerous—as in the 
case of an over-limed cement — they should nevertheless be 
regarded with suspicion, and for important work should, in my 
Opinion, be rejected. CO, rarely reaches 1 per cent,, and is 


ee absent in well-burnt cements. SO, should not be above 
per cent., and in this connection I may mention that the Ecole 
Nationale, of Paris, rejects all cements containing over 1-5 per 
cent. SO,. With ios ya to the presence of these quantities of 
80, and CO, I should say that they are accounted for by the fact 
that the cement has been very improperly burnt, not only having 
contained an undue quantity of unburnt clinker, but also from the 
bad draught or other cause of a like nature the fuel has smouldered 
partly, and, from the slow combustion, large quantities of SO, 

ave permeated the mass in the kiln, This, I think, will account 
for the excessive quantities of both these constituents. With 
regard to the insoluble residue mentioned by Mr. Bamber, which 
is only 1-5 to 2 per cent., I think this may safely ignored, as 
in the case of well-known brands of cement manufactured on the 
Thames and Medway, the analyses gives as insoluble residue 
anything up to 10 percent. or 15 per cent., and in some cases 
even above that; in fact, only recently the analyses from one of 
the most prominent of these makers was submitted to me, which 
gives insoluble residue 11-70. 

MANAGER AND ANALYST, 
The Bridgwater Portland Cement Company. 
Bridgwater, March 24th. 





THE CONDUCT OF DISCUSSIONS. 


Sir,—May I make a suggestion to the Council of the Institution 
of Mechanical Engineers that they should consider the desirability 
of not reading papers at the meetings, asa rule, but taking them 
as read, for the following reason :—That really the chief object of 
meeting together is to hear and take part in the discussion. 

Many of those who attend for this purpose come from along way 
off, and it is very aggravating when half the time is taken up*by 
business and the reading of the paper, so that the discussion has 
to be cut short, and many who would have spoken have to write 
their remarks instead. The practical effect is that no one knows 
their views except the officials and the author of the paper until the 
minutes are published months after. 

I think the paper might be taken as read, because everyone who 
attends has a copy of it, according to the excellent procedure of 
the Institution, and any one interested can always get an advance 
copy, therefore everyone can follow the remarks made by speakers 
in the discussion. If desired, a short interval might be given, say, 
ten minutes or a quarter of an hour, for the audience to read the 
paper to themselves, This time will generally be enough, I think, 
and then the greater pert of the time can be given to the discussion 
and reply. 

I am moved to write this after last Friday’s paper. The business 
involved the reading of the names of about one hundred new 
members, which I should have thought unnecessary, and then the 
paper took tilla quarter to nine to read. 

I think, Sir, this is a matter well worthy of consideration, and I 
should like you to permit your columns to be used for the 
purpose of finding out what other members think. Ifa fairly 
unanimous opinion is given in favour of my suggestion, I should 
propose to write to the Council direct and call attention to the 
correspondence. 

Of course, the author of the paper would in any case be called 
upon to make any remarks or give any further explanation needed 
before the discussion commenced, Ew. ANDERSON. 

Birmingham, March 24th. 





ENGLISH AND AMERICAN METHODS. 


Smr,—I have had recently brought to my notice three strong 
comparisons of English and American practices in manufacture. 
The first is in connection with drop forgings. An American firm 
showed me some small pipe flanges with the bolt holes made in 
with the dies, in one and the same operation with the forging. 
An English firm told me such was impossible, and begged leave to 
think I had been mistaken. These bolt holes were ;%;in. diameter, 
through metal lin. thick. 

The second is for lin. and 1jin. pipes. The American supplies 
these in 20ft. lengths of slightly heavier metal, and good iron also, 
for about gd. more, landed in Australia. A firm which welds 
pipes into coils finds the advantage of these over the ordinary 
14ft. or 15ft. steam quality. Three English firms stated they 
could not supply a similar article. 

The third rests principally on indirect evidence. In your issue 
of the 20th inst. you state the Reynolds delivery valves of the 
Priors Lee blowing engine are “turned” and “bored.” The 
Reynolds valve, as made by the Allis Company, is cold-pressed in 
six operations, annealed between each, and the finish on it is 
similar to the finish of a bearing ball. Itis put in the lathe to 
trim the ragged top edge and to face the seat, and is only ;*;in. 
thick on the sides, A firm which uses almost identical shapes for 
small boilers told me that they have got them from America so 
far, but have had an order accepted by an English firm by 
ordering a considerable number from them. Of my own know- 
ledge the first two of these items have been made in America for 
six years, and the third for four years. D,. WaARATAH, 

London, March 25th. 





PATENTS IN GERMANY, 


Smr,—We are advised that on the 2lst inst. the German 
Ambassador at Berne notified the Swiss Federal Council of the 
accession of the German Empire to the International Convention 
for the Protection of Industrial Property, and that the accession 
will take effect on May Ist next. 

Applicants for patents in the United Kingdom after May Ist 
next will therefore have the right of priority in Germany as from 
the date of their application here, if their application be made in 
Germany within twelve months of the corresponding application in 
this country. 

This accession of Germany to the International Convention, 
following its recent ratification by the United States, will be of 
great importance and benefit to the manufacturers, and inventors 
of this country. EpWarD Evans AND Co. 

27, Chancery-lane, London, W.C., 

March 30th. 








INSTITUTION OF CIVIL ENGINEERS: GLASGOW ASSOCIATION OF 
STUDENTS. — The eighth general meeting cf the session of this 
Association was held in the Institution Rooms, 207, Bath-street, 
slasgow, on Monday evening, 30th inst., Mr. T. Lindsay Galloway, 
Assoc. M. Inst. C.E., in the chair, when Mr. James Lowe, Assoc. 
M. Inst. C.E., read a paper on ‘Manufacture and Use of Producer 
Gas.” The paper began by pointing out the disadvantages of the 
use of solid fuel in ordinary furnaces, and the relative economies 
to be obtained by the use of a fuel gas. The smoke nuisance and 
losses due to excess air and imperfect combustion were touched on. 
The composition of producer gas and the reactions occurring in the 
generator were given, and the evolution of the gas producer was 
traced from its first beginning down to the modern water-sealed 
plant with steam blast and the recovery process for sulphate of 
ammonia. The practical conditions for easy working and the 
prevention of clinker were considered, and also the question of 
efficiency. It was shown that energy obtained from producer gas 
by means of the gas engine was the cheapest form obtainable, and 
a description was given of the most recent designs of large modern 
gas engines fed by producer or blast furnace gas. A consideration 
of gaseous firing as applied to industrial purposes, especially in the 
steel and iron trades, concluded the paper, which was copiously 
illustrated by lantern slides. An interesting discussion followed, 
and on the motion of the chairman a very hearty vote of thanks 








was awarded to Mr, Lowe, 


ON THE EFFECT OF MODERN ACCESSORIES 
ON THE SIZE AND COST OF WARSHIPS.* 


By Mr. W. H. Wurrinc, Assistant Director of Naval Construction. 


By modern accessories I mean those features which have been 
introduced into warships, especially during the last twenty years, 
at such a rapid rate, but which are not specifically designed for 
and necessary to the main object of the vessel’s existence—the 
overpowering and destruction of the enemy in the day of 
battle. For this end seaworthiness, structural strength, 
habitability, speed, coal supply, gun power, and protection 
are essential; they are, at least, features of primary im- 
portance. They will be regarded as generally indispensable 
for battles on the high seas such as have decided the fate of 
nations, But there are, in every large warshlp, hundreds 
of features which are not, like these, of primary import- 
ance. They add to the appearance, or convenience, or even to 
the efficiency parts of the ship, but they can hardly be said to be 
indispensable. They affect, perhaps, the facilities for navigation 
or other wants of ordinary peace work. Sometimes they increase 
the efficiency of the primary features named above, though they 
are not absolutely necessary to their existence. They often pro- 
vide against risks, more or less remote, of accident or breakdown 
in peace or war. Many are due to the general rise in the standard 
of comfort in life ashore, and to the many modern inventions 
which have made this comfort possible. But, whether taken 
singly or all together, it cannot be said that they are essential to 
the supreme end for which the Navy is maintained. 

The effect on the whole design of a substantial variation in one 
of the principal qualities of a ship has often been investigated. It 
is well known that if you add to the weight of the armour, or coal, 
or guns by a certain definite amount, and if every other quality 
of the ship, save this one, has to be maintained unimpaired, the 
result will be a total increase of weight, size, and cost which far 
exceeds the original increment. If, for instance, in order to 
increase the speed you add 100 tons to the weight of the 
machinery, there will follow in general such increased weights of 
bull, pay weg coal, and armour as will add perhaps 300 tons or 
more to the displacement. It is, of course, equally certain that a 
number of lesser items, whose weight‘amounts in all to 100 tons, 
will likewise involve an increased displacement of much more than 
100 tons. 

I do not propose to examine a number of specific instances of 
the influence of such features in existing classes of ships. There 
are obvious objections to such a course. But while it is hardly 
practicable to prove in detail how important these seemingly 
unimportant items are, I will mention two examples which will 
illustrate the general proposition. The first is that of the steam- 
boats carried by a warship, or, more strictly speaking, the weight 
of the largest steamboat. Until twenty years ago, the weight of 
the largest steamboat carried by most vessels was about 9 tons. 
This boat—a 37ft. steam pinnace—could be hoisted at davits by 
hand, and the only fittings required were the davits themselves 
and their usual accompaniments, the boat’s falls, and perhaps 
crutches. But the size of steamboats has been increased until 
most of our large battleships and cruisers carry two 56ft. steam 
pinnaces, each weighing 18 tons. Following the introduction of 
these boats, we have had one, and generally two, masts of great 
strength, with corresponding shrouds, and a 60ft. derrick with 
massive head and heel castings, 64in. steel wire purchases and 
topping lifts, 25in. blocks, eyeplates at mast head and on deck 
tested to 60, 70, and even 90 tons each, two steamboat hoists with 
beds, casings, steam pipes, &c., skid beams and boats’ crutches for 
stowing the boats in-board, hull structure for supporting the 
masts, stores necessary for the maintenance of these fittings, and, 
lastly, alternative gear for hoisting the boats by hand. 

In this case the replacement of two 9-ton boats by two 18-ton 
boats means an addition, not of 18 tons, but of at least 70 tons to 
the weight carried. To carry this load without loss of speed or 
other qualities an addition to the displacement considerably 
exceeding 70 tons will be necessary. I express no opinion as to 
the need for these boats. They are far superior to the older boats 
in speed and seaworthiness, though these indeed served for many 
years in the same harbours. They have, too, increased fighting 
powers as boats. But I class them as minor matters, because it is 
not generally supposed that they and their accompaniments will 
have much influence on a fleet action of to-day, except as débris. 
They offer an excellent example of the numerous additions which 
follow a single change. 

A corresponding result may be brought about in another way. 
Instead of increasing the magnitude of some particular item, you 
may develop it with the object of increasing its efficiency or of 
lessening the chance of a breakdown. An example of the great 
weight involved in such an elaboration of a set of fittings for a 
single purpose is afforded by the anchor and cable gear in a ship. 
In many merchant steamers we find what may be taken as the 
minimum provision which is compatible with safe navigation. 
These vessels carry stockless anchors which require no special 
stowage. Their cables come in through open hawse —_ to 
a windlass, and pass straight into the lockers immediately 
below. They ride by the windlass. No other fittings are 
supplied, except, perhaps, bow stoppers at the upper end of 
the hawse pipes. 

If we compare these rudimentary fittings with what is found in 
most existing battleships and cruisers the difference is very 
striking. The hawse pipes have hinged flaps on the outside, and 
hawse plugs and hinged flaps as well at the inner ends. Each of 
these three sets of gear is adapted for fitting over the cables, and the 
outer flaps are closed by special screws working through the body 
of the hawse pipes. The anchors have hitherto been stocked, and 
this has necessitated beds with numerous appliances for securing 
and letting go. There are massive catheads, which are hinged to 
turn down for action, and need special appliances to get them up 
again. Immediately abaft the hawse pipes come the bow stoppers, 
and next to them a manger board with further fittings for 
excluding water. Along the deck there are several stopper bolts 
with cable stoppers, some of which are nearly equal to the 
strength of the cable. Then there are large riding bitts as well. 
Following these three or four sets of gear for holding the cable 
there are the cable holders proper above the deck, and the com- 
pressors below, each capable of serving the same purpose. The 
cableholders for the two bower cables are arranged for hauling 
with one cable and veering with the other, or eve versd, or for 
hauling or veering both cables simultaneously. One cableholder is 
arranged to work the sheet cable as well. Then, as a stand-by, 
the middle line capstan, which works the cat chain or wire, is also 
fitted to bring in either of the bower anchors or the sheet. 
Immediately under the upper deck are the heavy lever com- 
pressors, with purchases, eyeplates, and cleats for working them. 
To provide for the cable running out either round the windlass or 
round the bitts, these compressors are made of spectacle form, so 
as to act equally well in either direction. The capstan can be 
worked by hand as well as by steam, and gearing is provided to 
work the windlasses also in this manner. Besides all these fittings 
there are numerous special appliances. To enable the ship to ride 
conveniently with two anchors down she has heavy mooring 
swivels, which necessitate the hawse pipes being big enough to 
take three parts of the cable side by side. The chain lockers are 
usually two or three decks down, and the heavy deck pipes have 
water-tight covers and bucklers for fitting over the cable if in 
place. The capstans have water-tight glands on each deck. The 
large rollers round capstans are bushed. The catheads have lock- 
ing gear, besides the tackles fitted for holding them in position. 
And many other fittings add to the provision which is made for 
every emergency or risk, 

I say again, I offer no opinion as to the usefulness of each and 
all of these fittings. My point is that most of it is not of primary 
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importance in the sense in which these words are defined above, 
and that for a ship of given dimensions the fitting of this elaborate 
apparatus—which indeed goes beyond my description—must 
necessarily exclude many tons of armour, ar t, or hinery, 
or in the alternative must involve several times as great an 
addition to the total displacement. 

It will not be supposed, of course, that I am naming cases which 
have been in any way overlooked. It is well known that stockless 
anchors are being fitted in most of the cruisers and battleships 
now building. Tne question of steamboats is also one to which it 
is not necessary to call attention. I have intentionally chosen two 
cases which, though found in most ships afloat, do not exist as 
here described in the latest Navy practice. 

There are two somewhat striking instances of the magnitude 
which such fittings may attain. There are scores, perhaps 
hundreds, of similar though less conspicuous cases to be found in 
most ships of war. We find in one set of instances that, starting 
from what is demanded by the bare necessity of the case, we have 
added largely to the weight and cost to secure additional efficiency 
or convenience. In the second set we have added weights to pro- 
vide against secondary or even more remote risks. The first group 
includes the lengthening of funnels; the raising of machinery 
cowls and ventilators with their elaborate gear ; the provision of 
stowage for every article in the ship—often of duplicate stowage ; 
the special contrivances for watertightness in weather work and in 
electrical fittings ; and the great elaboration of drainage. The 
second includes such instances as the various kinds of apparatus 
for working the cables, the provision for steering from different 
places by various means, the use of automatic valves, and of 
special pumping, flooding, and ventilating appliances. 

If one were to attempt to lay a complete list before you it might 
perhaps be thought that some of the items are so small that a 
reduction in their weight is bardly worth making. One often 
hears it said: ‘‘ What will you save—not a hundredweight!” Or 
it may be that even a smaller figure is named. But it is obvious 
that a small percentage on a large number of items may give quite 
an appreciable result ; and very often the percentage is a large 
one, though the absolute weight concerned is but little. Further, 
each saving has to be multiplied by two or three to get its gross 
effect on the ship. And lastly, the real question is: ‘‘ What can 
be added by such savings ‘to the armament, or to some other 
primary feature of the ship!” 

Take, for example, a 9000-ton cruiser, whose hull weighs, let us 
say, 3500 tons, her machinery 1600 tons, and her armament 700 
tons. Now, supposing even that on the greater part of her hull 
structure proper and of her machinery no great saving is possible, 
yet if we can save 5 per cent. on 2000 tons we have 100 tons, and 
this is 14 per cent. on the armament weights. It may be a very 
fair subject for inquiry whether the additional 5 per cent. of hull 
and machinery weights will be worth as much as the 14 per cent. 
of armament when the vessel goes into action. And if you go 
round a ship and carefully examine the weights in detail, there are 
a very large number on which you can conceivably save 5 per cent. 
There are fewer than one might at first suppose which are not 
capable of an economy of 5 per cent. 

Sometimes, of course, you can reduce the weight of fittings by 
more careful design alone. It needs to be made clear, however, 
that you cannot always do so, Such savings can only be got in 
many cases by sacrificing something which admittedly adds to 
efficiency in a minor sense. This is inevitable. You cannot get 
something for nothing, or, if you do, it is not worth having. Yet 
it is not always understood that economy in these matters often 
means giving up something that you want and not merely some- 
thing that you do not want. It is hardly to be supposed that there 
will be found in a modern vessel many things that are absolutely 
useless, 

The main question in any given design is whether there have 
been selected and combined the most advantageous qualities which 
can be got on a given displacement and for a given price at that 
moment. If we have it, it is a successful design. If we have 
materially sacrificed qualities which will certainly be needed at the 

of an action to provide for risks which may occur at its 
close, or for other remote contingencies, then the presumption is 
that there is a more satisfactory design possible. It is often the 
case that those who appreciate the advantages of the little effi- 
ciencies in detail, nevertheless fail to recognise why the completed 
vessel compares unfavourably as to her fighting qualities with a 
ship from which such fittings have been more rigorously excluded. 
_ Many causes have worked together to affect a modern warship 
in this way ; many are still in operation ; and I wish to devote my 
remaining time to a brief summary of those which can well be 
brought before this Institution. 

(1) The natural tendency in any large organisation is to retain 
things which have come to be of less use than formerly, or even of 
nouse. From this tendency navies are not exempt, and we find 
fittings and stores retained which might possibly be omitted with 
advantage. The strong feeling in favour of the retention of sails 
long after these had ceased to be of use, and had even become a 
danger, is an illustration of this tendency. 

_(2) The rapid development of mechanical improvements of every 
kind leads to the introduetion of labour-saving appliances in war- 
ships and merchant ships alike. But, whereas these are accom- 
panied by great reductions in the crews of merchant sbips, it is 
necessary to keep big crews in warships for fighting purposes, and 
thus we get on the one hand steam pumps to save daily manual 
pumping of fresh water or of tie bilges, and on the other hand 
special fittings for exercising purposes. 

(3) The higher standard of life ashore and afloat adds rapidly to 
the weights of warships. The provision for food, cooking, bath 
room and sanitary fittings, ventilation and artificial light, has 
greatly increased in the last twenty years, and is still increasing. 
A large proportion of the complement needs superior accommoda- 
tion, corresponding with their higher training. The weights of 
tiling and of piping for hot and cold water are vastly greater than 
those that served for many ships which are still in commission. 

(4) The steam or electric motors used for the purposes of the 
last two paragraphs involve a heavy coal bill, so that to give a ship 
a specified steaming capacity it is necessary to add a much larger 
percentage of coal than formerly. This load has to be carried at 
the given speed. 

(5) The distrust—or rather the partial distrust—of new appliances 

adds largely to weight and cost. Caudles or lamps give place to 
electric light, but the fear of losing the light involves the carrying 
of twosystems instead of one. So it has been with sail and steam 
power, steam and hand steering, hydraulic gun gear and hand gear. 
And as it is but rarely that the new appliance has an advantage in 
every conceivable circumstance over the old, there is a great 
tendency to carry both. In almost every case such duplication 
involves some new chance of a breakdown; and this serious con- 
sideration applies also to the two following paragraphs. New risks, 
thus introduced, have brought about many accidents in recent 
years, 
_ (6) A natural desire to provide for every risk leads to great increase 
in detail. Thus, many vessels used to have five different methods 
of operating the steering gear. The anchor and cable gear, the 
ventilation, drainage, and pumping arrangements had, and still 
have, great elaboration. it is, of course, very difficult to so 
accurately appraise a particular risk as to say that it is not worth 
providing against. It is still less possible to provide for it 
without making the ship asa whole suffer to a certain definite 
extent. 

_ (7) A closely allied tendency is that which leads to the duplica- 
tion of fittings. Thus, there are two steering engines, or two leads 
0. shafting to operate the steam-steering engine ; the dynamos are 
designed so that one may always be under repair or idle ; and each 
of the hydraulic pumping engines is equal to the whole demands 
of the armament. Here, too, the cause of the demand for the 
increased weightis the difficulty of saying exactly what risk should be 
accepted. The logical course would be to make provision propor- 
tional to the magnitude of the risk multiplied by its probability. 








It is possible that in some cases an approximate valuation 
might be obtained by careful study, and I wouid like tosuggest that 
no small service might be rendered to the Navy by an examination 
of this question. 

(8) A great source of increased weight is the additions called for 
by comfort and convenience, rather than by direct necessity. Thus, 
biggersteam boats, better artificial lighting, double or rain awnings, 
side screens, wind shoots, ice machines, &c., though each of un- 
doubted utility, and though reaching in no way beyond the standard 
of comfort in passenger steamers, do, nevertheless, impose a con- 
siderable load, direct and indirect, on a warship. 

(9) The desire, and perhaps the necessity, tor smartness adds 
largely to weight. First and foremost in this connection comes 
paint. One who has not the records before him may well be in- 
credulous at the enormous weight of paint worked into a ship. 
The most serious feature is that the process never ceases, and the 
greater the pride in the ship the greater the tendency to sink her 
with white lead. I have been told of a casein which there was 
removed, from the inner surface of a portion of the crew space of 
a destroyer, paint of a weight of over 2 lb, per square foot. ‘This 
is, no doubt, exceptional, but I doubt whether all officers realise 
how, by a rigid economy in paint, they may not inappreciably 
benefit their ship, 

A curious development of this wish for smartness is the desire 
for screw gear on board ship. Not merely in rigging, but in many 
fittings, such as awnings, ridge-ropes, guard chains and ropes, and 
in the securing of all kinds of gear, lashings have given place to 
screws and slips, which not only add directly to the weight, but 
impose greater strains on the fittings. The screws mean bigger 
awnings, stanchions, and so on. 

(10) Auxiliary machinery tends to be continually increased in 
power by the competition of fleet life. Weighing anchor, laying 
out anchors, and other operations carried out in concert lead to the 
working of gear for all it is worth, and to demands for more 
power, although the direct use in war may not be great. 

(11) Any doubt as to tactics, whether of defence or offence, 
must inevitably add to weight. Thus the torpedo net defence, 
now rarely carried by fast cruisers, formed a big load in earlier 
vessels. Similarly, questions as to the positions of searchlights, 
the use of fighting tops and of submarine mines, have had the like 
tendency. ‘here is a larger sense in which this consideration 
affects ships. It it could be exactly and permanently determined 
in what way a fleet should be used, great economies in design 
would no doubt be possible. It might conceivably lead to greater 
specialisation, so that a squadron, not necessarily homogeneous as 
to offence or defence, should become the unit of design, The 
extended use of auxiliaries might tend to ease many difficulties in 
the design of a single fighting ship. 

(12) Tne greater demand for perfection in fittings has led to 
increased weight in recent years, This applies particularly to such 
matters as water-tightness in skylights, ports, casings, and 
electrical fittings. Noone who compares the tittings of two ships 
whose age differs by ten years or more can fail to see the additional 
weight of fittings due to this cause. 

(13) A desire not to press machinery severely imposes a great 
load ona ship compared with another in which such pressing is 
admissible, If this consideration extend not merely to the boilers 
but to the many pieces of auxiliary machinery throughout the 
ship, the effect is very appreciable. 

(14) Daily life in a ship tends to call attention far more to what 
is felt to be lacking than to what is redundant, and hence ina 
ship, as in a house, there is a constant tendency to add new 
fittings at a higher rate than to dispense with others. 

(15) Desire for great durability may unduly increase the first 
cost and size of aship. It is possible that it may pay better to 
accept frequent repairs than to add to scantlings and weight. 

(16) The general tendency to raise important parts of the vessel 
in relation to the water-line makes it ever more difficult to secure 
adequate stability, and this involves increased dimensions, 
Economies tend to be made in the lower parts of the ship. 
Additions are more often high up. 

(17) Every accident to a ship leads to demands for mechanical 
provision in all other ships to meet or prevent such a cas;, 
although the chance of its recurrence be smail, or the accident due 
to personal causes, 

These are, I believe, some of the principal causes which terd to 
increase the weight of warships. Some others might be named, 
but they do not, like these, spring from general considerations, 
and they could not well be discussed here. 

Some of these factors exist in merchant ships, but there is one 
radical difference between the mercantile marine and the Navy. 
In the latter the test of experience is largely wanting. If from 
any cause there be imposed on a merchant ship unnecessary loads 
or superfiaous cost, there is an immediate and automatic check. 
She does not pay. Somebody else’s ships pay better. Dividends 
are the touchstone of efficiency. Nothing of the kind exists in any 
practical shape in regard to warships. You cannot test them by 
setting them to fight one another, and paper valuations are a poor 
substitute. 

But, though the keenness of the competition in the case of 
fighting sbips be less evident and its realisation be delayed, it is 
none the less real, Its very intensity makes these minor matters 
of design things of moment. It constitutes the best of reasons for 
saving small weights and for accepting small risks. Wherever we 
get similar conditions, as in the international race for the American 
Cup, we find the same necessity for scrupulous design, involving 
the rejection of all fittings not needed for the decisive race, and 
.he acceptance of minor risks of breakdown. It is interesting to 
note in the latter connection that the margin of safety is sure in 
such a case to be very small. The accidents to the Shamrock did 
not show a mistaken policy in the design, but proved how great 
was the necessity for the avoidance of unnecessary strength. You 
could as certainly secure the loss of the race by a few additional 
precautions against breakdown, such as making your spars or 
rigging somewhat too heavy as by making them too light. 
Precisely the same thing is true respecting a closely contested 
struggle between well-matched naval Powers. War is a great risk 
—the greatest of risks. ‘To try to make it safe is to secure beyond 
possibility of doubt that it shall be fatal. Not the avoidance of, 
but the equalisation of, risk is the criterion of good design. 

It bas sometimes been suggested that there is no harm in making 
a ship somewhat bigger than is necessary for the satisfaction of the 
main conditions of the design. The saving of small weights is 
looked on as unnecessary stinginess. This line of thought ignores 
the fact tbat the weight involves cost, All the arguments | have 
tried to lay before you are immensely strengthened when we 
reflect that these additional weights nearly always impose an 
expenditure of money in greater proportion than that of weight. 
Improvements are generaily expensive. You make a machine 
10 per cent. more costly without making it 10 per cent. heavier, 
You sometimes do both without making it 10 per cent. more 
efficient, 

These objections to economy ignore also the loss of time. Given 
two designs, in one of which there is a marked increase in elabora- 
tion and complexity of detail, and you will increase the time of 
building faster than the weight or, perhaps, than the cost. Speed 
of construction is an important element of the naval strength of 
the country. It increases the available force at any moment, and 
leaves our building resources available for fresh work. Elabora- 
tion does precisely the opposite. It takes from the primary 
features of each ship. It lessens the number of ships to be got for 
agivensum. It delays their production. 

Lastly, in the ceaseless accumulation of these accessory features 
of warships we have one of the chief factors in their general 
deterioration. Their armament, armour, and machinery tend to 
fall behind as improvements in manufacture and design follow one 
another in rapid succession. This is, of course, inevitable. But 
nothing so surely tells against a ship as the continued process of 
sinking her. e history of many ships, as recorded by their 





draughts from year to year, affords conclusive proof th 
growth of minor details amounts in the aggregate to a eye soe 
tion in a principal feature of the design, : 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

An American timber-preserving works.—The new timber-preserya. 
tion works of the Alamogordo ‘limber Company, U.S.A., wil! 
used mainly for treating inferior timber to make it available for 
sleepers, the best wood being used for bridges, trestles and build. 
ings, &c, The timber is mountain pine. fir and spruce, and the 
sleepers are sent from the sawmills to a yard where they are stacked 
for two months to season them, There are three steel cylinders, 
106ft. long. 6ft. diameter, built of gin. steel plates 58in. wide and 
20ft. long. One end has a hemispherical head, while the other 
has a hinged door, The door is fastened when closed by radia} 
arms of a spider which project through slotted lugs on the flange 
ring of the cylinder, ‘the retort or cylinder will hold thirteen 
trolleys, with thirty-two hewed sleepers or forty-two sawed slee 
on each, These trolleys are of steel running on lines of 2ft, gai 
They are hauled in by a wire cable passing through a stutting-box 
in the hemispherical head. The chloride of zinc process is used 
supplemented by a treatment with tannin. ‘I'wo wooden tanks 
hold 100,000 gallons of the chloride-gelatine solution and the 
tannin solution, Compressed air is used to agitate all the solutions 
in the mixing and storage tanks. The sleepers are first subjected 
to live steam at 250 deg. Fah. for two to five hours, the sap and 
water of condensation being blown out from a 20in. drum under 
the retort. A vacuum of Z34in, is then maintained for an hour 
when the chloride solution is run in and a pressure of 100 |b, 
applied by force pumps for two to four hours, ‘I'he solution js 
then forced back to its tank by compressed air, and the tannin 
solution admitted, a pressure of 100 lb. being maintained for two 
hours. This solution is then forced back to its tank, and the 
sleepers are withdrawn, marked and stacked, 

Rail manufacture in the United States.—The American Society 
of Civil Engineers and the American Railway Engineering Society 
both have committees at work upon the whole subject ot form of 
rail section, mill practice, specitications, and inspection, and 
committee of representatives of the large steel mills has been 
appointed to discuss matters with these engineering committees, 
it is now generally admitted that the structure of the steel 
depends very largely upon the finishing temperature, and there 
is a general impression that the final passes must be made at a 
iower temperature than is now the rule at the mills, As to the 
heavy rail sections of recent years, many railways have had un- 
satistactory results, the extra expense not being compensated for 
by correspondingly increased service. Some engineers believe 
that a lower finishing temperature, and consequently better 
internal structure, may result from certain modifications in the 
standard rail sections recommended by the American Society of 
Civil Engineers, which sections represent 75 per cent. of the rails 
rolled. It has also been maintained that a shrinkage clause in the 
specification would help to secure a lower finishing temperature, 


‘ but the rail makers are not in favour of such a clause, or of rolling 


rails at a lower temperature unless they are compelled to do 80, 
Various methods of mill treatment are now being used to secure 
the same results that would be obtained by rolling at a lower 
temperature, Among these is the Kennedy-Morrison system, 
which delays the rails on a cooling bed between the roughing rolls 
and finishing rolls, It is not likely that any change in section will 
be recommended, nor is it likely that detailed requirements will 
be specified as to chemical composition, but the committee will 
probably insist that the makers state their position as to the 
admitted necessity for rails of better and more durable quality than 
those now ordinarily produced, 

Civil engineers in the United States navy.—The United States 
Navy Department has acorps of civil engineers engaged to design 
and construct the various works and structures at the navy yards, 
docks, coaling stations, &c., the expenditure on this class of work 
being about £1,500,000 annually. The corps has charge of all 
improvements, including large dry docks at all the yards and 
stations of the Navy Department, including ten large yards in the 
United States, and twelve stations scattered over the world. There 
are now twenty-five men in the corps, butit is expected the Govern- 
ment will increase this to forty, and competitive examinations are 
now being held for candidates for vacancies, Candidates must be 
between twenty-seven and thirty-five years of age, and must first 
pass a medical examination. The technical examination comprises 
English grammar and composition, el tary physics, elementary 
geology, drawing, arithmetic, algebra, geometry, tri ry, 
analytical geometry, differential and integral calculus, applied 
mathematics, including mechanics of solids and fluids and stramsin 
structures ; construction materials ; engineering constructions, such 
as heating and ventilation, workshops, chimneys, steam and 
electrical machinery, quay walls, wharves, dry docks, sewers, yard 
railways, pavements, water distribution, foundations, &c.; survey- 
ing—topographical, trigonometrical, and hydrographical—and 
mapping ; instruments, their use and adjustment. In order to pass, 
candidates must obtain a general average of 75 per cent., and au 
average of at least 80 per cent. in applied mathematics, construe: 
tional materials, and engineering construction. Successful candi- 
dates will be listed in the order of their relative merit, as 
determined by the examination. Each applicant must present 
testimonials as to character, evidence of American citizenship, 
evidence of having received a degree in the civil engineering course 
of some professional institution of good repute, and a record of at 
least five years’ practical experience asa civil engineer, and three 
years’ responsible charge of work. From among the men passing 
the examination two, and perhaps three, will be appointed to the 
corps of civil engineers of the navy, and will enter the corps with 
the rank of junior lieutenant with a salary of £540 per annum. At 
the end of five years the pay will be increased to £600, and at the 
end of ten years to £700. ‘I'he senior civil engineer at the principal 
yards is furnished with quarters by the Government. Rank in the 
corps ascends from junior lieutenant to captain, and the chief of 
the Bureau of Yards and Docks is at the head, having the rank of 
rear-admiral, with pay and allowance varying from £1240 to £1300 
perannum, At the age of sixty-two, or if disabled in the course 
of duty, members of the corps are retired on three-fourths pay. 

United States boiler inspection.—The United States Senate has 
favourably reported a Bill for the appointment of a commission to 
revise the laws relating to the construction, installation, and inspec- 
tion of marine boilers. ‘he Bill is approved by the Navy Depart- 
ment, and by the Engineer-in-Chief ot the Navy. It was prepared 
by the American Boiler Manufacturers’ Association, to bring about 
a general codification of the laws on the subject, and also a reform 
in certain statutes relating to marine boilers, While the Bill relates 
to marine boilers only, “the conclusions of the committee would 
have a wide bearing and influence upon boiler design and manufac- 
ture generally. It is urged that uniformity in the rules should be 
so complete that a manufacturer in one part of the country may 
build boilers for delivery to a ship in another part. The standards 
should also agree as far as possible with those of the leading 
European makers, so that the boilers of vessels can be inspected and 
repaired in the ports of different nations without prejudice. The 
materials of construction and their tests should be specified. A 
correct and uniform rule as to factors of safety should be made, as 
there is no such rule at present, and the requirements of the existing 
law have never been complied with. Closely allied with these 
matters are questions of various kinds of riveted joints, and the 
hydrostatic pressure to be used in testing boilers. When the 
present law was framed, most vessels in the coast and Lake aa 
had low-pressure boilers, and even on the Mississippi River the 
pressure rarely reached 150 lb, Now, pressures of 200 Ib. and over 
are generally used. Better forms of riveted joints have been 
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Joped, and their extra strength should be recognised in the 
- Ts view of the higher pressures, the rule applying to safety 


galves and connecting pipes and legs between boilers also need 


jon. 
i cientel high power gas engines,—The Westinghouse Machine 
mpany, U.S.A , has for some years been building vertical gas 
‘nes of the vertical single-acting type, including engines of 
be 9 power, and it is now developing horizontal double-acting 
phd of 250 to 1500 horse-power. The engines are of two styles. 
pe jg a single-crank engine, resembling a tandem compound 
steam engine. The other is a double-crank ergine, like a double 
tandem compound steam engine, with a fly-wheel between the 
cranks. ‘The engines operate on the four-stroke cycle ; one out- 
stroke draws in the explosive mixture of gas and air, the return 
troke compresses it, the third stroke develops power by the expan- 
aa of the exploded charge, and the fourth—return—stroke is the 
ssavenget stroke, expelling the waste products of combustion. 
Fach crank has two double-acting cy'inders arranged tandem, so 
that it receives two impulses during each revolution. The pistons 
are hollow, cooled by water circulation. The water is led to the 
crosshead by @ flexible connection, passes through the hollow 
‘ton-rod and pistons, and is discharged through the bronze tail 
‘ne into a cast iron jacket. By thus cooling the pistons a close 
ft can be made between them and the cylinders. ‘The valve gear 
js of the cam and roller type, driven by gearing from the main 
shaft. Independent valves of the vertically lifting poppet type are 
used, and are held to their seats by springs. Any valve can be 
removed for inspection or repair without interference vith any 
other part. The mixture of gas and air takes place before reaching 
the main valves, and the proportions of the mixture are under the 
control of the engine-man. e governor operates by varying the 
quantity of the explosive mixture admitted to the cylinder at each 


stroke. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

Brstness keeps up in a fairly satisfactory manner, and the outlook 

is better. e engineering trades renewed their supplies of 

material at the quarterly meeting on Thursday in Birmingham 
jn a liberal manner, and the result was that there was a good 


rket. 
mir Alfred Hickman, Limited, are now having erected at their 
Spring Vale furnaces a pig-iron mixer. The type is a continental 
one, and with one or two exceptions it is new to this country. It 
js claimed that with its assistance pig iron can be made to suit the 
test of any analysis required at a much cheaper rate than by some 
older processes. he admixture of the various ores and other 
essential constituents required in the manufacture of iron can, it 
js stated, be gauged to a nicety, leaving little or no anxiety as to 
the results after smelting. 

In the manufactured iron trade galvanised sheets have risen by 
about 5s. per ton since January, being now quoted £11 10s. to 
£11 15s. Some good orders were reported to-day both for 
galvanised and plain sheets, there being a resumption of South 
African buying for the former description. 

At the meeting of the Standing Committee of the Midland Iron 
and Steel Wages Board at the Miners’ Drainage Offices, Dudley, 
on Monday, it was certified by the accountants that the net 
average selling price for January and February had been 
£6 17s. A ton. In accordance, however, with the 
resolution dated July 31st, 1902, the rate of wages for puddling 
remains at 8s, 9d, as the basis price, with millmen’s wages in 
proportion, to begin Monday, April 6th, and to continue till 
Saturday, the 6th of June. But, although the average selling 
price is slightly reduced, trade has evidently been brisker, for 
there is an improvement of more than 2000 tons over the preced- 
ing retu p, cr about 7 per cent. 

Steel has held its own well on the quarter and also on the year 
in regard to engineering sections, but some descriptions of semi- 
finished steel have been subjected to severe competition, and have 
only recently begun to recover, and are still about 5s. lower than 
they were a year ago. To-day’s price for Bessemer billets was 
£4 lis. to £4 17a, 6d., and Siemens £4 17s. 6d. to £5. These 
figures are an improvement as regards Siemens qualities of about 
2s, 6d. on the quarter. Large orders were placed to-day for 
angles, plates, and other structural sections, aa most of the steel 
makers can see their way ahead throughout the new quarter. 

Much satisfaction is expressed at the adoption yesterday— 
Wednesday—at Dudley, by the amended South Staffordshire 
Mines Drainage Commissioners, of the £68,000 Tipton drainage 
scheme, prepared by the Commissioners’ manager and engineer for 
the Tipton district, Mr. Edmund Howl. The scheme proposes to 
retain the present steam pumping engines at Bradley and the 
Moat, but to improve the efficiency by increasing the steam pres- 
sure from 70 Ib. to 150 lb. per square inch. It bas also been decided 
toerect new steam pumping plants at Stow Heath, Bradley, and 
Deepfields, and also six Mond gas pumping equipments at Porto- 
bello, Neachells, Leabrook, Willingsworth, Cotterill’s Farm, and 
Park-lane, It is intended, further, to provide ten direct-acting 
steam pumps to lend to mineowners under a working agreement, to 
be employed at points where they are likely to be the most useful. 

cost is estimated at £68,000, which money remains in hand after 
providing for the work carried out under the system of electrical 
pumps recently commenced, the money having been obtained under 
the Act of 1894. The present average annual output is about 
600,0C0 tons, and it is hoped the new scheme will increase it to 

,325 tonsor more. Since the Commission has been in existence 
an annual output was at one time reached of 1,600,000 tons. It is 
anticipated that the new scheme will increase the industrial life of 
the district considerably. It was also reported that the new 
—_ pump for surface use at Ockerfield was working most satis- 
factorily, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—On the iron and steel market here a strong tone as 
regards prices is maintained, but business remains, for the most part, 
onlymoderate. Insmall quantities there was a fair weight of buying 
going on at the Tuesday’s Manchester ’Change meeting, but at 
current rates very few consumers care to buy at all far ahead. 
Users of pig iron are mostly content to cover actual requirements, 
and any large orders are exceptional, as buyers still have little 
confidence that present prices are likely to be permanent and they 
prefer to wait any possible further development of the market. 

The Lincolnshire makers, at a meeting held on Friday, officially 
confirmed the advance of 2s, per ton on foundry qualities reported 
last week, and their minimum basis for delivery equal to Man- 
chester is now 55s, 6d. for No. 3, and 54s. 6d. for No. 4 foundry, 
net cash. Lancashire makers are quoting about 58s. to 58s. 6d., 
less 24, with Derbyshire about 56s. 6d. to 57s. net for ordinary 

rands, delivered Manchester. Forge qualities have or.ly partially 
followed the advance in foundry descriptions. Lincolnshire 
makers, who last week were unofficially quoting also an advance of 
2s, on forge iron, have now fixed their basis rates at 53s. 2d. net, 
delivered Warrington, representing an advance of only ls. per ton 
Upon the Ee mininum basis, Lancashire makers quoting 
about f4s, 6d., less 24, and Derbyshire about 52s. to 52s. 6d. net. 

Middlesbrough iron for prompt delivery by rail Manchester 
remains firm at about 60s. 10d. for open brands to 61s, 4d, as 
makers’ quotations for special brands; but there are sellers at 
aething under these res for forward delivery. Scotch iron 

perhaps a shade easier, Eeltoton averaging 60s. 6d. to 60s. 9d., 
a Glengarnock and errie about 68s, to 68s, 6d. net, 

slivered Manchester docks, 





d d, and there are indications that a brisk market will be 





In finished iron not more than a moderate sort of busi is 
still the general a and manufacturers appareatly do not yet 
see their way to follow the upward move in pig iron. A meeting 
of Lancashire makers was held on Tuesday, but with one or two 
of the largest firms still short of work to keep forges fully-going, 
it was not thought advisable to make any alteration on the current 
list basis rates, which remain at £610s. for Lancashire bars, with 
North Staffordshire still quoted £6 10s. to £6 15s. delivered in this 
district. Other descriptions of finished material also remain with- 
out quotable change, sheets averaging about £8 2s. 6d. to £8 5s., 
and the Association list basis for hoops is still £7 2s. 6d. random 
to £7 7s. 6d. special cut lengths, delivered Manchester, and 2s. 6d. 
less for shipment. 

Nut and bolt makers report only an indifferent sort of business, 
orders for anything like quantities being scarce, and list rates to a 
considerable extent little more than nominal, as for the most part 
the business put through is subject to special quotation. 

A fairly active business continues to be reported in most sections 
of the steel trade, with a steady hardening in prices, although 
there is no further quotable change upon the rates ruling last week. 
Hematite makers remain very firm at their full recent quotations, 
ranging, according to brand, from about 69s. to 70s., and 70s. 6d. 
net for No, 3 foundry delivered Manchester, and offers that have 
been put forward at under these figures have been declined, For 
local made billets makers are not now quoting under £4 15s. Steel 
bars maintain the slight improvement last reported, and are quoted 
from £6 7s. 6d. to £6 1bs., with £6 12s. 6d. becoming a more 
general price for special qualities. Common steel plates average 
about £6 5s., and steel boiler plates are quoted £7 to £7 2s. 6d. by 
outside makers, with £7 2s. 6d., less 24, as the minimum basis of 
the associated makers for Lancashire boi'er specifications delivered 
in the Manchester district, 

Although generally there is still an absence of work in hand very 
far ahead, most sections of engineering are fairly well engaged. 
The branches which are best off for work are, as I have previously 
intimated, the locomotive, railway wagon, and carriage building 
trades, where orders of considerable weight have recently been 
placed, and most establishments are pretty well booked into next 
year. Heavy stationary engine builders are also fairly well off for 
orders for some time to come, and in the electrical branches of 
engineering there is a good deal of new work coming forward. 
Machine tool makers, although generally well engaged for the 
present, have not, as a rule, very much work on their hooks 
very far abead. Boilermakers also remain only moderately off 
for work, although they are in a better position than they have 
been recently. The textile machinists are generally pretty full of 
work for some months abead, but the complaint all through is that 
new orders have had to be cut for very low, and in many cases at 
unremunerative prices. In structural engineering there has been 
a good deal of work given out in connection with bridge work and 
building construction, and most firms in this district are for the 
present pretty well off for orders. 

In the round coal trade of this district only an unsatisfactory 
sort of business continues the general report, and although it is 
exceptional where there has been any actually quoted reduction of 
list rates with the commencement of the month, the position, taking 
it all through, is weak. Surplus supplies coming in from outside 
districts are competing at figures considerably under those quoted 
by the local collieries, and a good deal of trade is just now being 
diverted in consequence. This, with the fact that one or two 
Lancashire coal owners have taken independent action and reduced 
their pit prices for round coal in order to meet outside competition, 
may probably have some effect in bringing about a more general 
move in the same direction later on. At present, however, in view 
of the Easter holiday stoppages of the pits, which will temporarily 
restrict the output of coal, any general movement in the way of 
reducing prices is held in abeyance. The depressed condition of 
the round coal trade necessitates a continued curtailment of the 
output, and very few collieries are working actually full time, four 
days being more nearly the average, with s:me pits scarcely 
putting in more than about half time. 

The requirements for all descriptions of house fire coal continue 
considerably below the average for the time of the year, and, not- 
withstanding the curtailment of output, supplies are plentiful on 
the market. In isolated cases collieries have made a reduction of 
10d. per ton upon their pit rates, and generally, although there is 
no actually quoted giving way, prices are scarcely main‘ained at 
the full list basis, best coals not averaging more than 14. to 15s.; 
seconds, 12s, to 13s.; and common house coals, 10s. to 11s. at the 
pit. 

A moderate inquiry is the general report with regard to the 
lower descriptions of round coal suitable for steam and forge pur- 
poses, Supplies offering on the market are, however, ample to 
meet all requirements, and prices are scarcely being maintained at 
late rates ; some slight easing down here and there is necessary to 
effect sales or to meet competition from other quarters, and 8s. 3d. 
to 8s. 6d. at the pit are general quotations, anything above these 
figures being exceptional. 

A good many quotations are just now out in connection with the 
renewal of contracts for gas coals, but so far no business of any 
moment has been settled. Generally collieries are quoting on 
the basis of last year’s contract prices, but gas companies are 
evidently anticipating some reduction upon these, and for the most 
part are holding back for the present. In most qualities there is 
an anticipation that prices may possibly give way about 6d. per 
ton upon last year’s rates, but at present there is nothing definite 
to indicate what the course of the market may be. 

The short time that pits are running owing to the unsatisfactory 
condition of the round coal trade is necessarily restricting the 
output of slack, with the result that there is more or less a general 
scarcity of engine fuel, especially the better qualities, and prices 
are steadily hardening. In most cases where new quotations are 
made there is an advance of 3d. to €d. per ton upon late rater, and 
collieries generally are very firm in holding out for higher prices 
upon any new business they entertain. Common slack is now 
scarcely quoted under 4s. 6d. to 5s.; medium, 53. 9d. to 63. 3d.; 
and best qualities, 6s. 9d. to 7s. 3d. per ton at the pit. 

The shipping trade remains without improvement upon what 
has previously been reported, and prices continue to be cut 
exceedingly low to effect sales, 9s. 6d. to 10s. being average figures 
for ordinary steam coa] delivered Mersey ports. 

Manufacturers of both foundry and furnace cokes report an 
active demand more than sufficient to take away all that they are 
at present producing, and prices are strong at the full list rates, 
but there has been no further advance on recent quotations. At 
the ovens best foundry cokes range from about 18s. and 19s. up to 
21s. and 22s. for special qualities, with good washed furnace cokes 
averaging about 14s. to 14s. 6d. per ton at the ovens, 

Barrow. — The hematite pig iron market still shows signs of 
buoyancy. The demand is very steadily maintained, and orders 
are being liberally booked. The bnsiness doing by warrant 
holders, however, is inconsiderable ; 970 tons of iron have, how- 
ever, gone into warrant stocks at Barrow during the week, and 
there is now in warrant stores in the West Coast district 23,958 
tons, or a decrease of 345 tons since the beginning of the year. 
There are thirty-six furnaces in blast, compared with thirty-four 
in the corresponding week of last year. Makersstill quote 61s. 9d. 
for mixed Bessemer numbers net f.o.b., and warrant iron is at 
61s. 6d. net, cash sellers ; buyers, 1d. Jess, 

Blast furnacemen’s wages have been dropped 3} per cent. on the 
sliding scale, compared with the previous quarter, but they are 
still 19 per cent. above the standard. 

Iron ore is in good and full demand, and there is a good busi- 
ness doing in both native and Spanish sorts. The former are 
quoted at 12s, 6d., net at mines, and the latter at 16s. 6d., 
delivered at West Coast ports. 

The steel trade has a good outlook all round, as the demand for 
steel shipbuilding material has been strengthened, and the mills 
are working more early, —T they are not yet on full time. 

Ship plates are at £6 per ton net, f.o.b, Heavy rails are in good 





maintained throughout this year and well into the next. Prices 
are steady at £5 10s. per ton. It has been found impossible to 
increase prices in view of the continued competition from con- 
tinental makers. cane tin bars, rods, slabs, billets, sleepers, and 
merchant steel generally are in good demand, and a fair trade is 
being done in heavy steel castings. Chilled steel castings are also 
in good demand. 

Shipbuilders and marine engineers have booked no new orders, 
but are expecting to secure important contracts shortly. 

The coal and coke trades are firmer, but prices have not 
advanced, as the supply is so full and competition so keen. 

The shipments of iron last week from West Coast ports repre- 
sented 7410 tons, and steel 10,673 tons, as compared with 6407 tons 
of iron and 11,437 tons of steel, an increase in iron of 1003 tons, 
and in steel a decline of 764 tons. The shipments of iron this 
year stand now at 95,309 tons, and steel 121,180 tons, as compared 
with 102,408 tons of iron and 119,428 tons of steel, a decline in 
iron of 7099 tons, and in steel an increase of 1752 tons. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

IN spite of the season being now so far advanced house coal is in 
rather better demand than it was ten days ago. Good business is 
being done both with London and the Eastern Counties, local 
demands being fairly well maintained at the same time. There is 
talk of a little relief in prices, but so far it has not yet teen 
brought about. Steam coal is in fair request, but larger sup} lies 
will very soon be available with the gradual return of Denaby and 
Cadeby Main to their former conditions of working. 

There has been a very good call for steam coal for home require- 
ments ; prices at 3d. and 6d. per ton above the contract rate are 
freely obtained in the open market. As usual at this time of the 
year gas coal] is in diminished demand. 

The new pit at Mansfield, belonging to the Sherwood Colliery 
Company, will soon be added to the Notts mines. A fine seam of 
coal 6ft. thick has been found at the depth of 455 yards, which is 
somewhat nearer the surface than was anticipated when operations 
were commenced on March 10th, 1902. 

The Admiralty have placed the order for the armour of the first- 
class cruiser Duke of Edinburgh, now building at Pembroke, with 
Messrs. Vickers, Sons and Maxim, of Sheffield. The armour for 
the Black Prince, a companion cruiser, has been ordered from 
Messrs. Beardmore and Company, Glasgow. The weight for each 
ship will be about 14C0 tons. 

Engineers’ toolmakers, and the tool trade gererally, are quite 
indifferently employed. In high-speed steels, which have been the 
leading feature in steel manufacture for a considerable time, there 
are signs that the demand is tapering off. The pressure from the 
United States is nothing like what it was, and when that market 
begins to supply itself the English firms will feel the change 
acutely. There is no doubt, however, that these fast-cutting 
steels will continue to be in request. It is stated that they have 
been more rapidly and generally adapted on the Continent than in 
this country, and the sale of them abroad is assuming larger pro- 
portions every day. 

Mr. A. 8. Jarvis, formerly goods agent at the Midland Railway 
Goods Station, Sheffield, has now taken over the duties of district 
goods manager. He has been thirty-five years in the company’s 
service at Sheffield, and the staff at the Midland Goods Station 
have recognised Mr. Jarvis’s promotion by presenting him with a 
gold watch and chain bearing suitable inscriptions. Mr. Douglas 
Vickers, one of the Midland directors, made the presentation, 
which Mr. Jarvis acknowledged in an interesting speech dealing 
with railway working in this country and the United States. 

The Sheffie'd and South Yorkshire Navigation Company have 
suffered by the long-continued strike at Denaby Main, as well as 
by the unsettled state of the South Yorksbire collieries generally. 
During 1902, 840,117 tons of traffic passed over the navigations, 
and the toll proceeds were £44,218, being a decrease of 10,033 tons 
and of £1064 6s. 10d. compared with 1901. The net earnings for 
the year amounted to £27,138 4s. 5d.. and after deducting the 
debenture and other interest charges, there remains a balance of 
£25,055 11s. 2d., which permits of a dividend at the rate of 4 per 
cent. per annum on the preference stock. The capital expenditure 
during the year amounted to £25,743 193. 9d., the bulk of which 
—£21,644—was on account of the joint canal from Bramwith to 
Sykehouse, where it will join the Aire and Calder Navigation to 
Goole. The sum of £5570 has been received for land sold, and for 
coal worked under the canal, reducing the capital expenditure of 
the year to £20,173. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

WHILE the market for Cleveland iron has been quiet this week, 
buyers holding off, there is an improvement in all other branches 
of the iron, steel, and allied industries, which is very satisfactory, 
and in striking contrast with the situation reported for some time 

t. The prices generally are tending upwards, and there is 
much ground for the more encouraging tone that has sprung up, 
Work is more fully carried on at the mills and forges than bas 
been noted for a long time, and several mills which were laid off 
are likely to be started again immediately. 

Nearly all descriptions of finished iron and steel have | een 
advanced in value this week, and the demand is considerably 
stimulated. Iron and steel plates were put up 5s. per ton last 
Monday, making the rise this year 10s. per ton ; and iron and 
steel angles and hoops have been advanced 2s. 6d. The increase 
of 2s. 6d. per ton officially made last week in bar iron has been 
well maintained. Steel ship plates are now at £6, less 24 per cent. 
—a higher figure than was realised at any time last year, or, in 
fact, since the autamn of 1901. Steel boiler plates are at £7 5s. ; 
iron ship plates, £6 15s.; iron girder plates, £7; iron boiler 
plates, £7 15s. ; steel ship angles, £5 12s. 6d.; steel engineering 
angles, £5 17s. 6d.; iron ship angles, £6 10s. ; steel hoops, 
£6 17s. 6d., all less 24 per cent., and all dearer than last 
week’s rates. Common iron bars have been regularly so'd at 
£6 10s.; best bars at £7; and best best bars at £7 10s., 
all less 2} per cent. There has been a brisker demand 
for black sheets, as well as for galvanised, chiefly on export 
account, and the prices quoted for steel sheets, singles, 
is £8 10s., less 24 per cent., while galvanised and corrugated sheets 
are at £11 10s, less 24 per cent. Heavy steel rai’s are firm at 
£5 10s. net, f.o.t. It was reported in the early part of the week 
that the price had been officially raised to £5 15s., but that is not 
the case. 

The shipbuilders’ trade continues to improve, though as 
much cannot be said of the business of the shipowners, who 
have to give out the orders for new vessels, seeing that 
the freights are all round most unsatisfactory, and it is 
difficult to see how steamers can be run ata profit. The 
orders, it is noticeable, are from companies running liners, 
there being scarcely any new tramp steamers required. Among 
the orders lately booked have been one for a steamer of 6500 tons 
dead weight for a Newcastle firm, and another similar steamer for 
Liverpool owners, both steamers to be built by Sir W. G. Arm- 
strong, Whitworth and Co, Messrs. W. Gray and Co., at Hartle- 
pool, have booked orders for three large steamers for foreign 
owners, and Irvine’s Shipbuilding and Dry Dock Company have 
secured the contract for two steamers for local owners. Messrs. 
Richardson, Duck and Co., at Thornaby-on-Tees, who at the com- 

mencement of last month had only a single vessel on order, are 
said now to have six. The joiners, who were twenty-two weeks on 
strike, have restarted this week, and the demand for ther is 
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greater than can be met, as there is much pressing work to be 
completed. 

This week there has been a slackness in business in Cleveland 
iron such as has not been experienced for several weeks, but that 
does not affect prices, as makers are well off for contracts. The 
de'iveries have been very heavy during the last few weeks, and any 
stock that they held has been cleared off. The improvement that 
has taken place in the trade of most pig iron consuming industries 
has made the holders of warrants less disposed to put them on the 
market, and the fluctuations in warrant prices have been of small 
extent this week. The holders of warrants believe that by waiting 
they will be able to dispose of them to greater advantage than at 
present. The London speculators, to whom was due the major part 
of the advance that has been made in Cleveland warrants since the 
middle of February, are specially firm, and do nothing to weaken 
the market. They are said to bein a position to wait for the 
further advances which most people are expecting. 

The exports of pig iron from the Cleveland district during 
March are very good, in fact the largest that have been reported 
in any month since April, 1901, and prior to that the quantity was 
only two or three times exceeded. No less than 123,554 tons were 
shipped, as compared with 87,242 tons in February, 1903, and 
97,745 tons in March, 1902. 

With regard to the shipments for the first quarter of the year, 
they reached 295,938 tons—the largest ever recorded in the first 
quarter of any year, and they are over 60,000 tons better than the 
record for the corresponding three months of last year. 

The statistics submitted by Mr. Waterhouse to the Board of 
Conciliation and Arbitration for the Manufactured Iron Trade of 
the North of England, and giving particulars of the deliveries and 
realised prices of finished iron in the first two months of the year, 
may be looked upon as satisfactory. 

The average realised price declined 10-21d. from the November- 
December figure. Iron rails showed an increase of 6-63d. and 
iron angles of 11d., but plates fell 1s. 5-49d., and iron bars about 
ls. 4d. The aggregate average—£6 4s, 3-33d.—was only 2d. 
below the average for the whole of 1902. 

Wages of finished ironworkers in the North of England are 
regulated by this return. They will remain the same for April- 
May as they have been in the past two months, and, in fact, as 
they have been since the spring of last year, the rate for puddling 
being 8s. 3d. per ton. 

The death occurred on Tuesday of Mr. Rober’ Irvine, of West 
Hartlepool, in his eightieth year, a well-known North-country 
shipbuilder and shipowner. Mr. Irvine was born at Port Glasgow, 
and he was in early life connected with the British and Irish 
Navigation Company, of Dublin, whose vessels he commanded in 
the Gulf of Mexico and Buenos Ayres service, as well as in other 
parts of the world. In 1856 he undertook the superintendency of 
the West Hartlepool Steam Navigation Company. Upon the 
amalgamation of the West Hartlepool Harbour and Railway Com- 
pany with the North-Eastern Railway Company Mr. Irvine leased 
the latter company’s harbour dockyard and founded the ship- 
building firm of Messrs. R. Irvine and Co. This business he handed 
over to his sonsin 1887, and a few years ago it was acquired by the 
present Irvine’s Shipbuilding and Dry Docks Company, Limited. 
The death also is recorded of Mr. J. A. Cowx at the age of 
seventy years. He was connected with the Weardale Coal and 
Iron Company, Limited, Tudhoe Works, Spennymore, for forty 
years, and retired on the formation of the new company some 
three years ago. 

The wages of steel millmen at the Consett and several other works 
in the North of England have this week been reduced 23 per cent. 
Their wages are regulated by the average price realised for steel 
plates. 

There is some improvement to be recorded in the coal trade of 
this district, though the demand from across the Atlantic has 
subsided, and shipments thereto are comparatively small. Several 
very good contracts have been booked from continental consumers, 
one for the Hamburg South American Steamship Company being 
for 110,000 tons of Durham coal to be delivered at Hamburg during 
the next twelve months, and the price is said to leave 8s. 9d. f.o.b. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has beena steady feeling this week in the pig iron trade. 
The demand for warrants has been slow, and occasionally prices 
had a backward tendency, but the market was strong enough to 
show subsequent recovery. Some fair purchases of raw iron have 
been made by home consumers, but the trade as a whole is not 
showing any great activity. 

There has been a steady demand for Scotch hematite, the 
prices of which are again 6d. higher, merchants quoting 63s. per 
ton for delivery at the West of Scotland steel works. 

The output of pig iron in Scotland is well maintained. There 
are 85 furnaces in blast, compared with 83 at this time last year, 
and of the total 43 are making hematite, 39 ordinary, and 5 
basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6656 tons, compared with 5974 in the corresponding 
week of last year. There was despatched to the Uni States 
1090 tons, Canada 1078, South America 45, India 80, Australia 
387, France 110, Italy 55, Germany 80, Holland 130, Belgium 20, 
China and Japan 230, other countries 213, the coastwise ship- 
ments being 3138 tons, compared with 3903 in the corresponding 
week of last year. 

There is a rather better feeling in the steel trade, although the 
makers could still do with an increased number of orders. The 
expectation is that as the season advances a good deal more work 
may be forthcoming. At present makers are handicapped both by 
high wages and dear material. They are, however, obtaining a 
little relief in their coal bills, the prices of coal being considerably 
easier. 

The chief matter of interest at present in the finished iron trade 
is the negotiations that have been taking place for an amalgama- 
tion of the malleable iron manufacturers of Lanarkshire. The 
latest accounts appear to indicate that the combination is prac- 
tically arranged. It iz understood that at least one or two firms 
have shown some reluctance to enter into the union, and there is a 
possibility that a works or two may remain outside, but everything 
at present appears to point towards an early completion of the 
agreement. It cannot be wondered at that some of the proprietors 
of works have been exercising considerable caution in this matter, 
seeing that they have before their minds the disastrous conse- 
quences to owners of works that have arisen from one or two 
combinations in other trades in recent years. Of course, there is 
another view, which points to the doing away with ruinous com- 
petition among the firms themselves, and effecting economies in 
Management as well as increasing the influence of the trade in the 
markets of the world. 

One or two fair orders are reported in the engineering trade, 
among them being one for half a dozen locomotives, placed with a 
Kilmarnock firm, to be used by the Glasgow Corporation in con- 
nection with their gasworks. 

The new shipping launched from Clyde shipyards amounted to 
33,629 tons, compared with 33,419 in the same month of 1902. 
The output of the first quarter of the year from the Clyde yards 
has been comparatively small, amounting to 87,461 tons, against 
97,265 in the same period of 1902, and 106,450 in the first quarter 
of 1901. The new contracts reported during the month are 
estimated to produce close on 40,000 tons of shipping. 

Business in the coal trade has been well maintained in the past 
week, The shipping branch has shown some improvement, and 
home orders have come to hand freely, so that upon the whole the 
position is a little more cheerful, 





WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 


THE vitality in the Welsh iron and steel trades was indicated at 
the ironmasters’ meeting held in Abergavenny a few days ago by 
the decision to advance workmen's wages 34 per cent. on and from 
April 1st. 

A record output of pig took place last week at Dowlais-Cardiff, 
where the new furnace with American improvements carried out by 
Mr. Roberts from Philadelphia gave a yield of 2000 tons. 

Steel blooms continue to arrive at Newport from Antwerp, and 
this week a large quantity of pig iron from Middlesbrough. Ebbw 
Vale has again taken the lead in ore imports from Spain, and the 
well-sustained demand from the leading works in Wales has led to 
improved quotations. 

me time this week the decision of the arbitrators in the 
harbour guestion is expected ; this is awaited with some degree of 
anxiety. The tin-plate trade of the locality is sluggish, but the 
demand for anthracite coals is steadily advancing, and a good deal 
of activity is being shown in several quarters. 

In the Cardiff district the practical settlement of the long 
discussion with regard to the substituted arrangement between 
employers and men has been the chief subject of interest. The 
arrangement for three years is now settled, but it has not been 
done without a protest from the originator of the sliding scale. 

Mid-week the coal trade was reported on Change as quiet, and 
as tonnage still continued scarce, top —_— of quotations were not 
maintained, though 13s. 3d. to 13s. 6d. were the figures stil! cited. 

The Tredegar Iron and Coal Company, last week at their general 
meeting held in London, passed resolutions authorising the directors 
to invest a sum not exceeding £200,000 for the purpose of acquiring 
aud working a valuable colliery property. This is a tract of some 
1700 acres in the Sirhowy Valley. The estimate is that it contains 
76 million tons, equal to an output of 750,000 tons a year for 100 
years. 

’ Russia is in the market for 50,000 tons best steam, and American 
orders for anthracite are still held. Cardiff sent off a good cargo 
to Boston this week. 

Mr. David Dale, chairman of Consett Steel Works Company, 
has been chosen by the Colliers’ Association Joint Committee as 
‘*the independent person to whom the questions of the equivalent 
of the selling price to the 30 per cent. minimum, and of the house 
coal prices to workmen” are to be submitted, in the event of dis- 
agreement. 

Sir F. Hopwood has been chosen as the independent chairman of 
the Conciliation Board. 

On ’Change, Swansea, this week, a little variation of a few pence 
in pig iron was admitted, but steel tin-plate bars were reported 
firm. 

Most of the tin-plate works are going well, though a defective 
engine shaft led to stoppage at four mills of the Morriston Works. 
Cardonnel too has been idle, all the others busy. (enera! 
industries are brisk, Mannesmann are doing well, and copper and 
spelter busy. I note amongst tonnage coming in a quantity for 
Russia, China, and Japan. 

In the Swansea district the utmost confidence is felt in the 
speedy improvement of trade with South Africa. A leading 
member on ’Change stated this week that this improvement is soon 
to be witnessed. ‘‘One of the pioneers will be a steamer, laden 
with a large and general cargo, not filled up with coal as heretofore 
the custom.” Statements are current in Welsh districts of a steady 
emigration going out to Canada as well as South Africa, and trade 
is expected to follow, as was shown forcibly first in connection 
with the ironworkers who left the anthracite district of Wales for 
Philadelphia, and then of tin-plate workers who left the Swansea 
Valley for the States. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

ConDITIONS have somewhat improved in a few branches 
of the iron industry over here. In Silesia pig iron was 
moderately brisk, and activity in the malleable iron trade has 
been increasing ; but, unfortunately, prices are still very far from 
satisfactory. In the finished iron department employment 
generally has been fairly good. Girders are well inquired for at 
M. 105 p.t.; the girder convention is reported to have sold its 
total make for the second quarter. According to the Breslau 
General Anzeiger, the German cast tube convention will shortly 
raise their prices from M. 115 to M. 120 and M. 125 p.t. Ata 
recent terdering for sleepers a contract for 12,000 t. realised 
M. 2-50 p.t. more than was formerly paid. Heavy plates, too, 
move off briskly, though there is, of course, much room for 
improvement. The large orders for boilers which used to come in 
at this time of the year have not yet been placed. Plates for ship- 
building and engineering purposes are in good request. With 
regard to the number of orders given out, export in plates is 
satisfactory, but prices leave only very little profit. Common 
sorts of heavy plates cost M. 125 to M. 128 p.t., free Kinigshiitte. 
The tone of the sheet trade bas improved lately, foreign consumers 
having come forward pretty freely with their orders, and on home 
account there was also a better inquiry experienced. 

Thanks to a regular and fairly strong demand from America, 
Rhenish- Westphalian ironmasters have been able to increase their 
output in pig iron and in malleable iron. Several blast furnaces 
that had been put out two years ago have again been blown in, 
and the rolling mills are fully occupied. As the requirements in 
billets not yet covered amounted on 15th to 20,000 t. for March, and 
80 to 120,000 t. for the second quarter, the works of the billet con- 
vention have been requested to stop their foreign sales. Bars and 
hoops are reported to be in increasing request; the latter have, 
according to the Kilner Volk:zeitung, met with an advance of 
M. 2-50 p.t., the present quotation being M. 125, against M. 120 p.t. 
that was quoted formerly. In girders, too, the business done at 
present is much more lively than at this time last year. In the 
plate and sheet trade activity has increased, while quotations 
remain unsatisfactory. At the foundries, pipe mills, and construc- 
tion shops employment is better than before. 

The firm of Krupp, Essen, is reported to intend removing the 
Bessemer works, the rail works, and the Martin works to Rhein- 
hausen, owing to want of space. The sum of twenty million 
marks has been granted for the undertaking. 

The production of pig iron in Germany, including Luxemburg, is 
statistically stated to have been for February of present year 
734,259 t., of which 131,121 t. were foundry pig, 25,139 t. 
Bessemer, 444,780 t. basic, 60,039 t. spiegeleisen, and 73,180 t. 
forge pig. Output in January, 1903, amounted to 782,484 t.; in 
February lust year 597,334 t. were produced. From January Ist 
to February 28th of present year 1,516,743 t. were produced, 
against 1,254,022 t. for the same period the year before. 

Of the German coal trade little of interest can be reported ; 
engine fuel is in regular demand, whereas house coal shows 
but little life. Export in pit coal during the first two months of 

resent year shows an improvement, also to those countries where 
ast year a falling off in export could be perceived. Thus, in 
January and February of present year 200,297 t. more have been 
exported to Austria-Hungary than in the same period last year ; 
to France 120,411 t. more were exported; to Russia 23,998 t.; 
and to Switzerland 20,147 t. To the Low Countries 231,334 t., and 
to Belgium 51,647 t. more were exported in the first two months 
of present year than during the same period in 1902, Export in 
coke for February of present year was 178,882 t., against 146,830 t. 
for the same month last year. The total production of pit coal in 
Germany was for February of present year 8,947,692 t., against 
8,182,290 t. in 1902, and during the first two months of present 
year it was 18,811,156 t., against 16,902,727 t. in 1902. 

No change whatever can be stated to have taken place on the 
Austro-Hungarian iron market, most departments remaining 


——— 
almost idle. Competition in the open market had already ; 
few special cases, led to reductions of about 80 per cent ys — 
former list prices, and it was only quite recently that makers pe 
realise something like the previous quotations, The bridge buildin’ 
department will shortly obtain orders of considerable wei ht ; 
Railway Administration, Innsbruck, being about to olee ee 
tracts for eight bridges, and the requirements for the buildi rp 
the Tull Bridge have already been placed with four different rd ed 
—the Archducal works at Teschen, the Wittkowitz works, the rian 
of Grindl, Vienna, and the Joint Stock Company of Wagner. = 
is reported from Belgrade that at the tenderings for the supp} : 
450 wagons of different types for the Servian State Railware an 
convention of the Austro-Hungarian wagon factories offeri : 
lowest at 1,792,272 f., got the order. The Belgian wagon facta : 
offered at 2,467,950 f., and the Weimar wagon factory " 
1,813,650 f. 7e 

Coal is very languid in Austria-Hungary, but coke 
tolerably good request. 

There is a rather more cheerful feeling in the French iron trad 
generally, though in the Centre makers still complain of a Jack of 
orders, and prices leave very much to be desired, but in the other 
departments the market for iron and steel is much more liye] 
than before, y 

Also in coal the business done upon the week was very actiye 
In the Department Nord and Pas de Calais the pits can hardly 
cover the demand, and have been taking measures for raising th. 
output. 

The various departments of the Belgian iron market are pretty 
actively employed, and the genera] tendency is tolerably stiff 
although prices, here and there, have been fluctuating; The 
business in steel rails was specially brisk. America has been 
coming forward with ee large orders this week and the last, 

For coal the demand is quiet in Belgium. At the tenderings for 
the Belgian State Railways the same prices have been quoted for 
440,500 t. that were asked in September last year, only for dry 
sorts 75 per cent. more have been quoted, ‘ 


has been in 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Mr. ARTHUR R, Brown informs us that he has found it neces. 
sary to remove to larger offices, at Billiter-square-buildiogs, 
Billiter-street, E.C, ‘ 

WE are informed that the business carried on hitherto under 
the title of Richard Schram and Co. will henceforth be carried on 
under the desigaation of Schram, Harker and Co, 

James H. TozeER AND SON have removed to York Mansion, 
Westminster, adjoining St. James’s Park Station. Their tele. 
graphic address will remain as before, but their telephone number 
will be changed to 732 Westminster. 

WE are informed that Mr. Henry Brian, who was for twenty 
years with Messrs. Percival Sanford and Son, has commenced 
business as a tin-plate merchant, under the style of Henry Brian 
and Co., 150, Fenchurch-street, E C. 

Davip Brown AND Sons, Huddersfield, have removed the whole 
of their gear-cutting department to new premises, erected and 
specially equipped throughout for this class of work, namely, the 
Park Gear Works, Lockwood, Huddersfield. 

WE are informed that the partnership hitherto existing between 
Mr. N. D. Fracis and Messrs. C. G, Times and D. E. Dharwar, 
under the style of Fracis, Times, and Co., has been dissolved as 
from December 31st last. The two last named will carry cn the 
business under the name of Times, Dharwar and Co. 

Mr. BERTRAM BLOUNT announces that, owing to the death of 
his late partner, Mr. W. Harry Stanger, the firm of Stanger and 
Blount is dissolved. The business of the late firm is being 
temporarily conducted at 2, Broadway, Westminster, but at an 
early date Mr. Blount will remove to other premises in West- 
minster, 

THE Director of Navy Contracts has accepted the tender of the 
Universal Tube Company, Limited, Chesterfield, for the supply 
and delivery at H.M. Dockyards of all such quantities of steam 

ipes from 13in. to 9in. bore as may be ordered between April lst, 
903, and March 3lst, 1904. The contract is divided between 
this company and one other firm, 

Messrs. C, A. PARSONS AND Co., Heaton Works, Newcastle-on- 
Tyne, have just secured the order from the Battersea Borough 
Council for one 350-kilowatt turbo-dynamo, 460 to 550 volts, com- 
= with jet condenser and pipework, also an order from the 

Jest Bromwich Corporation for two 250-kilowatt turbo-dynamos, 
480 to 550 volts, together with condenser and travelling crane. 

THREE Brothers Electric Cableway and Crane Company's electric 
aérial ropeways are to be installed on the Keyham-Devonport Dock 
extension works. Each is to have a 60 horse-power crane and 
conveyor capable of lifting a 3-ton load at 120ft., and travelling at 
8COft. per minute, the motive power being obtained from the 
Devonport Corporation’s works. It is anticipated that with these 
four ropeways not less than 2000 cubic yards of excavation will be 
disposed of per day. 

THE Wolseley Tool and Motor Car Company has an order from 
the North-Eastern Railway Company to supply two Wolseley 
horizontal four-cylinder petrol engines, developing about 95 brake 
horse-power, for use in the petrol electric automotor railway 
carriages which are to be run between the two Hartlepools. 
These are to replace the existing vertical engines. It is con- 
tended that the horizontal engine will prove far more suitable 
for the purpose than the vertical type, and the performance of 
these two engines will no doubt be watched with very great 
interest by all large manufacturers of petrol motors. 

A REFUSE destructor for the Municipality of Frederiksberg, 
Copenhagen, is being built by Messrs. Hughes and Stirling, of 
London, to the designs of Mr, A. J. Liversedge, A.M.I.C.E., and 
is of large size. It will be capable of burning up to 180 tons of 
refuse per day. A large battery of Babcock and Wilcox water- 
tube boilers is being also erected to utilise the heat of the gases 
resulting from the combustion of the refuse. The steam generated 
in these boilers by the destructor gases will be used to heat and 
light a large new hospital which the Municipality of Frederiks- 
berg have recently erected ona site adjoining that of the refuse 
destructor. 

THERE has just been completed by Messrs. Mather and Platt, 
Limited, of Salford Ironworks, what is, claimed to be the largest 
single-cylinder gas engine made in this country. This machine is 
double-acting, and works on the two-cycle system, and it is said 
to be easily capable of developing 700 brake horse-power con- 
tinuously. This “y engine is coupled direct to a 500-kilowatt 
continuous-current dynamo wound for 2275 ampéres at 220 volts, 
and likewise built by Messrs, Mather and Platt, Limited. The 
machine has twelve poles, and the total weight of the armature 1s 
about 15 tons. This plant is destined for a large electrolytic 
works where absolutely constant running is of the utmost import- 
ance, The engine will be supplied with Mond gas. The same 
firm is, we understand, making a 1 brake horse-power gas 
engine to drive a 700-kilowatt generator coupled direct on the 
crank shaft, 








Sr.. Peterspure has felt for some time the absence 
of one large general railway station. A special commission is now 
sitting at the Ministry of Ways of Communications to study the 
question of establishing suitable connection for passenger and 
goods traffic between the three main stations—the Baltic, Nicolas, 





and Warsaw, 
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222. Tursina Daiys for Rock Borino, C. Simmons, 
“C: diff. 

mas Fae Service Operation Taste, H. P. F. 
Donegan, Cork. 

6224, Testine the STRENGTH of Bomter Tusgs, H. L. 

“Pp. Boot, Tunbridge Wells. : 

225. Baacket, J. Y.,d.F., and J. G, Fulton, Newport, 
Mon. 

6226. SreaM_ENoINE AIR Pomes, W. Maude and 8. 

Sutcliffe, Halifax. ; 

6227. Sures’ Srancuions, D, Williams and H. Cooper, 
Stockton-on-Tees. é 

6228, Cammmegy CowLs, F. W. Barker and C. E. Brown, 
Hull. 

5099, CURBURETTING ApPLIANCES, A. Brookes and T. 

itler, Manchester. ; 

6230, SPINNING MACHINERY, C. 8. McConnan, New 

Brighton, Cheshire. 

6231. Lear Hoxpgr for Music, L. H. Larmuth, jun., 
Manchester. 

Tires, E. H. Seddon, Manchester. 

6233, Brakes, J. Steel, Manchester. 

6234. DWELLING-HOUSE SMOKE Consumer, J. and J. 
Burke, Bury. : 

6235. Ser-acTiIne Serine Stoorer, T. O'Brien, New- 

t, Mon. 

Digs for Maxine Bricks, J. Smith, Blyth, 
Northumberland. 

6237. Supptyinc Gas to Exsoines, A. Wilkinson, 
Barrow-in-Furness, 

6238. BinuraRD Tasces, J. Galloway and J. V. Sykes, 














Glasgow. 

6239, CurTatN Po.e Ruiyas, A. Sanderson, Glasgow. 

6240. Steps, R. C. Hay, Glasgow. 

6241. MANUFACTURE Of INDIA-RUBBER Rin@a, A. Prox, 
Manchester. 

6242. PHoroorapnic Suvutrers, The Thornton-Pickard 
Manufacturing Company, Limited, and G. A. 
Pickard, Manchester. 

6243. SautTies, W. Greenwood, Manchester. 

6244. Front and Cotiar Compingp, T. Jenkins and 
D. Moncur, Manchester. 

6245. Paxventine Expvosions, J. P. Fox, Plauen i. v., 
Saxony, Germany. 

6246. Removine Greasz from Woot, J. Mitchell, 
Manchester. 

6247. TegaTinG CONCRETE after Mixturg, J. H. Magens, 
Liverpool. 

6248 Mac ning for Maxine “Cup” Boxes, C, Maher 
and E. G. Moore, Liverpool. 

6249. Evectrica, Switcugss, G. Sperryn and W. H. 
Wood, Birmingham. 

6250. Mecuanism of PLantnc Macurngs, R. W. and L. 

H. Bateman, Birmingham. 

5]. Locks and Latcugs, I. Jones and B. Burgess, 

verhampton. 

Carpino Macuings, W. and A. Hamer and J. B 

ye, Huddersfield. 

6253. Apparatus to Prevent the Roppine of LetTer 

sjoxes, W. H. Bayley, Walsall. 

6234. Fixune of Rartway Cuatrsto SLeEpers, H. Fildes, 
Hyde. 

Typewriters, J. T. Underwocd, Glasgow. 

ConTrivaNnces for Rer_ectino Views, 8. G. Pluck 

nett, Glasgow. 

6257. Liowtine the Marrygrs’ Compass by Orr Lamps, 
F. W. Clark and Kelvin and J. White, Limited, 
Glasgow. 

6258. Gas Cookers, R. Robertson and Watson, Gow and 
Co., Limited, Glasgow. 

6259. Heeis for Boots and Saogs, J. K. Atkinson, Bir- 
mingham. 

6260. Brakes of Rattway Veuicwss, H. 8, Frampton, 
London. 

6251. Gas Generators, W. L. Wise.—(H. W. Webb, 
United States ) 

62 . er Prev ant Ristncof Burxps, S. 8. Wilmott, 
Ilford. 

62638. Non-retuRN VaLves, L. Chapman and W. H. 
Knowles, London. 

baa — L. Chapman and W. H. Knowles, 

sondon. 

6265. MemortaL Wreata Cases, J. 8. Robinson, 
London, 

as Sonne for ORNAMENTING the Harr, H. W. King, 

vondon,. 

6267. Braxgs, W. G. Trigwell, London. 

6268. Macuing for Cuttinac Stones, P. Lanigan, 
London. 

6269. Workmen's Sprecracies, M. 
London. 

6270. Wrenxcues, D. H. Irland, London. 

6271. Macuine Bettino, G. E. Preston, London. 

6272. Spemp Gear for Motor Cycigs, W. Chipperfield, 
Birmingham. 

6273. Om Fitters for Lamps, J. A. Macmeikan, 
London. 

6274. Curtamns for Wrxnows, J. A. Macmeikan, 
London. 

6275. Gotr Ciuss, E. Burr, London. 

6276. CooLING or REFRIGERATING APPARATUS, B. Addy, 
London, 

6277. Rim Brakes, W. Bown and W. Bown 1902, Limited, 
Birmingham. 

6278. JEwSLLERY Stock Paps, E. Warrillow and H. J. 
Whitehouse, Birmingham. 

6279. Laprgs’ Ripixa SADDLES, A. Moss and T. Stone, 
London. ; 

6280. Wispow Burnp Frrtinas, E. C. Harris, London. 

6231. Device for Markinec Dotrep Livgs, J. Osmond, 
London. 

6282, Automatic Ligut Extinauisuers, C. D. Abel 
—(La Compagnie Anonyme Continentale pour la 
Fabrication des Compteurs Gaz et de autres Appareils, 
France.) 

6283. Repuctna Iron Org to IRon Sponag, G. Grindal, 

ndon, 

6284. Grinpinc Apparatus, C. Schoeller, London. 

6285. Tzstine Lamp G Lopes, E. A. Carolan.—(Th: 
General Electric Company, United States ) 

6286. ComprnaTion ENaings, A. Crawford, London. 

6287, ExpLosion Enoings, A. Stippe, London. 

6288. Winpines for ELECTRICAL TRANSFORMERS, J. 8. 
Peck, London, 

6289, Lamps for Microscopss, E. R. Clarke, London. 

6290. Conpgnsinc Srgam Enaings, D. R.  Ivett, 
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Klauhammer, 


mdon. 

6291. Rotary Encrngs and Pumps, J. Wiechmann, 
London, 

6292, AncHors, W. A. Duncanson, London. 

6298, Ratt Joints, A. Hauptmann, London. 

6204. TreatiInc CarcasEs of ANIMALS, ©. Beale, 
London, 

6295. Prgumatic Toots, A. J. Boult.—(C. W. Peck, 
United States.) 

6296. Motor-pRIvEN Tooxs, A. J. Boult.—(C. H. Peck, 

_ United States.) 

6297. Morors for Horsts, A. J. Boult.—(C. H. Peck, 

__ United States.) 

6298. Gun Carriaces, G. Ehrhardt, London. 

6299, Scorine Devicss, G. Strebelow, London. 

6300. Typz Justiryinc Macuings, A, J, Boult.—(B. F. 

of Bellows, United States.) 

6301, Means of TRANSPORTING Liquins, G. O. Rennerfelt, 


mdon, 
6302, Vaves for VgssELs ConTAINING Gasks, L, J. Bizet, 
London. 
6303. Winvows, T. Roberts, Liverpool. 
ag a Pintons, E. R. Metz and C. H. J. Kuntzsch, 








6805. Burner, R. M. Scott, London, 

6306. InreRNAL CompusTion Enorygs, A. G. Melhuish, 
London. 

6807. Lapigs’ Unpervests, F. E. G. Jones, London. 

6308. Steam Rouugrs, T. L. Aveling, London. 

= D£LIVERING GRANULAR MATERIALS, A. A. Kelly, 
sondon, 

6310. Erxcrric Ianition Devices, F. Keith-Jones, 
London. 

6311, WaTer Gas GENERATING Apparatus, A. G. 
Glasgow, London. 

6312. Innacers, J. H. and A. B. Driger, London. 

6313. Maxine Screw Tureaps, L. J. Bizet, London. 

6314. Tgacainc Music and Sryoina, A. Gusinde, 
London. 

6315. Srgam Gexurators, C. P. Altmann, London, 

6316, ELgctric ALTERNATING CURRENT GENERATOR, A. 
Herz, London. 
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~~. aa Wires for Ecxectric Circuits, G. Davis, 

ondaon., 

> Sirencer for Expiostve Enoine, A. H. Ryles, 

3urslem, 

6319. Brackets for Wrispow Buiixps, G. Moore, jun., 
Birmingham. 

6320. Movine Rats, J. A. Hampton and J. Roberts, 
Birmingham. 

6321. Or, Lampa, C. F. T. Krauth, Birmingham. 

6322. Devices for CLEANING FLOoRs, W. C. Morison, 
Wolverhampton. 

6323. Buttons for Garments, G. A. Kotthaus, Bir- 
mingham. 

6324. Asu-pans, H. Bentley, Bradford. 

6325. Rorarny Creangrs for Boors, H. L. Graves, 
Leicester. 

6326. Motor-priven CyciEs, A. Watson, jun., Sutton 
Coldfield. 

6347. Hypravutic Enxcing and Motor, T. Nimmo, 
Glasgow. 

6328. Revo.tvinc Capinet for Wasustanps, R. J. 

{unter, Glasgow. 

6329. Curie Baskets, T. Burton, Hull. 

3830. SHorTHAND and Typkwritixc, J. Coates, 
Glasgow. 

6331. Trottey Guipe for ELxcrric Trams, R. Lees, 
Manchester. 

6332. Re-curryine Gotr BA ts, C. A. F. Gregson and 
J. Hughes, Birmingham. 

6833. Cuimsnzy Pot, P. E. Garduer, Manchester. 

6334. Recoverine GoLtp from So.ivrions, F. H. Briggs, 
Torquay. 

6835. CLosinc WatsrR-TIGHT Doors, W. Allan, jun., 
and T. H. Patterson, Sunderland. 

63386. Means for DispLayinc Bepsteaps, W. H. Beal, 
Halifax. 

6337. EcecrricaL ConTRoLteRs, H. von Kramer, 
Bath. 

6338, ELectro.yrss, H. C. Harrison and A, Stevenson, 

London. 

ig TEACHING CHILDREN to WALK, J. M. W. Thomson, 
Glasgow. 

6840. Griprpgr for Printinc Macurixes, L. Parker, 
Nottingham. 

6341. Taps, W. J. Poole, Glasgow. 

6342. Sarety Gcagp for Exvecrraic Cars, R. Ward 
Manchester. 

6343. Hines, R. Sterne, Manchester. 

6344. Fire Atarm, C. Shore and C. Heap, Man- 
chester. 

i345. Frre-xescapr, G. Jones, Walsall. 

6346. Topacco Pier, J. Fotheringham and T. J. Burli- 
son, Barrow-in-Furness. 

6347. Rovesinc HorsesHogs, T. 8. Rushworth and J. 




















6348. Pagpayment Gas Meters, W. Cowan, London. 

6349. TransMiITrinc Power, A. C. Arter, Barham, 
East Kent. 

. DispLayinc Opsects in Suow-casgs, H. J. Sey- 

mour, Dublin, 

51 ‘DLE-BARS for Cycies, J. and J. Rattray, 











352. Preumatic Stampgers, J. J. R. Smythe, Liver- 
0. 





6353. Lupricators, H. Ludendorff, Berlin. 

6354. Waip Ho.pers, C. Haupt and H. Meise, 
Berlin 

6355. Frost Cocs for HorsgsHoxs, E. A. Smith, 
London. 

6356. Makino Licut-Proor Paotocrapns, W. Reichel, 
London. 

6357. Erectric CaBLe Conpuctors, W. E. Hitch, 
Birmingham. 

6358. Dancine Dott, F. W. Stead, Bradford. 

6359. Curr Luyxs, E. G. and T. R. Bagnall, Birming- 
ham. 

6360. Makino Suuttie Paes of Looms, J. W. Murdock, 
Burnley. 

6361. MorTIsinc and Texnonrnc Macuing, W. Miiller, 
Berlin. 

6362. ArrorpING SHELTER to Sugep, 8S. W. Digby, 
London. 

6363. Joints for Pipgs, J. F. C. Farquhar, London. 

6364. Couptinas for Rattway Carriacgs, J. J. Bull, 
Mitcham. 

6365. Sucencers for ExpLosivge Enotes, H. du Cros. 
HThe Société Anonyme des Anciens Etablissements 
Pandard et Levassor, France.) 

6366. E.ectric Lamps, A. Kusebauch, London. 

6367. Brake Apparatus for Vguicies, F. C. Newell, 
London. 

6368. Brake Apparatus for Venicies, F. C. Newell, 
London. 

6369. Musicat Drum, J. A. Baker, London. 

6370. Firtinc Boots and Suors, W. M. Halback, 
London. 

6371. Basy’s Feepine Bortie, B. Levi, Hanover, Ger- 
many. 

6372. Apparatus for CoNCENTRATING Lquips, P. 
Kestner, London. 

6373. INCANDESCENT Oi Burner, D. J. Serbane:co, 
London. 

6374. CARBURETTER, E. Espinasse, London. 

6375. — for PeTRoLEUM Morors, H. M. L. Crouan, 
London. 

6376. IonrTinc Miygers’ Sarery Lamps, W. Best, 
London. 

ay Makino Lips of Tga-pots, A. Martin, Stoke-on- 

rent. 

6378. Ratstne Coat from Mings, W. G. Cowlishaw, 
Stoke-on-Trent. 

6379. Lockine Device for Mrcuantism, R. 8. Osborne, 
Lincoln. 

6380. Movuturreces of SPEAKING-TUBES, J. C. Bahr, 
Kingston-on-Thames. 

6381. Game Apparatus, P. R. J. Willis.—(Z. 8. Ellis, 
United States.) 

6382, ScREW-THREADING Macuings, F. P. Burnett, 
Kingston-on-Thames, 

6388. ProTEcTING VaccINATION Wounps, M. Iversen 
and N, Omstead, Kingston-on-Thames. 

6384, Brake for Warp Bzams in Looms, H. Walker, 
London. 

6885. PHonocrapPx Carp, I. Leube, London. 

6386. Mixine and Cootina Device, J. Czapikowski, 
London. 

6387. CLeansinac Waste Gasks, &c., E. Kratochvil, 
London. 

= Traction Enotngss, A. B. Greig, Shipston-on- 

our. 

6389. Trimmers for Sewinc Macutnss, 8. H. Wheeler, 
London. 

6390. CrrcotaR Doors for Sargs, H. C.. Lowrie, 
London. 

6391. Dustpans, G. A. McIntire, London. 

6392. Pumps, M. Behrisch, London. 

6393. Pree Jornts, T. H. Gaskin, London. 

6394. NON-~- REFILLABLE Bortries, P. B. Jagger, 
London. 

6395. Comy Recerraciss, R. H. Bishop and W. Down, 
London. 

6396. Divipine Puastic Sunstances, D, Thomson, 
Glasgow, 








6397. Sgcurtnc Pneumatic Tires, E. Midgley, 
London. 

6398. AGRICULTURAL Macutnzs, J. W. Moss, London. 

6399. PoLisHine Appiiance, A. F. Barnett, London, 

6400. RaiLway VEHICLES, J. M. Hansen, London. 

6401. Gramopuonss, G. A. Thornhill, London. 

6402. ANTI-FRICTION Beartnes, A. E. Henderson, 
London. 

6403. Devices for Tgacninc Music, M. L. Quinn, 
London. 

6404. Apparatus for Loapine Hay, 8S. W. Edwards, 
London. 

6405. Execrric Arc Lamps, T. Hamilton-Adams, 
London. 

6406. Sotenoips, T. Hamilton-Adams, London. 

6407. CARBBUREITING ApPaRATDS, Sir J. I. Thornycroft, 
London. 

6408. ConTROLLING Apparatus, Sir J. I. Thornycroft, 
London. 

6409. Removixe Actp from Starcsa, J. Selwig, Bruns- 
wick, Germany. 

6410. Rartway Veuicies, J. M. Hansen, London. 

6411. Apparatus for CutTtine ExvipticaL Forms, C. 
Nube, London. 

6412. Grispine and Mixrine MIxxs, C. Suttie, London. 

6413. Srgam Poumpina Esoines, W. J. P. Moore, 
London. 

6414. Tuinstsc Tornip Roots, J. W. Annett, 
London. 

6415. ELecrric Ispicators, E. Sadler, London. 

6416. Fare Recisrers, J. F. Ohmer, London. 

6417. Fare Reoisters, J. F. Ohmer, London. 

6418. Apparatus for WasHiInG Casks, H. C. Russell, 
London. 

6419. Manoracturg of Ipoxyt Actin, J. Y. Johnson.— 
(The Badische Anilin and Soda Fabrik, Germany.) 

6420. Srgam Torsines, M. Boella, London 

6421. Rorary Encinas, F. A. Ellisand D. Honey wood, 
London. 

6422. InTERNAL ComsusTion ToRBO-MoTORS, C. Lemale, 


London. 

6423. CLEANSING Preparations, G. B. Batten, 
London. 

6424. ExursiTinc ADVERTISEMENTS, W. C. Grubl and E. 
Pickup, London. 

6425. Musica, Accompanists, D. Cavicchioli, London. 

6426. Cans, W. T. Coghlan, London. 

6427. GoLp Crowss for Tertu, W. H. Wheatley.—(J. 2. 
Comins and F. H. Cole, United States.) 

6428. DentaL AppLiances, W. M. Sharp, London. 
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6429, Compinep Hare Curgr, P. L. Baker, Leicester. 

6420. Heatinc Forcine Frames, J. B. 8S. Macllwaine, 
Foxroch, Co. Dublin. 

6431. SappLe Lixine, E. M. Aulton, Bushbury, near 
Wolverhampton. 

6452, ADJUSTABLE VeNnTILATOR, T. Hough, Chorley, 
Lancs. 

6433. Tramway Ro.iinc Srock, E. Satchwell, Birming- 
ham. 

6434. Ececrric Switcugs, G. Sperryn and W. H. Wood, 
Birmingham. 

6435. Specrroscops of Direct Vision, T. H. Blakesley, 
London. 

6456. Continvous Kriys for Baicxs, W. Chapman, 
Sheffield. 

6437. Box Fastentnas, W. Baker and C. H. Break well, 
Birmingham. 

6438. Sroppsrs, E. and S. Tweeda'e and J. Smalley, 
Castleton, Lancs. 

6439. Bata Pius, G. W. Haworth and T. H. Harrison, 
Burnley. 

6440. Hosz Couptines, C. A. Richardson, Liverpool. 

6441. Tugs, B. F. McTear and H.C. W. Gibson, Liver- 
pool. 

6442. Lirg-suaRps for VeHicLe:, R. Billington, jun, 
Manchester. 

6443. Vatve, A. R. Green, Hull. 

6444. SupporTinG INCANDESCENT ManTLEs, C. E. Cherry, 
Hull. 

6445. Stgam Generators, J. E. H. Bannister, South- 


sea 

6145. Army Equipment, W. Bright, E. A. Anstey, and 
J. H. Wilson, Birmingham. 

6447. Paintinc Macutngs, C. and E. J. Cleary, Black- 
burn. 

6448. ATracHMENT for BraceLsts, 8. Mendel, Man- 
chester. be 

6449. Sgatinc for OuTzipe Carriacgs, R. Coulter, 
Leeds. 

6450 Sparkine Pives of Motors, J. A. Ryley, Wor- 
cester. 

6451. Seats for Tops of Tramcars, G. Tillotson, Brad- 
ford. 

6452. Frxisainc Boots, W. H. Ridout and F. Dean, 
Bournemouth. 

6453. Excrve VaLve Acroatine Gear, V. H. Gregory, 


mdon. 

6454. Looms, C. H. Maxted and H. P. Robinson, Man- 
chester. 

6455. Or Enornes, W. J. Crossley and W. L. P. Webb, 
Manchester. 

6456. Penputums, G. F. Bley and H. Williamson, 
Limited, Salisbury. 

6457. Cask Titers, W. E. Thompson, Nottingham. 

6458. MANUFACTORE of SuLpHaTk, H. Spence and P. 
Spence and Sons, Limited, Manchester. 

6459. Nats, I. Renshaw, Manchester. 

6460. Drivine Batts, G. J. Ragsdale and H. C. Pledger, 
Manchester. 

6461. Exnaust VaLvg, The Wolseley Tool and Motor 
Car Company, Limited, and H. Austin, Wolverhamp- 


ton. 

6462. WELDING Jrow andStest, F. Todd, Newcastle-on- 
Tyne. 

6463. INCANDESCENT Gas MANTLES, G. Bestwick, Man- 
chester. 

6464. Cycie Tracks, T. Davies, Manchester. 

6465. InpIcaTING Botts, R. Hodges and J. H. Watson, 
London. 

6466. ConTROLLING Pump, A. W. Stewart and J. Shanks, 
Glasgow. 

6467. Hor Atm Stove, T. W. Roberts, Bramley, near 
Rotherham. 

6468. Music Stranp, C. J. Robinson, London. 

6469. DIsPLAYING ADVERTISEMENTS, B. Doctor, Hanover, 
Germany. 

6470. Gotr Batt, L. E. Amedroz, London. 

6471. Sounpine Box for Granp Pranos, M. Gaschiitz, 
London. 

6472. LiraocraPpHic Srongs, R. Ilemann, G. H. 
Veitch, and G. H. Denne, London. 

6473. FLower Hotprrs, W. Adcock, London. 

6474. RarLway CarriaGE Door Locgs, W. C. Hayne, 
London. 

6475. Spanners, R. Harrington and W. Martineau, 
London. 

6476. InpicaTInG Sprinos, C. H. Collins and W. O. 
Smith, London. 

6477. ELECTRO-THERAPEUTIC AFPaRatTvs, J. H. Phelps 
and J. C. Bowie, Cardiff. 

6478. Dygmne Frergs, C. Dreher, London. 

6479. Corrins, L. Roads, London. 

= Woop Consouipator for Masts, J. F. Francia, 

aris. 

6481. Boor Uppsrs, F. J. Dear, London. 

6482. Sanp Boxes, E. Hese and K. Braumiiller, 
London. 

6483. E.ectric ConTROLLERS, E. A. Carolan.—(The 
General Electric Company, United States.) 

6484. ALTERNATING ELECTRIC CURRENT TRANSFORMERS, 
E. A. Carolan.—(The General Electric Company, United 
States.) 

6485. Eitectric Reaction Corts, E. A. Carolan.—(T*e 
General Electric Company, United States.) 

6486. Motor ArmaTuRgs, E. A. Carolan.—(The General 
Electric Company, United States ) 

6487. ALTERNATING ELEcTRIC CURRENT MorToRs, 
E. A. Carolan.—(7The General Electric Company, United 
States.) 

6488, ALTERNATING ELEcTRIC CURRENT TRANSFORMERS, 





E. A. Carolan.—(The General Electric Company, United 
States.) 

6489. FLvuip-pressure Systeme, E. A Carolan.—(The 
General Electric Company, United States.) 

6490. Ececrric Swircn, E. A. Carolan.—(The General 
Electric Company, United States.) 

6491, ALTERNATING ELectric Current Morors, E. A. 
Carolan.— (The General Electrie Company, United 
States ) 

6492. Recuiators for Etectric CuRRENT Systeme, E. 
A. Carolan.—(The General Electric Company, United 
States.) 

6493. ELectric Merers, E. A. Carolan — (The General 
Electric Company, United States.) 

6494. ConTroLiinc the Division of LoaD BEIWEEN 
Sywcnronous Evcecrric Motor GENERATOR Sats, E. 
A. Carolan.—(7hke General Electrie Company, United 
States.) 

6495. Systems of Execrricat Distrievtion, E. A. 
Carolan.—(Tie General Electric Company, United 
States.) 

$496. ConTROLLING Rincs of Ececrric Macuings, E. 
A. Carolan.—(The General Electric Company, United 
States.) 

6197. ELecrric Raitways, E. A. Carolan.—{The General 
Electric Company, United States 

6498 Preventing AccumuLation of Static ELEcTRI- 
city upon Bertine, E. A. Carolan. —(The General 
Electric Company, United States.) 

6499. CoaTinc Faprics, E. A. Carolan.—(The General 
Electric Company, United States.) 

6500. ELectkic Macuing, E. A. Carolan.—{ The General 
Electric Company, United States.) 

6501. Forms of Winpine Exxcrric Cos, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

6502. Execrric Corm-rormins Apparatus, E. A. 
Carolan.—(The General LElectrie Company, United 
States.) 

6503. Tings, G. Steinberg, London. 

6504. Botrige Stopper, K. Thompson and J. Hickery 
Cardiff. 

6505. Firg-proor WaLits and Crimes, E. Homan, 
London. 

6506. Suppty Nozzixs fur Gas Torprgs, C. Weichelt, 
London. 

6507. Notg-Booxks, W. D. Kilroy, London. 

6508. Stgam Generator, E. R. Calthrop and E. G 
Brewer, London. 

6509. Driving Mgecuanica Lusricators, H. A. Flea 
London. 

6510. ELecTROLYTIC ELectricity Meter, C. 0. Bastian 

mdon. 

6511. Torpgpogs, M. Fischhaber, London. 

€512. Rotary Esorvgs, F. L. M. Forster, London. 

6513. ResutatTion of E.rectatc Motors, Vickers, Sons 
and Maxim, Limited, and <A. D. Williamson, 
London. 

6514. Boorse Trucks for Raitway Cars, J. M. Hansen, 
Londen. 

6515. TREATMENT of Leap Sutpurpg, P. A. Guye, 
London. 

6516. WaTERPROOFING Faprics, 0. Imray.—(M. Becke, 
Germany. 

6517. Moron Esoines, K. Fakin, London. 

6518. Biow-orr VaLves for Borers, F. 
London. 

6519. Icnitinc Encrves, S. H. Page and S. Priestley, 
London. 

6520. WATERPROOFING GARMENTS, J. H. Anders» 
and Anderson, Anderson and Anderson, Limited, 
London. 

6521. Makinc Piauents, W. J. Armbruster and J, 
Morton, London. 

35 Tires, W. ©. Worth, London 

HorseEsHogs, G. Clegg, London. 

. Coxe Conveyors, M. Graham. London. 
MANUFACTURE of Saccuanis, B. J. B. Mil’s.— 

. Berbier, France ) 

26. Hano:ne Ruppers, J. McTaggart, London. 

6527. Gas Borners for INCANDESCENT ManTixs, M. 

Schwarb and H. Green and Sons, Limited, London. 

Evectricat InsuLators, H. Lea, London. 

29. Raitway Joints and Caarks, A. Little and M. 

V. Williams, London. 

6530. Toy Watcuss, A. L. A. Pasquet, London. 

6531. Automatic Docste Courtine for RarLway 
Veuicies, M. Krause, London. 

6532. Cigarettes or Cicars, H. S. Burton, London. 

6533. Pancit Port or Pen Protector, H. 8. Burton, 
London. 

6534. Roap Motors, W. E. Carmont, London. 

6535. Sarety Devices in Lames, W. P. Thompson.— 
(C. P. A. Kjersgaard, Denmark.) 

6536. Borrne Bars for BLastinc Purposss, J. Welton, 
Liverpool. 

6537. ELectric Lamps, P. G. Moore, Liverpool. 

6538. SicuTisc Devices for Guns, K. 
London. 

6539. Kwirg CLEANER, E. Sansom, London. 

6540. ELecrric Switcues, I. H. Parsons, London. 

6541. Applying SUPERHEATED Steam, J. Bowing, 
London. 

6542. Divine Betts, L. E. Hill and W. A. Gorman, 
London. 

6543. Jomntne or Spiicisc Tusss, J. Humphreys, 
London. 

6544. Gas Meters, A. J. Boult.—(Za Compagnie pour 
la Fabrication des Compteurs et Matériel d Usines & 
Gaz, France.) 

6545. CONCENTRATION or SzraRATION of Orgs, F. R. 
Richardson and B. W. Wren, London. 

6546. RarLway Switcurne Apparatus, A. Neelemans, 
London. 

6547. CoNVERTING ORDINARY PeTRoLEUM Lamp 
Burners into INCANDESCENT Burners, R. Zimpel, 
London. 

6548. Removixe Dust by Wixp Pressurg, E. A. Casey 
and P. W. Ayckbourn, London. 

6549. Emsrocation for Horsss, G. Hollingsworth and 
Sons, London. 

6550. Winpow, A. Possekel, Berlin. 

6551. Creaxinc Davice for Guns, E. O. Thiele, 
Schoeneberg, near Berlin. 

6552. Borrne-rop Systems, A. Dettmer, Berlin. 

6553. Currinc the FeaTHeR Groove in UMBRELLA 
Srickxs, M. Levi, Schéneberg, near Berlin. 

6554. Topacco Pipr, W. Stelimacher, Berlin. 

6555. Fixcgr OnNAMENTs, E. Fe!ber, Berlin. 

6556. ELectric Stovs, K. W. Boenten, Berlin. 

6557. Boot Soxg, F. Zidlicky, Berlin. 
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6558. Cammy Pots and Ventriators, I. Evans, Lan- 
caster. 

6559. SNowpon Lamp, W. E. Swaine, Holyhead. 

6560. Priyters’ Merat Furniture, W. H. Clegg, 
Burnley. 

6561. Automatic CrEaAM Separator, C. J. Lake, 
Banstaple. 

6562. Dry Sprnninc Frames, B. M. Knox, Glasgow. 

6563. Stop Morions for Rovrnc Frames, B, M. Knox, 
Glasgow. 

6564. SzecuRING INDIA-RUBBER TrREs to WHEELS, W. L. 
Jackson, Glasgow. 

6565. Rockine Caarrs, J. Laycock, Keighley. 

6566. Fssprnc Paper to Printixe Macuives, J 
Boylan, Bradford. 

6567. Fountain Pens, A. Vale, Birmingham. 

6568. Apparatus for Divipine CLors, A. Marr, Man 
chester. 

6569. Tosacco P1pss, H. A. Dudgeon, Leicester. 

6570. Wrspow Sasugs, J. W. Ward, Manchester. 

6571. KrrcHeN Frre-piaces, R. B. Templer, Man- 
chester. 

6572. ATTENDANCE REGISTER and InpicaTor, J. Dickin- 
son, Keighley. 

6573. Tospacco Smoxine Pirgs, E. Landfried, Bir- 


Sy 








M. Faber, 






Fritsch 


mingham. é ; ; 
6574. ATTACHING Bapcss to Caps, W. W. Twigg, Bir- 
mingham. 


6575. Continvovs Propuction of Twistsp ‘“Con- 
DENSER " YARN, W. H. Hoyle and T. Barker, Man- 
chester. 
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6576. Conrinvous Propuction of Twistep ‘‘Con- 
DENsER ” Yarn, W. H. Hoyle and T. Barker, Man- 
chester, 

6577. Presses for Copyinc Lerrsrs, W. D. Sutton, 
Manchester. 

6578. Waicuinec Macurngss, J. Hughes, Birmingham 

6579. InTgRNAL ComBrsTION Motors, D. Leechman,— 
(J. W. Hall, India ) 

6580. Bracg.ets, H. PD. Jacobson, Liverpool. 

6581. Swrremes for OveRHEAD ELEcTRIC TROLLEY 
Livgs, W. Ledden, Liverpool. 

6582. LiquiIp-DIsTRIBUTING AppaRaTus, S. H. and M. 
J. Adams, York. 

6583, Pipg Coupiines or Jornts, A. Dorgans, Man- 
chester. 

6584. PHonocrapus, H. Hantz, Manchester. 

6585. SeLr-actixe Moss, A. Lees and Co., Limited, 
and R. Clegg, Manchester. 

6586. “ Down-pRavGHT PreventsR,” T. Taylor, Dukin- 
field, Cheshire. 

6587. Oi Burners, J. Sculthorpe, Liverpool. 

6588. ReGuLaTInG the Tension of the Wes in Cass- 
MAKING Macarnss, J. Murray, Glasgow. 

6589. VARIABLE SPEED- DRIVING GEARS, J. Fagan, 
Dublin. 

6590. Soap, B. M. Knox, Glasgow. 

6591. Sgir-FEEDER for Printisc Macuines, W. H. 
Clegg, Burnley. 

6592. MBINED Tza and Correg INFrusER, W. Reid, 
Aberdeen. 

6598. Sappies for Bicyctes, W. Mottershall, Man- 
chester. 

6594. Ratstnc and Lowsrinc Winpow BLINps, W. 
Mottershall, Manchester. 

= AppaRaTos for DELIVERING PaPER, C. M. Collins, 


lasgow. 
6596. RotLep Ion or Srert Grrpers, R. Main, Glas- 
gow. 
6597. Gorper for Drivine Srraps, B. and T. Holt, 
Manchester. 
6598. Hoists or Ecevarors, R. 8. Heap, Manchester. 
6599. Fitters, R. S. Brownlow, Manchester. 
6600. Corn-FREED VENDING Macuings, G. J. Thomas, 
Bristol. 
6601. Coverrnae Wire Corgs, W. A. Phillips and F. 
Hutchins, London. 
6602. on Corton, W. A. Philipsand F. Hutchins, 
ndon. 
6603. Waegts for Cycies, H. March, London. 
6604. Maxine Propucts from Waste Yeast, P. Schid- 
rowitz and F. Kaye, London. 
6605. ComBtnep TKLEPHONE RECEIVERS and TRANS- 
mitTers, J. G. Hotmstrim, London. 
6606. ee Watts, C. Meinecke and E. A. Deich 


eriin. 
607. Box for Srrine, &e., J. F. and C. L. Jarrett, 
London. 
6608. Pyeumatic Trrgs, F. and A. L, Poppe, London. 
6609. a and Paorractinc Rue, 8. Warren, 
don. 
6610. Looms tor Wgavine with Fast Regps, C. Schrans, 
Manchester. 
6611. Stanp or Support for Bicycigs, W. H. Hallett, 


ndon. 
6612. Cospgxstnc Exuaust Steam, J. Tinsley, Liver- 
poo 
6613. Tosicco Pies Movuruprecyes, A. P. Prescott, 
Liverpool. 
6614. ManuracruRe of Paper Baas, O. Hesser, Liver- 
1 


pool. 

6615. DistrrpvTInc MgemoranpaA, B. Langfelder and H. 
Falvi, Liverpool. 

6616. —— for Propuctne Tusss, G. A. Dick, 

ndon. 

6617. Apparatus for Drawinc Orr L*quips, L. Kelsey. 
—(Pelzer and Co,, Germany. 

6618. CoIN-FREED ArpaRatus, L. Kelsey.—({Pelzer and 
Co , Germany.) 

6619. Construction of Puncu or Stamp, J. R. Burnett, 


ndon. 
6620. aaa Horses in Woop, J. R. Burnett, 
0) 


ndaon. 
6621. MickomETER CALIPER SranpD, R. A. andG.S. Reeve, 
mdon. 
6622. Packtne Cass fur Borris, A. Ke!land O. Partos, 
London. 
6623. Mivgrs’ Picks, J. Beeton and J. Wardall, 


ndon. 
€624. Compustion Enorvgs, N. and D. E. Hipwell, 
sondon. 
6625. Fountain Pens, F. C. Browne, London. 
6626. AUTOMATIC MATCH-DELIVERY Stanps, J.S. Benton, 


ion, 

6627. SaaRPENING BeaTER Rout Kyives, A. W. William- 
son, London. 

6628. Casters, H. McDonnell. London. 

6629. Mamrotp Writinc, Kendrick and Jefferson, 
Limited, and F. Jefferson, London. 

6630. Devics for the Loopixe of Curtains, B. Strien, 
London. 

6631. Propuction of Currents, A. W. Sharman, 
London. 

6632. RemepiaL Nutrient Lozancrs, J. Spears and 
R. H. Wheeler, London. 

6633. SHutties, V. C. Baumann, London. 

6634. Cranks for Roratinc Macuings, Aktitbolaget, 
Sveaseparatorn, London. 

6635. Etecraic Swircags, The British Thomson- 
Houston Company, Limited, and E. B. Wedmore, 
London. 

6636. Worktyne VatLves for Arr Enorxes, J. Weller, 
London. 

6687. Hawpie Bars for Cycirs, J. Weller, London. 

6638. LuBRricaTion of Motor Car Gears, J. Weller, 
London. 

6639, Apparatus for Sawinc Woop, A. J. Haggis, 
London. 

6640. Borers, E. R. D'Rozario, London. 

6641. ManuractTuRe of Liguip Lenszs, K. Mayering, 
London. 

6642. Corrine and Countine Macurygs, C. O. Ryberg, 
London. 

6643, ExpLosion Escines, G. Wiss, London. 

6644. Stgam Enoines, R. Rackham, London 

6645. Tare VaLve Gears, Markham and Co., 
and H Barnes, London. 

6646. Gas Enoinegs, J. A. McMullen and Willans and 
Rebinson, Limited, London. 

6647. TaBLe AppLiances, H. D. Patterson and W. C. 
John, London. 


‘Limited, 
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sa aaa LivsEep Caxg, J. D. Middleton, Dun- 
stable. 
= Hopers for Dryine YARN Fax, M. Montgomery, 


fast. 

6650. Boxes fur Contarsinc Matcues, A. Woodward, 
Southampton. 

6651. ELECTRICALLY-DRIVEN Wixpow CLEANER, H. 
Partington, Rutherglen, N.B. 

6652. BaskeT-woRK Casks for Bort.ss, T. Stericker, 


or! 

6653. GgRM-pROOF WoveN Matrress Pap, D. W. Orr, 
Lindley, Huddersfield. 

6654. MusicaL Instruction Books, H. 8. 
Exeter. 

6655. CHatn Penpant for Porsgs, Ochs and Bonn, 
Hanau. Germany. 

6656. Papgx Fittnc Apparatus, W. Mcseley, Hands- 
worth, Birmingham. 

(657. Daawine InstRUMENTs, G. S. Grimston, London. 

6658. Crees for Formisa Works, A. Seeley, Man- 
chester. 

6659. Setr-o1Linc PepgstaL, H. Hargreaves and J. N. 
Kay, Bury, 

6€60. Crapig for TeLEPHONE Receiver, B. Brander, 
Birmingham. 

6661. Looms for Weavine Ve.vets, J. Stringfellow, 
Nelson, Lanos. 

6662. Hand Brake; for Veui-Les, J. Mitchell, 
Halifax. 


6668. A TaBLz Game, W. Thomas, Cardiff. 
60664 Harp Frere Snover, J. Richardson, Gateshead. 


Moass, 





6665. Burixp Roiier for Wixpows, F. H. Williamson, 
Coventry. 

6666. TurBUvEs, J. D. Macdonald, Glasgow. 

6667. Process for Passervine Eaos, H. P. Jirgensen, 
Glasgow. 

6668. ACETYLENE Gas Generators, J. Moyes, 
Glasgow. 

6669. Susstances for Maxine Bricks, J. C. Sellars, 
Birkenhead. 

6670. SparKune Prvas, W. W. Cashmoreand R. J. Alpe, 
Birmingham. 

6671. Sianattinc Apparatus, J. Higginbottom, 
Liverpool. 

6672. Heat RecgeNERATING Pant, J. Pointon, Liver- 


pool, 
6673. Coverine for Hot-warer Boriers, W. Blagg and 
T. Dodd, Winsford, Cheshire. 
6674. Sptirrinc Latss, P, Robertson and A. J. 
Dawson, Dundee. 
6675. — Crave for Motor Cars, W. R. Webb, 
ndon. 
Retort Movururisces, S. and J. Chandler, 
London. 
6677. Motors for Boats, F. A. Creed, London, 
6678. UMBRELLAS CoNTAINING MgasuRING Rops, J. W. 
Mander, London. 
6679 Potres, T. W. Woodhouse,—(C. G. Woodhouse, 
India) 
6680. Swrtcatye Apparatus for ConpuIT Tramways, 
D. M. Stewart, London. 
6681. Taugtnc-up WHEEL Axe JourNats, J. H. W. 
Bourne, London. 
6682. Bock Hoxpgrs, L. Block, London. 
6683. Vatve Gear, K. Polic and J. Médlinger, 
London. 
6684. CLUTCH Mé€cCHANISM, P, P. 
Morrow, United States ) 
6685. Arcanp Burnzrs for Gas Tastino, W. Graftor 
London. : 
6686. Device for SuspENDING Pictures, E. Bagnall, 
London. 
6687. Puttgey Biocks, H. Mork and H. Wilhelmi, 
London. 
6688. Maktne MouLpED Sweetmeats, C. T. Holloway, 
London. 
6689. IaniTERs for Buastine Fuses, A. Engl, London 
6690. Locomotive Borers, E. Kuhn, London. 
6691. SHaREs and Points for CuLtivators, W. E. Martin, 
London. 
6692. QuESTION 


M. Justice.—(4. 


and Answer Toy, L. Sterner, 

6693. Brevetiinc Epncrs of Lenses, W. A. Oubridge 
and H. L. Ettinghausen, London. 

6694. CanTRIFCGAL Exrraciinc Macuing, H. A. 
Peterson, London. 

6695. MANUFACTURING ADHESIVE CeMENT, E. Bushe, 
London. 

6596. Gas Lamps, A. J. Buult.—(/. and G. @. Doorenbos, 
United States.) 

6697. ACETYLENE GasLIGHT Bourngrs, A. Silbermann, 

mdon. 

6698. Watgerine Carts, E. A. Creed, London. 

6699. MrtaLtic Ramway Tiss, G. F. Stansbury, 
London. 

6700. Prosectitgs, N. Densler, London. 

6701. TRIANGULAR BILLIARD-b ALL Framg, J. B. Kiddey, 


mdon. 
6702. Bgam Compasses for Gavors, W. S. la Trobe, 


ndon. 
6703. Preparinc Carton Pierre, E. G. Jackson, 
ondon. 
6704. Sperp CHaNncEe Gear, P. G. Tacchi, H. Strange, 
and L. T. Brown, London. 
5705. Gor Batts, K. V. Painter, London. 
6. Gotr Batis, K. V. Painter, Lundon, 
7. Bauys, K. V. Painter, London. 
6708. InpicaTING Excrssive SPgEp, 
London. 
6709. Soor CLuaners for Foe. Economtsers, E. Green, 
London. 
6710. VenTILaTING Device, R. Maydon and G. Thumm, 
mdon. 
6711. Pix Cusnions, A. Chapraan, London. 
6712. Cicars, L. Aviss, London. 
6713. OoTpooR REVERSIBLE Seats, C. E. Henderson, 
London. 
6714. Box for Postat Pcrpozss, W. Conan, London. 
6715. Mountinc Rattway Rowirne Stock, W. P. 
Thompson.—(C. 7. M. V. de Bange, France.) 
6716. Binpine Tray Tickets TocetTuer, H. D. Black, 
London. 


G. Rouaix, 


London. 

6718. Evectric Circuit CONTROLLERS, T. von Zweig- 
bergk, London. 

6719. ELecrric Crrovit ConTROLLERs, T. von Zweig- 
bergk, London. 

6720. Apparatus for Srretcaine WIRE, R. Tiedemann, 
London. 

6721. Dummy for Usk in Dagssmaxino, J. Walker, 
London. 

6722. DestaL Enotngs, 8. E. Fish, London. 

6723. Evgctric Iesition, H. T. and H. A. Dawson, 

ondon. 

672%. Extraction of Scipaipes from Oags, G. C. 
Marks. — (The Broken Hill Proprietary Company, 
Limited, Victoria.) 

6725. Apparatus for AgRsTING Liquips, H. F. Stanley 
and The Farringdon Works and H. Pontifex and 
Sons, Limited, London. 

6726. Firtines for Ecection Potitwe Stations, T. 
Mi'ls and Flere and Mills, Limited, London. 

6727. Feep-waTgR Heater, D. Lewis and J. Evans, 
London. 

6728. Fire Brings for Furnacas, J.C. A. Marckmann, 
Londen. 

6729. Friction Ciurcen, B. J. Fry, London. 

6730. Hotpine Scarves in Piacsg, P. E. M. Humphery, 


mdon. 
6731. Dyzinc TexrtiLe Fisre, H. H. Lake —(D. Matti, 


Italy. ax 

6732. Mixtse Ate and Gas, H. H. Lake.—( ‘ Selas” 
Gesellschaft m b. H., Germany ) 

6783. Boor HegL-BorILpInGc Macuring, J. V. Collier, 
Birmirgham. 

6734. Stop Motions for Wzavine Looms, E. £Emith, 
Keighley. 

6735. Firtines for Ecectric Lamps, M. W. O'Connell, 
London. 

6736. Cover for SziTs of Tramcars, J. T. Timms, 
London. 

6737. Revotvixse Escapements for Watcues, R. B. 
North, London. 

6738. Brakes, E H Nacke, London. 

6739. HvLpers for Cuiters of SHapine Maceisegs, J. 
blancke, London. 

740. PaorocRAPHICALLy RecorpInG CHARACTERS, 
Siemens Bros. and Co, Limited —(Siemens and 
Halske Aktien-Gesellschast, Germany ) 

6741. TgLEPHONIC ExcHaANoR, Siemens Bros and Co., 
Limited.—(Siemens and Halske Aktien-Gesellachoft, 
Germany.) - 

742. TsLEGRAPHICALLY RecorpING CHARACTERS, 
Siemens Bros. and Co, Limited.—(Siemens and 
Halske Aktien-Gesellachaft, Germany.) 

6743 Sma.t-arM Sicuts, H 8.8. Watkin and J. J. 
Speed, London. 

6744. Ririzs, H. S. 8. Watkin and J. J. Speed, 
London. 

745 ImpartTinc Motion to Toys, C. D. Abel —(A. 
Du fick, Austria ) 

6746. Jomt, Siemens Bros, and Co., Limited, and W. 
E. Scourfield, London. 

6747. Soues for Boots, A. Mercz and A. Trojén, 

mdon. 

6748. Sporc Grove, A. C. E. Fremeaux, London. 

6749, Preventinc Borters Fuarine, T. L. Tschai- 
kowsky, Odessa. 

6750, Pontspig Jack, A. §. Read, Eastleigh, Hants, 


24th March, 1908. 


6751. Wzicninc Scazs, G. W. Taylor, Kingston-on- 
Thames, 


6752. Sregrmne Venicixs, P. R. J. Willis.—(0. Cluts, 
United States ) 

6753. Coan Scutties, A. C, Greene, Liverpool. 

6754. RatLt-arinpinc Macuing, J. 8. MacGregor, 
Leeds. 

6755. Rina Hest, H. H. Holland, Leicester. 

75%. CowL, F. Bellchambers, Hastings. 

6757. APPLYING LUBRICATING MATERIAL, J. Thornley, 
Manchester. 

6758. Poriryvina Casks, J. D. Nobleand H. J. Hamblin, 
Bristol. 

6759. CoNTROLLING AuTOMOBILES, H. Smith and B. F, 
Wright, Coventry. 

6760. Friction CLutcags, H. Smith and B. F. Wright, 
Coventry. 

6761. HorsgsHogs, E. B. Railton, Scarborough. 

6762. Puse -paR Drawina Frames, J. Barbour, 
Halifax. 

6763. APPLIANCE for Hotpina ARtTicLEs, M. Riddell, 
Glasgow. 

6764. Tork and Rim for Cycte Waests, §. Andrews, 
Birmingham. 

6765, NgEDLE for Sewrnc Coarse CLorsH, A, McIntosh, 
Glasgow. 

6766. Evaporating So.vutioys, J, Hargreaves, Farn- 
worth-in- Widnes. 

6767. SL¥-FEEDER for Printinc Macuines, W. H. 
Clegg, Burnley. 

6768. Painters’ Quorn and Srpe-stick, W. H. Clegg, 
Burnley. 

6769. Maanetic Separators for Orgs, J. T. Dawes, 
psvemest. 

6770. Wests for Motor Venicisas, C. Challiner, 
Manchester. 

6771. Darius, R. Sharples, Manchester, 

6772. Saraty Trap for Watsr-ciosets, G. F. Hunt, 
Bolton 

6773. Fornaces for Sream Boiters, W. Brothers, 
Manchester. 

6774. Caimngy Topsand VentiLators, D. Smith, Glas- 


gow. 

6775. Net Weavinc Macuines, W. Barbour and Sons, 
Limited, and R. Young, Glasgow, 

6776. aloes for Cerxa.s, J. Higginhottom, Liver- 

Ool, 

6777, [x-TRUMENT for DeTERMINING the Coursgof Sarp2, 
C. P. Jones, Liverpool. 

6778. Apparatus for Fish Cutture, J. B. Fielding 
Liverpool 

6779. Protective BicycLe Hanpie Bars, J. Wilson 
and J. Moss, Manchester. 

6780. Hyprav tic Va.tve, R. Bridge, Manchester. 

6781, Cycug Trrrs, A. J. Fearnley and J. B. Forster, 
Newcastle-on-Tyne. 

6782. Gas-LIGHT:NG APPARATUS, J. B. Morrall, Erding- 
ton, near Birmingham. 

6783. CortnG ConicaL Howes, H. 
chester. 
6784. VotTack Recutators, A. Le Blanc, Manchester. 
6785. Tap for Beer Barrecs, M. J. Chaplin, H. Ruts- 
chow, and W. Fehr, jun., Glasgow. 
6786. Marine ENGINE GovERNoRs, [. 
Glasgow. 

6787. Jotnt for Sewer Pipss, G. T, More. Dublin. 

6788. HancerR for Supports, A. Timmermann, 
Berlin. 

6789. AvuTomatic Ixpicator for Horsts, G. Path, 
Berlin, 

6790. R m Beaxgs, G.C. B. Cutley, T. J. O'Halloran, and 
E. Smith, London. 


Liimmerh’rt, Man- 


Corneliussen, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


708,323. Sream Insector, J. Desmond, Cincinnati, 
Ohio —Filed December 24th, 1901. 

Cloim.—(1) In a steam injector, a valve for cutting 
oft the overflow at the mouth of the combining tube, 
and the combining tube having a spill outlet set at 
such angle relatively to the valve that the latter will 
be seated by the force of the water discharged through 
such opening, as set forth. (2) The combination with 
the combining tube having a spill opening set at an 
angle, of a valve having a central ring slidable on the 
combining tube, and a flange at an oblique angle to 
such ring against one side of which the discharge 
through said spill opening is designed to strike, and 
the water-lifting tube having a seat for such valve, 
substantially as set forth. (8) The combination with 
the casing and the ccuplirgs, the fcrmer being 
composed of inferior material, and the latter having 


nipples or ta Ipieces, of the bushings fcrming seats 
for such nipples formed of yielding non-corrosive 
metal of a superior grade to that composirg the casing, 
as set forth. (4) The combination with the casin 
having socketed meray of and the couplings design: 
to be secured thereto having nipples or tailpieces, 
such casing being composed of inferior material, such 
as cast iron, of the bushings having annular portions 
fitted in the sockets of the several openings and havin 
flared portions against which the nipples are design 
to bear, such bushings being formed of yielding non- 
corrosive metal of a grade different from that composing 
the casing, as set forth. 


708,407. Steam Borter, J. A. Sch’ehr, Frazee, Minn. 
—Filed November 21st, 1901. 

Claim.—The combination with a boiler shell fermed 
in its front end with a longitudinal recess or opening, 
of a flue lecated within the boiler shell and formed 
with a registering recess or opeving, a spiral retarder 
located within said flue, and a yoxe frame comprising 





a vertically disposed yoke, to which the front ends of 
the shell and flue are secured, and by which they are 
spaced apart, and provided with a longitudinally dis- 
posed yoke, to which the walls of the said recesses or 





openings are secured, substantially as set forth, 


708,552. SusmaRing or OrnErR Gov, J. P. Holland 

Newark, N.J.—Filed September 18th, 1898, ‘ 
Claim —A gun for discharging a torpedo or other 
projectile, having means for first setting the projectile 
in motion with compressed air, having regulable 
mechanical connecting means between the projectile 
and an igniter for afterwards igniting an explosive 


charge when the projectile shall have travelled far 

enough to act forcibly on the igniter through eaid con. 

necting means, and having aspecial stationary chaiber 

for the explosive charge, independent of the projectile, 

substantially as set forth, 

708,716. Browrma Enameg, W. Kennedy Pittsburg, 
Pa.—Filed July 2nd, 1900. . 

Claim. —A blowing engine having a pist-n recipro- 
cated by external power connections, th2 hea: of 
the cylinder having inlet and outlet puppet valves, 
motive cylinders having their pistons connected with 








siid puppet valves, and a sou ce of fluid pressure cons 
nected to the valve cylinders and arranged to actuate 
the piston in both directions, said source of pressure 
being separate from the ergine cylinder, substantially 
as described. 
708,780. Sream Turing, C. A. Parsons, Newcastle 
upon-Tyne, Bngland.—Filed February 13th, 1900. 
Claim.—In parallel-flow turbines, in combination, 
a complete main turbine having its own casing and 
its own Crum and having a plurality of rings of 
blades supportei frora said casing and a plurality of 
interspaced rings of blades supported from said druin, 
an exhaust passage leading from said main turbine a 
complete reversing turbine having its own casing ani 
drum, and having a plurality of rings of blades carried 


(705 786) 


by the casiog and a plurality of interspaced rings of 
blades supported from the drum, said turbines being 
mounted on the same thaft, and the exhanst end ot 
the reversing turbine being connected with the said 
exhaust passage from the main turbine inside the 
main turbine casing, substantially as described. 

708,815. Sream Turpine, A. Kravk, Warkavs Jorois, 

Russia.— Filed November 19th, 1901. 

Claim —In steam jet turbines. the combination with 
an enclosing casing, a rotary shaft passing through 
the interior of the casing, bearing boxes located »t 
each end of the casing to receive the ends of the shaft, 
means for supporting and permitting the bearing 
boxes to have motions in directions parallel with the 
axis of the shaft, spring-actuated devices for normally 
maintaining the bearing boxes coincident with the 
axis of the casing. a steam jet turbine wheel fixed on 
the said shaft, a chamber ian the casing within which 
chamber the wheel is located. jet nozzles entering the 
turbine wheel chamber to deliver the steam jets to the 
vanes of the wheel, and a steam exhaust aperture to 
the said wheel chamber ; of a second chamber within 
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the casing through which also the turbine shaft 
ses, @ oividing wall between the chambers, devices 
or preventing intercommunication of the contents of 
the chambers by leakage around the shaft and for 
permitting the elastically-held rigid shaft to have 
automatic lateral adjustment so that it may assume 
its natural axis of rotation, a centrifugal pump disc 
fixed on the shaft within ba on ——. . — 
supply passage to the centrifugal pump > by 
fut : pumped into the second chamber and main- 
tained at pressure therein, and an exit pipe from the 
second chamber by which the pressure fluid is con- 
veyed (for either direct utilisation or for driving 





secondary machinery, substantially as set forth. 
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BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES 
No. XI.* 
tmerican Bridge Company—Wilmington Works.— 
The present works were built about 1890 by the Edge 
Moor Bridge Company, and have an annual capacity of 
about 22,500 tons of finished product. They are situated 
on the bank of the Delaware River, about two miles 
from Wilmington, in the midst of a pleasant farming 


country. A siding, or spur, runs to the Pennsylvania 


Railroad. rpiee ; ’ f 
The main shop building is of steel construction, with 


stone walls, and a concrete floor of about 90,000 square 
feet in area. The building is 435ft. long, and 212}ft. 
wide. The width is divided into three bays ; the centre 
and one side bay are each 75ft. 3in., and the other side 
bay is 62ft. wide. This arrangement is shown by the 
cross section of the building—Fig. 13. The floor area is 
obstructed only by the two rows of steel columns, A A. 
These are 61ft. 94in. apart longitudinally, and support 
longitudinal trusses, or girders, B, 10ft. deep, having 
parallel booms. These trusses are of the pin-connected 
type, with each boom composed of a pair of 10in. steel 
channel bars set back to back and connected by lacing 
bars above and below. The posts or verticals are com- 





In the spaces between the railway tracks and the 
machine tools are numerous sets of iron skids, sup- 
ported by riveted iron frames, the tops of the skid beams 
being level with the floors of the narrow-gauge trucks 
used for transferring material. Similar skid beams are 
provided in the yards. In the shipping yard is an 
electric travelling crane of 30 tons capacity, 75ft. span, 
travelling on a runway 800ft. in length. This is used 
for handling and loading finished material, and the 
length enables material which is ready for shipment to 
be stored temporarily within direct reach of the crane. 
Under this crane run the railway siding and the narrow 
gauge lines from the shops. 

The machine tools are placed in transverse rows between 
the columns, but one feature of the arrangement. which 
has been criticised is that material after working across 
the shop for the several processes must be returned to the 
end of the shop if it has to be milled or finished, and has 
then to travel the full length of the shop to reach the 
shipping yard at the other end. 

All the machine riveters are hydraulic, of the Sellers 
make. A number of these, with open side, or channel- 
shaped yokes, are used for driving the vertical rivets in 
booms, &c. For web stiffeners and similar work, a gap 
riveter with vertical horseshoe yoke is used, the width of 
gap being sufticient to take in any width of boom or cover 

plate. All the rivets used 


c are made in two Oliver 




















TE BA RE SRN B B c machines, the rods being 
7K Roe 9 \ \ heated in oil furnaces. 
a = J \\ The rivet-heating fur- 
a A = meron -75 '3:--Be----~--- 75° 3" - -- 62 4 naces are of large size, 
S . 2 469 A A fired by producer gas. In 

61'9#----+ i‘ 73°48 t4-------- 76‘ 6&- * 61° 78------4 girder work a man tests 
se worm QUE GG n= tren ero enn > all rivets with a hammer 
eatin Seton case Seton roc deer 
Wilmington Works, American Bridge Company are either cut out or 
— sometimes tightened by 
ig. 13 ° ° 
a second application of 
the riveter, although this 
posed of four angles, and the diagonals are eyebars | latter proceeding is generally considered to be objection- 
carried on pins passing through the booms. able. Portable pneumatic riveting hammers are used for 


The walls and the longitudinal girders support the 
transverse roof trusses C,C,C. Each of the triangular 
roof trusses has an expansion bearing at one end. Where 
the expansion end comes at the longitudinal girder, the 
foot of the truss is suspended by a link from a transverse 
connection plate projecting from near the bottom 
of one of the verticals of the girder. The fixed end of 
the truss is riveted to a similar plate. The height is 
19{t. from the floor to the bottom booms of the longi- 
tudinal girders and the roof trusses, and 38ft. din. to 
the top of the roof. There are about 610 tons of stee! 
work in the building. 

The transverse triangular roof trusses, of 75ft. in. and 
62ft. span, are 15ft. apart. They are braced together in 
sets of four, forming three braced panels or bays, alter- 
nating with single unbraced panels. Special systems of 
bracing are provided to take care of strains due to the 
travelling cranes, overhead tracks, &c. The inclined 
booms of the trusses are composed of pairs of angles, 
3}in. by 5in., and the purlins are7in. channel bars riveted 
to angle brackets on these inclined booms. The two lines 
of longitudinal girders rise in the valleys between the 
roofs, and are covered by steep A-shaped roofs composed 


of rafters sloping from the tops of the girders to the | 


main roofs, The rafters on the side of the fixed ends of 


the roof trusses are fixed, while those on the side of the | 
expansion ends of the trusses are made movable to allow | 
At the meeting of the | 


of the movement of the trusses. 
rafters with the trusses is a gutter, with inside collector 
leading to downspouts at the columns. These, with the 
floor drains, discharge into two lines of 8in. pipe sewers 
800ft. long 

The roof is of slate on board sheathing, and light is 
furnished mainly by some fifty skylights 15ft. square. 


The building is heated by forty steam radiators, each | 


with a coil of 80ft. of lin. pipe, connected with mains 
supplied by exhaust steam from the engines. All steam 


pipes, blast pipes, high and low pressure water pipes, | 


ms, &c., are placed above the lower booms of the roof 
russes, 

The material is transported about the shop by means 
of overhead carriers and trucks on narrow-gauge lines. 
A transverse overhead steel runway is attached to the 
lower boom of every roof truss, while a longitudinal run- 
way extends the full length of the building, being 
suspended from the roof trusses. This Jatter carries 
trolleys from which the portable hydraulic riveters are 
suspended, The longitudinal runways are so arranged 
as not to interfere with the handling of material by the 
trolleys on the transverse runways. For the handling of 
work there are also thirteen hydraulic jib cranes and six 
Portable hydraulic hoists suspended from trolleys. 

There are eight lines of narrow-gauge railway running 
longitudinally through the building and connecting with 
the yards ateach end. On these run small trucks and 
ner A standard gauge railway line also enters the 
ouilding, close against the wall of the 75ft. Sin. side span, 
and is depressed, so that the floors of the railway 
— are level with the shop floor, thus facilitating 
the work of loading the material. Over this track runs 
pd ale and Towne semi-gantry travelling crane of 46ft. 
“in. Span. One end has wheels running on a rail 
aes by a shelf or offset in the wall. 
te a tower or frame, 7ft. 9}in. long, on top, and having 
i ouble-flanged wheels, which run on a rail on the 
pape The wheels are 18in. diameter and 5in. wide, with 
pa reel-base of 14ft. 10in. The crane has two plate 
eu bry af deep, with rails inside the bottom booms to 
pi fh - hoisting trolley. The height is 10ft. 10in. 
sta e floor to these rails, or 16ft. to the top of the 
rt The crane, with its traversing hoisting trolley, 
Covers about 12,000 square feet of floor area. 
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The other end | 





riveting brackets and for light finishing work. 

Among the interesting machines are a pair of Sellers 
spacing punches, which will punch a series of holes for 
any given pitch. One of these is for angles, and the four 
rows of staggered holes in a pair of flange angles may 
be punched at once, the machine automatically giving 
the proper spacing, and a man throwing two dies alter- 
nately in and out of gear. In the same way the web and 
cover plates may be punched, and the plates and angles 
will come together true for riveting when assembled. 
One of these machines will take plates up to 62in. in 
width. For reaming, there are twenty-four hinged 
radial overhead frames, suspended from the trusses, and 
carrying vertical spindles which may be used for reaming 
or countersinking work that is run under the tool. The 
holes in a girder 130ft. long and 15ft. deep may be 
reamed without shifting the girder. On some work the 
holes are punched full size, and about half a dozen light 
universal reamers are fitted up in the same way as the 
others to simply clean out and true up such holes. 

For finishing the ends of bridge booms, posts, columns, 
&e., there are two large Sellers rotary planers or milling 
machines. One of these is mounted on a turntable, and 
has a scale on the circular bed-plate and a vernier on the 
| revolving table. This allows of the accurate finishing of 

the ends of members which meet at an angle. The other 
machine is fixed, aud there is also a small fixed rotary 
planer for light work. For cutting angles there is a 
Hilles and Jones double angle shear. There is a long 
plate edge planer, but the use of a long-bladed splitting 
shear—in which the plate is fed lengthwise of the blade— 
has enabled the use of the planer to be dispensed with 
| considerably, the shear doing much quicker work. This 
| tool will shear plates up to 40ft. in length. 
All work is done to template, except work that is to be 
| punched on the spacing machines, and for this no tem- 
| plate or laying out is required. 
These works manufacture forged steel eyebars up to 
| 10in. in width and 8in. in thickness, and also make pins 
| up to 10in. diameter for pin-connected bridge work. The 
| plant for this includes oil furnaces for heating the ends 
| of the bars, a powerful hydraulic upsetting machine for 
forming the enlarged heads, a boring machine for boring 
| out the pin holes in the heads, and a straightening 
press. The boring machine has movable heads on a 
| long bed, and the contact surfaces of the head and bed 
|are graduated so that the heads can be set for any 
desired length of bar—or distance between centres of 
| pin holes—without measurement. The bars are annealed 
in a long oil-heated furnace, the top of which opens 
laterally on hinges like the lid of a trunk. There is 
| also an experimental continuous annealing furnace, in 
| which the bars rest upon hollow rollers. After the 
| bars are heated, the rollers are revolved and carry the 
| bars into a separate air-tight cooling chamber, so that 
| they require no subsequent straightening, as is required 
| for bars that are exposed to the air before cooling. With 
this furnace when a set of bars is annealed they are run 
| to the cooling chamber, and a new set of bars then at 
| once put in the furnace. There is a 350-ton testing 
; machine for bars up to 35ft. in length and 14in. by 6in. in 
| Section. 

The ends of threaded rods are upset in the upsetting 
machine, and there is a vertical hydraulic press for 
shaping brackets and other irregular pieces, and for 
crimping the ends of web-stiffening angles for plate 
girders. Several of the large hydraulic tools were 
| designed and built at the works as being better and 
very much cheaper than similar tools in the market. 

The segmental steel rockers for bridge-expansion 
bearings are cast of rectangular section, with rounded 
ends. The ends are finished in a lathe, and the weight 
is reduced by cutting out, or grooving the sides. This is 
done in large planers, which take very heavy cuts. 











A special planing machine has been built for facing 
the bevel-roller track for the live ring of the turntables 
of swing bridges. .It consists.of a circular girder, or 
drum, 38ft. diameter, pivoted at the centre, and having 
wheels under the periphery. An extension of the pivot 
above the drum serves as the inner post of a tool arm 
running to an outer post erected outside of the drum. 
The tool arm can be adjusted vertically at any height on 
these posts, while the tool head slides on the arm, and can 
also be adjusted to any angle, so as to vary the bevel of 
the cut. The bridge turntable drum is mounted upon 
the drum of the machine, the- tool adjusted, and the 
machine then revolved by its mechanism, the tool 
remaining stationary. 

Power for the shops is furnished by a Westinghouse 
steam engine of 150 horse-power, while a similar engine 
of 75 horse-power drives the belted pumps which furnish 
power for the hydraulic too's, riveters, upsetting machine, 
punch, press, &c. There are two accumulators, giving 
pressures of 600]b. and 2400]b. per square inch in 
separate sets of pipes. 

About fifty draughtsmen and assistants are employed. 
Boys from school are engaged as tracers, and are given two 
nights’ schooling each week by one of the draughtsmen, 
who is allowed extra pay as overtime for this work. They 
are taught algebra and geometry, and competitive exami- 
nations are held periodically. This system produces 
good draughtsmen; not men who are competent to 
design, or even to work out strains, but men who can 
work out details from a strain sheet, and members of a 
given description. 

The drawing-office force is divided into two “ squads ” 
of fifteen men, each with a foreman and three checkers. 
It is generally considered better to organise a larger 








BLUE PRINTiIWG GALLERY 
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number of smaller squads among which to distribute th 
work. With-the larger squads, however, a certain 
number of the higher salaried foremen may be dispensed 
with. There is also less rivalry or friction between the 
squads, such as sometimes arises when, in consequence of 
press of work, it is desirable to have one squad take over 
part of the work of another. The ordinary draughtsmen 
are paid £12 per month. The tracers begin at 16s. 6d. 
per week, and receive an increase every six months if 
their examination results show that they merit it. They 
work eight hours a day, except Saturday, when they 
work only four hours. The works being out in the 
country, the draughtsmen are able to spend a part of the 
dinner hour and other leisure time at tennis, base ball, 
and other amusements. In this respect they are much 
more fortunate than their brethren in works in the large 
cities, with smoke, dirt, and unpleasant surroundings. 

The standard size of drawings is 24in. by 36in., and all 
dimension lines are solid red lines. The men work at 
large tables or flat desks, and drawings are filed flat in 
tiers of drawers under these tables. A catalogue is kept 
of the drawings. There is no fireproof vault, as at some 
of the other works described, but it is to be remembered 
that in most cases—especially in railway work—bdlue 
prints are available from the same source. A record of the 
progress of work through the drawing-oflice and shops is 
kept by means of a printed blank form, l7in. long and 
10in. high, ruled and headed, to show progress through 
the different shop departments—punching, riveting, Xc., 
as well as the dates of the drawing, tracing, sending to 
purchaser for ‘approval, sending to shops, &c. 

All blue printing is done by daylight, a special sensitive 
paper being used for prints that are required in haste. 
The office makes its own ordinary blue-print paper. 
There are twelve blue-printing frames, and from 200 to 
250 prints per day can be made in favourable weather. 
About eleven prints are made from every tracing, eight 
or nine of which go to the shops for use in getting out 
the templates and steel work. 

Instead of the ordinary sliding frame, which is run in 
and out of a window, a special window and printing frame 
are used, arranged as shown in Fig. 14. The window AB 
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forms the top of a species of chamber projecting from the 
side of the building. This contains a Bed sheet of glass 
C,and the movable frame D, the latter being counter- 
weighted by the arm and weight E. The frame D is 
covered by a bed of cotton wool, held in place by a square 
of ordinary carpeting, and this frame closes tightly 
against the fixed glass C. The sensitive paper and the 
tracing are simply placed in the proper position in the 
frame, which is just large enough to take sheets of the 
standard size. The frame is closed up against the glass 
for printing, and lowered for inserting and removing the 
paper and prints. 

When a change is made in a drawing, care is taken to 
have the change made on all blue prints made from the 
original tracing. This is to prevent possible future 
trouble from an uncorrected blue print being used in 
making a new part or piece. A printed blank is used, 
with space for the contract number, number of sheet, 
&c., and a description of the change to be made. At the 
left of the blank is a list of the several departments through 
which the form is passed; the head of the department 
has the change made on any blue prints he may have of 
the drawing in question, and then marks his initials 
against the name of his department to show that the 
matter has received attention in that department. The 
slips are then filed. 








CURVES REPRESENTING ADIABATIC 
EXPANSION OF STEAM. 
By F. Foster. 


Wuen steam expands adiabatically—that is, without 
receiving heat from, or giving heat to any external bodies 
~<being fully resisted as in the case of expansion against 
external pressure, the amount of water present in the 
steam will alter. 

_ In ordinary cases, as for steam not less than about 
50 per cent. dry, the wetness increases. 

Attempts have been made to represent the relationship 
between the pressure and volume of the steam--the 
volume occupied by the water may be neglected—by a 
simple equation of the form 

pe*=constant.. . 
where | Tepresents pressure 
(v represents volume. 

Rankine [Steam Engine.” Article 


282.] gave the value of the n as . for all degrees of 


(1) 


By Rankine. 


wetness at all ordinary pressures. 

Zeuner |See “ Steam Engine.” By Ewing. Article 
66.] gives various values for m depending on the initial 
dryness of the steam, but not upon the pressure. Thus 
if s denotes the dryness fraction Zeuner gives 

n = 1'085 + 0°13 » (2) 

8 in this case being the initial dryness of the steam. 

A little consideration will show that in all probability 
neither of these formule is correct. 

In the first place, it is, of course, doubtful if it is 
possible to represent the expansion by an equation of 
the form in (1). 

In practice, however, what we desire is an expression 
to represent the relationship between pressure and 
volume with sufficient accuracy, even if not strictly 
true. 

Further, all the data used in connection with these 
equations were determined experimentally, and cannot, 
therefore, be relied upon absolutely. Especially is this 
the case for the values of v (volume), which are usually 
calculated from other observed data, and which calcula- 


tion depends, among other things, upon the value of the | B 


mechanical equivalent of heat This is an experiment- 
ally-determined quantity, which seems to vary with the 
temperature, and whose value is not quite certain at any 
temperature.” 

Let us assume, however, that it is possible to represent 
—vwith sufficient accuracy—the relation between pressure 
and volume in an adiabatic expansion by an equation of 
the form given in (1). 

Thus, referring to Fig. 1, suppose that I A represents a 
portion of the saturation curve for steam, and that I B 
represents a portion of the adiabatic curve for steam 





Volume (v) 
Fig.!. 
expanding from the pressure O M, at which it is 
quite dry. 

Consider any point B in the expansion. Then C B 
represents the volume actually present as steam, whilst 
C A represents the volume which the working sub- 
CB 


stance would occupy if it were all steam. Hence ca 
represents s, the dryness fraction at B. 


* This refers to the experimental value, the mevhanical equivalent of 
heat cannot be variable 


Now the form of the adiabatic curve at any point 
depends only on the condition of the steam at that 
instant, that is, it depends only on the pressure and 
dryness. 

But the form of the equation is given by a constant 
equation p v" = constant, and hence, since the dryness 
varies from point to point, it follows that the value of x 
cannot be specified by the initial dryness alone. 

If m is not the same for all cases, it follows that 
will depend upon the pressure at which the steam is 


ry. 

The adiabatic curves for steam initially dry at the 
pressure O M, and for steam having initial pres- 
sure and dryness represented by OC and c : 
respectively, are seen from the figure to be the same 
absolutely. Hence, we cannot specify n merely by the 
initial dryness; it will depend upon the pressure at 
which it is dry. 

This is very well shown by the entropy diagram, Fig. 2. 
If C represent the condition of the steam at any instant 
during expansion, the line C F ¢ drawn parallel to the 
temperature axis—which we may call vertical for con- 


Ne 








Temperature 











Entropy 
Fig.2 


venience—is the adiabatic line for the steam, whether 
C is the initial point in the expansion or not. 

But this line is obviously the same for steam of very 
different initial dryness values, provided the initial pres- 
sure is given a suitable value. Thus—the pressure is 
fixed by the temperature —the above adiabatic line 
through C is the same for an initial state represented by 


the temperature Ob and dryness 3 and also that 
represented by the 


The value of the index n will evidently depend on 


temperature O e and dryness 


EG 
which of the “vertical” (i.c., adiabatic) lines on the 
entropy diagram the state point—C is called the state point 
of the steam represented by temperature O b and dryness 
BD happens to fall. 

This fact suggested to the writer that the entropy 
diagram might be used to determine the value of n for 
various initial conditions of pressure and dryness. 

The method of procedure was briefly as follows:— 
Referring to Fig. 2. To find the value of n for the 
adiabatic line C F c, consider any point C on this line. 
Then if V is the volume of 1 Jb. of dry saturated steam 
at the pressure represented by O b, we have that the 
volume of steam actually present is 

ow Bly 
BD 
Then if p v* = constant 
log. p + n log. v = constant . (5) 

The values of p and v are obtained as described above, 
for several points on the line C F ¢ and inserting in (5) 
values of m are obtained; the mean of these values is 
taken as the correct value of n for the line C F c. 

The actual values of p and v were read off from a 
large scale entropy chart due to Captain Sankey. [See 
“Steam Engine.” By Ripper. | 

The values of m so obtained were very fairly constant 
and quite accurate enough, when we remember that all 
the quantities involved are liable to be somewhat 
inaccurate. 

Having obtained m for several of these adiabatic lines, 
a relation between m and the dryness at any particular 
pressure can be at once drawn as a curve from which 
the value of m for any particular dryness can be 
obtained. 

This method might be applied to determine the 
adiabatic equations for superheated steam if only the 
constants necessary to draw the entropy curve were 
known with certainty. 

The following table gives the results :— 

Values of n at the given Pressures, ke. 
50. 20, 
45 ... 1-150 

.. 1-185 
7... 19120 
5... 1-105 


Dryness. 250. 200. 150, 100. 
1-0 ... 1-130 ... 1-133 ... 1-185 ... 1-140 .. 
0-9 ... 1-120... 1-122 ... 1-125 ... 1-125 .. 
0-8 ... 1-110 ... 1-110 ... 1-113 ... 1-115 .. 
0-7 ... 1-100 ... 1-100 ... 1-100 ... 1-108 .. 


Pressures are in pounds per square inch. 
The value of » for any given conditions may be found 


ey 
we 
~ -e 
eras 





as follows :—Suppose the conditions are 1001b. pressure, 


dryness 0°8, then at the junction of the vertical column 
under 100 and the dryness horizontal column 0-s we 
have 1°115 as the correct value of x. 
Since writing the above, the recent discussions oy 
Entropy caused me to look up Professor Perry's book 
on the “Steam Engine,” and there I find that he hag 
already used the entropy diagram to obtain n. He, how. 
ever, arrives at a result similar to Equation (2) in which 
n is independent of the pressure. This, as we have seen 
is impossible unless n has only one value. ; 








THE GRINDING MACHINE AND somp 
TOOLS. 
No. II.* 


I wave taken some pains in this article to show the 
advantages that may accrue to anyone who cared to take 
this thing up vigorously, and if it were not for fear of 
occupying space that perhaps might be wanted for more 
valuable matter, I should have something to say in its 
favour with regard to the moral effect this process of finigh. 
ing work has on a man who has done previous machine 
work. I must, however, content myself with remarking 
that the turner who gets a job on a cylindrical grinder 
makes a far better workman when he goes back to the 
lathe. The reason for this lies in the fact that he hag 
vy a similarity of methods produced a better class of 
work in the grinder than is possible in the lathe, and his 
standard of efficiency is raised. I am speaking now, let 
it be understood, of the decent class of workman who 
takes some interest in what he is doing, and who is en. 
couraged to think that the Ultima Thule of his exist. 
ence does not lie in the privilege of earning 36s. per week, 

With regard to abrasives, it is always a matter of 
personal regret to me to have to accept foreign manu. 
factured articles. It is a known fact that abrasive 
wheels will give varying results under varying conditions, 
and here let me say that they are not the mysterious 
things they are supposed to be. 

There is quite an erroneous idea held by some people 
that the quality of finish depends upon the texture 
of the wheel used. In other words, it is generally 
imagined that you must use a fine wheel to get a highly 
finished surface. If you examine the cutting face of a 
wheel you will find it to consist of myriads of small 
cutting points, irregularly spaced and of varying depths, 
In taking deep or heavy cuts you will find that the 
resulting finish will be in close relation to the coarseness 
of the wheel, but by letting the wheel traverse to and 
fro without putting on any feed, all the high points on 
the work are cut away. The only case where I would 
recommend the use of a fine wheel is when the number 
of pieces to be ground warrants the time—along with 
other things—taken in changing it. By using a coarse 
wheel for roughing down to within ‘001 of finished size, 
and then changing it for a fine one, an advantage would 
accrue from the fact that a fine wheel will give the 
desired finish without any humouring, and in retaining 
its sizing power the longer, you may by feeding down to 
a stop, duplicate quite a number of pieces within a very fine 
limit without putting on more feed. Makers defeat their 
principal object—which is selling—by their exasperating 
method of doing business. They would seem to imagine 
that they have a monopoly of the intuitive faculty in this 
particular article. They may take it from me that the 
man who uses their wheels is the best judge of his own 
requirements for all ordinary purposes, after some ex- 
perience of their qualities, and given that they have 
some distinctive method of grading, the services of a 
descriptive writer should not be required in placing 
orders. 

We are getting to have standards for most things, 
and why not have one for abrasives? Some unani- 
mity in this matter would be appreciated, and I will 
instance two American firms to illustrate this. The Norton 
Company have M for the medium grade, the letters pre- 
ceding indicating the softer wheels, and the letters follow- 
ing the harder ones. With feminine inconsistency, the 
Carborundum Company, when starting business, graded 
their products in the reverse way, and still do so, which 
is rather confusing, and as the number of makers in- 
creases, I expect we shall want a dictionary compiled if 
something is not done. Intending users should not be 
dismayed by the many varieties of wheels that good 
makers catalogue. It will be found that a very few will 
suffice for the purpose required, and if the ordering is done 
judiciously after the quality and suitability is known, the 
user will be surprised at the economic side of the question. 
A too liberal order office is a mistake in this respect, and, 
though trusting to the makers’ judgment may be good 
practice at first, it is likely to lead to serious losses later. 

I have made some previous remarks about the planer 
being superseded, and this must be taken in its broader 
sense to better understand what I mean. The arts of 
casting in metals, forging and stamping, have been brought 
to their present condition and are practically likely to 
remain there as long as there is no incentive to improve 
them. If this system I advocate was generally adopted, 
it would be a means of inducing research that might 
result in reducing the allowance it is at present necessary 
to leave for machining, and be another instance of that 
evolution I referred to. : 

To those who intend doing anything in this matter 1 will 
state a rule which must never be lost sight of in the 
design of any grinding machinery. Make provision for 
complete control of temperature, and success is hal 
achieved. The construction must be all that the best 
available workmanship will ensure, as almost all errors 
will be repeated or multiplied in work that comes from 
the finished machine, which in itself is a most sensitive 
error detector. As an illustration, the work from 4 
surface machine was found to be marred by a regular 
series of flats—or, rather, hollows—which appeared on 
the work ground. It was at first thought that it was 
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— 
hrough the spindle boxes being worn, and they 
were made a close running fit; but it did not alleviate 
the trouble. After some investigation it was noticed 
tbat when the table was newly oiled the flats almost dis- 

peared, and a better and thinner oil being substituted 
they disappeared altogether. I am not prepared to give 
reasons for this, but can only imagine that the table 
being almost dry, some error in the gearing caused a 
staggering motion in the table. 

I have previously referred to the ordinary grinding 
stand or bench-grinder. As some justification of the 
opinion expressed I may cite the instinctive dexterity 


caused t 











Fig. 1—EXPANDING PLUG 


displayed by the class of labour employed on the rude 
form of grinding machine that is to be found in textile 
machine manufacturers’ workshops. The best form of 
machine for this purpose would be so adapted that 
wheels of varying shapes that may be required could be 
left on suitable arbors that may be readily attached to 
such machine, thus ensuring constant truth. The im- 

rtance of this does not seem to be considered by some 
makers, but the extra cost of a few arbors would soon 
be repaid in the saving of abrasive material, and the 
appliances for keeping them in a serviceable condition, 
as well as in the future outlay for repairs. Its speeding 
should be arranged in such a manner that 5000ft. sur- 











Fig. 2—-SELF-CONTAINED EXPANDING PLUG 


face speed should be the greatest possible one, and where 
more than one speed is supplied it should be so designed 
that the diameter of wheel shall control its alteration. 
An efficient water supply is imperative, with ready 
means of control, and application at any point desired, 
and, above all—for the benefit of prospective makers 
and future buyers—it does not want to be too universal. 
Expert evidence tells us that 1 cubic inch of metal per 
minute can be removed by grinding, at a cost of some- 
thing under one penny for cutting materials, and it 
would seem to be conducive to business interests to 
learn to apply these materials in a profitable manner. 























Fig. 3-REVOLVING CENTRE 


If I have not touched much on the cylindrical machine 
it is because it has advanced so far that its ultimate 
general adoption is only a question of time. I will con- 
tent myself with giving a description of a few little tools 
that will be found an advantage on the universal 

inder; they will be found just as applicable to the 
athe, of course. 

_ Fig. 1 is a very simple device for centering or chuck- 
ing hollow spindles or tubes that have holes in them 
which it is convenient to keep within standard limits. 
A—Fig. 1—is a hard cast steel plug with good centres, 











Fig. 4—TIME-SAVING CHUCK 


turned, and ground a light taper, and one end turned 
down to hold a driving dog; B is a cast iron three-split 
bush, turned and ground to fit the job and bored to fit A; a 
light tap on the end is sufficient to secure it, and it makes 
& good sound job, besides giving the advantage of centres 
you can rely on, which is not always the case with plugs 
Griven in. The thread is for the purpose of releasing the 
plug, and can also be used for making water-tight joint 
when itis necessary to fill the job with water—the latter is 
always necessary when grinding tubes thin in section. 
Fig. 2 is for the same purpose, and has no other merit 
but that of being self-contained. It is inserted in a hole 


in the work, and tightened up with a spanner. Two flats | 
are shown milled on the shank for this purpose. Fig.3 is a 
good form of revolving centre suitable for grinding jobs 
with cored or irregular-shaped holes. It is necessary to 
true the edge of the hole to suit angle of centre; no ex- 
planation is required. The lubrication of this tool must 
be well looked to, and the recesses in plug A and bush B 
form convenient reservoirs for this purpose. 

Fig. 4 will be found a very useful tool for many 
purposes ; you have all the advantages of dead centres in 
many cases where you would have to run the universal 
head. A is a cast steel plug hardened on large cone, and 





Fig. 5-ADJUSTABLE DRIVING PEG 


has a hole bored through it with taper to receive special 
centres which may be required. B is a cast iron bush 
bored to fit plug A, and has keep plate secured on one 
end; a taper hole is bored in one end to receive any 
special chucks that may be required to grind work 
expeditiously. The driving isdone by securing a dog on the 
part X, or lugs could be cast on the parallel part of 
cone for driving by the ordinary dead centre plate. The 
chuck shown in position is used for driving a hard steel 
spherical-ended roller bearing, the pressure from the 
spring in the tailstock centre being more than sufficient 
to provide the necessary friction for driving under fairly 
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Fig. 6--DRAW BACK ARBOR PEG 

heavy cuts. The rollers in question were 3jin. by 4¥in. 
diameter, and with this contrivance eighty-four were 
reduced from ‘611 to ‘595 in one hour, using automatic 
cross feed. It will be seen by the arrangement that it is 


having a lot to do with the excellent result obtained. Fig.5 
is a chuck for driving draw-back arbor peg shown in Fig. 6. 
It is, of course, necessary to put the screw-driver slit in 
the job before it is ground when using this contrivance. 
Centre is put in position in plug A, Fig. 4, and the driving 
chuck is tapped lightly in B. It will be noticed that the 
centre is a snug running fit in the driving chuck—which is 
very importanc—to prevent springing. The split lug on 




















| | | 
| | 


b 
H 


| 
| 
| 


| 
| 







iL 


| 
| 





the driving chuck is made adjustable to take up wearing 
of centre point and depth of screw-driver slot. 

By using this arrangement parallel work may be 
ground at one handling, which will be found to be 


driving peg. This method is recommended where large 
quantities of similar articles are to be ground, and where 
the hole necessary for driving in the end of the job will 
not interfere with its efficiency. 

Figs. 7, 8, and 9, show a handy form of chuck for many 
purposes that will present themselves to the operator of 





a universal grinding machine, and would be a very useful | 





unnecessary to stop the machine to remove the job, this fact | 


a great time saver; holes must be drilled in the end | 
of the work, to coincide with the small adjustable | 


tool for the lathe, and I might say here that there should 
be a constant understanding between the two depart- 
ments. It would, I think, be a very good arrangement 
to appoint some person to fix the method of chucking 
and airange the process of turning, so that it shall not 
entail delay and unnecessary trouble in the. grinding. 
When you consider that the grinder is, or should be, the 
last man to handle any piece of work, and is the most 
likely to be worried if it should happen to be urgent, it 
is particularly exasperating to find that the turning has 
been done in a manner that is impossible in the grinder, 




















Fig. 10O—CHUCK FOR INTERNAL GRINDING 


witbout serious trouble, or the making of special 
tackle. : 

A is a cast iron body, bored and threaded to fit spindle 
nose and centre peg shown in position. Paralle] holes must 
be close fit to ensure truth. A taper slot is planed in 
front, as shown in Fig: 8and 9. Ring E Eis then shrunk on 
to prevent the springing of the sides of the body, which has 
been much weakened by planing. B is a cast iron block 





























Fig. 1—CHUCK FOR EXTERNAL GRINDING 


shaped to a good sliding fit in the body, and bored to a 
taper of about 4in. per foot. D is one of a set of spring 
collets in sizes most convenient to the user of the chuck, 
and may be of cast iron in the smaller sizes, but steel is 
advisable in the larger sizes, as they are liable to get 
broken if of cast iron. C is an excentric shaft with one 
end turned down and squared to suit chuck spanner. The 
hole to receive it is bored in the manner shown, so that 
the wall of the hole shall meet the bottom of the taper 
slot. F F are two cover plates to serve the purpose of 






































Figs. 7, 8, and 2--STUD AND EXCENTRC CHUCK 


adjusting B, and also of locking the biocks in position. 
The graduations that are shown on the cover plate, indi- 
cate the amount of excentricity that is within its capacity. 
When the zero line coincides it is true, and by slacking 
plates and moving block to suit excentricity required, you 
may set an excentric job at once, either for centering in 
| the lathe or for any grinding job that comes along, either 
internal or external. 

Figs. 10 and 11 illustrate an instance where a special 
fixture is desirable, when the quantity and quality 
required justified its cost. The nut D, Fig. 10, shown in 
position for internal grinding, must have the parts shown 
with dotted lines above surfaces perfectly true with the 
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thread. A represents a universal head spindle removed 
from the machine for illustrative purposes; B is a mild 
steel bush bored as shown, with taper hole and good fit to 
spindle nose ; itis threaded on the outside to fit snugly in 
the nut, it is then slit in the usual way, with three saw 
cuts to allow it to expand. C is a hard steel bush 
tapered on the outside to fit B, and bored as shown to fit 
spindle nose and centre peg I’, which is recessed in front 
to admit draw-backrod E. When the nut isin position, G 
is locked and expands B in the nut. ‘Fig. 11 shows the 
nut in position for external work. The arrangement is 
very similar, H being a flanged bush, ground to fit 
the hole in the nut, and with a hole bored to fit centre 
plug J, which is drawn a tight fit in the spindle to pre- 
vent pulling out when the nut is tightened up in front 
to expand the split bush. Leaving the subject for a 
moment, this is a case which shows the want of 
more efficient or greater variety of machines. It should 
not be necessary to change the machine over to do the 
external work on this and many other jobs, and it is 
quite apparent that if this job was done at the one setting 
it would both save time and tools and ensure an accurate 
result. I believe it is not the general habit to use water 
in internal grinding, and until lately I did not follow the 
practice myself. I had, in common with others, the 
erroneous idea that the wheel, on leaving the walls of the 
hole ground, would by centrifugal action make it very 
unpleasant for the operator and his surroundings. 
Through a happy suggestion offered at the reading of a 
paper on this subject, I was induced to try it. I went to 
the trouble of providing an automatic cut-off that controlled 
the water cock when the wheel was entering and leav- 
ing the hole being ground, but found it was unnecessary, 
the draught from the wheel causing the stream to describe a 
curve larger (in proportion to speed), than the wheel's 
diameter. When within the hole, the draught has the 
effect of attracting the water, and pulls it to the grinding 
point. The result of the experiment was so gratifying, 
and its many advantages so evident, that I now never 
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Figs. 12 and 13—GRINDING MEASURING RODS 


evade an opportunity of using it. In holes whose pro- 
portions will not admit of suitable connections being 
admitted, I find that letting the water in with some 
pressure is just as efficient as delivering it at the grinding 
point. By its aid you can keep the temperature normal, 
and are able to measure your work instead of guessing or 
making allowance for contraction. This latter is an 
uncertain item, and is dependent on the judgment of the 
operator. Water keeps the wheels clean and prevents that 
aggravating scoring that it is impossible to avoid when you 
are dead on size, and which is caused by grains of swarf get- 
ting fast in the wheel. It gives a better finish, and makes of 
an unhealthy job a very pleasant one. The wire gauge 
or end measuring rod was the tool principally used for 
gauging previously; but the use of water enables one to 
use ordinary gauges without danger of getting them fast 
through the rapid contractions. Thislatter generally means 
re-setting or re-chucking work. Perhaps it would not be 
out of place here to illustrate a little contrivance for grind- 
ing the measuring rods mentioned. Figs. 12and 13 show the 
arrangement sufliciently well to be understood. Ais a steel 
centre peg fitted to the live head of the grinding machine, 
and is milled away as shown ; a hole is bored to admit bush 
B, a nice running fit; B has a taper hole bored to accom- 
modate small split collet C, which has hole bored to suit size 
of drillrod required. Gis a special steel centre, fitting the 
tailstock spindle, and has small bevel wheel E fitted to 
run on the end; a groove is turned as shown in sketch, 
anda grub screw fitted to keep the bevel in position ; another 
bevel wheel D gears into this, and is shown keyed on bush 
B. The groove on bevel wheel E is for belt to rotate the pin 
onits axis, and the live head rotates the whole job. By this 
method you get—by grinding across points—the ends 
spherically correct to their relative diameter, ensuring a 
longer life to them. This contrivance may prove useful 
for other things, but I should advise any one who con- 
templates making one to substitute a friction drive for 
the mitre gear. With a set of accurate measuring 
instruments it is quite possible te make a set of standard 
gauges at a very low cost, and it should be very useful 
to those who study economy. I might just say that the 
ratio of speeds is 9 to 1, the quickest, of course, being 
the rotation on the axis of the rod. 

Fig. 14 illustrates a good method of setting diamonds. 
A is a mild steel bush bored and tapped to suit stock B. 





The diamond is placed in position with the most 
business-like point projecting, and Babbitt metal is poured 
in the bush, the stock B is then screwed home a tight fit. 
When the point wears the Babbitt may be fused to release 
the diamond, and it can be turned round to let the next 
best point project. 

Diamonds are very important items in grinding, and 
should be given out with an economic liberality. To 
illustrate their importance I will relate the following :— 

A turret lathe spindle was being ground, and some 
trouble was encountered in getting the journals perfectly 
round. All adjustments were seen to 
without an indicator registering any- 
thing nearer than +0005 from a true 
circle. The error seemed to vary, and 
it was thought to be caused from an in- 
efficient water supply, the job being— 
6jin. diameter—larger than previous 
experience had encountered. This, 
however, was remedied without any 
better results, and a chance ray of 
light falling on the periphery of the 
wheel, subsequent to truing up same, 
showed the surface left to be quite 
smooth and glossy. The diamond was 
examined, and was found to be so 
blunt that a rolling action must have 
ensued from its use, and it was creat- 
ing the very evil it was provided to 
cure, 7.¢., to turn off dulled particles and leave sharp ones, 
thus reducing the heat they generated. On turning the 
wheel up with a fairly sharp-pointed diamond, two cuts 
across the journal accomplished what some hours had 
been spent in investigating. 

Rough Brazilian diamonds will be found the best for 
the purpose, and they should be chosen of such a shape 
that they may be turned round when corners get dulled. 
Their cost may seem excessive compared with Cape or 
other stones, but they are the most economical. 
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INSTITUTION OF NAVAL ARCHITECTS. 


TuE proceedings on Thursday morning, the 2nd instant, 
began with the reading of Professor Dalby’s paper, a 
long abstract of which we published in our last impression. 
No paper was read during the whole meeting that 
attracted so much attention or evoked so much discussion. 
It is advisable to explain here that it is to Mr. Yarrow the 
Institution was indebted for the report. Mr. Yarrow com- 
missioned Professor Dalby to goto the States and write about 
what he saw, and Mr. Yarrow defrayed all the expenses. 
The main result of the undertaking is that Mr. Yarrow 
has formulated a scheme, the details of which he gave 
to the meeting. We print it on another page. We 
do not intend to reproduce verbatim all that was said in 
the course of the discussion. To do so would be merely 
to weary our readers, because speaker after speaker 
said what those who had preceded him had 
said. It was a noteworthy circumstance of the 
whole discussion, that while everyone agreed that a 
college training was requisite for men intended to tak- 
the higher positions in and on works, no one had a 
syllable to say as to what should and should not be 
taught, a matter of the utmost importance, and concerne 
ing which there is no unity of opinion among the pro- 
fessors or teachers of this country, or, indeed, so far as 
we know, of any country. Thus among the colleges in 
the United States visited by Professor Dalby very wide 
differences, indeed, exist in teaching practice. Everyone 
said that the young would-be engineer ought to have the 
six winter months in college, the six summer months in 
the works; but no one stopped to consider that the 
general result of this must be that, as at Glasgow 
University, the technical schools must be closed all 
over the country during the summer. Matters will, we 
suppose, adjust themselves, and that, we presume, is the 
opinion of the Institute of Naval Architects. 

When Professor Dalby had read his paper in abstract, 
Lord Glasgow, who was in the chair, called on Mr. Yarrow 
to open the discussion. 

Mr. Yarrow said: Professor Dalby has given us some 
very interesting facts, and I venture to think we may 
with advantage consider whether the information he 
has at so much trouble put before us, can be turned 
to profitable account for ourselves. One marked differ- 
ence between the system of apprenticeship in the States 
and that adopted by many firms here is that to get into 
workshops in America young men have only to show that 
they come up to a certain standard of knowledge, while 
in England, on the other hand, poor men’s sons, although 
clever, are in many cases shut out from getting thorough 
practical training, either from want of influence, or on 
account of the premium demanded. This narrows the 
field of selection from which to draw for our future 
leaders. The premium system in this country is very 
much the same now as it was fifty years ago. It seems 
to be a plan drawn up apparently with the object of 
keeping out of the profession men who have brains, but 
who have not money. A young man, to be brought up 
as an engineer, is supposed to serve five years in the 
workshops, and insufficient provision is made for scientific 
instruction. Athough public opinion seems to demand 
what is called “ technical education,” whatever that may 
mean, there seems to be no definite view as to how science 
and practice are to be combined to the best advan- 
tage. I think this is due principally to the want of 
appreciation of the value of this combination by firms 
who seem to take but little interest in this subject. 
Sometimes in discussing this matter with the heads of 
firms of the highest standing one is met by the state- 
ment that they do not see the object of scientific in- 
struction at all, and that they have got on very well 
without it. The self-evident answer is that when they 
were brought up there was practically little scientific 
knowledge, and that if they were to start in life at the 





present time with the same amount of training they haq 
in former years and in competition with firms in this 
country and abroad controlled by men combining 
scientific knowledge and practical experience, they would 
find themselves at a serious disadvantage. Although 
one must admit that by actual experience with practica] 
work the engineer will gain the most valuable part of his 
professional education, nevertheless in the present day 
both scientific and practical knowledge must form the 
mental equipment of every engineer who aims at a high 
position in his profession. Again, it is often pointed out 
that the great men of the world have sprung from the 
working classes, and that they had no means of getting 
any proper training; therefore it is argued that educa. 
tion is not necessary for success. ‘I'he fact is, the 
comparative poverty of such men involved a struggle 
for existence and the overcoming of difliculties 
which developed their character, and this, combined with 
genius, enabled them to fight their way to the top, 
Nevertheless, they themselves fully realised that their 
want of education was a serious handicap. Again, it is 
urged that cften young men who have passed through a 
university or technical college course do not make 
competent engineers. Of course their success at college 
only indicates that they made good students. It does 
not in the least degree prove that they have any aptitude 
for the engineering profession—that they are clever with 
their hands, that they have the power to control men, or 
that they have any inventive faculty. It does not follow 
that a scientific man will make an engineer, but in these 
days, to occupy an important post, an engineer must be 
a scientific man. It often happens that the training at 
our public schools is not such as to develop the thinking 
powers of young men, which should be the first object in 
view, and in dealing with this subject recently in the 
Nineteenth Century it is well expressed that “ the natural 
thinking power and common sense of students are 
often crowded out of existence by the absorption 
of a huge store of book-learning involved in cram- 
ming to prepare for an examination.” The educa- 
tion to be obtained in this country in our large 
public schools deserves careful attention, so that the best 
foundation may be laid for the technical colleges to build 
upon, and, above all, the training should be such as to 
develop the thinking powers of the students. The cram. 
ming process of working up for an examination is, to the 
mind, something like taking a lot of indigestible food into 
the body. Not only does one not get the benefit that is 
desired from its assimilation, but it occupies a space 
which might be otherwise filled with good, wholesome 
nourishment. Assuming a suitable public school educa- 
tion is available, together with a course in a technical 
college or university, combined with practical work in a 
workshop, I submit that that training will produce the 
best men for occupying high positions in the engineering 
profession. Leaders of industry cannot devote too much 
attention to this subject, as the future prosperity of their 
business depends upon their training up a suitable number 
of first-class men from whom to select the members of 
their staff, and I would venture to say that it is the 
neglect of this in the past that has caused so many firms 
of eminence to sink into obscurity. Now the question 
arises, How can this combination of scientitic and 
practical knowledge be best arrived at? Some 
young men, after leaving public schools, go direct into 
the workshops, where they remain, say, five years, 
during which time it is often found—I found it so in my 
case—that they forget much that was taught them at 
school, and, above all, seem to lose the power of study. 
It is sometimes said that scientific training can be con- 
tinued by evening classes ; but it must be admitted that 
if a young man starts work at six in the morning and 
leaves off at five he is not fit for much serious mental 
exertion in the evening. Again, with a view to study in 
the evening, if a lad starts work after breakfast, at nine, 
that also is bad. It tends to disturb workshop discipline, 
and certainly does not gain for him the respect of the 
men; and often he will find himself shut out from the 
most instructive and profitable work, because no foreman 
likes to see a machine or job standing idle. There is 
another alternative, that is to go to the university or 
technical college immediately after leaving school, for, 
say, a three years’ course. In that case a lad afterwards 
enters the workshop, and then often finds, when it is too 
late, that he is not suitable to follow the profession of 
engineering. As I have said before, success in college 
life only indicates that a young man is a student and not 
that he is fit to become an engineer. There is a third 
alternative, and that is the one that has been adopted in 
Scotland to a limited extent, and it is substantially in 
accord with the method that for many years has been 
carried out by the Admiralty, of working in the shops in 
the summer and in the college during the winter. This 
plan, in the opinion of many leading authorities, offers 
the best combination. The two classes of study go on 
more or less simultaneously, which is very desirable, 
having in view that the one is so dependent on the other, 
workshop practice enabling a student to appreciate better 
the value of the college course. To express it in the 
words of a friend: “It involves a proper simultaneous 
education in the properties of materials, the use and 
capacity of tools, and the development of the intellect in 
abstract matters applicable to the profession.” Again, 
those whose home is in London, and who, perhaps, would 
gain their practical knowledge in factories on the Clyde 
or the Tyne, would have the great advantage of returning 
home during one-half of each year, and thus not lose the 
influence of home life by being away for lengthened 
periods. Also it enables a young man who is not suited 
for the profession to be made aware of it as soon as 
possible. Again, from a health point of view, certainly 
it would be beneficial for anyone who is continuously 
studying during six months in the winter to have physical 
exercise during the remainder of the year, and, without 
giving offence to my athletic friends, 1 would venture to 
suggest that bodily exercise obtained in the workshops 
is equally as good as football or cricket, and possibly at 
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the same time more instructive. Again, this system gives 
the professors an opportunity of doing private work, 
which is necessary for them to keep in touch with modern 

rogress aud to always be abreast of the times. Also 
research work can be carried on during the summer 
months. By this system the professors are enabled to 
devote their undivided attention to their pupils during 
the winter. It also gives a favourable opportunity to 
students doing post-graduate work. Should this system 
be considered the best to adopt, it only rests for the 
educational bodies and the heads of firms to work in har- 
mony in order to carry it out to a successful issue. 
When discussing this point the question is often raised 
whether firms will be found to take young men for five 
or six years in alternating periods of six months, but I 
apprehend no serious difficulty on that score will be 
experienced, especially when the object in view is pointed 
out. Out of about twelve eminent firms whom I have 
consulted about such a scheme, at least eight have most 
readily fallen in with it, and among them I may mention 
Messrs. Humphrys and Tennant, of Deptford; Messrs. 
Wigham, Richardson and Co., of Newcastle; Messrs. 
Rowan, of Glasgow ; Messrs. Ferranti, of Hollinwood ; and 
Mr. Hans Renold, of Manchester. It is also gratifying 
to find that some of the leading locomotive superin- 
tendents have already started schemes to secure to their 
lads a combination of scientific and practical training. 
If this alternating plan is considered superior to any 
other, my firm conviction is, knowing what is the custom 
in the States, in Germany, and in Switzerland, that if it 
were generally adopted in this country in combination 
with good public school training we shall have a system 
which will be superior to that available in any part of 
the world. In conclusion, in order to spread our net to 
the widest extent, we must give the sons of workmen, as 
far as precticable, the same educational advantages as are 
enjoyed by those who are better off, and there should be 
some well-thought-out scheme for the advancement of 
the cleverestlads. The importance of this is self-evident 
when we consider that the inventors and creators of 
industry have mostly come from the working classes. 
For example, such men as Arkwright, a barber, the first 
cotton manufacturer; George Stephenson, a pitman ; 
Faraday, a bookbinder, and others; therefore, whatever 
plan is adopted, the fundamental principle we should 
have in view is to widen the field of selection and give 
the same educational advantages to all, irrespective of 
wealth or influence. 

Sir Nathaniel Barnaby spoke in high terms of Mr. 
Yarrow’s proposals. His plan was bound to give national 
industries an’ impetus such as they had not known for 
years. It.appeared to him that it meant letting down 
engineers from above and lifting the men up from below. 
Git men liked old ways, but they must learn to advance. 
The time-had passed for action such as that of Sir W. 
Symonds, a than of great mechanical skill, filling a post 
equivalent to that of Chief Constructor to the Navy, 
who wouid not listen to Sir Isambard Brunel’s proposal 
made sixty years ago, that screw propellers should be 
fitted to warships. He held that the hearty thanks of 
the Institution of Naval Architects should be given to 
Professor Dalby and Mr. Yarrow. 

Mr. A. Denny was glad that Professor Dalby had gone 
to America. The students of both countries would be 
greatly benefited by contact with each other. It was a 
judicious act to divide the report into two parts. It must 
be remembered that the report applied to the education 
of the captains of industry, not to that of the men. He 
spoke strongly against the theory that young men could 
get up at 5.15 a.m., work in the shops until 5 p.m., and 
then go home and study. It could not be done, and it 
would not be wise to do it if it could be done. The old 
Scotch idea was that every man must go through the 
mill. The “gentleman apprentice” must be beyond all 
the other apprentices dirty. The system was not that 
which gave the best men. He considered that all the 
good chances should not be reserved for the richer men. 
Mr. Denny’s firm had established a system by which 
selections were made from among the best apprentices in 
the yards. If they passed an examination they were pro- 
moted to the drawing-office. They were allowed one 
year off their term of apprenticeship, and unusual 
facilities were given him for education. There were 
besides bursaries connected with Dumbarton School, and 
boys obtaining these could spend the summer six months 
in the yards, and the winter six months in Glasgow 
University, the college time being counted as part of the 
term of apprenticeship. Already five or six boys thus 
dealt with’ had turned out great successes. He was 
absolutely in favour of the sandwich system. 

Mr. Hans Renold held that the whole question of the 
training of engineers had been hitherto approached from 
the wrong point of view, and dealt with in the wrong 
way. It was not, as it was made to appear to be, an 
educationist’s question at all. Well-meaning people urged 


the necessity for college training, and professors taught, |: 


ut the employers took no heed. It was a noteworthy 
fact that the manufacturers in Manchester let the Tech- 
nical School get into debt. The training of engineers was 
& social question, and must be handled broadly. The 
masters should come forward saying plainly that they 
Wanted college-trained men, and that they were going to 
ave them. The premium system was utterly bad. It 
bra an attempt to get something from the men and give 
a em nothing in return. The United States system of 
ealing with workmen was narrow-minded. All the 
vantages of training should be open to everyone, no 
pie what his station in life, and to get the best results 
cael igher workmen, foremen, &c., should have shares in 
ha : REE Re so that they would take’a personal interest 
in 0 its operation a success, / He himself, employ- 
pe hands, had turned his place into a private limited 
is Pany, on purpose to give shares to those among 
that iene who deserved them, and he would say 
pe € result had been; most satisfactory. What 
bee commonly called tephnical training was non- 
€. The masters must see that proper teaching 





was given, and no work could be carried on with 
success in the present day unless the proprietor was 
surrounded by young men of ability and first-rate train- 
ing. Engineering employers must have bigger hearts, 
and deal more liberally with those who worked for them 
and with them. 

Dr. Garnett, while highly approving of the sandwich 
scheme, said that his very long educatioral experience 
had taught him that much discrimination was necessary 
to successful training. It was very far from being a 
simple matter. There were two classes of students who 
came from the public schools, both hard-working and 
diligent. One of these could learn engineering from 
books, as far as books could teach it, without the 
least trouble; the other boys could not learn*any- 
thing from books unless they saw the things they 
read about. Even a toy workshop madejall the 
difference between success and failure with these 
lads. How could they be dealt with without the 
sandwich system? His hearers must bear with him 
while he told them that there was nothing new in the 
scheme. It had been carried out, in the first instance, 
many years ago by the late Sir Joseph Whitworth ; then 
it had Jong been practised in Bristol, engineers there co- 
operating heartily. At Newcastle the engineers had 
established, with some Government aid, a splendid 
college of science. A school of mines was established, 
the student to take three days in each week in the 
mine, and three days in the college. But, unfortunately, 
the Mines Regulation Act, according to which the 
student must spend five years in mines, upset the 
scheme. He concluded by directing attention to what 
was being done in London. There £30,000 had just been 
spent on a training college at Poplar. 

At this point Mr. Yarrow, in response to a request, 
read his rules :— 


REGULATIONS FOR THE ADMISSION OF PUPILS. 


Scheme A,—Candidates who have obtained first-class certificates 
after a complete course of ins‘ruction, extending over at least three 
years, at an approved technical engineering college, or who have a 
first-class Honours degree or its equivalent in an approved 
engineering course at a university, may be omitted. 

They will receive pay at the rate of 20s. weekly on entry, with 
an annual increase of 5s. per week. 

Candidates who have received a similar training but have 
obtained lower class certificates may submit their names to the 
firm for admittance if they can be strongly recommended by the 
= ; but, in any case, those who have obtained the highest 

onours will have the preference. 

The time to be served will be three years, the third year being 
spent in the drawing-office if the workshop record has been satis- 
factory. 

Scheme B.—Candidates who have not obtained university or 
technical college certificates must be between the ages of sixteen 
and nineteen. They must be examined before entry by a com- 
petent examiner chosen by the firm in the following subjects :— 

Arithmetic and mensuration. 

Algebra to quadratic equations. 

Geometry, up to the standard of the first four and the sixth 
book of Euclid. 

Theory and use of logarithms. 

Trigonometry to the solution of triangles. 

Elementary theoretical mechanics, heat, and electricity. 

Freehand and mechanical drawing. 

The matriculation examination of an approved university, or the 
‘* school-leaving certificate” of the University of London, will be 
accepted in so far as the subjects above have been covered. 

Any candidate who has a more advanced knowledge of mathe- 
matics or science above the standard indicated by the foregoing 
list will be at liberty to submit a statement of the additional sub- 
jects in which he might desire to be examined. 

The rate of pay will be 10s. a week on entry, with an annual 
increase of 5s, a week. 

Recognising that a scientific education is an essential factor in a 
young engineer’s training, every facility will be given to pupils 
entering under Scheme B for attending evening classes, and it is 
required that at least two evenings a week shall be devoted to 
study. 

The time to be served will be four years, the fourth year, if the 
workshop record has been satisfactory, being spent in the drawing- 
office. 

Scheme C.—It being the firm’s strong conviction that the best 
course of training for engineer pupils consists in spending the 
winter months at a university or technical college and the summer 
months on practical work in the shops, they are in consequence 
desirous of giving every facility for carrying this system into effect 
in the case of pupils entering under the conditions of Scheme B if 
a complete and satisfactory continuous course, occupying six to 
seven months during the winter in each year, can be arranged at 
an approved technical engineering college. 

Under this scheme work in the shops may be combined with a 
university or technical college course. 

The rate of pay while in the shops will commence at 10s. per 
week, rising gradually to 30s. per week. 

This scheme may be extended to pupils who are doing post- 
graduate work, having entered the workshop under Scheme A. 

General.—No premium is required under any of the above 
schemes. 

Candidates under Schemes A, B, and C must give proof that 
their school and college career has been satisfactory as regards 
diligence, punctuality, and general conduct, and they should give 
an account of any prizes or other distinctions they may have 
obtained. ’ 

Pupils will be required to serve three months on probation. 

All pupils will be required to start work at 6a.m., and to con- 
form to the regulations of the establishment. They may be dis- 
missed at any time if their conduct is not deemed satisfactory. 

It is desirable that pupils should reside within a two-mile radius 
of the works. 

All pupils must enter into an undertaking jointly with their 
parents or guardians to remain the full term specified in the event 
of the firm desiring to retain them, and their admission depends 
upon there being vacancies, 

The firm reserve to themselves the right to ask any pupil to 
retire from the works should he not be considered by them suitable 
for the profession of an engineer, or should he be irregular in his 
attendance, or have indifferent health. 

It being very desirable that pupils should visit manufactories, 
works in progress, &c., every facility will be given to take an after- 
noon off—not, however, more frequently than once a month—with 
this object in view. 

The firm reserye to themselves the power to modify these 
schemes in exceptional cases at their discretion, but no personal 
influence will in any case be allowed to affect their decision. 

Summary.—Assuming a lad’s school training terminates prior to 
his arriving at the age of eighteen, under Scheme A he can get his 
college qualification at twenty-one and finish his workshop experi- 
ence at twenty-four ; under Scheme B he can complete his work- 
shop time at twenty-two; under Scheme C he can finish his 
technical and workshop experience at twenty-three. 





REGULATIONS FOR THE ADMISSION OF APPRENTICES. 

Apprentices enter at/sixteen years of age or under. 

Admittance only after satisfactory proof has been given that 
during their school life; they have been diligent and regular in 
their attendance, and are specially apt in those subjects which it is 
necessary for an engineer to be well acquainted with. 

At the time of application detailed particulars of their school 
career to be given, with a statement of prizes and certificates or 
other distinctions which may have been gained during that period. 

wes personal influence to interfere with the carrying out of this 
system. 

"The rates of pay to be—First year, 6s. per week ; second year, 
8s. per week, advancing annually by 2s. a week. 

The apprenticeship period to expire at the age of twenty-one. 

Every facility will be given to apprentices for attending evening 
classes, and it is expected that at least two evenings a week will 
be devoted to study, on which evenings they will not be required 
to work overtime. 

All apprentices will be required to conform to the regulations of 
the establishment, and they may be discharged at any time if their 
conduct is not deemed satisfactory. 

Apprentices should reside within a two-mile radius of the 
works, 

Those who at any time can pass the examination required by 
Scheme B for the admission of pupils will come under the regula- 
tions which apply to pupils. 

Sir W. H. White had nothing but praise for Mr. Yarrow. 
He might remind the meeting that the system of college 
training had been begun by the Admiralty in 1864, when 
the Royal Naval College was opened at South Kensington, 
and subsequently removed to Greenwich. The attitude 
of the employers was the determining factor, and care 
should be taken that nothing must be done to exclude the 
working classes. What might be termed benevolent 
support was much wanted by education in this country. 
Education was too dear for the middle classes—men 
with £200 to £500 a year. It has been found necessary 
to send lads to Germany from motives of economy, and 
he was told not long since in Berlin, that there were as 
many as 400 students at Charlottenberg. Sir William did 
not say whether these were or were not English lads. 

Professor Barr took exception to only one point in 
Professor Dalby’s paper—to wit, the use of the word 
“technical.” That applied not to what was taught or 
learned in the school or college, but to what was 
acquired in the workshop. The college taught science; 
that was the reason why in Scotland they would not 
give a degree in engineering, but only in science. This 
was, after all, purely a master’s question. The old 
system was to take a boy at fourteen or sixteen and 
apprentice him for seven years. Now it was a curious 
fact that the men so trained had done next to nothing 
great. For 150 years not a single improvement had 
been made in the iron or steel manufacture by men who 
had been apprenticed. He might cite Huntsman, 
Cort, Bessemer, Gilchrist, and others. Unfortunately, 
at present fees did not pay in this country, and the fact 
tended to retard progress. It had been said by an 
American ambassador that the greatest industry in the 
United States was education. A training can be had in 
America for £16 a year which will cost £50 in Scotland. 

Mr. Rowan said that it was his practice to sandwich 
all apprentices, provided they could pass a standard at 
the end of one year. They were allowed to take their 
college terms in winter. Of his apprentices, about one 
in fifty did not need pecuniary help. Three or four 
wanted very little. It was quite true that a bright lad 
would come to the top somehow, but proper scientific 
training was in all cases a great help. 

Professor Lambert found that in the United States 
such colleges as those of which Professor Dalby had 
spoken appeared to keep men in stock on purpose to supply 
manufacturers. One question of very great importance 
had not been raised by anyone. When this sandwich sys- 
tem was in full swing, where were the properly trained 
teachers to come from? At that moment much technical 
instruction, which was neither sound nor good, was being 
imparted. It was quite false economy to cut down the 
pay of properly qualified men. This was specially 
applicable to the junior men, who did most of the hard 
work in the colleges. As they had no inducements to 
remain, they left the colleges just when they had learned 
how to teach. He highly approved of the sandwich 
system. Evening classes were quite a mistake. 

After the interval, the discussion was continued by Mr. 
Strohmeyer. He pointed out that in America the men 
working automatic machinery were more machine tenders 
than engineers. They were more reconciled to the use 
of these tcols. The manager of a works, too, was con- 
versant with the minutest detail in all the shops. Here, 
in England, on the contrary, one would never think of 
applying to a manager to set things right, if, for 
instance, a forging went wrong. The foreman smith 
generally knows a_ great deal more than _ the 
manager about his particular department. There 
are hundreds of similar cases in this country, whereas 
it is the reverse in America. There the manager 
is everything. Moreover, it is easier to draft men of 
scientific training into works there than here. In 
England the bicycle trade forms something like an 
exception. In this case Mr. Strohmeyer understood that 
the men who looked after the tools were more like 
machine tenders on the American lines. Referring to 
the teaching staff, the speaker said that every endeavour 
should be made to increase the pay of this department. 
A really practical and theoretical man in a works for 
teaching purposes was worth ten times as much as he 
would get as a teacher in a university. Then as to the 
fees paid by students. They were high in this country, 
though in parts of Scotland they had been done 
away with. When a student in Germany his fees were 
£6 a year for sixty hours a week—the number of hours 
at which he could have attended lectures.. Three years’ 
training cost £120, everything included. Scholarships 
were hardly known in Germany. In his opinion they 
were useless. The best men for engineers did not get 
them. They encouraged memory pure and simple, and 
prevented the students from thinking for themselves. 
Of course, there are cases of leading men who have had 
marvellous gifts of thinking and memory combined, but 
the combination is exceedingly rare. He then went on 
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to censure English classical education. He strongly 
advocated a training which would lead the student to 
think rather than to remember. He had welcomed the 
Admiralty scheme for the training of engineers for the 
Navy. His training had a great deal to do with the 
social position which an engineer could take up. If he 
is to be a success he should go to the shops fairly early. 
He ecsmes into contact with workmen at a susceptible 
age and assimilates his manners and customs. There 
was a difficulty in being at the same time a good engineer 
anda gentleman. At the same time he learns how to 
manage men when he becomes older. In Germany 
boys do not go into the shops till they are from twenty- 
two to twenty-five, but having had military service—Mr. 
Strohmeyer called it the “advantage of compulsory 
military serviee ’—they had come into contact with and 
learnt how to manage men by thatage. In Germany, as 
a contrast to this country, the foremen of shops were 
generally young, and many of them had been under- 
officers. 

Professor Weighton, of Newcastle, said that in speak- 
ing of the education of engineers it was necessary to 
ditferentiate between the classes it was intended to teach. 
There was some confusion of ideas between apprentices 
and pupils, the pupils who were to be the officers of the 
engineering army. His remarks would refer to this 
class only. He took it that this, also, was the class 
dealt with in the paper. There was no doubt that we 
were behind our competitors in the education of this 
class: but as regarded the artisan he was of the opinion 
that he was second to none in the world. We need not 
therefore trouble ourselves about him. But with regard 
to pupils we were lagging behind. Why? He thought 
that the reason was because of the attitude of employers 
towards college trained men. We had, however, now 
reached a point when we must set our house in order in 
this respect, or we should suffer very severely. Professor 
Dalby had shown that in America employers look on 
a thorough college training as an essential. They are 
even prepared to give bonuses and special privileges to 
men who have this training. In this country the reverse 
is the rule, though there were signs of a different condi- 
tion of things. It is the crux of the whole business. If 
employers could be persuaded to offer inducements to 
men to qualify themselves properly, the difficulty would 
be surmounted. Itis not to be supposed that a man will 
go through the toil and self-denial necessitated by a 
thorough college course unless he saw some immediate 
remuneration in view. But howto change the existing 
state of things? He thought that Mr. Yarrow’s plans or 
something like them offered the solution. It would be 
one of the best investments an employer could make if 
only he could be brought to see it in this light. His 
reward would be reaped inside of five or ten years in the 
larger number of men better qualified to take up the 
higher branches of engineering and naval architecture. 
At least half a dozen of the N.E. Coast firms had 
authorised him to say that they were wishful to adopt 
regulations on the lines of those proposed by Mr. Yarrow. 
Personally he thought that scheme “C,” the sandwich 
schen:c, was the best. Three or four years spent con- 
a at college spoilt a large number of men, though 
not all. 

Mr. Morse, the president of the New York Shipping 
Company, was the next speaker. He said that his ex- 
perience was that a man educated in college should 
come ous of it with no practical knowledge. Then as 
soon as he gets into the shops he learns that he knows 
nothing. But he will learn twice as quickly and go far 
beyond the man who lacks education. There are excep- 
tions, of course, in men who have no education rising 
high ; but they would have gone even higher had they 
had the proper education. Some even with education 
fail; then the sooner they give up engineering and try 
something else the better. His company had built up a 
business employing 4000 men in a very short time— 
less than three and a half years. They had to choose 
their men without any previous experience of them. 
Some had had to have their original positions changed 
and some had had to go, but the majority were doing 
excellently. One method employed was to send some 
twenty of their best draughtsmen—men earning upwards 
of 100 dols. a month, say £240 a year—into the shops and 
put them under good men. [Ilalf the wages at least were 
thus sacrificed to begin with, but at the end of four or 
five months the better class of men came forward. 
Their abilities showed up. Some 20 per cent. failed, but 
the company had every reason to be pleased with the 
course taken. 

Professor Capper urged that the professor should be 
essentially a practical man, and have experience of both 
sides of the question. There are three methods of train- 
ing an engineer. He might be sent as a boy of fourteen 
or fifteen into the shops and given an apprenticeship of 
seven years—five, unfortunately, the more usual period 
now-a-days. He picks up a good deal, and comes out of 
his time with a good engineering training. He, however, 
assimilates his experience instinctively. He has never 
had to think on what basis his training is formed. He 
makes an excellent workman, and, perhaps, a good fore- 
man. It is such men who have made our industrial 
greatness. They rarely go to college after their time is 
out. The necessity of earning money to live forbids it. 
In the second alternative the boy goes from school 
to college, and when he gets into works he, in many 
cases, thinks he knows everything, whereas he does not. 
The only proper course is to combine the two trainings— 
a portion of the year being spent at college, and the other 
in the works. He then does not lose touch with either 
branch of learning, and, moreover, he co relates the two. 
The teacher, however, must also be taught properly. He 
must remain in touch with everything which is going 
on. He must have more time for teaching himself. 
Under present conditions his pay is generally so inade- 
quate that he seeks to increase it by doing other work in 
his intervals of leisure, some of which should by rights 
be devoted to study. With six months a year interval 





he would have a chance of bettering himself. Everyone, 
the speaker continued, knew how impossible it was to 
carry on good experimental work at broken intervals in a 
room full of students. Had he the time the professor 
could help the employer.to solve questions which other- 
wise would remain unanswered. Another matter was the 
question of premiums. Students from the lower ranks 
frequently came to college with scholarships. As often 
as not they came out extremely well, but they could not 
get their practical training. They could not pay the 
premiums demanded. In his opinion the following re- 
quirements would have to be filled in order to make the 
proposed scheme a success. The sympathies of both 
employers and teachers must be enlisted, and the means 
must be found. Educational establishments were no 
good without means. 

Professor Dalby, in his reply, said it was impossible 
for him to deal with all the points raised, so he proposed 
to deal with none. It was evidently the sense of the 
meeting that there should be some change, and that Mr. 
Yarrow's scheme—or something like it—was the one to 
adopt. 

Professor Angelo Scribanti’s paper “ On the Modifica. 
tion of the Mean Pitch due to Twisting the Blades in Screw 
Propellers ” was then read in abstract by the Secretary. 
Professor Macfarlane Gray was the only speaker. He 
explained a method of working out propeller blades 
practised by himself forty years ago. It was, he said, of 
the millwright mathematics order. Now-a-days such 
methods were being superseded by the mathematician’s 
mathematics. 

Professor Scribanti regretted that his knowledge of 
English was too slight to permit of his addressing the 
meeting at length, and that he must content himself in 
tendering to it his best thanks. 

Mr. H. M. Rounthwaite then read his paper entit!ed 
“Gradual Collapses in Furnace Crowns: A Suggested 
Explanation.” 

The theory set forth in this paper is that the fire side 
of a crown plate is hotter than the water side, and that a 
tendency exists to flatten down at the top and open at 
the sides. But the resistances prevent the sides moving 
out to anything like the distance due to the difference in 
the expansion of the two faces of the plate, and the result 
is that the inner layers are crushed up to some extent, 
the outer ones being at the same time possibly stretched 
to some minute extent, but the marked effect is the 
crushing. Then, if stresses act in every element of the 
furnace crown, their general tendency is evidently to 
straighten the curvature and eventually to produce a 
minute flat at some point—that point being determined 
as is the point at which contraction of area takes place in 
a tensile test-piece, viz., by some defect or weakness too 
slight to be observable. And in the case of the furnace 
crown,*the minute fiat will evidently tend to appear at 
the hottest point in the circumference—the top. A flat 
once established, the tendency of further movements 
under stress will be to depress the flat. The explanation 
of the fact, so often observed, that such a pocket will 
come down so far and then stop may be that, when it 
attains a certain depth, it acts as an expansion joint, and 
allows the furnace tube to “breathe” as much as the 
changes of temperature compel it to. It would also 
follow changes of temperature are the real cause of these 
gradual collapses, that they will be less frequent in 
boilers fitted with mechanical stokers, other things being 
equal, and it would be interesting to know whether any 
such difference has been observed. 

Mr. Strohmeyer, the first speaker, did not see that the 
explanation given in the paper would meet the case of 
bulges in tubes. He would like to see a series of sys- 
tematic experiments carried out on the deformation of 
furnaces. He did not agree that short furnaces gave 
more trouble than long ones. He believed, on the con- 
trary, that long furnaces were the weaker. He agreed 
that bulges usually occur on the sides of furnaces in the 
case of excessive working; but with scale or grease the 
bulges usually came on the top. 

Professor Macfarlane Gray said that the question had 
been studied by Mr. John Elder, who thought that the 
trouble was due to the steam not being able to get away 
from the top of the furnace. He therefore arranged his 
water space over the centre of the furnace. 

Mr. Edwards asked the author if, when writing his 
paper, he had had in mind forced draught. In his own 
experience he had had greater trouble with it. He agreed 
that scale and grease had the effect attributed to them. 
He did not agree that the hottest part of a furnace was 
naturally the top, though, perhaps, when it was quite 
clean this might be so. Cracks originally occurred from 
the material being first compressed, and then stretched. 
He thought that some of the troubles might be due to 
the fire-bars being too tight, thus bulging the sides, and 
bringing down the crown. 

Mr. Jennings Campbell, of the Bureau Veritas, said that 
he was doubtful as to whether the explanation given in 
the paper was the most important. He had known old 
boilers show the same symptoms as described, but at the 
same time be perfectly serviceable. He doubted if a 
corrugated or ribbed furnace would be more likely to 
collapse than a plain one. 

Mr. Rounthwaite, in his reply, said that the bulges in 
a water-tube formed an entirely different case. They 
were mostly due to lack of water.- As to long and short 
furnaces, perhaps he should have simply said rigid and 
non-rigid. It was entirely a question of rigidity as 
regarded forced draught bringing more trouble than 
natural draught; his experience was quite the other way. 
He did not think there was much in the suggestion as to 
fire-bars; an engineer might be caught in this manner 
once, but not twice. 

Mr. Yarrow’s paper on “The Screw as a Means of 
Propulsion for Shallow Draught Vessels,” was read on 
Thursday evening. It was illustrated by a beautiful 
model consisting of a glass tank, in which a propeller 
was worked by an electric motor. We illustrate the 
model with the abstract of the paper on page 375. At 





the back of it were arranged a number of electric lights 
which made what went on in the tank visible to the 
audience. By the addition of a little Condy’s fluid to the 
water the currents were very clearly shown. 

The discussion was opened by Sir John Thornycroft 
who briefly described some vessels which he had built for 
the Nile in which the propellers revolved in tunnels, 
He said he had found by experiment that there was 
practically no loss of efficiency in screws working jn 
tunnels, as compared with those in the usual position at 
the stern. Some of the vessels he had built for the Nile 
were provided with guide blades, for which he claimed an 
advantage. 

Mr. Arch, Denny inquired how the cost of vessels pro. 
pelled with screws on the tunnel system, with the 
author’s hinged flap aft, compared with side wheel and 
stern wheel steamers. 

Mr. Rayner, engineer of the Trent Navigation (om. 
pany, was the next speaker. He said the Little John, 
built by Mr. Yarrow, had now been at continuous work 
for six months, and it was an undoubted success. He 
found it a great advantage that the screws were so well 
protected by the tunnels, as with paddle-wheels floating 
obstructions were constantly damaging the wheels. He 
also found it a great convenience being able so readily to 
gain access to the propellers. He concluded his remarks 
by saying that the restricted dimensions of tugs for canal 
work, due to the locks and to the shallowness of draught 
needed in the dry season, made it a very difficult matter 
to design an efficient and powerful tug, and he considered 
the system carried out by Mesers. Yarrow and Co. solved 
a problem which had never been solved before. 

Mr. Yarrow, in reply, stated that he was in full accord 
with Sir John Thornycroft as regards the increased 
efficiency obtained by guide blades aft of the screw, 
because they turned to usefal account the rotary motion 
of the water after it left the screw; but he was of opinion 
that the drawbacks were such as to more than counter. 
ba'ance the advantages. As regards the comparative 
cost of vessels propelled on the system described and a 
paddle steamer of the same size and power, the figures 
were approximately as follows, a side paddle steamer 
costing £4000 could be replaced by a twin screw tunnel 
boat costing £3500. The draught and speed of the former 
would be 16in. and 11 miles an hour, while the latter 
would have a draught of 13in. and 11} miles an hour. 

On Friday morning a paper was read by Mr. 5. JJ. I’, 
Thearle on * The Ballasting of Steamers for North Atlan. 
tic Voyages.” The subject is one of little interest for our 
readers, and a brief summary of the paper will be enough 
to give here. 

The paper is intended to consider the general question of 
the ballasting of steamers, the methods already proposed 
and adopted for carrying water ballast, and to discuss 
some important features in connection with the same. 
For this purpose inquiries have been made at the prin- 
cipal ports in Great Britain with a view to ascertaining 
the general practice adopted in the ballasting of vessels, 
more especially as regards what is known as the “tramp” 
steamer, with which by far the greater part of the ocean 
carrying trade of this country is performed. Varticulars 
have been obtained of the ballasting of about forty 
vessels, and these are appended in a tabulated form. An 
examination of the particulars contained in this shows 
the great diversity of practice which has prevailed in the 
ballasting of steamers during recent years. In a few of 
the least immersed cases some slight structural damage 
was sustained at the fore part of the bottom, but in the 
great majority of the cases the vessels made satisfactory 
passages. The mean immersion in these forty-one 
instances is 0°59 of the load immersion, and this corre- 
sponds with an average weight of ballast equal to 0°36 
of the deadweight capacity of the vessels. There is a 
general tendency to give the larger steamers, when in 
ballast trim, a proportionately greater deadweight than 
the smaller ones; but, whether the vessel be large or 
small, the proportionate immersion should necessarily 
vary with the type of vessel and the extent of her deck 
erections. The paper gives details of the way in which 
ballast tanks of various kinds should be constructed, 
and is fully illustrated. The author's conclusion is that 
the shipowners of this country have shown themselves 
as a body to be influenced by high principles even in 
those days, happily now long past. when they were not 
always so credited by their critics; and if, in regard to 
the matter of ballast immersion, the subject be left to 
shipowners and underwriters to work out a solution of 
the problem between themselves, there can be little 
doubt that the evolution of the British mercantile 
steamer will proceed, in the future as in the past, upon 
lines of efficiency and safety. 

There was a very small attendance. The discussion 
which followed was of a very narrowed range, and dealt 
almost entirely with the question of stowage. Professor 
Biles said the whole subject might be divided into two 
parts—one, legislation ; the other, the method of carrying 
water ballast. Interfering legislation was not wanted. Not 
a single case could be brought forward in which the loss of 
a steamer was due to deficient ballast. There were 
considerable structural difficulties to be overcome in 
providing for water ballast, but the shipbuilders and the 
underwriters could manage these. There were reasons 
for believing that far greater risks might be introduced 
by attempting to carry more water ballast than were 
now incurred. He then considered in detail where water 
ballast should be put inaship. A longitudinal central 
bulkhead was not the only way in which the lashing of 
water could be checked. Much could be done by plenty 
of transverse partitions in the tanks. 

Mr. Strohmeyer described some experiments that he had 
made with a specially braced double bottom. The longi- 
tudinal bulkhead might lead to a capsize if a leak 
occurred which filled up one side of the ship and not the 
other. Mr. Dutton said that enough had been done by 
the shipping registries during the last two or three 
years to make ships quite safe. No legislation was 
wanted. 
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Colonel Swan held that legislation would peep bea 
serious blow to the shipowner. The evil was curing 
itself. He then considered in some detail the construc- 
tion and fitting of various types of ballast tanks. 

Mr. Thearle replied, and expressed himself very well 
satisfied with the discussion as a whole. 

In the afternoon only one paper was taken, that 
by Mr. R. Balfour on “ Marine Installations for the 
Carriage of Refrigerated Cargoes.” It is an excel- 
lent paper dealing with a subject about which much 
js not generally known; we shall, therefore, print it 
in full in a future impression. The discussion was 
not well sustained, and although a good number of 
members took part in it, it lacked spontaneity. Mr. Ward 
touched on the different methods of refrigeration, com- 
mending especially the brine circulation system. One of 
the disadvantages of this system used to be leakage from 
the numerous joints which were necessary. This his 
firm had now toa great extent overcome by the intro- 
duction of electric welding. Another speaking, spoke of 
the ventilation of bilges, disagreeing with the author as 
to its necessity. Mr. Thearle and Mr. Milton spoke 
shortly in praise of the paper. Mr. Ball strongly recom- 
mended the provision of the air space between the skin 
of the ship and the insulating material. In case of 
leaking rivets and so on, the charcoal was not wetted, the 
water running straight away to the bilges. He spoke 
also of the desirability of putting the refrigerating 
machinery in a room to itself, and have e. special engineer 
to look after it. Mr. Balfour replied shortly, and the 
meeting adjourned till the evening. 

The final meeting took place on Friday night, when an 
elaborate paper on “Fitting-out Wharf Crane Service in 
American Shipyards,” by Mr. W. A. Fairburn, was read. 
This paper is profusely illustrated, and without the 
illustrations it would be impossible to give a satisfactory 
abstract either of the paper or the limited discussion 
which followed it. The proceedings concluded with the 
reading of a paper on “Corrosion in Metal Pipes on 
Board Ship,” by Mr. A. W. Stewart. Of this paper we 
give an abstract on page 374. 








ELECTRICAL EXTENSIONS AT WILLESDEN. 
No. 1 


Tue Metropolitan Electric Supply Company recently 
decided to add two new combined engines and dynamos 
to its Jarge supply station at Willesden. The con- 
tractors who were entrusted with the carrying out 
of the work were Messrs. Witting Brothers Electrical 
ingineers and Contractors, Limited, of Cannon.-street, 
and the plant supplied consisted of two sets of three- 
cylinder compound engines by Sulzer Brothers, of 
Winterthur, coupled to two two-phase generators made 
by Kolben and Co., of Prague, the output of each com- 
bined set being from 3000 to 3500 kilowatts. One of 
these sets has been at work for some time, and 
we have been permitted by the Supply Company 
to inspect it. The engine certainly forms one of 
the best finished pieces of work we have ever seen. 
The details, down to the minutest of them, have 
been most carefully worked out. The proportions of 
the whole engine are excellent, great pains having 
evidently been taken with the curves of the frame 
and bed-plate. The result is an eminently pleasing com- 
bination. It is, of course, a purely commercial question 
as to whether or not this high finish is worth paying for. 
There is no doubt that some continental firms give more 
attention to the pictorial effect of their engines than do 
our own makers. Messrs. Sulzer Brothers are con- 
spicuous in this respect. Wherever their engines are 
met with it may be taken for granted that every part 
is highly finished. Particularly is this so with the steel 
lagging. Now, a British engine by a maker in repute is 
always well finished, and the question—which, as we say, 
resolves itself into pounds, shillings, and pence—is 
whether there is any commercial gain in going further 
than this, and in having extra high finish. It is a 
point which we have discussed before in these columns. 

Re the decision what it may, the fact remains that the 
combined set under discussion is not only of excellent 
design and construction, but claims further distinction on 
the ground that it is the largest electrical generating 
plant at present put to work in Europe. Each set is 
designed to furnish the maximum output of 3500 kilo- 
\atts when working either condensing or non-condensing 
ata pressure of from 10,000 to 11,500 volts per phase, 
and at a speed of 75 revolutions per minute. 

Before going on to a detailed description of engines 
and alternators, there are seyéral points to which we 
iuay well refer. The design of the generators, having 
regard to the slow speed and the comparatively high 
periodicity, formed a serious problem from the points of 
view of parallel running and pressure regulation on 
inductive loads. In both directions the problem has 
evidently been solved in a satisfactory manner. We 
are informed that the new plant not only runs 
well with the old, but that, as a fact, better 
results have been obtained than were achieved with 
the older machines alone. It must be remembered 
that these older machines were of 1500 kilowatts 
output, and that they were of the revolving armature 
type designed to give 500 volts per phase, this 
pressure being increased for transmission to 10,500 or 
thereabouts by means of transformers, the capacity of 
these being some 8000 kilowatts. The contract for the 
two new sets was given out in August, 1901, and the first 
set was under steam by the 80th of July, 1902, which, we 
understand, was one day ahead of contract time. We are 
informed that both engine and dynamo of the second set 
have already been constructed, and will be put to work as 
Soon as delivery can be taken. 

The total weight of each steam generator as ascertained 
previous to packing is 585 tons, or about 374 Ib. per 





kilowatt. Some of the heaviest weights going to make 
up this total were as follows :— 


Tons 
Engine bed-plate complete... ... ... ... ... ... 77-0 
Standard for low-pressure cylinders ... ws eee ee 
Standard for high-pressurecylinders ... ... ... 12-5 
High-pressure cylinder complete with heads... ... 24-7 
Low-pressure cylinder complete with heads ... ... 24-9 
Crank shaft and generator shaft ... ... ... ... 46-0 
Geniermtor GFMNOERTO 2... osc ose. cses, coe ose cnn OD 
Magnet wheel with sliprings ... ... ... «2 ... 97-0 
Generator sole-plates, foundation plates, &c.... ... 24-0 
Exciter complete ... ... .. Alea ta 


The highest point of the engine is about 33ft. 6in. from 
the level of the bottom of the bed-plate. This height it 
would have been impossible to accommodate in the 
existing engine-house of the company. It was therefore 
decided to lower the floor 10ft. below the original level, 
and to take the foundations to a depth of 21ft. below the 
new floor level. This decision necessitated an important 
and interesting piece of work, which we are enabled, 
through the courtesy of the company’s engineers who 
carried it out, to describe. The boiler-house and engine- 
room walls, together with several Jarge concrete piers 
carrying twin columns, roof and crane girders had to be 
underpinned, as these were already built. The under- 
pinning was carried on to a depth of 12ft. below the old 
foundations, and consisted of 8ft. of concrete with 4ft. 
of blue pressed Staffordshire bricks, driven hard in and 
packed tight with slates. A total of 8400 tons of clay 
were taken out altogether. Ata depth of from 15ft. to 
20ft. the clay was found to be of a hard black nature, and 
here it had to be worked with picks. A 2/t. tram- 
way was used for skips as long as possible, and when the 
incline became too great for the trucks on this to be 
pushed up by hand, five barrow runs were made and the 
average taken out by this means from all depths was 
145 tons of clay per day. The method of setting out the 
foundations is interesting and was as follows:—The 
heavy template for the numerous foundation bolts of the 
steam generator was fixed on a cradle and slung from the 
roof principals. It was then firmly guyed in position 
with wire ropes and adjustable shackles, so that there 
might be no underneath supports to interfere with the 
excavation work and the building of the foundations. 
Heavy plumb bobs were dropped from small centre 
holes in the template, and carefully checked by main 
wire centre lines, firmly fixed lengthwise and across the 
engine-room. The foundation plates were then built up 
on blue brickwork, with pockets underneath for the tee 
heads of the bolts, and set level with a theodolite. 
Casings of blue brickwork were then run up to finished 
level to form the bolt holes, and then all was concreted 
in. The tunnels to give access to the pockets for the 
foundation plates and bolts were also made of blue bricks, 
and sixteen blue brick piers were run up from the founda- 
tion plates to within 4in. of the underside of the engine 
bed. These were finished true, and the engine bed was 
erected on them. Six feet of solid concrete was first 
placed over the whole area. When the beds were set, 
moist sand and cement was rammed hard under them 
with heavy iron weights, forming a very solid foundation. 
Four thousand tons of concrete were used in the under- 
pinning and foundations, in addition to 70,000 blue 
pressed Staffordshire bricks. The work of timbering the 
clay face 31ft. deep and 55ft. wide, exposed by the exca- 
vation had to be carried out very carefully to avoid the 
slightest settlement. It is satisfactory to note that it 
must have been so well done, and the engine must run 
so smoothly that though there is but a foot or two 
between the two, no movement.of any kind has taken 
place. This necessarily brief description of a big piece 
of work will have given some idea of the magnitude of 
the preliminary operations necessary before the new plant 
could be got into place. 

The engines are each of 5000 horse-power, and are of 
the three-cylinder compound type, the high-pressure 
cylinders being between the two low-pressure cylinders. 
This form of engine was chosen, so we are informed, in 
preference to triple-expansion on account of the compara- 
tively low steam pressure — 150 lb.— at Willesden. 
Moreover, the three cranks are set at 120 degrees apart, 
and great uniformity in turning effort is obtained. This 
is amply proved by tachograph records, which we have 
seen and seen taken. One of these, which we have 
before us, was made when the engine was running alone 
on the load and working non-condensing. The load was 
about 2000 kilowatts, the steam pressure 160 ]b., and the 
receiver pressure 38lb. A smal] amount of high-pressure 
steam was being admitted to the low-pressure cylinders. 
The amount of steam so admitted is given to us as being 
“one turn of the hand wheel.”. The cyclic irregularity 
under these conditions does not exceed 0°2 per cent., that 
is to say, 1 in 500. The record was obtained by means of 
a Horn tachograph, specially modified for the purpose by 
Professor Doerfel, of Prague. We may recall the fact 
that the fly-wheel weighs 97 tons, and we may add that 
we are informed that when working at full load the actual 
cyclic irregularity has been measured as being 1 in 320. 
With such figures good parallel runningis to be confidently 
expected under all conditions. 

The diameter of the high-pressure cylinder is 50in., 
and of the low-pressure cylinders 7lin., the length of 
stroke being 5l}in. Under normal conditions the 
engines are to work with a 28in. vacuum and without 
superheat. The following table, supplied by the con- 
tractors, shows the approximate amounts of cut-off at 
8000 kilowatts, necessary with a constant pressure of 
150 lb., but with varying degrees of vacuum :— 





Steam Vacuum. Point of 
pressure. Inches. cut-off, 
er 28 ee 0-30 
150 24 0-33 
150 22 0-35 
150 20 0-37 
Ll. Saar gine te 18 Selina ret Soky 
150 .. «. hon-condensing ... ... ... 0°55 


We understand that until both engines are completely 
erected, no official steam consumption trials will be 





made. It is interesting, however, to know that under 
the guarantee given by the makers the consumption of 
dry saturated steam with 150]b. pressure at the stop 
valve and with 25in. of vacuum is as follows :—Full load, 
15 |b.; three-quarters load, 141b.; and half Joad, 14 Ib., all 
per indicated horse-power per hour. Under these 
powers the mechanical efficiencies—excluding air pump 
friction, kc.—are given as being 92°5 per cent., 90 per 
cent., and 86 per cent. respectively. Some further 
figures are given as to the results which may be expected 
should it ever be decided to use superheated steam. 
With a superheat of 117 deg. Fah. above the temperature 
of saturated steam at 150 lb. pressure the steam con- 
sumption would be at full load 13-5 lb. per indicated 
horse-power per hour; three-quarters load, 13 lb.; 
and half load, 13lb. The makers inform us that 
superheat considerably in excess of that mentioned might 
be used with these engines, but that 117 deg. Fah. above 
the temperature of the steam is the most suitable value 
to employ with varying loads. 

On page 368 we give two engravings, one of which 
shows a side view of the entire plant, the other the top 
gear of the engines. In the case of the first named, the 
position of the plant in the building, its size rendered the 
taking of the whole without photographie distortion 
impossible. 








WATER TOWER, WESTINGHOUSE WORKS, 
MANCHESTER. 

Tue erection of a water tower for the British Westinghouse 
Electric and Manufacturing Company’s works, Trafford Park, 
Manchester, has just been completed by the Pearson and 
Knowles Coal and Iron Company, Limited, Warrington. 

















WESTINGHOUSE WATER TOWER 


This building, of which we give an illustration, with the 
working details, is constructed mainly of steel, and its lofty 
proportions form a conspicuous landmark for many miles 
round the works. The tower—which has been constructed 
for the purpose of supporting two large tanks for the storage 
of a large volume of water under constant high pressure for 
ordinary works purposes, and also to maintain pressure on the 
sprinkler fire extinguishers with which many of the shops 
and offices are fitted—is placed on the southern limit of the 
grounds of the Westinghouse works, far removed from 
all the buildings. It is octagonal in plan, the eight 
legs being supported on granite blocks 3ft. Gin. square by 2ft. 
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WATER TOWER AT THE WESTINGHOUSE COMPANY'S WORKS 
THE PEARSON AND KNOWLES COAL AND IRON COMPANY, LIMITED, WARRINGTON, ENGINEERS 
(For description see paye 368) 
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WATER TOWER AT THE WESTINGHOUSE WORKS 


THE PEARSON AND KNOWLES COAL AND IRON CO., LIMITED, WARRINGTON, ENGINEERS 
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thick, and the extreme height of the tower is 210ft. The 
granite blocks rest on concrete foundations 12ft. deep, which 
are built at equal distances apart on a ring centre 44ft. 10fin. 
diameter. Each foundation block has a cast iron anchor 
plate, and four bolts 14in. diameter by 12ft. long built in, 
wherewith to secure the tower legs—see A, page 364. The legs 
are 179ft. high, and are made up of 10in. by Sin. rolled joists, 
15in, by 4in, channels, and 18in. by gin. side plates. They 
incline towards the centre of the tower in three different 
batters. The first batter is 4ft.11gin. in 16ft. from the base ; 
the second, 2ft. Gin. in 15ft. 3in.; and the third, 2ft. 2in. in 
108ft. Jin. From this last point to the top of the legs the 
work is plumb. Each leg is 
securely attached to a 2ft. 9in. 
by 2ft. Gin. by 1}in. sole plate, 
with 5in. by din. by gin. angle 
cleats and }in. gusset plates. 
The joints of the joists, chan 
nels, and side plates are all 
broken, pitched, and covered 
with fish-plates. The spaces 
between the adjacent legs are 
divided into a series of panels 
by means of horizontal chan- 
nel bars of varying strengths 
attached to the legs by speci- 
ally bent angle plates. The 
legs at the two lowest tiers of 
panels are further braced by 
means of angle lattice bars, 
attached to angle plates on the 
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tee bars formed to leave an 
Opening in each panel. The 
channel ties in the upper tiers 
of panels are all strengthened 
by means of gusset plates and 
angle stiffeners to the legs—see 
B, page 864. At the second, third, fifth, seventh, ninth, and 
eleventh channel ties occur boxed lattice stays, secured to the 


legs by means of gusset plates, fixed radially from each leg | 


towards the centre of the tower and terminating in circular 


compression members—see C, page 364. Brackets and framing | 


— up of angle bars are formed round the tower 33ft. 
aDove ground level to support an ornamental copper sheathed 
ai ere D, page 364. At a height of 147ft. a second series of 
rackets and framing is formed for carrying an observation 
balcony and ornamental copper sheathing beneath it. Cast 
— pillars with palisades between form a protection round 
' € balcony—see E, page 364. From this level upwards to the 
Op of the legs are fixed angle brackets and framing, forming 

















































































supports for the copper sheathing at the sills, sidesof pilasters, 
soffits of openings, gutters, gutter ornaments and cornices 
above—see F’, page 364. Asteel framed dome is fixed to the top 
of the legs rising 17ft. above them, in the centre of which a 
steel tube 10in. diameter is built. The tube is secured tothe 
bottom members, and also at the apex. In the base of this 
tube is fixed a ball bearing, supporting a second tube Sin. 
diameter, which passes up through the 10in. tube, and at the 
top of this a second ball bearing is fixed. The Sin. tube 
rises to a height of 11ft. 6in. above the dome apex, and a 
special steel casting is fitted to the end to secure ornamental 
lightning darts, which are made of 3in. by 3in. by gin. tee 
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bars, and measure 22ft. in length—see detail above. The three 
lightning darts are sheathed in copper, and they, together 
with the forearm and the hand holding them, form tbe 
extreme top portion of the tower, and are free to revolve 
with the wind. Outside the tower a flight of stairs 6ft. Sin. 
high is fixed, leading from the ground floor through one of the 
first tier panels, and landing upon a platform supported by 
the panel bracing at one end and by a steel-built tube 4ft. 
diameter at the other end. This tube is built in the centre 


| of the tower from the ground level to the underside of the 
| lower water tank, a height of 142ft. 


From the platform 
described, and fixed round the centre tube, rises a spiral 
staircase constructed of 187 treads, and communicating with 
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a second platform 126ft.9in. above. Thisplatform is attached 
at its inner end to the centre tube, and passing through a 
panel opening in the side of the tower, is supported 
by a rolled joist cleated between two legs of the tower. A 
ladder by which the observation balcony is reached is fixed to 
the side of the tower on this platform—see details above. 
The two water tanks are each 24ft. diameter by 10ft. deep, 
having a tube in the centre 4ft. diameter. They are placed 
one above the other, with the centre tube of the lower tank 
spigoting into the upper end of the staircase tube. This 
tube forms a pipe casing through which two 10in. diameter 
service pipes and an Sin. diameter overflow pipe pass. A 
ladder is fixed in the tube and is approached from the top 
platform, and by this means access is obtained to both tanks, 
and to the portion of tower above them. The capacity of 
each tank is 27,400 gallons, equalling 122 tons of water. The 
tanks are supported by means of specially built channels, 
which are fixed between the sides of the tower legs, and into 
which deckings of rolled joists are trimmed—see details above. 
The Pearson and Knowles Coal and Iron Company, Limited, 
which contracted for the manufacture and erection of 
the whole of the iron and steel work for this tower, has 
carried out the construction under the direction of Mr. J.C. 
Stewart, the building manager of the Westinghouse works. 
The details of design and construction were developed in the 
engineering department at the firm’s Dallam Forge, 
Warrington, and follow the general design put forward by 
Mr. Thomas Rodd, the Pittsburg architect, who designed the 
whole of the Westinghouse works. 








Roya. InstTITUTION.—A general monthly meeting of the members 
of the Royal Institution was held on the 6th inst., his Grace 
the Duke of Northumberland, K.G., president, in the chair. 
The following were elected members :— Miss M. G. Anderson, Mr. 
Harold Brown, Mr. T. W. Chitty, Mr. H. T. Crosby, Mr. R. A. 
Hadfield, Mr. W. W. Pope, Miss S. F. de Rodes, and Mrs. G. Orr 
Wilson. 


BicycLE MakING IN Russta.—The bicycle makers of Russia are 
very much disturbed by a passage in the official ‘‘ forecast” to the 
effect that in December next the duty on imported bicycle parts is 
to be raised from 18 roubles per pood to 40 roubles, whilst the duty 
on complete imported bicycles, supplied principally by Germany, 
is to be raised from 27 to 30 roubles for the same weight. The 
idea is, of course, to encourage the home manufacture ; but the 
builders of Moscow, who build up machines from parts made 
chiefly in England, regard the scheme with grave apprehension, 
being convinced that there is neither the skill, knowledge, nor the 
machinery in Russia to make the manufacture of complete machines 
a commercial success, and they fear the competition of the German 
bicycle, which is imported whole. They are, however, not without 
hope that the official ‘‘forecast” will make itself incorrect, and the 
present tariff remain in force. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions of our 
correspondents. ) 


THE TRAINING OF ENGINEERS. 


Str,—It s most gratifying to read Principal Sir Oliver Lodge’s 
dignified support of the principle that the ultimate and main 
object of members of our engineering profession, as also that of all 
other professions, ought not to be the making of individual money 
incomes. On.the moral question of what ought to be the object 
of all honest work nothing more or better than he says in his 
letter needs to be said. As the April number of the Harvard 
Engineering Journal puts it, the main object is to ‘‘ serve the com- 
munity.” 

What I would wish, in addition, to point out is that, as a matter 
of actual fact, there are comparatively few successful engineers— 
among those I have known personally I can hardly think of one— 
who have entered citguniy upon engineering work stimulated 
solely or chiéfly by the wish to make money for themselves. Such 
young men as are built for success in engineering are attracted to 
it by (1) an instinctive passion for hard work, and (2) a taste for 
mechanical in preference to other kinds of work. The love of 
hard work is simply another name for the wholesome instinct im- 
planted by Nature to serve humanity in general, and kith and kin 
in particular. 

Indeed, so far as original motive is concerned, it would be hard 
to say whether the medical or the engineering profession stands 
first in unselfishness ; and these two certainly are facile principes 
on the total list of professions. ‘ 

But the useful product of medical work can never be measured 
im money. All product of engineering work is invariably, unavoid- 
ably, and with painfully minute accuracy, measured up in money. 
The work of an engineer is not simply to construct machines and 
plant more in accordance with the truths of pure dynamics and 
statics—inclusive of the dynamic and static properties of materials. 
It is to construct them so as to become more prolific sources of 
profit. The profit may be measured in pig iron, or in steel rails, 
or in electric energy, or in golden sovereigns—it does not matter 
which, they are convertible terms. The real success of the engi- 
neer and his keenest interest is in increasing the profit-earning 
capacity of his products. It is in this essentially that his ‘‘ service 
to the community” consists. If he is fortunate and has skill of 
other kinds than engineering skill he secures some share of the 
increased profit to himself and his own kith and kin; but in all 
-ases the bulk of the profit goes to the community. If his work is 
unsuccessfal the bulk of the loss also falls on the community. 

The chief remaining want in the educational methods now 
applied to the training of engineers is that they provide no en- 
couragement to the study of the science of the profit-earning 
capacity of machinery, plant, labour, and organisation — no 
accurate study of attaining, and of improving, this capacity. 

Because all engineering products are valued in money’s worth, 
it would be a supreme mistake to imagine that engineers are 
worse money-grubbers than other people. On the contrary, this 
very fact, combined with the other fact that their work has a far 
higher interest than individual money-making, results in their 
being paid persoazally at lower money rates in proportion to work 
than any other ‘servants of the community.” 

April 6th. RosBert H, SMITH. 


Srtr,—In the correspondence now proceeding in your columns 
the tendency seems to be more towards criticism of ‘‘ professors” 
—term of reproach, meaning unpractical idiot—than to the 
— of any better system than that now obtaining. 

The fact is that too much is expzeted of technical education. 
The sooner it is recognised that there is a part of our profession 
which cannot be taught in the schools, the sooner we will be 
likely to obtain a solution of this very difficult question. I am 
not aware that it has ever been suggested that swimming should 
be entirely taught on dry ground, or that our naval colleges 
should turn out men with masters’ certificates. Yet these ideas 
are not one whit more absurd than the one apparently entertained 
by many of your correspondents, who fall foul of the unfortunate 
professors because their graduates are unable at once to assume 
the management of engineering works, or to design, say, a set 
of marine engines or a Forth Bridge. When all is said and 
done, the utmost that we can do in the college or technical 
school is to ground thoroughly the embryo engineer in the prin- 
ciples of his profession, and prepare him to begin, so to speak. 
These are the days of the specialist in every kind of industry, 
and perhaps no profession is more highly specialised than our 
own. To suppose that any college can in three years turn out 
a man able to compare with the one who has spent a lifetime 
in the strenuous study of any one department of engineering is 
ridiculous. It will take all that time, and more, to impart a 
sufficient knowledge of the many sciences that bear equally on 
all branches of engineering. 

There is no more mischievous theory than the one that assumes 
that practical engineering can be completely taught outside the 
actual workshop and drawing-office. Its results are seen in 
colleges whose students spend two-thirds of their time in making 
burlesque engines in a burlesque workshop, or so-called working 
drawings in nine different colours, and at the end of their 
course are unable to integrate x”. 

There is another type of college, the graduates of which, while 
Bessel functions have no secrets for them, could not for the lives 
of them tell whether cast iron is dearer than cheese or not. 
Though this is rather overdoing it, there can be no doubt what- 
ever that it is a far truer conception of the real function of 
technical education than the so-called ‘‘ practical ” one. 

As regards the committee of practical engineers who are to draw 
up the syllabuses of our colleges, according to ‘‘M. Inst. Mech. E.,”’ 
the scheme might be a good one if these practical men knew how 
much can and how much cannot be taught in a three years’ course. 
Unfortunately, teaching, like any other branch of the profession, 
requires a specialist, and the assumption made by ‘‘ A Mechanical 
Engineer ” that any engineer could Be transformed into a teacher 
merely by appointing him toa teacher’s post is entirely fallacious. 
Besides, if these appointments were made, as ‘A Mechanical 
Engineer” suggests, ‘for a short term of years only,” one foresees 
a certain difficulty in obtaining suitable victims. 

The proposal made in your leading article, that the sandwich 
system might be applied to teachers as well as students, is a good 
one, and is already practised in Scotland, where the vacations are 
sufficiently long to allow of it. L. D. C. 

April 2nd. 


Sir, —Sir Oliver Lodge, in your issue this week, appears to take an 
altogether wrong view of yourarticle. Men “‘go infor” engineer- 
ing for two principal reasons :—(1) Because in society, as at present 
constituted, food, clothing, and a bedroom are necessary. These 
cannot be had without money. Therefore, any profession must be 
looked on as a means of making a living. (2) Because that is the 
bent of hismind, A natural love for it, if you like. 

Now, since food, clothing, and shelter are prime necessities of 
life, it follows that the prime efforts should be devoted to obtain- 
ing such necessities. Further, since the majority of men must earn 
their living, the education of the majority must be such as will 
help them to do so. If any man hasa taste for abstract science, 
giving him the power of earning a big income, it will enable him 
to gratify his tastes. If he has not the money, how can he do so? 
If he has not the taste or special ability for the higher branches of 
abstract science, all the teaching in the world will be futile to 
make him useful in that line, but may easily spoil a good practical 
engineer, Jf a man finds that his brain is not built for the higher 





mathematics, is he any the worse as a man or citizen because he 
devotes his energies to cheapening the cost of construction of a 
commodity, or of works of public utility! ‘To do this requires 
‘*money-grubbing,” or, in other words, the study of ‘‘cost.” I 
am prepared to join issue with Sir Oliver on this term alone. Is 
a man necessarily a ‘‘ money-grubber” because he tries to make 
money ! 

Your correspondent seems to forget the assistance which such a 
moneyed man can give to the man without money but with brains ; 
the combination is of benefit to the world, but the latter would be 
useless without the former. 

Does Sir Oliver consider the technical school to be the proper 
place to teach the youth of the country to be honourable men and 
citizens? I should have thought that home and early school were 
the proper places, 

Your correspondent does not seem to realise that whereas the 
so-called ‘‘ learned professions” deal in ‘‘ theory,” real engineer- 
ing is both a ‘‘trade” anda “ profession.” 

It may suffice for your correspondent to leave the world better 
than he found it, but such would not be sufficient compensation to 
me for the thought that I had to leave my wife and children to the 
charity of private friends or of the union. G.T. P. 

27, Clifton-gardens, Maida Vale, W., March 26th. 


Str, —Sir Oliver Lodge’s letter in your last impression does more 
credit to his heart than his head. After all allowance has been 
made for the man of science, I must still protest against the word 
‘* infernal” being awarded to the proposition that the great purpose 
of engineering training is to fit a young man to earn his bread. 

I am the father of a family. I certainly have not means nor 
have I the will to permit my sons to take up any pursuit which 
will engross their time and their energies unless it leads directly to 
their self-maintenance as soon as possible. 

They may acquire as much knowledge of literature, abstract 
science, languages, history, what not, as they please, provided they 
keep steadily in view that their business education is intended to 
enable them to earn as much money as they possibly can. One of 
the reasons why college training for engineers is not in high repute 
is no doubt that professors have not given that training which is 
absolutely necessary. Possibly they have taken the same view of 
life as Sir Oliver Lodge. Itisa beautiful view. The picture of the 
engineer loaded with the gifts of an appreciative world, instead of 
being paid at the lowest possible scale for what he is worth, is mag- 
nificent, one worthy of Ruskin. But it represents nothing outside 
Sir Oliver Lodge’s internal consciousness. PATER, 

Westminster, April 6th. 


Str,— With regard to your article of March 27th on the training 
of engineers, your advice with regard to their education on 
avaricious principles tends neither to elevate the individual nor the 
profession. On the face of it, you are incorrect in saying an 
engineer's whole scientific training is for the purpose of endowing 
him with a marketable commodity. 

Is it not rather to teach him to think and reason for himself on 
questions likely to arise, and be brought before him in the execu- 
tion of his profession, in such a manner as to enable him to carry 
such questions to a satisfactory conclusion ’ 

Ratpu Cusack, Assoc. M. Inst. C.E. 

April 5th, 


AMERICAN RAILWAY ACCIDENTS. 

Sir,—Without wishing in any way to minimise the lessons which 
may be learnt from the recent terrible railway accidents in the 
United States, I would like to point out that in your comments 
thereon in THE ENGINEER on February 27th you apparently over- 
look the relative number of miles, of trains, of passengers, and of 
employés on British and American railways. It would be only 
reasonable to expect that, as accidents are inevitable on the best 
managed railways, their number will increase with the length and 
traffic, and consequently more accidents must be looked for in 
America, with its 200,000 miles of railway, than in England, with 
its comparatively small mileage. If the railways of England killed 
five persons and the Isle of Wight railways were free from accident 
in the same time, you would hardly denounce the former as being 
recklessly managed as compared with the latter. According to 
official statistics, the proportion of passengers killed on American 
railways in 1901 was one in 2,153,469. 

The fundamental cause for the increase in number of accidents 
beyond what might be reasonably accepted as inevitable and 
unavoidable is, in my opinion, a lack of, or slackness in, discipline 
throughout the entire railway service in the United States. (ood 
rules and instructions are drawn up, and some roads take pains to 
see that the men know, understand, and obey. In too many cases, 
however, the man has the rules in his pocket and not in his head, 
except, of course, the rules governing simple everyday work. 
Then in an emergency he is not prepared. In too many cases, 
also, a man disobeys, and gets in the habit of disobeying, certain 
orders ; he is not “‘ checked up” for it, and the practice becomes 
habitual. Should this disobedience lead to an accident, and the 
cause become evident, the man would be held to blame, naturaily 
and rightly. But his superiors must take the responsibility for 
not having known of the disregard of rules or orders, and for wink- 
ing at such disregard in the past. While discipline needs 
mechanical aids, owing to the fallibility of human nature, no 
mechanical means can take the place of discipline. 

In 1901 the number of persons killed on 196,000 miles of railway 
in the United States was 8455, as against 1277 on 22,000 miles of 
railway in Great Britain. So there was about one person killed to 
every 23 miles of railway in the United States, as against one to 
every 17 miles in Great Britain. A better comparison would be 
the ratio of passengers killed to passengers carried. I have not 
this figure for Great Britain, but in the United States in 1901 the 
ratio. was one to 2,153,469 passengers. ACCIDENTS. 

Chicago, March 15th. 


THE ENGINEERING STANDARDS COMMITTEE. 


Sir,—I beg to enclose copy of correspondence which has ed 
between the Board of Trade and this Committee, and in view of 
the importance of the subject to the trade of this country, I should 
be glad if you could publish the two letters in your next issue. 

The Engineering Standards Committee, 

April 3rd. LESLIE 8. ROBERTSON, Secretary. 


Board of Trade (Railway Department), 
7, Whitehall-gardens, London, S8.W., 
March 24th, 1903. 

Sir,—Referring to your letter of November 25th last on the sub- 
ject of the grant desired in aid of the funds of the Engineering 
Standards Committee, I am directed by the Board of Trade to 
state that they laid the request of the Committee before the Lords 
Commissioners of his Majesty’s Treasury, and urged in support 
thereof that the work being carried out by the Committee is of 
the greatest importance and one that might well be encouraged by 
the State. 

In response, the Treasury have expressed their willingness to 
include in the Board of Trade vote for 1903-4 a sum of asa 
contribution to the funds of the Committee for that year only, on 
the understanding that they are not thereby pledged to continue 
the grant in later years. 

ter the sum has been voted by Parliament for the purposes of 
the Committee, the actual expenditure under the vote will have to 
be authorised by this Department on the recommendation of a 
Committee which should be specially appointed for the purpose by 
the Institution of Civil Engineers, and should contain one «¢, 
officio representative of the Board of Trade. 

In conveying to the Engineering Standards Committee the 


decision come to by the Treasury as to the grant to be made, the ! 





Board of Trade desire me to state that they regard the work 
undertaken by the Committee, including as it does the prepara. 
tion of standard specifications for engineering works, and of 
standard sections of rolled iron and steel, together with the 
standardisation of parts of locomotives and electrical appliances 
as tending to reduce both the cost of production and the time 
occupied in completion, and as being of the highest value to the 
country at large. 
I am, Sir, your obedient Servant, 
Francis J. 8. Hopwoon, 
Leslie 8. Robertson, Esq., Resinoesing, Mantes Committee, 
28, Victoria-street, S.W. 
The Assistant Secretary ee eppnenh, 
Board of Trade, Whitehall, 8S. W. 

Sir,—I have the honour to acknowledge the receipt of your letter 
of the 24th ult. informing me that the Lords Commissioners of his 
Majesty’s Treasury have included in the Board of Trade vote for 
1903-4 the sum of £3000 as a contribution towards the funds of the 
Engineering Standards Committee for that year, and stating that 
the actual expenditure under the vote would have to be authorised 
by the Department on the recommendation of a committee which 
should be specially appointed for the purpose by the Institution of 
Civil Engineers, and which should contain one ex officio representa. 
tive of the Board of Trade, 

The main Committee have had this letter under consideration, 
and desire me to say that nothing would be more agreeable to 
them than the appointment of representatives of the Institution of 
Civil Engineers and of the Government to advise as to the actual 
expenditure under the vote. 

he Committee bave communicated your letter to the Council of 
the Institution of Civil Engineers, with the result that that bi dy 
is prepared on behalf of the Institution to deal with the question 
of making recommendations as to the expenditure under the vote 
in accordance with the terms of your letter. I am informed that 
the Committee in question will consist of the following :— 

The President of the Institution of Civil Engineers, the senior 
Vice-president ; Mr. James Mansergh, F.R.S., Past-president ; 
Sir John Wolfe Barry, K.C.B., Past-president ; Sir William Preece 
K.C.B., Past-president ; Sir Benjamin Baker, K.C.B., Past-pre- 
sident ; Sir Douglas Fox, Past-president ; Mr. Archibald Denny, 
M. Inst. C.E., with a representative of the Board of Trade. By 

The secretary of the Institution will no doubt communicate with 
you in regard to the matter, and I shall be glad if you will kindly 
inform me whom the Board of Trade propose to appoint as their 
representative. 

he Committee desire to take this opportunity of putting on 
record their appreciation of the Government's desire to assist the 
trade of the country by placing at their disposal not only financial 
support but also the valuable services of representatives of the 
various Government departments. 

The Committee venture to hope that when the present vote is 
exhausted the Government will favourably consider the desirability 
of further assistance, as they attach very high importance to the 
necessity of organising a permanent body which shall keep in 
touch with the scientific and practical development of the trades 
concerned, and be prepared to revise the standards by addition or 
deletion, and to modify the methods of testing as necessity may 
arise. 

I have the honour to be, Sir, 
Your obedient Servant, 


April 3rd. Secretary. 


A LOCOMOTIVE GIANT. 

Srr,—I think that Mr. MacIntosh’s fine engine, illustrated on 
page 331 of your last issue, would be wy A improved by stopping 
the boiler short at about the place marked by the first lagging hoop 
from the smoke-box—that is to say, the boiler barrel would be 
shortened by about 4ft. The work of evaporation done in this 
portion is almost infinitesimal. By shortening the boiler the 
weight and first cost of the locomotive would be greatly reduced, 
without the sacrifice of any factor worth having. The load on the 
driving wheels would remain within a few hundredweight what it is. 

The cylinders would remain just where they are. A modifica- 
tion in the steam and exhaust pipes would be required, but that 
is all. 

There is nothing original in the proposal to keep the cylinders in 
advance of the smoke-box. Some very powerful and successfal 
engines of this kind are running on Belgian railways, and | have 
no doubt that Mr. Rous Marten can tell us of others, 

The utter inutility of the last 3ft. or so of a very long boiler has 
been demonstrated over and over again. I th’n« I shall not be far 
from the truth if I say that its suppression in this case would save 
at least two tons in deadweight and £150 in the price of the engine. 
As I have no dimensions, these figures must, of course, be taken for 
what they are worth. o50k 

Glasgow, April 6th. 


AIR PUMP DIAGRAMS, 

Sir,—Our attention has been drawn to a letter in your issue of 
the 27th ult., over the initials ‘‘H.S.,” referring to some tests 
which the writer states have recently been carried out on a set of 
three-throw solid plunger pumps. 

In his letter he refers to ‘‘appended sketches,” only one of 
which you have published. If ‘‘H. S.” will be good enough to 
send us particulars of the pumps tested and copies of the sketches 
mentioned in his letter, we sball then be in a position to deal with 
the remarks which he has made regarding the loss of efficiency. 
The sketch which you have published is, to our minds, faulty 
in many respects. 

We may point out that ‘‘H. 8.” is misinformed with reference 
to the practice of the Admiralty, and does not appear to be aware 
that Edwards’ air pumps are being fitted to the auxiliary condensers 
of a number of the most modern battleships in the British Navy. 

Tue Epwarps Air Pump SyNpicaTe, LIMITED. 
(F. L. Rowg, Manager.) 

3 and 5, Crown-court, Old Broad-street, E.C., 

April lst. Pr 

[‘‘H. 8S.” sent two sketches showing the bucket in different 
positions. These were combined by us to make the diagram given. 
—Ep. THE E.] 


SUPERHEATING. 

Sir,—As ‘‘ Super,” in his letter which appeared under the above 
heading in your last issue, refers to us by name, we feel that it is 
incumbent ‘upon us to reply to his letter. We have naturally 
devoted some atnntien' te te question to which he refers, and 
have arrived at results which enable us to proportion our super- 
heaters for the work required of them, but we do not propose at 

resent to publish figures as regards the specific heat of super- 
Seated steam. a 

Such authorities as Professor Ewing, of Cambridge ; Dr. Nicol- 
son, of Manchester; and Professor Burstal, of Birmingham, have 
all ordered or fitted up Schmidt superheaters in their laboratories 
for the special purpose of making experiments, and no doubt 
before long they will have secured information which will be more 
readily accepted than any supplied by a manufacturing concern 
having a special interest in the subject. 

EASTON AND ComPaNy, LIMITED, 
H. K. Baynes, Joint General Manager. ) 

Broad Sanctuary-chambers, Broad Sanctuary, 

London, 8.W., March 31st. 








Since the opening of the Central London Railway the 
London General Omnibus Company has started eight and the Road 
Car Company three new omnibus routes to counterbalance th: 
effect of the ‘‘ Tube ” on their receipts. 
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RAILWAY MATTERS. 


Ox Saturday Lord Powis formally opened the Welsh- 
pol and Llanfair Light Railway, towards the construction of 
V hich the Treasury contributed £14,000. The railway will be 
worked in connection with the Cambrian system, 


Ar a meeting of the board of directors of the London 
nd North-Western Railway Company, held last week, it was 
ao ed to appoint Mr, George Whale to the position of chief 


ore | engineer to the company, on the retirement of Mr. F. 


mechanica 
W. Webb. 

Last year the Japanese railways had been in existence 
for thirteen years. The islands Formosa and Hokkaido now con- 
tain nearly 4000 miles of line, and over 2000 more are authorised, 
much of which is being either constructed or surveyed. The gauge 
of the lines is 3ft. 6in, 

A porter exploded on March 21st, at the roundhouse 
of the New York, New Haven, and Hartford Railroad, at Taunton, 
Massachusetts, A fireman was killed and three other men injared 
be flying débris, The boiler is said to have been an old locomotive 
boiler which was used for heating purposes, 


A misHap occurred on Saturday on the Liverpool Over- 
head Railway. The electric apparatus became fused, and set fire 
to a first-class carriage. The passengers had time to make a hasty 
retreat, and there was nobody hurt. The fire was extinguished, 
and the traffic was resumed in about an hour. 


Tue Baldwin Locomotive Works are said to have 
turned out during the years 1900, 1901 and 1902, 1217, 1375, and 
1520 locomotives respectively. The money value of the year’s 
output for 1902 was about £4,000,000. Of the locomotives built 
424 were compounds, 74 were electric, and 25 were oil-burners, 


Next June the managers of the various Russian rail- 
ways will meet to discuss a list of more than forty questions con- 
nected with the working of the systems under their charge. 
Among the chief questions will be those of introducing the electric 
light into passenger coaches and also of increasing the speed of the 
passenger trains generally. 


Tur work of standardising the gauge of the National 
Railroad of Mexico main line has been completed from Laredo to 
San Luis Potosi, a total of 478 miles, or considerably more than 
one-half of the entire length. The line from Laredo to Corpus 
Christi, 161 miles, is also standard gauge. It is expected that the 
work will be completed during the coming summer. 

Tar guards on the North-Eastern Railway are agitating 
for a redress of grievances, The new engines have brought about 
a diminution in the number of guards’ vaus, and, consequently, 
fewer guards have been needed. The work, however, has been 
divided among the men, who have been on short time, often four 
daysa week. The guards ask that a section should be employed 
in other departments, and that all of them should be able to earn 
“a living wage.” 

Turrp rail troubles from sleet adhering to the rail have 
been overcome on the line of the Aurora, Elgin and Chicago Rail- 
way in the following manner:—A solution of brine, stored in a 
tank on the front platform of the car, is fed upon the rail through 
a jin. rabber tube. It is applied 5ft. to 10ft. in front of the first 
contact shoe, and acts so quickly that the first shoe, it is said, will 
get current, this treatment apparently rendering the ice a good 
conductor. Eight gallons of brine suffices, so it is reported, for a 
run of 24 miles, 


Ir is reported that an effort is to be made to compel 
railroad companies working in New Jersey to employ assistant- 
drivers, whose duty it will be to ridein the cab with the chief 
engine-driver, keep a sharp lookout ahead, and in case of accident 
to the regular driver, he must be competent to take charge of the 
engine and run it. It is expected that the proposed law will 
prevent such accidents as the one that recently happened at West- 
field, as on the class of engines at which the Bill is aimed the 
driver and fireman are not in close communication. 


A LocksmitH of Lodz, in Poland, Stefan Polanoffski, 
invented recently an automatic apparatus for coupling and 
uncoupling railway wagons, The apparatus is of simple construc- 
tion ; it is attached to the end of a wagon, and is worked by a 
slight pressure on a lever. As the inventor is a poor man, a local 
capitalist has undertaken to exploit the invention, which has been 
patented, and which will be exhibited before the Railway Con- 
gress, which will meet in St. Petersburg in a few days, and which 
has offered three prizes for inventions for coupling railway 
wazons, 


THe propcsal to use the automatic stop as a check 
upon drivers who play fast and loose with block signals is 
evidently gaining ground, says the Scientific American. Ina 
recent report of the Illinois Railroad Coramission there are 
given some statistics of derailments at interlocking grade 
crossings of railways in the State of Illinois for the past year, 
from which, it appears, that while out of a total of 197 derail- 
ments only seven were due to defective interlocking functions— 
including defects caused by snow, ice, kc.—and 27 were due to 
defective track or rolling stock, no less than 138 derailments were 
due to trains running against the signals. 


A Brit, as passed by the Chamber of the Chilian Con- 
gress, authorises the President of the Republic to contract by 
tender for the construction of a transandine line for a sum not to 
exceed £1,500,000, on which the Government is to guarantee 5 per 
cent, interest for twenty years, The owners of the lineare to be under 
the obligation to sell the road to the Government at any time after 
five years from the date of its being opened for traffic, for a sum 
not to exceed the guaranteed capital plus 10 per cent., the pur- 
chase money to be paid in bonds to bear 5 per cent. interest, with 
4 yearly sinking fund of 2 per cent. When the Bills have received 
the finishing touch and become law we shall give a summary of 
their conditions, : 


As « result of a conference last November between 
representatives of the leading cyclist bodies and the Railway Com- 
panies’ Association, the companies have made several concessions 
with regard to the carriage of cycles as passengers’ luggage as 
follows: —(a) The railway companies have abolished the old 
owner's risk rate, and the practice of compelling the cyclist to 
nen 4 contract note absolving the railway company from all risk. 
(4) The railway companies undertake to provide better acommoda- 
tion for cycles, and also to see that the same are carefully stored 
and handled, (c) The railway companies will accept all risks on 
the payment of the scheduled rate plus 1d. for insurance, whether 
the distance be short or long. (d) The distance for which a cycle 
will ke carried for 6d. is doubled. , 


An American engineer, Mr. W. E. Williams, in the 
— of a discussion on a paper read before the Western Society 
: Lagineers, on ‘Diversity of Practice,” by Mr. Schenk, told the 
di owing story:—“The officers of a railroad company have 
pk ideas about what constitutes a good location. I once 
. — ni fcr a railroad company the president of which insisted that 
: a ould so locate the road as to have no cuttings, as he had been 
severely snowbound, The vice-president liked to look upon a long 
Whee a straight line, and insisted that we should have no curves. 
Hedda: manager, who in his early days had had charge of the 
core ives, positively forbade our having any grades—that we 
bend Ppt: every hill. The-chairman- of the board and the 

ac of the finance committee demanded that the road should cost 


NOTES AND MEMORANDA. 


NERNs? lamps are coming into extensive use for lighting 
factories and industrial plants in America, The town of RKouses 
Point, N.Y,, las recently adopted 3-glower Nernst lamps for street 
lighting. 


Tue number of persons occupied in the world’s mining 
operations in 1901 was 4,700,973, of which number 1,624,620 were 
engaged in Great Britain and Ireland, the Colonies, Dependencies, 
and Possessions, 


A FLY-WHEEL burst wrecking a 700 horse-power engine 
and generator at the Los Angeles (Cal.) Traction Company’s 
power-house on March 16th. The property loss was £10,200, but 
no one was injured. 


THERE will be one motor car show less in London next 
year, the Stanley C.C, having decided to abandon the Earl’s Court 
Show in view of the unsuitability of the buildings, and the trade 
objection to a multiplicity of shows. 


Ow1ne to official stricture on American naval marksman- 
ship, much time has recently been devoted to target practice. It 
is now reported that the U.S. battleship Indiana has just scored 
fourteen hits in sixteen shots, at a range of five miles, with her 
13in. guns. This is claimed to be a world’s record. 


Many London medical men are anxious to try the 
effect of radium radiations on pathogenic micro-organisms. ‘The 
present market price, however, of high percentage radium salts is 
£400 a pound, and during the past three years only between 500 
and 600 grammes of the new element bave been manufactured. 


DvrinG last month Scotch shipbuilders launched 17 
vessels, of about 34,744 tons gross, as compared with 29 vessels of 
41,729 tons gross, in February, and 21 vessels, of 35,979 toas gross, 
in March last year. In the three months this year Scotch builders 
have launched 59 vessels, of 96,257 tons gross, against 63 vessels, of 
103,000 tons gross, in the corresponding period of last year. 


EnGuisu shipbuilders in March put into the water 31 
steamers aggregating about 53,950 tons gross, against 25 vessels, of 
44,334 tons gross, in February ; 23 vessels, of 66,685 tons gross 
in March last year. For the year so far English builders have 
launched 71 vessels, totalling 150,047 tons gross, as compared 
with 57 vessels, of 163,310 tons gross, in the first quarter of last 
year. 


An increase of the Civil Engineer Corps of the U.S. navy 
is provided for by the Navy Bill, which, by President Roosevelt's 
signature, became a law lately. This Bill authorises an increase in 
the Civil Engineer Corps of the navy to a total of forty, compris- 
ing twenty-eight full civil engineers and twelve assistant civil 
engineers, three of the latter to be appointed each year, until the 
maximum number is reached. There are at present two vacancies 
in the grade of full civil engineer. 


In Professor and Madame Curie’s laboratory in Paris 
at the Ecole de Physique et de Chimie Industrielle there is a tiny 
tube of chemically pure chloride of radium. This, M. Curie 
declares, is the only sample of it in a pure state that exists in the 
whole world. It is about the size of a buckshot, and contains less 
than ;3, gramme. It was with this sample that radium proved 
itself to be a new element, for it showed no lines in the spectroscope 
other than those characteristic of the metal, 


Tue Board of Trade has received information, through 
the Colonial-office, that a uniform time, based on the 30th meridian, 
or two hours east of Greenwich, has been adopted by all the South 
African Governments with the exception of that of German South- 
West Africa. It is announced on the same authority that on 
February 28th, at11.30 p.m , the time was advanced to midnight in 
the Transvaal, and that similar steps were taken in the other South 
African colonies, except Natal, where no change was necessary. 


Tue presidents of some of the various sections of the 
British Association for the meeting to be opened at Southport on 
September 9th are as follows:—Mathematical and Physical 
Science, Mr. C. V. Boys, F.R.S. (Chairman of Department for 


Astronomy and Meteorology, Dr. W. N. Shaw, F.K.S.). Engi- 
neering: Mr. C. Hawksley. Chemistry: Professor W. N. 
Hartley, F.R.S. Economic Science and Statistics: Mr. E. W. 


Brabrook, C.B. Educational Science: Sir William de W. Atney, 
K.C.B., F.R.S. 

AccorDING to the report on the condition of the metro- 
politan water supply during the month of February, 1903, by the 
water examiner appointed under the Metropolis Water Act, 1871, 
the average daily supply delivered from the Thames during the 
month was 115,608,201 gallons ; from the Lea, 44,860,854 gallons ; 
from springs and wells, 41,804,021 gallons ; from ponds at Hamp- 
stead and Highgate, 238,470 gallons. The daily total was, there- 
fore, 202,511,546 gallons for a population estimated at 6,457,556, 
representing a daily consumption per head of 31-36 gallons for all 
purposes, 


A pivision of hydrology has recently been added to 
the Hydrographic Branch of the United States Geological Survey. 
The work of the division will include the gathering and filing of 
well records of all kinds, the study of artesian and other problems 
relating to underground waters, and the investigation of the 
stratigraphy of the water-bearing and associated rocks. In 
addition to the gathering of statistics relating to the flow, cost, &c., 
of the wells, it is hoped in the future to give especial attention to 
the geo!ogical features Which govern, or which are related in any 
way to, the supply of water. 


Tue dust fall recently recorded in many parts of the 
south of “ngland and Wales seems, says Nature, to have been 
more extensive than was at first supposed. Information is now 
coming to hand to show that some parts of the Continent were 
also visited. Jn Austria the dust fall seems to have been on quite 
a large scale. At Kremsmiinster, for instance, dust fell both on 
February 22nd and 23rd, with the wind in the west, and there was 
a haze described as smoke-like. In Lower Austria, at Loosdorf, on 
the afternoon of February 23rd, all the trees were covered with a 
yellow dust. Similar phenomena were recorded at Pyhrn (Upper 
Austria), at Graz, and other places. 


Owt1na to the increased use of water meters the water 
consumption at Lowell, Mass., was lower in 1962 than in any 
previous year since 1890, while the per capita consumption was 
much lower in 1902 than in 1890. The population of Lowell by 
the census of 1890 was 77,696, and by the census of 1900 it was 
94,969. The estimated population in 1902 was 100,000. The 
total average daily consumption in 1890 was 5,373,536 gallons, and 
in 1902 it was 5,729,536 gallons, or 69 and 57 gallons per capita 
respectively. In the twelve years the mileage of water mains 
increased from 92 to 132; the number of services from 8732 to 
10,984, and the number of meters from 1935 to 7129. 


A PRELIMINARY report upon the balloon and kite ascents 
made in Europe and the United States on the morning of 
February 5th has been issued. At Trappes the register recorded 
a height of 15,700 m.; the minimum temperature, — 59-8 deg. 
Cent., was registered at 10,940 m. The reading on the ground 
was 5-4 dez.; at 1850 m. there was an inversion, 1-8 deg. At 
Itteville the greatest height was 15,020 m.. minimum temperature 
— 61-2 deg. at 11,650 m. temperature on the ground 5 deg., inver- 
sion 0-6 deg. at 1880 m. At Strassburg the low temperature cf 
66-0 deg. was recorded at 12,500 m., reading at starting 0 deg. ; 
two inversions were shown, 2-4 deg. at 300 m., and 6-4 deg. at 


MISCELLANEA. 


Tue Irish course ‘for the Gordon Bennett motor car 
race measures 368 miles 765 yards, and leaving out all short 
stretches of a mile and under, there are 221 miles of straight road, 
which will compare favourably with the course of last year in Fran2e. 


An International Exhibitign is to be held at Liége, in 
Belgium, in 1905. It will comprise sections devoted to art, 
science, industry, trade, and colonial activity. Foreign exhibi‘s 
will be admitted into Belgium duty-free on the condition that they 
shall not remain in the country when the exhibition is closed. ; 


THE two new large Government docks at Brest aze 
nearly completed, and the work of prolonging the outer break- 
water, which shelters the man-of-war anchorage, is proceeding very 
fast. The contracts have been given out for the new commercial 
—_ — will shortly be commenced ; the site is now being 
cleared. 


In Natal there has been a good demand for certain 
classes of men on the railways, but these have now been sent out. 
by the Agent-General, and no more are wanted. A good deal of 
work is —- in the building and other trades, but the Icc.| 
supply of labour is generally sufficient, though specially skilled 
men, if they land with a little money, should be able to procure 
work without difficulty. 


Ir is abundantly evident, writes a correspondent in the 
Western Morning News, that the naval engineer problem is by no 
means solved by Lord S:zlborae’s famous memorandum. The 
question of invidious distinctions between the present engineer 
officers, who entered the service by open competition, and the 
engineer officers of the future, who will be nominated, is arousing 
a very bitter feeling in engineering circ'es. 


Tae St. Petersburg District Board of Waterways hes 
just finished considering a project for utilising the motive power 
of the river Volkhov for the purpose of transmitting electrical 
energy to St. Petersburg and also to Lake Ladoga. In the capita’ 
the electric power thus gained would be used in lighting the 
streets, and on Lake Ladoga as a means of hauling ship; and 
barges. he project has been passed on to the Ministry of Ways 
of Communications, 


A pornt of interest to motor car users was decided by 
the Woking magistrates on Saturday, when. the driver of one of 
the motor cars used by Mr. J. A. Fyler, M.P., was summoned for 
not showing a rear light. The bench inspected the car, and found 
that, although lamps were carried on both the near and off sides, 
the rear disc of neither could be seen from a point immediately 
behind the centre of the car at a distance of twenty yards. They 
imposed the nominal fine of 5s, 


A RUBBER-YIELDING vine growing in its uncultivated 
state is reported to have been discovered in the Pijo Muuntains, in 
Honduras. The vine grows to a length of about 100ft., varying in 
diameter from 4in. to 2ft., and is said to produce rubber in con- 
siderable quantities and of excellent quality. Analyses made by 
American and European chemists suggest that the new plant yields 
rubber of a superior quality than the Para rubber, which is so 
extensively placed on the market at the present time. 


Tue secretaries of the Board of Conciliation for Coa! 
Trade of Monmouthshire and South Wales have received a lette- 
from Sir Francis Hopwood, of the Board of Trade, expressing his 
regret that he cannot accept the post of arbitrator, as “‘it is not 
compatible with the best interests of the administration of a 
public department like the Board of Trade that its permanent 
secretary should occupy a position in which he may be called upon 
to decide the question of a general rise or fall of wages.” 


THE new army rifle, to be called the “ Modified Lee- 
Enfield,” will be constructed on the clip-loading principle. The 
magazine will be loaded from two chargers of five cartridges each. 
To facilitate loading the magazine will be somewhat deeper than in 
the present rifle, and it is so designed that before filling there wil 
be no need to detach it. The ten cartridges can be placed ia the 
magazine in two movements, The new weapon will also be one 
pound lighter and five inches shorter than the present rifle. 


THE use of electricity in Mexico, not only for light- 
ing, but also for industrial purposes, is becoming more general, 
and several companies have been formed for the purpose of 
making use of the larger waterfalls throughout the country for 
the generation of electricity. The Electric Light Company of the 
City of Mexico has been unable to supply the demand for 
electricity for lighting purposes, and the extension of the electric 
tramways about the city has greatly increased the demand for power 


THE question between the Manchester Corporation and 
the Manchester Carriage and Tramways Company as to the amount 
to be paid in the acquirement of the property of the company by 
the Corporation was settled on Tuesday. In lieu of the sum of 
£496,000 awarded under the higher of his two awards by Sir 
Frederick Bramwell to the Carriage and Tramways Company, the 
representatives of the Corporation and the company have agreed 
upon a sum to be paid of £335,000, the Carriage snd Tramways 
Company to retain certain stables, horses, and rolling stock. 


A new enterprise worthy of notice, says the British 
Consul at Baltimore, is the Susquehanna Power Company. It is 
the intention of this concern to utilise the immense volume of 
water of the Susquehanna River, to generate by means of dams 
and turbines an electric current to be transmitted to Baltimore, 
Philadelphia, Wilmington, and Chester for use in manufacturing, 
for street and domestic lighting, and for tramcar propulsion. The 
company has already purchased the electric light companies in 
Baltimore and the neighbourhood as an accession to its property. 


Tue French Budget Committee has, says Le Yacht, 
triumphed over the Minister of Marine, and that the French navy 
is to have six new battleships of the type of the République, includ- 
ing that vessel. The Démocratie, like the République, will be built 
at Brest, the Liberté at Saint Nazaire, the Verité at Bordeaux, 
and the Justice and Patrie at La Seyne. The length of the new 
type of battleship is 439ft.; beam, 794ft.; draught, 27}ft.; dis- 
placement, 15,000 tons; engines, 18, horse-power; speed, 18 
knots. The boilers in some of the vessels will be Niclausse, and in 
others Belleville. 


A MEETING of the Tramways Committee of the Birming- 
ham City Council was held on Tuesday, and at its conclusion 
Alderman Beale, the chairman, stated that they were unanimous in 
advising the Council that the inability of Messrs, Batten, Proffitt 
and Scott, of Westminster, to acquire the outstanding leases made 
it impossible that their offer could be entertained. The Committee 
was also unable to advise the acceptance of Mr. Garcke’s modified 
offer based on the extension of the leases to 1911. It is under- 
stood that at the Council meeting a proposal will be made that the 
resolution passed in 1899 in favour of municipalisation should be 
acted upon. 


THE new turbine steamer, launched at Dumbarton on 
Saturday for the South-Eastern and Chatham Railway, is 310ft. 
long, with a moulded breadth of 40ft. and a depth of 25ft., and 
has a complete awning deck. On this deck there are a number of 
special cabins provided for the convenience of passengers. Above 
this first-class accommodation there is a long promenade deck, 
extending out to the ship’s side, which shelters the awning deck 
in wet or rough weather. The machinery will cousist of Parsons’s 
turbines, three being fitted, with three lines of shafting. In 
manceuvring, the centre shaft runs free, and the two side shafts 








pothing, So manifestly the locating engineer was in a fair way to 
* censured at all times and praised at no time.” 


1400 m. A second balloon recorded — 62-0 deg, at.12,100 m., in- 
version 5-5 deg at 1850 m. 


then take the place of ordinary twin screws. The average sea 
speed is to be 21 knots. 
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HORSE-POWER ENGINE AND TWO-PHASE ALTERNATOR 
MESSRS. SULSER BROTHERS, WINTERTHUR, AND KOLBEN AND CO., PRAGUE, ENGINEERS 


( For dese iption see page 363) 
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POREIGN AGENTS FOR SALE OF THE ENGINEER. 


AUSTRIA.—F. A. Brocknaus, 7, Kumpfyasse, Vienna 1, 
CHINA.—K&LLY anp Wa.su, Limited, Shanghai and Hong Kong. 
FRANCE.— BoyvEAU AND CHEVILLET, Rue de la Banque, Paris, 
GERMANY.—ASHER AND Co., 5, Unter den Linden, Berlin. 

F. A. Brocxnaus, Leipzic ; A, Twarrmever, Leipzic, 
INDIA.—A. J. ComBRIDGE AND Co., Railway Bookstalls, Bombay. 
[TALY.—LORSCHER anv Co., 307, Corso, Rome ; Bocca Frergs, Turin, 
JAPAN.—KELLY AND Watsu, Limitep, Yokohama, 

y. P. Manuva anv Oo., 14, Nihonbashi Tori Sanch 
RUSSIA.—C. Ricker, 1h, Nevaky Prospect, St. Petersburg. 

g, AFRICA.—Wa. Dawson & Sons, Limirep, 7, Sea-st, (Box 489), Capetown. 

Gorpow anp Gorton, Long-street, Capetown. 

R. A. THompson AND Co., 33, Loop-street, Capetown, 

J. C. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 

Bast London, Grak town, King Williamstown, Stellenbosch. 

Hanpet House, Limitep, Kimberley. 

Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GoRDON anv Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THompson anv Co., 180, Pitt-street, Sydney ; Melbourne, 

Adelaide, and Brisbane. 

TuRNER AND HenpgRson, Hunt-street, Sydney. 

NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
CANADA.—MONnTREAL News Co., 386 and 388, St. James-street, Montreal. 

Toronto News Co., 42, Yonge-street, Toronto. 

UNITED STATES OF AMERICA.—INTERNATIONAL News Co., 83 and 85, 

Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS —K&.iy anv Watsu, Limirzp, Singapore. 
CEYLON.—WisayaRTNa AND Co., Colombo, 





, Tokyo. 




















SUBSCRIPTIONS. 


Tas Evorneer can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including duubie number) .. £0 148. 6d. 
Yearly (including two double numbers).. £i 98, Od. 

Cora Reavine Cases, to hold six issues, 2s. 6d. each, post free 2s, 10d. 

If credit occur, an extra charge of two shillings and sixpence pez annum 
will be made. 

Foreign Subscriptions will. until further notice, be received at the rates 
givea below. Foreign Subscribers paying in advance at these rates 
will receive Tax Enoinggr weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Taz Evoinkke, and 
accompanied by letter of advice to the Publisher. 

Tain Pargr Coptxs. Tuick Paper Coprrs. 
Os. 


Half-yearly .. £0 188. Od | Half-yearly .. .. £l . Sd. 

Yearly £1168. Od. | Year! Se. ae. lon ee Gee 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


pe The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words, When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in yment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 

Adverti t it be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Bditor of Taz ENGINEER, 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 





riment of the 
hite; all other 








PUBLISHER’S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s, 1d. 





THE PREMIUM SYSTEM. 





*," So much interest has been arousrd by the articles on ‘ The 
Premium System of Paying Wages,” which appeared in these columns 
not long ago, and we have had so many inquiries for copies of 
the issues containing them, that we have deemed it advisable to 
reprint them in a convenient form. In the little volume which 
results we believe no important aspect of the subject has escaped 
attention. Not only are the ins oa outs of the system discussed 
from all points of view, but examples, drawn from the actual 
practice of important works where it is used, are given, so that 
the manager who is contemplating its introduction will find in 
this pamphlet a clear indwation of the lines on which to work, 
The price is One Shilling, and the book is obtainable at this office. 
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TO CORRESPONDENTS. 


447 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Jor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that anawers received by us may be jorwarded to their destination. No 
notice can be taken oy communications which do not comply with these 
instructions, 

&4@F All letters intended for insertion in Tus EnGusmgERr, or containing 
questions, should be accompanied by the name and address oj the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

4@r We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


Usique.—We fancy that our South African correspondent has simply 
stated the facts about the repairs of the bridges as they were officially 
set forth. 

P.--It is quite possible that the rotary engine which you saw at work 
was asteam turbine. None other would comply, we think, with the 
conditions of absolute steadiness and freedom from vibration which 
you noted. 

A. H. T. (Cranleigh).—We have not published the drawings you ask for, 
but you will find most of them in books such as Campin’s ‘‘ Construc- 
tional Iron and Steel Work” and Walmisley’s ‘‘ Iron Roofs,”” which you 
can consult at the Patent-office Library, Southampton-buildings. 


INQUIRIES. 


CARS FOR LIFIS. 
S x —We shall be glad to have the addresses of firms manufacturing 
cars for passenger lifts, in wood. 


London, April 6th. E.RVATOR?., 





CORKITE. 
Str,—Can any «f your readers give me infcrmation abcut corkite, a 
cement in paste form used for furnaces ? 
April 8th. P. G. 








MEETING NEXT WEEK. 


Royal Merrrorotocicat Society. — Wednesday, April 15th, at 
7.80 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, S.W. Papers. “lhe Prevalence of Gales on the Coasts 
of the British Islands, 1871-1900,” by Mr. Frederick J. Brodie ; ‘The 
Duration of Rainfall,” by Mr. Joseph Baxendell. 
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RADIUM. 


THE scientific mind of the world is much exercised 
by radium. We have been asked many questions 
concerning it to which it is at present impossible to 
find answers. The special peculiarity of the new 
substance is that its properties apparently set at 
defiance the so-called law of the conservation of 
energy. We say apparently, and physicists are 
now doing all that lies in their power to bring about 
a reconcilement. Much correspondence has already 
been published from the pens of such men as 
Crookes and Stoney. For the moment, however, 
the world will have to content itself with state- 
ments of phenomena. What will come next no 
prudent man will pretend to forecast. 

In order to arrive at some comprehension of what 
is going on in the world of scientific speculation, we 
have to consider the results of various researches 
carried out by Sir Oliver’ Lodge and many other 
physicists. Up to a comparatively recent period 
all phenomena that attracted attention and 
could not be explained offhand were set down to 
vibrations of that mysterious hypothetical some- 
thing called the ether. Phenomena quite as inex- 
plicable, and not less interesting, have been passed 
over, it is not easy tosay why. But the Rontgen 
rays, phosphorescence, and certain performances of 
electricity did not lend themselves kindly to 
theorising manipulation of the ether. The result 
has been the announcement of the discovery of 
ions, which, put into the simplest possible form, 
means that under certain conditions substances 
send off into space at a tremendous velocity myriads 
of corpuscles, smaller than the atom to an extent 
which the mind fails to grasp. The vibratory theory 
of light has always been unsatisfactory in places. 
A theory of electricity has never been fully framed 
in a way to content the scientific world. The ions 
begin, beyond question, to take the place of ether 
vibrations in fundamental physics ; and it is not 
impossible that a few years will see the ether 
deposed in favour of what may be termed a fluid 
theory, the fluid being composed of ions. 

Lest some of our readers should be disposed to 
say that we are travelling too fast, we quote here a 
passage from a paper by Professor J. J. Thomson, 
of Cambridge University, printed last August in 
the Popular Science Monthly. This paper con- 
cerns itself with bodies smaller than atoms. 
Speaking of the electron theory, he says :—‘ Thus 
this point of view approximates very closely to the 
old one-fluid theory of Franklin. On that theory 
electricity was regarded as a fluid, and changes in 
the state of electrification were regarded as due to 
the transport of the fluid from one place to another. 
If we regard Franklin’s electric fluid as a collection 
of negatively electrified corpuscles, the old one- 
fluid theory will in many respects express the results 





of the new. We have seen that we all knowa good 


| another. 


deal about the ‘electric fluid’; we know that it is 
molecular, or rather corpuscular, in character ; we 
know the mass of each of these corpuscles, and 
the charge of electricity caused by it. We have 


seen, too, that the velocity with which the 
corpuscles move can be determined without 
difficulty. In fact, the electric fluid is much more 


amenable to experiment than an ordinary gas, and 
the details of its structure are more easily deter- 
mined.” There is no reference here to the ether. 
At present we have to face a question which does 
not appear to be answered. There is reason to 
believe that all bodies are emanating corpuscles. 
What is the difference between these and the 
corpuscles of the electric fluid ? 

Radium is a substance discovered by Monsieur and 
Madame Curie. Its existence was, we believe, hinted 
at or suggested by certain results obtained in 
experimenting with thorium, one of the extremely 
rare elements allied to calcium and used in the 
Welsbach incandescent mantle. Elaborate research 
obtained radium from pitch blende, a very scarce 
mineral. We believe that the details of manufac- 
ture have never been made public. It is stated 
that a very small quantity of radium possessed by 
M. Curie cost £5000. It is a daugerous thing to 
deal with in quantity. Its discoverer tells us that 
it would probably mean death to go into a room in 
which there was a single pound of it. A five per 
cent. salt of radium can be purchased in little glass 
tubes in Paris for about a guinea each tube. For 
the time being radium is classed as a metal. The 
substance continuously emits ions with a velocity of 
about 130,000 miles a second, and these corpuscles 
penetrate solids and blister and corrode the flesh. 
Leaving radium for a moment and turning to the 
now well-known cathode rays, also held to be 
corpuscular, we know that the energy due to their 
velocity is enormous. The velocity of the cathode 
ray is much Iress than that of the radium cor- 
puscle; yet we find Monsieur A. Dastre writing in 
the Revue des Deux Mondes: “Jean Perrin has 
calculated the calorific effect which will be 
produced by the blows of an appreciable pro- 
portion of these projectiles. The quantity of 
heat which a kilogramme of this matter would 
generate when suddenly arrested by an obstacle in 
its course would be sufficient to raise instantly to 
the boiling point the water of a lake 1000 hectares 
in extent and 5m. deep.”” Now, radium possesses 
the property of raising the temperature of substances 
near it, and this without any apparent loss or gain 
in itself. So far as we are aware, the radium is not 
itself sensibly hotter than its surroundings. The 
rise in temperature of a thermometer through three 
or four degrees seems to be due to the impact of cor- 
puscles in the way suggested by Monsieur Perrin. 
On this point, however, the physicists have not yet 
arrived at definite conclusions which are universally 
accepted. The fact is that, in popular language, 
radium gives out heat without any ostensible 
cause. 

It is taken for granted that it is certain that heat 
energy cannot be created by any substance, and 
that, as a consequence, radium must get its heat 
through the medium of some external agency. 
Sir William Crookes thinks that the energy is 
supplied by the collisions of the molecules of the 
air with the metal. It has been pointed out, 
however, that this seems to be negatived by the 
circumstance that the quantity of emanations from 
radium is unaffected by the density of the gas in 
which it is placed. Furthermore, it is stated that 
M. Curie has found that radium maintains a 
temperature above that of its surroundings even 
when it is prevented by a suitable coating from 
selecting and arresting the ‘‘quick-moving missiles” 
of the surrounding air. If, however, we accept this 
proposition as being true, and we take it for granted 
that radium is heated by the molecular bombardment 
of a gas, we shall have only changed one puzzle for 
We have, then, to ask how it is that 
radium should be heated in this way and other 
substances ure not. If the kinetic energy of the 
molecules of the circumambient gas is converted into 
heat, then they will by degrees be brought to rest. 
Sir William Crookes knows what is the amount of 
kinetic energy in a five-inch bulb exhausted to one- 
millionth of an atmosphere. Radium in such a 
bulb cannot give out on this hypothesis more energy 
than the expanded bulb contains. If, however, the 
radiation of heat goes on continuously without 
diminution, then it is clear that the atmospheric 
impingement theory must be given up. It may be 
remarked here, however, that there is an analogy 
between the behaviour of radiutaeind that of solid 
fuel—say, coal. The heat energy developed by 
combustion is largely due to the conversion of the 
vis viva of the oxygen molecules into heat. The 
kinetic energy of a pound of carbonic acid gas is 
much less than that of a pound of oxygen, and 





we may say that, in a sense, coal gives out 
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heat by the impingement of gas molecules. 
But the analogy is only apparent. No change of 
state takes place in the radium; there is no com- 
bustion. In another direction, however, there is a 
very remarkable analogy. A magnet is continually 
giving out energy without loss. Dare we assume 
that a magnetic fluid consisting of ions exists? 
Until the other day heat, light, electricity, and 
magnetism were all classed as akin. If the kinship 
still exists, it may perhaps turn out that radium is 
doing nothing more in one way than a magnet does 
in another. They both develop, apparently without 
help,energy. Why and how remains to be explained. 


THE COST OF WARSHIPS. 


THE paper read by Mr. Whiting during the recent 
meeting of the Institution of Naval Architects is 
not less interesting by reason of its suggestions than 
for its statement of facts. It will be remembered 
that Mr. Whiting spoke of the influences which the 
various “accessories” of a modern battleship, or 
cruiser, exerted in determining her weight. It is 
very easy, however, and useful to push his argu- 
ments further, and consider what effect these 
accessories have on the price to be paid for the 
complete ship. Weight represents cost very fully 
indeed in modern navies. It would not be difficult 
to express relative cost in terms of weight. Let us, 
for example, assume that a warship weighing 
14,000 tons costs one million sterling—figures not 
very far from the truth, and quite near enough for 
our present purpose. That means a little over £71 
per ton, or very nearly 7$d. per pound. The 
naval architect has, as was pointed out, to contend 
continually against the argument that small things 
do not weigh much, and that the saving to be 
effected by not having them is not worth counting. 
If we read “price” for “ weight” just the same 
reasoning holds good, and just the same answer 
applies. A multitude of little things have pre- 
cisely the same effect as a few large things. 

Any engineer or shipbuilder who has gone in an 
observant frame of mind through our dockyards, or 
works wherein Admiralty orders are being carried 
out, can hardly have failed to see that reductions in 
cost are regarded as matters of entirely secondary 
consideration. Not only is everything done to 
make a warship efficient, but to make her, in one 
sense of the word, luxurious as well. Money is 
spent without limit, apparently, to produce results 
which have little or nothing to do with the fighting 
capacity of the ships. The provision made for the 
comfort of the crew and officers is unsurpassed, and 
it is costly in proportion. One of the speakers, in 
the course of the discussion which followed the 
reading of Mr. Whiting’s paper, said that he had 
calculated that 1200 tons were added to the weight 
of a cruiser in the way of accessories which might 
be removed, not only without reducing her fighting 
efficiency, but with actually the directly opposite 
result. This represents the very respectable sum 
of £85,000 at least. It is not easy to define with 
precision where the luxurious expenditure manifests 
itself. We may cite, however, the increased cubic 
capacity allowed between decks. A difference, for 
example, in height of three or four inches only 
means a very considerable addition to the cost. 
Fittings of all kinds, again, are designed, made, and 
supplied, without any consideration for what they 
will cost. The only place about a man-of-war in 
which economy seems to be practised is in the price 
paid for the propelling machinery, boilers, and their 
appurtenances. Elsewhere in the matter of material 
alone, money is spent with a lavish hand. The 
gun-metal rack rings of revolving turrets, for 
example, represent a quite unnecessary outlay. 
They would be stronger if made in steel. The 
argument that they might be corroded unless they 
were made of a copper alloy has little or no weight. 
It has been pointed out by more than one naval 
officer that it is not always easy to find employ- 
ment for crews. Much of the time now spent in 

polishing brasswork on deck might be better 
employed in keeping things clean and free from 
rust below. It was agreed on all sides that ships 
now have in them what are called necessaries that 
were not to be found at all in any warships a few 
years ago. It was pointed out that just as the 
modern liner becomes more and more like a splendid 
hotel or a palace in her fittings, so does the desire 
for all that money can give manifest itself in our 
Navy. Admiral Noel was very outspoken on the point. 
It was, he said,a mistake to imagine that English war- 
ships were solely intended to fight, and that being the 
case, they ought to be made as safe and comfortable 
for large crews as possible. No doubt there is a 
considerable element of truth in this. Since the 
close of the great American War of Independence, 
fought in the early part of the last century, it is 


action with another ship. The fight with the 
Huascar scarcely constitutes an exception, any 
more than do actions between British gunboats and 
Chinese junks. Forts have been attacked, as at 
Bomarsund and Sebastopol during the Russian war 
of half a century ago. During the battle of Alex- 
andria, again, our ships fought forts. But it may 
be accepted that ships are designed, criticised, com- 
missioned, repaired, and superseded, without ever 
firing a shot in anger. The fighting powers of a 
ship remain matters of speculation. As Mr. Whiting 
said, there is no means of knowing whether dozens 
of things put into them are or not wanted. We 
cannot set our ships to fight each other to settle the 
point ; but the everyday experience of officers and 
men can be utilised to settle what is and what is 
not essential to their happiness, comfort, and 
health. The tendency is, however, not to stop at 
essentials, and we venture to think that the long- 
suffering taxpayer may say that the line must be 
drawn somewhere. Money in enormous quantities 
is voted for additions to our Navy; the estimates are 
constantly criticised for political purposes on various 
grounds, yet we hardly ever hear it said of any par- 
ticular ship that economy has not been suffi- 
ciently practised in her construction. So far 
as our dockyards are concerned, it is quite 
well known that it is no one’s business in par- 
ticular to economise. Now and then some 
member of Parliament criticises dockyard manage- 
ment, but as he is usually ill-informed, it is easy to 
prove that he is entirely mistaken, and that a 
rigorous economy of time, money, materials, and 
labour distinguish the operations and management 
of a Royal dockyard above and beyond all other 
dockyards in existence. It is none the less certain 
that very competent authorities hold that our war- 
ships are too expensive. It is urged by those who 
design these vessels that the naval officer is the 
man responsible for the outlay. Sir W. H. White 
appeared to admit that much went into a man-of- 
war that he did not think was needed. Mr. Whiting 
is of just the same opinion. If the naval officer is 
really responsible, the sooner a check is placed on 
his operations the better. As the matter stands, it 
seems clear that various influential individuals hold 
that our warships are over-weighted with un- 
necessary luxuries, mechanical and others.~ If this 
be so, then it is certain that they cost more than 
they ought. It is not to be supposed for a moment 
that a parliamentary inquiry into the merits of the 
question could be of the slightest value. Yet we 
think that the pressure of public opinion properly 
directed might not be without good effect. 
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ST. PETERSBURG ELECTRIC TRAMWAYS. 

St. PererspurG is resolved to have an inter-urban 
system of electric traction. What that system may be 
—a tramway, or an overhead railway—remains to be seen, 
but the fact is beyond dispute that a movement is on foot 
to provide something of the kind, and British engineers 
will do well to watch developments. It appears that the 
idea either originated with, or was embodied by, an 
American and a Russian, who laid certain plans before 
the Government, who eventually handed it over to the 
municipality of the city. But they, not caring to 
put the matter into the hands of these gentle- 
men, purchased their plans, which, we understand, 
are for an overhead line. The Dooma, or munici- 
pality, then decided, following examples which are 
numerous enough, to see to the matter themselves, and 
they have already had at least one meeting to discuss the 
question. As they seem not unwilling to put the matter 
into the hands of foreign engineers it is scarcely neces- 
sary to recommend British engineers in this line, who 
have the enterprise and courage to touch Russian 
works, to advise their representatives to follow the 
fortunes of the scheme. 








THE JUNIOR INSTITUTION OF ENGINEERS.—The conversazione of 
this Institution, which recently took place at the Westminster Palace 
Hotel, passed off most successfully, the attendance being greater 
than that of any previous similar occasion. The President, Colonel 
E. Raban,C.B,,and Miss Raban, and theChairman, Mr. KennethGray, 
and Mrs. James Gray received the guests. In addition to the usual 
musical arrangements, prominent featuresin the prog ramme included 
a limelight lecturette on ‘‘ London Traffic : an Unsolved Problem,” 
by Mr. James Swinburne, President of the Institution of Electrical 
Engineers ; a potter's wheel with an operator at work at it, by the 
courtesy of Messrs. Doulton and Co.; an improved pho:ometer, 
shown Messrs. Alex. Wright and Co.; the Kinemat angular 
hole-drilling machine ; a new system of ship propulsion and steer- 
ing, the invention of Mr. W. Cochrane; Nordon’s electrolytic 
rectifier ; timber vuleaaised by a process of Mr. W. Powell ; and 
in the general exhibition of models, &c., were some contributed by 
the Aéronautical Institute and Club. A very interesting series of 
visits to works is now being made, the members on March 23rd 
visiting the new works at Dalston belonging to the Shannon File Com- 
pany. They were shown over by the manager, Mr. W. O, Stanley. 
The works are operated entirely by electric power, the dynamos 
being driven by two steam engines, each of 150 horse-power. 
Steam is raised by Babcock-Wilcox boilers. The wood-working 
and other machinery used in the various processes of manufacture 
of office and bank fittings, &c., was shown running. The apparatus 
for heating and ventilating, and the cyclone or dust-removing 
plant were other special features which attracted particular atten- 
tion. On Monday, April 20th, the members visit the Brook Green 


THE PREMIUM SYSTEM OF REMUNERA?. 
ING LABOUR. 


A paper dealing specially with the premium system as 
applied to the remuneration of labour in engineerip, 
works was read before the Manchester Association of 
Engineers at their meeting on Saturday by Mr. Joh 
Ashford, M.I. Mech. E., who has had considerable prac. 
tical experience, and to some extent is an expert with 
regard to this just now important question. Creat 
interest was consequently taken in the paper, and there 
was a large attendance of members, Mr. (ieo. Saxon, in 
the unavoidable absence of the President, occupying the 
chair. 

The paper opens with a general discussion on the 
advantages and nature of premium systems. It follow, 
very closely arguments with which our readers are already 
quite familiar. It is only necessary, therefore, to say that 
the author arrives at the logical conclusion, and strongly 
advocates the premium system. He then touches on 
other points which have received less attention. 


Queries may be advanced as to how the premium system may 
be successfully worked in such comparative instances as where: 
A. One man works one macbine. 
. One man works two machines, 
. One man works three machines. 
. An apprentice boy works one machine. 
1. An improver works one machine. 
*, One man and one boy work two machines, 

The author has met these several cases in what proves to be q 
satisfactory way, basing his reasoning upon the ideas that it is 
desirable, firstly, that from the employers’ point of view one man 
should work several machines ; secondly, that from the workers’ 
point of view, if he operates several machines, he shal! have q 
sufficiently increased return as an inducement ; and, thirdly, that 
a boy, inexperienced in the use of a machine, requires more time 
to get through a given piece of work. 

Considering— 

A. That one man working one machine is allowed an 
amount of tine equal to unity 2. 2... 2... 

P. The time allowed for work on each of two 
machines shall be two-thirds that allowed in 
case A, giving a total for the two machines of 

Norg.—Where an operator works several machines, his 
time is evenly divided wher booking to the work on 
each machine. The extra one-third time allows « 
margin for the slight loss of time on each machine by 
divided attention, and leaves a margin for extra 
premiutn, 

C. The time allowance for each machine is, in this 
case, one half tbat of case A, giving a total for 
the three machines of ... 2... we 1k 

D. Instead of changing the time allowance for an 
apprentice the case is met by charging to the 
jobone-half of the time taken(half-timecharged) | 

E. For an improver who is earning less than a 
sovereign a week, the time allowance remains 
constant, but the time taken is charged as 
three fourths (? time charged) ... ... ... ... 

F. To meet this case, the time is initially taken for 
each machine as in case A, and three-fourths 
of that is allowed, making a total for the two 
WOMEN vcd ace, sca “Gae,, zaee, ocd 

Norr.—As an inducement to a man to yartrier with « 
boy in this manner, the boy charges his time at one- 
half, the tame as an apprentice working one machine, 
and to obtain a suitable division of time, both th« 
man and the boy book a half of their chargeabk 
times to each machine. 


The author then discusses the inspection and rate-fixing depait- 
ments, and in connection with the clerical work makes the follow- 
ing suggestions, 

As an aid to time setting, the author indicates a few ways 
of easing labour. As frequent reference has to be made to the 
feeds and speeds of machines, a carefully compiled series of tables 
should be prepared of every machine tool with its capacity, feeds 
and speeds, together with any remarks as to its tool equipment, 
faults, &e. . 

When a series of similar jobs of varying sizes have to be 
machined, it is convenient to take some proportionate dimension 
and plot along the absciss« of a diagram and the allowed times 
as ordinates, producing a curve of times for a given machine, 
taking the extreme and several intermediate siz's, From such a 
diagram other times may be read as re«juired. 

For instance, for plain turned jobs of varying lengths and 
diameters, a multiple of the diameters into lengths may be set off 
along the horizontal of a diagram, with allowed times as ordinates, 
Such diagrams may be extended very considerably, as for time 
setting on turret lathes dealing with bar work, &c. It is possible 
with such diagrams to allow for the various failings or facilities for 
production of the different machine tools available for the class of 
work, by adding other lines of proportionate values. 

Another little convenience is Barth’s time setting card. If this is 
modified to suit individual mackines by adding an extra circle and 
pointer with lines indicating cone steps, it is possible to drop 
immediately upon the cone steps required to give the nearest 
cutting speed to that best suiting the job, together with the time 
required for machining. 

The advantages of the premium system of remuneration have 
only been partially stated when the bald system has teen explained, 
for its effect in various other directions is decidedly pronounced. 
From a managing point of view it is of great assistance in watching 
expenditure, and also in observiag the capabilities and smartness 
of the workers, for by the tabulation of results attention is 
spontaneously called to those jobs that have taken excessive time. 
A full use of the time-setting department is also of advantage in 
estimating the expenditure that is likely to be incurred on a given 
machine, and if the whole work of time setting is done from draw- 
ings in advance, it would give an opportunity to alter designs to 
cheapen cost if found necessary. ’ 
There is still another matter to be observed ; by expediting the 
progress of work through the shops—contracts may be filled more 
quickly, capital is locked up a shorter time in progress work and 
items pass into the day book at an earlier date. , 
The author then shows diagrammatically the effect of the premium 
system upon ‘‘on cost” and profits. Starting with an assumed 
normal output with a given plant prior to the introduction of 
premium system, and supposing that the effect of premium is to 
increase output, the diagram is plotted to an ultimate increase of 
output of 100 per cent. j 
Summing up the various items which would have to be increase(l 
when the turnover is doubled, he finds that probably the ‘‘on cost 
becomes 134 per cent. of the original, and for the sake of following 
the line of argument, it is assumed to have a proportional increase 
for lesser additions to turn over, and, as indicative of the com- 
parison between ‘‘on cost” and output, he shows how the ‘‘on cost 
percentage decreases in relation to sales as the turnover rises, and 
points out that it drops 35 per cent. within the ranges included in 
the diagram. : 
In order to judge the probable effect upon profits another dia- 
gramis drawn. For this purpose the productive wages are con- 
sidered as normally amounting to 25 per cent. of the turnover. 
The material is assumed to be 30 per cent. of the turnover and to 
increase in direct proportion. ‘The ‘‘on cost” is considered to 








doubtful if a British man-of-war has ever been in 


works of the Incandescent Electric Lamp Company. 


normally constitute 80 per cent, of the turnover, or 120 per cent, 





eee eee ee ee ee ee lhl hlL,lUCUrlOUCCULelCUeltl!”lc( Ci rlUr Cr FC 





as 
ing 


bn 
aC. 
ith 
at 
re 
in 


he 


he 
VS 


ly 


ly 
n 


Aprit 10, 1903 





THE ENGINEER 





371 








— 

he productive wage. This latter percentage will, of course, 
of ¢ with different establishments. The balance constituting profit 
vary Wi aced at 15 percent. Allowing the various increases as 
is then i and plotting the lines accordingly, shows that the propor- 


discussee oo rt id] the turnover is increased by the 
é rises very rapidly as 0 
7 gece te p bre and in spite of the high Spiaenes ink 
ai te payable to the workers, 
enews | be argued, the author says, that these various diagrams 
igure have been prepared, starting with the simple assum p- 
ant that the introduction of the premium system is bound to be 
oer mpanied by a reduction in the producing time and the paying 
nc ential premiums to the workers. In response, it is merely 
of ae to quote from experience. The author has found that 
oenotions in time and cost have been more than expected, for it 
a no means uncommon to find work costing as much as 30 per 
pe jess when worked by premium than it had hitherto cost by 
cent. 
piece-work. 


As indicative of what can be done the following instances are 
oted:—Work: A set of three cylinders for a triple-expansion 
ps Process: Planing. Machine: No. 147. Machine cost per 




















engine. 
hour 33. ee ae = 
Total ™ | 
Time Time — goa § a a Total 
allowed. taken. | ium, |balance. AR ei cost. cunt, 
oat Pr Z£a.@(82 « @€1)4€464 4 
ret .| 207 | 1502 | 28 | 18-7 [518 2] 2218 0/ 2311 2 
wnd..| 907 | 125 41 82-7 |5 9 7h) 1815 0| 24 4 7 
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Per cent. 

Increase in man’s balance Ist time from 18-7 to 32-7 = 14-0 

Ee 2” 20 ” 18-7 to 35-1 = 16-4 
Saving in wages cost, lst time.. 4a te oe a Ie 

a ~ 2ad time a) EN ak egg Mee 

Total saving in cost to firm, Ist time £46s. 7d... .. = 1 

2nd time £4 19s, 94d. .. 1 


1ono= 
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Work: Bed-plate. Process: Planing. Machine: No. 147. 
Michine cost per hour, 3s, 














ne _ | Hours Per : Total Tots 
sonal = pre- | cent. = machine — 
allowed, taken. { ance. Bn 
mium,. balance. helenee cost. 
ee £sd.| €8 d.| ¢ & d. 
1 1 yi} 15} 26-5 2 9 8 Sie ¢i3t § 2 
dad a 4 184 34 2710; 8 2 0;10 910 
ord 1 3 19 85-5 276 #719 0 10 6 6 
Per cent. 
Increase in man’s balance Ist time from 26-5 to 34-2 = 7-7 
na pa 2ad Pa 26-5 to 35-8 = 9-3 
Saving in wages cost, Ist time .. . = 6-0 
os SS 2ad time .. = 7-1 
Saving in cost to firm, Ist time . oe = 8-1 
Qndtime .. .. 9-5 


The above items were selected as being worked upon a planing 
machine where the cutting speed cannot be varied as in a lathe, 
and reduction in time can only be effected by increasing the cuts 
aad in the handling. 

Another planing job on an old machine progressed as follows :— 


a ¢& Per cent. 
Under piecework cost Sercerre: | Oe a 
Ist time under premium system .. 17 9 .. “ oe ee 
ond, cs ie pe i - 960 
rd i on a cs we. ‘ ae 
4th - 9 ” : 16 2 me ak 


As comparing the results of piecework and the premium system 
as affecting costs, the author has prepared a sheet of results, 
showing at the same time the percentage premium paid to the 
worker, These jobs were done as nearly as could be ascertained on 
the same machine. 

With a view to ascertaining whether the men are losers by the 
change, the author has summed the whole of the work done by 
premium at the works of the firm named, and finds that the 
average percentage of balance paid from the start is 20 per cent., 
while fur seventeen consecutive weeks it has averaged 25-5 per 
cent. 

The success of any scheme of remuneration or working depends 
largely upon those who administer it, and because it is successful 
in one place is no proof that it will be so at another. Even as in 
the case of piecework, while it may produce satisfaction to both 
workers and employers at one place, it may, if not administered 
equitably and fairly, fail to come up to expectations at 
another, Honourable fulfilment of all agreements, especially 
rezarding the standardised times, should be the keynote of its 
administration. 

In conclusion, the author would respectfully submit to his 
fellow-members for their consideration the thought that one of 
the most important principles of management is to create unity 
of interests between those whose help is needed, even in the most 
menial capacity, and the employer; and, that this can best be 
done by instituting such a method of remuneration as is provided 

the premium system. 

The Chairman said they would all agree that Mr. 
Ashford had laid the premium system before them that 
evening with a great deal of detail, and he had been 
most emphatic in putting this system forward as likely 
to prove the most effective in dealing satisfactorily with 
the question of remuneration in the engineering trades. 
The question was one in which the members of that 
Association were very deeply interested. 

Mr. H. F, Massey said he was a thorough believer in 
the premium system, and he had had.some experience of 
its working. He thought, however, a great many advan- 
tages were put down to the premium system which did 
not really, or at any rate exclusively, belong to it. Some 
of the advantages specially claimed for the premium 
system were really the advantages which would be 
got by working under a good system of organisa- 
tion as compared with a poor system; and a care- 
fully watched system of piecework would produce 
many of the good results claimed for the premium 
system. He was not going to say, however, that the 
reader of the paper had overstated the advantages of 
the premium system. With regard to the two systems 
referred to, their experience had been that the Rowan 
system had great advantages over the Halsey, and they 
Were adopting the Rowan system all round, after having 
tried both. The paper had not dealt with the application 
of the system to fitters. This, of course, was a more 
complicated matter than the machining, but the system 
could be satisfactorily applied under a proper arrange- 
ment. With regard to the two-machine work, he did 
not think the method referred to by Mr. Ashford was the 
Fie To give the man the full premium he could earn 

m each machine was not in his (the speaker’s) opinion 
00 much, and was essential to ensure the successful 





working of the system. He thought too much had been 
made of the necessity of an elaborate start to the system. 
At many shops this would be impossible; and in the 
majority of cases he thought it would be better to start 
gradually. One difficulty in introducing the system was 
the amount of work which it entailed. If this was put 
on the foreman it was wrong, and could not be done. If 
it was started apart from the foreman it was also wrong, 
as the foreman must be in touch with it and master of 
every detail, and if he could not master every detail it 
was best to have some simpler system. 

Mr. Tritton said that at their works they had some 
fourteen hundred men working on the premium system, 
and they were working the Halsey in preference to the 
Rowan system. The introduction of the premium system 
had necessitated the creation of three new departments. 
One was the limit gauge system, although this was not 
absolutely necessary in every case. Then there was 
inspection. They could not expect foremen to inspect, 
but they found it essential to have evéry operation passed 
under inspection, and the advantage obtained from this 
had far more than paid for the outlay. In the third 
place, they had to have a system of checkers, and they 
found it cheaper to employ clerks for this purpose to 
make out the notes. They had one clerk for every 
seventy men, and the system had undoubtedly proved a 
success. In applying the premium system to fitters they 
endeavovied to arrange that they should receive more 
generous consideration than was considered equitably to 
meet the case with the machine men. The question 
of debts was an important point. The fact that 
a job was in debt was in itself an indication that 
something was wrong, and in the case of every man who 
did not make a bonus his name and the price of the job 
would be put down. If they could do away with all 
debts it would be a great advantage, but it was of import- 
ance to take particular notice of these debts. He might 
say that they paid particular attention to these debts, and 
the rate-fixers had to explain the matter. With regard 
to working two machines, the man’s premium was paid 
at the full rates, and he possibly got two-thirds of two 
premiums. He must say that the men were still fear- 
fully jealous of the system; but so far as his firm were 
concerned they had never reduced the time unless they 
had put in some new and improved tool. The absolutely 
essential foundation of the premium system was that no 
time should be reduced, and they must have the good- 
will of the workmen if they desired to introduce the 
premium system successfully. 

Mr. Vose was of opinion that what was termed the 
Manchester system of piecework, if properly carried out, 
would produce much the same results as the premium 
system. He thought the premium system was applicable 
mainly to the machine men, and that high-class tool- 
makers could scarcely be adequately dealt with by it. 
The crux of the whole matter was how much were they 
prepared to allow a man to earn above his ordinary 
wage. 

Mr. Brayshaw asked whether the reader of the paper 
had not placed too much to the credit of the premium 
system, and too little to the credit of good organisation. 
He could not understand why a limit should be placed 
on the piecework system any more than on the premium 
system. The great point in the premium system was 
that the saving was divided between the employer and 
the men. In the piece system the saving of the wages 
went to the men, and the saving in the “on cost” to the 
master. One way in which the premium system might 
prove a benefit was that they started with a “clean 
slate,” and could introduce a better organisation. To his 
mind it was to good organisation that they would have 
to look for the advantages which were claimed for the 
premium system. He had been very pleased with the 
tone in which the paper had been put before them. 

Mr. Naysmith said it seemed to him that the real 
point involved was a bargain—and a willing bargain— 
between the two parties, and the manner in which that 
had been put forward was the most valuable part of the 
paper. For his part, he failed to see why a properly 
propounded piecework system should not be as good as a 
premium system. Why should it be supposed that in 
setting the price of a job by the premium system they 
were arriving at a correct basis, and then assume that in 
setting a piecework price they started from a false basis ? 
Both systems ought to be started on a correct basis. In 
the past people who had fixed piecework prices in this 
country had been people who had looked at one side of 
the question only. The limitation of what a man could 
earn to time and a quarter had been an arbitrary 
arrangement which was not a bargain. If the same 
spirit was to be carried out in workshops under the 
premium system, what was to prevent the extension of 
the number of articles to be made at a certain price. 
The whole thing rested upon the point that when once 
a price was fixed it must remain unaltered until the 
employer provided some more efficient tools which 
enabled the workman to turn out more articles. The 
system of paying wages in this country was based 
upon a wrong idea. If they could only get people 
to recognise that it was what a certain article cost, 
and not so much the wages that were paid, they would 
get rid of many of their present difficulties. Except that 
the premium system was a new system, it did not appear 
to him that there was anything that could be said about 
the premium system that could not be said about the 
piecework system. What they wanted was intensified 
production. But what were they going to do with work 
men—which was the case so far as he was personally 
concerned—who would not allow more than a certain 
amount to be earned per hour? And what would they 
do with the premium system under such conditions ? 
That spirit had come about through the persistent 
breaking of piecework prices in the past. Until they 
recognised that there were two sides to every bargain, 
they would never make either the piecework or the 
premium system operate satisfactorily. The intro- 
duction of the premium system meant a large employ- 





ment of clerical work, which was not productive; and in 
some cases there was a tendency to run to extremes in 
this clerical work. They could not press home the truth 
—which had been so strongly set forth in Mr. Ashford’s 
paper—too much, that the more stuff they could turn 
out, to that extent they lessened cost of production and 
reduced their expenses. 

Mr. Ashford, in replying upon the discussion, said that, 
with regard to the difference between piecework and the 
premium system, it was that in the case of the premium 
system there was not the necessity or need to cut down 
a price as there might be in piecework. When a mar 
was earning what an employer considered to be too much 
money under piecework, and as he could get no reduction 
directly in the cost of the article, he thought the time 
had come to cut the price. In the case of the premium 
system, although the man had got an increased percent- 
age, the actual cost to the employer had gone down. He 
agreed with Mr. Massey that an elaborate start under 
the premium system was not in every case necessary. 
It was, however, questionable whether it would be advis- 
able to run piecework and the premium system at the 
same time in one establishment. The premium system 
could be applied to fitters as well as to machinists. 
Certainly in the premium system it was requisite to 
watch the debts, and if possible remove the cause. He 
quite agreed that it was essential to get the goodwill of 
the workmen in the satisfactory operation of the premium 
system, but he did not admit that the Manchester piece- 
work system was as good as the premium system, 
because it did not dispense with price cutting; in the 
premium system they could dispense with price cutting. 
An exact net time was not so necessary in the premium 
system as in piecework, and an error in calculating the 
time was not so serious in the premium as it seemed to 
be in the piecework system. There was more satisfaction 
on the part of the men with the payment normally set 
on the premium system than if set on piecework. No 
doubt, as had been said, there was considerable advantage 
on the side of the premium system in starting with a 
“ clean slate ;”” but the chief thing to be considered was 
the cost of the product, and not the wages of the men. 

A vote of thanks having been passed to Mr. Ashford 
for his paper, the proceedings closed. 








DOCKYARD NOTES. 





THERE is a pretty little row across the Channel just now 
about wine on board ship as a weight. It appears that some 
traveller discovered that instead of grog—which is wine in 
the French fleet—Russian sailors get tea. Russian ships 
carry about 150 automatic torpedoes each, and these weigh 
about what the French wine does. This point has struck 
reformers, who want, instead of vin ordinaire, automatic 
torpedoes, that are anything but ordinary. We do not know 
whether the crusade will result in Jacques Crapaud being 
deprived of his wine for the sake of more torpedoes than he 
can possibly use, but we can think of another navy wherein 
superfluous paint might be replaced by something more 
useful. 





Tur Mars, having adjusted the oil and water problem, has 
left Portsmouth, and in doing so made relatively little smoke, 
so perhaps the smoke drawback to liquid fuel may be abated 
in time. In connection with liquid fuel and smoke, Messrs. 
Symonds and Co. have lately been exhibiting a photograph of 
the Mars using her oil, and the intense black cloud from her 
funnels is very instructive to note in comparison with ordinary 
photographs of British ships under weigh. 





Tue Ariadne appears to have an engine-room staff bent on 
proving that the Belleville is not quite as black as Sir William 
Allan loves to paint it. On an eight hours’ trial at sea, after 
some months of blockade work, she made a mean of 20°5 
knots. She secured also on a twenty-four hours’ out-at-sea 
trial 19-1 knots mean—an excellent performance, for a run 
of this sort is a very different matter to an acceptance trial. 
However, there is all round one little fact that is not likely 
to be realised properly till a war occurs, and that is 
that on the average every British ship somehow or other 
manages on her sea trials to do what she did on her first 
trials. 





Tuts is rare in foreign navies, though all, perhaps, do not 
go to the length of the Spaniards who “ calculated "’ the full 
power trial of the Cisneros. The naive reason given is that 
‘if she ran at full power on trial, she would not, perhaps, be 
able to so exert herself on some future occasion when speed 
might be most necessary.”’ 
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A STEAM RAILWAY COACH. 

WE give herewith two engravings which represent a new 
steam-driven motor coach which has just been designed and 
constructed by Mr. D. Drummond, M. Inst. C.E. It, with 
one other precisely similar coach, is destined to run between 
Fratton and Havant as joint stock of the London and South- 
Western and London, Brighton and South Coast Railways. 
If found successful there, it is intended to employ this form 
of coach over a much wider range of service. Indeed, Mr. 
Drummond proposes, amongst other things, to use it to solve 
the suburban traffic difficulty which Mr. Holden is facing in 
quite another way on the Great Eastern Railway. It is Mr. 
Drummond's idea to work his heavy morning and evening 
traffic with long trains and heavy engines. For the mid-day 
and afternoon traffic, when the number of passengers is 
small—in some instances not averaging more than fourteen 
persons per train—the steam motor coach will be used. 
Coaches of this type will be run just as often as is found 
necessary, and it is anticipated that there will be a large 
reduction in the general running costs. It is further 
surmised that such coaches as these will serve excellently for 
running on small feeder lines and for light railways. 

The general design is well shown in the illustrations. The 
coach body is carried on a channel iron frame which is 56ft. 
long over all, is borne on two four-wheel bogies, and is divided | 
—as regards its passenger accommodation—into two compart- 
ments, first and third, these being separated by a slidirg 
door. The first-class compartment, where the seats are 
placed longitudinally, is intended to seat ten persons. Tle 
third-class compartment, where the seats are arranged in 
pairs transversely on either side of a central gangway, holds | 
thirty-two persons—a total of forty-two in the two compart- | 
ments. Access may be had to the coach at both ends from | 
wide platforms which have openings on either side, these | 
being closed when running by collapsible gates. There is a | 
luggage van capable of holding one ton of luggage, and 
immediately in front of this is the engine. This is of | 

cxcezedingly compact design. The boiler is placed on the 


| authorised by the gas and water Bills respectively. 


centre line, and is of the vertical type, with vertical and cross 
tubes. The cylinders are inclined, and the connecting-rods 
drive direct on to pins on the front wheels. A separate drag 

link serves to work the valve gear. There are no flexible 
steam couplings, the boiler and cylinders being on the same 
frame. The wheel base is 8ft., and the wheels are solid. 

The cylinders, of which there are two, are 7in. in diameter 
with a 10in. stroke. It is calculated that in service the rate 
of acceleration will give the coach a velocity of 30 miles an 

hour in 30 seconds. The coach can be driven from either 

end, there being connecting-rods and levers to work the steam 

valve and brake handles. In practice, however, we gather 

that it will always be driven from the engine end, though the 

man at the rear, who will be the conductor and ticket col- 

lector, will be able to either start or stop, if need be. There 

will be electric communication between the cab and the car. 

The whole forms a neat piece of work, and we gather that it | 
is lighter than one of the ordinary bogie coaches of the 

South-Western Railway. We saw the coach taken through 

some of its first running trials, which it passed most 

successfully. 








PRIVATE BILLS IN PARLIAMENT. 


In the matter of tramway Bills, England and Wales have 
all the legislation to themselves. Ireland, it is true, is 
credited with a single one, but there are no further particulars | 


| afforded, either with respect to its mileage, or the amount of 


capital proposed to be raised. It may be relegated to the 


| same category in which Scotland is placed, which has none. 


The total number of this class of Bills is fifty-one, of which | 
fifty belong exclusively to the two home countries, with a | 
length of 404 miles and a capital of £6,762,302. In this list | 
are not included two Bills which, although relating to tram- 
ways, are classed among the gas Bills, two among the water, 
and one among the electricity Bills. Sums of £53,000 and 
£59,000 of the total tramway capital are proposed to be 
Of these 





fifty-one undertakings, no less than twenty are promoted ly 
town Corporations—a proof, if one were needed, of the 
growth of municipal enterprise. With some exceptions, 
neither the mileage nor the sums asked for are of any great 
magnitude, so our review will be of a limited character. The 
Nottinghamshire and Derbyshire Bill heads the list, withs 
scheme of considerable local importance. It petitions for the 
incorporation of a company and the raising of a capital of 
one million, to construct and work 79 miles of tramways in 
the two counties. A clause is also introduced in the Bill to 
empower the company to take over the undertaking authorised 
by the Mansfield and District Light Railway Order of 1901, 
Fifteen additional miles of double tram tracks are applied for 
by the London County Council in the counties of London 
and Surrey at an estimated cost of £864,000. It is proposed 
to apply certain provisions of the Council’s Electrical Power, 
and of their Tramways and Improvement Acts, to the working 
of these new lines. Last week their attempt to invade the 
jealously guarded precincts of St. Stephen’s was agail 
defeated, and that clause in the Council’s Bill proposing to 
take the tramway over Westminster Bridge and along the 
Victoria Embankment was rejected. It was a very close 
thing, as the clause was lost by only one vote. 

The towns of Preston and Horwich ask for £625,000 to 
make 24 miles of route in the County Palatine of Lancaster, 
and a Bill under the title of the Mid-Yorkshire Tramways 8 
promoted to lay out 20 miles in the West Riding of Yorkshire 
at a cost of half a million. Two equal sums of £320,000 
each are required by the Chatham and District Light Rail- 
ways Company and the Macclesfield and District for 20 miles 
of new tramways in the counties of Kent and Chester 
respectively. Further developments of tramlines in the 
counties of Kent and Lancaster are sought for by two 
other companies, willing to expend a quarter cf a million 
each in their separate enterprises. The interests of 
Gloucestershire are entrusted to the Stroud District and 
Cheltenham Bill, which needs a capital of £266,600 for the 
making of 25 miles of single track. Similar undertakings, 
involving capital ranging from £130,000 to £190,000, aré 
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‘ected in Luton, Dunstable and district, Manchester, 
er Shields, and the Wakefield district, It may be men- 
pier that the Sheffield Corporation propose in their Bill to 
pe owers to enforce the queue system of entry to the cars. 
* Ping the tramway Bills of the present with those of 
OE aio, there is an increase of five inthe number, and of 
Or miles in the length, but the capital isa million less. It is 
ir difficult to account for this reduction. Last year, in its 
Tramway and Improvements Bill, the London County 
‘ouneil made the modest demand for two and a-half millions 
pee out their project. This year the Bill, under the same 
itl places its capital at about a third of the former amount. 

Scotland and Ireland do not appear in the official schedule 
of Gas Bills. The number and amount of money are 
respectively, for the former and present sessions, as 37 to 23, 
and as £2,799,537 to £3,939,148. This increase in the 
capital compensates fully for the loss incurred by the tram- 
way Bills. Seven gas Bills in the list do not enter applica- 
tions under the head of proposed capital. This is a further 
roof of what has been already stated, that there is no relation 
ar the number of Bills and the capital asked for. 
Exclusively of a couple of Bills which are classed respectively 
in the list of those relating to the supply of water and 
electricity, there are thirty-seven dealing with the supply of gas 
In no instance does the capital involved exceed half a million, 
which is sought to be raised by the Corporation of Birming- 
ham. Four sums of £200,000 each are petitioned for by the 
British Gas Light Company at Norwich, the Derby Gas 
Light and Coke, the Ipswich, and the Walker and Wallsend 
companies, for extension of existing works, additional capital, 
and for other purposes. There are only two propositions to 
incorporate new companies. One is the Billingshurst and 
District Gas Company, which is a small affair, and the 
other the North-Western Electricity and Power Gas Com- 
pany. The latter asks for £160,000 to supply parts of the 
counties of Chester, Stafford, Derby, Flint, and Denbigh. 
Both Plymouth and Stonehouse propose to spend £130,000 
in extending their limits of supply and to increase the 
standard price to be charged for gas in certain portions of 
the district. bills are promoted by companies at Hampton 
Court, and at Harrow and Stanmore, in which permission is 
asked to raise sums of the same amount. Maidstone, Scar- 
borough, and Winchester require each £100,000 to keep pace 
with the increasing demands of their area of supply. The 
remaining applications call for no particular notice. The 
proposed illuminating power ranges between 13 and 15 
candles. Similarly, the maximum, or standard price per 
1000 cubic feet varies, but to a greater extent. The price 
charged is frequently a good deal higher without than within 
the district. In the latter case the limits are from 3s. to 
5s, 6d., and in the former from 4s. 9d. to 6s. 

The Water Bills show a great falling off since the record for 
the last year. Twenty Bills instead of thirty-one, and a 
capital of £1,856,735 instead of 44,690,565, are figures 
which are self-explanatory. Of the twenty the Kent Water 
Board and the West Sussex Water Bills have been withdrawn, 
but the capital thereby released is so small as not to be worth 
taking into account. Eleven of the remaining eighteen are 
promoted by Corporations, of which Sheffield has the largest 
schemein hand. The Bill proposes to authorise the Corpora- 
tion to construct certain waterworks, in lieu of works 
sanctioned by the Derwent Valley Water Act of 1899. These 
works are of an extensive character, and nearly half a million 
is the sum at which their execution is estimated. A similar 
authority at Oldham seeks for powers to purchase the under- 
taking of the Commissioners of the Deanhead reservoir, and 
to construct additional waterworks in conjunction therewith. 
In addition to the sums required for the purchase, which are 
not stated, £300,000 is the apparent estimate for the addi- 
tional works. The Bury and District Joint Water Board are 
promoting a project to empower them to raise a quarter of a 
million to extend their supply, and the London Hydraulic 
Power Company wants the same sum for a different purpose. 
It is desirous of subtracting a still further quantity of water 
from the already much depleted resources of our metropolitan 
river. So far, the Bill has been read a second time. Two 


| 
NEW RAILWAY BRIDGE OVER THE TYNE. 


In our issue of September 5th last we gave some account 


| of the new high-level bridge which is being constructed over | 


the Tyne at Newcastle for the North-Eastern Railway Com- 
pany. This bridge, it will be remembered, will afford a con- 
siderable saving of inconvenience and time to trains proceed- 
ing northwards or southwards through Newcastle. 
present trains so doing go into Newcastle station travelling in 
one direction, and leave it in the opposite direction, this 
necessitating a change of engines. The new bridge will do 
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process of cutting through the cantilevers, and a general view 
| of the caisson after lowering 3ft. respectively. As much of 
| the caisson as possible will’ be built while it is suspended. 
| When, however, a certain length has Leen completed, it will 
be allowed to rise and fall with the tide. Rubbing plates will 
| be fastened to the piles, and cast iron rollers placed at each 
of the four corners of the caisson to prevent any possibility 
of jamming. The caisson will finally be weighted and sunk 
with concrete, the ground having been previously levelled off. 

The preparations for lowering will be carried out in the 
| following manner :—The caisson, weighing approximately 

300 tons, will be supported on the timber cantilevers, 
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Fig. 1-CONSTRUCTIONAL STAGING 


away with this necessity, and will enable the trains to go 
through the station without change of direction. 

«Ve are now in a position to give the following par- 
particulars regarding the caissons used in the construc- 
tion of this bridge, The caissons are three in number, 
one for each of the river piers. Their dimensions are 
78ft. long—or 113ft. long from nose to nose of cutwater— 
by 35ft. wide, and the total height of the permanent portion 
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FOR TYNE BRIDCE’ CAISECN 


Fig. 1, of which there are thirty-four. In preparing to 
lower, the caisson will be raised 3}in. by the jacks D and the 
pins B. The holes C will then be on a level with the top of 
the cast iron saddles shown. Pins, 23in. in diameter, will 
then be inserted through the holes C with their ends project- 
ing over the cast iron saddles. The weight of the caisson 
will, when the jacks are eased, be taken by the cast iron 
saddles. The packings under the cutting edge will then be 














Fig. 2—CAISSON SEEN FROM BELOW 


ane of £100,000 and £125,000 for the Sutton District Water 
ompany, and the Merthyr Tydfil Urban District Authorities 


“spectively complete the list of undertakings of any interest | 


m pis class. of Bills. There are forty-six Bills affecting 
_ eg or tidal waters, and some seven millions to be raised 
- ose relating to the supply of electrical energy. We must 
er pore notice of the most important of these for another 


O2casio 








wre understand that both the London General Omnibus 
Pat rp Car Companies have placed orders for omnibuses con- 
on the Fischer petrol-electric system. 


of each caisson when sunk will be 53ft. The illustrations 
which we give herewith show the method of pitching which 
has been adopted for the south pier, and which it is intended 
to employ for the north and central piers also. The caisson 
is erected on timber cantilevers overhanging from a piled 
staging, and on the completion of the first 14ft. it is suspended 
from four girders at two points on each, as shown above in 
Fig. 1. When the timber cantilevers have been cut through 
the caisson is lowered by means of eight 150-ton hydraulic 
jacks sufficiently to allow the next row of plates to be erected 
under the suspension girders. 

Figs. 2 and 3 show a view taken from below during the 





Fig. 3—GENERAL VIEW OF CAISSON 


removed, and the cantilevers cut through on the line F F, 
Fig. 1. 

In lowering, the jacks will first of all take the weight of 
the caisson by acting on pins B, as already described. The 
pins will be withdrawn from the holes C, and the caisson will 
be lowered 1ft. 6in. This will be 1ft. 24in. from its original 
position, since, in preparing to lower, it was raised 34in. In 
this position the pins H will rest on the cast iron saddles. 
The pins B will then be withdrawn and reinserted at L. 
Jacks will then take the weight of the caisson by means of 
| the pins at L, the pins at H will be withdrawn, and the 
| caisson lowered until the pins K rest on the cast iron saddles. 
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By similar operations the pins at M N, &c., will be made to 
rest in turn on the cast iron saddles. The distance lowered 
on each occasion will be 1ft. Gin. The suspension links are 
in 12ft. lengths, and can be added to as required. In the 
right-hand top corner of the engraving shown in Fig. 1 will 
be found a diagram showing the position of the suspension 
girders, S', S*, S*, S‘, and the points of support, P!, P?, &e. 

Sinking will be carried out by means cf compressed air, the 


left untouched. The piece of copper pipe was then left close to 
an opening in the window, where a current of air was blowing over 
After standing in this position for about 
twelve hours, another microscopic examination was made, when it 
was found that a coasiderable amount of corrosion was taking 
place, judging from the scattered clouds of pale blue and green 
After standing for 
two or three days, the blue salts were quite visible without the aid 
The part of the copper not covered with oil 
untar- 


the wetted surface. 


salts forming on the parts covered with oil. 


of the m‘croscope. 
remained 
nished, 


quite 





The result of an analysis 
made by Messrs, Tatlock 
and Thomson, city ana- 
lysts, Glasgow, of some of 
the grease taken from the 
inside of a corroded copper 
bilge pipe on the ss. 


——_—=: 
carried into the tubes ; (¢) when washing out boilers, bilges, & 
in dock, precautions should be taken against drawing al 1 
impurities through the condenser; (e) to avoid as much as the 
sible, in the design of the condenser, the admitted steam strife : 
directly against the tubes. my 

Very little trouble has been given by the condensers of th 
Russian Volunteer steamers as compared with others, prot bis 
owing to their design, and also to the good average qualite 
circulating water.. In regard to the author’s general conchae, of 
on the subject of corrosion in the pipes, &¢., of Russian Voluntos 
steamers, these may be summarised as follows :—(a) Electricit 
supplied for lighting, fans, and belts has not been responsible; 
the corrosion. (/) System of wiring, double or single, has not os 
responsible for the corrosion. (c) Corrosion of pipes _ 
principally due to the quality of engine-room oils in use, (d) Oli” 
oil should not be used in future for lubricating purposes, (6) x 
vegetable or animal oil should be used for lubricating purposes , : 
board ship, and as little tallow as possible should be used, 4 


\\ 


Yaroslay, shows that this 
is a mixture of unsaponifi- 
able or mineral oil, a 
saponifiable oil, and a 
copper soap. It is scarcely 
possible to determine the 
nature of the saponifiable 
oil, as it may be either of 
vegetable or animal origin. 
The presence of a very 
large proportion of copper 
soap, that is, oxide of 
copper, combined with 
fatty acids, shows that 
the free fatty acids—of 
which there are still some 
in the sample—originally 
contained in the vegetable 
or animal oil bave been 
the cause of the corrosion 
of the copper tube. The 
proportion of chloride of 
sodium present in the 


good quality mineral oil should only be used in future. (9) Engine 
room bilge and discharge pipes should be taken out and thorough), 
cleaned, by removing the greasy deposit, and washing out vit 
caustic soda. (4) Engine-room bilges should be thoroy 
cleaned out and washed with caustic soda. (i) Unless conditio: 
(y) and (i) are thoroughly carried out, corrosion will go: be 
immediately stopped by the use of a good mineral oil. ifn 














SOUTH AFRICAN NOTES. 
(From our Local Correspondents. ) 


Tin in Cape Colony.—The recent discovery of tin within sixteo, 
miles of Capetown bids fair to create a local mining industry of 
which southern Cape Colony stands sorely in need. Optimists 
maintain that a new Cornwall has been discovered, and predict ; 
dazzling future. To come down to hard facts, however, streay 
tin gravel has been found at a place situated two miles from Kuijs 
River Station. It is estimated that a million loads of tin-bearing 
gravel is already “‘in sight,” and that the quantity of ore is gop, 


Fig. 4—-SONSTR-CTING THE CAISSON 


caisson being sunk until solid rock is reached. 


shows the caisson during its preliminary erection, gives a 
The caissons are being 


good idea of its general construction. 


supplied by the Cleveland Bridge and Engineering Company, 
The lowering of the first caisson | 


Limited, of Darlington. 
was begun on the 30th ult. 








CORROSION IN METAL PIPES ON BOARD SHIP.* 


By A. W. STEWaRT. 
THE author said that the subject of corrosion in pipes 


already been brought before them in an excellent paper by 
Professor Cohen, of Amsterdam, and the results of his investiga- 
tions, supplemented by those of Mr. Yarrow, go to prove that sea 
water co-operating with atmospheric air is corrosive in its action 


on metal pipes. 

Electric currents from the ship’s dynamos are very often blamed 
in accounting for these abnormal cases, and the investigations 
which Mr. Stewart made on behalf of the Russian Volunteer Fleet 
about a year ago were carried out with the object of ascertaining 
if the dyoamos on board their steamers were in any way respon- 
sible for the very rapid deterioration taking place in some. of their 
pipes. The pipes in question had to be repaired or renewed at 
the end of every voyage, and the general opinion held by the 
engineers of the company was that the electric currents in the 
ship were the cause, and that some radical change would have to 
be made in the electric plant and cables in connection therewith. 
The paper gave the details of these investigations. 

The deterioration in every case was confined to the inner surface 
of the pipes, the outer surfaces bing all in excellent condition, 
which indicated that the corrosive action must have been set up 
from something inside or passing through the pipes. 

Tests were quite conclusive in proving that the currents in the 
ship’s hull could not be held accountable in any way whatever for 
the deterioration of the bilge pipes. In most of the samples of 
engine-room bilge water tested a considerable amount of free acids 
showed themselves to be present, but the samples taken from hold 
wells were found to be nearly neutral. These results seemed to 
indicate something used only in the engine-rooms, which could 
only be sea water or some of the oils. As several cases had 
occurred where dilute acids, or foul water, pumped into ships from 
docks or rivers, had been traced to have been the cause of con- 
siderable corrosion amongst the brass tubes of condensers, Mr. 
Stewart’s next step was to ascertain if any of the ports visited by 
the Russian Volunteer Fleet steamers were liable to such a state of 
things, although it was very improbable, seeing that the condenser 
tubes—which are specially likely to give trouble when foul cir- 
culating water is used—had been remarkably free from corrosion. 
In order to get a basis of comparison with steamers employed in 
the same trade, and in the same waters, he visited sone of the 
Russian Steam Navigation Company’s steamers which were lying 
at Odessa. The results of this inspection were that the bilge water 
in their engine-room wells was found in every case to be neutral ; 
that their bilge suction and discharge pipes gave no trouble, 
although the copper piping was of a poorer quality than that used 
by the Russian Volunteer Fleet. 


The presence of the acids being sufficient to account for the | 
corrosion that had taken place in the pipes, the next step was to | 


account for their presence by analytical tests of the bilge water, 
cylinder oils, engine oils, all taken directly from the tanks of the 
various ships giving trouble. Acids were found in the bilge water. 

In this connection it might be mentioned that the results of 


some experiments carried out by Mr. James Weir, on the corrosion | 


sample is too small to 


account for any corrosion. 
An examination of the 


various analytical tests of 


oil indicates that the cause 
of the trouble has been 
the quality and the par- 
ticular kind of oil used. 
Now, although some 
of the animal and vege- 
table oils, and especially 


Fig. 4, which | olive oil, rank highest in what is known as ‘‘oiliness,” still 


it should be remembered that they are just like salts on 
account of the fact that they consist of a base and an acid. The 
base is usually glycerine, and the acids are numerous. All that is 
necessary to do in order to split up the oil or fat into its base and 
its acid is to raise the temperature to something over 212 deg. Fah., 
when the liberated acid is quite free to attack any exposed metal. 
Mineral oils are not double compounds, as they consist of only tw 


| elements, viz., carbon and hydrogen, which are harmless. 


The test of sample greass taken from the corroded pipe of s.s. 
Yaroslav is also instructive, as we have there some of the free acids 
in evidence, also the copper soap, or results of the free acids’ 


had | attack, which have already spent themselves in absorbing oxide of 


copper. Adding the free and combined acids together we have 
nearly 22 per cent. 

Now, although it is very probable that inferior olive oil has been 
frequently used, and may be held accountable for much of the 
corrosion, still he did not think that a good market olive oil, with, 
say, only 3 per cent. or 4 per cent. free oleic acid, would be a 
guarantee against corrosion, for this reason, that the oil gues into 
the engine-room bilges after serving its purpose on the engine as a 
lubricant. Assuming that the oil remains perfectly pure until it 
reaches the bilges, it will now mix with all the washings of an 
engine-room, including mineral oils, salt water, tallow and burnt 
greases, and possibly free mineral acids, such as sulphuric acid, 
from, say, an inferior or bad mineral oil. 

The presence of sulphuric acid would be sufficient to set up 
decomposition in the olive oil, and thus set free more oleic acid, 
and it is probable that the presence of any of the other mineral 
acids would have a similar result. Several tests have been made 
by chemists to find out if the acidity of oil increases by keeping, 
and the results of their investigations seem to prove that the 
increase is so small as to be of no practical importance. 

From information received, and also from personal examination, 
the brass tubes of condensers seem to have been remarkably free 
from corrosion in the Russian Volunteer steamers, Only one 
steamer. the s.s. Kasan, seems to have given trouble in this 
respect ; six tubes were removed, each having a small perforation 


| about din. diameter, and about the centre of the tube lengthwise. 


Tnese perforations are certainly caused by corrosion, beginning 
from the inside, or the salt water part of the tube. Some of the 
large English and American steamers give a great deal of trouble 
in their condensers from this cause, but it occurs more frequently 
in small steamers, such as paddle-boats, tug-boats, and other such 
craft that move in fresh-water rivers or sea estuaries, 

The continuous and mysterious corrosion of condenser tubes in 
steamers has perplexed the minds of their engineers to find a 
cause, and as something had to b3 blamed, the currents from the 
electric light have usually served the purpose. Many ships have 
been double-wired throughout to try and cure this trouble, but 
with no improvement; and in the course of the author's own 
professional work, several cases had been given him for investiga- 
tion. One case that occurred will help to illustrate the many 
curious causes of corrosion. 

A Channel steamer wired on the single-wire system, and about 
one year old, suddenly gave tiouble in her condenser tubes, most 
of the tubes being sv bad as to require renewal. The engineer 
blamed the electric light, but on my explaining that this could 
hardly be the case, he blamed the manufacturers of the tubes, who 
accepted the responsibility and supplied new tubes free of cost. It 
came to my knowledge that a paddle steamer about twenty years 
old, whose condenser tubes had never given any trouble before, 
suddenly developed serious corrosion—no electric light being 
fitted to this steamer. On making inquiries, it was ascertained 
that the two steamers had been moored together about six weeks 


siderable. This ore assays variously up to 72 per cent of aetuy| 
tin, and samples sent to England have been valued at £80 per toy 
delivered at the smelting works in Cornwall. The million loads of 
gravel in sight should yield at least 4000 tons of solid tin, and jt 
is believed that we are only on the edge of the “ proposition” as 
far as local possibilities are concerned. The lodes from which the 
alluvial tin has emanated have been traced. It ix too early to 
speak with certainty as to their extent and tin-bearing qualities 
but these are known to be great. A company, called the Caps 
Tin Mines, Limited, is in process of formation for exploiting thi; 
discovery. It has a capital of £150,000, of which £50,000 is to be 
spent in machinery and plant. The office is at 5, Cape Times. 
buildings, Capetown. A sample of this tin ore leaves by this 
mail, addressed to THE ENGINEER Office. 

Railway conferencee—The coming conference of railway 
managers at Johannesburg should result in a very much better 
modus vivendi than at present exists in the railway world here, 
The dream of railway people, though not of local politicians, is the 
amalgamation of all the systems in the four colonies and 
Rhodesia into one railway federation. The desirability ¢f arriving 
at this end is undoubted, provided that such an organisation is to 
be controlled in a fair and public spirited manner, and that those 
in command are capable and straightforward men. Though the 
shipping question is all important from an international point of 
view, its solution will only affect in a slizht degree the cost of 
living in the industrial centres of the interior. As long as the 
delivery of goods from Capetown to Johannesburg and from 
Durban to Johannesburg costs £11 and £6 per ton re 
spectively, the question whether the rates for shipment from 
England to Capetown or Durban is 45s. or 25s. per ton isa 
secondary one. The railway conference will not effect a federation 
of the railways, but it should pave the way towards a re-arrange- 
ment and a general reduction of the railway rates. Above all, it 
should open the eyes of the various coastal governments as to the 
necessity for abolishing the transit duties on goods for the Trans- 
vaal and Orange River Colony. 

Hills versus Colonial Covernment.—Mr. Arnold Frank Hills, of 
the Thames Ironworks, who is now engaged in « lengthy and 
complicated lawsuit against the Cape Government, is claiming in 
his personal capacity and as trustee of the Grand Junction Rail- 
ways various sums amounting in the aggregate to half a million 
pounds. This is for datnages and ‘‘actual cost” of work con- 
structed by the plaintiff for the Government on the line ia question 
in Southern Cape Colony. After many tedious hearings in the 
Supreme Court the Chief Justice has given his judgment in the 
following terms :—‘‘ In regard to the claim for damages his Lord- 
ship would only make this general observation—tbat it was 
founded on the fact that the Government had at divers times 
made breaches in the contract, and compelled plaintiff to carry on 
the work in such a way that ultimately the Government was forced 
to take over the work itself. His Lord8hip was satisfied from the 
evidence that if the work had not been thus taken over by the 
Government, so far from makiog a profit by it it would have 
resulted in a final loss to the plaintiff. It was, therefore, to the 
benefit of the plaintiff that tte work was taken over by the 
Government. f this were correct, then, as a general statement, 
it might be affirmed that no damage whatever was proved to have 
been sustained. This was a general remark, but if one went into 
the particulars of them, his lordship wa; satisfied that no damages 
had been proved in any of them. Comiog then to the question of 
actual cost, the greater part of the time of the Court had been 
occupied in discussing what those two words meant, From 
beginning to end there was a distinction drawn wher-ver these 
words were used between value and cost, and in no cas2 could 
those words bear the construction the Government had placed on 
them. This being so it was quite clear that the Government 
engineers had failed tu send in a certificate of actual cost accor 
ing to the construction placed upon those words by the Court; 
they had only given a certificate according to the schedule prices. 
If there had been evidence that the Government had been pre 
pared to give a certificate of actual cost the plaintiff would not 
bave been entitled to succeed, but it was clear that the Govern- 
ment had practically refused to give such a certificate so that the 
Government could not now rely upon the non-fulfilment of the 
condition by plaintiff with respect to this matter. By its own 
action the Government had prevented the fulfilment 0, the condi- 
tion, and it would be a nugatory act to insist upon this certificate 


of iron and steel exposed to water, showed. that it was not the | previously in a certain part of a river not famed for its purity. 

water which oxidised ron or steel, but that it was the corrosive | Further inquiries elicited the fact that they were lying close to a 

agents contained in and brought by the water into contact with the | ™@!2 Sewer pipe, which also — as the Poe iy ohare 

metal. The corrosive agents were found to be atmospheric air and | 8@lvanising works, where many acids were used and discharged ; 
hence the cause of the condenser tube troubles, 


which ought to have been given by the Government, There had 
been a waiver, and the plaintiff was entitled to recover for actual 
costs only. The words must be rightly construed and could not 
be held to include interest, wasted expenditure, or work an 


carbonic acid. Mr. Weir very aptly describes the process of corro- 
sion as an oxygen pick and a carbonic acid shovel. It will be seen 


In some instances steamship companies had adopted double 
wiring in the hope that they would get over condenser tube 


material of which the Government had not received the benefit. 
It was impossible for the Court to go into the question of what the 


actual cost really was ; it was a question in which engineering an 
accounting skill would be required. The engineering skill would 
be supplied by Mr. Tippet and Mr. Roy, and the accounting skill 
by Mr. H. Gibson, and the Court would appoint those three 
gentlemen as special referees to ascertain the actual cost of ie 
construction of the line, such cost not to include interest, waste 0 
expenditure, or any work or material of which the Government 
had not received the benefit. When the referees made their 


from this that, given a plentiful supply of oxygen, the amount of : 3 A 
carbonic acid need not be increased in order to have extensive | troubles, and in one or two cases, which may be put down to coin- 
corrosion. | cidence, the double-wired ships turned out to be worse than single- 
Although the copper pipes in connection with the bilge pumps | Wired ships. One of the largest steam tug boat companies, with 
seemed to be most severely affected, in so far that they were per- | 2° electricity of any description in their ships at all, was particu- 
larly badly affected in this respect. As regards abnormal corrosion 


forated in many places by the corrosion, the cast iron and lead | ; GOSS. : likel 
pipes were also affected. An examination of the pipes below the | 12 condenser tubes my opinion is that the cause is more likely to 
engine platform of the s.s. Oreol showed that a cast iron pipe | be due to the presence of impurities left inside the tubes by the 


about gin. thick was corroded completely through. | circulating water than by an impure quality of brass used in the 
manufacture of the tubes. 

The precautions to be taken against condenser tube corrosion 
should be :—(a) To avoid mooring ships in foul harbours or docks, 
or especially close to sewage pipe discharges ; (}) to avoid leaving 
the condenser full of circulating water when not in use, and when 
using dock or harbour circulating water ; ‘c) to avoid the use of 
iron or steel in any of the sea connections or pipes leading from 
the inlet end of condenser, and thus avoid oxide of iron being 


The next test was with some of the olive oil taken from the oil 


tank of the Nijni Novgorod. A piece of the copper pipe taken 
from the ship was broken through at one part of its section, so 
that a perfectly clean surface of copper was exposed, this being 
proved by a microscopic examination. 
of copper was then rubbed over with olive oil, the other half being 
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Half of this broken section | 


report the Court would be in a better position to decide “2 
costs.” Thus the first stage of this lawsuit has been reached, a“ 
as far as damages are concerned, Mr. Hills has lost his ease. It 1s 
now the business of the experts, a Government engineer, 4 con- 
tractor’s engineer, and an ‘accountant, to arrive at the figures : 
to the ‘‘actual cost.” When this has been done the Court wil 
take the matter up again and give its final judgment. Owing to 





a variety of complications this will take some time, 
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CREW AS A MEANS OF PROPULSION FOR 
SHALLOW DRAUGHT VESSELS.* 

By Mr. A. F, Yarrow, Vice-president. 
per was profusely illustrated by photographs of engrav- 


THE 5 


get originally appeared in the ‘* Transactions” of the 
Smviety of Arts for 1847. 
Naval architects are often called upon to select the best system 


of propulsion for navigatiog exceptionally shallow water, and it is 
this subject we have to deal with this evening. _ 

It is to the screw working in a tunnel that I wish to draw your 
attention. This system of propulsion seems to bave remained 
dormant for a number of years, only a few engineers adopting it, 
as it were, intermittently. 

In the year 1875 Messrs. Thornycroft constructed a very suc- 
cessful twin-screw launch on the tunnel system for Sir John 
Fowler, for the navigation of the Nile. Her dimensions were 63ft. 
in length by 8ft. 6in. beam, 2ft. 6in. draught. Coming to the 
latest develcpment of this type of vessel, I would refer to diagram 
No. 1, which represents a section through one such as we 
frequently build. ‘The upper part of the tunnel is considerably 
above the water line, thus enabling the diameter of the propeller 





with the flap down to 8-25 miles an hour with the flap up, the | 
power at both speeds being the same. 
expected, the increase of efficiency due to the lifting of the flap is | 
greater when the boat is loaded, the lower speed in both cases | 
being what they would bave been if there had been no adjustable 

flap, clearly showing the advantage of the flap. 

Now I propose to describe a set of experiments carried out with 
a view to test the towing efficiency of this method of propulsion. 
We built for the Trent Navigation Comyany a twin-screw tug 
called the Little John. It was 80ft. in length by 14ft. 6in. beam ; 
minimum draught, with steam up, 22in.; displacement about 
40 tons. Each screw was driven by a single inverted engine, 10in. 
in diameter by 10in. stroke, high-pressure, locomotive boiler. 
dimensions of the tug were determined by the size of the locks and 
the depth of the river. 

Up to the time of our building this boat the Trent Navigation 
Company had experienced much difficulty in dealing with their 
traffic. Side-wheelers were found too wide to pass through the 
locks owing to the paddle-boxes, A twin-screw boat, with pro- 
pellers in the usual position, proved very inefficient; a stern- 
wheeler was also tried, and found unsatisfactory. The company 
therefore determined to make a trial of the tunnel system, and the | 
Little John was built. She has been in constant work for several 

















Improved plan 


Fig 2 
oe Se. 


The | 


The results are given in the tab’e herewith :— 


As might naturally be Towing Experiments with Tugs Robin Hood and Little John, with a 


View to Test the Relate Efficiencies of the Two Systems of 
Propulsion. 
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From these experiments and other data it was found that the 


Usual plan 
Fig 3. 














Length 75 f¢ Beam 9f* 3 in 
Draught light steam up Ilin . 

” with 10 tons load 20 in 

, 28 in a oe 
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Speed 34 mls per hour 
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We adopt, for example, 
ina boa* drawing lft., propellers of 24ft. diameter, and in a vess2) 


t» be greater than the draught of water. 


drawing 2it., propellers of 4}ft. to 5ft. diameter. When the vessel 
isat rest the water level inside the tunnel is naturally the same as 
itis on the outside ; but when the propeller begins to revolve, the 
air which is enclosed in the upper part of the tunnel is forced out 
and replaced by solid water. By this means it will be seen that a 
large propeller, capable of utilising considerable power, can be used 
in combination with a shallow draught. There will bean increased 
resistance to the forward motion of the vessel, due to the action of 
the screw in reducing the pressure of water at the inclined part of 
the tunnel forward of the propeller, and this increased resistance 
is common, more or less, to all screw ships, but it is probably pro- 
portionately greater in this class of vessel than in those where the 
propeller is in the usual position. There is also a loss of efficiency 
due to the resistance of the inclined surface of the tunnel aft of 
the propeller. The inclined portion of the tunnel aft of the screw 
should be as nearly horizontal as possible, so as to diminish this 
resistance ; but this would increase the length of the tunnel and 
involve greater draught, because to augment the capacity of the 
tunnel below the water-line is just so much loss of displacement, 
and the water in the tunnel above the water-line is equivalent to 
just so much load carried when the boat is at rest and the tunnel 
full. It is, therefore, desirable to reduce the capacity of the 
tunne! to a minimum, as considerations of draught render it not 
always practicable to select a favourable inclination at the after 
part of the tunnel without causing losses, such as those alluded to 
above, which may be even greater than if a steeper inclination of 
tunnel be adopted. The tunnel is sealed on all sides, this being 
necessary, because when once the airis forced out, it must never be 
allowed to pass in, or the propeller would not be working in solid 
water. As regards the forward part and the sides, there is no 
difficulty in sealing the tunnel satisfactorily, but the extreme after 
part of the tunnel should be arranged to come 2in. or 3in. below 
the water-line, ¢.e., sufficiently below the surface to exclude the 
air. To make the operation clear, I would draw your attention 
to the model, showing the after part of a launch. This, however, 
does not demonstrate the system favourably, because the boat is 
at rest, and the sweeping away of the bubbles of air is not so 
rapidly effected as when the boat is moving ; in fact, in actual full- 
swe examples the action of expelling the air is almost instan- 
taneous. It will be seen that when the motor driving the screw is 
set in motion, the air is driven out of the tunnel, and the propeller 
then works in solid water. Fig. 4 shows the model referred to. 

Above the screw, at the highest part of the tunnel, is a door 
which enables access to be obtained to it with very little difficulty. 
On one occasion we tested the time taken in changing a propeller 
on one of our gun-boats, and it was removed and replaced by 
another in twenty minutes, while the ves:el was afloat. The pro- 
peller, when working in a tunnel enveloped all rouud, is not so 
liable to damage as if it were at the stern in the usual place. 

It has been stated that these vessels did not tow efficiently, and 
that the stern-wheelers which we and other firms built for the pre- 
vious Nile expedition towed better. That was no doubt perfectly 
true, and may lead to the impression that vessels built on this plan 
are not efficient for towing. Such, however, is not the case. As 
amatter of fact, they are very efficient for towing, provided the 
propellers are made sufficiently large. With a view to securing 
the maximum efficiency for speed when not towing, the propellers 
iu all these boats were made of small size. Had the Sheikh and 
Sultan been intended for towing, we should, no doubt, have 
wlopted propellers of a diameter at least 50 per cent. greater than 
we did. I mention this fact, in passing, to avoid the impression 
that vessels on this plan do not tow well. 

I now come to a departure which we have recently made in the 
design of these tunnel vessels, and which have added considerably 
to their efficiency, It will be remembered that the after part cf 
the upper portion of the tunnel, whi h is inclined downwards 
towards the stern, is a source of resistance. As already explained, 
itis compulsory when starting that the after extremity should be 
below the water in.order to prevent air gaining access to the 
teterior of the tannel. Now, experience has shown that once the 
oat is under way the after extremity of this tunnel, when full, 
may be above the surrounding water, because the rush of water 
out of the tunnel in a sternward direction is such as to prevent the 
x, Passing in ; in fact, the after part of this tunnel may be 6in. or 
Po higher than the water level without risk from this cause, at 
the same time improving the result, due to reduced resistance of 
‘ e inclined surface. It has been shown that the after part of the 
— should be below the water-line when the vessel is starting 
ight ; but if it were fixed in that position it would be unneces- 
farily low down when the vessel is loaded, thereby involving 
greater resistance than if the after part of the tunnel terminated 
at a level sufficient for the loaded boat. 
ax” our more recent vessels of this kind, we have made 
hin upper part of the tunnel, from the propeller to the stern, 
an in such a way that it can be raised and lowered to any 
Fi ired height, either by mechanical means or automatically— 
the 30 % and 2, The gain by the raising and lowering of 
is ‘i he is illustrated by a diagram. hen the launch 
eae at, drawing llin. with the same power, the speed is 

0 lg from 9-2 miles an hour with the flap down to 
— es an hour with the flap up ; and when the draught is 28in. 
ed with 20 tons, the speed is increased from 6-9 miles an hour 
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months, and has proved conclusively that this system of propulsion 
is wel] adapted for towing purposes, enabling a considerable amount 
of power to be obtained and efficiently utilised in a smal] boat with 
a very limited draught. 

Through the kindness of Mr. Rayner, the engineer of the Trent 
Navigation Company, an excellent comparison was made between 
our tunnel tug, the Little John, and a side paddle tug, the Robin 
Hood, which the company have for towing on the lower part of 
the river below the locks where the river is deeper. This latter 
vessel had feathering floats, machinery by Penn, and was un- 
doubtedly a good example of this type of vessel, considering the 


Curves of Speed & Power. 
79x 9-3 Shallow draft Screw Steam Launch 


Swain 


proportion of the power of the engine utilised in towing is very 
nearly the same in both cases. The paddle boat is superior to the 
screw at low speeds and the screw better than the paddle at high 
speeds. On the average there does not appear to be any appre- 
ciable difference. It must, however, be borne in mind that one 
boat conforms to conditions of draught and dimensions which the 
other boat does not, the over-all dimensions and draught of the 
Little John enabling her to pass through locks and over shallows 
which the Robin Hood could not. 

In considering the question of towing on canals or shallow rivers, 
it is not unreasonable to assume that the screw working in a tunnel 
damages the banks to a minimum ex- 
tent, and in this respect is better than 
the paddle or even a screw in its usual 
location; because, with the propeller 





























working in a tunnel, the rush of water 
3 + 2 being in an inclined direction towards 
} | the bottom, rather tends to scour it and 
| r 7 | to keep open the course, while with pad- 
| / Yi dles the effect would be rather to disturb 
Ye ae a the banks and to cause the earth that is 
| | | aE Wes | washed away from the sides to settle in 
x | | | J et ‘ the middle. 
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a y’ of q YY ¥ : is a en 
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& AS] & oa) ‘Sa Nav ENGINE APPOINTMENTS. — 
} fe Q- <p MA evat i Naval ENGINEER APPOINTMENTS. 
Pa he an The following appointments have been 
| 171 - 1 24 t ~——- made at the Admiralty :—Fleet engineer: 
al cr bs ae si | . W. Agnew, to the Vivid, for the 
I ; . N Resolution. Chief engineers: W. Ryan, 
es RE 4 | to the Vivid, for the Hyacinth; G. T. 
; 7 74 a. 8 Bs 83 9 93 oF 33 10 Goodall, to the Melampus; A. T. H. 


Speed in Statute Miles per hour. 


sive, draught, and power. She had a ler gth over all of 91ft. Gin. 
by a beam of 14ft., breadth over paddle-bx xes 24ft., draught 3ft., 
displacement about 55 tons, two cylinders 18in. in diameter by 
27in. stroke, condensing, wheels 9ft. 2in. over the floats, 3ft. 10}in. 
wide, return-tube marine boiler. It will therefore be seen that the 
Robin Hood made a fair comparison with the Little John. 

In order to test the comparative efficiencies under ordinary 
working conditions, we towed a number of barges, first with one 
tug and then with the other, «ver the same reach of the river, 
indicating the engines at different speeds, and by means of a 
dynamometer obtaining the pull on the tow rope. The horse- 
power ascertained by the pull on the tow rope, and the speed 
through the water would be less than the indicated power of the 


Stone, to the Edgar; C. C. Sheen, to 
the Duke of Wellington, for the 
Canopus. Engineers: E. E Petick, to 
the Vivid, for the Ettrick; W.H. Glasspole, to the Audacious, 
for the Salmon; T. J. Dawson, to the Edgar; E. J. Campbell, 
to the Vivid. for the Hyacinth; H. G. Radford, to the Duke 


| of Wellington, for the Canopus; G. Robertson, to the Vivid, 


for instruction of engineer cadets; G. F. Thompson, to the 
Dryad ; J. E. Vibert, to the Triumph, for the Fairy. Assistant 
engineers: IF. M. Attwood, to the Irresistible; T. E. F. 
Lilburn, to the Edgar. Assistant engineer (temporary): T. F. 
Aitkenhead, to the Bulwark. Chief inspector of machinery: W. 
H. Davis, to the Wildfire, for duties in connection with Fleet 
Reserve, temporary, to date March 28th. Inspectors of ma- 
chinery: W. H. Riley, to the Pembroke, additional, for Dock- 
yard Res2rve duties, undated; and R. J. Tench, to the Duke 

















Fig. 4 MODEL OF 


engines by the loss due to the propellers—whether paddle cr screw 
—the friction im the machinery, and to the power absorbed in 
driving the tug itself. The barges towed were :— 





Carge. Weight of barge. 

Barge. Tons, Tons. 
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Grand total .. .. .. .. 247 tons. 





| Margaret’s Hope. ‘ 
| the Admiralty had made it was evident that if a dockyard were 


AFTERPART OF SHALLOW DRAUGHT VESSEL 


of Wellington, additional, and G. A, Haddy, to the Vivid 
additional, both for Dockyard Reserve duties, and to date 
March 28th. 

THe New Navat Bask.—At a meeting yesterday cf the 
Dunfermline District Committee of the Fife County Council, Lord 
Elgin made a statement regarding the new naval base at St. 
From the nature of the purchase of land which 


| formed a town of 40,000 inhabitants might be within reasonable 


prospect. The responsible officials authorised bim to say that 
their advice in the matter of a water supply was that at the pre- 


| sent moment it would not be wise to lay pipes for a less population 


than 20,000 within twenty years, 
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Ix our Electrical Engineering Supplement published in 
December last, we drew attention to a fast bit of constructive 
work which had been carried out by Messrs. Mather and 
Platt, in connection with an electrically-driven pumping 
plant for Sydney. This firm has since that time completely 
designed and manufactured a 375-kilowatt dynamo in four 
working weeks, under the following conditions :—The output 
of the machine was 3125 ampéres at 120 volts. The large 
current was above anything for which the makers had 
patterns, and it was necessary to get out entirely new 
drawings and patterns for the yoke ring and magnet poles, as 
well as for a special commutator and brush gears. We are 
informed that not one single piece of material in stock at the 
date of the receipt of the order was suitable, and that every 
part of the machine had to be made and put together in the 
stipulated time. The actual time allowed was five weeks, but 
the whole of this time was not available for work, since the 
Christmas and New Year holidays intervened. Under the 
circumstances we think the performance may be considered 
highly satisfactory. 

We are enabled to give, herewith, a drawing showing two 
views of this machine—one longitudinal, half in elevation 
and half in section, and one transverse, with one magnet pole 
and part of the armature in section—from which the 
general construction may be observed, and the leading dimen- 
sions obtained. We may mention further, that the machine 
has eight poles attached to a cast steel yoke ring by bolts. 
The spools for the field windings are of aluminium. The 
armature core is slotted, and wound with four bars in each 
slot. The machine is shunt wound, all the eight coils being 
connected inseries. The speed is 320 revolutions per minute. 
We mentioned above that a special commutator was necessary. 
As a fact, it was made with a bearing face 19in. long, and con- 
tained 144 bars. Eight brush-holder spindles were provided, 
and each carried eleven carbon brushes of 14in. by 1}in. cross 
section. This gives a bearing surface of 20-625 square inches 
per spindle. 








CATALOGUES. 


HarrisoN Enctne Company, Limited, Manchester.—Steel-clad 
m >tors. 

Royce, Limited, Manchester.—Catalogue, Section III., starting 
s-vitches and resistances, 

ROBERT W. BLACKWELL AND Co., Limited, City-road, London.— 
Catalogue, No. 57, electrical supplies, 

HU! HES AND STIRLING, Clock House, Arundel-street, Strand.— 
Pamphlet describing the Stirling refuse destructor. 
Hart AccUMULATOR CoMPANy, Limited, 
Stratford, E.—Leafiet on motor car ignition cells. 

GENERAL Exectric Compsny, Limited, Queen Victoria-street, 
London.—W Section catalogue, eleventh edition, wires and 
cables, 

_ A. FEARNHEAD, 354, Caledonian-road, London.— Leaflet describ- 
iag an electric light travelling fitting for horizontal and vertical 
movements, 

_Kortine Bros., 53, Victoria-street, Westminster.—Catalogue 
C. 2, ejector condensers, non-return valves, automatic exhaust 
relief valves, &c, 

GEIPEL AND LANGE, Parliament Mansions, Westminster.—Cata- 
logue of Vulcan measuring instruments manufactured by the firm 
of Chauvin and Arnoux, of Paris. The catalogue is descriptive of 
every piece of apparatus mentioned therein, and special attention 
has been 
sets of the electrical trade. 

VeriTys Limited, 31, King-street, Covent-garden, London.— 
This catalogue is in the form of a folio, but whereas all the later 
additions to the ordinary folio are placed above the previous con- 
tents, by an ingenious arrangement this cover allows of all supple- 
ments being filed away at the end of the catalogue for ready 


Marsbgate-lane, 


reference ; that is to say, they take their place in the catalogue at | 


the end of the book. 

GLENFIELD AND KENNEDY, Limited, Kilmarnock, Scotland.— 
This is a neat little book, describing and setting forth the advan- 
tages of the various types of Ashley pumps as used in wells, bore- 
heles, and mines. We learn that, although it is only four years 
since the first pump of this type was made, sixty-seven are now 
either at work or in course of construction, and running in some 
instances at a piston speed of 200ft. per minute, 


paid to the working instructions of the various portable | 
| itself elongating. 
divided amongst the rings the rubber, even when extended, is 


COMBINED REDUCING AND SAFETY 
VALVE. 
THE accompanying illustrations, Figs. 1, 2, and 3, represent 
views of a simple combination of reducing and safety valves, 
the principle of action of which is both novel and ingenious. 
The course of the steam through the valve is indicated by the 
arrow, the high-pressure steam entering at ©, and the 
reduced pressure issuing at D. The working of the valve is 
as follows :—The valve A is connected by a spindle with the 
bottom of the box H, which forms a receptacle for a tube E 
formed of india-rubber, which rests in the bottom part, as 
shown, and is also accommodated in a similar cavity in the 
bottom end of the gilled extension G. This tube E is rein- 


forced on the outside by a series of rings J loosely slipped | 


on. The effect of this combination is that the tube is free to 
stretch in the direction of its length, but remains constant 
in diameter. 
diameter of the tube E or the inside diameter of the rings J 
—which is the same—is made exactly the diameter of the 
seating appertaining to the valve A, the latter is in equili- 

















ROYLE’S REDUCING AND SAFETY VALVE 


brium at any pressure acting in the direction of the arrow, 
which in this case is the initial pressure. 

The box H receives the upward pull of the springs L put into 
tension through the yoke M and adjusting serewN. The pull 
on the springs will therefore disturb the equilibrium 
established as described and give the valve A a preponderance 
upwards, and theamount of tension will determine the reduced 
pressure. For instance, suppose the area of the valve A be one 
square inch and an upward pull of 10 lb. is exerted on the 
springs, as soon as the steam pressure on the top of the valve 
slightly exceeds 10 lb. the weight will overcome the springs, 
and the india-rubber tube will begin to stretch and allow the 
valve to close to its seating, and so prevent the further passage 
of steam. The india-rubber tube with its surrounding rings 
is in effect an elastic cylinder, the bottom end of the casing 
H acting as a frictionless piston, the body of the cylinder 
The movement of the cylinder being 


supported so as not to be distressed. 

The pressure of the adjusting screw N is taken by the valve 
O seated in the cap P. Now this valve is smaller in diameter 
than the valve A, say by 20 per cent., and will lift if the 
pressure above A exceeds by this amount the pre-determined 
pressure for which the valve A is set. The 20 per cent. margin 
is, therefore, a constant ratio for all pressures to which the 
valve may be adjusted. The rubber tube is protected from 
injury by the beat of the steam by being filled with water, 
and the conduction of the heat downwards is largely 
minimised by the gills G. The makers of the valve are 
Royles Limited, Irlam, near Manchester. 


It is found in practice that if the external | 


Swann 


AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


| Chain suspension bridge for New York.—Ths third bridge over 
| the East River at New York, which is now under construction, 
has the distinction of being a chain suspension bridge of 1470ft, 
| clear spar, although originally designed as a cable suspension 
| bridge of 1465ft. span. Each end of the channel span is flanked 
| by a shore span of 725ft., making the total length of the bridge 
| proper 2920ft. The approaches bring the length up to 9900ft., 
with a gradient of one in thirty-five for the approaches. The 
| towers are 400ft. high, and the floor of the channel span is 135ft, 
above the river. There will be four chains of eye bars, each chain 
consisting of two chains one above the other, and connected by 
| bracing in such a way as to form a stiffening truss. The lower 
chain of each pair is not continuous, but connects with the main 
| horizontal trusses carrying the floor system. The cables will be 
| attached directly to the top of the steel towers which rest on pin 
shoe bearings on the masonry just above the water-line, so as to 
allow of a slight rocking movement. The two middle chains are 
40ft. apart, and the outer chains are 27ft. from these, On the 
lower deck of the bridge will be a 36ft. roadway, a double- 
| track electric tramway on each side of this, and a 12ft. promenade 
| outside of these again, the gig gy being beyond the outer 
| cables. On the upper deck will be two double lines for the 
elevated railways carried directly over the tramway lines and 
| between the inner and outer cables. The eight lines of rails are 
expected to provide for a traffic of 200,000,000 passengers 
| annually. All the flooring will have a continuous buckle-plate 
| support. The chains and stiffening trusses form one framework 
with definite and positive attachments, and the form of truss is 
| shallow enough at the centre to cause small temperature and 
| deflection stresses, and deep enough at the quarter points to resist 
| the load stresses, 

Brick-handling machinery.—The use of machinery in brick making 
| is largely confined to the preparation and handling of the clay and 
| the forming of the soft bricks; manual labour is still — 

employed in handling the bricks from the brick machine throug 
| the various processes of drying, burning, storing, and delivering, 
| and this labour constitutes a large part of the labour involved in 
| manufacture. The cars or trolleys must be propelled long distances 
| by manual power, and the bricks must rie repeated handling 
ia setting and emptying the kilns, and in loading the delivery 
| trucks, At the new works of the Fiske Brick Company, U.S.A., 
| machinery has been introduced to such an extent that when the 
| bricks from the machine are well stacked there is no manual work 
or rehandling, the entire force of employés, beyond the brick 
machine gang, being reduced to a mere handful of men. The 
stacking can be done by machinery, but at present this work is 
| done by men. Instead of kandlicg the bricks singly, they are 
| handled in stacks, each stack being about 40ft. long, 20in. wide, 
| and containing 1500 bricks, six courses high. The stand upon 
| which the bricks are stacked has a bottom of transverse seats or 
| bars, between which fit fingers attached to a girder slung from an 
electric overhead travelling crane, which carries the entire load 
| direct to the dryer. Here the bricks are deposited upon racks of 
| steel H beams, so spaced as to admit the “fingers,” so that the 
| girder can be swung loose, leaving the stack of bricks supported on 
the beams, After drying, the entire stack is raised in the same 
manner and conveyed to the kilns, where, however, the racks are 
of brick in order to stand the heat. The kilns have solid walls, 
without any openings, and the top is fitted with an iron cover 
handled by acrane. The stack of bricks is carried to the warehouse 
or stock yard. Shorter stacks handled by cradles are then loaded 
into railway wagons, carts, or barges by cranes. 

Safety blasting powder.—The growing number and seriousness of 
accidents due to the explosion of dynamite while stored or being 
handled has led to a steady increase in the use of certain safety 
powders in the United States during the past few years. One of 
these is ‘‘ Joveite,” manufactured by the Explosives Manufactur- 
ing Company, and a series of tests of this material have recently 
been made by disinterested parties. It is a yellow granular 
substance, resembling sawdust, and is made by melting crystals 
of solid nitro-naphthaline and solid picric acid, after which 
solid nitrate of soda is added. As it contains no moisture, it 
cannot freeze, so that the dangers incident to thawing dynamite 
are avoided ; and being made at a high temperature, its evapora- 
tion does not change when subsequently subjected to heat, as 1s 
the case with dynamite. It is sold in bulk, like black blasting 

wder, or in cartridges, like dynamite. It weighs 33 per cent. 
ons than dynamite of the same power. Its fumes do not cause 
headache and nausea, like those from dynamite, and it can be 
used in wet holes or under water. When exploded in a steel 
mortar fitted with a 75 1b. plunger, 10 grammes of Joveite threw 
the plunger 1C0ft., while a similar quantity of ordinary black 
blasting powder threw it only 30ft. In the cartridges there 1s 
no leaking or oozing out of the disintegrated contents, as occurs 
with dynamite, and forms one of the great dangers incident to the 





latter. A series of careful tests showed that this explosive can be 
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ily by detonators or exploders, such as are used with 


led or : 
senite, and cartridges must be practically in contact for the 
explosion of one to set off the others. The Joveite cannot be 
exploded by friction, shock, pressure, fire, lightning, or electric 


sparks, It may be set on fire, but will burn without exploding. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

THERE has been an increase of activity this week in order to get 
ready for the Easter holidays. These will not be unduly prolonged, 
for there is a good deal of work on the books which requires 
getting on with, including what has been obtained at the quarterly 
meeting. ‘The results of that gathering have proved very satis- 
factory, especially to the crude iron makers, whilst the manu- 
factured iron firms and also the steel firms did well. At the usual 
quarterly meeting of the Galvanised Iron Trade Association the 
reports showed that manufacturers were well engaged, and that 
orders were coming to hand freely, both for home and export. 
There has been no quarterly gathering of the Unmarked Bar 
Association, but members find things rather better than of late, 
and prices seem to be on the turn in favour of sellers, 

The local steelmakers are having matters much more their own 
way just now than at any time since Christmas, so far as freedom 
from continental competition is concerned, In fact, some of the 
German firms have been making overtures for the cancelling of the 
undelivered balance of contracts entered into at low prices three 
months ago with Staffordshire consumers, 

Pig iron continues scarce and dear, Some producers, having 
four or five blast furnaces, have scarcely a ton of iron in stock, and 
have their make booked till the end of August. 

In the engineering trades much activity prevails, and also in 
accessory branches. Railway and tramway engineering is par- 
ticularly brisk just now. An order for 1000 of 16-ton wagons 
was lately placed in this district, and some of the Birmingham 
concerns can see their way for two years ahead. Electrical 
engineers are all very busy. Some large orders for pumps have 
lately reached hydraulic engineers on colonial account. Gas 
engine builders are well employed. Machine toolmakers are fairly 
busy, some of the orders on hand being on account of arsenal 
equipment, 








NOTES FROM LANCASHIRE, 
(From our own Correspondents.) 


Manchester, —Any very definite opinion as to the real position in 
the iron trade is just at present scarcely possible. The market for 
the moment is unsettled by the usual interruption to operations 
caused by the Easter holidays, whilst in addition there has been a 
sort of collapse in the speculative brands of pig iron which further 
acts as a deterrent to business. The considerable downward move 
in warrants during the last few days is attributed largely to 
American influences, Apart from this, as I have pointed out in 
previous reports, buyers here for the most part have had very little 
confidence in the recent upward move and have been buying very 
cautiously ; now that the drop in warrants tends somewhat to con- 
firm their views there is still no disposition to purchase more than 
they can possibly help, The chief giving way so far has been in 
Middlesbrough brands, which have come down about ls. to 1s, 6d. 
per ton. Scotch iron has also eased down slightly ; Lincolnshire 
makers are finding it more difficult to get their recently advanced 
prices, with Lancashire makers not quite so strong at recent full 
quotations, and Derbyshire brands remaining at the comparatively 
low rates that have been ruling for some time past. The continued 
absence of any appreciable improvement in the finished iron trade 
isalsoa weak position in the market. The principal forges are 
still not able to secure work to keep them going more than about 
two-thirds time, and although the recent advance in raw material 
has compelled a stiffening in prices the list basis quotations have 
remained unchanged, and there has all along been here and there 
underquotinginthe market. The steel trade occupies the strongest 
position, both in raw and finished materia]. Although it is perhaps 
exceptional where orders of any great weight are coming forward 
there is in nearly all descriptions of manufactured material con- 
siderable inquiry all round, with a more or less general hardening 
on recent quotations, 

Only an indifferent sort of Iron Change meeting at Manchester 
on Tuesday. The easing down in warrants during the last few 
days has tended to check further buying in pig iron, whilst, in 
addition, the holiday stoppage supplied a further reason for users 
holding over their orders tor the present. In speculative brands 
of pig iron there is lower quoting, and a disposition to undersell is 
again in some quarters making itself apparent. Makers’ quoted 
rates for local and district brands remain practically unchanged, 
but there has been little passing through to afford any real test 
of prices. Delivered Manchester, Lancashire makers are perhaps 
not quite so strong in quoting the maximum prices they were 
asking a week or so back, and for No. 3 foundry their full average 
figure may now be given at not more than 583. to 58s. 6d., less 24, 
delivered Manchester. In Lincolnshire iron there has been no 
further alteration on the list basis rates, which representatives 
of makers state they have been getting on fair quantities, 
notwithstanding merchants are underquoting in some cases 
6d. to 9d. per ton. The list basis rates for No. 3 foundry 
Lincolnshire delivered Manchester remains firm at 55s. 6d tl 
and for No, 4 foundry 54s. 6d. net. Derbyshire brands 
make no appreciable move, and it is only in special cases where 
No, 3 foundry is quoted more than 56s. 6d. to 57s. net, delivered 
Manchester, with No. 4 foundry to be bought on about the same 
basis as No, 3 Lincolnshire. In forge qualities moderate orders 
have been put through by some of the finished ironworks to 
cover immediate wants, and on these the full current prices 
have been paid. Delivered Warrington, these average about 
54s, 6d., loss 24, Lancashire ; 53s, 2d. net Lincolnshire ; and 52s. 6d. 
to 05s. net Derbyshire, For Middlesbrough iron prices are decidedly 
easier, and about 1s, to 1s. 6d. below last week. Open brands 
could be bought through second hands at about 58s. 10d. net, 
with special brands quoted nominally 60s, 4d. net for No. 3 
foundry, delivered by rail Manchester. Scotch iron is alsoa shade 
easier, and, delivered Manchester docks, Eglinton could be readily 
- — 60s. 6d., with Glengarnock and Gartsherrie at about 

The finished iron trade position still shows no material change, 
= certainly comparatively littleimprovement. For Lancashire bars 
s 10s, remains the official basis price, but quotations under this 
igure are reported in the open market, with North Staffordshire 
remaining £6 10s. to £6 15s. delivered here. Sheets range 
o. £8 to £8 5s.; hoops are still quoted £7 2s. 6d. random to 

‘ «s. 6d. special cut lengths, delivered Manchester, and 2s, 6d. 
less for shipment, 
on pasa trade there is a good deal of inquiry coming forward 
BB “ye character both from merchants and consumers, and 
sivas 8 be the most part these are for small quantities, there 
the rafioge large parcels on the market. ‘I'he ition all 

Cugh is strong as regards prices, with makers and manufac- 

For hematites makers’ quotations 


turers mostly well booked. 
ge at from 69s. up to 70s. and 70s, 6d. net, according to 
bat elivered Manchester. Local makers of steel billets are 
rv Booting under £4 1ds.; steel bars range from £6 7s. 6d. to 
the nt 6d.; common steel plates have advanced about 10s. upon 
eenhaen prices ruling a short time back, and are scarcely to 
a oo t under about £6 10s. to £6 12s, 6d.; boiler plates are 
pee Mead firm at the full rates, and it is exceptional where orders 
now be booked eyen with outside makers at much under 





the Association basis of £7 2s. 6d., less 24, for boiler specifications 
delivered Manchester district. 

Generally the situation throughout the engineering trades, as 
reported last week, would seem to be slowly but steadily improv- 
ing, and this is borne out by the reports which come to band 
from representatives of both employers and workmen. The 
employment returns of the local trades union organisations show a 
gradually lessening number of members on out-of-work benefit, 
and rather a pressing demand for both pattern-makers and 
smiths. In fact, the local branch of the Amalgamated Society of 
Engineers for some time past have had no pattern-makers on their 
books. With regard to the general out-of-work returns, the 
Manchester branch of the Amalgamated Society of Engineers, 
with a membership of 7080, has not more than 250 members in 
receipt of unemployment benefit, representing a percentage of 
about 33, as compared with 44 per cent. of out-of-work members 
a short time back. The Machine Workers’ Society also report an 
improvement in the general trade conditions, and a lessening 
number of out-of-work members. 

In one or two special lines firms in this district are pretty full of 
work. Messrs. Isaac Storey and Sons, Limited, have a consider- 
able amount of work in hand in connection with the manufacture 
of surface and jet condensers for torpedo boat destroyers and 
similar craft. They have also condeosing plant in hand for 
Australia, Spain, and Japan, and an experimental set for the 
Woolwich Polytechnic. Some very large cast iron surface con- 
densers are also going through the shops, and in steam-driven, air, 
and circulating pumps they have plant of considerable size and 
weight in hand. 

Amongst improvements in motor car gearing I may mention that 
Messrs. Horsfalland Bickham have introduced a new form of internal 
clutch with a spring drive, which increases efficiency to a very 
great extent. ‘The old type of band brake on the differential 
shaft and road wheels has teen discarded, and double-acting 
expanding internal brakes are now fitted. These brakes, it is 
claimed, will act under any conditions, even if flooded with oil. 
The whole of the ignition—electric—scheme is fitted to a moulded 
screened dashboard. The accumulator, coil, voltmeter, com- 
mutator, switch gap spark device—in glass case—and all wires can 
be easily seen from the driver’s seat, and a fault or short-circuit 
detected without disarranging seats. 

Holden and Brooke, Limited, have brought out one or two 
improvements in their special type of apparatus. One is a new 
patent steam pump valve designed to give a remarkably rapid cut- 
off to the admission of steam, thus avoiding wire-drawing caused 
by the slow moving valves employed in other pumps, and ensuring 
increased economy in steam consumption. 

Another improvement by the same firm is a special type of 
injector designed to compete with the cheap American patterns. 
This injector is re-starting and works over a widely ranging steam 
pressure from 20 1b, to 150 1b., and can be made for other pressures. 
One special feature is that the delicate vacuum ring common to 
this type of injector is dispensed with, its place being taken by a 
heavy bush with long-bearing surface, which is arranged to fall by 
gravity to the working position, and automatic action is thereby 
secured independent of the strength of the jet. The instrument 
can be taken wholly apart without special tools, and the entire 
combining tube, which is made in one piece and falls out on 
removing the bottom cap, can be readily removed for cleaning. 
This injector is specially suitable for traction engines, small agri- 
cultural boilers, steam launches, &c., or wherever first cost is the 
prime consideration. 

Comparatively little or no material change can be reported with 
regard to the position generally throughout the coal trade of this 
district, except that the usual Easter holiday stoppages of the pits 
have brought forward some increased inquiry from consumers to 
cover requirements vntil collieries resume operations. Pits, in 
consequence, have been working rather better time during the 
past week and prices are fairly steady, the reductions in one or 
two cases announced at the commencement of the month not 
having as yet been followed by other collieries in the district. 
The question of price has, however, been under consideration at a 
special meeting of the Coal Sales Association held during the past 
week, partly, it is stated, with regard to the railway locomotive 
contracts, which will have to be dealt with shortly, and partly with 
regard to the course to be taken following the isolated reductions 
in Lancashire, and the more general reductions which have been 
announced in other districts. Although no official statement has 
been made with reference to the decision come to at this meeting, 
I understand that, except where more or less general reductions 
have already been made in the Liverpool district, any further 
move in prices is held over until the matter is again brought for- 
ward at an adjourned mecting to be held towards the close of the 
present month. 

For house-fire requirements, the demand—except perhaps here 
and there a little extra buying prior to the holidays—remains only 
very moderate, with supplies in excess of requirements. Although 
there is no actually quoted change generally in list basis rates, 
prices are becoming somewhat irregular owing to isolated reduc- 
tions and competition from outside districts, and it is generally 
anticipatei that, at any rate with the close of the month, there 
will be some Official reduction upon present list basis rates. 

The lower descriptions of round coal are moving off fairly well 
for steam and forge purposes, with prices well maintained at about 
late rates, and good qualities of steam and forge coals are just now 
being quoted under 8s, 6d. and 8s, 9d. up to 9s. per ton at the pit 
mouth. 

Shortness of supplies, especially in the better qualities of slack, 
is keeping up a strong tone in prices for all a of engine 
fuel, and collieries have no difficulty on any new business that is 
now put throughin gettingan advance uponlaterates. Inmestcases 
this represents about 6d. above the recent minimum quotations, and 
the general tendency of the market is in a hardening direction. 
At the pit mouth best slacks are fetching 6s. 9d. to 7s. 3d.; medium 
qualities 5s, 9d. to 6s. 3d.; and common sorts 4s. 6d. to 5s. per 
ton. 

Some improvement is reported in the shipping trade, with not 
quite such low prices taken to éffect sales, good ordinary qualities 
of steam and forge coals fetching 9s. 9d. to 10s. 3d. per ton delivered 
at the ports on the Mersey, 

A very strong tone is being maintained in the quotations for all 
qualities of coke, both for foundry and furnace purposes, and with 
the scarcity of slack and the stiffening in the price of this class of 
fuel the tendency is decidedly to harden on all new quotations for 
coke, 

Barrow.—The trade doing in hematite pig iron is well main- 
tained, and although there has not been so much speculative 
business as in other classes of pig iron, the actual consumptive 
trade has been steady, and indications are not wanting that ic will 
remain so for a considerable time to come, because the outlook 
points out the prospect of fuller requirements on the part of all 
users of hematite. Makers are in all the stronger position, because 
the stocks of warrant iron are solow. They stand at just over 
23,000 tons, too small a bulk of metal to exercise any speculative 
influence on trade. Makers quote 61s. 9d. net f.o.b, for mixed 
Bessemer numbers, and warrant iron is at 61s. 6d. net cash sellers, 
1d. less buyers, with only a very small business doing. There are 
thirty-six furnaces in blast, being two more than in the corre- 
sponding week of last year. Orders are to hand for plenty of 
Bessemer iron, but only a small business is offering in forge and 
foundry qualities, as prices are too high to admit of this quality 
of metal being used as common iron. There is a good demand for 
spiegeleisen on the part of steel makers, and a ready demand for 
all the charcoal iron produced by the single furnace in blast at 
Back Barrow, 

The steel trade is very busy, and the rail mills especially are 
thronged with orders. New business of an important character 
is coming forward, and it is evident the mills will be kept 
actively employed for a period much beyond the present year. 





The demand is coming from all sources, even from America and 


Canada, and makers are endeavouring by all means to maintain 
their output, as in some instances they are behindhand in their 
delivery engagements. rye rails are still at £5 10s. per ton. 
Competition with colonial makers is still very keen. Ship plates 
are in better request, but the trade done is not sufficient to keep 
the mills constantly employed. Prices are firm at £6 per ton. A 
fuller business in steel shipbuilding material is expected. Other 
classes of steel are in good demand. 

Another submarine boat built for the British Admiralty was 
launched at Barrow this week. It is known as A2, and is 120ft. 
long, being 20ft. longer than Al, launched some time ago. Two 
other submarines are building at Barrow for the Admiralty, 

Coal and coke quiet at low prices. 

Shipping is busier, and iron and steel exports are increasing. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Tue South Yorkshire coal trade appears to be again somewhat 
improving. Coalowners state that business is not at all what they 
could wish it to be, but, on the whole, rather better conditions 
seem to rule. In house coal quotations, instead of getting easier, 
are actually stronger. There are heavier weights being taken to 
both London and the Eastern Counties, and this feature has been 
accentuated during the week in view of the Easter holidays. 

In steam coal the home demand continues to be satisfactory, but 
foreign trade fell away materially during March, though main- 
tained for the quarter. Values still keepsteady. The call for gas 
coal continues to slacken. For small coal in the better corts there 
is a good demand. Coke for smelting purposes is still in improv- 
ing request. Common smudge is little inquired after, and is very 
cheap. 

The weight of coal taken during last month to Hull was 214,784 
tons, as against 245,872 tons in March of last year, showing a 
decrease of over 31,000 tons on the month. The figures for the 
quarter, however, come out more favourably—from January to 
March, 1903, 730,016 tons ; from January to March, 1902, 700,496 
tons. The increase is easily accounted for. It is chiefly owing to 
the large business done with the United States ; in fact, had it not 
been for this trade the opening quarter would have shown a con- 
siderable falling-off.. The total exports for the last quarter 
reached a weight of 341,934 tons, as compared with 218,632 tons 
for the last three months of last year. “With the exception of 
11,696 tons, the whole of the increase is accounted for by the 
larger requirements from the States. 

Some signs of improvement are reported in the iron trade. 
It is to be hoped these signs will be followed by a distinct 
betterment of business, which has been much needed in many of 
the heavy branches, and in the lighter departments as well. There 
are many men idle, or only partly employed. The new quarter 
opens with a decidedly better tone in both pig iron and finished 
materials, The result of juotations shows an advance of ls. to 
ls. 6d. per ton. 

Some signs of improvement are evident in the engineering 
establishments. ‘There is a complaint, however, of the extreme 
cutting of prices, more particu'arly in propellers, crank shafts, 
and similar heavy work. Makers are anxious to keep their 
staffs together and maintain their connections, for which they are 
disposed to make concessions. 

In the lighter trades of this city business is very unevenly 
distributed, and in no quarter do we find it of any great magni- 
tude. 

In the cutlery, silver, and plating departments, the opening 
quarter of the year has been anything but brisk, while prospects 
for the present quarter are not at all encouraging. There are no 
better reports received from the tool trades, and on the whole the 
people of Sheffield and district, in almost every direction, will 
have little difficulty in taking their Easter holidays, and even pro- 
longing them to an extra day or two if so desired. 

The executive of the Yorkshire Miners’ Association, at their 
meeting at Barnsley on the 6th inst., appointed four delegates to 
represent them at the annual International Miners’ Conference, to 
be held at Brussels in June, and also six delegates to “lobby” 
members of Parliament in favour of the Miners’ Bill and the Trades 
Dispute Bill, which are to come before the House of Commons in 


May. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE course of business in the pig iron trade of this district is, to 
say the least, somewhat anomalous ; when the pig iron consuming 
industries were depressed pig iron was in active demand, and 
prices moved upwards; now when there is a revival in the 
finished iron and steel industries pig iron prices are moving 
back ‘rapidly. It was the unexpected demand from America 
for our iron that caused the prices to rise, and it is the collapse of 
that demand which has led to the ‘‘slump” in prices. For fifteen 
months the Cleveland ironmasters have had a fairly good time 
which they certainly would not have experienced if the American 
buyers had not been compelled to seek for supplies of iron from 
abroad. 

Foundry qualities of Cleveland pig iron have been reduced in 
value in sympathy with the fall in warrants, but the decline has 
not been to the same extent. 

For hematite pig iron the demand has improved, and prospects 
are more encouraging with the revival in the steel trade. Rubio 
ore is steady at 16s. 3d. per ton, delivered at wharf on Tees, 

A poor export of pig iron from the Cleveland district is this 
month being recorded, and it is much short of the figures reported 
for last month, these being the heaviest that have been noted for 
about two years. The deliveries to the Continent continue dis- 
appointing, more particularly those to Germany. The shipments 
to the United States have slackened again, and there is every 
likelihood of America requiring very little of our, or any, foreign 
iron, seeing that the American producers can more fully meet the 
needs of the consumers there. ‘he transport difficulties are now 
being rapidly got over, furnaces are producing more iron, and the 
prices have been reduced, some pig iron as much as 6s. per ton. 
The stock of Cleveland pig iron in the public warrant stores has 
not been reduced lately. The quantity held in Messrs, Connal and 
and Co.'s public warrant stores on 6thinst. was 134,012 tons, an 
increase this month of 2227 tons. The stock of hematite pig iron 
in the came stores has stood at 1300 tons since December 18th. 

The firms of Edward Williams, Linthorpe Ironworks, Middles- 
brough, and the Dinsdale Smelting Company, Limited, Middleton 
Ironworks, Fighting Cocks, near Darlington, have been amalga- 
mated, and the combined concern will be known as the Linthorpe 
and Dinsdale Smelting Company, Limited. Messrs. Williams have 
six blast furnaces, of which two are in operation, producing 
hematite pig iron, and the Dinsdale Company’s works consist of 
four furnaces, one of which is in blast. The Dinsdale works 
were stopped for some fifteen years, and only recommenced opera- 
tions about two years ago, with Mr, Joseph Torbock as the chief 
partner. The management of the new company will be prac- 
tically the same as heretofore, and the arrangement is to date 
back to Ist ult, 

The producers of finished iron and steel are well supplied with 
orders, and the advances in prices that have been made during the 
last fortnight have in no degree checked the improvement in the 
demand, but rather has stimulated it ; buyers recognise that there 
were good grounds for advancing the prices, apart from the fact 
that the cost of production has increased. ‘The revival in the 
manufactured iron and steel industries of this district is generally 
recognised, foreign competition is giving less trouble, and other 








home districts are putting up prices to fully the same extent as the 
producers on this North-East Coast, 
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The improvement in the shipbuilding industry is well maintained, 
and itis now believed that the trade will continue to increase, 
though up to the present the number of idle steamers in our 
rivers has not appreciably diminished. Nevertheless, freights have 
in some directions become more favourable for the shipowners, 
who are beginning to take a less pessimistic view of the future than 
has been the case for a long time. 

There is yet no material improvement in the marine engineering 
industry, but other branches of engineering are doing fairly well ; 
in fact, some have as much work as they can undertake, and could 
do with additional hands, 

Mr. Hugh Bell, who has for many years acted on the Board of 
the Tees Conservancy Commissioners, as a representative of 
Middlesbrough, has resigned his seat, in order that he may in 
future act as the representative of the Board of Trade in place of 
Sir Joseph W. Pease, Bart., M.P. 

The North-Eastern Railway Company has ordered two large 
four-cylinder petrol engines from the Wolseley. Motor Car Com- 
pany, Adderley Park, Birmingham, to run on their lines between 
Hartlepool and West Hartlepool, where the competition of the 
electric street cars is severely felt. These engines have horizontal 
cylinders. They will be substituted for vertical petrol engines 
ofa different design previously ordered by the company, but 
which as the result of experimental trips were not found altogether 
suitable to the traffic. The autocars are to be 53ft. long and 13ft. 
high, and will provide seating accommodation for fifty-two 
passengers. 

Though the Americans have almost ceased to buy any fuel from 
this district, and not much is being sent, yet the coal market is 
even more satisfactory than it was when the demand from the 
other side of the Atlantic was in full swing, there having sprung up 
a heavy demand from the Continent chiefly, and quite a number 
of orders for large quantities have been placed, and at prices 
which differ little from those which ruled for the contracts which 
have been running over the past year with the same buyers. 
Among the contracts now under negotiation is one for 109,000 tons 
for the Imperial Continental Gas Association, which company 
usually buys from certain Tyneside collieries, the delivery to be 
made at Hamburg and Stettin. Another contract which has been 
settled is for 120,000 tons of Northumerland steam coal for the 
Russian naval dockyard at Cronstadt over the year. The Sunder- 
land Gas Company has ordered from four of the North Durham 
collieries about 100,000 tons of gas coals, Shipments to Baltic 
ports may be expected soon to be very heavy. The situation is 
thus satisfactory, apart from any briskness that the nearness of the 
holidays may have brought about, and there is reason for the 
better tone in the market which has lately been noticeable. Small 
steam coals are in rather a short supply, and coking coals and coke 
are likewise not so readily obtainable as they were a short time 
ago, while they are in decidedly better demand both on home 
account and for export. Foundry coke is firm at 17s. 6d. per ton 
f.o.b., and medium qualities are being sold at 16s, 6d. per ton 
delivered at the Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been an easier feeling in the pig iron market this 
week, and prices are materially reduced. A large quantity of 
warrants was thrown upon the market at ihe end of last week, 
owing to the announcement that a fall from one to two dollars had 
taken place in the price of American southern pig iron. This 
reduction was totally unexpected, and it is believed to have been 
made for the purpose of excluding imports to the States of foreign 
iron during the latter half of the present year. The expectation 
is that it will also have the effect of stopping exports from Scotland 
to the United States, at least for some months. 

The fall in prices of warrants has not so far had any effect in the 
way of inducing consumers to purchase. Indeed, there was a 
rather better demand for pig iron a week ago than there is at 
present. Still itis not thought that prices will go back just now 
very much further. There may possibly be some improvement. 
It has to be kept in view that stocks are normally low, and 
also that the heavy sales of iron which were made at the end of last 
week were almost entirely speculative. 

The prices of Scotch makers’ iron have, so far, not suffered much 
from the speculative drop in warrants. 

The shipments of pig iron from Scottish ports in the past week 
were comparatively good, amounting to 8301 tons, against 6631 
tons in the corresponding period of last year, showing an increase 
of 1665 tons. The total shipments of Scotch pigs since the begin- 
ning of the year now reach 96,627 tons, which is 19,142 tons more 
than in the corresponding period of 1902. 

The arrivals of Middlesbrough pigs at Grangemouth for the 
week have been 13,109 tons, showing an increase of 1378, over 
those of the corresponding week of last year. ‘ 

There are 87 furnaces making pig iron in Scotland at present 
compared with 83 at this time last year. Of the total, 43 furnaces 
are making hematite, 39 ordinary, and 5 basic iron. 

There is a fair business doing in the steel trade, and it is hoped 
that it may improve. The makers of finished iron report an un- 
satisfactory demand, and trade with them is quiet. 

It is feared tbat a crisis of a threatening nature is at hand in 
the ironmoulding trade of Scotland. The employers a sbort time 
ago intimated a reduction in wages of }d. an hour, or ls. per 
week on time rates, and 2} per cent. on piece rates, to come into 
force on May Ist. A ballot of the workmen has been taken, with 
the result that 623 have voted for accepting the reduction, and 
4259 against. The secretary of the Ironmoulders’ Association has 
accordingly intimated to the employers that the men will resist 
the proposed reduction of wages. It is hoped, however, that 
before the beginning of May some arrangement may be come to, 
in order to avoid a strike. 

The coal. trade in Scotland is fairly active. The past week’s 
shipments from Scottish ports aggregated 209,595 tons, compared 
with 192,222 in the preceding week, and 195,544 in the corre- 
sponding week of last year. There-has been a little more doing 
in long-distance cargoes, and the continental trade is also showing 
up very well, Business in the home branch of the trade is good 
for the season. A reduction of 6d. per ton was made in splint 
coal for the present month for manufacturing purposes. The 
shipping quotations at Glasgow are, for splint, 9s. 6d., and for 
steam and ell coal 9s. 6d. to 9s. 9d. per ton. There is a good 
demand for the better qualities of household coal, both for home 
use and export ; but secondary and inferior kinds are difficult to 
sell, except at easier rates. 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 

Str F. Horwoop has declined to accept the position of 
independent chairman offered him by the Joint Committee of the 
Coalowners’ Association. The condition of the coal trade has the 
usual holiday feature about it, and the element of uncertainty with 
respect to the extent of the colliers’ regularity at work is telling on 
business, At one meeting held by the colliers a strong wish was 
expressed to have several days’ “‘ leave,” and as Thursday is a half 
holiday in many colliery towns, the likelihood of only half a week’s 
work is tolerably certain. On Monday, when business was resumed 
on Change, Cardiff, slightly easier prices ruled, and but for the 
firmness of coalowners in resisting there might have been more 
than a temporary decline, As it was, tolerable firmness was 
restored. 

Now that the substituted arrangement for the sliding scale has 
been ratified, impartial outside critics are beginning to express 
their fears that the protest of Sir W. T, Lewis is well based. He 


contends that the 30 per cent. minimum is too high, and must tell 
injuriously upon the lesser coalowners. 

Mr. Forster Brown has been named as the engineer for the 
anthracite syndicate. 

It was reported on good authority a few days ago that 40,000 
tons of coal are to be shipped from Port Talbot to Chili by Bordes 
and Son, instead of from the Tyne. The leading motive is stated 
to be that Welsh coal realises 5s, more per ton than North of 
England. 

It is too much to expect unanimity amongst the colliers, and 
every now and then indications are given that some regard the 
Federation as a yoke, and would like to have their old mode of 
government. An instance of this has just occurred at Maesteg, 
one of the collieries of the North Navigation Company, all the 
workmen tendering a month’s notice on account of some of the 
colliers refusing to join the Federation. 

It has been noticed of late that while expansion is going on in 
the ee works, and the latest methods and appli are being 
adopted, smaller works are being swept away, or, if near the ports, 
are re-modelled. Localisation in better sites and centralisation 
appear to be leading ideas with industrial leaders at present, and 
it is to be further noted that while amalgamation is again coming 
to the front in connection with collieries there is a disposition, as 
shown markedly at Swansea, lately with reference to carrying this 
out also with dry docks, It is rumoured that the nine dry docks 
and one gridiron at this port — be amalgamated. 

Anthracite prices remain, with the exception of culm, for which 
5s. 6d. is demanded. On ’Change, Swansea, business was 
generally reported as brisk. On the whole, the port trade has 
been satisfactory, though the weather still tells against incoming 
tonnage. The patent fuel trade, so long stagnant, is decidedly 
better, over 12,000 tons having been despatched last week. 

In tin-plate there is a better tone all over the district—Swansea, 
Llanelly, Cwmavon, Newport, Mon. Swansea's make last week 
was nearly 70,000 tons. Swansea’s industries are generally brisk, 
and the steel trade exceptionally so. Most of the engineering 
sheds are busy. At inane it is now thought that the harbour 
authorities will demand the umpire’s award, so that the harbour 
opening can be proceeded with. 

The extent and variety of Swansea imports last week were 
strikingly shown, and deserve enumeration. In pitwood 1561 tons 
came in from France ; in iron ore tons, Spain and other 
quarters ; in pig iron 2112 tons, partly from Spain, Millom, and 
other districts ; from Norway, 985 tons iron pyrites ; from Ger- 
many, 600 tons steel scrap ; from Italy, 1595 tons calamine ; from 
Chili, 1098 tons copper and silver ores, 

The first passenger train on the new light railway, Welshpool to 
Llanfair, was run on Saturday. This opens out a large agricul- 
tural district in Montgomery. 











NOTES FROM GERMANY. 
(From our own Correspondent.) 


No change of importance has taken place in the iron industry 
over here since last week. The condition generally appears to 
be slowly improving, and there was even something like animation 
felt in a few special instances. On the whole, however, consumers 
still show very little inclination to purchase largely, and it is not 
unlikely that after a while, when the orders now booked have been 
executed, a slackening off in activity will again be noticeable in 
some branches. 

There is much firmness shown in the pig iron business in Silesia, 
and manufactured iron has also been pretty animated. The bar 
trade is progressing satisfactorily, and rails, girders, and struc- 
tural iron are in lively request. The sheet mills continue well 
employed. 

The reports which are given of the trade in iron and steel in the 
Rhenish-Westphalian district are fairly satisfactory, a slight 
increase in demand and occupation being noticeable in nearly all 
departments. Home demand is still somewhat limited, but 
foreign inquiry is, fortunately, brisk and likely to remain so for 
some months to come. America is a specially good customer. 
Better prices could be obtained in many instances ; the billet con- 
vention has very firmly maintained the quotations for inland 
purchasers, who have shown more willingness to buy recently. 
Steadily, though slowly, the pig iron trade has been improving, 
both as regards home and foreign inyuiry. So far as employment 
is concerned, satisfactory accounts can be given of the rolling mills, 
but they gain very little, as prices are so low. In sheets a brisk 
trade was done, and girders, too, are fairly well inquired for, but 
heavy plates and pipes remain dull. 

On the 2nd inst. the workmen of the Krupp gun-turning depart- 
ment have been informed that from the day above mentioned 
their working time will be reduced to eight hours per day ; this 
reduction, at the same time, means a decrease of 20 per cent. in 
wages. About six hundred men will be affected by this measure, 
which is said to have caused considerable excitement. 

The German coal market remains very much as before. On 
April 1st only very slight reductions in price have been 
agreed on, 1 to 2 pfennigs per 100 kilos., and this shows, some 
think, that the temporary rp a in the coal trade is not taken 
seriously, and that, without reducing quotations, coalowners hope 
to do a good trade later on. 

The Union of German Ironmasters has resolved to offer the 
sum of 100,000 marks, which was given them by the chief com- 
mittee of the Diisseldorf Exhibition, 1902, for the purpose of 

romoting the affairs of the general iron industry, to the German 

inister of Public Instruction, under certain conditions, The 
said committee, in granting the above-mentioned sum, had asked 
the Union of German Ironmasters to settle a proposition put to 
the committee concerning the forming of an ironmasters institute 
at the Technical High School in Aachen. Now a proposal is to be 
submitted to the Minister regarding the forming of a department 
for ironmasters at the Prussian Technical High Schools, 

A slight upward movement could be noticed on the Austro- 
Hungarian crude iron market, also for girders and sheets a more 
lively inquiry was experienced. Plates and tubes are very languid, 
and the machine industries complain of a lack of orders. Import 
in pig iron to Austria-Hungary was, for January and February of 
present year, 60,855 q., against 49,304 q. last year; export was 
106,589 q., against 36,773 q. in 1902. Import in blooms was 
14,176 q. this year, against 9558 q. last year ; export, 38,701 q., 
against 31,580q. Iron plates, import, 4719 q., against 1932 q. ; 
export, 6542 q., against 4659 q. Import in iron wire was 6646 q., 
against 3345 q.; export, 4158 q., against 7710 q. Iron castings, 
import, 3169 q., against 9191 q.; export, 2080 q., against 1638 q. 
Iron and steel manufactured goods, import, 13,291 q., against 
9345 q. ; export, 13,055 q., against 10,192 4. 

Further symptoms of improvement could be perceived on the 
French iron market. In the Centre employment all round has 
increased, while in the Ardennes only the iron foundries are sta’ 
to be actively engaged, other departements being still somewhat 
languid. From the Departement Nord fairly satisfactory reports 
have likewise been coming in with regard to occupation during the 
week now past, and the tone in that district is firm and hopeful. 

Coal for industrial purposes is stiffening, consumers and dealers 
ean freely. House coal, on the other hand, is in very 
imited request. 

A rise in the pensions of the French miners, one of the demands 
of Jast year’s colliers’ strike in France, has been resolved upon by 
the French Senate on the 27th of last month. 

Raw material is firm in price on the Belgian iron market, while 
in manufactured iron consumers show a good deal of reserve ; a 
rails are lively, and the construction shops continue well employed. 

All sorts of engine fuel are in moderate request, but briquettes 
are very brisk of sale, and an increase in export could be noticed. 





Next to no business is done in coke, 
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AMERICAN NOTES. 
(From our own Correspondent.) 


NEw York, March 25th 

THE long-pending dispute between the anthracite operators and 
the miners has been settled by an award which is pleasing to qi] 
interests. The Anthracite Coal Commission has awarded a 10 per 
cent, advance, a reduction in the hours of Jabour, and the Weigh. 
ing of the coal under the supervision of the miners, These 
were practically all the points contended for by the miners 
and the decision is regarded by them as decidedly in their 
favour. The award lasts for three years, and, in the meantime 
any differences are to be settled by Boards, composed of operators 
and miners, before whom questions of difference can be presented 
and argued by any one either side elects. This is an indireot 
ge of unionism, although unionism per se was not acknow. 
ledged. 

The United States Steel Corporation is endeavouring to com. 
plete arrangements for the purchase of the Jones and Laughlin 
Company’s plant at Pittsburg. Negotiations have been pendj 
for some time, and Mr. Schwab, who recently arrived from ab 
is there at present, making a careful investigation of the capacity 
and facilities of the plant. 

The Pennsylvania Railroad Company has to-day authorised an 
increased issue of 100,000,000 dols. to . expended in work east 
and west of Pittsburg, including tunnels, and two additional tracks 
between New York and Philadelphia. 

Large investments are being made in gold mining properties 
and the makers of mining equipment have their facilities pretty 
well taxed for the next six months to turn out equipment, 
Increasing quantities of mining equipment are being sent to 
Alaska, 

There are no important developments in the steel trade for 
several days past, both makers and consumers are content to let 
things drift along. Quite a lot of business is being held up in 
crude iron on account of advarces in England and elsewhere, 
The furnace interests here are endeavouring to take care of the 
home trade. 

Work has been begun in Washington, D.C., on railroad 
terminals, the total outlay of which will reach 14,000,000 dols, 
One of the improvements is a four-track elevated stone structure, 
Several lines will be diverted from their present course, A 
new double-track tunnel, 4900ft. long, is to be built under 
Capitol Hill. 

Immense quantities of merchandise, particularly wheat, are 
being held up at various points in the Lake regions. The railway 
officials are looking for much relief as soon as lake navigation 
opens. Car shortage is still the subject of complaint in many 
directions. Car building works are taxed to their utmost capacity, 
and it will be, perhaps, many months before the more urgent 
requirements for railroad rolling stock will be met. All crop 
indications are encouraging, and indications point to a recurrence 
as to volume of cereals of last year’s supply. 

There are no discouraging evidences anywhere in the industrial 
situation. Manufacturing capacity in all industries is crowded. 
There is enough new work awaiting acceptance to ensure to the 
manufacturers all the work they can do for the remainder of the 
year. 








TRADE AND BUSINESS ANNOUNCEMENTS, 


RICHARDSONS, WESTGARTH AND Co., Limited, pay an interim 
dividend on the ordinary shares for half year ending February 
25th, 1903, at the rate of 6 per cent. per annum. 

THE PH@NIX DYNAMO MANUFACTURING COMPANY, of Bradford, 
who recently purchased the works, business, patents, Xc., of the 
late firm of Rosling and Lynn, inform us that they have now 
removed from their Joseph-street works to their new works. 

THE chemical and analytical business hitherto carried on by 
Messrs. Stanger and Blount, Testing Works, Broadway, West- 
minster, will be carried on by Mr. R. H. Harry Stanger, the sonof 
Mr. W. Harry Stanger, deceased, with the assistance of Mr. 
George Blake Oughterson, M. Inst. Mech. E. The chemical works will 
be under the management of Mr. 8. Dickson, F'.C.S., who has been 
chief assistant at the laboratory for sixteen years. 

THE directors of the Whessoe Foundry Company, Limited, 
Darlington, have purchased the patent rights of the Paris (as 
Company’s retort charging and discharging apparatus. The rights 
include those for Australasia, America, India, Japan, and all the 
English speaking colonies, but the continental patent rights are 
held by a German firm, 








Stot Tramways.—The cost per mile of installing the slot system 
in different places show considerable differences. Thus in Buda- 
Pesth the cost varied between £4570 and £7100 per mile. In 
Berlin it averaged £6550, in Blackpool £7160, and in Dresden 
£6620. The average of the three latter and of the highest figure 
in Buda-Pesth comes out at £6857 per mile, which is a good deal 
less than the same kind of work has cost in other places. 

WATER-WHEEL GOVERNOR.— Woodward governors for water wheels 
and turbines are in use at all the power plants of the United States 
Arsenal at Rock Island, U.S.A., and the Ottawa and Hull Power 
Company at Ottawa, Canada. It has two horizontal shafts, one 
connected to the turbine shaft, and the other connected to the 
gate-moving mechanism. The first shaft has the two discs of a 
friction clutch, carried on a separate sleeve, and the sleeves 
connected to the second shaft by two gears. Between the two 
discs is a compressed paper friction disc, so adjusted that when it 
is pressed against one disc the gate mechanism shaft will be turn 
in one direction, while when the wheel is in contact with the other 
disc the shaft will be turned in the opposite direction. The ball 
governor is belted to the shaft connected to the turbine shaft, and 
the same mechanism operates a cam engaging with two tappets 
moved vertically by the ball governor. When the speed is normal, 
the cam revolves between the upper and lower tappet. When it 
engages one or the other, the friction wheel engages one or the 
other of the discs, and transmits motion to the shaft in the direction 
corresponding to the disc that is engaged, thus opening or closing 
the gate until the change in the speed of the turbine disengages 
the tappet and stops the motion of the gate. The cam action 1s 
capable of very close adjustment, enabling the governor to act on 
so small a change of speed, that for ordinary conditions of electric 
service no perceptible variation of speed will occur. When the 
load is steady the governor will not act upon the gate; con 
sequently there is less wear on the mechanism than with a — 
that keeps the gate in continuous motion. To prevent racing 0 
the governor there is below the cam, and fastened to the — 
shaft, a concave disc. Below this disc is the compensating wheel, 
which travels loosely — an oblique shaft. This oblique shaft is 
geared to the intermediate shaft, so that it revolves only when 
there is a movement of the gates. It is further provided with H 
square thread, as is also the compensating wheel. When the spee 
is normal the compensating wheel seeks the centre of the dise 
which is supported upon it, because this disc is constantly revolving 
with the cam. When a movement of the gate occurs the by 
pensating shaft is revolved, and the wheel will travel along 0 
shaft in such a direction that it will separate the cam from 4 
tappet when the gate has been moved to that point which es 

ive the correct speed after the m« tum of the ery 
a overcome. During this interval the disc will return the com 

nsating wheel to the central position. This device can . 
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Application for Letters Patent. 





When inventions have been “communicated” the 
name and address of the communicating party are 
printed in italics. 


24th March, 1908. 


no]. AniAL Tears, A. W. Phillips, Birmingham. 
- anu nic INTERRUPTERS, G. B, Batten, London. 
frag, APPARATUS for SIGNALLING to Trains, J. Seel, 
London. 
6794. Liquid 
don. 
on "Hose supporters, P. 8. Bauer, London. 
os, MOVABLE SprraL Stairways, L. G. Souder, 


Fug. Burners for Motors, H. Brough, 


6796. 

r 
tor or Hoistine Bucksta, G. C. Marks.— 
OU The Brown Hoisting Machinery Company, United 


gran Wr orun-cLosErs, G. Watrous, London. 

799, NON-REFILLABLE Borris, T. Sullivan, London. 
(300, GARMENTS, R. W. Keays, London. 

6301. Rotary Enores, E. 8. Higgins, London. 

(302, INDIA-RUBBER TIRE Brake Buocks, A, E. Turner, 


don. 
an OW ARMING of Boots and SHogs, W. H. Horder, 


ts Lamps, J. J. Horne and T. A. Siddall, 


n. 
6905. HeattNo Apparatus, K. and C, K. Tollonaar and 
J. B. and L. Serne, London. 
6306, MicrorHongs, G. A. Nussbaum, London. 

407. Detivery Press for Hosss, J. L. Wood, Whet- 
stone, Middlesex. ; 
308. ResiLient or ELastic Tirgs,G. H. Raflovich, 

ndon. 

am Exuavst Sicencers, 8. Schuyler and H.8. Bishop, 
London. 

gg]0. CyLINDER Lopricators, O, Luhr and T. Andresen, 
London. ad 

sll. Org TREATMENT, H. F. Campbell, London. 

6812. Macuings for Maxina Pargr, H. Fairbanks, 
London. 

6813. Canvine DupiicaTion of a PatreRn, E. Thern, 


London. Ee ; 
6sl4. Urtuisine Heat in Waste Gasgs, M. Williams, 
London. : 
6815. TurNinG OvgR Music Leaves, W. J. King, 
London. # 
6816, SuspenpDING CenTRES of Arcugs, G. I. Mawson, 
Bombay. 
6817. ExTrracTinG Sauicing from Bark, D. Crispo, 


London. 

6818. Rerixine Meta.s, W. 8. Rawson and R. D. Little- 
field, London. 

6810, Encivgs, 8. Bishop, 
London. 

6820, VenTILATING Raitway Carpiacgs, W. P. Thorn- 
ton, London. 

6821. Harvesters, J. W. Hornsby and D. Roberts, 
London. 

6822. PuorocrapHic Trays, H. J. Glaisher.—(W. 
Bowden, Aden.) 

6823. Propucinc Restnous Svupstances, E. R. L. 
Bluwer, London. 

6824. Apparnatus for ManuFracturinc SvuLPHURIC 
Ayuyprivg, A. M, Clark.—(W. C. Ferguson, United 
States ) 

6825. Dgvice 
London. 

6826. Moron VgeHIcLe Steam InJsectors, F. Sticker, 
London. 

. _— Macuing Hem Fovpgrs, A. Laubscher, 

ndon. 

6828. Combivgp Hearts and Hot-p.arts, W. Robinson, 
London. 

6829. SusMaringe Casie Recay Work1n6, 8.G. Brown, 
London. 

6830. Aprons, K. A. Reisert, London. 

6831. Piston-Rop Packina, G. F. Allen, London. 

(832, E.ecrric MgasuRino InsTRUMENT, T. W. Varley, 
London. 

6833, EXERCISING 
London. 

6834. GRINDING or SHARPENING Devices, I. M. Rose, 
London. 

6835, Prez Joints, J. P. Gilbert, London. 

= — Cotigctor for Reargrs, F. Dorenkamp, 

ndaon. 

6837. Stgam Enoing Vatvg, E. 8. Chapell, Kingston- 
on-Thames, 

6838. - gg Generation of Srgam, G. R. Steward, 

mdon, 

6839, SecuRING Skirts, W. Einhorn.—(C. Avjfermann 
and Sohne, Germany.) 

6840. a VeuicLe Brakss, A. T. de la Croix, 

mdon, 

6841. Watcuxs, W. H. FitzGerald, London. 

6842, Wasuinc Boarps, M. Schirm, London. 

6843, Reapinc and Mowrne Macuings, P. W. Kenny, 
London. 

6844, Drittinc Macuing, G, Pfaff and E. Schlauder, 
Liverpool. 

6845. INCANDESCENT Gas MANTLES, M. J. Schwartz, 

_ Liverpool. 

6346. RarLway VeHicite Covupiines, J. Reynolds, 

_ Liverpool, 

6847. Liguip EvaporaTIne Apparatus, H. Deininger 

_and H. Andre, London. 

6848. GLazep Bricks, H. J. Haddan.—(A. 0. Crozier, 

: United State 8.) 

0849. Maxine Bricks, H. J. Haddan.—(A. 0. Crozier, 

2 Unite d States.) 

6850, Sprac for PREVENTING SipE-sLIP, 8S. Mundey, 

_ London, 

6851. Canpte Sockets, R. B. Ransford.—(Baldwin 

_ Heller's Sihne, Austria.) 

6852. Hor-waTgr Heating System, W. Brueckner, 
London. 

6853. ELEcrric 

_ London, 

ie. Avromatic CarriaGE Covupiines, A. Beurrier, 

on, 


Schuyler and H. 8. 


for Stgzve Livxs, H. M. Brace, 


Apparatus, A. J. Thornley, 


Roap Canrriacgs, E. Draulette, 


855, SPINNING Macutings, D, O. Pease, London. 
806, ContTRoLLIna Gas Suppty to FuRNAcES, F. W. 
_ Dick, London, 
= TREATING Waste Liquors, R. M. L. Rowe and 
om N. Bickerton, London. 
9858, uss Tose Cixansrs, A, F, Krause and C. C. 
, London. 
6859. Motion Transr 
Bastion, Londo SFORMING AppaRaTus, P. BE. M. 
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6860. Driving MecHanisms of Enorvgs, A. Sharp, 
London, 


$861, Covers for TramcarR Seats, R. Henderson, 
: Manchoster, 
0862. Canptz Hoxpgr, B. Randle and H. W. Smith, 
_vimingham, 
= Cixper. Bucket and Sirter, G, A., A. E., and 
eee, C. Myers, Menston, Yorks, 

| FRaminas of CASEMENTs, J. A. Hope, Bir- 
; mingham. 
6865. Rorary PreEsszs, J. Ingl 
me Se . Ingleby, Leeds. 
bo FOLISHING Paps, W. Oxley, Liverpool. 

‘; WRITING Pencits, H, de G. Firth and J. E. 
om ton, Bradford. 
S68, “ Non. 9” >P) 
: Manchester” Patent Stopper, J. Whatmough, 
om Mrxina Macuiygs, T, Duckworth, Halifax. 

* OLLAPSIBLE RAILWAY CARRIAGE STRETCHER, D. 
Ae D. Brown, @ w. 
6871. Sasu Fasrengrs, A. H. Hunter, Glasgow. 


872. SarEeTy App . b é 
ton, Glasgow LIANCE for Minur’s Caces, J, Thom 





6873. Propucine Sutpaate of ALumina, W. Pochin 
and J. H, Richardson, Manchester. 

6874. Gamez, H. Carter, Shaw, near Swindon. 

6875. TRANSMITTING PowER of Motor Car, A. C. F. 
Dann, Southsea, 

6876. Guarp for Carvinc Forks, W. J. Tickner, 
Bishops Waltham, Hants. 

6877. CYLINDRICAL Steam Boiters, W. McG. Greaves, 
Manchester. 

6878. InsuLators for Ex.ecrrica, Conpuctors, A. 
Brier, Fleetwood, Lancs. 

6879. CHILLING INNER SuRFaczs of HoLLow CastiNGs, 
J. Butler, Manchester. 

6880. Stgam Geverators, W. M. Simpson, Hastings. 

6881. Canisters, A. E. Bancock, Birmingham. 

6882. Sarg for CuamBEeR UTEnsiLs, H. Austin, Wolver- 
hampton. 

6883. Brakes for WHEELED VEHICLES, H. Bell, Liver- 


pool, 
6884. Beppine of Raitway Rait Lenorus, F. White- 
house, Birmingham. 
6885. PorTaBLE ELzvator, W. Goodwin, Macclesfield. 
6886. Leos of Furnnirurg, A. A. Whitley, Manchester. 
6887. OpgRaTING the Switcues of ELectric Raitways, 
J. Morgan, Keighley. 
6888. MARINE Governor, A. Bennett, Northampton. 
6889. Reversinc Gear of Steam Enoaings, W. and G. 
W. Drutnmond, Glasgow. 
6800. AuTomaTiC Revizr VaLvzes, W. and G. W. Drum- 
mond, Glasgow. 
= Sn W. C. Fairweather.—(Z. Benedetti, 
taly.) 
6892. Rai, Bonp for ELtecrric Tramways, I. V. Zea- 
lander and M. Cummins, Manchester. 
6893. Straps for Canvas Fire Hoss, J. Ross, Dundee. 
6894. WATERPROOF GARMENTS, J. Fraser, Glasgow. 
6895. Bata Heaters, C. F. Oltzscher, London. 
6896. ORNAMENTAL Device for CaLEnDARs, G. Tuck, 
London, 
6897. VENTILATING UnpERGROUND Raitways, C. W. 
Wallace, London. 
6898, Loom Suuttrie Boxes, A. Heaton, Halifax. 
6899. AuTomaTic Frre ALarums, C. L. Walker, 
Harrow. 
6900. Se_r-rgEDING HorizontaL Conveyor, J. C. 
Johnson, Beckton, Essex. 
6901. VaLves for Pressure Lamps, F. T. Dudley and 
J. L. Dubois, London. 
6902. Supportine Cur Fiowers, E. and M. Wedlake, 
London. 
6903. Cocour Prixtine, F. Milton, London. 
6904. EquaLisine the Surrace of Roaps, O. Wentz, 
London, 
6905. Free Wueexs, F. J. Hall, London. 
— a or Cracker, E, J. Freeman and W. Hall, 
sondon, 
6907. Door Cuecks, A, Jankiewicz, London. 
ar — TION of WHEELS, G. I. and J. H. Martin, 
sondon, 
690%. Gour ‘‘ Tez" Moutps, G. Shaw, Belfast. 
6910. Lirrinc and Lowerine Suart, A. Jones, Bilston, 
Staffs. 
6911. ApsusTaBLE Exectric Licur Prnpants, H. 
McGowan, London, 
6912. Coat CoLLar Stup, W. Delf, London. 
6913, SEMI-METALLIC Pacgine, A. L, Cole, London. 
6914. Frre-gscarg, J. Iron, London. 
6915. AUTOMATIC WEIGHING Apparatus, M. E. Reisert, 
London. 
6916. os Ts and Suogs, W. Jackson and H. N, Pochin, 
London. 
6917. Macuingery for CLeantnc Casks, J. Gibbins, 
London. 
sar 3 ee Weicuine Apparatus, M. E. Reisert, 
London, 
6919. AuToMaTic WEIGHING Apparatus, M. E. Reisert, 
London. 
6920. Non-conpuctinc Coverines for Pipss, J. C. 
Hastie, London. 
6921. WaTEeR-cLoset Tank, H. J. Beresford, Bir- 
mingham. 
6922. ADJUSTABLE Back-rest for Bepvs, C. H. Luhr, 
Birmingham. 
3923. CANDLE-HOLDERS, C. Whitefield, London. 
. Game Apparatus, W. T. Carter, London. 
. Hypro-ExtTractors, M. de Marchéville, London. 
. Evectric TeLecrapay, A. Muirhead, London. 
27. Porirication of Water, J. N. McClintock, 
Kingston-on-Thames. 
6928. ELectric Merers, E. A. Carolan.—(The General 
Electric Company, United States.) 
6029, PHonocrapus, N. Becker and H. Krafft, London. 
6930. PHoro-pRinTING AppaRaTos, H. N., G. G., and 
E. H. Hickman, London. 
6931. Apparatus for Untoapine Coa, C. D. Day, 
London, 
6932. Marker for the Game of Bripocz, W. A. 8. 
Hellyar and A. Parr, London. 
6933. Propucinc HyprosuLpHites of Mertats, L. 
Descamps, London. 
6934. MgasuRING the FLucruations of Pressurg, M. 
Gehre, London. 
6935. ReGcuLaTING the FLexion of Sprinos, M. Gehre, 
London. 
6936. MeTaLLic Drums, H. Thomas, Liverpool. 
6937. Letrer Carps, J. Samek, Liverpool. 
6938. — for Motor Cars, de C. Beamish, Liver- 
wol, 
6939. AUTOMOBILEs, E. W. Hart, London. 
6940. Timinec Device for Racine Purposss, F. G. 
Chapman, London. 
6941, Purniryrye and Hegatine Fexp Wars, E. Hein- 
rich, London. 
6942. Apparatus for Savinc Lire from Firs, L. 
Tabulo, London. 
6043. Minimisine the O3cILLaToRY MovemMENTs of 
Suips, E. O. Schlick, London. 
6944. Gas BLow-pipss, E. Touché, London. 
6945. ConstRUcTION of Boat Davirts, J. Burt, London. 
6946. Apparatus for Usg in Piayinc Carps, H. A. 
Triggs, London. 
6947. Waist Bets, F. F. Empson, London. 
6948. PREPARATION of HyprooEn, R. M. L. Rowe and 
H. N. Bickerton, London. 
6949. Reparrine Butron-soxgs, V. C. Haag, London. 
6950. DeoxipIsina and CARBURISING MOLTEN IRoN or 
Sreet, La Société Electro-Metallurgique Frangaise, 
London. 
6951. ALTERNATING ELECTRICAL CURRENT Merers, A. 
Bloxam.—(Luxcsche Industriewerke A. G., Germany.) 
6052, E_xecrric IenitErs, G, A. Goodson, London, 
6953. E.ectric lonrrers, G. A. Goodson, London. 
6954. Forminc Leap PERoxipgE on Parts of ELECTRIC 
AccuMULAToRS, J, Diamant, London, 
26th March, 1903. 
6955. Cycte Frames, T, Messenger, East Molesey, 
Surrey. 
6956. PHoTocRAPHIc Mounts, C. Tyler and England 
Bros., Limited, London. 
6957. BREwine Coppers, W. Ramsden, London. 
6958, DynaMo E.ectric Generators, J. D. R. Blain, 
Godalming, Surrey. 
6959. BepsTgaps, R. P. Taunton, F. Broadbent, and 
R. E. L. Evans, Birmingham. 
6960. PERPETUAL LIFE-SAVING FiRk-EscapPs, T. Withey, 
London. 
6961. SrzAM SUPERHEATING AppaRatTvs, B. R. Rowland, 
Manchester. 
6962, Ggar for Cycixs and Motor Cars, J. J. Pierce, 
Glasgow. 
6963. THREAD-SPOOLING MacuInERY, E. N, Baines and 
J. W. Schmidt, Manchester. 
6964. ENveLopgs, A. Hyde, Formby, near Live 1. 
6965. Pgpats and Cranks for Cycigs, E. J. Twigg, 
Birmingham. 
6966. Constructina Pavina Bock, H. J. Nicklin, 
Birmingham. 
6967. CycLz Courtine, T. Robson and E. C. Wasdell, 
Birmingham, 
6968. ELectric Lamp, A, R. Upward, London. 
6969.. Laprgs’ Murr and Neck For Boxgs, L. Seall, 
Portsmouth. 
6970, PapLocks, A. Marsden, Willenhall, 
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6971. ee Spinning Muss, A. Lejeune, 
c 


ester. 

6972. Caamn CasLe Hover, J. Carpenter, South 
Hayling. 

6973. Omucake Breakers or Currers, J. M’Kinnon, 
Dundee. 

6974. PoLisHine Macuings, H. Stone, H. G. Atkinson, 
and R. D. Doak, Birmingham. 

6975. Dress SuHizip, H. A. Harman, Southsea, 

— zeae Pirz, A. J. Booker, Abbots Langley, 

erts. 

6977. ELtectric TrRoLLey WueEts, G. W. Shepherd, 
Manchester. 

6978. UNDERGROUND Evexctric Conpvuits, J. Black, 
Liverpool. 

6979. Lusricators, F. W. M. Stephenson and E. D. 
Scott-Heyliger, Halifax. 

6980. SypHons for WaTER-CLOsET CISTERNS, P. 
McCallum, Glasgow. 

6981. DistrrscTinc PowpeRED Soap, 8. Lees, 
Manchester. 

6982. Button, J. D. Hughes, Bristol. 

6983. Loom Dossrss, C. Miiller, Manchester. 

6984, Manuracturinc Cycte Rims, C. von Hagen, 
Manchester. 

6985. Wisp Motors, L. 8. y Hernindez, Manchester. 

6986, VaLvgs, C. H. Holgate, Leeds. 

6987. nt spa J. F. Low and Co., Limited, andC. R. Orr, 

uadee, 

6988. Cuarrs, C. Thomson, Liverpool. 

6989. SionboaRDs and Giass CeiLinas, A. W. Zetter- 
berg, Glasgow. 

6990. Printinc, Srampino, &c, F. E. Blaisdell, 


mdon, 

6991. Syrup Saver for MingeraL WaTER Borriine 
Macarygs, T. Simmons, Newton Heath, near Man- 
chester. 

6992, Pitinc Timper, J. Southern, T. Wintringham, 
and 8. H. Wills, London. 

= Wrspinc Motion for Mutezs, J. Wilkinson, 


6994. TonstLotomgs, J. E. Arnold, London. 

6995. Steps, A. Faulks, Loughborough. 

6996. CycLz Stanps, G. Westall, London. 

6997. Lapres’ Skirts, M. K. Woodall, London. 

6998. Etzcrric Conpuctors, E. A. Claremont and J. 
Stratton, London. 

6999. ne Tank, A. E. Hubert and W. Edwards, 

mdon. 

7000. Screw Botts, A. W. Ellis, London. 

7001. Toy, J. M. MHerschell and E. 
London. 

7002. SHirtine Centre for Tuxopo.irss, E. P. Wells, 
London. 

7008. Cooxinc or Heatinc Urensi, P. W. Bell, 
London. 

7004. Looms for Weavinc Terry Tow s, T. Brooks, 
London. 

7005. Tins, R. A. McQuitty, London. 

7006. Sgcurinec Tips to Bituiarp Cuzs, 8. Collier, 
London. 

7007. Surg_p for Dressgs, C. M. and E. Mackenzie, 
London. 

7008. Compassgs, A. J. Boult.—(Zagle Pencil Company, 
United States. 

7009. SMOKE-CONSUMING 
London. 

7010. Exrractine the Free Enps of Yarn from Bossins 
of Lace Macuings, E. Jardine and E. Watchorn, 
London. 

7011. Sasa Lock, J. D. Miller, London. 

7012. Smoxz Conveyors, W. L. Gale, London. 

7018. Reparninc Measvurine Tapss, C. B. Alexander, 
London. 

7014. Triccgzk Megcuanism for Guns, K. Voller, 


London. 
7015. Boxsgs, F. Ulrich, London. 
7016. Soper, R. F. y Pelletier and E. 8. y Semprun, 


on. 
7017. Brush Maxine, C. A. Byers and E. F. Abbey, 


Anderson, 


Apparatus, J. Maiden, 


ndon. 
7018. Brusa Maxine, C. A. Byers and E. F. Abbey, 

maon. 
7019. DeLiveRinGc Quantitizs of Liquip, L. E. Cowey, 

London. 


7020, Lusricatine Devices, H. H. Lake —(La Soriéts 
Anonyme des Moteurs et Automobiles H. P. Dechamps, 
Belgium.) 

7021. Pristisc Macuinges, T. Coulthard and Co., 
Limited, and T. Coulthard, jun., London. 

7022. Varyine SExr - rnpuction, J. Y. Johnson.—{ The 
Blektrizitits- Actien-Gesellschaft vormals W. Lakmeyer 
and Co., Germany.) 

7023. Maxine Firaments from Ca._uoss, C. H. Stern, 
London. 

7024, Tope Cizangrs, W. S. Elliott, London. 

7025. MakING ConDENSATION Propucts and DyEsTurFrF?, 
O. Imray.—{ The Society of Chemical Industry in Basle, 
Switzerland.) 

7026. Erectricat Switcu for Rartway Pornts, Siemens 
Bros. and Co., Limited, and L. M. G. Ferreira, 
London. 

7027. Propuction of Iron and Srex., A. G. Bloxam. 
—(La Société Blectro-Metallurgijue Francaise, France.) 

7028. Vautts, H. J. Haddan.—(Wayss and Freytag 
Aktien-Gesellschaft, Germany.) 

7029. Smoxg-Box Doors for Borgrs, J. H. Silley, 
London. 

7030. TuNNELLING, R. Stone, London. 

7081. a R. Whitaker and R. W. and J. W. Johnson, 

mdon. 

7082. Sprrroons, J. Cardwell, London. 

7083. SHARPENING CHALK, J. Shaw and R. Thomas, 
London. 

7034. Devices for CaRRYING PaRcELs, G. A. Sterry, 

ndon. 

7035. Wrepow Fasteners, J. Denzcey, London. 

7036. ba 8. A. and T. Coward and J. H. C. Colton, 

mdon. 

7087. Apparatus for Startina Races, C. B. Wacheux, 
London. . 

7088. Hotpinc or Srorinec Papsrs, E. Pinchetti, 

mdon. 

7039. PowDER-DISTRIBUTING Apparatus, A. W. Ball, 
London. 

7040. Governinc of Gas Enoings, J. Shepherd, 
Live! 1. 

7041. Exrractinc Mrrats from Orgs, 8. Trivick, 
London. 

7042. Cornice Potz Brackets, W. T. Robertshaw, 
Manchester. 

7043. DousLe Heart for D1amonp Crossine on Twist 
Rine Frames, R. Duckworth and A. Cochrane, 
Blackburn. 

7044. SicNaLtinc Apparatus, R. E, C. Wetherell, 
London. 

7045. Barina Press, C. Ormann, Kingston-on- 
Thames. 

7046. SINGLE-TRIGGER DOUBLE-BARREL Guns, H. A. A. 

orn, London. 

7047, Brakss, H. Hardy, London. 

7048. Topacco Pirss, J. Bell, London. 

7049. Lapy’s Hap Coverina, C. and G. Nouard, 
London. 

7050. Carnryine Papsr, W. Crafter and Nev's of the 
World, Limited, London. 

7051. Drivine Gear for Exectric Tramcars, G. 
Sharples, London. 

7052. SMOKE-consuMING Furnaces, J. M. Lindeman, 
London, 

7053. Truxxs, Flora Marie, Duchess of Touraine and 
Douglas, London. 
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geome Yarne during Sprnnina, A. Medley, 

ord, 

7055. Surps’ Sipz-Licut, J. Newton, Sunderland. 

7056. Compasszs, W. Kimberley and the D. Kimberley 
and Sons Tool Manufacturing Company, Limited, 
Birmingham, 

7057. Propvcinc Tre.iis Work, T. R. Creighton, 
Abbeytown, Cumberland. 

7058. Maxina Nirratep Cauivutosz, G. J. Atkins, 
Eondon. 








7059. Street Guiiy, 8. 8. Haywood and F. Langley, 
Halifax, 

7060. Dyzine Fisrous MaTERiA.s, W., F. L., and A. W. 
Dargue, Halifax. 

7061. Pirg Joints, J. Sturgeon, Prestwich Park, near 
Manchester. 

7062. Tappina Cocks for Bagr Casxs, H. G. Mason, 
Birmingham. 

7063. Nox-PUNCTURABLE CycLEe Tings, T. W. Gorton, 
Birmingham. 

7064. ExxctricaL Conngctioss, F. W. Lanchester, 
Birmingham. 

7065. ConsTrucTinc PgrampuLators, G. A, Mont- 
gomery, Southampton. 

7066. WasHinc Macuiygs, G. Whalley, Keighley. 

7067. SaHut-up Beps, E. Bethel and T. Harrison, 
Halifax. 

7068. Sriver Cans, W. Smith and W. Fish, Halifax. 

7069. Drivine Cuary ard Bgtr, J. Gilliland-McLean, 
Glasgow. 

7070. ConsTRucTION of Motor Cars, H. Johnson, York. 

7071. Exgecrric Icsition Devices, W. B. Burchall, 
Glasgow. 

7072. Drymne Pan, E. Beckitt and A. M. Cook, 
Glasgow. 

7073. PorTaBLe ScmmMeER- HousEs, H. Hirschberg, 
Manchester. 

7074. Poxuinc on Boots and Sxoxs, |. Bradshaw, 
Birmingham. 

7075. Musiature Bapstgap, L. Noble and 8. Akeroyd, 
Bradford. 

7076. InpicaTiInG Presence of Gas, R. C. Porter, 
Birmingham. 

7077. Stoots, J. Wood, Manchester. 

7078. BREAKING WasTE Fisres, W. H. Hoyle, Man- 
chester. 

7079. Stationary Sicnat Apparatus, T. Coleby, 
Manchester. 

7080. Foot Prorsector for Usk in Founprigs, T. Raw, 
Birmingham, 

7081. TextTiLe Catcuators, E. and W. Lord, Burnley. 

7082. INDIA-RUBBER Tareaps fir Boots, T. Bille, 
Birmingham. 

7083. ‘* Nosinc-motion ” for Muss, J. Hargreaves, 
Manchester. 

7084. Apparatus for Packixec Tega, P. 8. Brown, 
Glasgow. 

7085. WasHING Macurivgs, W. Dewar, Dundee. 

7086. Stzam Tears, W. Mottershall, Manchester. 

7087. Pistons and Rryes, W. Mottershall, Manchester. 

7088. Apparatus for Raisine and LowERING VEHICLE 
Wixpow Sasues, W. Purdy and G. Hinchliffe, 
Manchester. 

7089. AppLyinc CoLours to Surracgs, F. W. Harrison 
and C. L. Burdick, London. 

_ aa of Stzam Borrsrs, W. G. Crosthwaite, 

ecas. 

7091. CooLinc AppLiaNce, A. Bennett, Northampton. 

7092. Propucine STEkzL, J. Marchant, Grosmont, Mon- 
mouthshire. 

7093. KetrLes, H. Watson, Keighley. 

7094. DEVELOPING and Fixinc PuHoToGRaPHic FILMs, 
P. J. Hayward, Birmingham. 

7095. TERMINALS of BEDsTEAD P1LLars, J. C. Staples, 
Birmingham. 

7096. FoLpine Invauips’ Carr, K. Kriz, Birmingham. 

7097. WHEELS, T. M. Hewitson, Birmingham. 

7098. Cycte Brake Connections, The Albert Eadie 
Chain Company, Limited, and D. W. Bassett, Bir- 
mingham. 

70%. Broocugs, J. 8S. Edge and J. Hall-Wright, Bir- 
mingham. 

7100. Lanpav Door and Winpow, R. 8. Cleverley, 
Southampton. 

7101. Automatic Hamper Fasreninc, A. and G. 
Walden, London. 

7102, Pygumatic Winp Cuest for Orcans, T. Pendle- 
bury, Manchester. 

7103. Cycite SappLe Supports, W. Shaw and W. 
McDougall, Glasgow. 

7104. SecuninG PorTaBLE Heap Boarps in Pens for 
CaTTLe, W. Wylie, Glasgow. 

7105. TyPpewritinc Macuings, J. D. White, London. 

7106. Rotary Enerngs, D. Morell, Germany. 

7107. ELecrric Driti, R. Brebach, Germany. 

7108. Wire Staptinc Macuinss, H. D. Black, London. 

7109. Sargety Razor Framgs, A. W. Scheuber, London. 

7110. Sarery Razor Frames, A W. Scheuber, London. 

7111. Stroprinc Macuring, A. W. Scheuber, London. 

7112. SHapE Hanoers, M. H. Boyce and R. McClin- 
tock, London. 

7118. CoLLapsIsLe Carton, C. H. Russell, Kingston- 
on-Thames. 

7114. Borrte Hotpge for Bany Carniagss, L. C. Feld, 
Kingston-on-Thames. 

7115. Horstixe Hooks, 8. Cowan, Kingston - on - 
Thames. 

7116. Looms for Scutts, Oars, &c., G. F. Winter, 
London. 

7117. Locks for Rartway CaRR14GE Doors, W.C. Hayne, 
J. Smith and G. Scruton, London. 

7118. Hoop for Motor Cars, W. J. Masser, London. 

7119. Jormts for GrapHopHongs, C. J. Rawlinson, 
Devon. 

7120. OPERATING PRINTING Ryszons, J. J. Stockall, jun , 
London. 

7121. Timg RecorpER Mgcuanism, J. J. Stockall, jun., 
London, 

7122. Psotocrarsic Printinc Frames, J. Batty, 
Birmingham. 

7123. Conpuir Boxss, T. Taylor and G. H. Ide, 
Birmingham. 

7124. MANUFACTURE of INcots, C. Simmons, Sheffield. 

7125. SERIES-PROPELLED PLUG ApDaPTERS, H. Stokes 
London. E 

7126. Instrument for NasaL ILLummnaTion, F. N. 
Davidson, London. 

7127. Ratu Jornts, 8. E. Page.—(7The Weber Railway 
Joint Manufacturing Company, United States.) 

7128 Utitistne Waste Heat in Brick Ki1ys, T. Kirk- 
land and F. H. Cooke, London. 

7129. PREVENTION of Dust from WHEELS, W. O. Brown, 
London. 

7130. UNTEARABLE Fasrics, F, Voland and J. Garam- 
bois, London. 

7131. Kngaprne Macutnss, E. F. W. Wieda, London. 

7132. ADMINISTERING Bais to Horsgs, L. Holmwood 
and H. T. Page, London. 

7138. Seconpary Batrerigs, 8S. Basch, London. 

7134. Metsop of Coatina Porous MATERIALS with 
O1ns, E. A. Carolan.—(The General Blectrie Company, 
United States.) 

7135. SusPENDING OVERHEAD ELECTRIC CONTROLLERS, 
E. A. Carolan.—(The General Blectric Company, United 
States.) 

7136. GLopze Hoxtpgrs, E. A. Carolan.—(The General 
Electric Company, United States.) 

7137. TransmiTTinc Systems, E. A. Carolan.—(7he 
General Electric Company, United States.) 

7138. Mans for Prorgctinc ELgcTricaL APPARATUS 
E. A. Carolan.—(The General Electric Company, United 
States.) 

7189. ALTERNATING ELEcTRIC CURRENT Movors, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

7140. Evectric Raitway Apparatvs, E. A, Carolan.— 
(The General Electric Company, United States.) 

7141. ALTERNATING ELECTRIC CURRENT Motors, E. A. 
Carolan. —(The General Electric Company, United 
States 

7142. Ti ociteno Meterine Systems, E. A. Carolan.— 
(The General Electric Company, United States.) 

7143. Lamps for SIGNALLING, L. B. Stevens, London. 

7144. SoLDERING Macuings, P. Watson, London. 

1745. PHonocrapss, E. Aron, London. 

7146. Puonoerapus, E. Aron, London. 

7147. MusicaL Instruments, F, H. Watson and A. W. 
McNeill, London. 

7148. OrpENER and Cover for ConDENSED MILK TINs, 
E. Cooper and H. W. Shaw, London. 

7149. Lacs for Boots, J. M. Dennison, Lundon. 

7150. Stanps for Oat Crusugrs, B. E, Bentall, 


London. 
7151, Proves, E. E. Bentall, London. 
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7152. Tents, C. H, Hewer, London, 

7153. Preserving the Aroma of Roastep Corres 
Bsrriss, A. Sykes, London. . 

7154 Apparatus for D8LIVERING PULVERULENT 
Mareriuats, A. M. Clark.—(Fellner and Ziegler, Ger- 
many 

7155, Sr2NOTELEGRAPHIC TRANSMITTING APPARATUS, A. 
C. Baronio, London. 

7156. Recisterinc Apparatus for Beer Taps, A. M. 
Clark.—({A. Reiling and J. Hering, Germany.) 
7157. Suveig-RalL Raiiways, P. Fowler, London. 
7158. Rotary Enoaings, R. B. Ransford.—(7. 

Nordenfelt, Sweden.) 

7159. Sawine Macuingry, A. Kansome, London, 

7160. Wags. Spokes, J. M. MacLulich and F. J. Cox, 
London. 

7161. Pumeinc Apparatus, G. J. Murdock, London. 

7162. Footnauis, W. 8. Jacobs and W. E. Waterman, 

mdon. 

7163. PaotrogRapaic Devs.opsr, B. J. B. Mills.—(La 
Société Anonyme des Playues et Papiers Photographiques 
A, Lumiére et ses sils, France.) 

7164. Gas Srovas, B. J. B. Mills.—(D. J. Clark, United 
States.) 

7165. PuoroGRapHic Printino, B. J. B. Mills.—-(G@. R. 
Cornicall, United States.) 

7166. Maxine Fioorine, T, Charteris and J. B. Dunn, 
London. 

7167. CoIN-FREED Apraratus, W. R. Glover, London. 

7 Macuingry for Makino Boots, G. H. Catt, 


7168 
Ww. 


W. 


London. 

7169. Repuctine Furnace for Sream BoirLers, 
Dobson, Croydon. 

7170. MottipLe CARDING A. Braun, 
London. 

7171. Secret Fastentne for Recepracies, Richard 
and Co., Limited, London. 

7172. Device for the Stroprine of Razors, A. van Kan, 
London. 

7173. ManvracrurE of Carn Bags, A. Browne.—(J. 
Moche, France.) 

7174. Automatic Fsep Apparatus, T. W. Barber, 
London. 

7175. Saart Couptines, F. J. Smith, London. 

7176. SrgamM Evoines, G. McClure, London. 

7177. Locks for Ram-way Carriacss, H. I. Stacey, 
London. 

7178. Cooxsr, J. A. Badley, London. 

7179. Screw Prope.iers, J. Winsch and J. Lazarowicz, 
London. 

7180. SEPARATING GREASB.and Warr from Steam, W. 
J. Baker, London. 

7ISL. Crock Escarements, W. Willmann, London. 

7182. Cortine Paessgs, §8.J.and S. A Pegg, and T. H. 
Fitchett, London. 

7183, PoWER- TRANSMITTING Devices, J. Pullman, 
London. 

7184. Switcuss, E. G. 

ndon. 

7185. Domestic or LaunpRyY AppLiancg, G. H. Clarke, 
Liverpool. 

7186. Topacco-cuTring ArpaRaTus, W. Rowlandson, 
Liverpool. 

7187. INveRTED IscaNvESvENT Gas Lamp, J. Bartlett, 
London. 

7188. Avromatic Firg-arms, O. [mray.—(Co/t's Patent 
Fire-arms Manvjacturing Company, United States.) 
7189. AcTUATING RELEASING GEaR, C. A. Chapman, 

London. 

7190. SHow-casE, J. P. van de Pol, London. 

7191. PaorecTine CaBiE3, G. H. Rayner.—(C. Withelmi, 
Germany.) 

7192. Brake Apparatus, J, and H. N. BrownandT. 8 
Rickman, London. 

7193. Psgumatic Motors, J. W. Mackenzie —(The 
Hudson Machine and Pneumatic Tool Conipany, United 
States.) 

7194. Hivos, W. L. Evans, jun., London. 

7195. Maxine Boots and Suogs, C. 8. F. Mellor, 
London. 

7196. InstRUMENTS for Mgasurinc, J. M. Boyle, 
London. 

7197. Corsets, M. Pessaud, London. 

7198. Recucatinc Suppty of Arr, G. J. Schmidt, 
London. 

7199. WasHING PHOTOGRAPHIC PLaTsEs, A. P. Monger, 
London. 

7200. Broocuss, T. Horton, London. 

7201. et for Roaps, L. 8. van Westrum, 

mdon. 

7202. ScHoo. Dek, R. P. Elliott and American School 
Furniture Company, London. 

7208. BoRE-HOLE Deviation Recorper, T. Hillmer, 
London. 

7204. Uswiypine and Mgasvurinc Goops KEPT in 
Rotts, H. H. Lake.—(Holsteinische Mangel und 
Wringmaschinen Fabrik Schwerdtfeger und Stumme, 
Germany.) 

7205. PREVENTING VeHICLES Sxrippino, L. 8. Dyer, 
London. 

7206. Cotounrne Papgr, G. H. Maunsell - Smyth, 
London. 

7207. RusBER-TIRED WHEELS, ©. G. Zipser, London. 

7208. Sanirany Mepium for Extirpatine Dust, A. 
Leiser, London. 

7209. Prez Jorsts, A. J. Boult.—(/. C. Martin, jun., 
United States ) 

7210. Freeproortne, E. E. Marriott, London. 

7211. Bricks, F. W. Jenkins, London. 

7212. Borrinc Roxts, M. H. Pearson and The British 
United Shoe Machinery Company, Limited, London. 

7213. Rance-Frinpers, A. J. Boult.—(The Warner and 
Siwasey Company, United States.) 

7214. Can Beake ApdvustTEr, D. McCarthy, Chicago, 
United States, 


MACHINES, 


L. Joseph and Gardner, 


28th March, 1903. 

7215. Manuracturg of Truxk Locks, G. D. Wood, 
Willenhall. 

7216. MecHanicaL Sroprer for Bottiss, E. F. Kohler, 
London. 

7217. Fesp-water Heaters, J. G. Kincaid and W. 
Crockatt, Glasgow. 

7218. Srgam Generators, R. M. Weaver, Wolver- 
hampton. 

7219. Schoo. Desx3, T. H. Jones, Morriston, Swansea. 

7220. Boots and Ssogs, T. Moore, Grantham. 

7221. Ecvgcraicatty Srorpinc the Paxputum of a 
MetronomeE, P. Harris and Co., Limited, and S. 
Belcher, Birmingham. 

7222. Courtine for RaiLway CarriaGEs, W.S8 Laycock, 
Sheffield. 

7223. APPLIANCE for Copyinc Letrers, F. T. Bond, 
Gloucester. 

7224. Exvevorgs, W. J. Anderson, I iverpool. 

7225, Steam Generators, J. Blake, Stockton-on-Tecs. 

7226. Spanners, &c., J. Stead, Manchester. 

7227. Lirecuarp for Teaamcars, W. H. Jones and D. 
Caldwell, Manchester. 

7228. Brakes for DousLinc Frame Spinvugs, J. L. 
Rushton, Manchester. 

7229. Drawinc Beer from BARRELs, H. Garland, West 
Kirby, Cheshire. 

(230. Serine Tor-motions for Looms, R. H. Place, 
Huddersfield. 

7231. CoLLAPsiBLE Cover for Car Tora, A. de Bathe, 
Huddersfield. 

7232, Homipiryine A: Sowden.—(M. 
Sowden, Belgium). 

7233. _ cuts for Makiye Bapozs, J. R. Hands, Liver- 

yol, 

7234. Waeets, H. 8: Halford, London. 

7235. Looms, J. Meiklejohn, J. Sinclair, and T. Milne, | 
Glasgow. 

7236, Jacquarps, C. W. Birkin, Nottingham. 

7237. CHgesE-cuTTinc Devicr, J. E. Lord and J, A. 
Haigh, Hull. 

7238. Fisu-cooxine Rancgs, F. W. Faulkner, Man- 
chester. 

7239. Deprivinc Supstances of their Fecunpity, J. 
Hawley and S. H. Saunders, Kirkby, Lancs. 


APPARATUS, 


7241, ComBrnep Switcu and Brakg, 8. Whipp, Roch- 
8. 

7242. Wacon Cour.ines, G. Howard and T. G. Gunnell, 
Bedford. 

7243, Eyevets, A. N. Saunders, Liverpool. 

7244. Srationary Brazing HEaRiH, 
Birmingham. 

7245. Compingep Drivinc Wuekt, P. and V. Riley, 
Coventry, 

7246. Draivinc Mgcuanism for VgLociripgs, P. and V. 
Riley, Coventry. 

7247. Brakes for Motor Veutcies, RK. W. Haigh, Man- 
chester. 

7248. Woot Coverine for I[xvauips, J. Dearna'ey, 
Manchester. 

7249. Boxes for Erecrric Resistances, H. Pieper, 
Birmingham. 

7250. WaTER-TUBE Borcers, F. M. Faber, Glasgow. 

7251. Inctingp Gas Retort Movurspisecs, G. B. A. 
Gibbons and C. J. McEwen, Birmingham. 

7252. Coat Stoprsrs, G. B. A. Gibbons and C. J. 
McEwen, Birmingham. 

7253. Bernives, M. H. Tilley, Birmingham. 

7254. BepstgaD Ratt Knoss, W. Bellamy, Birming- 


J. Fellows, 


am, 
7255. Die Presses, J. and M. Craig, Limited, and R. 
Highet, Glasgow. 
7256. ExpLosion Enerng Commutators, E. C. Hawkins. 
Long-Stratton, Norfolk. 
7257. Frxuse the Spokes to Rims of Puttsys, J. 
Alexander, Barrhead, Renfrewshire. 
7258. Carpat CLEANER, G. A. Cowgill, Glasgow. 
7259. VARIABLE SPEED-DRIVING MECHANIsM, R. A. 
ner, London. 
7260. Davick for Moistentne the Foxcers, K. Fekete 
and A Knopf, Glasgow. 
7261. Mecuanicat Toy, G. J. Thomas, Bristol. 
7262. PeRroRATED DaainiInG and DryinG SLATE TILE3, 
W. Busse, London. 
7263. E.ectric IcniT1on Apparatus, W. Geipel, F. M. 
T. Lange, and H. G. Such, London. 
7264. Scurce Vatves and Pegnstocks, J. D. Adams, 
St. Catherine's Park, Kent. 
7265. Capinets for Screws and Naits, J. T. Goven- 
lock, London. 
7266. Layrna Down the Raixs of Tramways, J. Stan- 
worth, Halifax. 
7267. WaTER-GAUGE Protectors, J. P. Rance and 
Templer and Ranoe, Limited, London. 
7268. Furnace Grates, R. M. Rubio, London. 
7269. Manoracture of Exp.osivas, F. L. Nathan and 
J. M. and W. T. Thomson, London. 
7270. gina Srructures for WHEE s, I’, Pawel, 
mdon. 
7271. Cuauicss, T. C. T. Miller, London. 
7272. GENERATING ACETYLENE Gas, A. T. Bvooth, 
London. 
7273. Pocket Knives, F. Clemeus and W. Feinenburg, 
Germany. 
7274, Hypravucic Presses, W. Rh. Renshaw, Stoke-on- 
Trent. 
7275. Macuinery for Maxine Burros, La Société 
Roser wald Frvres, London. 
7276. Drivinc Vsenicies, E. Marle, London. 
7277. DgsTRoYING ORGANISMS on TrRExs, U. Beale, 
London. 
7278. Rorary Enoryg, F. A. Pallé, London, 
7279. Piano Drawers for Suget Music, W. Offord, 
mdon. 
7280. Rotary Enorygs, H. T. Allenand J. C. Phillipps, 
London. 
7281. Sockets for Cycte Lars, H. Hodges, London. 
7282. Sicuts for SMatu-armos, J. F. W. Leach and C. 
A. Brentnall, London. 
7283. INTERRUPTER with a Sarzty Kay, R. Vannaisse, 
London. 
7284. PREVENT:NG DravGuts 
Ghigny, Londcn. 
7285. BaBy Napxkunys, M. Lane, London. 
7286. Erecrr:c Licat Suapg Hover, H. Simmonds, 
London. 
7287. Saavine Davicg, H. Drisse, London. 
7288. LatHes for Workinc Metats, G. O. Gridley, 
London. 
7289. MacuInerRyY for Maxine Covuptinas, C. Bryant, 
London. 
7290. Maonetic Locks for Sarety Lamps, C. Wolf, sen., 
London. 
7291. Apparatos fur WoRKING Ponkan3, F. H. Preece, 
London. 
7292. APPARATUS for ReckIvinc MessaGzs, V. Poulsen, 
P. O. Pederson, and C. Schou, London. 
7293. ELECTRICAL Macuinzs, G. Winterand F. Eichberg, 
London. 
7294. Maxine AB3ORBENT MaTerRiaL, L. 8. Hassfeld, 
mdon. 
7295. ELecTRIc CONTROLLING APPARATUS, F, H. Headley, 
mdon. 
7296. Sargety Device for Rock-porisc Macuing, R. 
Meyer, London. 
7297. Hyaresic Saogs, T. Jewleff. London. 
7298. Cicars, R. A. Gill, Liverpool. 
7299. Parntine Frames for Puotocrapns, V. Berlebach, 
Liverpool. 


BENEATH Doors, A. 








SELECTED AMERICAN PATENTS 
From the United States Patent-office Official Gazette. 


709,080. Process or SHaPinc Meta I - Beams, 
CHannEL Beams, &., W. A. Dunn, Smithville, 
Minn.—Filed January 3rd, 1902. 

Claim.—The herein-described process of making 
flanged beams from metal ingots or slabs, which con- 
sists in subjecting the ingot or slab intermediate of 
its sides to roller pressures exerted in a vertical 


[709,080] 





direction, subjecting the sides of the ingot or slab to 
pressures exerted in a horizontal direction, and 
simultaneously with the vertical pressures applying 
roller pressures to the side edges of the ingot or slab 
in an inward direction and at an abrupt angle to the 
horizontal. 


709,167. RivetTinc Macuing, G. E. Martin, Phila- 
delphia, Pa.—Filed December 21st, 1901. 

Claim.—(Q1) In combination with the vibrating arms 
of a riveting machine, a power cylinder and piston 
located upon one arm thereof and a bell-crank lever 
mounted upon the opposite arm, the long arm of the 
lever connecting with the power piston-rod and the 
short arm with a toggle-lever mechanism for vibrating 
the arms as set fort! (2) In combination with the 
vibrating arms of a riveting machine, a power cylinder 
and piston located at an inclination to the axis of the 





7240. -Dress Guarps for Wueg.s, V. F. D. Brown, 
Glasgow. 


movement of said arms, a bell-crank lever having its 


long arm connected to the power piston-rod, and its 
short arm with a tcggle-lever device connected to the 
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respective rivetirg arms for vibrating the same, as set 
forth. 


709,324. Pouncrurg-prRoor IsFLATABLE WHEEL, 4. 
Honrath, Kiowa, lad. Ter.—Filed May 20th, 1902. 

Claim.—(1) An inflatable wheel comprising a hub, 
side members rigid with said hub and having peri- 
pheral tire flanges, a tire having its inner edge portion 
slidably confined between said flanges and movable 
relatively thereto, and an inflatable pouch or pouches 
filling the space between the hub and the tire and 
afforaing a yieldable cushion for the latter, said tire 
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being seated against the circumferential edge of the 
pouch or pouches. (2) Aninflatabte wheel comprising 
a hollow axle forming a storage reservoir, a hub on 
said axle, side members rigid with the hub, a tire 
yieldably confined between the side members, a 
cushicn body filling the space between the tire and 
the hub and laterally confined between the side 
members, and a pipe attached to the axle and to the 
cushion body to establish communication there- 
between. 


709,436. Ammunition Hoist ror Orpnance, A. 7. 
Dawson, “estminater, ~ and J, Horne, 
Barrovw-in- Furness, Eagland.—Filed January 10th, 
1902, 

Claim ~—In ammunition hoists for ordnance, the 
combination with the gun mounting and the trunk 
leading from the magazine to the mounting, of a pair 
of ammunition cages or carriers for each gun, of rails 
within the trunk for said cages to travel along, said 
rails affording a separate path for the cages during 
their upward and downward travel, of power hoisting 
apparatus for actuating said cages, of a hand winch 
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for enabling the cages to be actuated in the event of 
the power hoisting apparatus becoming iooperative, 
of trays near the bottom of the trunk for supplying 
the projectiles and powder charges to the cages, of 
inclined chutes near the top of the trunk for receiving 
and conveying the powder charges to trays provided 
for their reception, and of inclined troughs near the 
top of the trunk for receiving the projectiles and con- 
veying them to the rear of the guns and level with 
the gun platform, substantially as and for the purpose 
described. 


709,563. Process or Paopuctne Ikon, 0. Thiel, 
Kaiserslaurtern, Germany,—Filcd August 19th, 1899, 
Claim —In the manufacture of iron, heating a 
regenerative furnace by the introduction of heated 
reducing gas, adding part of the flux to be employed 
and heating same, shutting off the gas supply and 
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adding the charge of ore, carbon, and the remainder 
of the flux, re-admitting the gas and then cutting it 
off to allow of an equalisation of the temperature of 
the apparatus, then re-admitting the gas until the 
desired degree of reduction is obtained and afterward 
adding molten iron to take .up the reduced iron, 


———— 
a 

709,631. Prockss of HanpENina Presecriies, x 
Hadield, Shepield, England.—Filed May 171), + 

Claim.—(1) The method of hardenin _ ro} 6 

which consists in gradually heating the pele aa 
shoulder of the projectile to a temperature suitab] = 
hardening, wholly removing it from the action a ved 
heating medium ; subsequently cooling the proj t the 
initially from its interior, and finally com — 
immersing the projectile in a cooling liquid td 
method of hardening chambered projectiles, which ps 
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sists in rotating the projectile, suspended, point dowy. 
wards in a furnace, and | oa omg heating the point 
and shoulder to a hardening temperature while 
protecting the point from the direct action of the heat 
removing the projectile from the furnace to a hardening 
tank, circulating a cooling medium under high 
pressure through the chainber of the projectile after its 
removal from the furnace, and completely immersing 
the projectile in a ccoling medium in the tank, 


709,659. Potato DiccgrR, 1. A. Aspinwall, Jackson 
Mech.—Filed February 3rd, 1902. i 
Claim.—In a potato digger, the combination with 
a plough and grating, of a pulverizer device including 
bent swinging arms and means for controlling the 
movements and operative position of. said arins when 
the same are in operative position, and which devices 


709.659] 


permit the arms out of position to be free, anda 
separator device, including a series of swinging forks, 
and devices substantially as shown and described fur 
supporting said forks in their operative position, but 
which allow said forks to deliver the potatocs and tops 
and to hang in a position of gravity during part of 
their movement, substantially as set forth. 


709,693. Toot Post, /. R. Back, Worcester, Mass.—Filed 
October 3th, 1897. 

Claim.—(1) The combinativn of a tool rest having a 
plane upper surface, and provided witha T-shaped slot, 
a post resting upon said tool rest, and having on oneside 
aprojecting flange, resting upon the tool rest, and on its 
opposite side a lug overhanging said tool rest, said 
flange and lug being disposed in the same direction as 
said tool, a clainping screw held in said lug, whereby 
a tool resting upon the tool rest is held in position, « 
bolt extending vertically through said post and having 
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an clongated head, also in the direction of the T-slot, 
and enclosed in said slot, substantially as described. 
(2) The combination of a tool rest having a plane upper 
surface, and provided with a T-shaped slot, a pst 
resting upon said tool rest, and having on onc side a 
projecting flange resting upon the tool rest and upon 
the opposite side a lug overhanging the tool rest, a 
clamping screw held in said lug, blocks having 
oppositely-curved surfaces in contact, and resting upon 
the upper surface of the tool rest, and beneath the 
clamping screw in order to support the tool, and 
permit the same to be tilted, substantially as de- 
scribed. 

709,753. Mera.-penpinc Macuine, F. Ditchyield, 

Avaton, Pa,—Filed July 1st, 1902. 

Claim.—A etal-bending machine, comprising 
essentially a stationary frame, a power-actuated hold- 

















down roll, power-actuated edge-turning rolls arranged 
in pairs upon opposite faces of the frame, flanging 
rolls arranged upon opposite sides of the frame, an 
between the -turning rolls, and a movable former 
mounted upon the frame between said rolls. 








substantially as described. 
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TIDAL WAVES, SEAQUAKES AND STORM 
WAVES. 


By W. H. Wueexer, M, Inst. C.E. 


Av occasional intervals records are furnished of 
immense solitary waves breaking on the sea coast 
causing enormous loss of life and property, and which 
are of much interest to the civil engineer ; or of abnormal 
solitary waves being met with in the open ocean. These 
waves are commonly but erroneously called “tidal waves.” 

These so-called “ tidal waves” are of three descrip- 
tions:—(1) Where, owing to some great submarine 
seismical disturbance, one or more waves roll. in an 
unbroken mass of water, in some cases from 70ft. to 80ft. 
in height, having a steep front to the coast, and there 
break, overwhelming and sweeping away everything in 
their course. Seaward the wave rapidly dies down, but 
the impulse is felt throughout the ocean for thousands 
of miles. These have been termed seaquakes. (2) Where 
a huge solitary wave is met with at sea, often in other- 
wise perfectly calm water, and, sweeping over the 
unfortunate vessel by which it is met, causing both loss 
of life and damage to the ship, and probably in some 
cases sending the vessel and all on board to the bottom 
of the sea. The last class (3) consists of enormous waves 
generated by cyclones, which, travelling with the centre 
of the storm towards the land, break on the coast with 
most disastrous results. 

With regard to the first class of waves, an investigation 
of the records of the principal earthquakes that have 
occurred on the land shows that there is no connection 
between these disturbances and the abnormal waves of 
the ocean; the sea waves which roll on the land being 
never observed to take place during earthquakes whose 
centre of impulse is inland. Professor Milne has shown 
that these submarine disturbances generally occur where 
the bed of the sea has a 
slope from the land greater 


quake was felt, the sea retired and then returned in a 
series of three waves -20ft. high, the reflex action of 
which swept everything towards the sea. 

In 1854, after an earthquake that occurred on the coast 
of Japan, a wave was propagated across the Pacific and 
the disturbance was recorded on the gauges at San Diego 
and San Francisco. Also after an earthquake on the 
coast of Peru in August, 1868, which was due to a sub- 
marine disturbance, large waves were generated, and the 
country was inundated several miles inland; 25,000 lives 
were lost, and several towns destroyed. At Arica, one of 
the United States war vessels, the Wateree, was carried 
a quarter of a mile inland, from which position she was 
removed-still further inland by a wave of inundation due 
to a submarine landslip in 1877. This disturbance was 
propagated throughout the Pacific, and was felt at Japan, 
9000 miles distant—the time occupied for the propaga- 
tion being only twenty-four hours. At Hakodate, where 
observations were recorded, the sea rose and fell at short 
intervals for a period of five or six hours—there being a 
difference in the sea level of 10ft., an ordinary tide rising 
only about 23ft. 

Accompanying the great earthquake at Iquique, in 
South America, on the 9th May, 1877, the water was 
withdrawn from the shore for a distance of about 
70 yards, after which the coast was devastated by waves 
which in some places are stated to have been from 20ft. 
to 80ft. high. This disturbance extended all over the 
South Pacific as far as Japan; to the Samoa Islands, 
where the sea rose from 6ft. to 8ft.; at New Zealand 
and Australia, where the sea oscillated from 3ft. to 20ft.; 
and at Japan, where the oscillations were from 5ft. 
to 10ft. 

In 1883, which was the year of the great disturbance 
at Krakatoa, owing to a submarine landslip the coast of 
Java and Sumatra was inundated and 36,000 lives lost. 
In 1896, on June 15th, a tremendous seismic disturb- 





flowed at intervals of about twenty minutes. In 
October, 1873, a large solitary wave broke across Filey 
Bay, and swept two persons off the rocks at a place 
which is hardly ever covered by the tide, the time of the 
occurrence being within one and a-half hours of low 
water. In 1887 an extraordinary solitary wave broke 
over the promenade at Bridlington, at a part where no 
wave before or since cast its spray. This wave was also 
experienced on other parts of the coast. In 1901 the 
sea was much disturbed at Bournemouth, the waves 
breaking on the shore every two or three minutes, 
although the sea was calm. At the same time an 
unusual movement of the sea in Alum Bay, in the Isle 
of Wight, was recorded, the waves breaking on the shore 
at intervals of from two to three minutes, and reaching 
from 20ft. to 30ft. further up the beach than the ordinary 
waves; the sea at the time was calm. A slight shock of 
earthquake was felt about the same time at Torquay, 
and the sea was disturbed there. In January, 1901, a 
large wave, the highest ever known, broke over Staithes, 
on the north coast, and washed over a house on the 
coast. 

The subject of disturbances in the ocean is dealt with 
in the reports of Mr. Mallet to the British Association 
and by Professor Milne in Chapter IX. of his book on 
“ Earthquakes,” to whom also I am indebted for assist- 
ance in preparing this article. 

With regard to the second class of abnormal solitary 
waves met with in mid ocean, the opinion has been 
expressed that these are due to a building-up process 
carried on by the joint action of large and small wind 
waves approaching each other from different directions 
and coalescing, or of one large wave having its size 
continually increased at the expense of the smaller ones, 
or of the occasional grouping of three or four waves due 
to heavy gusts of wind, in each case forming a single 
wave of much greater magnitude than the originals from 
which they were pro- 
duced. The action of 





than lin 50. In Japan, 
where submarine disturb- 
ances have been most 
frequent and disastrous, 
the sea bed slopes from 
the shore at the rate of 1 
in 25, and on the Peru 
coast slopes as sharp as 1 
in 16 are found. 

The most wide spread- 
ing in its effect of any of 
the examples of the first 
class of seaquakes is that 
which occurred during 
the great Lisbon earth- 
quake of 1755. The seis- 
mical disturbances to 
which this wave was 
due occurred under the 
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waves, so far as known, 
does not lend itself to this 
theory. That two or 
more waves might coal- 
esce and form one large 
wave, under the condi- 
tions named, is quite pos- 
sible, and the combined 
energy of the two waves 
might result in lifting the 
joint waves higher than 
the originals, but not to 
the extent of the solitary 
waves as described by 
those who have encoun- 
tered them. Against this 
theory is to be set the 
fact that these solitary 
waves are frequently to 
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ing the villages for several 
miles to the south, and 
reaching as far off as 

Morocco, where there was considerable inundation. 
The shock was felt at Oporto, Cadiz, Madrid, and 
Funchal, and waves were propagated throughout the 
Atlantic to the coasts of this country and America. At 
Madeira the water rose 12ft. above its normal height, and 
the sea was so disturbed at 120 miles west of St. Vincent 
that vessels were violently shaken, and men standing on 
the deck were thrown down. The shock in the English 
Channel extended to Havre and Portsmouth—the water 
rising 8ft.on the coast of Cornwall. In the North Sea 
the disturbance was noticed at Amsterdam and Yarmouth; 
it affected the Humber; and in the Trent there was a 
continued rise and fall of the water at short intervals— 
three tides being recorded as having occurred in twenty- 
four hours. A similar incident occurred after an earth- 
quake on the same coast of a less serious character in 
1815. The water in the Scotch lakes along the valley 
that extends through Scotland from S.W. to N.E. was 
agitated and waves were propagated along the lakes in 
large furrows. This disturbed effect extended to the 
fiords in Sweden and Finland and the lakes in North 
America. The rate at which the wave of disturbance 
travelled between Portugal and this country was about 
900 miles an hour, 

The Lisbon earthquake of March 81st, 1761, the focus 
of which was put in lat. 43° N. long. 11° W., was felt 
by a ship at sea 80 leagues off the coast, and by a vessel 
off Cape Finisterre, lat. 44° N., and at Madeira and the 
south of Ireland. , 

_The great earthquake at Lima on the 28th October, 
1724, was marked by a withdrawal of the water from the 
coast, followed by a wave which is reported to have been 
80ft. high and which swept over Callao. Twenty-three 
ships in the harbour were sunk and four carried far 
inland, and the same phenomenon occurred after the 
earthquake of 1746, 

On the coast of Chili in 1835, after the shock of earth- 





CHART SHOWING RECORDED “TIDAL’ WAVES 


ance and submarine earthquake occurred on the north- 
east coast of Japan, and the world was shaken from pole 
to pole. This seaquake is supposed to have occurred 
near the Tuscarora Deeps, where the water is 4000 

, fathoms deep—the rocky bed of the sea being fractured. 
Three successive waves rolled on the shore, the largest 
being 50ft. in height, and the coast was inundated over a 
length of 300 miles. A two-masted schooner was washed 
50Q yards inland. The destruction of life and property 
was very great—30,000 persons having been reported as 
killed. The disturbance was not felt by boats at some 
distance out at_sea—the fishermen knowing nothing of 
the disaster that occurred on the land until their return 
to the shore—but waves were recorded as having spread 
over the Atlantic and Pacific Ocean. 

On the 3rd September, 1899, following the earthquake 
| that occurred in Alaska, when a chasm was opened near 
the shore, the sea became very disturbed, the water 
rising and falling at short intervals, and a wave 80ft. 
high broke on the shore. 

On the 17th August, 1902, owing to a submarine earth- 
quake the town of Atlata, in the Gulf of California, was 
swept by a wave which rolled completely over the houses 
near the shore, doing damage to the extent of £200,000. 
This wave was seen to approach from a distance esti- 
mated at 10 miles out at sea. 

Oceasionally there are reports of disturbances of the 
sea on the coasts of this country, the sea rising and fall- 
ing at short intervals. These no doubt are due to 
unrecorded submarine disturbances. Thus, Mallet records 
that on March 2nd, 1856, the sea rose and fell overa 
considerable length of. the coast of Yorkshire. At 
Whitby the tide ebbed and flowed at intervals of ten 
minutes, and this to such an extent as alternately to 
place vessels in the harbour aground and afloat. A 
similar phenomenon occurred on the coast of Wexford 
on September 16th, 1864, where the water ebbed and 





had been felt by vessels 
in this locality. 

On the accompanying 
chart it will be seen that the great majority of the 
solitary waves that have been recorded are in the 
North Atlantic, in the track of vessels passing be- 
tween England and America, on a line between 
Iceland, the Azores, Cape Verde Islands, and other 
places subject to volcanic activity, but the fact of the 
greater number appearing in this locality may simply be 
due to the traffic being greater here than in any other 
part of the ocean. 

Abnormal waves occasionally break on the coast of 
Madeira. Thus, on the 6th January, 1891, in lat. 
82 46° N., and long. 16.55° W., a wave burst with 
violence on the shore for some distance along the coast, 
the sea being previously calm and the wind light. The 
wave appeared to come from the south-east, and a sub- 
marine cable was broken in deep water 18 miles to the 
south. This wave was not felt at Teneriffe. 

In some instances also, shocks are felt by passing 
vessels without any unusual disturbance of the sea being 
noticed. These shocks are described as giving a sensa- 
tion of a trembling motion of the vessel, and as if the 
kee] had passed over and grated on a reef or rocky bottom. 
Mallet, in his report to the British Association in 1850, 
records an instance which occurred in 1796, of a British 
ship when 11 leagues from Manilla feeling a shock from 
below so sharp and sudden as to unship and splinter the 
mainmast. On the lst November, 1898, a vessel named 
the Crown of India, when in lat. 17° N. and long. 
28° W., felt a shock which made the ship tremble; and 
on May 6th, 1897, the captain of the Zoe, when in lat. 
44° N. and long. 29° W., reported a similar event. 

The following are examples of these solitary abnormal 
waves :— 

In 1873, October 3rd, off Ushant, the s.s. Chimborazo 


/ encountered a solitary wave and shipped a heavy sea 


which carried away seven boats, the smoking saloon, 
and everything on the spar deck. 
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In 1881 the s.s. Rosario, on her voyage to New York, 
was struck by a solitary wave, which swept away all 
hands on deck. In the same year the Rosina encoun- 
tered a solitary wave which swept the vessel while 
the crew were shortening sail, and every man was carried 
away except a sick seaman lying in his bunk. 

In 1882, off the Cape of Good Hope, the Loch 
Torridor, a four-masted sailing vessel, was struck by a 
fearful and unexpected sea. The master and half the 
crew were carried away. 

In 1884, February 2nd, the s.s. Faraday, in lat. 
46.11° N. and long. 27.5° W., encountered a solitary wave, 
which was visible like a line of high land, five minutes 
before it struck the vessel. 

In 1886, July 18th, the s.s. Khyber, in lat. 40° N., and 
long. 32° W., encountered a tremendous solitary sea, 
which rolled over the vessel, doing great damage. 

In 1886, December 27th, the s.s. Westernland, in lat. 
47.59° N. and long. 43.57° W., was met by a huge wave, 
which rose to a great height just in advance of her. No 
other similar waves were met with. 

In 1887, July 26th, the s.s. Umbria, in lat. 50.50° and 
long. 27.8°, encountered two large waves, the first 
broken, the second green, broke on the ship from N.W. 
direction. 

In 1891, February 18th, the s.s. Orontes, in lat 36.12° N. 
and long. 32.50° W., encountered a huge wave, which 
broke over the vessel forward while steaming in smooth 
water. 

In 1894, in January, the s.s. Normania encountered an 
enormous wave, which was observed “ mast head high,” 
and swept the decks like a solid wall, reaching as high as 
the bridge. It smashed the cabin on the promenade 
deck, and carried away the music-room and officers’ 
quarters. A stiff gale which had been blowing had 
moderated. 

In 1894, November 16th, the s.s. Festina Lente, in 
lat. 50.12° N. and long. 35.23° W., had a steep sea fall on 
board from both sides. 

In 1894, November 16th, the s.s. Manhattan, in 
lat. 51.26° and long. 27.31°, had a mountainous wave break 
on board from N.W. The sea was high but fairly true. 

In 1894, November 21st, off west coast of Ireland, in 
lat. 53.9° and long. 9.52°, the s.s. Diamond was com- 
pletely submerged by a wave which was estimated to be 
40{t. high. 

In 1895, the s.s. Teutonic, on her homeward voyage 
from New York, during a gale encountered gigantic waves 
which swept the decks. Passengers and crew were 
thrown down by the shock and injured. 

In the same year the s.s. Montgomery Castle, when 
800 miles west of Azores, shipped a solitary sea which 
washed overboard the master, both mates, and five 
seamen. 

In 1896, March 3rd, the s.s. Cascapedia, in lat. 48.8° N. 
and long. 8° W. was struck by a solitary wave. The sea 
rose suddenly and swept over the ship. The wave was 
estimated to be 50ft. high. 

In 1896, January 15th, the s.s. Thermopyle came up 
with three heavy swells, into which the vessel pitched 
with forecastle under. Sea was quite smooth, with a 
light south breeze. 

In 1896, December 23rd, the s.s. Madeleine, in lat. 
39° N. and long. 73° W., during N.W. gale, was struck by 
a high broken sea which nearly threw the vessel on her 
beam ends. 

In 1897, September, the s.s. Wooloomooloo, in lat 24° E. 
and long. 103 E., with moderate breeze, a heavy sea was 
encountered, described as like a moving square lump of 
water, which broke on board and carried away four men 
with the whole of the port bulwarks. 

The third class of solitary abnormal waves have no 
connection with seismic disturbances, but are due to the 
force of the wind during cyclones, and are generally 
known as storm waves. The water forming the waves 
is both raised by the wind blowing on the surface and 
is sucked up in the centre of the cyclone, a large storm 
wave being thus generated which, travelling with the 
centre of the cyclone, breaks with overwhelming force on 
the land with which it comes in contact. 

The fiercest cyclones are those that occur in the Bay 
of Bengal, and on the coasts of that bay the most 
damaging storm waves have occurred. In September, 
1855, during a cyclone, one of these storm waves broke 
on the Orissa coast in the neighbourhood of False Point 
Harbour, and rolled in one wide, unbroken wave, more 
than 20ft. high, over the low country, submerging villages 
and carrying away before it, with irresistible force, human 
beings, houses, and cattle, and destroying the crops. 

In 1864, during a cyclone, a storm wave was driven up 
the Hooghly to Calcutta, arriving two hours before the 
time of high water. The wave was described as rising 
suddenly, as if by magic. It was estimated by the pilots 
that the water was 40ft. above the normal level. The 
whole of the low-lying land was flooded, vessels were 
driven from their moorings and left high and dry on the 
land; thirty-six were totally destroyed, and ninety-seven 
damaged. The P. and O. steamer Bengal, of 2185 tons, 
was landed and left high and dry on Shalinar Point. 
The damage to ships and cargo was estimated at a 
million pounds, and 50,000 persons lost their lives. 

In October, 1876, the most extensive and fiercest 
cyclone of the century occurred, when an enormous 
storm wave was driven over the islands and low lands in 
the neighbourhood of Backergange in the Bay of Bengal, 
the water rising from 30ft. to 40ft. in less than half an 
hour and inundating all the low-lying country, causing 
the loss of life of 100,000 persons. 

In September, 1900, a great part of the town of 
Galveston in the Gulf of Mexico was destroyed during a 
tornado by a series of waves, 15ft. high, being thrown on 
to the shore, killing 3000 persons and destroying 4000 
houses. Just before the water broke on shore there 
appeared to be an abnormal wave 4ft. high, which, mount- 
ing on the top of the water blown into the bay, caused 
the town to be flooded from 6ft. to 10ft. deep. 


the South Pacific were devastated by enormous waves 
breaking over them, causing the loss of 1000 lives and 
destroying great quantities of pearl shells, copra, and 


other property. A hurricane had been raging for several 
days, and when the centre of the cyclone reached the 
shore, several abnormal waves broke on it, each being 
higher than its predecessor, until, according to the 
description given, a wall of water, 40ft. in height, rushed 
across the islands, covering them with water for 
miles. 





THE PADERNO VIADUCT, ITALY. 
No. I. 

Tue Paderno Viaduct was constructed some few years 
ago to carry a single-track line belonging to the 
Meridionali Railway Company across the valley of the 
river Adda, between the Pont San Pietro Station, on the 
Bergamo-Lecco Railway, and the Seregno Station, on 
the Monza-Como Railway. Its construction appreciably 
shortened the distance between the provinces of Upper 
Lombardy and Venetia with respect to the St. Gothard 
route, and also opened up a new part of the Brianza 
district by an easier connection with Milan. The 
structure forms an example of one of the most har- 
moniously-proportioned of iron bridges in Italy, and, 
notwithstanding the solidity of its type, the dead weight 
per foot run is only three tons. 

The bridge, minus approaches, has a total length of 
871ft. 2in., divided into eight deck spans, each one of 
108ft. 10fin. in length, supported by three viaduct towers 
or piers, two arch towers, and three points of contact at 
the soffit. The splayed-wall masonry approaches at 
either extremity each have a length of 62ft. 2in., the 
total length of the viaduct over all being consequently 
995ft. 6in. The arch span or chord measures 492ft. from 
centre to centre of the abutments, and the rise from the 
chord to the axis of the crown is 129ft. din. From 
water-level to rail heads, on the lower floor, the distance 
is 242ft. 6in. 

Transversely from centre to centre of the cast steel 
shoes at the impost of the arched ribs, its width is 
56it. 3in., while the length of the cross-plate girders at 
the crown is 16ft. 4in. The main towers, or piles, have 
corresponding widths with a height of 103ft., the spread 
or batter being, therefore, 1 in 5°2. 

Upon the upper floor, carried by the top booms, is laid 
a portion of the new provincial road that has since been 
constructed by the provinces of Bergamo and Como. 
The river Adda at the point where the bridge is built has 
a mean altitude of 594ft. 2in. above sea level, and the 
viaduct is situated within a stone’s throw of the reservoirs 
for the hydro-electric plant which supplies a part of the 
power required by the street tram-lines in Milan. 

The high banks on either side, cut away by erosion, 
consist of a very compact gravel conglomerate lying in 
fairly regular strata, which, lower down the river towards 
Trezzo, furnishes an extremely hard pudding-stone, 
much employed for heavy building purposes. The slope 
of the left bank facing Paderno has an angle of 1 in 2, 
while that of the right bank is inclined 1 in 1, and these 
natural conditions on either side of the river influenced 
the final choice of a bridge design. Various plans had, in 
fact, been proposed for this viaduct, one of the first of 
these being put forward by the Government Technical 
Department. It consisted of an iron deck bridge, sup- 
ported by two natural abutments and three piers of 
masonry, two of the latter near to each side of the river 
and one half way up the left-hand bank; but subse- 
quently the Public Works Ministry decided to authorise 
the Meridionali Railway Company to plan a viaduct con- 
structed entirely of stone. 1t was at this point that the 
Societi Nazionali di Savigliano of Turin—one of the 
best-known firms for bridge building in Italy—sent in to 
the Government a complete set of drawings, specifica- 
tions, and all the calculations necessary for an iron 
bridge, and with the offer also of a deposit of suflicient 
value to guarantee the finished work for a period of three 
years. Finally the design of another very well known 
Italian firm was added to the three already mentioned, 
this last being for a viaduct partly iron, partly stone. 
Ultimately, after much debate, the project submitted by 
the Turin firm was chosen as best answering to tech- 
nical considerations, while being less costly and requiring 
a shorter time to construct than the bridges of the 
other three competing designs. 

The entire work, even to masonry foundations, was 
then carried out by the one firm of contractors men- 
tioned. The structure was laid out at the works of 
Savigliano, certain of the members being assembled 
locally ; but the temporary erection of the whole arch 
was, of course, from its size, impracticable there. The 
whole bridge, when finally built up at Paderno, came 
together with the utmost accuracy, without need of any 
refitting on the spot. The time allowed for its comple- 
tion from start to finish was eighteen months. The 
preparation of the designs for a structure of such a size 
involved considerable work, for the exact position of each 
salient point had to be predetermined exactly, and 
required, therefore, minute and complicated calculations, 
which had to be carefully verified before commencing 
operations, and for the actual work alone no less than 
140 drawings were made. The whole of the calculations 
and system to be adopted in erection were made by the 
head engineer of the bridge company at Turin, Signor G. 
Rothlisberger. 

The materials estimated for and actually used in the 
work were as follows :— 


Wrought iron for arch span... ... 1320 tons 
i . 245 





On January 13th of this year the Society Islands in 
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For the abutment approaches and foundations ;— 
Moltrasio stone... ; .» 175,500 cubic feet 
Bayena granite... ane 42, ‘ae 

lor the construction of the temporary bridge 63,000 
cubic feet of timber imported from Upper Bavaria were 
employed. This latter work creat certain difficulties 
by reason of the depth of the valley, and its erection 
occupied ten months, the operation being the only ong 
which was attended with any serious accident. — 

The entire design of the timber centre and falseworks 
is represented in Fig. 1, page 883, together with ful] 
dimensions. 

There were, as shown, three rail service platforms: 
one near the water level between the piles, one at the 
lower chord of the arch with a single track, and one at 
the deck span, each platform may sustained between 
piers at intervals by trussed beams braced with iron bars 
of solid section 8in. by jin, Upon the upper platform 
was laid a double track, the rails 1 m. centre to centre, 
being spiked to oak longitudinals 12in. by Tin., while the 
floor was covered in with sheet iron mr gin. thick, 
Two sixteen-wheeled derricks were used for the hoisting 
and transport of bridge members, while open web trans 
verse girders built between the legs of the derrick served 
to carry the rails for the four-wheeled crabs. On the 
top traverse of the traveller were fixed rails for a jib 
crane. The maximum load for each derrick was 1) tons, 
The floor width of the derricks was 27ft. 6in. The top 
an of the derrick stood 271ft. Sin. above river 
evel, 

The roadway, carried by the upper floor of the deck. 
spans at an altitude of 262ft. above sea level, is 16ft. in, 
in width, and is flanked by a raised side pathway of 
40in. width on either side, giving thus a total width of 
23ft. between the railings. As the length of the solid 
web transverse plate girders of the main span is 16ft. 4in., 
the extra width required for the footways above them 
is gained by the addition of outrigging plate brackets or 
cantilevers. 

The deck truss booms are formed of angle irons built 
up to T section, and the open web trusses are composed 
of flat section lacing bars, ranged in quadruple series 1Oft. 
apart. The height from the lower to upper horizontal 
booms is 20ft. 4in., and the clear width for trains between 
their vertical members or pilasters is 15ft, 

The transverse plate girders of the lower floor support 
the stringers or rail bearers, upon which latter the longi- 
tudinal oak sleepers are laid. The floor is plated with 
channelled sheet iron carried on U-section bearers. |’rom 
the top of the rail to the underside of the upper hori- 
zontal wind-bracing the head clearance is 16ft. 6in. 
Above, the macadam of the inter-provincial road is laid 
upon rolled sleepers of Zorés type, supported by a row 
of four longitudinal stringer beams, spaced one metre 
apart between centres, the ends of which are riveted 
every 10ft. to the cross girders of the floor, carried by the 
top booms. The stone flags of the side pathways are 
supported upon a framework composed of two rows of 
angle irons, with longitudinal and transverse vertical 
lacing bars. This raises the pavement 12in. above the 
macadam, and a cast iron parapet railing with outside 
buttressed supports stands 5ft. above this footway. 
Road drainage is effected by side gutter-gratings connect- 
ing with drain pipes, which just clear the top booms of 
the horizontal spans. The two systems of wind bracing 
are formed of angle irons, the one attached to the upper 
and the other to the lower booms. 

The arch is formed of two pairs of twinned ribs, with 

a depth in web of 26ft. 2}in. at the impost, and 13ft. at 
the crown. Each of these great ribs is separated bya 
space of 1 m. from its fellow. The arched booms are 
built up with angle irons and composite flanges, forming 
aT section, the upper and lower horizontal members 
being united with N-shaped vertical trussings, while these 
latter are also joined together transversely between the 
pair of arched ribs, by a close lacing of short bars of flat 
section. The two sets of twinned ribs are braced 
together, between the vertical bars of their trusses, by 
crossed ties of X form, which at the same time serve to 
secure the two systems of horizontal wind bracing, placed 
the one between the upper and the other between the 
lower arch booms. 
On the middle of the lower wind bracing of the arch 
is fixed an iron gangway 1 m. wide, for purposes of 
inspection, maintenance and painting. The footing of 
each arched boom is supported on a shoe of cast steel, 
provided with adjustable cotters, which divides the thrust- 
pressure evenly over the surface of the masonry abut- 
ments to which they are anchored by bolts. The masonry 
abutments for each couple of arched ribs consist of two 
separate masses of Moltrasio stone set in regular courses 
with facings of the best quality granite, and with footings 
of the same granite for the boom pedestals. 

The towers or piers of eight-post type, with columns of 

T section, are braced together with horizontal ties, and 

with struts in form of St. Andrew's cross. Their top ends 

are bound together with heavy open web girders, 
carrying the seats or dilatation bearings of the deck 
trusses. The latter pieces are of cast steel, no bronze 
plates being used for any of the bearings. Inside the 
piers, to the full height of the pile, there are iron ladders 
to permit their easy inspection. The pier foundations 
are of the same stone as used for the arches, and are 
capped with granite. Stone is also used for the bridge 
wall approaches on either bank, while for the approach 
arches, carrying the road above the railway, & mixed 
system of angle iron girders and masonry is employed, 
the former supporting the brick vault upon which the 

macadamised road is laid. f 

The metal used for the bridge is of wrought iron, 

having an ultimate tensile strength of 21°5 tons per 

square inch, while the maximum of all combined 
theoretical stresses to which it might be subjected is 
calculated at 8°6 tons, which gives a factor of safety of 
nearly 6. It should be remarked here that the speed 
of trains at this spot is rarely more than 26 miles pet 





hour. The rivets, of which 100,000 were required, are 0 
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THE PADERNO 


(For description see page 382) 


VIADUCT 








iron of boiler-rivet quality of from jin. to lin. diameter, 
the greater number being of jin. diameter. These were 
put in hot, and closed up_by hydraulic power at the 
works, and by hand.on-the site of erection. The 
rivet holes were punched; and then reamed. For 
dilatation the play -allowed is 3in. longitudinally 
and lin. transversely. The expansion roller bearings, 
made of cast steel, are 6in. diameter. The cast stee 
shoes for the arch ribs, which weigh approximately four 
tons each, were obtained from Germany. The founda- 
tions for the abutment piers are carried to a depth of 
83ft., and the whole of the masonry work took about six 
months to complete, the maximum quantity laid in one 
month being 30,000 cubic feet. The number of men 
employed during the erection of the bridge was 470. 








PRIVATE: BILLS IN’ PARLIAMENT. 


NotwiritstanDinG that in seven instances the capital pro- 
posed to be raised by Bills relating to the supply of electrical 
energy is not stated, the total amount petitioned for shows a 
marked increase over that asked for in the previous session. 
The number of Bills is as thirteen to twelve for last year, 
and the corresponding ‘sums as seven to four millions. 
Those which we propose to notice are but few, and all 
seek for powers to authorise the incorporation of new 
companies. 

Foremost among them isthe North-Western Electricity and 
Power-Gas Bill. This is a project of considerable magnitude, 
and no less than a couple of millions-is required for carrying 
it out. Its object is to supply electrical energy and power-gas 
within the whole of the county of Chester, and in parts of 
the counties of Stafford, Derby, Flint, and Denbigh. Ireland 
takes the second place with a request for £1,600,000 to 
perfect a similar scheme in the counties of Antrim, 
Down, Armagh, and in the county’ borough of Bel- 
fast.. Another extensive ,undertaking; under; the title 
of the Somerset and District Electric’ Powers, is the supply- 
ing of electricity in Somerset, Gloticester, Wilts, and within 
the city and county of Bristol. ~ A-million is the estimate for 
this new installation: Scotland has a Bill, proposing to 
raise £800,000 for acquiring land, and for the erection of 
generating stations in the county, of Fife, and for other 
purposes. The Carmarthenshire Electric Power Company 
asks for a similar sum for the same purpose, in behalf of 
Wales, in the county of Carmarthen. Salop, Worcester, and 
parts of Denbigh, estimate their joint electrical requirements 
at £600,000. Of these six Bills to which we have drawn 
brief attention not jone has advanced farther than the 
‘« Petition Presented ’’ stage. There are three electrical Bills 
—capital not stated—which have passed the second reading, 
and one, promoted by the London County Council, has been 
withdrawn. 

Several of the Bills affecting tidal waters, which together 
with the Harbour Bills number forty-six, interfere at 








different points with the Thames. The new lines of the 
Central London require a subway terminating in and under 
the river at a point opposite Surrey-street, Strand, and also 
another at a point opposite Paul’s Pier Wharf. TheCity and 
South London crosses under the river by means of a tunnel 
on the west side of London Bridge, and the Clapham Junction 
and Marble Arch line proposes to do the same on the eastern 
side of Chelsea suspension bridge. The Thames Conservators 


have a Bill in hand which is of considerable interest both | 


with regard to its extensive scope and the capital proposed to 
be expended. Its object is the formation of a deep water 
channel between the Nore and the Royal Albert Docks, the 
dredging and removal of shoals in the estuary of the Thames, 
and the construction of public quays and jetties. The Bill 
seeks for powers, authorising the Conservators to enter into 
agreement with certain of the dock companies with respect 
to the improvement of existing docks and works. It desires 


also to increase the tonnage dues and to levy rates on goods, | 


and for the use of quays, sheds, and moorings, and to borrow a 
sum of five millions. The Conservancy proposes also to 
extend the port of London as defined in the Thames Conser- 
vancy Act of 1894, to transfer to its own jurisdiction certain 


powers of the Waterman’s Company, and to increase the | 


number of Conservators. There are two Bills, the Thames 
River Steamboat Service and the Thames Steamboat Trust, 
which virtually ask for the same powers. The former, pro- 
moted by the London Council, appears to limit its powers of 


acquisition in the Thames between Chiswick and Plumstead, | 1 
Professor Ailan Macfadyen wiil deliver the first of three lectures 


| at the Royal Institution on ‘‘ The Blood and some of its Problems.” 


while the latter selects its termini at Molesey Lock and the 
sea, and the estuary of the same. Both Bills were reada 


. reg F 
second time on the 2nd inst., and committed. Our readers | mences a course of three lectures on ‘“Hydr 


Og 
| and Solid,” and on Saturday, April 25th, at 3 o'clock, Professor 


have been kept in touch, through our columns, with the 
serious inquiry and discussion at present in progress respect- 
ing the Thames, from its source to its mouth. 

Some large works are put forward by the Humber Com- 


mercial Railway and Dock Company, including a couple of | 
| the discourse will be delivered by Professor W. J. Pope, 
| ‘*Recent Advances in Stereochemistry,” and on May 8th by Mr. H. 


river walls,,each half a mile in length, two piers, 
the deepening, scouring, and dredging of the waterway of the 
river, and. the acquisition of a considerable area of tidal 
lands in the vicinity of the contemplated extensions. 


extent. 
Docks and Harbour Board Company’s . Bill. It seeks 
to construct two graving docks, one on the south-eastern side 
of the Herculaneum Dock, another on the site of the South 


Carriers’ Dock, and a branch dock on the eastern side of the | 


existing Canada Dock. At New Hunstanton improvements 


briefly summed up. 
present outfall sewer to a point seaward about a quarter of a 
mile from high-water mark. Also thé onstruction of .walls, 
grovnes, jetties, landing-places and wharves, and the deepen- 
ing of the bed and shore. The erection of a pumping station 
and the laying down of pipes for the purpose of supplying 
sea water are provided for in one of the clauses of the Bill: 
Among the works scheduled in the South-Western and ‘Isle 
| of Wight Junction Railway Bill are the construction of a 
| pier of the abnormal length of 4500ft.; extending into the 
Solent, and the deepening and dredging of the bed of the sea 


The 
Brighton and Bristol Corporations are also moving in the | 
matter of marine -works, but not to any. very noticeable | 
A word should be said respecting the Mersey | 


bs . | are‘ unsurpassed at any port, 
of some importance and of strong local interest may be | 
They “comprise the extension of the | 
| pumping station, &c. 
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in its vicinity. We here conclude our notice list of the 
Private Bills in the present session. 

There are two general legislature orders to which attention 
may be directed. One is issued from the ‘‘ Office of Referees,”’ 
and states that in cases in which the time for the deposit of 
notices of objection to the locus standi of petitioners against 
Private Bills will expire during the adjournment of the House, 
the time for their deposit is extended to Tuesday, April 21st. 
The second Order is that certain Standing Orders be suspended, 
and that the time for depositing petitions and memorials 
against Private Bills, or against any Bill to confirm Pro- 
visional Order or Provisional Certificate, be extended to the 
first day on which the House shall sit after the recess. This 


| Order also applies to the deposition of duplicates of any 


documents relating to any Bill for confirming any Provisional 


| Order or Certificate, and for depositing at the Private Bill 


Office all documents referring to any Order under the Private 
Legislation Procedure (Scotland) Act of 1899. 








THE Wortp’s Record ror NavaL GUNNERY is now held by 
Second-class Petty Officer and Seaman Gunner W. Rowe, of his 
Majesty’s ship Ariadne, flagship on the North American station. 


| Letters received at Plymouth state that at a recently 
| Rowe was captain of a 6in. quick-firing gun. 


‘en rounds were 
tired in a minute, and ten hits were recorded, 
Roya. INstTITuTION.—On Tuesday next, April 21st, at 5 o'clock, 


On Thursday, April 23rd, at the same hour, Professor Dewar com- 
en: Gaseous, Liquid, 


Langton Douglas begins a course of two lectures on ‘‘The Early 


| Art of Siena.” The Friday evening meetiogs will be resumed on 


April 24th, when the Hon. R. J. Strutt delivers a discourse on 
‘*Some Recent Investigations in Electrical Conduction,” on May lst 
on 


Rider Haggard on ‘‘ Rural England.’ 


Mr. James BeLt.—This well-known engineer to the Barry 
Railway died on Saturday last. His connection with South Wales 
and Monmouthshire dated from 1882, when he came from the 
North of England. He was for some time associated with the firm 
of Forster, Brown and Co., and also carried out important engage- 
ments on both the Taff and Rbymney lines. From 18865, in 
succession to Mr, T. Robinson, he was exclusively occupied on 
the Glamorgan and the Barry lines, and has left many proofs of 
his capacity, prominently amongst them the transit sheds, which 
but have not yet come into 
the vigorous use which may be expected. Other substantial 
mementoes are the hydraulic engine-house for the new dock, new 
His work on the Glamorgan Railway after 
the collapse of the bridge will be remembered. That structure is 
now in perfect condition. Mr. Bell carried out the Barry Island 
extensions, and one of his.latest work was the connection between 
Barry and the Rhymney Railway oy the magnificent aqueduct at 
Taff’s Well in the Taff Valley, one of the most costly, and, from 
a railway point of view, most complete structures in the country. 
Mr., Bell was brother of the late Mr. W. ‘Bell, the repre- 
sentative in the Merthyr and Mountain Ash districts of the late 
Mr. Nixon, whose services to the development of the Welsh steam 
coal trade were of the highest order, 
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(See page 388 ) 
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BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES 
No. XII.* 

American Bridge Company: Youngstown Works.— 
The works of the Youngstown Bridge Company were 
established about 1887, and were destroyed by fire in Sep- 
tember, 1897. The company built an entirely new 
plant, and improved the opportunity to re-arrange its 
buildings and machinery in conformity with modern 
ideas of bridge shop construction and equipment. A 
notable feature is that the stock or material yard is 
entirely under cover, and is fitted with heating apparatus 
and with trolley carriers and hoists for handling 
material. This protects the material and facilitates the 
work of selecting desired material in the winter; while it 
also adds greatly to the comfort of the men, and conse- 
quently to their efficiency. The advantages of such an 
arrangement have already been commented upon. The 
following particulars of the works are taken from the 
American Engineering News, and this concludes the 
description of the plants of the American Bridge Com- 
pany, or “ Bridge Trust ” :— 

The new buildings consist of a main truss shop, 80ft. wide and 
500ft. long, with two wings 26ft. by 100ft., into which run the 
loading ard unloading tracks ; and acombined forge shop, machine 
shop and pover-house, 60ft. wide and 180ft. long. These build- 
ings have steel framework, with walls of rock-faced tile, and con- 


crete floors. 

All material enters the main truss shop by means of a railway 
track running lengthwise of the first 26ft. by 100ft. wing, and in 
the shop proper it is first handled by trolleys running on the 
booms of the roof trusses by an overhead runway and by push cars. 
The overhead runway and push car run lengthwise of the shop, 


are operated by belting from line shafts, and there is an 
air compressor. The rivet heating furnaces burn coke 
with an air blast. Air hoists are used for handling 
material in the yards. In addition to the main building 
there is a two-storied office building 40ft. by 40ft., with a 
fire-proof vault. The works are now being enlarged. 
Brackett Bridge Company.—This company has its 
works at Glendale, 15 miles from Cincinnati, on the 
Cincinnati, Hamilton and Dayton Railroad. The plant 
occupies a tract of about 12 acres. The general arrange- 
ment of the works is shown by the plan, Fig. 15. There 
is one main shop, 300ft. by 80ft., with an extension on 
each side 25ft. wide. It is built entirely of wood, and is 
divided into three bays by two rows of timber posts 
supporting the roof trusses. Besides this there is a one- 
story office building, 20ft. by 45ft.; also, a tool house, a 
paint shed, scrap shed, and a shed for material. There 
is also a small gas plant and gasometer supplying the 
works with coal gas for power, heat and lighting purposes. 
The plant has an engineer and superintendent in 
charge, book-keeper and office men, storekeeper, three or 
four draughtsmen, and about sixty men in the shop. 
There are also the men at the city office, an engineer-in- 
chief—who is usually travelling to look after contracts 
and work in progress—five salesmen or travelling 
engineers to tender for work, and usually from three to 
five erecting gangs. The capacity of the plant is about 
3000 tons per annum, and its work consists largely of 
highway truss bridges. Some plate girder and railway 
work is also done, as well as steel mill or factory build- 
ings. Many large bridges have been built, including 
highway bridges of 400ft. and 465ft. span. Some of the 
highway bridges have buckle-plate floors, with concrete 





rails are bolted to sleepers made of inverted pieces f 
steel channels. ; 7 

Referring to the shop plan, there is at the narrowe 
end of the shop a space for stock, a laying-out floor pr. 
the template-making bench. Further up are the a 
heating furnaces A, a punch for light work B, and cold 
saw C. To the right are three drilling machines, D, }), J) 
At Eis the main power riveter, an old-fashioned Comm 
machine with worm gearing. A straightening bed, in w hich 
pieces are straightened by hammering with hand sledge. 
hammers, is at I’; while G is alarge punching machine: 
H is a four-spindle drilling and tapping machine; J j, 
another rivet-heating furnace ; and K is a double emery 
wheel. In the right-hand extension is a Cincinnati Punch 
and Shear Company’s double-punching machine L, while 
M is a punching a shearing machine of the same make 
Two more rivet-heating furnaces are shown at N, \, but 
can be transferred to any desired position. 

At this end of the shop is an extension for the blacksmith 
shop, containing three forges. Here also are a National 
bolt-cutting and threading machine 0; a heavy bolt 
threader P; a National rivet-making and upsetting 
machine Q; and the rod-heating furnace R, which seryes 
the rivet-making machine. AS isa light Belden steam 
hammer. The stock rods for rivets are kept on brackets 
on two upright A-frames at T; and at U is a second 
steaightening bed for hand hammer work. At V is a 
planing machine, while on the opposite side of the 
shop is the boring mill W. In the extension at the right 
of the main shop are the engine-room and the machine 
shop. The latter has three lathes X, X, X; a tool 
grinder Y, and a small power-driven hack saw 7, 

The double punch L may be fitted with a special 
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and the trolleys crosswise. The axles of the ruaway carriages, 
trolleys, and push cars, all have roller bearings. From the cars at 
the unloading track the material passes to the laying-out skids, 
shears, punches, reamers, drills, riveters, and finally, to the paint- 
ing skids at the opposite end of the shop. From the painting 
skids the finished material is loaded into railway cars entering the 
second, 26ft. by 100fs , wing on a depressed track. 

All machines are driven by electric powcr, the motors being 
arranged so as to operate groups of machines. This arrangement 


was adopted in order to utiliss the old tools which the company | 


had, rather than as a matter of preference. The dynamo supply- 
ing power to these motors is located in the machine shop, as are 
a'so the engine and four air compressors. About the centre of the 
60ft. by 180ft. building, and between the machine shop and forge 
shop, 1s located the boiler-room. The machine shop tools are 
operated by a countershaft direct from the engine, but the tem- 
plate shop tools, like those of the main truss shop, are run by 
electric motors. 

While the foregoing gives roughly the construction and arrange- 
ment of the new shops, it fails to give an idea of their light, roomy 
appearance, which is in striking contrast to the bridge shops built 
twenty or thirty years ago. In heating, as well asin lighting and 
ventilation, the comparison is almost as striking, the main truss 


shop being heated by a Sturtevant blower system using exhaust | 


steam from the power-house. 

The endeavour to reduce friction in the hoisting and conveying 
machinery by roller bearings has already been mentioned. It 
should be noted in addition that the more common wooden skids 
have been replaced by iron skids, consisting of railway rails sup- 
ported by cast iron pedestals with slotted tops to clamp the rail 
base. Each pedestal is carried by a concrete foundation. Another 
convenient arrangement is the location of the rivet machines and 
rivet heating forges side by side, with iron birs for storing the 
rivets between, thus avoiding unnecessary transportation of the 
rivets. Still another noticeable detail is in the compressed air 
piping system, which was designed with long radius bends instead 
of elbows to reduce friction and loss of power. 


In taking up now the description of some of the 
independent bridge works, i.c., works operated by com- 


panies outside of the ‘Trust,’ both large and small plants | 


will be included in order to show the varying character 
of American bridge-building plants. 

Bellefontaine Bridge and Tron Company.—This is one 
of the small works, having a capacity of 3500 tons per 
year, and manufacturing mainly highway bridges and 
steel-frame mill buildings. The main shop is 300ft. long 
and 60ft. wide, equipped with punches, shears, shapers, 


a rotary planer, bending rolls, lathes, a cold saw, pneu- | 


matic riveters and pneumatic reamers. The machines 


No. XI. appeared April 10th. — 
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Fig. 15-BRACKETT BRIDGE WORKS 


roadways and footwalks, no other paving material being 
laid upon the concrete. 

The steel or raw material is delivered at the works 
mainly on the outer siding, the space along one side of 


| the building serving as a storage yard, as shown in the 


plan. A large stock is carried in order to ensure prompt 
filling of orders. On the opposite side of the building is 
placed material ready for shipment, this being placed on 
skids. One siding is carried through the centre of the 
building. Beyond the narrower end of the shop the 
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Punching and Clipping Machine for Lattice 
Bars. 3 
Fig. ‘ 
ground falls towards the railway, and the siding is on an 
incline. A wide timber platform -igzbuilt on either side 
of this siding for use. ip handling and storing material, 
and at its farther end the platform is level with the 
floors of the railway wagons. The depressed track is 
spanned by a gallows frame, which also extends over a 
narrow-gauge yard track. On‘the. top timber of this 


frame travels a trolley with 10-ton hoist, by means of | 
| which material is readily handled. A system of narrow- | 
gauge lines, 2lin. gauge, serves the shop and yards. The | 


arrangement for punching and trimming the ens 
lacing or lattice bars for bridge or structural work, or 
for bridge railings. Between the two punching dies is a 
clipping die to clip or cut the ends to a semicircular 
form. This is shown in the sketch in Fig. 15. A rest 
A extends beyond the bed of the machine and has an 
adjustable stud B, against which the end of the stock 
bar C is set to give the required length. The machine 
then at one stroke punches the two holes D, D, and clips 
out the piece E, leaving the piece of lattice bar—at the 
left—in finished condition. The stock bar is then pushed 
forward to be ready for another stroke. This attachment 
was designed at the works. The lathes are largely 
employed in turning pins for pin-conaected trusses, the 
stock for pins being usually purchased jin. large and 
turned down to size. Very little reaming is done at 
these works, all work being centre-punched. 

In the shop there are two overhead travelling cranes 
operated by hand, with a trolley and hoist. They are 
operated by continuous loops of chain; one for moving 
the crane, one for the trolley, and one for the hoist. Hand 
hoists on trolleys, running laterally of the shop, serve 
some of the machines in the side bays. The material is 
distributed about the shops by the narrow-gauge trucks, 
the cranes, and the hoists. It is supported at the 
machines by skids, roller beds, and feed rolls at the 
work tables, 

Power for operating the machinery is furnished by @ 
Foos gas engine of 50 horse-power. As the gas is also 
used for lighting and heating, a receiver or equalising 
tank is arranged with a weighted piston to check tlic 
pulsations due to the intermittent supply to the engine. 
The gas plant is quite extensive, and an air compressor 
is to be put in to supply means for operating pneumatic 
tools and hoists. Some of the rivet furnaces are heated 
by coke, and others by gas. They will soon all be 
heated by gas, which gives better results and causes less 
discomfort to the men, as the coke fires radiate great 
heat. 

Standard plans are kept for highway bridges up to 
about 200ft. span, and small blue print diagrams o! 
these, bound in book form, are used by the travelling 
engineers or salesmen. Each diagram is accompanied 
by a table of panel lengths, truss depths, weights, &c., 
for different lengths of span, so that the engineer can 
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select a structure most closely fitting the 
ts of any particular case, ascertain the weight, 
and make a price for the tender. If the tender is 
accepted, he can then telegraph that the contract will 
call for a certain type and size of bridge, and the 
company will at once know what it has to build, and 
select its proper standard plans. This practice serves 
yery well for bridges up to about 200ft. spans, but is, of 
course employed only for country road bridges. For 
larger bridges special designs are made, as even slight 
variations in spans of such length would affect the 
entire design. These special designs, however, are 
largely based upon former designs. 

Records of all contracts are kept on ruled blanks, a 
e blank being used for each length of span. A 
cauple of the blank is shown in lig. 17, the original 
being Sin. by 10}in. This shows the clear length, 
extreme length, length between centres of end pins, 
width of roadway, height of truss, width of footwalk, and 
other matters; also the weight, contract number, and 
location. An order may be received for, say, a 95ft. 
bridge, with certain limiting dimensions as to width, &c. 


readily 
requiremen 


separat 


AN AMERICAN RAILWAY ENGINEERING 
ASSOCIATION. 


A FEW years ago @ movement was started by the chief 
engineers of some of the leading railways of the United States 
looking to the organisation of a society devoted specially to 
railway engineering, on the ground that the railway and 
railway interests are of sufficient extent and importance to 
warrant such a society, while the field of the American 
Society of Civil Engineers is so wide that railways only 
receive a comparatively small share of attention. The Associa- 
tion has proved to be very successful, and has now nearly 500 
members, mostly engineers of various grades and departments 
in railway service, many of whom are also members of the 
American Society of Civil Engineers, The work of the 
Association is done through the medium of fifteen stand 
ing committees on technical subjects. 

The last annual meeting was held at Chicago in March, 
about 150 out of 450 members being present. After the usual 
preliminaries, the report of the committee on roadway was 
taken up, and the discussion of this lasted throughout the 
morning and afternoon sessions. The historical section of 
the report passed without comment, and the discussion 


Brackett Bridge Co. 
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The record sheet or sheets for 95ft. bridges will then be 
looked over, and very probably it will be found that a 
bridge has already been built that will meet the require- 
ments. The contract number of this earlier bridge is 
noted, and the drawings are examined. 

Detail drawings are made easy of reproduction. 
Separate drawings of such detail parts as floor beams, 
end posts, booms, &c. &c., are made, with dimension lines 
but no dimensions. These are drawn with a special 
copying ink, and printed on a stone or slate slab, from 
which a number of impressions can be taken. It is, in 
fact, a sort of hand lithographic process, giving blue lines 
on a white ground. Thus, in getting up the drawings for 
the new 95ft. bridge above mentioned, a set of these 
“lithograph ”’ detail sheets would be taken, and lettered 
to correspond with the drawings of the earlier bridge as 
to dimensions, rivet spacing, kc., with such changes as 
might be necessary for the new bridge. These drawings 
would then be sent to the shop. By this means shop 
drawings can be got out very promptly, with a minimum 
of work in the drawing office. 

These methods are of great advantage for rapid and 
economical work in this class of bridges, but, of course, 
they do not apply for bridges of greater importance. 
Thus, for city or railway work either special designs have 
to be made or the work has to be done according to 
designs furnished by the engineers. Even for country 
highway bridges there is now a growing tendency to have 
designs prepared by an engineer, upon which tenders are 
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received, instead of requiring each tender to be based 
upon a builder's “ standard” design. This has already 
been noted. 
Che drawings for each contract are collected and put 
together after the work is completed, and have attached 
to them an index sheet, 8in. by 104in.—shown in Fig. 18. 
This is printed by the method above described. When 
filled in it shows the general particulars of the structure, 
With the number of contract, date of taking the contract, 
and date by which the structure was to be finished, or 
the number of days allowed for completion. The lower 
part of the sheet shows the number of each drawing, 
whether it is a tracing or blue print, and gives a descrip- 
tion of what each drawing includes. Then if it is 
ag to look up any particular detail of a particular 
ridge, the bridge and contract number are found by the 


record sheet—T'ig. 17; when the drawings of that con- | 
got out for inspection, a glance at the index | 


tract are 


sheet—Fig, 18—pinned to them, will show on what draw- 
ing the required detail is to be found. 


centred on the form of specifications for roadway construction, 
or earthworks, which the committee presented. This was 
discussed section by section, the discussion being very 
animated, and several important changes being made by vote 
of the meeting. The width at formation level is specified 
at 20ft. on embankments, and the same in cuttings, plus the 
necessary width for ditches. This is for single line, and for 
each additional line an additional width of 14ft. is to be 
allowed. In rock tunnels the rock must be excavated to 12in. 
porta the formation level. In the evening there was the annual 
inner. 

On the second day the Committee on Iron and Steel 
Structures presented its report, accompanied by complete 
specifications for material and workmanship for steel 
structures. A long discussion turned upon the ultimate 
tensile strength for a structural steel, which the Committee 
put at 60,000 lb., witha limit of variation of 5000 lb. in each 
direction. This was eventually adopted, but not until after 
a warm argument, there being a strong feeling in favour of 
raising the ultimate strength to 68,000 Ib., or between 
60,00U Ib. and 70,000 1b. On the one hand it was pointed out 
that the higher steel can be used in a bridge under higher 
working strains, and that it will be economical and the best 
practice to use such steel. On the other hand, the Committee 
and its supporters claimed that 60,000 lb. steel is best adapted 
to the process of manufacture generally used in the country, 
and that steel of this grade is used by a majority of the 
leading railways. 

The Committee on Rails next presented a verbal report of 
progress, stating the specifications had been modified, and 
the drop test as specified last year had been changed to require 
a drop test on one heat in five, instead of on every heat. 
The Committee will take up the subject of the adoption of a 
uniform spacing of bolt holes in rails. This was followed by 
the report of the Committee on Signalling and Interlocking, 
the greater part of which related to train-order signals at 
stations, which, under the American system of controlling 
trains by orders from headquarters, are required to show to 
an approaching train whether the stationmaster has any 
orders for the train. The report was amended in several 
important respects, the Association recommending a sema- 
phore signal, standing vertically to indicate ‘‘ proceed’’ and 
horizontally to indicate stop. The report also discussed the 
use of compensators in pipe lines, and recommended that 
each line over 50ft. long. should be so provided. Lazy-jack 
compensators were recommended, with arms 13in. or 16in. 
long. One such compensator is sufficient for 700ft. of pipe 
line if 13in. arms are used, or for 1200ft. of line if 16in. arms 
are used, 

The Committee on Yards and Terminals presented a report 
discussing two particular features—first, terminal, yard, and 
general switching, which included the methods of operating 
the shunting traffic or movements at yards and terminals, 
more particularly in regard to the shunting districts into 
which large terminals are usually divided for convenience of 
operation ; secondly, water and rail terminals, which subject 
covered the combination of rail terminals with water ter- 
minals at large lake and ocean ports. At terminals of this 
kind the facilities required for handling business differ 
materially from those of inland or all-rail terminals. These 
special facilities include goods piers of different kinds for 
lighterage, storage and export; also grain and flour ware- 
houses, general warehouses, coal piers and station piers. 
The latter are placed at points which are reached only by 
water, and are served only by car floats, on which from six 
to twenty goods wagons are curried. 

The last report discussed was that of the Committee on 
Masonry, to which some hours were devoted. It included 
complete specifications for Portland cement, natural cement, 
and concrete, the first two of which were very warmly dis- 
cussed, paragraph by paragraph. In regard to concrete, the 
report stated that a mixing machine should be used wherever 
the volume of work will justify the expense of installing it. 
The necessary requirements for the machine will be that a 
precise and regular proportioning of the materials can be 
controlled, and the product as delivered must be thoroughly 
mixed and of the required consistency. It was further 
specified that concrete must ‘‘ be of such consistency that 
when dumped in place it will not require tamping; it shall 
be spaded down and tamped sufficiently to level off, and will 
then quake like jelly, and be wet enough on top to require 
the use of rubber boots by the workmen.’’ In exposed work, 
——— joints must be provided at intervals of 30ft. 
to 50ft. 





The reports of the remaining committees were read by 
title, and accepted as reports of progress, as follows :— 
Ballasting; Sleepers; Permanent Way; Stations and 
Buildings ; Wooden Bridges and Trestles; Fences and Cattle 
Guards ; Records and Accounts ; and Water Supply. 

Mr. Hunter McDonald, chief engineer of the Nashville, 
Chattanooga and St. Louis Railway, was elected President. 
The vice-presidents are Mr. E. G. Kelley, chief engineer of 
the Minneapolis and St. Louis Railway, and Mr. J. Dun, 
chief engineer of the Atchison, Topeka, and Santa Fe 
Railway. 








NAVAL GUNNERY—INTERNATIONAL 


COMPARISONS. 
(from a Correspondent.) 


SoME years ago the British Navy recognised the importance 
of fostering good markmanship, and the progress made every 
year has been satisfactory on the whole. Thus, the battle- 
ship Ocean, which is stationed in the Far East, made 68 per 
cent. of hits out of twenty-five shots fired from her 12in. guns 
at the last firing test, as compared with 50-4 per cent. last 
year, and 71°8 per cent. of hits with her 6in. guns, as com- 
pared with 55-7 per cent. on the previous occasion. The 
firing referred to took place at an anchored target at a distance 
of rather less than one mile. The conditions of this ‘‘ prize- 
firing ’’ in the British Navy are the only conditions made 
public ; the shots are fired as rapidly as possible one aiter 
the other, time being allowed only to mark the hit made on 
the target. Last year Germany’s Second Squadron carried 
out ‘‘ quick-firing practice’’ in imitation of the British 
methods, not with any declared intention of making such 
gunnery practice a permanent item intheGermannavy. No 
detailed accounts of the results obtained were forthcoming, 
for German experts wisely keep their own counsels; still, it 
was given out that the authorities were very well satisfied 
with German naval gunnery as it then was, and that they 
were of opinion that while ‘‘prize-shooting ’’ could scarcely 
raise the standard of markmanship, it would tend to introduce 
‘* the element of sport into the navy, and such an element 
would not be in accord with fundamental military principles 
and the fulfilment of duty.’’ 

Count Ernst Reventlow, a well-known German naval expert, 
writing lately on ‘‘ Naval Gunnery,’’ says that English naval 
journals are quite right in drawing attention to the inequality 
of the markmanship of various ships, for that in a naval 
combat the average firing capability will be thetest of victory, 
and a battleship conspicuous by its high rate of markman- 
ship will not make up for another which is below the average. 
Still, Count Reventlow says that the British Navy can 
recognise its shortcomings, and that it may be taken for 
granted that further progress in markmanship will be 
made by it in view both of the well known energy and 
perseverance of the British, and of the ability of the officers 
and crews. 

In the German navy a squadron of obsolete vessels is set 
apart for training officers and men in gunnery, and the sum 
of £150,000 is granted yearly for ammunition. For rather 
more than ten years this practice in naval gunnery has been 
carried out systematically and thoroughly, and, as compared 
with former years, the aim has been to train the men to 
handle the guns under such conditions as may be expected to 
exist in actual warfare. Thus, in some cases the guns are 
trained to fire a long distance and at a target which is not 
moored, but which is towed along a rope at a great speed, and 
thus some idea of firing at an enemy’s ship in motion is 
gained. Count Reventlow claims that in the power of taking 
quick aim and of firing the guns the German navy stands 
first among the great navies, as these highly important 
points have been neglected in foreign navies until recently. 
Still, the German gunnery off the Venezuelan coast did not 
altogether uphold the optimistic opinion formed of it by Count 
Reventlow. 

Systematic training in gunnery in the French navy does not 
seem to be quite up to date; it has more ‘‘dash’’ about it 
rather than accuracy. Until recently gunnery practice to 
test the comparative powers of warships was made with some 
rock on the coast line as a target; this was economical, but 
scarcely satisfactory. Still, as the French have been some- 
what reticent with regard to reforms in their naval gunnery, 
it would be just as well not to disparage too greatly their 
powers in this respect. 

Leading experts in the United States navy are extremely 
dissatisfied with the results of the recent gunnery tests. In 
firing at a fixed target at a distance of 1490 yards the battle- 
ship Alabama made only fifteen hits out of fifty-five shots, while 
the Massachusetts made only three hits out of fifty shots. 
Rapidity in firing the guns was equally unsatisfactory, and 
Admiral Dewey drew attention to the great number of ‘‘ mis- 
fires,’’ which amounted to 48 out of 152 shots. Naturally 
enough, Admiral Dewey came to the conclusion that the 
United States navy has still a very great deal to learn in 
gunnery. 

During the Revel naval manceuvres last autumn, and at 
which the German Emperor was present, certain Russian 
warships showed surprisingly good resultsin gunnery. These 
vessels comprised the Artillery Training Squadron, which 
had doubtless practised especially in view of the Czar’s 
Imperial guest; in any case, the results obtained in firing 
both at fixed and movable targets were somewhat remarkable. 
It is not to be supposed for one moment that the battleships 
which would go forth to do battle for Russia in case of need 
approach the high standard of gunnery possessed by the 
Artillery Training Squadron ; still the performance off Revel 
was a proof that the Russian crews are capable of being 
trained in gunnery to a very high degree of excellence, and 
also that their officers are well acquainted with the principles 
of modern gunnery, both theoretically and practically. 

But, when all is said, a foreign nation can get to know but 
comparatively little of the powers of naval markmanship on 
the part of other nations. Every nation will continue to 
think that it alone makes use of the only proper method of 
training in gunnery, and, of course, it is not to theinterestsofany 
Power to let other Powers Jearn too much ofits own particular 
methods. The one patent fact is, that modern technical 
science has not yet succeeded in doing away entirely with 
the personal element in naval warfare, and the ‘“‘ man behind 
the gun’’ will have to be reckoned with for many a long 
year. 








By order of the Russian Minister of the Interior all the 
money necessary for constructing a high road for traffic in the Amur 
territory has been granted, and the work of making the road is 
being pushed forward actively. 
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SOUTH AFRICAN RAILWAY MEN. 

Ovr Special Commissioner in South Africa writes :— 
In view of the increasing importance of the various 
railway systems in South Africa, I think that readers of 
THE ENGINEER may like to see the portraits of some of 
the men who have been and are responsible for this work. 
[t is, of course, impossible to make a set of this sort quite 
complete. At the same time, the photographs sent here- 
with show a representative group of the men who are 
now at the top of the railway tree out here. 

By the time this reaches you, several of the gentlemen 
here represented will be engaged on the most important 
railway conference that has ever taken place in South 
Africa. It is an open secret that the first step towards a 
Federated South Africa will be the federation of the 
railway systems in all these Colonies and Rhodesia. The 
conference will not bring this about, but its main object 
will be the creating of a better understanding between 
these various organisations, and the abolishing of restric- 
tions and misunderstandings which have hitherto told 
against the interests of all. A concerted plan of 
action, it is expected, will result from the conference. 
Among other things, it is hoped that transit duties will be 
abolished in the early future, and rates of transport 
Jowered and re-arranged. 

In a recent article I have dealt with the great exten- 











LIEUT.-COL. SIR PERCY GIROUARD, K.C-M.G., D.S.0., R.E., 
Chief Commissioner of Railways 


sions in progress, authorised, and projected; there- 
fore, I need not here insist on the advisability for our 
inanufacturers to keep an eye on the people who will have 
the placing of these orders. 

Since I wrote that article, however, Mr. Chamberlain 
has succeeded in obtaining the consent of the Transvaal 
inillionaires to the issuing of that now famous loan of 
thirty-five million pounds. This sum is to be dipped 
into very freely for the purpose of extending the Central 
South African Railways. Consequently my forecast as 
to the extensions of the lines in the Transvaal and 
Orange River Colony, which I considered to be as 
optimistic as it could fairly be at the time, would seem 
now to be under rather than over the mark. 

I am told that Lord Milner is shortly to have before 
him for consideration the question of building no less 
than twenty-three new lines in the two new Colonies. 
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Oriental Drainage: A Guide to the Collection, Removal, and 
Disposal of Sewage in Eastern Cities. By C. C. Jamzs, 
M. Inst. C.E., Chief Engineer to the Bombay Municipality. 
Bombay: The Times of India Press. London: A. and F. 
Denny. 1902. 

Mr. James, whose name as an engineer is well known, 

takes Bombay as a typical example of an Eastern city. 

Certainly 1t is cosmopolitan—probably the most cosmo- 

politan in the East. Here may be found crowded together 

at all seasons representatives of all the chief races of 
the world. Each of these, says Mr. James, has “its own 
distinctive domestic customs and its own unalterable 
prejudices in sanitary matters.” In this connection, 
therefore, provision to meet all the varying shades of 
Oriental opinion must be made, and precautions taken to 
combat the proverbial objection to cleanliness in practi- 
cally all its forms. The Orientals, or many of them, are 
frequent in their ablutions; but they care not whence 
the water they wash in comes, nor whither it goes after- 
wards. Modern sanitary notions take both factors into 
consideration. Hence, as it sees much of the native 
customs in this and other respects, Bombay may well 
claim to be typical of what is known as the East. The 
similitude goes further. It is hot in Bombay. Though 
sometimes the oppressive heat may be tempered by cool 
breezes from the sea, yet at times the heat is stifling and 
there is not a breath of air, but in its place a heavy 
dampness—conditions under which decomposition and 
putrefaction flourish. Such a state of affairs is common 
enough in the East. Then, too, like all places subject to 
the monsoon, the rainfall is high, though not so high 
as might be expected. It varies from 40in. to 
1l4in, with an average of 7lin. Taking everything 
into consideration, Mr. James is justified in saying that 
within the narrow limits of Bombay alone there will be 
found instruction and guidance for the drainage of 
almost ‘any tropical city. His book, therefore, which is 

Jargely concerned with the sewerage and sewage disposal 

as practised in Bombay, may be regarded as a practical 

hand-book likely to be of considerable value to any whose 
business leads them into contact with: the sewage 
question of tropical cities. The worth of the book is all 





the greater because the author has not fallen into the 
error of thinking that if he describes the systems in 
vogue in a number of places he has carried out his 
object. Mr. James has confined himself solely to the 
general principles which experience has proved to be 
correct for Bombay. 

It will be unnecessary for us to deal at great length 
with the first four chapters of the book, which occupy 
some 130 pages out of 250. These chapters deal broadly 
with (1) Drainage System, (2) Sewers, (3) Public Con- 
veniences, and (4) House Connections. They represent 
all types of Western methods specially adapted to 
Eastern usages and conditions. Not the least valuable 
parts about them are the numerous plates and woodcuts 
which illustrate them. We may say, in passing, that 
this remark applies equally to the whole book, which 
is profusely illustrated with capital drawings and repre- 
sentations. 

In Chapter V. the various methods of sewage disposal 
are discussed. Notes are given upon the following 
systems :—(1) Dry earth; (2) river and sea outfall; (3) 
land irrigation, and filtration; (4) precipitation and elec- 
trolysis; and (5) biological treatment. The major 
portion of the sewage of Bombay is discharged into the 
sea, so that anyone who did not know might be tempted 
to think that Mr. James could have no large personal 
experience of the multifarious developments which have 
taken place during recent years in the various methods 
of disposal. As a matter of fact, however, in addition to 
a close study of everything published on the subject, as 
his present book amply shows, and inspections made 
during several visits to this country, he has had 
exceptional opportunities of studying—and has largely 
experimented with—practically every system yet sug- 
gested. In our issue of October 11th, 1901, we discussed 
at some length the successful experiments in connection 
with the sewage disposal at the Matunga Leper Asylum 
at Bombay. The further results obtained at this asylum 
are fully discussed in the present book. The success of 
bacterial treatment at this place is wonderful, and the 
crops obtained from the sewage farm are well nigh 
incredible. Practically speaking, the success of the 
whole of the experiments is due to Mr. James. 
He it was who, in 1895, working independently, 
but curiously enough on more or less the same 
lines, as Mr. Cameron at Exeter, experimentally con- 
structed open septic tanks, as he calls them, though, as 
he explains at that time, the name “septic tank” had 
not been coined, nor had the properties or possibilities of 
such a tank been even approximately ascertained. In all 
the experiments carried out at the Matunga Asylum Mr. 
James was largely assisted by the late Mr. Santo Crimp— 
to whom the book is dedicated—and his partners. Indeed, 
the present book would, perhaps, not have been written 
were it not for the advice and encouragement of the 
former. Perhaps no more complete sets of experiments 
on the treatment of sewage has been carried out in any 
one place—certainly, we should think, not in a place with 
only 400 inhabitants. We have said that practically every 
suggested system has been tried. But, in addition, there 
were other cognate matters which were brought into 
requisition. Thus it was decided to use the gas produced 
in the septic tanks to pump the sewage, a work which 
had previously been carried out by means of Persian 
wheels. The engine employed is a 4 horse-power 
nominal Otto gas engine, which is capable of develop- 
ing 3 indicated horse-power with a consumption of 
22 cubic feet of illuminating gas per horse-power hour. 
Broadly speaking, the gas given off from the septic 
tanks at Matunga is very similar to that obtained at 
Exeter—that is to say, it is capable of developing about 
half as much power as illuminating gas. It, however, 
contains more carbonic acid than the Exeter gas. At the 
time the book was published this engine, from various 
causes, had not acted well, but we have since been 
informed that it isin regular operation and working most 
successfully. It is engaged in pumping the whole of the 
sewage to the height of 8ft. The gas, therefore, produced 
during the purification of the sewage of one individual is 
sufficient, by the aid of an engine and pump, to raise 
that sewage to a height of Sft. 

It is interesting to know that the temperature of the 
sewage averaged 86 deg. Fah., a temperature never 
reached in this country. It is no doubt due to the 
temperature of Bombay that the results obtained, not 
only in this instance, but in others also, are so good. 
Space does not permit of our going further into details 
with regard to these experiments of Mr. James, We can 
only add that a study of them should prove of immense 
assistance to those who desire to study the question of 
the disposal of sewage in hot or tropical countries. 

The book concludes with a chapter concerning the 
drainage of Bombay. It is of interest in that such a 
large portion of the city is below the sea level. The Shone 
system is extensively used, and there is an exceptional 
variety of different systems employed. Mr. James, there- 
fore, claims that “there can be few, if any, cities in India 
of greater interest or higher educational value to students 
of sanitation.” 

There is added, in addition to a good index, a glossary 
of terms, both local and otherwise, which is useful. 


SHORT NOTICES, 

The Canal System of England ; Its Growth and Present Conditions, 
with particular reference to the great Carriage of Goods, By H. 
Gordon Thompson. Published for the Cobden Club by request. 
London: T Fisher Unwin. Price 2s. net.—This little work con- 
tains in a handy form the leading facts relating to our inland 
navigation systems, and gives a good idea of the possibilities which 
lie before this method of transport. The author complains that 
the present condition of the iniand navigation of Great Britain is 
deplorable. The introduction of railways, he says, produced a 
moribund condition of affairs on canals from which they have not 
yet recovered, and in addition to 415 miles which are derelict, 
abandoned, or converted into railways—no less than 1264 miles, 
or one-third of the total mileage, is under railway administration. 
He remarks that the position of these railway-owned canals is 
frequently a source of difficulty to the trader, for in many cases 
they form links on through routes, and often have such high rates 





of toll that the traffic on the through route is blocked by th; 
charges. These are severe strictures on the canal system of this 
country, but the author justifies his complaints. He recommends 
that an effort should be made to arrive at some standard minimum 
sectional area of canal and lock, height of quay, radius of procs 
headway of bridges, &c., which shall be adhered to in future 
operations, whether in the reconstruction of old, or in the layir z 
out of new canals. The necessity of the step is borne out by the 
following figures, as an example :—The sectional area of the Trent 
and Mersey Canal averages 136 square feet, while that of the Aire 
and Calder is 475ft., and the Weaver 780 square feet. The book 
will be found of interest to all concerned with the subject of inland 
water transport. 

Telephone Lines and Methods of Constructing them Overhead ang 
Underground. By Walter C. Owen, late District Manager and 
E gineer National Telephone Company, Limited, with 265 illustra. 
tions. Whittaker and Co., London. 1903. Price 53,—An 
excellent practical treatise by a practical man. The whole subject 
is treated, including pole, standards, insulators, lines, circuits 
cables, and a large proportion of the book is devoted to under. 
ground work. There is every sign that the things described are 
known to the author personally. The illustrations are for the 
most part unpretentious but instructive. There are some, how. 
ever, which are not so good, and the volume would have lost 
little of its value by their omission. We expect that this book 
fills a want and will be extensively used. 

The Municipal Year-book of the United Kingdom for 1903. Edited 
by Robert Donald. London: Offices of the Municipal Journal 
Edward Lloyd, Limited. Price 3s. 6d. net.—This handy book of 
reference contains, besides all manner of useful information 
regarding London and the various large and small towns of Eng- 
land, Wales, Scotland and Ireland, data regarding water, gas, and 
electricity supplies, tramways, telephones, and housing. The 
whole arrangement is excellent, and it is easy to find what 
one wants in the book, since, if a town is mentioned in more than 
one place, indications are given in the main reference where to find 
the others. 

Experiments with Vacuum Tubes. By Sir David L. Salomons, 
Bart London: Whittaker and Co. 1903. Price 2s.—This 
small volume is the outcome of a number of years of experiment in 
this department of science. It possesses considerable interest, 
and not the least valuable portion is that relating to the effects 
produced upon rarefied gases when placed in a magnetic field. 
For the purposes of investigation in this direction the author 
has had constructed a large and powerful electro-magnet with 
adjustable poles, 

Engineering for Land Drainage. A Manual for Laying Ow 
Jonstructing Drains for the Improvement of Agricultural Lands. By 
Chas. G. Elliott. First edition. London: Chapman and Hall, 
Limited. 1903. Cloth, 6s. 6d. net.—A common-sense little book, 
giving instructions how to carry out work, and the reasons for 
doing it. It deals with various kinds of soil, land drainage prac. 
tice, levelling and topography, laying out drains, size of drains, 
costs, &c. The illustrations are easily understood, 

The Motoring Annual and Motcrist’s Year-book, Illustrated, for 
1903. First Edition. London: Motoring I/lustrated.—To the ever- 
increasing body of motor-car users this book cannot fail to be 
welcome. The contents of its 350 pages are extremely varied, and 
include the world’s motor records, who’s who in the motorieg 
world, a motoring directory, dealers in motor-car supplies, &c, 
In addition the book contains the portraits of many of the leading 
lights in the motor-car world. 


and 
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land. Price 6s. London: Macmillan and Co., Limited. 1903. 

A Treatise on Differential Equations. By Andrew Russell 
Forsyth, Se.D., LL.D. Third edition, London: Macmillan and 
Co., Limited. Price 14s. 

The Resistance and Power of Steamsh ips. 
M. Sc., and A. L. Mellanby, M. Se. Price 5s, net. 
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The Country Gentlemen's Estate Book, 1903, Osborne Edition, 
Edited and compiled by William Broomhall. London: ‘The 
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Photographic Lenses: A Simple Treatise. By Conrad Beck and 
Herbert Andrews. Second edition. Price 1s. net. London: 
R. and J. Beck, Limited, and Percy Lund, Humphries and Co., 
Limited. 

The Locomotive Engine and its Development: A Popular Treatise 
on the Gradual Improvement made in Railway Eng‘ nes between 1803 
and 1903. By Clement E. Stretton. With numerous illustrations. 
London: Crosby Lockwood and Son. 1903. Price 4s. 6d. net. 

Papers on Mechanical and Physical Subjects, By Osborne Rey- 
nolds, M.A., F.R.S., LL.D., Mem. C.E., Professor of Engineering 
in the Owens College. Vol. III. The Sul-Mechanics of the 
Universe. Price 103. 6d. net. Cambridge: The University Press. 
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The Railway Year-book for 19038. Sixth year of publication. 
Compiled and Edited by G. A. Sekon, Editor Railway Magazine, 
the Whitaker of railway service. Price 23. 6d. Published at the 
Office of the Railway Magazine by the Railway Publishing Com- 
pany, Limited. 

Electrical Practice in Collieries: A Manual for Colliery Managers, 
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West AUSTRALIAN RatLways.—Government returns are 1: 
variably published so late after their operation that the effect of 
such notices are greatly discounted. The railway returns are 
generally an exception to the rule, as, being governed on com- 
mercial principles, are > to date. In referring to the report of 
the West Australian railways for the year ending June 30th last, 
a noticeable exception must be made in <a out so late this 
year. During the year tae June 30th, 1902, mg! 4 miles 
41 chains of line was opened. The capital account on lines open 
has been increased by £312,187. Working expenses have increased 
considerably, and from a variety of causes, the principal causes 
being the fostering of the coal industry; the continued lack of 
adequate facilities for repairing the rolling stock ; the influences 
of the railway labour organisations; and the exceptional water 
famine during the past summer. A long explanation is given by 
the acting general manager on the causes of the increased 
expenditure, and about half his report is made up of statements 
relating to the friction that exists between the Public Works 
Department and the Railway Accountant. Although the working 
expenses show the high figure of 82-58 per cent. to revenue, it is 
apparent that the legitimate charge for re-laying has not been 
included, but improperly charged to capital. Writing on the sub- 
ject of re-laying the acting general manager states :—‘‘ The tota 
expenditure incurred during the year amounted to £55,080 8s. 4d. 
The present financial year will, I hope, see the completion of this 
work ; and I trust that, when the complete cost and other par- 
ticulars are known, an equitable scheme for relieving the capita 
account of the debit will be brought into operation,’ 
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| the way of advantage, but that must not be too definitely placement is swallowed in fuel. The problem then con- 
THE ITALIAN FIRST-CLASS BATTLESHIP | assumed until the Benedetto Brin has proved what she can fronting us is as follows :— 
BENEDETTO BRIN. | do at sea. Till then her high value is, to a certain extent, 2 The Brin has :~ 

p . ; ’ ‘‘paper’’ one, though we have no reason to believe that she Pro. Con. 

Tun Benedetto Brin and her sister, the Regina Margherita, | wij] fail. Vou Sa. oxtve. 4in. less on barbettes. 
made such a sensation when, a few years ago, they were first | The Canopus to a certain extent antedates the Brin, and is, ao — ra 
announced, that it a me age he aca wh | perhaps, the motif of her. That is to say, the Brin was ists Gaweindans: agutent. ois 
complete. It will, however, be some time still before they are | evolved with the idea of producing something better, and, 3-pounders. 
jn commission. with a single sacrifice, that ‘something better'' would lin. more on secondary guns. 


La ¢ i arshi iz ji . 3 ¢ ¢ ¢ , . ‘ 1-75 knots more speed 
Like all Italian warships of size, except the St. Bons and | appear to have been secured all along the line. 5iath alee taMieadad” lacuna 


| 






power. 
| The belt aft may be neglected, for the Brin’s thin belt is 
UPPER DECK little better than the Canopus’ double skin, which appears as 
Ys q 1gin. armour in the official plans. Of neither ship is the 
es % —~ exact weight of armour to be obtained, but in view of the 


LOWER DECK : i 
fact that the Brin has a larger area covered, it is extremely 


doubtful whether she carries any less weight than the Canopus. 
In guns and mountings she consumes something like 150 tons 
more, though she may make up here by carrying less 
ammunition. Thus far, then, things can be explained; but 
how is the Brin’s superior engine power, certainly a great 
excess of weight, to be accounted for? Sir William White, 

| in the r6le of apologist for official design, was, justly enough, 
indignant at comparisons between the Renown and Vittorio 
Emanuele. Between these ships a great gulf of date exists, 
an interim in which naval architects are supposed to have 
grown in wisdom. But between the Canopus and Benedetto 
Brin designs there is no such gulf. We are left won- 
dering, therefore, why the Canopus was not a 20-knot ship. 
Either, as we have on a previous occasion remarked, 
the Canopus is crammed with useless stores, or else 
the authorities have been allowed to follow an ostrich-like 
policy. There is a fear of setting the pace too fast at head- 
quarters, and it is a well-known fact that the Drakes and 
Cressies were given but two submerged tubes in the hope that 
foreign navies would copy, and naval warfare be simplified 
to a certain extent accordingly. It is rather ludicrous, but 
it actually bore some fruit. Possibly it was felt that an 
18-25 knot Canopus would keep other Powers from thinking 
anything faster desirable, and so ships like the Majestic class 
be given a longer lease of useful life. 

However we may elect to regard it, we are left facing the 
fact that the Brin is altogether the better ship in every detail 
save one—the protection to the big guns. Nor does the 
heavier Duncan look much better against her. She has an 
inch more belt, and-it runs nearly to the bow, but her speed 
is still a knot less. 

Against the other battleships the Benedetto Brin does not 
look so well, by reason of her cruiser belt against the double 


the antiquities of the Ruggiero di Lauria era, the Benedetto Now, looking at the comparison of battleships, especially thickness of the Maine and Sufiren’s water-line, or the 9in. 
Brin is an intermediate." In theory she, belonging to that as concerns the Canopus and Benedetto Brin, we observe a of the Kmaz Potemkin, Tavritchesky, and the Wittelsbach. 
class, is something stronger than an armoured cruiser, and difference of displacement of 477 tons, though, as the Brin’s Save against the Suffren, she is not much better gunned, and 
somewhat weaker than a battleship, but there is a good deal weights are in metric tons, the exact difference is only about her superiority rests in speed alone. Compared to these 
more theory than practice in the matter when she iscompared 250 tons, the Brin’s displacement in English tons being battleships she is an armoured cruiser with a battleship’s 
with many battleships, for she is better than many, and approximately 13,200. In the ordinary way, the difference guns—the ideal, no doubt, of her design. 
certainly fully equal to any of her own size. between metric and English tons may be neglected ; but in a Reducing the broadsides to units of 12-pounders, value 
Below we tabulate the particulars of the Benedetto Brin, close comparison, such as we propose to institute, more one, with the 6im. at four, big guns at eight, and other gurs 


Half Section 
at 7. 
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THE BENEDETTO BRIN 


Comparison Table of Warships. 


B. Brin. Canopus. Suffren. Maine. K.P. Tavritchesky. Wittelsbach. 
Power .. 0c oo +2 os 2 oo os Italy England. France. United States of America ° Russia Germany. 
MEE os. ha bs. ge: ion 13,427 12,950 12,728 2,300 12,500 11,800 
SURE cc Aer ans WE cdl aes wd os 426ft. p.p. 890ft. p.p. 410ft. 888ft. p.p. 87lft. 416}ft. 
Beam Sas ib en at ae ~o 78ft. 74ft. 7Oft. 72it. 72}ft. 67ft. 
Draught oa, seo eae tea Q7}ft. mean 26}ft. 27H. 24ft mean 27ft. mean sft. 
Guns—A ro ae ay ee a Four 12in. Four 12in. Four 12in. Four 12in. Four 12in. - 
B seats a ae a _ _ — a — Four 9-4in. 
( We tte oe ee oad Four 8in. — . ps - _ 
ad cise Gaw P49 eon Twelve 6in. Twelve 6in. Ten 6-4in. Sixteen 6in. Sixteen 6in. Eighteen 6in. 
Sixteen 12-pdrs. Ten 12-pdrs. Eight 4in. Six 14-pdrs. Fourteen 12-pdrs. Twelve 8-4in. 
Eight 6-pdrs. Six 3-pdrs. Two 9-pdrs. Eight 6-pdrs. Twenty 1-pdrs. Twelve 1-pdrs. 
Two 1-pdrs. Eight machine Twenty 3-pdrs. Six 1-pdrs. Eight machine 
Two Maxims Two 1-pdrs. Six machine 


Five submerged 


Three submerged 
One above water 


Torpedo tubes Four submerged Four submerged Two submerged Two submerged 
Two above water Two above water 














= TT a 6in.—2in. 6in.—2in. 12in.—6in. 12in.—4in. 9in.—in. 9in.—4in. 
— ColmgER .. Sy ce 0 os Complete Three-quarters Complete Three-quarters al Complete 
Se ee ee 3}in. inclined 2hin. 3in. flat 4in. aft, 3in. inclined 4in. inclined 3in. inclined 
Lower deck side... .. .. .. .. - éin. 6in. 5in.—2in, éin. Gin. 54in. 
Botts to length ee Half Half Three-quarters Half Half Half 
B Rotten | OC Ce en Sin. 12in. 12in. 12in.—8in. 10in. 10in. 
arbette hoods... se 22 ve «> Sin. Sin. 10in. turrets 12in. 19in. 10in. 
piery ae SS SE ee OS. ee. ae Le bin. - 6in. 6in. 5in. 54in. 
asemates .. .. .. rary ea 6in. bin. 5in. turrets éin. 5in. 6in. turrets 
Indicated horse-power .. .. .. .. 19,000 13,500 16,200 16,000 10,600 14,000 
eee, Ce 20 knots 18-25 knots 18 knots 18 knots 17-5 knots 18 knots 
Normal coal, tons 5a a 1200 +- oil 1000 820 + oil 1000 670. + 600 oil 653 200 oil 
peeeewe San, fone. oo 2000 + oil 2800 1150 + oil 2000 870 1400 
“soc on: Seuogas! so Belleville — Niclausse Niclausse Belleville Schulz and cylindrical 
Screws .. ie 2 3 2 2 2 
: B. Brin. Drake. Renan. Gambetta. California. Pobieda. Gromovoi. 
oe i elt 3 ca Italy. England France France United States of America Russia. Russia. 
te Omens 5 ene Ee os 18,427 m.t. 14,100 About 13,000 12,416 13,400 12,670 12,367 
0 gla . 426ft. p.p. 500ft. Res : { 476ft. 502ft. 436ft. 4724ft. 
ea ay 2 78ft. Tift. Not definitely known + Tift. 70ft. 7iift. 69ft. 
lan . ee ee we Q7}ft. mean 26ft. mean | \ 26}ft. mean 26}ft. oT }ft. 203ft. 
suns—A ee Aer Four 12in. - <e a = aa ii 
C +o oes * ; = Two 9-2in. Two 9-4in. _ _ Four 10in. — 
i cs | ep aT Four Sin. ; 2 _ Four 7-6in. Four Sin. — Four Sin. 
E A ies ee Twelve 6in. Sixteen 6in. Twelve 6-4in. Sixteen 6-4in. Fourteen 6in. Eleven 6in. Sixteen 6in. 
| ee ee es oe Sixteen 3in. Fourteen 3in. _ es Eighteen 3in. Twenty 3in. Twenty 3in. 
Ming, 37" os eae eet Eight 6-pdrs. Three 8-pdrs. Uncertain Twenty-two 3-pdrs, Twelve 3-pdrs, Twenty-six smaller Sixteen 8-pdrs. 
Two 1-pdrs. Fight machine Two 1-pdrs. Eight 1-pdrs. Eight smaller 
Torpedo t | Two Maxims Eight machine, &c. 
pedo tubes, submerged .. . Four Two Two Two Wo Two Two 
(SED above water .. .. _ - Three (?) Three ae Four Two 
orl Sie 6in,—2in. _ 6in.—8in. éin —Sin. 6in.—4in. 6in.—3}in. 9in.—4in. sin.—4in. 
Seren: phe We de be ee Complete T hree-quart ers Nearly complete Practically complete Complete Complete Three-quarters 
Ratio to le —¥ ee 66. os 6 6in. 6in.—8in. _ 5in.—2in. 5in —8in. 5in. Sin. in. 
On bi engtl se. es Half Three-quarters Nearly complete Nearly complete One-third One-third One-fifth — 
Big rend rae a i _ , Sin. : 5in. Not known 6in. 6ia. 9in. 6in, and nothing 
Gav oxida i> I Sin. barbettes 6in. (and tubes) -- bin. big tubes 6in. (and tubes) Sin. bin, 
Amauen ne gums ww ws, 6in. 6in. bin. 6in. and 4in. 5in. and 6in. 5in. 5in. 
Indicated ha ibe oe, 06 we Shin. 4in. 2in. 2hin. 4in. 23in. 2in. 
Maxir 2 OTSO-POWEr .. .. o 19,000 30,000 83,000 27,000 23,000 ? 18,000 
Normal oc speed te 20 knots 24 knots* 23-5 knots 22 knots 22 knots 18 to 19 knots 20 knots 
ton al ce. ae re 12 1250 ) Not 1 { 1320 900 1000 800 
on mum coal,tons.. .. .. .. 2000 2500 j Not settled 1 2100 2000 2000 9500 
UG a a ee Carried None | Carried Carried None Carried Carried 





* The Drake class can do 24 knots with their new propellers, though nominally they are 23-knot ships. 


first with battleships of her size and era, secondly with ; exactness than usually suffices will be required. This 250 | prorata—afair test forshell firevalue—the ships stand thus :— 
tons is the minimum excess of coal or oil carried by the B. Brin 


cruisers of about the same size and date. For comparison’s 


engl po have inserted the Duncan, though it is hardly | Brin, assuming her to carry 50 tons odd of oil only—whereas | 
te rege 8 designer to do so, since though completed | she more probably carries nearer 200 tons. 
leating’ : represents a later stage in conception. Some may | Canopus has a fine supply of unnecessary stores as a make- 

¢ to think that the later stage fails to exhibit much in | weight ; we will therefore take it that the Brin’s extra dis- 


Still, the 


a{ Wittelsbach 


(4) Maine 
(5) Canopus .. 
(6) Suffren 


(3) K. P. Tavritche 


-- 882+12+24+8 = 76 

-. «- 82+ 0+ 82+8(8-4in.) = 76 
sky .. 32+ 0+32+7 = 71 
oe ee 82+ 04+32+3 = 67 
.. 82+ 042445 = 61 

82+ 0+20+5(4in) = 57 
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In speed they come :— 


Q) Brin 
(2) Canopus 

f Suffren 
(8){ Maine... .. = 
(Wittelsbach 
(6) K. P. Tavritchesky.. Se hat SE ee, eat ae 

In armour protection:—(1) Maine; (2) Suffren; (3) 
Wittelsbach; (4) K. P. Tavritchesky; (5) Canopus; (6) 
Benedetto Brin. 

In coal supply, normal :—(1) B. Brin, 1200 tons + oil; 
(2) Canopus and Maine, 1000 tons; (4) Suffren, 820 tons + 
oil; (5) K. P. Tavritchesky, 670 tons + oil; (6) Wittelsbach, 
653 tons + oil. 

In handiness:—(1) Canopus; (2) Wittelsbach; (3) Maine; 
(4) B. Brin; (5) Suffren and K. P. Tavritchesky. 

In penetrative power :—(1) Benedetto Brin; 
and Canopus; (4) K. P. Tavritchesky and Suffren ; 
Wittelsbach. 

Summarising, we obtain :— 

_— Speed. Armour. Coal. pony 

Benedetto Brin .. oe Be cae Sun. eee 
Maine cs) ss 4 a cA er 2 ere | 
Canopus... .. 5 2 
1 


(2) Maine 
(6) 


Pene- 
tration. 
1 


Wittelsbach .. Bison om, Bae hee 
3 2 5 


ee Ss. a és oo f ee, 
K. P. Tavritchesky 8 .. 6... ee ae eee 

Which gives the Brin first place quad battleship, supposing 
each quality of equal value, which is only very approximately 
true. Still, it is about as true as we can get. 

Thus far the Benedetto Brin as a battleship, or as a sub- 
stitute for a battleship as generally understood. 

Let us now for a moment consider her as a cruiser, com- 
paring her with armoured vessels of about the same displace- 
ment. From this comparison it will be seen that the 
Benedetto Brin, though slow against most cruisers, is as fast, 
or faster, than Russiaconsiders necessary. In guns, of course, 
she is an easy first. 

To return to a description of the Benedetto Brin. It will 
be at once noted that she differs very considerably from the 
Benedetto Brin that appears in naval annuals. Thestern has 
been built up, and the battery guns re-disposed, so that four 
have an axial fire. Originally the Sin. guns were to have been 
in turrets, now they are in casemates, which, being free from 
the risk of jams, are better than small turrets. But for this 
feature she closely resembles the British King Edward in the 
arrangement of her guns. 

The armour deck reinforces the belt throughout, and it is 
— along the main deck by a second—flat—deck lin. 
thick. 

The conning tower is only Gin. thick, but this may be 
increased. 

All the armour is on the Terni system, which has a figure 
of merit of three, or thereabouts, compared to iron armour. 








DOCKYARD NOTES. 


An American ‘millionaire and philanthropist ’’ has in- 
vented and patented a new type of unsinkable coast-defence 
ship, or ficating battery. It .is armoured and “like an 
apple ’’—whatever that somewhat vague expression may 
mean. Patenting is cheap in America, and millionaires pre- 
sumably can afford to spend on any fancy, but it is hard to 
think of a patent floating battery like an apple without a 
smile. It is still harder to imagine what precise use is to be 
made of it. As Colonel Cuniberti once remarked in discuss- 
ing the United States Navy, ‘‘ However ships may change, 
the Atlantic is stillthe same.’’ It is a big pond to cross, and 
a hostile fleet having crossed it will surely be wary of the 
mildest fort. Sothe patent battery seems likely to be de 
trop. But so far as being unsinkable is concerned, we feel 
inclined to echo the soldier, who asked, ‘‘ What’s the matter 
with theland?’’ The only probable use of a floating battery, 
whatever fruit it may resemble, seems to be the same—to bom- 
bard a hostile base. And America, owing to the Atlantic, will 
surely be denied that luxury. 


Cotonei Copy’s Aéroplanes are being experimented with 
at Whale Island. 


THE Medea went out on her Boiler Committee trials this 
week, 








COMPOUND EXPANSION STEAM TRAP. 


Ivy expansion steam traps the movement of the valve is due 
merely to the difference in the rate of expansion of two metals 
or alloys, hence the greater this difference the greater will be 
the efficiency of the trap. Hitherto, steel and brass have 
been practically the only metals available for the construction 
of nearly all the ordinary designs of these traps, but as the 
rates of expansion of these metals are in the ratio of about 
seven to ten, it is obvious that 70 per cent. of the expansion 
of the brass is ineffective, it being lost or wasted, owing to the 
simultaneous expansion of the steel. 

In order to compensate for this great loss, it has been 
customary either to place the steel at a distance from the body 
of the trap, to prevent much heat reaching it; or to have 
recourse to multiplying levers and other ‘gearing up’’ 
devices, which multiply the effective expansion—by the time 
it reaches the point of operating the valve—seldom less than 
ten times, and often to a much greater extent. Taking the 
former ratio, it is clear that the strain upon the expansion 
tube must be ten times greater than the total pressure on the 
valve, or, for example, with a lin. valve and a working 
pressure of 150 lb., the expansion tube will be subjected to a 
thrust of fully half a ton—a strain which certainly cannot 
promote sensitive action, and which, together with the known 
weakening of brass when heated beyond a moderate tempera- 
ture, may to a great extent account for the rather unfavour- 
able manner in which expansion traps are regarded by some 
engineers. 

The annexed engraving illustrates an entirely new expansion 
steam trap, the efficiency of which is greatly due to the em- 
ployment of a recently-discovered alloy containing about 36 
per cent. of nickel, and 64 per cent. of steel, which has the 
remarkable property of being almost unaffected by thermal 
changes. 

Stated accurately, its expansion is about ten times less than 
that of steel, and thirteen to fourteen times less than that of 
brass. Possessed of such a metal, the designer of a steam 
trap is confronted with but few difficulties, and many varia- 


tions in the details are, no doubt, possible, but the following 
arrangement is probably the best and most efficient. It 
should be noted that in consequence of the very low expan- 
sion of this nickel steel alloy, it is now for the first time 
possible to construct an expansion trap of steel, and therefore 
one that will stand very high temperatures, such as 600 deg. 
to 700 deg. Fah., and also very high pressures. 

Referring to the illustration, the exterior A A and the tube 
D are of brass in the low-pressure and of weldless steel tubing 
in the high-pressure type. The nickel steel rod E is at one 
end rigidly fixed to the end K of the trap, and its other end 
carries the fulcrum of the lever L. Owing to the very slight 
expansion of this rod E, the lever fulcerum remains practically 
in a constant position at all temperatures. A second nickel 
steel rod B is fixed to the left-hand end of the trap and 
carries the tube D—butting on the nut R—so arranged as to 
thrust against the top end of the lever, 

When the trap becomes heated by the presence of steam, 


the exterior casing—including the valve-box N—expands, | 


OUTLET 


GRANGER’S STEAM TRAP 


carrying the rod B to the left, and with it the tube D, which | 


consequently thrusts the lever to the left ; but meanwhile the 
tube D has also expanded, hence the lever is operated by the 
combined expansion of A A and D, and the valve F has a 
corresponding travel, but in the right-hand direction towards 
itsseat. Now it will be observed that as the valve seat is 
rigidly connected to the casing A A, the expansion of the 
latter causes the seat to move towards the valve, consequently 
the seat and valve approach each other, their respective 
movements being in the ratio of about one to two. When 
water enters the casing A A and tube D become cooler, and 
contracting, allow the valve to open, whereupon the water is 
ejected. 

It will be observed that there is no multiplying gear in this 
design, the whole action being direct and all the parts are 
subject only to direct tensile and compressive strains of small 
magnitude. The trap too is so proportioned as to give a full- 
way opening when cold—that is to say, the area through the 
open valve is equal to that of the trap’s inlet, and consequently 


large volumes of water can be rapidly blown through when | 


starting with the pipes, &c.,in a cold state. This full way 
occurs when working with pressures of about 70 1b., but with 
higher pressures the opening is of course more than a ‘full 
way.”’ 
can be removed or replaced in a few seconds—the cross head 
on the valve stem being so arranged as to pass through the 
forks of the lever L when it —the crosshead—is turned through 
one right angle—the turning being effected by the milled rim 
on the extreme left of the valve stem. 

With regard to the loss of strength in brass, it is well known 
that at temperatures beyond about 300 or 350 deg. Fah. the 
metal becomes so weak as to be unreliable, hence for steam 
traps working at beyond about 1201b. pressure it would seem 
desirable, if not imperative, to entirely avoid brass and 
substitute either iron or steel and the inventor therefore 


for superheated steam. 
The lesser expansion of steel of course reduces the effects 
in the ratio of about seven to ten as compared with brass 


traps, but this is corrected by constructing the lever L so as | 
to multivly the action about one and a-half to one—the steel | 
tubes, owing to the superior strength of the metal, being well | 


able to stand the extra strain. 


of the nickel steel it will be seen that 93 per cent. of the 
expansion of the brass and 90 per cent. if that of the steel 
traps is utilised—certainly a very high efficiency. 

The patentee and manufacturer of these traps is Mr. 
William A. Granger, of Brooke-road, Stoke Newington, N. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Railway wagon works. — It is quite generally, but quite erro- 
neously, assumed in England that railways in the United States 
are free from the private car evil. Asa matter of fact, there are 
about 1,600,009 goods wagons owned by the railways and 120,400 
owned by private firms and companies, the latter being about 7 per 
cent. of the total goods rolling stock. Most private owners have 
their wagons built by the various wagon building companies, but 
many of them have extensive repair shops, and some of them also 
build their own wagons. The Armour Company—which operates 
extensive meat packing and canning industries—is about to build 
new works of this kind at Chicago. These will have a capacity for 
four new 40ft refrigerator cars daily, besides rebuilding and 
repair work. The main wagon building and repair shop is 225ft. 
long and 225ft. wide, with twelve lines of rails 18ft. between 
centres. Each line will hold five wagons, so that the shop can hold 
sixty wagons. The tracks of this shop are extended 20ft. outside 
to the pit of a 40ft. transfer table, driven by electricity. The 
blacksmith, machine, and wheel shop is 50ft. by 150ft., and 
parallel with it—30ft. distant—is the wood mill or shop of the 
same size. Beyond these is the store house, also 50ft. by 150ft., 
with the two-storey office building at one end. The paint shop is 
50ft. by 275ft., with capacity for twenty wagons. There are also 
a tin shop, galvanising plant, boiler house, dry kiln, and timber 
yards. For light repairs which are done out of doors there are six 
lines of rails, in pairs, with a narrow-gauge supply track between 
alternate pairs, These lines are 18ft. centres, and have a capacity 
for 75 wagons. For wagons to be packed with ice before being 
loaded for shipment there is an icing shed with capacity for 175 
wagons. 

New Missouri River bridge.—The Inter-State bridge over the 
Missouri River at Omaha, U.S.A., has recently been completed as 
a permanent structure. When first built in 1893, only the swing 
span was of permanent construction, and this 520ft. long, carrying 
two lines of rails between the trusses, and an electric railway and 
a roadway outside of the trusses. The piers was sunk to rock, 
The remainder of the bridge consisted of three spans of 192ft., and 
a timber trestle 550ft. long. This temporary work was constructed 





for reasons of economy, and was placed at an angle of 10 deg, with 


Another point of great convenience is that the valve ; 


| have been used to some extent. 
makes a speciality of ‘‘ all steel *’ traps for high-pressures and | checked by duplicate computations. The forms adopted for. the 


| the centre line of the permanent bridge, so as not to interfere with 
| the construction of the permanent work when traffic and financial 
| conditions should warrant it. The bridge now has a second 520ft, 
| swing span, adjacent to the old one, and nine plate girder deck 
| spans of 60ft t wasat first proposed to replace the three 192ft, 
| spans by a single fixed span of 560ft., but the channel of the river 
| is shifting, and the two swing spans cover practically the full width 
| of the river between the banks, while the cost is less than for the 
| heavy fixed span. The swing span is 27ft. between the trusses 
with 23ft. clear headway under the transverse bracing, the trusses 
| being 50ft.deep. The live load on the trusses is 11,200 Ib. per 
| lineal foot of bridge, and the dead load is 9020 lb. per linea) foot, 
The total weight of the span is 1950 tons, which is believed to be 
the heaviest swing bridge in existence, with the exception of that 
carrying the New York Central Railway over the Harlem River at 
| New York. This latter bridge is only 389ft. long, but has four 
lines of rails and weighs 2200 tons, Next in order of length to the 
Omaha bridge comes the 503ft. bridge of the New York, New 
Haven, and Hartford Railway over the Thames River at New 
London, U.S.A. ¥ 
Reopening a river port.—The city of Vicksburg, U.S.A., wag 
until 1876 an important port 
and steamboat station at the 
Mississippi River, but in that 
year the river cut through g 
narrow point or peninsula just 
opposite the city, and in ‘the 
short space of twenty-four hours 
Vicksburg was left on a shallow 
lagoon or dead end, its river 
commerce being thereby almost 
entirely destroyed. An attempt 
was made to dredge a deep water 
channel, but at every period of 
high water the bar and lagoon 
became a settling basin, so that 
the channel was continually filling 
up. Aftersurveys bad been made 
for various plans it was decided to 
cut a canal from the upper end of 
the lagoon to the Yazoo River, 
which empties into the Mississippi 
some 15 miles above Vicksburg. This has now teen completed, 
and the city is now at the junction of the two rivers. The 
| old channel of the Yazoo below the canal is not dammed, 
the shorter and steeper route of the canal being cient 
to divert the current. The gradient of the water surface has 
a fall of 6ft. in 10 miles during low water and lift. in high 
water. The canal is 80ft. wide on the bottom. The material was 
mainly blue clay and soft loam with some sand. The upper 
rtion was excavated by floating dredges with centrifugal dredg. 
ing pumps, the material being discharged through long pipes 
supported on pontoons, and being delivered along each side of the 
work to form dykes or levees. After this had been done the 
channel was deepened by dredges with grab buckets. The 
hydraulic dredges could excavate 260 to 300 cubic yards per hour, 
In all ahout 6,000,000 cubic yards were excavated at a cost of some 
£240,000, the con: ract price for dredging being 6d. per cubic yard, 
The work was done by the Government under the direction of the 
U.S. engineers. 

Standards for cast iron pipes.—The work of devising standard 
plans and specifications for cast iron pipe and special castings for 
waterworks distributing mains, &c., which has been practically 
consummated in the United States, has been already described ina 
| former letter. The work did not stop with the adoption and 

publication of the standard specifications. The committee has 

gone forward with the preparation of a complete schedule of 
straight pipes and special castings, including curves, branches of 
| various Kinds, reducers, sleeves, caps, and the other fittings 
| required in connection with pipe lines. This schedule gives 
/ diagrams for all the forms of castings, together with complete 
dimensions and the computed standard weights for all sizes and 
classes. It has been pointed out that probably very few persons 
will realise the magnitude of the labour involved in the gratuitous 
services which the engineers and their assistants who have been 
engaged on this work are rendering waterworks people at large, 
for probably few others have undertaken the computation of 
weights for sc complete a schedule of castings. The methods 
used have been principally analytical, although graphical methods 
All the work has been carefully 





castings are substantially identical with those previously used by 
the Boston Metropolitan Waterworks, the principal changes being 
those required to make the castings conform to the wider range of 
thicknesses and the slightly different external diameters of the 
straight pipes in the new schedule. Thus a further check on the 
new computations has been afforded, in many cases, by comparison 
with those made at an earlier date, by different men, in the 
engineering department of the Metropolitan Waterworks ; and 


From the figures we have given regarding the low expansion | ™@0y of these computed weights had been corroborated in a 


broad way by the weighed weights of measured castings. Hence 
there is sufficient reason for accepting the schedule with all con- 
fidence in its accuracy as to dimensions and weights. The 
economy and convenience which will result from the general 
adoption of this schedule will be very great. : 
Electrically - controlled water wheel. —The governing of jet or 
impulse wheels is much more difficult than that of reaction tur- 
bines, and in the smaller sizes there is practically no means com- 
mercially available for automatic governing. Close spe d control 
is, however, very important, as in the case of wheels driving elec- 
tric generators, and at the generating station of the Bay Counties 
Power Co., U.S.A., a combination of an induction motor with a 
jet wheel and exciter has been installed with sati-factory results. 
For supplying the field magnet coils of some large alternating 
current generators an exciter dynamo was used, the exciter being 
driven by a jet wheel of small siz2, Great trouble was experienced 
in adjusting the water to suit the exciter load, which at times was 
changing every few minutes, After careful consideration it was 
decided that an‘induction motor mounted on the shaft of the 
exciter unit would—as a motor—take care of any disturbances on 
the water wheel end. In passing from one extreme as a motor to 
the other extreme as a generator it would control the whole unit 
and form a generator. An induction motor, as is well known, 
always runs below synchronism ; when at synchronism it yields no 
mechanical energy, while when driven by outside means at a speed 
higher than synchronism it generates current instead of consuming 
it, and thus returns electric energy to the supply line. In the 
case mentioned, therefore, the induction motor, by running above 
synchronism, absorbed the surplus power of the water wheel over 
what the exciter dynamo required, while when the load on the 
latter was so high that the wheel was unable to provide for it the 
induction motor ceased generating current, and, by acting as 4 
motor, helped out the water wheel. By making its capacity about 
the same as that of the wheel it was able to operate the exciter 
dynamo independently of the wheel, as when the water supply to 
the latter was cut off. The voltage of the induction motor being 
arranged to be the same as the potential across the main bus bars 
of the station, it supplied current to the main line when running 
above synchronism. The speed variation of the resultant triple 
unit is not great ; it cannot, of course, become zero, because of the 











necessary increase in speed of the induction motor when changing 
to generator. The results have been so successful that the same 
plan has been adopted for a new power-house of 8000 kilowatts 
capacity. 
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RAILWAY MATTERS. 


Tur Place de la Nation Station, the present terminus 
of the circular section of the Paris Metropolitan Railway, is now 
opened to the public. 

Ix his report on American railways Colonel Yorke 
considers the universal use of spikes the weakest feature of 
American railway track construction, 


Tur condensed record of the principal train accidents 
which occurred in the United States in the month of February 


contains accounts of 22 collisions, 22 derailments, and one other 


accident. 

OwryG to the driver of an excursion train at Talbot- 
road Station, Blackpool, mistaking a signal on Monday night, the 
train ran into the buffer stops. he driver was killed, and several 
passengers were injured. 

Tur returns of the railway companies having termini 
in London show that the Easter holiday traffic has been abnormally 
large. On the Great Eastern Railway alone 112,070 passengers 
were carried on Monday. 


Iv order to increase the speed of the electric tramway 
ears the Manchester Corporation has ordered all drivers of slow- 
going vehicles to keep clear cf the lines under a penalty of 40s. 
and costs for not doing so. 


Tur North-Eastern Railway Company have now placed 
the contract for the widening of their lines between Brough and 
Hessle, a distance of 4 miles 58 chains, on the through Leeds and 
Hull route, with Messrs. Whitaker Brothers, of Horsforth, near 
Leeds. The work will be commenced forthwith. 


Tue actual length of slot line trams in Vienna is 7°8 
miles of double line, During the present year 1-7 miles more of 
trolley line are to be converted to the slot construction. The 
municipality will only allow the slot system wherever, in their 
opinion, the overhead system might interfere with the beauty of 
the city. 

AwericaN railroad earnings for January show for 105 
roads increases in gross earnings of 9-33 per cent. and increases in 
operating expenses of 13-34 per cent. The increase in gross 
earnings was largely due to a marking up of freight rates on 
January Ist, and the increase in expsnses is largely due to 
increased wages and hizher prices for materials. 


Tue Board of Directors of the Great Western Rail- 
way Compeny have recently issued to the public a revised pam- 
phlet embodying particulars of rates adopted by the company for 
agricultural, farm, and dairy produce carried by passenger and 
goods trains respectively, from which it appears that the company 
are making efforts of a practical character to meet the needs of 
the agriculturist. 


A TELEGRAM from Constantinople states that the 
Imperial Ottoman Baghdad Railway Company has been consti- 
tuted with a capital of fifteen million francs. The president of 
the company is Herr Arthur Gwinner, one of the managers of the 
Deutsche Bank, Berlin, and the vice-president M. Adolphe Vernes, 
administrator of the Imperial Ottoman Bank, Paris. The British 
representative in the directorate has not yet been appointed. 


A Times telegram from Johannesburg states that a 
provisional agreement has been concluded between the Transvaal 
and the Chartered Company relative to railways in the Westera 
Transvaal, The proposal is to build one line from Lobatsi to Rusten- 
burg and a second from Klerksdorp to Fourteen Streams, the lines 
to ba built by the Rhodesia Railways and worked by them for two 
years and then taken over by the Transvaal Railway Department. 


Ar a recent meeting of representatives of the various 
railways interested in the Union Terminus at St. Louis tenders 
were considered for a new power signalling and interlocking plant, 
which will be the largest in the world. The contract was awarded 
to a firm who will install a Westinghouse electro - pneumatic 
operating plant of the type adopted in this country. ‘bere will 
pte to 400 levers, arranged in three cabins, and the cost will be 
£30,000, 


Tae London County Council tramway men are now 
being initiated into the mystery of electric car driving. The first 
batch of 180 cars for the new conduit system is being delivered, 
and a new order of 200 will be placed. The electric car seats 
sixty-six persons, and can run twelve miles an hour. Each of the 
conduit cars is fitted with two 35 horse-power electric motors, 
The price of the double-deck cars is £659, and of the smaller 
single truck cars £529, 


As has been previousiy announced, the directors of the 
North-Eastern Railway Company some time ago arranged with the 
Hall Signal Company, of New York, for the installation of the 
Hall automatic signalling plant on a ten miles section of the main 
Ime of the North-Eastern Ra‘lway, between York and Thirsk. 
During the past few weeks American representatives of the Hall 
Signal Company have been over the ground, and selected the 
positions for the various signals, and a commencement with the 
work of erection of the plant has now been commenced. 


Tue old fight between steam and electric railways is 
on again in Connecticut, this time the Legislature being selected 
as the scene of battle,.and the New York, New Haven and Hart- 
ford Railroad Company appearing in its favourite r4/e as the arch 
enemy of electric traction. According to the Street Railroad 
Journal, it is now proposed to repeal the general railway law, and 
make it necessary hereafter for all proposed electric railway com- 
panies to secure special legislation to enable them to establish new 
roads and begin operations within the State of Connecticut. 


THERE are not less than 8500 miles of new railroads 
now under contract or under construction in the United States, 
with 2780 miles additional on which it is promised that work will be 
undertaken during the spring or summer. This mileage is far in 
excess of the aggregate amount of new construction in 1902. The 
largest proportion of the work now under way is in the south- 
Western States, including Oklahoma Territory. Of the 8500 miles 
now under contract 4227 miles are credited to the south-western 
States and about one-third of this new mileage is in Oklahoma. 


_ Tae Canadian Minister of Railways has introduced 
into the Canadian Parliament a Bill for the appointment of a 
Railway Commission. It is to be based upon the results arrived at 
after a close study of the work of the British and United States 
Railway Commissions, The best features of the legislation of 
Great Britain and the United States have been selected. The 
Commission will be invested with larger powers and more executive 
authority than the Commissions of either Great Britain or the 
United States. It will take the place of the Railway Committee 
of the Privy Council. The Commission will comprise three 
members, 


Tue orders for the locomotives for the railway of the 
Dunderland Iron Company’s railway, now under course of con- 
struction from the harbour of Moigranen, Ranen Fjord, on the 
west coast of Norway, along the Dunderland River, to the ore 
deposits, have been divided between Messrs. Kerr, Stuart and Co., 
Limited, of Stoke-on-Trent, and Messrs. Robert Stephenson and 
Co., Limited, of Darlington, whilst the steel hopper cars are being 
erected by the Pressed Steel Car Company of Pittsburg. The 
railway of the Dunderland Iron Company is about eighteen miles 
In length, and is of the standard—4ft. 8hin.—gauge, and being 
only about ten miles south of the Arctic circle, is one of the most 
Northerly railways in the world, 





NOTES AND MEMORANDA, 


WE are glad to learn that at least two important firms 
of motor car manufacturers are now turning attention to the 
construction of less expensive cars than have hitherto claimed 
their attention, 


DurinG the month of February 1633 vessels, measuring 
225,766 register tons net, used the North Sea and Baltic Canal, 
and the dues collected amounted to 115,455 marks, against 95,030 
marks in the same month of last year. 


ELEcrTrRIc power has been tried for harvesting opera- 
tions in the San Joaquin Valley, California. A test was made with 
a combined harvester and thresher, says American Electrician, 
and a large saving in power and operating expenses resulted. 


Many engineers believe that the cause of failure of 
brickwork is due largely to tension, and, as the tensile strength of 
brick is so low, and the chances for stress under tension so 
pronounced, it looks as though this was one of its weak points. 


We learn that the Automobile Club of America has 
requested the Chicago Automobile Club to assist in forming plans 
for a 1000 miles speed contest from New York to Chicago. Should 
the race be decided on, it will probably be the most severe test for 
motor cars that has ever been held, 


Tue Secretary of the Bath and West and Southern 
Counties Society reports that the entries of implements and 
machinery for the Bristol Meeting are by far the largest the 
Society has ever had. The nearest approach to them was the 
record entry in 1886, when the show was last held at Bristol, but 
this is quite eclipsed on the present occasion. 


In connection with the automobile week at Nice, a de 
Dietrich omnibus went through the entire run of about 700 miles 
without the slightest incident, not a minute being lost through 
mechanical or tyre troubles of any kind. It ran steadily from 
Paris to Nice and through the mountainons region of the Auvergne 
at an average speed of nearly eighteen miles an hour. 


CoxongL Lavssepat, director of the Conservatoire dés 
Arts et Métiers, has brought before the Paris Academy of Science 
the arithmograph invented by M. Troncet, which is distinguished 
from other calculating machines by the simplicity of its mechanism, 
while it requires no brain work, the calculator only having to in- 
scribe the figures with a style for obtaining absolutely correct 
results. 


A LAW against tall buildings in Boston has just been 
declared constitutional by the United States Supreme Court. In 
1898 the Legislature of Massachusetts passed an Act prohibiting 
the erection, on property fronting Copley-square, of any building 
to a height exceeding 90ft., including buildings in course of 
erection at the time. The law was aimed at a building then being 
erected according to plans approved by the city authorities in the 
previous year, 

A TEST was made last week of an apparatus for 
inflating balloons. The appliance has been invented by Mr. J. N. 
Maskelyne and the Rev. J. M. Bacon, and is intended to supply 
the balloon with hot air, which is heated by the vaporisation and 
combustion of petroleum. The apparatus for generating the hot 
air is carried in the car, and is compact and easily controlled. A 
huge balloon of nearly 70,C00 cubic feet capacity was inflated by 
patent burners inJess then an hour. The balloon was then tested 
for its lifting power, and the test proved satisfactory. 


Some experiments made on the Italian warship Marc 
Antonio Colonna, in the Gulf of Genoa, are reported to the 
Iilustration to have proved that a telephonic appliance lately 
invented by a naval officer can give warning of an approaching 
vessel when at such a distance that it is invisible by tbe naked eye. 
The appliance comprises a telephonic receiver which, when sub- 
merged, transmits the noise made by a moving vessel to a siren or 
fog horn in the captain’s cabin. The Italian naval authorities 
declare that with this inventioa there is no longer anything to fear 
from submarines. 


THE census report on the construction of motive-power 
machinery in America gives data on the cost of equipment of 
power plants. In 1900 fire-tube boilers cost 9-28 dols. per horse- 
power, while water-tube boilers averaged only 7-73 dols., the 
difference being partly due to the fact that the latter type was 
built in larger units. For steam engines the prices for the types 
of plain slide valve, high-speed automatic, and low-speed auto- 
matic are respectively 12-11 dols., 10-43 dols., and 11-59 dols. per 
horse-power. The small size of the internal combustion motors 
brings their cost up to 33-83 dols. per horse-power. 


Tue growth of the use of electricity in battleships is 
striking. In the United States navy the necessary electrical plant 
grew in five years from 7 watts per ton of displacement to 57 watts. 
Battleships of 12,000 tons require generating plant of about 
330 kilowatts. In the new 16,000 tons ships there are two dynamo- 
rooms at opposite ends of the vessel, each equipped with four 
generating sets of 100 kilowatts each. The generating sets are 
required to run satisfactorily for two hours with 334 per cent. 
overload, and the temperature rise is limited to 334 deg. Cent. 
above the surrounding air, after four hours’ run at full load, 


In testing any materia] under compression it is claimed 
that the most accurate test is obtained by using cubes instead of 
rectangular blocxs, the theory being that if tested on the flat a 
considerable percentage of the stress necessary for crushing is used 
up in friction, which takes place when the outside portion of the 
brick is pushed away to give room for the interior to crush, thus 
causing a greater stress than is necessary for crushing. Iu the 
case of testing on edge and on end it is advanced that bending, as 
in a column, is introduced to some extent. In the case of the 
cube there is no loss of stress due to friction on the bed-plate or 
head-block, and no tendency to bending, as in a column; and 
these alone are good reasons for selecting the cube as the ideal 
form of test piece. 


ALuMINIUM may be used in galvanising with good 
effect. By adding 0-C0l per cent. of aluminium to the zinc, a 
much more fluid bath is said to result, a given weight of zinc coat- 
ing 20 per cent. more surface. The sheets are brighter and keep 
their colour better. The effects small amounts of aluminium have 
on the different forms of iron are well known. It was discovered 
by Wittenstrom in the eighties that if 0-05 per cent. to 0-1 per 
cent. of aluminium were added to a charge of wrought iron heated 
to pastiness, the iron liquefied so that it could be poured. In 
making steel castings an addition of 0-03 to 0-05 per cent. of 
aluminium has a beneficial effect in reducing the small amount of 
iron oxides that are formed, especially in pouring, besides pre- 
venting the formation of blow-holes. 


Tue area of Lake Superior is about 30,000 square miles, 
and it is fed by an immense watershed. The discharge from the 
lake so fluctuates with the conditions of evaporation, &c., that the 
quantity which passes the Sault Rapids varies from 3,000,000 to 
7,000,000 cubic feet per minute. This represents a total of from 
100,000 to 250,000 available horse-power. The canal which leads 
the water to the hydraulic plant is about 2} miles long, with a 
normal width of 220fc. and a depth of 22ft. in the power station 
of the Michigan Lake Superior Power Company there are 320 
turbines, divided into groups of four, thus making 8) units of four 
33in. turbines with two fairs to each shaft. Each unit, under 
normal conditions, takes 391 cubic feet of water per second under 
an effective head of 16ft., and is rated to give 568 horse-power 
with a maximum efficiency of 81 to 82 per cent. Each of these 
80 unite operates a 400-kilowatt generator, 





MISCELLANEA, 


As many as seventy-eight municipal tramway under- 
takings are now working in the United Kingdom, 


SATISFACTORY progress is being made with the New 
Zealand, first-class battleship, now building at Portsmouth. 


It is reported that the Brussels Central Omnibus 
Company is about to replace its cars by automobile omnibuses. 


Tue Admiralty have ordered a new trial, though not at 
full speed, of all ships after the machinery has been opened out. 


A TELEGRAM from Abercorn, in North-East Rhodesia, 
states that the construction of the Cape to Cairo telegraph is at a 
standstill. 


Ir is officially announced that the battleship King 
Edward VII. will be launched at Devonport Dockyard on July 25th 
by a member of the Royal Family. 


Tue Portuguese Government has cabled signifying its 
entire approval of the reduction of railway rates over the Dzlagoa 
line, as arranged at the Bloemfontein Conference. 


Tue Paris Municipality has called for tenders for the 
supply of automobile street refuse collecting vans. It is reported 
that the successful firm of contractors will receive an initial order 
for thirty vans. 


Orpers have been given for the Surly, destroyer, to 
carry out a series of oil fuel trials in the steam basin at Ports- 
mouth. Each trial is to be of 36 hours’ duration, the object being 
to test some new fittings. 


Tue Corporation of Southend-on-Sea are about to light 
by electric arc lamps the principal promenades and business 
streets of the town, and it is expected that the current will be 
switched on on Saturday evening next. 


On March 81st last there were 63 warships of 
526 950 tons displacement under construction in the United King- 
dom. Of this number 12 vessels of 120,450 tons displacement were 
being built in royal dockyards, and 51 vessels of 206,500 tons in 
private yards. 

Tue American Consular-Agent in Johannesburg, Mr. 
W. D. Gordon, has received inquiries for machinery for cleaning and 
preparing for the market corn, tapioca, beans, and peanuts, and 
has requested manufacturers in the United States to send him 
catalogues and data. 


Tue Forest Department of the Central Provinces of 
India has heen experimenting for some time with manufacture of 
cha-coal, having in view a cheap production for a possible con- 
siderable increase in the iron industry. Up to now, however, 
results have not been very satisfactory, as the production costs 
over £1 per ton. 


ACCORDING to an announcement of the President of the 
Paris Municipal Council, the ‘‘Compagnie Parisienne de Trans- 
ports” has decided to discontinue from May Ist next the three 
omnibus lines starting from the railway station of Saint-Lazare to 
the Hotel de Ville, the Pointe de Sainte-Eustache and the Place 
de la République. 

At the mancuvres of the German Guards this year 
experiments will be made, in the Emperor’s presence, in wireless 
telegraphy. The recent experiments on the Berlin-Zossed Military 
Railway, ia establishing continuous communication vy wireless 
telegraphy between a train in motion and stations on the line, are 
said to have been attended with complete suczess. 


A NEw electrolyte is being used in accumulators by 
Messrs. Peto and Radford. It consists of a semi-solid substance 
composed of sulphate of lead mixed in dilute sulphuric acid of 
1200 deg. sp. gr. It is claimed that with this mixture the cell 
recovers itself to an extraordinary degree, and maintains a voltage 
for considerably longer periods than the ordinary accumulator. 


In a report submitted last month by the commissioner 
of the department of water supply, gas, and electricity, dealing 
with the lighting of New York city, the establishment of a 
municipal plant for lighting the city streets was strongly advo- 
cated. The report was accepted by the Board of Estimate, and 
the commissioner was directed to employ an expert to report on 
what the cost of an effective municipal electrical lighting plant 
would be. 


AccorpinG to the monthly shipbuilding returns com- 
piled by the United States Commissioner of Navigation, 79 vessels 
of 31,448 tons ercss were built in the United States last month, of 
which 30 of 6895 tons were wooden saiiers, 43 of 2103 tons wooden 
steamers, and six of 22,449 tons steel steamers. During the pas: 
three months 187 vessels aggregating 58,588 tons gross have been 
built in the States, against 232 vessels of 90,995 tons gross in the 
corresponding period of last year. 


From the returnscompiled by Lloyd's Register of Ship- 
ping. it appears that, excluding warships, there were 425 vessels of 
974,686 tons gross under construction in the United Kingdom at 
the close of the quarter ended March 3st, 1903. ‘The present return 
shows a decrease in the tonnage under construction of abou: 
50,000 tons as compared with the figures for last quarter, and of 
about 439,000 tons as compared with the total reached in September, 
1901, which is the highest on record. 


Tue exhibition which it has been decided to hold in 
Nottingham during the summer of 1903 will deal with home and 
international industries. The scheme is the first important venture 
of its kind that has taken place in the district. The exhibition, 
in its plans ard arrangements, is under the immediate direction 
of Mr. Charles Imre Kiralfy, as director-general ; and Mr, A. E. 
Kiralfy, as technical director. The site selected for the exhibition 
adjoins Trent Bridge and is close to the town. 


At a recent meeting of the Northwich Urban Council 
it was reported that from levels taken by the surveyor it was 
found that the subsiding portion of London-road had sunk quite 
10ft. since 1876. The Committee recommended that the road 
should be raised 5ft. 6in. at the lowest point. It was decided to 
communicate with the County Council on the matter. The road 
sinks gradually, and presents no features of danger, but it isa 
source of great trouble and expense to the authorities. 


ELectricaL machinery is coming to be widely used for 
purposes of irrigation in the arid regions of the States, and is 
transforming deserts into well-cultivated and productive fields. A 
company, of Mesa, Ariz., is arranging to furnish water for a large 
area, and is now installing in its power house a 300-kilowatt three- 
phase revolving-field alternator, to run at 400 revolutions per 
minute, direct-coupled to a water wheel; also three 50 horse-power 
induction motors for 200 volts and 60 cycles, to run at 850 revolu- 
tions per minute, and drive irrigation pumps. 


PREPARATIONS are ordered to be made at Sheerness 
Dockyard for the launch of the new twin-screw sheathed sloop 
Cadmus, whose keel was laid on the building slip on March 11th 
last year. The Cadmus, which has been built from the designs of 
Sir W. H. White, has a length of 185ft., a breadth of 33fc., and a 
mean load draught of 11ft. 3in., and is a sister ship to the sloop 
Fantome. The Cadmus will have triple-expansion engines of 140) 
horse-power, supplied with steam from four Niclausse water-tube 
boilers, and it is estimated her speed will be 13-25 knots per honr. 
The Cadmus will be equipped with six 4in quick-firing guns four 
3-pounder quick firing gun, and three Maxim guns, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


A.—F. A. BROCKHAUS, 7, Kump/fgasse, Vienna 1. 


ead AND WALsH, LimitTED, Shanghai and Hong Kong. 


rs. BoyvEAU AND CHEVILLET, Rue de la Banque, Paris. 
vERMANY. _ASHER AND Co., 5, Unter den Linden, Berlin, 


F, A. Brockuaus, Leipzic ; A. TWEITMEYER, Leipzic. 
_A. J. CompripGk AND Co., Railway Bookstalls, Bombay. 
JTALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Faergs, Turin, 
JAPAN.—KELLY AND Waxsn, Limiren, Yokohama, 
¥ z. P. Marpya AND Co., 14, Nihonbashi Tori Sanchome, Tokyo, 
RUSSIA.—C. RickER, 1h, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Wa. Dawson & Sons, Limrrep, 7, Sea-st. (Box 489), Capetown. 
Gorpon AND Gorton, Long-street, Capetown, 
R. A. Toompson anv Co., 33, Loop-street, Capetown, 
J. C. Jura AnD Co., Capetown, Port Elizabeth, Johannesburg, 
Bast London, Grahamstown, King Williamstown, Stellenbosch. 
Hanpet Hovuss, Limitep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GoRrDON AND Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson AND Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane, 
TuRNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urtow anv Co., Auckland ; Crata, J. W., Napier. 
CANADA. __MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA,—INTERNATIONAL News Co., 83 and 85, 
Duane-street, New York ; Susscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Ketiy anp Watsu, Limirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo, 
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SUBSCRIPTIONS. 


Tak ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 

Yearly (including two double numbers).. £1 9s. Od. 

Crora Reapine Cases, to hold six issues, 2s. 6d. each, post free 2s. 10d. 

If credit occur, an extra charge of two shillings and sixpence pez annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
givea below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGInrer weekly and post free. Subscriptions sent 
by Post-oftice Order must be made payable to Taz ENGINEER, and 
accompanied by Jetter of advice to the Publisher. 

Tun PareR Copies, Tuick Paper Coptss. 
Half-yearly .. £0 18s. Od. | Half-yearly - £l Os. 8d. 
Yearly £1 168. Od. ' Year! cs ke) ae, ro: Oe 

(The difference to cover extra postage.) 


ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
A.l single advertisements from the country must be accompanied by 
a Post-ofice Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition, 

Advertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing 
Paper are to be addressed to the Publisher, Mr. Sydney 
letters to be addressed to the Editor of Toe ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 
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PUBLISHER’S NOTICES. 


*,* THR JAPANESE LINE-OF-BATTLE SHIP HaTSUSE.—Our two-page 
Supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s. 1d. 








THE PREMIUM SYSTEM. 


*," So much interest has been aroused by the articles on ‘‘ The 
Premium System of Paying Wages,” which appeared in these columns 
not long ago, and we have had so many inquiries for copies of 
the issues containing them, that we have deemed it advisable to 
reprint them in a convenient form. In the Jittle volume which 
results we believe no important aspect of the subject has escaped 
attention. Not only are the ins and outs of the system discussed 
from all points of vew, but examples, drawn from the actual 
practice of important works where it is used, are given, so that 
the manager who is contempluting its introduction will find in 
this pamphlet a clear inducation of the lines on which to work. 
The price is One Shilling, and the book is obtainable at this office. 
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TO CORRESPONDENTS. 


47 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken o, communications which do not comply with these 
instructions, 

4@ All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4m We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 





REPLIES. 


¥. %, ‘ L.—Write to Bryant anc May, Limited, Fairfield Works, 

ow, HK. 

T. N. (Birmingham). — Forged zinc has the highest czefficient of 
expansion. ; 

R. P.—A printing frame of tne kind you describe is made, and is, we 
believe, satisfactory. Unfortunately we cannot recall the name of the 
makes, and we do not think it has ever been described in TaE 
ENGINEER. 

Marixv.—(!) Probably you will find either Mr. Wallis Tayler’s big book 
or his pocket-book on refrigeration suitable for your purpose ; they 
are published by Crosby Lockwood. (2) There is no bouk specially 
devoted to shipboard hydraulics. Get Mr. Gordon Blaine’s ** Hydr.wulic 
Machinery,” published by Spon. (3) A paper read before the North- 
East Coast Association of kngineers and Shipbuilders contains the 
best information on electric light fittings for ships. e also “ Electric 
Ship-lighting,” by Unquhart. published by Crosby Lockwood. 

A. R. R. (New Wandsworth).—The best available information about the 
collapsing pressure of long boiler flues is that collected by Mr. Laving- 
ton Fletcher several years ago by direct experiment. Let p = collep- 
sing pressure in pounds per square inch, ¢ = thickness of plate in 
fractions of an inch, d = internal diameter of flue ia inches. Then 
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This formula applics to any tube more than 9ft. long without stiffen- 
ing rings. 

Spary.—A turret lathe is a machine for turning metal. The metal to be 
turned is held in a chuck and revolved. The tools for cutting it are 
held tast ina rest. Frequently a single job will demand the use of 
five or six different tools, and. to economise time all these tools are 
mounted in a single rest or turret, which can be revolved in such a 
way as to bring one after another into position for cutting. The name 
was derived from the revolving turrets of ships of war, from which 
the guns projected much as the tocls did frcm early turret rests. They 
are sometimes called capstan rests. 

Swimmixne BatH.—(t) We would suggest that you should apply to some 
local builders and to such firms as Joseph Ash and Son, Rea-street 
South, Birmingham, or F. Braby and Co., Limited, Ashton Gate 
Works, Bristol, four estimates and guarantees of durability with the 
different kinds of construction, From these you would be able to 
decide between the two. Which is the better to employ would largely 
depend upon whether excavation is necessary in each case. (2) Unless 
the water on the site could be obtained without pumping it would 
certainly be advisable to use town’s water. 


INQUIRIES. 


THE HARRIS-ANDERSON PURIFIER. 
Sin,—We shall be much obliged by the address of the makers. 
W. 


Manchester, April 6th. C. B. 





LACQUERING. 

Scr,—Would any of your readers oblige me by giving me information 
re lacquering? I want a good lacquer for malleable iron to make it look 
like brass, aud also one to bronze malleable castings. 

April 14th. 8. B. 








MEETINGS NEXT WEEK. 


Junior InstITUTION OF EncrngERs.—Monday, April 20th, at 5 p.m., 
Visit to the Brook Green Works of the Incandescent Electric Light 
Company. 

CLEVELAND IysTITUTION OF ENGINEERS. — Monday, April 20th, at 
7.30 p.m., in the Hall of the Cleveland Literary and Philosophical 
Society, Corporation-road, Middlesbrough. Paper, ‘‘ Recent Develop- 
ments in Electric Power Plant,” by Mr. John W. F. Warren. 

Tae InstiruTion oF MEcHANICAL EnoineErs.—Friday, April 24th, 
at 8 p.m., in the Institution House, Storey’s-gate, St. James's k. 
The President's Address will be delivered. Paper to be read and dis- 
cussed, “‘the Education of Engineers in America, Germany, and 
Switzerland,” by Prof. W. E. Dalby. 

Tae InstiruTion or Crvi. Enorneers.—Tuesday, April 21st, at 8 p.m. 
Ordinary meeting. Paper to be read and discussed, ‘‘The Decay of 
“etais,” by Mr. James Tayler Milton and Mr. William James Larke.— 
Friday, April 24th. at 8 p.m. Students’ meeting. Paper, ‘ Bacterial 
Sewage Dispvsal Works at Ash, Dover,” by Mr. H. 8. Watson. 

Tax IystiTuTION oF ELEcTRicaL EnoinggERs.—Thursday, April 23rd, 
at 8 p.m., at the Institution of Civil Engineers, Great George-street, 
Westminster, 8.W. Papers, ‘ Distribution Losses in Electric supply 
Systems,” by Mr. A. D. Constable and Mr. E. Fawssett; **A Study 
of the Phenomenon of Resonance in Electric Circuits by the aid of 
Oscillograms " by Mr. M. B. Fieid. (Adjourned discussion). ‘: Divided 
Multiple Switchboards: An Efficient Telephone System for the Worid’s 
Capitals,” by Mr. W. Aitken. 








DEATH. 


Os the !8th inst., at his residence, Dalvenie, Truro, Jamms HENDERSON, 
M. Inst. C.E., Mayor of Truro, eldest son of the late Lieut.-Col. George 
Henderson, Royal Engineers. agea eighty-one. 


THE ENGINEER. 


APRIL 17, 1903. 

















THE UNITED STATES COAL STRIKE COMMISSION. 


THE progress of events in the Pennsylvania 
anthracite districts justifies the warning which we 
gave that it was in no way certain that permanent 
peace would be established by the award of the 
Coal Strike Commission. It is stated that the 
whole district is full of unrest, and that Mr. Mitchell 
has been hastily summoned—we presume to call 
his men to order. The renewal of agitation must 
be taken along with President Roosevelt's determina- 
tion that ‘‘ Trusts shall be regulated.” At one end 
of society, we find that monopolies are being 
regarded with fear and aversion; at the other end, 
that large numbers of the working classes are 
determined that the unions shall be prepared to fight 
the Trusts. Trade relations of all kinds in the United 
States appear to have got outof gear. The balance has 
been upset, mainly because of the enormous rapidity 
with which the resources of a magnificent country 
are being developed. The result is that we hear of 
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trade war everywhere. 





seems to be resolved to fight President Roose- 
velt. The Steel Trust workmen are not too 
well contented with Mr. Morgan. The anthracite 
miners have not got what they wanted, and so 
agitation has been resumed. Nor is this surprising, 
when we remember the class of men working in 
the anthracite mines, and consider the terms of 
the award. It seems to us clear that the Com- 
mission, by expecting too much, has gone far to 
lose everything. 

The wages clause in the award runs :—“ Sliding 
scale for all miners and mine workers: Assuming 
4.50 dols. a ton as standard tide-water price ; 1 per 
cent. increase in pay for each 5 cents a ton increase 
in price.” It seems that this clause was accepted 
without much trouble. The mistake made by the 
Commission consisted in insisting that the award 
shall last three years. In the present state of trade 
in the United States, three years is a lifetime. 
Developments are quite possible that would render 
the 1 per cent. rise in pay almost ridiculous. But, 
waiving this point, we find in various other clauses 
elements of uncertainty which render a three years’ 
time bargain unwise. The anthracite miners have 
fought for much more than a rise in the scale of 
pay. The Commissioners were perfectly well aware 
of this, and their award is specially devoted to con- 
sidering it, and repudiating the theory that a 
compulsory agreement is to be made. “ The occa- 
sion of the strike of 1902,” runs the report, “ was 
the demand of the United Mine Workers of 
America for an increase in wages, a decrease in 
time, and the payment for coal by weight wherever 
practicable, and where then paid by car. The cause 
lies deeper than the occasion, and is to be found 
in the desire for the recognition by the operators 
of the miners’ union. The Commission 
is constrained to decline making an award 
which would compel an agreement by the opera- 
tors with the Uuittd Mine Workers of America. 
. . . « The present constitution of the United 
Mine Workers of America does not present the most 
inviting inducements to the operators to enter into 
contractual relations with it.” In point of 
fact the men have fought for the definite recognition 
of the union as an organisation possessed of power 
to control the supply of labour to the mines. The 
Commission go at length into a consideration of a 
claim which has been urged with no small ingenuity. 
It is pointed out that every worker who does not 
act with the union, but asserts his own individuality, 
tends to injure the labour market, and, indirectly, 
himself. In a word, it is held that the greatest 
good can be secured for the greatest number by 
merging all private rights in the corporate life of the 
Union. The Commission manifest no hesitation in 
dealing with this argument. ‘“ The right to remain 
at work where others have ceased to work, or to 
engage anew in work which others have aban- 
doned, is part of the personal liberty of a 
citizen that can never be surrendered, and 
every infringement thereof merits, and should 
receive the stern denouncement of the law. 
Our language is the language of a free people, and 
fails to furnish any form of speech by which the 
right of a citizen to work when he pleases, for 
whom he pleases, and on what terms he pleases, 
can be successfully denied. The common sense of 
our people, as well as the common law, forbids that 
this right should be assailed with impunity. It is 
vain to say that the man who remains at work 
while others cease to work, or takes the place of 
one who has abandoned his work helps to defeat 
the aspirations of men who seek to obtain better 
recompense for their labour, and better conditions 
of life. Approval of the object of a strike or per- 
suasion that its purpose is high and noble, cannot 
sanction an attempt to destroy the right of others 
to a different opinion in this respect or to interfere 
with their conduct in choosing to work upon what 
terms and at what time and for whom it may please 
them so to do.” All this is sound sense so far as 
it goes, but unfortunately it is abstract or copy- 
book, sense. The answer of the Union leaders is 
that the Pennsylvania anthracite miners have been 
drawn from every nation under the sun, and that 
theirs is not, and cannot be, free labour. The mine 
owners constitute a Trust, and in the hands of this 
Trust free labour is impossible. It is absolutely essen- 
tial to a reasonable human existence that the supply of 
labour shall be controlled and regulated by some 
organisation which shall be strong enough to pre- 
vent the tyranny of the Trust. Obviously the 
position is one full of difficulty. Under ideal con- 
ditions of life the miner would be free to take what 
wages he pleased; each colliery proprietor would 
pay each man what he was really worth, and com- 
petition among the mine owners would secure the 
miner adequate remuneration. No such conditions 
obtain. The whole of a gigantic district is in the 
hands of a few men, who with unlimited supplies of 
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labour might treat labour as they pleased. The 

























































































































































394 


THE ENGINEER 


APRIL 17, 1908 





———.. 





conditions are deplorable ; they ure bad enough to 
make any right-thinking political economist weep. 
But there they are, and the only complete remedy 
is impossible. Do away with Trusts absolutely, 
and limit the operations of the Union to those of a 
friendly society, and the thing is done. 

To us it appears thatthe miners’ Union in Penn- 
sylvania stands, in various respects, on other ground 
than that of unions in this country. Here it is 
assumed, without any investigation of fact, that 
“Capital” constitutes an element antagonistic to 
Labour. When we examine this theory with care, 
we find that the ‘antagonism has nothing like the 
solid personality which is taken for granted. There 
is no robust antagonism whatever. There is no 
solidarity of union to oppose, in pursuit of gain, the 
reasonable desire of the workers. On the contrary 
—this has often been proved—the employers are not 
knit together very closely; and there is manifested 
a desire for peace which it is pleasant to see. In 
the United States, on the other hand, there is, 
beyond all question, the Trust. Millions of dollars, 
and the power and profits which appertain to 
these millions, are in the hands of a very 
few men. It is not somuch what the Trust system 
has done that is considered with doubt. There are 
enormous possibilities in untold, unmeasured 
wealth. Mr. Rockefeller, who in one year cleared 
£14,000,000, represents a great national evil, or a 
great national power according to circumstances. 
It is a fact full of infinite suggestion that 
President Roosevelt regards the Trust with cour- 
ageous doubt, while the miners of Pennsylvania 
hold that, in so far as the mineowners who give 
them work are concerned, nothing but the strong 
hand will enable them to maintain their rights. The 
situation is evidently one where the policy of 
opportunism is suggested as the best. Sufficient 
for the day is the evil thereof, and if the Coal Strike 
Commission had succeeded in making peace for a 
single year they would have done well. In the 
attempt to make peace for three years, they have 
apparently failed to secure it for even six months. 


PIECEWORK AND PREMIUM. 


Ir any excuse were necessary for turning again 
to a subject which has occupied a good deal of space 
in these columns, it is to be found in the fact that 
two important papers on that subject—the premium 
system—have been recently discussed, and that, in 
spite of all that has been said and written, there is 
still haziness in some quarters as to what the 
premium system is in the first place, and what it 
claims to do in the second. Of the first, we 
have nothing to say. If there are employers 
who do not know what the premium system 
is by now, it is entirely their own fault— 
there is no lack of material wherewith they may 
inform themselves. Of the second, however, a 
word or two is necessary. Both at the London 
meeting and at the Manchester meeting there was 
an attempt to detract—we do not express it too 
strongly—from the system itself, and to give the 
credit for the improvements which have resulted 
from its use to better organisation. The advo- 
eates of the systems have never denied that 
this is to a great extent the case; in fact, they 
have absolutely claimed as one of the advantages of 
this method of payment that it necessitates active 
and intelligent management, and gives the best 
results when it is coupled with exact systems of 
estimating and keeping costs. Mr. Rowan and 
other users, indeed, have gone so far as to regard 
these things as essential to its satisfactory working. 
It is conceivable that, if similar organisation existed 
where piecework was in force, equally good results 
might ensue ; but—and we can carry our argument 
to no firmer foundation—experience has shown, 
in too many cases to admit of their being regarded 
as exceptional, that the premium system, whether on 
account of the organisation which accompanies it or 
on account of the system of payment apart altogether 
from secondary features, or on account of both 
together, has advantages over any other method of 
remunerating workmen that has been yet devised. 
And if that is true of the system as a whole, it is 
doubly true of the Rowan plan, because not only 
does that system hold out.a higher inducement to 
the workman for the first few hours saved, but it so 
tails off the gain in the latter hours that a very 
high rate per hour, the bugbear of piecework, is 
unattainable. It would only weary our readers to 
traverse again arguments with which they are 
already well acquainted, but we should like them to 
notice in passing that the staunchest defender of 
piecework at the Manchester meeting, Mr. Nay- 
smith made a very strong case when he opposed 
the limitation of the amount which a man might be 
permitted to earn per hour. It is the impossibility 
of preventing the introduction of such restrictions 
that is the weak point of piecework, and the 





strongest point of the Rowan premium system is 
that there is no temptation to adopt such disastrous 
methods. Is it necessary to say that, once such a 
restriction is imposed, the whole object of the 
system is defeated? The inducement to effort is 
removed, and instead of an automatic control 
which allows of very wide extension, we have an 
artificial limit fixed arbitrarily by the employer, 
which may be either too high or too low, and is 
rarely likely, as experience has shown, to be just 
correct. 

On this question the experience of all employers 
who have used the premium system would convince 
Mr. Naysmith that there is not that facility about 
fixing a standard time which he had in mind when 
he contended that if the time were properly fixed 
piecework and premium were on the same plane. 
It is one of the best features of the Rowan system 
that great accuracy in time fixing is not a necessity, 
and it is one of the stiffest feathers in the premium 
cap that it has falsified the best predictions as to 
the time that should be taken to do a job. 

Both Mr. Rowan and Mr. Ashford have insisted, 
we think unnecessarily, on the necessity of careful 
preparation for the introduction of the premium 
system, and on the need of what appears to be a 
very formidable amount of clerical work. Our own 
view is, and it is based on facts to which an 
important addition has been made only within a 
few days, that if Mr. Rowan’s own system is em- 
ployed, the premium plan may be started from 
day work with very little preparation, and with so 
little clerical work that an outlay of 10s. to 15s. a 
week may be expected to cover it. We are glad 
to have the support of such men as Dr. Barr and 
Mr. Massey in this contention, but it is when we 
turn to actual facts, and are able to see works of 
fair size starting in quite a small way and gradually 
developing the system, that we feel safest in advo- 
cating its adoption without hurry and with a full 
determination to carry it through, but also without 
waiting to accumulate tables of facts and figures, in 
the collecting of which there may be such weariness 
and expense that before an employer is ready to 
start he is tired of the whole thing ; so much energy 
has been used up in the run that there is none left 
for the jump. 


GERMAN SHIPPING COMPANIES, 


Ir is now very obvious that the check which 
German steamship companies in general experienced 
in the year 1901 became accentuated last year, and 
it is not an easy matter at the moment to foresee 
when they may hope to recover from the predica- 
ment in which they find themselves placed. In the 
desire not only to control the external carrying 
trade of the Fatherland, but also to wrest from other 
nations a large portion of their respective passenger 
and freight traftic to different parts of the world, the 
Teutonic shipping companies have overreached 
themselves ; and they have been supported in this 
respect by an increasing export trade, which in certain 
branches—and particularly in the iron and steel and 
eugineering industries—has only been rendered 
possible by an utter disregard of sound financial 
principles. All attempts which have been made in 
recent years in advocacy of a policy of moderation 
in the extension of the merchant marine—as 
endeavoured, among others, by certain German 
newspapers of responsible position—have been made 
in vain, and the companies are now confronted with 
large fleets for which remunerative employment is 
not easy to find when we take into consideration 
the capitalisation of the undertakings. No one will 
deny that the past year has been unfavourable to 
shipping enterprises in general in all portions of the 
globe ; but the decline in the commercial prosperity 
of the German merchant marine applies both to the 
years 1902 and 1901, and the downward tendency 
is all the more remarkable because it follows an 
upward period of financial bloom and extension. 
As bearing upon the general question, reference 
may now be made to the reports or dividend 
announcements which the various companies have 
just published for the past year. 

It is not proposed to discuss the accounts in detail, 
as a general summary will be suflicient for our 
purpose, and a beginning may be made with those 
companies which have failed to yield any return 
whatever on the share capital for the past year. 
The first to claim attention is the North German 
Lloyd, which, although able to pay 6 per cent. for 
1901 and a higher dividend in 1900, is unable to 
make any distribution for 1902. In fact, the com- 
pany’s net profit amounts to less than £1000 sterling 
on a sbare capital of £5,000,000, and that, too, not- 
withstanding the enjoyment of a Government 
subsidy of £165,000 per annum. The Hamburg- 
South American Steamship Company, which paid 
4 per cent. in 1901, is compelled to devote the 
reduced profits earned in 1902 to the purpose of 
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depreciation of the vessels. The position of the Aro 
Steamship Company is represented by a decline fn 
the dividend from 8 per cent. in 1900 to 3 per pate 
in 1901, and a loss in 1902; that of the Alster 
Company from 7 per cent. to nil in the past rs 
years respectively ; and that of the Triton Company 
also from 7 per cent. to nothing. In the one at 
the companies which still appear to be com nercial}y 
successful, the Hamburg - American Steamshin 
Company, whose share capital of £5,000,000 equale 
that of the North German Lloyd, comes first wit}, 
a diminution in the dividend of from 10 per cent 
in 1900 to 6 per cent. in 1901, and 43 per cent, rm 
1902; and the Kosmos Company shows a corre. 
sponding decline of from 15 per cent. to 12 per cent 
and 9 per cent. The dividend of the Hansa Steg. 
ship Company falls from 8 per cent. in 1901 to ¢ 
per cent. in 1902; that of the German Australian 
Company from 8 per cent. to 5 per cent.: that of 
the Levant Steamship Company from 6} per cent 
to 3 per cent.; and that of the Neptune Shipping 
Company from 7 per cent. to 5 per cent. The only 
company which proposes an increase is the (ierman 
East African Line, but this is exceedingly 1:\oderate 
namely, 24 per cent., as compared with 2 per cent, 
for 1901 and a higher rate in the preceding year, 

The results which have just been sct forth indicate 
pretty clearly how seriously German shipping com. 
panies have been affected by a too rapid extension 
of their respective fleets, combined with an unsatis. 
factory situation of shipping in general during the 
past year. In particular the North German Lloyd 
has suffered, and the passing of a dividend, as pro- 
pesed on the present occasion, is an event which 
has not happened in recent years, even if it is not 
without precedent altogether. The Hamburg. 
American Company apparently makes a more 
favourable show than the German Lloyd, but if the 
former had written off for depreciation of its vessels 
the same amount as in 1901 and 1900~— which 
practice has been followed by the Lloyd—it would 
either have been unable to pay any dividend, or only 
a nominal one. The same comment applies to the 
other companies which intend to distribute lower 
dividends for 1902, and if ample provision had been 
made for depreciation, it is doubtful whether any of 
the shipping enterprises would actually exbibit the 
results which the dividend announcements would 
seem to imply. This question of depreciation is, 
indeed, a matter of dispute between the German 
Lloyd and the Hamburg-American Company ; but 
whilst the former has maintained its percentage, 
the latter has reduced the amount written off for 
deterioration of vessels from 106 per cent. of the 
book value in 1900 to 8:9 per cent. in 1901, and to 
6-2 per cent. in 1902. We note from the report of 
the Hamburg-American Company that the directors 
are displeased with the large subsidy granted by the 
British Government to the Cunard Steamship Com- 
pany. The reason lies in the native belief that the 
German companies are not subsidised. What they 
receive is for mail services rendered ; the large pay- 
ments made are therefore not subventions. At 
least, that is the German view of the question, and, 
as we well know how they can play with words for 
their own purpose, we will leave them in possession 
of the opinion. Asan improvement in the shipping 
position is looming on the horizon, the (German 
companies in general hope to participate in it, and 
to have a more satisfactory year in 10:3 than in 
1902. This remains to be seen, although it must 
not be forgotten that the Morgan guarantee is now 
in operation in regard to the two leading (;erman 
companies. 


THE AMERICAN NAVAL PROGRAMME, 


Ir is at times a source of wonder to us that no 
enterprising American has yet hit upon “ What the 
naval programme will finally be’ as a popular 
prize competition; for every mail brings a fresh 
programme, to say nothing of Marconi variations in 
the intervals. About a year ago a fixed programme 
was arrived at—two battleships of 17,000 tons odd, 
the Louisiana and Connecticut, and two 14,500-ton 
cruisers, the Washington and Tennessee. After a 
decent interval of twelve months or so there came 
the news that these ships were not to be built just 
yet, but men provided instead. Then—we quote an 
American contemporary—‘‘the eagle spied the 
mailed fist across the Atlantic, flapped his wings, 
and both ships and men were determined on, 
which, taking one fact with another, was wise 0 
the eagle. The ships in the meantime had dwindled 
to 16,000 tons, but were approximately the same 
vessels. Then, with big headlines, the New Yor! 
Herald gave an absolutely different programme, 
namely, five 12,000-ton battleships and one | 1,500- 
ton cruiser, two steel training ships, and one 
wooden training brig—a mild finish to “our new 
fleet.” This novel programme is in no way 
delusive, but is the Senate’s revision of the Congress 
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The innovation was wrought by a committee, 


oo was almost unanimous in thinking that the 
3 were being put into too few baskets, the sole 


nember holding out for monster ships being Senator 
Penrose, of Pennsylvania. Behind him, however, 
ar-Admiral Bowles, the Chief Constructor, 


Re : 
ST early all the leading members of his depart- 
ment. Their argument is that “the increase in 
efficiency is more than commensurate with the 


increase in cost.” j : F 
The opposition to big ships was influenced, if not 


engineered, by naval officers; Admiral Dewey, of 
Manilla fame, Admiral Taylor, Chief of the Bureau 
of Navigation, and Captain Mahan being among 
the most prominent supporters of Senator Hale— 

America’s chief advocate for “moderate dimensions.” 
Their argument runs :-—‘“ The smaller ships can be 
better handled and more quickly built, and experience 
has shown that they are of the highest efficiency as 
fighting machines.” Alongside the argument of the 
big-ship advocates this moderate dimension article 
of faith looks somewhat thin, because there would 
be no progress of any kind were such a contention 
accepted to the full. Indeed, it is almost word for 
word the argument used fifty years ago in favour 
of the wooden ship versus the ironone. On the 
other hand, the naval officer may well be supposed 
to know better what is wanted than the constructor, 
who, despite his title, is practically a civilian. Such 
an idea no doubt affected the Senate Committee in 
coming to its decision. It is, however, a very open 
question whether the naval officer is really a com- 
petent judge in these matters. Nothing is gained 
by ignoring the fact that the “experienced naval 
officer fought tooth and nail against the introduc- 
tion of steam; indeed, to the present day, the 
engineer afloat is tolerated as a necessity rather 
than accepted as the provider of motion and the 
heart of the whole modern fighting machine. Then, 
too, the screw propeller, modern masts, breech- 
loading guns, armour, torpedoes, and countless other 
things have all come in against the wishes and 
advice of the ‘experienced naval officer,” whose 
favouring eye has been cast upon nothing, unless it 
be submarines. Of course, there are naval officers 
of a different stamp, happily for the nation. 

We have some difficulty, therefore, in accepting a 
naval verdict on a question of this sort as final. 
The naval officer is naturally an amateur on the 
great question of weights. Especially is this so in 
the matter of armour, and unless, of course, the 
point is put plainly and crudely to him— which it is 
not very likely to be —he is by no means likely to 
realise that a 9in. belt in a 16,000-ton ship will 
probably have a good deal more Qin. about it 
than a belt of the same maximum thickness in a 
12,000-ton ship. This point, indeed, is one that is 
very generally lost sight of. The 12,000-ton ships 
have been variously reported as of the Kearsarge 
and Vittorio Emanuele type, the latter being 
strategically the best ship in existence, perhaps. 
This is certainly not the Kearsarge’s position, that 
vessel being, indeed, nothing but an overgrown 
monitor of very small radius, and none too good 
seaworthiness. We certainly cannot believe that 
America, having produced the Maine, would retro- 
gress to anything like the Kearsarge. The low 
freeboard ship is altogether played out, save, 
perhaps, for coast defence, for she cannot fight her 
fore turret in a seaway, and gains nothing in ex- 
change, save that her forecastle, being absent, 
cannot be hit. But the Maine’s forecastle might be 
resolved into scrap iron without the ship's fighting 
efficiency being reduced below that of the 
Kearsarge. 

The Vew York Herald article to which we refer 
concluded with the opinion that, “while the 
democrats of the Committee are| not in favour of 
authorising more ships until those contracted for 
have been built, they do not oppose the resolution, 
“us ut calls for no appropriation.” The passage 
which we have italicised goes far to explain the 
sea-saw that tends to make the American navy a 
laughing-stock in Germany. We can do something 
in this country in the way of getting ships on paper 
long before anything is done to them, but America 
beats us hollow. The Louisiana type is at least 
eighteen months old, and no appropriation for 
building would, in the ordinary course, have been 
demanded for another year or thereabouts. A design 
80 retarded must either verge on the obsolete even 
before it is commenced, or else risk deterioration 
from that worst of all evils in the shipbuilding world 
—tinkering. According, however, to the latest re- 
Ports, the Louisiana has been laid down already, and 
the Connecticut soon will be, as well as a third vessel 
; the Vermont—which originally named the type. 

This—to date—is so far as we can disentangle 
the naval problem across the Atlantic. Apart from 
the Importance of the United States Navy, the 
— 18 One of extreme interest as illustrating the 
Struggle of rival factions to determine the units of 





the fleet ; on the one hand the constructor staff, on 
the other the bulk of United States naval officers. The 
programme—-as it runs, at least, for the present— 
would seem to indicate a victory for the constructors; 
but as their rivals are hardly likely to accept defeat 
quietly further developments may very possibly 
be looked for. However Americans when in the 
mood to twist the lion’s tail may regard the 
matter, we in this country cannot in any way 
consider the American fleet as we do the French, 
Russian, or German. A strong American fleet 
may any day have for us the same advantage that 
a strong British fleet had for America in the days 
of the Spanish war, when a pie was cooked that 
several continental fingers would have liked to 
have touched. Hence a personal as well as an 
impersonal interest in the present battle of dimen- 
sions—a battle that may wreck America as a sea 
Power. For if, as seems apparent, the two utterly 
dissimilar parties are about equally matched, there 
is always the possibility of a compromise being 
arrived at, with the result that ships of both sizes 

-big and medium—may be built. The loss of 
homogeneity that would result would be a serious 
misfortune to the American fleet. 
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ST. PETERSBURG ELECTRIC TRAMWAYS., 


ProGRress is being made with the scheme for supplying 
St. Petersburg with electric trams. Further information 
than that we were able to give in a recent issue is now to 
hand, and the following few brief facts may be of interest 
to British tramway engineers. The existing horse tram 
lines passed from the hands of a private company into 
the possession of the town at the end of last year, and it 
was decided to electrify them as soon as possible at an 
expenditure not exceeding 1,750,000 roubles. When that 
has been satisfactorily accomplished, the town will spend 
a further 30,000,000 roubles in extending the service all 
over the city and out to the suburbs, the total length of 
line amounting to about 150 versts, for 237 of which new 
rails will be required. Current will be conveyed by over- 
head wires, Lut in certain districts the town would like 
to have a slot, surface contact, or accumulator system. 
About this there would, we believe, be no difficulty. It 
is hardly necessary to add that, as far as possible, the 
plant required will be of Russian manufacture. 








A RAILWAY IN THE ARCTIC REGIONS. 
(From a Correspondent.) 

On November 15th the northernmost railway in the world 
was thrown open to regular traffic. Atacost of 40 million kr., 
or £2,222,222, the Norwegian State Railway, known as the 
Osoten Railway, has been built eastwards from the town of 
Narvik—an ice-free port near the Vest Fiord—to the Swedish 
frontier, where its eastern terminus is brought into direct 
communication with the Swedish railway system at the station 
of Rigsgriinsen. Although the work has been carried out by 
the State, yet the undertaking was due to private initiative on 
the recent discovery of immense deposits of mineral ores in 
Nordbotten, in Northern Sweden, for it was soon recognised 
that a centre of export was necessary for developing the district. 
The first idea entertained by the company which wished to 
carry out the project was to connect the newly discovered 
mineral region with a harbour on the north-western corner of 
the Gulf of Bothnia. But sucha harbour, probably Lulea, 
would have been only about 50 miles south of the Arctic Circle ; 
and the closing of the navigation in the Gulf of Bothnia for 
nearly six months every year would have had a serious effect 
upon the exportation of the ore. This idea was given up, and 
the projectors then turned their attention to finding an ice- 
free port on the Norwegian coastline. Victoria Harbour was 
chosen at first, and afterwards Narvik. The State authorities 
met the wishes of the private company in every way, but from 
military considerations they insisted that the work should be 
carried out by the State. An agreement was arrivedat between 
the State and the company to the effect that the railway 
is pledged to be able to transport every year for the company 
ore to the amount of 1,200,000 tons, while the company is 
bound to carry out its work of exploiting the mineral deposits. 
Should the company fail in this undertaking, then it will 
have to pay a fine of 1,500,000 kronor, or £83,333, the greater 
portion of which amount has been already placed on deposit. 

Not only will this new railway be of immense importance 
to the ironworkers of Northern Sweden, -Eut it will assist 
materially the export trade of Northern Russia, for the 
distance by rail between Narvik and St. Petersburg will be 
only 200 kiloms. longer than the route to Stockholm, and 
when the Gulf of Bothnia is closed by ice in winter, it is 
more than likely that a portion of the export trade of Finland 
and Northern Russia will be shipped abroad by way of the 
port of Narvik, which is always open to shipping. 

The Osoten Railway is only 423 kiloms. in length; but its 
importance is not to be measured by that fact. Its position 
alone is worthy of remark. While the Russian railways in 
Europe attain to the 66th deg. of north latitude, and in Asia 
only to the 56th deg. ; this newly opened Norwegian line lies 
in about the 684 deg. of north latitude, or well within the 
Arctic Circle, and thus it can claim to be the northernmost 
railway of the world. The country through which the Osoten 
Railway passes is extremely mountainous, and between 
Narvik and Rigsgriinsen the line rises 615 yards in its extire 
length of 254 miles, while twenty tunnels of a total length of 
4 kiloms. had to be built. 

Apart from its local importance, this railway in the Land 
of the Midnight Sun will be an interesting link in the railway 
system of the world, for it will now be possible to take train 
on the Osoten Railway at Narvik, where the Norwegian coast- 
line is kept ice-free by the Gulf Stream, and thence to travel 
across the Swedish frontier until the Finnish railway system 
is met; from the Finnish railways the traveller will pass to 
the Russian railway system, and thus by way of St. Peters- 
burg and Moscow, Tchelyabinsk and Irkutsk, he will be 





transported finally to the shores of the Pacific in the Far 
East, From Narvik to St, Petersburg the distance will be 





1582 kiloms, and to the coast-line of the Pacific 12,000 kiloms. 
If Christiania, the capital of Norway, is made the starting- 
point for the Far East, then the entire journey by rail to 
the shores of the Pacific will amount exactly to 13,996 
kiloms. 

Eventual connection by railway between the Scandinavian 
Peninsula and the Russian Empire will be faced by the great 
drawback, which has had tobe faced by all other countries 
whose railroads meet those of Russia on the frontier; the 
Finnish and Russian State Railways are laid with a broader 
gauge than are those of Norway and Sweden. Thus a 
through system of communication across the Russian 
frontiers is impossible, and passengers will have to change 
carriages on the Swedo-Finnish frontier, and goods will 
have to undergo the tedious process of unloading and 
re-loading. 

The ceremony of declaring the Osoten Railway completed 
and open for traffic took place on the frontier-line, where a 
Swedish and a Norwegian train, each carrying their national 
representatives, met face to face. The last rail was laid by 
the chiefs of each system of State Railways, amid an expres- 
sion of good wishes for the welfare of ‘‘The Race of 
Brothers.’’ King Oscar sent a congratulatory message, 
and announced his intention to travel by the new line next 
summer. 








CANADIAN PIG IRON PRODUCTION. 


THE spread of iron manufacture in Canada is a matter 
about which we have had occasion to speak a number of 
times in these columns during the past two or three years, 
more particularly in relation to the works at Sydney, Cape 
Breton, of the Dominion Iron and Steel Company. The 
success of this concern, aided largely, of course, by the 
bounty which the Government grants on all iron and steel 
produced in the country from native and other ores, has 
naturally given rise to competition, and we were told the 
other day about the intention to establish rival works on 
much the same scale in the same immediate neighbourhood, 
which enjoys some very important advantages of location, 
chief of which are proximity to an abundance of iron ore and 
good coal, and situation at tidewater at a growing port. 
There ought to be plenty of room in Canada for a number of 
iron and steel works provided with modern machinery. The 
materials are at hand, and it does not seem reasonable that 
Canadians should, in the circumstances, be such good 
customers to the United States for commodities which they 
ought to make almost exclusively for themselves ; while the 
“encouragement ’’ afforded by a solicitous Government 
should be sufficient to keep them above water during the early 
years of struggle. In the meantime, however, the output of 
iron is increasing—at a rapid rate proportionately—though 
the actual volume is small enough even yet, all things con- 
sidered. During last year the pig iron produced in Canada 
reached 319,557 ‘‘long’’ tons, as compared with 244,976 
tons during 1901, and 86,090 tons during 1900. In 
1894, when returns were for the first time’ collected, 
only 44,791 tons were made, so that relatively the 
progress has been rapid enough. At the end of the 
past year there were fourteen blast furnaces in the 
country, of which one-half were idle. We may take it that 
outside Sydney, C.B., the smelting furnaces are small and 
not too modern. The seven idle plants are probably obsolete 
things in the neighbourhood of Hamilton, Ontario; what 
the country stands in need of is works of much the same 
character as those of the Dominion Company, which places 
that concern in a position to compete with the best that 
Pittsburg has to show; give it the bounty besides, that 
bounty being at the rate of 3 dols. per ton on iron made from 
domestic ore and 2-5 dols. on iron made from foreign. There 
is an additional bounty of 3 dols. per ton on steel and puddled 
bars manufactured from Canadian pig, and if one half the 
year’s production were handled in this way the bounty would 
be rather over 1,000,000 dols. on the assumption that half the 
pig iron came from Canadian ores. This current year 
ought to see a material increase upon the total paid out by 
reason of the extensive development of the iron industry in 
the maritime provinces. The unsold stocks of pig iron at the 
end of 1902 were about 20,000 tons, as against 59,472 tons at 
the end of 1900. 

Of the year’s output of 319,557 tons, 302,712 tons were 
made with coke. Rather more than one-third of the whole— 
to be precise, 107,315 tons—was basic pig iron. 











SOUTH AFRICAN NOTES. 
(From our Local Correspondents.) 


Rand labouv.—The much-vexed question of native labour supply 
for the Rand mines seems in a measure to be solving itself, as was 
foreshadowed recently by your Special Commissioner out here. 
The returns for the month of February show more successful 
recruiting than in any month except April of last year. The 
figures give an aggregate of 5842 new hands, an increase of at least 
2000 over recent monthly records. The healthy sign is that the 
improvement, though slow, is noticeable in all the recruiting 
districts. The fact of the matter is the effects of the war are 
beginning to wear themselves out, and the natives are notin every 
case as independent as they were. Then, again, as the winter 
approaches food supplies are less easily procurable, and conse- 
quently there is an incentive to work. Something more than this, 
however, is required if the increasing wants of the Rand are to be 
kept pace witb. The first policy of all the Governments concerned 
should be to abolish the system of domestic slavery practised by 
the natives themselves. That would result in an ample labour 
supply. 

Railway prosperity.—In view of the details that have recently 
appeared in THE ENGINEER as to the elaborate extensions to be 
carried out in South Africa, it is interesting to findthat apparently 
there will be no lack of money for their accomplishment. The 
returns of the Cape Government Railways for 1902, just published, 
show as total earnings for the year £5,291,627, an increase cn the 
previous year of £1,438,756. This is all the more important from 
the fact that while the tendency for labour to become more costly 
has been very marked, the set-off to the above figure in the way 
of working expenses has been reduced from £74 63. per cent. to 
£71 0s. 10d. per cent. This is the first time for several years that 
there has been a reduction in working expenses. Simultaneously 
with the publication of the above figures comes an announcement 
from Lord Milner that in the future the Central South African 
Railways, covering the two conquered Colonies, will be run as a 
single concern, that the railway interests of the two Colonies will 
be pooled, and that at least five millions of pounds out of the 
£35.000,000 to be raised as the Transvaal loan will immediately 
be devoted to the extensions forecasted recently by your Special 
Commissioner. The net earnings, says Lord Milner, of the first 
six months of the present administration may be placed at 
£1,300,000, and, as a forecast of the first year’s net earnings, he 
says, ‘‘ We shall not fall far short of £2,500,000. - Now is the time 
for British manufacturers who cater for railway requirements to 
send their representatives to South Africa, 
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ELECTRICAL EXTENSIONS AT WILLESDEN, 
No. II.* 


THE valves and valve gearing of the engines are of the 
well-known Sulzer type with which our readers are 
familiar. The diagrammatic drawings given in Figs. 1 
and 2 describe well tke principle on which they work, 
and the form of the whole arrangement of high and low- 
pressure valves is shown in detail on page 397. The 
admission and exhaust valves are, as will be seen, of the 
four-seated drop type. They are situated in the 
upper and lower cylinder heads. Messrs. Sulzers 
claim many advantages from this type of valve, 
particularly as regards lasting steam tightness, the 
small amount of power required to work them, and 
the small amount of lubrication necessary; indeed, 
it is said that practically no lubrication whatever is 
required. The engraving on page 368 in our last issue 
gives a good idea of the valve gear on the upper part 
of the cylinders. The valves are operated from a 
horizontal shaft carried in an oil bath and worked by a 
vertical shaft, itself driven from the main crank shaft, the 
gearing being in both cases a pair—bronze and steel—of 
machine-cut spiral pinions. The peculiar forms of the 
rocking levers which work the valves is well brought out 
in this engraving. All the valves, with the exception of 
the two admission valves of the high pressure cylinder, 
are actuated by excentrics in connection with these 
rocking levers, which are arranged for long strokes 
on the ends opposite the valve rods, in order that 
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Fig. 1i—DIAGRAM OF H.P. VALVE GEAR 


large curves may be obtained. A favourable leverage 
is obtained at the moment of opening, fast motion after- 


wards, and a soft closing motion. The two high-pressure 
admission valves are operated by a releasing gear, which 
the governor can vary from 0 to 55 per cent. cut-off, be ng 
provided with air dashpots. The governor is mountedion 
the vertical shaft referred to as working the valves. It 
can be altered by hand while the engine is running, so as 
to give a speed variation either way of some 5 per cent. In 
addition to this there is an emergency governor, by which 
when a predetermined speed is reached the stop valve is 
automatically closed and the vacuum broken. When 
we saw the engine running it was working in 
parallel with other engines. [t was doing about half 
load, and was working smoothly and without noise. It 
was being run slightly above its normal speed, at about 
76} revolutions per minute, instead of 75, in order to be 
in step with the other engines in the station with which 
it was working in parallel, and which it has been found 
convenient to run ata speed slightly in excess of that 
for which they were originally designed. It was difficult, 
however, to realise that it really was going at its full 
speed, or, indeed, slightly over it. It seemed almost as 
though it were but turning slowly round preparatory to 
starting on load. The slow speed was all the more 
noticeable at the exciter, to which we shall draw atten- 
tion later on. There was practically no noise whatever 
coming from any part of the engine when we saw it 
running. We did not see the engine running light, but 





* No. I. appeared April 10th. 


we are assured that even with the smallest steam 
admissions the valve and valve gear are practically 
noiseless, 

The bed-plate of the engine is in three parts, which are 
fitted and bolted together by means of turned surfaces 
concentric with the shaft, for the purpose of keeping 
accurate alignment and centering. The cylinders are 
carried at the back on three cast iron standards, and at 
the front by heavy steel pillars, these being let into 
specially formed holes in the bed-plate to the extent of 5ft. 
Moreover, the pillars are stiffened by tie rods connected 
to the standards, and the whole evidently forms a rigid 
construction. We went right up on to the top platform 
of the engine when it was running on load, and found 
that the absence of vibration was marked. 

The crank shaft proper consists of three sections, each 
having a crank, and each working in its own pair of 
bearings ; each of the three sections is in one piece, the 
coupling flanges being forged with them. The generator 
shaft has also forged with it a flange, which is bolted to 
the crank shaft. Its other end is carried in an outboard 
bearing, and is prolonged to carry the exciter. It is 
interesting to note the diameters of various parts of these 
shafts. Thus at the six engine bearings the diameters 
are 17°8in., 21°6in., 21-6in., 23°6in., 23°6in., and 2din. 
respectively, and the three crank pins are 19°75in., 
21-6in., and 23-6in. in diameter respectively. At the 
inside generator bearing the diameter is 25in., and at the 
outboard bearing 21-6in., while at the generator hub it 
is 31:5in. The whole shaft, which was built in sections 
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Fig. 2—DIAGRAM OF L.P. VALVE GEAR 


for convenience of access, and, moreover, to ensure 
soundness, is of Krupp’s best open-hearth Siemens- Martin 
steel. Its tensile strength is said to be not less than 
28°5 tons per square inch, with an elongation of at least 
20 per cent. It is calculated by the makers that under 
the most exceptional cases the combined bending and 
torsional stresses on the shaft will be less than 8500 lb. 
per square inch in any one part. A 4in. central hole 
runs from end to end of the shaft. The outboard bearing 
is adjustable in height and is self-aligning. 

The cylinders are all provided with liners, and are all 
steam-jacketed. The placing of the valves in the 
cylinder ends has rendered the castings of a compara- 
tively simple nature, and minimises unequal expansion 
owing to heating. We have already alluded to the 
pleasing appearance of the steel lagging of the cylinders, 
where the work has been done exceedingly well. There 
are two main stop valves, so that the engine can be 
worked either from the floor level or from a platform 
attached to the engine at a height of some 21ft. 6in. from 
the floor. The pistons are provided with self-expandin 
cast iron rings, said to exert an even circumferentia 
pressure of from 3 1b. to 4b. on the square inch. The 
pistons have tail rods, these being Tin. in diameter, the 
piston-rods themselves being Yin. in diameter. They are 
forged in one piece with the piston-rods. In a later 
issue we shall give sectional drawings of the cylinders 
and of the whole engine. 

When working under the normal conditions of steam 
pressure and vacuum, we are informed that these engines 





can easily and continuously carry the stipulated over- 
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load of 25 per cent. In order, however, th 
deal with considerable overloads when co ve 
condensing, or should the steam pressure fall come 
ably, arrangements have been made to admit hj = 
pressure steam into the low-pressure cylinders by man a 
of by-passes and reducing valves in the usual way The 
makers recommend that high-pressure steam should be 
admitted to the low-pressure cylinders at light loads : 
by doing so the variation of speed in the revolution ‘c 
diminished and an evener turning effort obtained I. 
our last issue we drew attention to the excellence of the 
governing of the engine. In Fig. 3 we give a fac-simile 
reproduction from a portion of the tachograph ree i 
which we then kod to. The evenness of the tastes 
effort is well shown in this. & 

Each combined set has a steam barring engine with 
two inclined cylinders provided with worm gear and 
automatic disengaging apparatus. These work on {o 
teeth inside of the armature fly-wheel, and the operation 
of barring is carried out almost noiselessly. 

The whole arrangement of the engine is excellent, For 
example, the handles, levers, and hand wheels, together 
with the various gauges, &c., are brought within easy 
hand reach of a man standing on the engine-house due 
We noticed that all the descriptions of the various pieces 
of apparatus were marked clearly in English, and that gli 
the gauges were graduated in British units. The oiling 
arrangements are complete. Each crank has a race to 
itself, and these races are so designed as to catch all the 
drip oil from the cranks. Channels lead in each case to 
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an oil filter, and into this also are led the discharges 
from all other parts being oiled. A circulating pump 
raises the filtered oil into an oil tank at the top of the 
engine, from which it is re-distributed throughout the 
engine by means of pipes fitted with regulators. The 
oi] pumps are in duplicate. Evident care has been taken 
by enclosing the working parts of the engine, barring 
arrangements, &c., to prevent condensed steam or oil 
being thrown on to the high-pressure windings of the 
generator, which we shall describe in a future issue, 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini: 
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THE SAVING OF WEIGHT IN WARSHIPS. 


Str,—The interesting discussion on Mr. Whiting’s paper—vide 
THe ENGINEER, April 3rd—on the saving of weights, induces me 
to send a few supplementary remarks. I cannot in the least under- 
stand the position of those naval officers who contend that weights 
cannot be saved, and that naval influence has simply gone in the 
direction of making ships more habitable. Take the following 
significant instance. When Admiral Stephenson commanded the 
Channel Squadron the British battleships carried more cable for 
anchor work than any other navy. The Admiral was exceedingly 
fond of carrying out towing exercises, and it was distasteful to the 
officers to have to get the cable for the sheet anchors aft for this 
purpose. Applications were sent in to the Admiralty for special 
cable to be —" involving 20 tons additional weight for each 
battleship. Now, as every one knows, the conditions of life on 
board ship in peace time are altogether too easy to give any con- 
ception of the strain of war, and it is the duty of the Admiralty 
and the admirals, in the best interests of the Navy, to increase the 
strain on the crews rather than the reverse. The accoutrements 
of the Roman soldiers in peace time were for this reason made twice 
as heavy as for war. Instead, however, of peremptorily refusing 
to accede to this absurd request from the Channel Squadron, the 
20 tons of cable was granted to each ship, and when I was the 
ps sys correspondent of the Times in the 1901 naval manceuvres, the 
ships still carried these ‘‘towing cables.” It seems to me, again, 
that only the obstinate prejudice of old men could have withstood 
the introduction of mild steel and stockless anchors during all the 
years which intervened between 1893 and 1901. Mild steel applied 
to chain cables adds over 50 per cent. to strength, and gives great 
opportunities for a reduction of weight. 
would ask my naval friends if it is not the case that in spite of 
naval dockyards and a friendly British coast line of 43,000 miles 
our warships carry far more stores than those of any foreign 
Power! Surely if the principle of standardisation is carried out, 
these stores ought to © largely reduced. In the case of battle- 
ships we have ships that now cruise alone, and therefore the stores 
necessary ought to be estimated with regard to the resources of a 
whole fleet, including the auxiliaries, The same principle applies 
in the case of the scouts and destroyers. ? 

Turning to tactics, there is no sort of justification for hampering 
the free movement of battleships with a thirty-five ton ram. Does 
any sane man suppose that a ram will ever be used by a battle- 
ship, or is likely to be otherwise than more dangerous to friend 
than to foe? For all its life the unfortunate battleship has to be 
hampered in design and to carry this useless deadweight in the 
most undesirable position conceivable according to all the canons 
of sound naval architecture, in order to satisfy an old-world 
system of tactics derived from the battle of Lissa. We are 
endeavouring all the time to obtain speeds at great cost in order to 
satisfy genuine or supposititious tactical requirements, but we too 
often pay merely a lip homage to the truism enunciated by Sir 
William White in the discussion at the Society of Naval Architects 
in 1899, that ‘‘all reductions in weight or equipment have an 
influence upon the design of ships, and this influence increases as 
the speed is raised.” ey 

Apart from the weights I have mentioned in the Majestic, I 
made a rough table of weights open to question. After conning 
tower, say, 10 tons; armoured hatches on top of ammunition 
hoists—mere shell traps—2 tons; mining gear, a requirement 0! 
the weaker naval Powers, 6 tons; hand Downton pumps—mere 
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survivals—and their pipes, 10 tons; wood lining to magazines, 
36 tons; catheads and unnecessary cable, including the towing 
cable, 30 tons ; and the net defence, 25 tons, are all weights which 
are of very questionable utility. Supposing all this weight could 
be saved, it is the equivalent of four Sin. guns and six 3-pounders, 
with their mountings and ammunition, and the weight brings the 
ship down at least Zin. I have not mentioned the huge ventilators 
or outside funnel casing, because a great deal of experimental 
work ought to be done before root-and-branch reforms are applied 
in this direction to all our ships. 

As regards the dockyards themselves, on November 5th, 1901, 
the Admiral Superintendent at Devonport read the following 
letter :—‘‘ My Lords Commissioners of the Admiralty have had 
before them the results of the recent inclining experiment of 
H.M.S. Implacable, and view with satisfaction the fact that the 
vesse] has been built well within the estimated weights, and | am 
to convey to you an expression of such satisfaction and to direct 
that the Chief Constructor and other officers concerned in the 
building of the vessel are to be specially commended for the care 
that has been taken in keeping down the weights. Directions 
have been given for the officers of Portsmouth Yard to confer with 
the Devonport officers, with the view of ascertaining the principal 
causes of the relative lightness of the hull and fittings of the 
Implacable as compared with the Formidable ; also of economising 
weights as far as possible in future vessels.” 

It is gratifying to see from the above that the Admiralty are 
alive to the fact that weight can still be saved by the naval con- 
structors as well as by the naval officers. If only as much 
encouragement were given to junior officers generally as has been 
done in this specific instance of Devonport Dockyard, I am con- 
fident that the Admiralty would receive many valuable sugges- 
tions. I have only attempted to outline a few instances to 
supplement those in Mr. Whiting’s paper; but there is a further 
tield in the spare parts for engines and boilers where weights could 
be cut down if standardisation becomes the rule, and the principle 
is recognised that battleships never cruise except in company with 
vessels of this class. The tactical probabilities of battle should 
also be taken closely into consideration, and if this is done we may 
find that the number of torpedoes carried is excessive. The 
Americans have gone so far as to abolish torpedoes altogether in 
their latest battleships. CARLYON BELLAIRS. 

44, Park-mansions, Albert-gate, S.W., 

April 14th. 


THE TRAINING OF ENGINEERS, 

Str,—In your report of my remarks in the discussion on Pro 
fessor Dalby’s paper—p. 361 of your issue of April 10th—there are 
two passages which I would ask you to allow me to correct, as 
your reporter seems to have quite misunderstood what I said. 
You report me to have said, ‘‘ The old system was to take a boy at 
fourteen or sixteen and apprentice him for seven years. Now it 
was a curious fact that men so trained had done next to nothing 
great.” Ido not think I was guilty of making any statement so 
far from the truth as your report would imply. I was referring to 
the very common belief that it was only men who had been 
apprenticed to their trades at fourteen or fifteen years of age, 
and who had “gone through the mill” in the recognised way, 
who had made engineering what it is, and that scientitic 
knowledge had had little part in the development of the prac- 
tical arts; and I said—I quote from the official report—‘‘ I 
think if you will look to the history of our profession you will find 
that itis much less so than most peop!e suppose. To take one 
example only :—If you look to the history of iron and steel manu- 
factures from 150 years ago up to the present day you will find a 
very remarkable fact, viz., that not a single great improvement has 
been made by a man who has been trained in the usual way to that 
trade or profession.” You take Huntsman, the inventor of cast 
steel ; Cort, the inventor of the rolling of bars and plates, and of 
the puddling process ; David Mushet, who discovered the value of 
the blackband ironstone of Scotland, and also the effect of man- 
ganese on cast steel ; Nasmyth, inventor of the steam hammer; 
Bessemer, Siemens, Thomas, and Gilchrist, and many others—not 
one of these men was trained in the regular way to the arts or 
trades they did so much to revolutionise—‘‘ but you will find that 
every one of those men had studied the sciences on which true 
practice must be founded. You will find this also the case with 
many of the great engineers of past times.” But I certainly did 
not say or imply that nothing great has been done by men who 
have gone through the regular course of apprenticeship from an 
early age. I have always held that nothing can take the place of 
practical work in the workshop. All that can properly be claimed 
for a course of study in science is that it forms an essential part of 
the training of men who would take the highest places in engineer- 
ing practice, 

‘The second passage in your report which I desire to correct is 
the sentence, ‘‘ A training can be had in America for £16 a year, 
which will cost £50 in Scotland.” What I said was just the 
reverse. I quote again from the official report, ‘‘ Now, in the 
University with which I am connected the fees are much less than 
any that have been mentioned here to-day. A student takes his 
University course at Glasgow, paying something like £12 or £14, 
or up to £16 a year, and £50 wiil, in most cases, carry him through 
the whole course.” That is the contrast with the £25 to £40a 
session charged in the American Colleges as given in Professor 
Dalby’s paper. I may add that Scottish students, who cannot 
afford even these very small sums, can now have the whole of their 
fees paid by the Carnegie Trust if they can pass the preliminary 
examination. ARCHIBALD Barr, 

James Watt Engineering Laboratories, 

The University, Glasgow, April 14th. 


t 


[ We fail to grasp the precise nature of Dr. Barr’s firs! correction. 
We regret the error in figures to which he calls attention.—Eb, 
THE E.] 


Sir,—Will you permit me to try to direct attention to the 
practical aspect of the question. We heara great deal about the 
sandwich system, but nothing is said as to how it is to be utilised 
to the best advantage. Surely this is a most important matter. 
Unless the colleges and the works play into each others hands 
nothing but muddle and disappointment can result. 

Take, for example, a large works in the Midlands which I know 
well, No premiums are taken. There are a certain number of 
vacancies each year, and these are filled up by favour. The lad, 
say seventeen, is sent for six months into the pattern-shop, and 
after that for six months into the foundry. Now, on the sandwich 
system, after the six months in the pattern-shop he has six months 
in the college. What is he to be taught during the college time ’ 
It seems to me that it ought to have a direct bearing on foundry 
work metallurgy, the theory of the blast furnace and the cupola, 
the behaviour of metals in the ladle, the crucible, and the mould ; 
alloys, cranes, plumbago, sand, and a dozen other matters of the 
theory of foundry practice. 

After the six months in the foundry, work is given in the 
shops, usually at the lathe to begin with. But a six months’ 
college course intervenes. This ought to be devoted to the 
mechanics of machine tools, the theory of cutting instruments and 
their material, the amount of power required for driving machine 
tools. In fact, there are quite enough subjects for instruction in 
this department aloue to occupy fully a six months’ college course. 
Then comes in the pupil's life the erecting shop, the test house, 
and, lastly, the drawing-office. 

Now, Sir, I venture to maintain that it will be litt!e more than 
waste of time to give instruction in college without any regard to 
what is immediately going on in the works. Why should a course 
of lectures on metallurgy, for example, come long after the pupil 
has left the foundry / 

I am glad to see that Professor Smith has figured in this 


correspondence. He has been from the first moment quite level- 
headed on this subject of education, and I do sincerely hope that 
he will lend the weight of his authority as a man of experience, not 
only as a teacher, but as a practical mechanical engineer, in trying 
to sift some sensible result out of the chaff of words under which the 
question bids fair to die of suffocation. Sir Oliver Lodge writes 
from Utopia, What sensible men want is that the utmost value 
shall be given by the college and the works. There is nothing 
disgraceful in this. It will be a disgrace if the college, under the 
guise of lufty sentiment, wastes the invaluable years of the pupil’s 
life. This is an employer’s question, it is a father’s question, The 
professors must be told what they are to teach, and if they are the 
sensible men | believe them to be, they will accept the position 
with cheerful alacrity. Tommy Don, 
April 11th, 


Str,—-I have been making steam engines for many years. I 
have made them with success. I have followed progress from the 
Fairbairn beam engine onwards—always mill or, recently, electric 
light engines. I have kept, if not in the front, pretty well on. I 
have built simple engines, compound engines, and triple-expansion 
engines. My best results with compound condensing engines have 
been a consumption of about 141b. of feed-water per I.H P. per 
hour, boiler pressure 150 lb. Honestly speaking, I do not know 
any more mathematics than will enable me to use ‘* Molesworth.” 
Of thermodynamics I know nothing but the general principles. I 
cannot apply them to my engines. 

Some time ago, seeing what competition was doing, I employed 
a man with a college degree and a college training as an engineer, 
to revise my desigos. On the whole he was well pleased with my 
compound engine, but he insisted that I must jacket the low- 
pressure cylinder, a thing I had not done before. It seemed to 
me that it was no use to evaporate water for the second time ina 
low-pressure cylinder and send it straight to the condenser. How- 
ever, I was just then building a 300 I.H.P. engine, condensing 
compound, and I did as he wished. The result was simply that 
when steam was admitted to the jacket the consumption slightly 
—- ; when it was shut off the consumption was practically 


I did not require the services of the college man further. The 
cost of the low-pressure cylinder with a jacket was nearly double 
that of the cylinder without. RETIRED, 

Croydon, April 12th. 


THE USE AND ABUSE OF DIAGRAMS. 


Sir,—With regard to ‘‘ H. C.’s” letter of the 3rd instant, in his 
first paragraph he says, ‘‘ The diagram will not clearly show the 
volume occupied, nor, indeed, anything else, save, as I have said, 
the pressure.” 

I contend that the diagram does clearly show the volume 
occupied at the given pressure, for if it did not the law pv" =e 
would not be true. 

Neither Mr. Hall nor myself ever said that the indicator diagram 
would exactly agree with the theoretical diagram ; anyone with 
any knowledge at all of thermodynamics would know that this is 
an impossibility ; what we do state, and what ‘'H. C.” has been 
at last bound to admit, is that the diagrams submitted do 
‘‘ approximate,” and therefore do more than ‘‘remotely resemble” 
the theoretical diagram. This has been the point of contention 
between us, and to criticise diagrams because, although in the 
case of the one submitted by me the diagram factor was over 
90 per cent., but yet did nct reach some utterly impossible figure, 
is a sheer waste of time and of your space. 

The difference between a steam engine and air compressor 
diagram is ‘‘ one of fact.” 

In all combined steam engine diagrams the adiabatic expansion 
curve is the one by which the efficiency of the steam is judged, and 
it is a continuous curve for the given initial volume of steam ; but 
in the case of an air compressor of the two-stage type with inter- 
mediate intercooler, the adiabatic compression curve for the high- 
pressure cylinder is described for an utterly different volume of 
air if the volume is allowed to expand from inlet pressure to high- 
pressure cylinder down to atmospheric pressure to that from 
which the low pressure adiabatic curve is calculated. 

To assume, then, as ‘ H. C.” does for practical work, a 10 per 
cent. rise in pressure as well as in temperature for both a single as 
well as a two-stage air compressor cannot be correct; for, at the 
same pressure taken on the high and low-pressure adiabatic 
curves, the differential coefficients of pressure with regard to 
temperature for curves taken with the volumes corresponding to 
the pressure as initial volumes are not equal, the coefficient being 
in the case of the high-pressure curve greater than that of the 
low-pressure curves, hence the rise in pressure due to rise in tem- 
perature in both cylinders cannot be equal, 

To prove that the graphical calculations come nearer to practice 
than ‘H. C.’s” ‘‘simple calculation,” which assumes a rise of 10 per 
cent , the following figures may be of interest. 

The machine was run at 90 revolutions per minute, with a shop 
temperature of 68 deg. Fah., and receiver gauge pressure 70 Ib. 
per square inch, 

The temperature of air at exit from the low-pressure cylinder 
was 202 deg. Fah., a rise of 134 deg. Fah.; from the high-pressure 
cylinder the air at exit was found to be at 208 deg. Fah., a rise of 
140 deg. Fah. Theoretically, the temperature of the low-pressure 
air at exit should have been 212-6 deg. Fah., and the same in the 
case of the high-pressure cylinder, a rise of 144-6 deg. Fah. in 
each case. 

‘* H. C.” would have assumed a rise of 10 per cent.—that is to 
say, 53 deg. Fah. 

With regard to the mean pressures, the theoretical adiabatic 
mean pressure of the high-pressure cylinder should be 37-31b. per 
square inch, and of the low-pressure cylinder 16-7 lb. per square 
inch. From the cards, the mean pressures were found to be for 
high and low-pressure cylinders 36-2 1b. per square inch and 15 lb. 
per square inch respectively. 

‘*H. C.” would have as isothermal mean pressure for high and 
low-pressure cylinders respectively 30:6 lb. per square inch and 
12-8 lb. per square inch ; a 10 per cent. rise on these two means a 
mean pressure of 33-7 lb. per square inch for the high-pressure 
cylinder, and 13-1 lb. per square inch for the low-pressure 
cylinder. 

Again, we see that the use of the diagram leads to results which 
agree more zlosely with practice when making calculations than 
the use of ‘‘ H. C.’s” ‘‘simple formula,” which, I should like to 
point out to him, require a knowledge of the calculus for their 
finding in the first place, and which, as, for example, the one he 
himself gives, 

Pu= P, x Lt leer _ pp 

: m= 
where P, = initial pressure in pounds per square inch absolute, 
and P, = back pressure in pounds per square inch absolute, 
r = ratio of expansion, j 
are derived from the very diagrams from which we calculate our | 
cylinder volumes, and which he terms “elaborate calculations.” | 
It. is but another proof that formule should only be used with 
discrimination, and with a knowledge of the sources from which 
they bave been derived, INDICATOR. 
April 4th. 


GAS LIGHTING. 


Str,—Permit me as a reader of your valuable, journal to take 
exception to the false notion.abroad to the effect that gas lighting 
is becoming a thing of the past. This has been produced from an 
altogether erroneous statement. That gas used for stoves has 


——————_—= 
may be mentioned. According to the public Press the th 
Mayor, Mr, Alderman Ernest Woodhead, M.A., quoted tg 
figures to the Council on November 10th last setting forth a 
position of the gas consumption during the six years ended M ~ 
31st, 1902, which are most significant. His worship stale 
follows that the gas used for stoves had been :— rag 
Cubic feet, 
183,642,200 
62,176,800 


Year ending March, 1902 .. 
Year endiog March, 1896 
ne laeeoaten ah 121,465,400 

This increased consumption is about 200 per cent. in the Period 
named, 

But the position now contested is that gas for lighting 
is becoming a thing of the past. 7 

For the refutation of this | must again refer to the befo 
mentioned published statement by the Mayor. [lis wont 
stated that the amount of gas used for lighting purposes That 
been :— 


Increase... 


PUrposes 


: : Cubic feet, 
Year ending March, 1896 .. .. .. .. . 3, 767.500 
Year ending March, 1902 .. .. .. -. «. 883,256,600 
Decrease eee Cae 60,510,900 
This 13 per cent. decrease on the six years, far from representiy 
less lighting, actually records the reverse, inasmuch as during the 
period covered by the comparison the Welsbach burners have been 
largely adopted. 

Throughout this town the flat tlame burners in the street lamps 
have been superseded by the Welsbach burners, which consume 
but 34 cubic feet, whereas the flat flame ones consumed 5 eubjc 
feet per hour—and were charged for at this rate—so that q 
reduction of 30 per cent. is at once accounted for upon this iter - 
and not only so, the flat flame burners gave a lighting efficiency 
of about two candles per cubic foot, which, multiplied by the 
5 cubic feet, represents a total of ten candles. The Welsbach 
burners give about 17 candles per cubic foot, and this, multiplied 
by the 34 cubic feet, equals about 60 candles, as compared with the 
ten before mentioned, or 500 per cent. increased light for 30 per 
cent, less gas consumed. 

Taking the efficiency of two candles per cubic foot for flat flame 
burners, and comparing it with 17 candles obtained from the most 
common incandescent burners, it will be seen that the light 
obtained is 750 per cent. more, thus accounting for a reduced con. 
sumption, but not for a reduced lighting ; or the matter may be 
stated in the following manner :— 

If 2000 candle power is the efficiency of 1000 cubic feet of gas, 
what amount of gas will be required if the efficiency is 17,00 
candles per 1000 cubic feet ! 

As 17,000 : 2000 : : 1000 : 118 cubic feet. ( Answer.) 

This 118 cubic feet, compared with 1000 cubic feet shows a 
reduced consumption of 88 per cent.; while, as before mentioned, 
in this town the decrease for lighting in the six years—the period 
during which the Welsbach mantles have been in vogue—is only 
13 per cent.; moreover, the last census unfortunately revealed a 
slightly reduced population. 

It may be stated that the Huddersfield figures for lighting and 
stove purposes are available on account of the differential prices 
charged, and there are separate meters for each. 

For some purposes, as before pointed out in your columns, gas is 
infinitely more desirable than electricity; but for others, of course, 
rice versa. 

There is not any desire in these remarks 
lighting, but facts speak for themselves. 

It should further be noted that I have only based my calcula. 
tions upon a candle efficiency of 17 candles per cubic foot for the 
most common Welsbach burners, but it is well known that the 
Kern burners yield 30 candles, and under some improved 
systems more than 80 candles per foot has been claimed. 

It is only fair that attention should be called to a widespread 
notion arrived at, though entirely under a misapprehension. 
I have ignored, for the present at all events, making any com- 
risons as to costs, as it is generally recognised that electricity in 
any form for lighting is a most expensive luxury. 

EpWarRD A, Harman, M. Inst. C.E. 
Gasworks, Huddersfield, April 4th. 
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THE FINISH OF ENGINES. 


Sir,—In your current issue you give your readers the firs! 

instalment of a des-ription of the electrical extension at Willesden, 

and you make accentuated reference to the superior finish of the 
large vertical engines, throwing doubt as to the commercial gain 
involved. As you state, this topic has been discussed in your 
columns before, but apparently you, and possibly some English 
engine-builders also, are still a little sceptical about high finish, 
such as is carried out on engines of many foreign makers. Please 
remember incidentally that here is a foreign firm who has succeeded 
to make a footing right inside the lion’s den and carried out the 
erection of a plant, for the order of which there was competition 
hot enough. Of course, the mechanical excellence of the Swiss 
engine was known before, but you may feel reassured that the 
caer did not exactly go where the lowest offer came from, The 
fact that the Swiss firm are able to secure higher prices against 
their English competitors has been strongly emphasised by the 
president of a great engineer's association before now. Let me 
assure you that it is not the finish of the engine which commands 
the higher price which the firm continues to secure, but its 
mechanical excellence, the quality of the materials used, and the 
general workmanship. With these three main factors of the first 
order the Swiss firm combines an elegance of design, which |, in 
now twenty years’ experience in this country, have vainly sought. 
What is the iesthetic use of ever so much finish if the design under- 
neath is ugly! Perhaps you remember a certain engine of 
English make at the late Paris Exhibition, where this vulgarity 
of a superposed and altogether exaggerated finish was severely 
criticised by almost every engineer who saw it. It is also in the 
finish itself where the go2d taste evinced in the elegance of the 
design should show itself, and this is distinctly another merit of 
the Swiss engine. I am glad, therefore, that besides finish yon 
mention specially the excellence of the proportions, Xc., as effect- 
ing an eminently pleasing ccmbination. When we discussed this 
matter before it was mainly the horizontal steam engine which was 
under consideration. The vertical engine gives « aatura better 
chances for elegance in design than its horizontal confr¢ve, and it 
must be said, in justice, that the English marine engine builder has 
also produced magnificent results, quite as pleasing to the eye, 4s 
the Swiss engine. But the stationary engine makers are stil] some- 
what behind in their designs of vertical engines, and they are 
altogether out with their horizontal engines. Since the Sulzer 
gear is in the first instance adapted for horizontal engines, it 
redounds all the more to the credit of the builders of the Willesden 
engines to have produced such a pleasing result. ; 

Then as to the commercial question which you raise—whether 
such high finish is worth paying for. I have stated aiready that I 
do not believe that the Swiss engine builder secures higher prices 
solely on account of finish, and as ards the maker's side of the 
question, you will admit, that if he is initially better laid out for 
the special purpose, there is no need for him to make an extra 
charge for this finish. Thus, while the superior finish of the Swiss 
engine may form the sentimental inducement for the buyer to give 
it preference in spite of a — price, the makers do really noton 
their side spend a corresponding amount for that sole purpose, since 
their plant has been laid out for years with an attentive eye for 
obtaining the highest possible finish with the least possible expen- 
diture. I worked myself in the Swiss shops some twenty-six years 
ago, and can speak with some confidence as to the elaborate milling 
machinery which has been introduced to aim at a quick am 





enormously increased of late years does not prove that gas lighting 





is decreasing. As illustrative of the position, the case of this town 


efficient finish of the various parts, and replacing many hand 
manipulations which were necessary in my time, In obtaining & 
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‘ sequent finish as regards more especially cast iron 
superior subse Tyhich appear bright all over on the completed 
pr 2 maker must in the first instance look to his foundry. 
-_ sven blown castings I continually see bere must rigorously 
7 weeded as such parts only look bad with any finish put on 
mg nd had better be painted. But again and again, even 
them Seasonable care has been exercised during the production of 
non re I have seen, tomy unmeasurable disgust, how careless 
regen who erect the engine in the English shop handle the 
the ; on which some finish has been bestowed. As a rule, the 
et his savage handling and knocking of such parts cannot be 
«ffects ffaced after, and the thing must remain unsightly. In 


entirely eular respect the continen‘al fitter is brought up under a 
this ah discipline, and a careless fellow hasno chance, nor does he 
oes any. Whatever his merits may be otherwise. 

: {hold no brief for the Swiss engine maker, but in my humble 
pinion your English makers may learn somethiog to their 
p intage if they paid a little serious attention to some of these 
detail points,” and to the English working-man I should like to 
cay, that he ought to take a little more pride in his employer's 
«duction, a Virtue which is indispensable for mutual success, 

PM shton on-Mersey, April 13th. HELVRTIA. 





RADIUM, 

sin,—The property of radium of emitting light and heat 
without apparent exhaustion or visible access _of alimentary 
energy from without, may, I venture to suggest, find an explana- 
tion through the deeply interesting theory recently given to the 
ccientific world by Professor Osborne Reynolds, of Owens College, 
and which is entitled ‘The Submechanics of the Universo,” 

The grains which constitute the medium, although inconceivably 
small, are of a definite size, while the density of the medium is 
10,000 times that of water, or 480 times that of the densest material 
known on earth—presumably platinum = 21-5. Now it is just 
conceivable that radium, the molecular weight of which is 225 
times that of hydrogen—or, say, 1°3 times that of platinum—has a 
molecular construction which enables it to offer an appreciable 
amount of resistance to the penetrative power of Professor Rey- 
nolds’ granular mediom. This would, if I understand Professor 
Reynolds’ theory aright, involve the continuous creation of complex 
inequalities within the singular surface of the radium, the disrup- 
tive reversion of which inequalities—or, rather, the recoil there- 
from—setting up vibrations in the medium, which show themselves 
to our observation as waves of light and heat. Such a view would 
dispense with the atmospheric impingement theory, and yet allow 
foran inexhaustible supply of the alimentary energy. Whether 
or not the substance of radium will wear down in this transforma- 
tion process remains to be seen, as it may be extremely slow in 
effecting the molecular change necessary to extinguish the radio- 
active capabilities, and thus a contravention of the law of the con- 
servation of energy may only be apparent. At any rate, I do not 
think that the day of the perpetual motion has come to hand, 
because at the best we have only in another form the case of the 
water-whee! which is driven by an incessant supply of water. 
Again, in our daily work we draw plentifully on the inexhaustible 
force of gravitation, yet, going strictly by the law of conservation 
of the energy thus utilised for mechanical purposes, there ought to 
be agradual exhaustion of the gravitational energy available, a 
suggestion for which I fear I should be laughed at. 

‘he mystery of radium is certainly on a par with that of the 
permanent magnet, as you rightly mention, but looking at the 
former in the light of Professor Reynolds’ conception of the con- 
stitution of matter, I see no need to relinquish the undulatory 
theory of light, nor to feel doubts as regards the genuineness of the 
law of the conservation of energy. When I speak of the undulatory 
theory, I have, of course, the electro-magnetic theory in mind, feel- 
ing quite convinced that ultimately an electric theory of some kind 
will prevail. ALBERT ALFRED Bvss, 

Ashton-on-Mersey, April 13th. 





THE STRUCTURE OF HIGH-SPEED STEELS. 

Sin,—We have read with much interest Mr. E. L, Rhead’s 
communication in your valued journal of the 3rd inst. with refer- 
ence to ‘the structure of high-speed steels.” 

It may be of interest to the writer of this paper, as well as to 
others manufacturing and using these rapid-cutting tool steels, to 
learn that Herr J, Spiiller, chief chemist to the Poldihiitte, 
Kladno, in an article in the Chemiker Zeitung, February 25th, 1903, 
furnishes very clear and full chemical evidence as to the theory 
advanced by Mr. Rhead. 

Herr Spiiller explains the ‘‘self-hardening ” phenomena of these 
steels by the fact that, whereas ordinary carbon tool steels soon 
lose all their cutting power at a temperature of from 500 deg. to 
000 dez. Centigrade, owing to the solution of the free carbon, the 
chrome and tungsten steels in question, as is well known, on the 
contrary, increase in cutting power. This, as he explains very 
ingeniously, is due to the absorption of the free carbon present by 
tangsten and chrome, with the formation of tbeir respective car- 
bides, which are most stable compounds, at temperatures even as 
high as from 1100 dez. to 1250 deg. Centigrade. 

On treating the two ends of such a steel he was able by means of 
a solution in acid to isolate carbide of chromium, in fine needles, 
from the end of the tool which had been at work. The other end 
did not show the presence of this carbide, but simply left the 
oxides of chromium and tungsten behind. 

A series of experiments with other solvents, such as cupric- 
ammonium chloride, &c., also clearly showed his contention to be 
correct, namely, that carbides of the metals added to these par- 
ticular steels are their most important constituents, whereas the 
remaining iron, or low carbon iron, acts, so to speak, as a ‘‘ carrier” 
for the carbides, 

Herr. Fridolin Reiser—‘‘Wesen der Schnelldrehstiihle,” Stak/ und 
Eisen, 1903, 23, 130—also states that these carbides can be clearly 
Po sg as brilliant particles on freshly fractured pieces of these 
steels, 

In fact, the carbides in the ‘‘ Rapid Self-hardening Steels” act 
very much after the manner of the diamonds in a diamond drill, 
or, as Mr. Rhead puts it, like the diamond powder in a copper 
disc used for slitting hard stones. You will thus see that the 
theory brought forward by Mr. Rhead had already been experi- 
mentally proved by other investigators, although we believe it is 
the first time it has been brought to the notice of those interested 
in tool steels in this country. 

TUNGSTEN AND RakE METALS Company, Limited, 
STEINHART AND VOGEL, Managing Directors. 
91, Blackfriars-road, S.E., April 9th. 





MECHANICAL STOKING AT SEA, 

q Sit,—We read with interest your leader on ‘ Mechanical 
Stoking at Sea” in Tug ENGINEER of 3rd inst, We should like to 
state that the subject of mechanical stoking for marine boilers, 
and particularly Seotch boilers, is one to which we have devoted a 
st deal of time and work.. Although at the present time we 
ave none of our stokers working on board ship, we have them 
Successfully working on Scotch marine dry back boilers, with 
smoke-boxes of ordinary construction, on land. We are quite pre- 
ea to fit our stokers to Scotch boilers with two, three, or four 
_ for use on board ship. The weight of an installation of 
chain grate stokers for a fairly large ship, according to your figures, 
b per be about 250 tons. The weight of an installation of 
og stokers for a ship requiring 4000 indicated horse-power 
ee be under 25 tons. This figure includes driving engine, 
pa ling, fire-bars, coal shoots, &c. Your remarks about the great 
— of chimney draught on board ship are very true, but it is 
= true that a well-designed mechanical stoker, with a grate 
be ing an efficient self-cleaning motion of the fire-bars, will burn 
ere coal per square foot of grate area than an ordinary hand- 





firing grate, the draught in both cases being equal. We mention 
here some of the leading features of the ‘“‘ Arthur” stoker which 
make it peculiarly suited to marine work, and the omission of any 
one of which would prevent a mechanical stoker being thoroughly 
satisfactory on board ship :— 

Driving gear is simple and strong, has a slow speed of motion, 
requires a minimum of lubrication, and is not liable to injury from 
grit or high temperature. Firing doors are equal in size to the 
firing doors commonly used for hand firing. The coal feeding and 
grate travelling motions can be stopped or varied independently of 
each other, and without interfering with the speed of the driving 
shaft. The fire-bars can be taken out of or put into furnace with 
as little trouble as the bars of an ordinary hand-fired furnace. 
The coal hoppers are made very light, and the arrangement of the 
fronts is such that when the hoppers are lifted down the smoke-box 
doors can be swung back without having to take down anything 
else connected with the fronts. Hand gear is provided, so that 
the coal feeding and grate gears can be moved by hand in the 
event of the driving power not being available, such as when 
raising steam. 

We may state that we have lately been asked by a shipowning 
firm to prepare estimates and drawings of our stoker for four 
steamers. Kach steamer is to have three single-ended boilers, 
with four furnaces in each boiler. In this case special arrange- 
ments of bunkers and coal shoots are to be fitted to suit mechanical 
stoking. The ‘‘ Arthur” stoker was selected from a number of 
stokers as being the most suitable for this job. 

(For the Arthur Patent Stoker Syndicate, Limited.) 
N. 8. ARTHUR, Managing Director. 

Glasgow, April 11th. 





Sir, —Referring to vour leading article of 3rd inst., we beg to 
hand you copy of catalogue of our Erith’s underfeed stokers, 
which embody all the patented features of the Jones underfeed 
stokers as made in America, together with important patented 
improvements of ourown, We have applied these stokers most 
successfully to all types of boilers throughout Europe, and one of 
their chief features is their instant adaptation to varying loads. 
Both coal feed and air supply being positive and controlled, equally 
perfect combustion is attained at any load. The weight is not 
excessive, and the forced draught takes less than 2 percent. of the 
steam raised, CHARLES ERITH. 

70, Gracechurch-street, London, E.C., 

April 7th. 





UNCLINKERED PORTLAND CEMENT. 


Sin,—The particulars given in the recent letter of Mr. H. K. 
Bamber concerning certain samples of cement, which, while showing, 
upon analysis, a normal composition, and displaying a satisfactory 
tensile :trength at seven days, yet failed to stand a very moderate 
hot water test, are no less singular than interesting. Mr. Bamber’s 
letter would seem to indicate that he knows nothing of the history 
of these samples previous to their coming into his hands for testing 
purposes. Taking, therefore, the problem as he propounds it, the 
apparently contradictory qualities displayed are probably due to 
one of the following causes. Either (1) the raw materials were 
not so good as the analysis of the finished cement would seem to 
indicate, a result of which would be that the cement was really 
overlimed, owing to the originally unsuitable character of part of 
the silica, or (2) the analysis does not represent the composition of 
the cement as it left the kiln, but rather that of a mixture of 
overlimed clinker, gypsum in excess, and some extraneous 
material composed mainly of silica, alumina, and iron oxide. In 
short, the cements in question were overlimed, although the fact is 
not apparent upon the face of the analyses. 

Dr, Bindon Stoney’s letter upon this subject in your issue of the 
3rd inst., although coming from an acknowledged expert in the use 
of Portland cement, and pointing to a possible defect—that of 
being too lightly burnt—in some of the cement now on the market, 
would seem rather unduly to depreciate the advantage the present- 
day user has in being able to obtain his cement more finely ground 
than his predecessor of thirty or forty years ago. It is very 
doubtful if manufacturers, in this country at least, deliberately 
underburn the clinker with a view to economising in the cost of 
grinding. The machinery now at the disposal of the cement 
maker enables him to turn out his cement ground to pass a 100 by 
100 mesh within 15 per cent. as cheaply as the maker of say 1860 
or 1870 could turn out the coarse cement of that day, a great deal 
of which would leave a residue of 15 per cent. upon a 50 by 50 
mesh, It is an open questiun, however, whether the growing use 
of continuous kilns does not tend to bring a larger proportion of 
lightly burnt cement upon the market, not necessarily because the 
manufacturer aims at light burning, but because from this type of 
kiln he can in many cases obtain only comparatively light clinker. 

The analogy between lightly burnt Portland cement aud Roman 
cement does not, I fear, throw much light upon the occasional 
failure of Portland cement at the present time. In ninety-nine 
cases out of every hundred the failure is probably due to the use 
of inferior raw materials, or to raw materials improperly pro- 
portioned or imperfectly blended. In face of the new light thrown 
within recent years upon the chemistry of cements, it seems almost 
incredible that a marketable material could ever have been pro- 
duced from the septaria of the London clay, containing as they did 
about equal parts of clay and carbonate of lime, and these very 
imperfectly mixed. G. P. GILDEa. 

Shepreth, Cambs., April 7th. 





Sir,—Referring to the letter from ‘‘ Manager and Analyst” in 
your last, your correspondent states that insoluble residue is of 
no consequence, and speaks of ‘‘even 15 per cent., and in some 
cases even above that” being allowable, I have neve: seen an 
analysis showing anything like this figure, and should like to know 
what the writer means by the term insoluble. Insoluble in what ’ 
When cement is treated with hydrochloric acid the greater part 
dissolves, and if what does not so dissolve is treated with hot 
caustic soda still more passes into solution, the ultimate residuum 
being generally only a very small percentage of the weight taken. 
Residue thus obtained represents free, unattacked silica that has 
passed unaltered through the burning—simply inert sand, and it 
is unlikely that cement with so much as 15 per cent. of this would 
be accepted. BLvE LIas. 

April 6th. 


GEOMETRICAL PROBLEM. 

Sir,—Sir Frederick Bramwell’s last specimen of geometry is 
decidedly amusing. In his former letter he proves, by a method 
which probably dates back to the days of Euclid, that the volume 
of a square-based pyramid is equal to the area of the base 
multiplied by one-third of the perpendicular height of such 
pyramid; or, which is precisely the same thing, that the mean 
area of all the cross sections of such pyramid, taken parallel to the 
base, is one-third of the base area. 

Now, since, in a cone whose basal diameter is cqual to a side of 


the square base of a similar pyramid, the area of the base is ; 


of that of the pyramid, and since every cross section of the cone 
is also i of a similarly situated cross section of the pyramid, does 


it not appear obvious to the simplest mind that the mean area of 
all the cross sections of the cone is likewise one-third of the area of 
the circular base, and that, therefore, the volume of the cone is 
also equal to its base multiplied by one-third of its perpeudicular 
height ? 

The utility of Sir Frederick’s cheese-cutting devices is not 
apparent, and the method most laborious, The above reasoning 
applies equally well to any pyramidal figure of no matter what 





shaped base, for the law regulating the areas of all the cross 
sections is the same, as is easily seen. 

As a piece of exact filling in of pieces, the method adop‘ed by 
Sir Frederick, but applied to an irregular many-sided figure, is no 
doubt amusing and instructive torchoolboys, and that is all. It 
is as old as anything of that nature can well be. 

St. Neot’s, March 3lst. ANTHONY S. Bower. 





ENGLISH AND AMERICAN METHODS, 


Sin,—Referring to the letter in your last issue under this bead- 
ing, we also must beg leave to think that your correspondent is 
mistaken when he says that pipe flange forgings lin. thick are 
made in America with ,";in. bolt holes formed by the dies during 
the operation of forging the flange, and we do so for two reasons— 
first, because pipe flinges are usually made in America of cast or 
malleable cast iron ; and secondly, because a ;';in. hole is out of 
all proportion to a flange lin. thick. We have no doubt, however, 
that many English stampers would, like ourselves, be quite pre- 
pared to forge flanges with holes in of the usual proportions if it 
paid to do it. 

With regard to the second paragraph of your correspondent’s 
letter, we can only say that we can and do manufacture pipes of 
the length and sizes he mentions, and of any thickness and quality 
required, and that we do not for a moment suppose we are the 
only firm in Eagland who can do so. 

JOHN RUSSELL AND Co., LIMITED. 

Alma Tube Works, Walsall, 

April 8th. 








LAUNCHES AND TRIAL TRIPS. 


CRANLEY, steamship ; built by, David and William Henderson 
and Co., Limited ; to the order of, Messrs, Harris and Dixon, of 
London ; dimensions, 405ft., 51ft. 3in. by 29ft. 6in.; to carry, 
gross tonnage of 4650 tons ; oe triple-expansion, 27in., 45in. 
by 73in. by 48in., pressure 18) lb.; speed of 13 knots was attained ; 
trial trip, March 31st. 

JASON, steamship ; built by, Laxevaags Engineering and Ship- 
building Company, Bergen; dimensions, 278ft. by 37ft. by 
22ft. 3io.; engines, triple-expansion, 194in., 3lin. by 5lin. by 33in., 
pressure 175 lb.; constructed by, builders ; launch, March 3lst. 

WALSHING, finely modelled screw steamer ; built by, Wigham, 
Richardson and Co., Limited ; to the order of, Indo-China Steam 
Navigation Company, Limited ; dimensions, 275ft. by 40ft. ; to 
carry, European and Chinese passengers and cargo; engines, 
triple-expansion ; launch, March 31st. 

CLAN MACINTYRE, steel screw steamer; built by, Furness, Witby 
and Co., Limited, Hartlepool; to the order of, the Clan Line ; 
dimensions, 400ft. long, and total capacity of 411,000 cubic feet ; 
engines, triple-expansion, 26in., 43in., 7lin. by 48in., pressure 
200 1b.; constructed by, Ricbardsons, Westgarth and Co.; launch, 
April Ist. 

WESTMOUNT, steel screw steamer for Canadian lakes ; built by, 
C. S. Swan and Hunter, Limited, Wallsend; to the order of, 
Montreal Transportation Company ; dimensions, 255ft., 42ft. by 
23ft.; to carry, 3000 tons on a draught of 18ft. 6in ; engines, 
triple-expansion, 2lin., 35in., 58in. by 39in., pressure 180 1b.; con- 
structed by, the North-Eastern Marine Engineering Company ; 
launch, April 2nd. 

FRANCONIA, steamer; built by, Northumberland Shipbuilding 
Company, Limited ; to the order.of, Messrs. Lorenzo Kosovic and 
Partners, Trieste ; dimensions, 372ft., 46ft., 30ft. 10in ; to carry, 
7000 tons deadweight ; engines, triple-expansion, 244in., 40in. by 
68in. by 48in., pressure 180 Ib.; constructed by, North-Eastern 
Marine Engineering Company ; a speed of 12 knots was attained ; 
trial trip, April 4th. 

Brescia, steel screw steamer; built by, Joseph L. Thompson 
and Sons, Limited ; to the order of, the Cunard Steamship Com- 
pany, Limited ; dimensions, 343ft., 45ft., and 27ft. 3in.; engines, 
triple-expansion, 24in., 40in., and 66in. by 45in. stroke, pressure 
206 Ib. constructed by, the Wallsend Slipway and Engineering 
Company, Limited ; launch, April 9th. 

THe HENRY, steel screw steamer; built by, Craig, Taylor and 
Co.; to the order of, the Stoomvaartschappy ‘‘Terneugen ;” 
dimensions, 270ft. and 38ft. by 20ft. 4in.; engines, triple-expan- 
sion, 19in., 3lin., 5lin. by 33in., pressure 1801b.; constructed by, 
the North-Eastern Marine Engineering Company, Limited ; launch, 
April 11th. 

Makmora, steel twin-screw steamer; built by, Harland and 
Wolff ; to the order of, the P. and O. Steam Navigation Company ; 
dimensions, 530ft. by 60ft. beam ; to carry, 11,000 tons gross ; 
engines, two sets quadruple-expansion of 10,500 indicated horse- 
power ; constructed by, the builders ; launch, April 11th. 











THE JUNIOR INSTITUTION OF ENGINEERS.—At the meeting of 
this Institution, heldon April 3rd, at the Westminster Palace Hotel, 
the chairman, Mr. Kenneth Gray, presiding, the first paper read 
was on the ‘‘ Evaporative Trials of one of the Water-tube Boilers 
for the Chilian Battleship Constitucion,” by Mr. H. E. Yarrow, 
member, of London. The paper described trials carried out to 
ascertain the comparative merits of a small grate and rapid com- 
bustion as against a larger grate and slower combustion. The 
second paper was on ‘Greasy Condensation Water as Boiler 
Feed,” by Mr. William Paterson, member, of London and 
Glasgow. 

CLAY AND TANNIN.—The inventor of carborundum, Mr. Acheson, 
bas patented a combination of tannin and clay, which he calls 
Egyptianised clay. The clay is worked with water in which straw 
has been boiled. He states that clay so treated is changed in a 
most remarkable manner. So little as one-half of 1 per cent. of 
tannin develops a wonderful effect, the clay requiring 13 per cent. 
less water to make it soft. The maximum effect of the process and 
treatment, however, seems to be obtained by the use of 2 per cent. 
of tannin in a ten-day treatment. The treatment is merely keep- 
ing the clay wet with water in which tannin is dissolved, which can 
be done in vats. In the burned form the strength of the clay is 
said to be increased 50 per cent., while in the sun-dried form it is 
increased in tensile strength 350 per cent. 


INSTITUTION OF MECHANICAL ENGINEERS.—On Monday evening, 


| April 6th, a meeting of the graduates of the Institution took 


place. Mr. Michael Longridge, member of Council, took the 
chair, and a paper was read by Mr. Harold M. Warner, graduate, 
on ‘‘The Deterioration of Steam Boilers.” The author divided 
his subject into the following headings, viz. :—(a) Causes due to 
defective material and workmanship ; (+) causes inherent in the 
design of boiler and setting, &c.; (c) unfavourable conditions of 
working, such as external damp, corrosive and sedimentary feed- 
water, and introduction of grease, &c.; and, finally (7) mismanage- 
ment. Under the heading (a) the author dealt with the amination 
and blistering of plates, due to defective rolling, and also the 
injurious use of the drift in riveting, due to the old method of 
drilling holes in the plates before bending. Under heading (}) he 
described the defects due to too rigid staying or the want of 
stiffness in the end plates, resulting generally in grooving and 
pitting of the plates and angle rings. Mention was als» made of 
the corrosion set up at the seatings of the boiler on the brick- 
work, due to leakage. Under heading (c) an interesting descrip- 
tion of the effects of scale, and the prevention of its formation by 
the introduction of a small quantity of paraffin to the feed-water. 
The paper was accompanied by many diagrams and photographs, 
and specimens of boiler plates taken from corroded boilers, An 
interesting discussion terminated the meeting. 
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MILLING MACHINE 


KENDALL AND GENT, MANCHESTER, ENGINEERS 


—— 








SPECIAL MILLING MACHINE. 


We give above an illustration of a machine that has been 
specially built by Messrs. Kendall and Gent, of Manchester, 
for milling work in connection with the manufacture of large 
pipe core boxes, carriages, &c., and which is arranged to 
machine a surface 6ft. wide at one cut by means of three 
cutters each 2ft. wide. This tool has a capacity for 
machining objects 15ft. long by 6ft. 6in. wide and 5dft. Gin. 
in height." It is supplied with a circular table 5ft. diameter, 
and also with a vertical milling spindle and facing head. 
The machine is driven by a four-speed cone pulley for a belt 
6in. wide, and powerful two-ratio double gearing, making 
eight speeds in all. The feed motions to the table and cross 
slide are reversible and have a graduated series of eight feeds 
varying from }in. to 3in. per minute. The cross slide is 
balanced and provided with quick hand and power motions 
for adjusting, and also with self-acting feed for milling down 
one end of an object. The vertical spindle can be fixed on 
either of three saddles, all of which are provided with trans- 
verse self-acting feed-motion, and it is also arranged so that 
it can remain attached to any one of the saddles whilst the 
horizontal milling cutters are at work, or vice versd. A 
facing arm is supplied in connection with the vertical spindle, 
and provides for boring and facing holes up to 30in. diameter. 
The tool rest is arranged to swivel for taper work, the 
vertical, angular, and horizontal motions being self-acting by 
star wheels. The circular table is self-acting and easily 
detached. The machine is of a very rigid construction and 
adapted for heavy cutting. The approximate weight com- 
plete is about 40 tons. 








IRON AND STEEL INSTITUTE. 


THE annual meeting of the Iron and Steel Institute will be held, 
by kind permission, at the Institution of Civil Engineers, Great 
George-street, Westminster, on Thursday and Friday, May 7th 
and 8th, 1903, commencing each day at 10.30 o’clock a.m. 

The programme of proceedings is as follows :— 

Thursday, May 7th.—10.30 a.m. General meeting of members, 
The Council will present their report for the year 1902. The hon, 





Lygyeer 


treasurer will present the statement of accounts for 1502, ; tae frst week in September, An influential Reception Committee 
Scrutineers will be appointed for the examination of the voting | has been formed, with His Grace the Duke of Devonshire, K.G., 4s 
pers. Election of officers and Council. The retiring president, | chairman. = 

Woitiam Whitwell, Esq., will induct into the chair the President. | The annual dinner will be held in the Hotel Cecil on Friday 
elect, Andrew Carnegie, Esq. The Bessemer Gold Medal for 1903 | May 8th, at7 for 7.15. 

will be presented to Sir James Kitson, Bart., M.P., past-president. 
The awards of the Andrew Carnegie Gold Medal and Research 
Scholarships for 1903 will be announced. The President will 
deliver his inaugural address. A selection of papers will be read 
and discussed, The meeting will be adjourned at 1.30 p.m. At 
9.30 p.m. the President and Mrs, Andrew Carnegie will give 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


a reception at the Institute of Painters in Water Colours, | 


Piccadilly. 


Friday, May 8th.—10.30 a.m. General meeting of the members 
at the Institution of Civil Engineers. A selection of papers will be | 
read and discussed. 7.0 p.m.: Annual dinner of the Institute in 
The following is a list of | course. 


the Grand Hall of the Hotel Cecil. 
papers that are expected to be submitted :— 


1. “On the Alleged Diffusion of Silicon into Iron,” by J. E. 


Stead, Member of Council. 


THE anniversary dinner will take place at the Hotel Cecil, 
London, on Thursday, April 23rd. 
| A conversazione will be held at the Institution on Tuesday, 
May 19th, for which the usual invitations will be issued in due 
The summer meeting of the Institution of Mechanical Engineers 
| will be held in Leeds, and will commence on Tuesday, July 28th. 
| On the kind invitation of the Right Hon. the Lord Mayor of 


2. ‘*On the Influence of Sulphur and Manganese on Steel,” by | Leeds, Mr. John Ward, J.P., a local committee has been formed 


Professor J. O. Arnold and Mr. G. B. Waterhouse, Sheffield. 
3. ‘*On the Open-hearth Process,” by Lieut.-Colonel L. Cubillo, 
Trubia, Spain. 


4, On the Application of Electric Furnaces in Metallurgy,” by | 


Albert Keller, Paris. 
5 


5. ‘*On Hollow-pressed Axles,” by C. Mercader, Pittsburg. 
6. ‘On a New Blast-furnace Top,” by Axel Sahlin Millom. 


| to make the necessary arrangements. The following is an outline 

| draft of the provisional programme as at present proposed, subject 

| to revision :— 

Monday, July 27th.—Arrival in Leeds. J 

| Tuesday, July 28th.—Morning : Reception of the President, Mr. 
J. Hartley Wicksteed, and the Council and members of the Insti- 

| tution, in the rooms of the Philosophical and Literary Society, by 


7. **On the Manvfacture « f Portland Cement from Blast-furrace | the Right Hon. the Lord Mayor, and the members of the local 


Slag,” by C. von Schwarz, Litge. 

8. ‘On the Continuous-process Working on Hematite Iron,” by 
B. Talbot, Leeds. 

9. ‘On the Effect of Flue Dust upon the Thermal Efficiency of 
Hot B'ast Stoves,” by B. H. Thwaite, London. 

10. ‘*On a Specimen of Sussex Cast Iron,” by Professor T. 
Turner, Birmingham. 

Reports on research work carried out during the past year will 
be submitted by O. Boudouard, Paris; by W. Campbell, New 
York ; by A. Campion, Coopers Hill; by P. Longmuir, Sheffield ; 
by E. Schott, Berlin; and by F. H. Wigham, Wakefield; the 
Andrew Carnegie Research Scholars of 1902. 

Members who intend to take part in the discussion will, on 
notifying such intention to the secretary, have copies of the papers 
forwarded to them a week in advance, as far as that may be 
found possible. Visitors’ tickets will also be forwarded upon 
application. 


The autumn meeting will be held at Barrow-in-Furness during 


| committee ; reading and discussion of papers. Afternoon: Visits 
| to works in Leeds. Evening: Institution dinner, Town Hall, 
eds. 
Wednesday, July 29th.—Morning: Reading and discussion of 
papers in the rooms of the Philosophical and Literary Society. 
| Afternoon: Visits to works in Leeds. Evening : Reception by 
the Right Hon. the Lord Mayor of Leeds. A 
Thursday, July 30th.—Morning : Alternative visits to (a) Farnley 
Ironworks ; (4) Low Moor Ironworks, Afternoon: Alternative 
visits to (a) Messrs. Pope and Pearson’s Colliery ; () Wakefield 
Steel Rope and Steel Boat Making Machinery Works. : 
Whole day visit: The locomotive shops of the Great Northern 
Railway, at Doncaster, by invitation of the directors of the Ce 
Northern Railway. Afternoon: The Frodingham Iron and Stee 
Works, : 
Friday, July 31st.—Alternative visits to (a) Ripon and Fountains 
Abbey ; ()) York, and Messrs. Rowntree’s Works. Member= may 
be accompanied by ladies on Friday’s excursions, 
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gTEEL WORKS AT MONTEREY, MEXICO,* 





1900, the Monterey Iron and Steel Company was organ- 


: . by American and Mexican capitalists, with a capital of 
£2,000 000. ‘I'he company owns iron and coal mines, and the iron 
= coal, limestone, and manganese are all obtainable within 


«able distance from the works, 
tbe plant of the company is situated on a tract of about 600 acres, 
les east of Monterey. The buildings, of steel frame arid 


9 mi : , 
ime, erected by the American Bridge Company, have the follow- 
ing dimensions - Feet. 
Blast furnace stock house se, ee oc ao ce Sexe 
“a cast house... .. 2 «- 180 x £0 
” |, blowing engine-house .. 130 x 50 
4 » _ botler-house a 185 x 50 
Open-hearth building 204 x 100 
Mill building.. co ee ce ce ce ce 1284 X 100 
Mill baler building .. .. «e «2 oe of of 200 x 50 
Rail-finishing building .. .. «2 «. +. «- 196 x 50 
Foundry... «© «+ 8 «2 ce a0 oe 225 x 220 
Machine shop 225 x 120 
Power p'ant .. «+ oe «+ «6 of 156 x «656 
Forge .* 100 x 50 
Storehvuse 60 x 60 
Vil house 60 x 380 


Laboratory .. «. «2 «+» 8 «8 ee 85 x 45 

A number of brick houses and offices have been and will be 
built, in order to keep the employers in close connection with 
the work ; and, with the same object, a large number of tenements 
will be erected for the workmen, ‘ ew: 

The output of each department can be increased or diminished 
as conditions warrant ; and the capacity per annum may be stated 
in tons as follows:—Rails, 40,000; beams and shapes, 40,000 ; 
billets and bars, 10,000 ; pig iron, 30,000; castings, 8000; total, 
128,000 tons. The mills are planned for a much larger output 
than this, and could, in fact, take care of the product of four blast 

races. 

tothe blast furnace, built by the W. B. Pollock Company, is 
soft high by 18ft. bosh-diameter, is equipped with four Massick 
and Crook hot-blast stoves, 19ft. 6in. by 75ft. in size, and six 
Babcock and Wilcox boilers in batteries of 680 horse-power each 
There are two pairs of vertical, compound, condensing blowing 
engines, built by the Wm. Tod Company, with blowing cylinders 
Sin. by 60in. stroke, and steam cylinders 42in. and 80in 
diameter respectively. Arrangements are made to carry the 
molten metal direct to the open-hearth furnace. The estimated 
product is 350 tors of pig iron per day. 

There are three 35-ton open-hearth furnaces, and room is pro- 
yided for two more of 50 tons capacity. They are served by a 
50-ton electric travelling crane, built by the Morgan Engine 
Company, and an electric charging machine, which charges scrap 
andcold pig. Molten pig can be charged direct from the blast 
furnace. It is intended to cast the product of the open-hearth 
farnace into moulds standing uprigit on cars. The reason of 
making exclusively open-hearth s:eel was that the wide range 
and variety of the Mexican market demand could be but met by 
that product ; but room was provided on the plaus for the addi- 
tion of a Bessemer plant, adequate to a large output of rails, 
whenever such a course might become de-irable; so that the 
addition could be built without any disarrangement of the pre- 
sent works. 

Tne open-hearth ingots are carried in the moulds to the soaking 
pits, where they are stripped by a bydraulic ingot stripper and 
placed in the pits by the travelling crane. There are three soaking 
pitfurnaces, holdiag twelve ingots each. The lids are moved by 
hydraulic power. After the ingots are thoroughly heated, they 
are taken out and placed on a tilting car, which delivers them to 
the table of the blooming mill. 

The blooming mill is two-high, with rolls 40in. in diameter by 
103in. in length, driven by a pair of 40in. by 60in. reversing 
engines, built by the Wm. Tod Company. The engines are 
geared 1 to 2, with cut steel gears. The top roll is moved by 
an engine placed on the top of the housings, which operates 
housing screws by means of cut-worm and gear. The top roll and 
spindles are balanced by hydraulic pressure. The mill is provided 
with tables on both sides, and has two “manipulators,” which 
perform the turning and handling of the bloom. The tables are 
: = length as to permit the rolling of from 75ft. to 90ft. 
lengths. 

An extension of the blooming mill table on the catcher’s side 
brings the product to a powerful hydraulic shear, designed to cut 
blooms to 200 square inches, or 20in. by 10in. This shear is so 
designed that the water consumed will be according to the work 
performed. Room is provided for another powerful shear, to cut 
small pieces, such a3 siabs for the plate mill and billets for the 
merchant mills, 

From the shear the product goes either directly to the rougbing 
uill, or, if it must be heated, to two Siemens re-heating furnaces, 
where the blooms are charged and taken out by two Collins patent 
charging and drawing machines, built by the Morgan Engineering 
Company. The mill is two-high, with rolls of 32in. diameter by 78in. 
length, driven by a pair of 36in. by 48in. reversing engines, 
These engines are geared 5 to 7, with cut steel gear. ‘I'he mill is 
built on the same plan as the blooming mill, and has the same 

operating and balancing arrangement, tables, and manipulators. 
A portion of the product can be finished in this mill, but the 
greater part will be sent to the finishing mill. 

The finishing mill is three-high, reversing, with three stands of 
rolls of 28in, diameter and 66in. in length, driven by a pair 
of 36in. by 48in, reversing engines, geared 1 to 1, with cut 
steel gear.. Movable tables run along the face of the train, 
and allow the bringing of the steel to or from any of the 
three sets of rolls, This arrangement permits a wide range of 
product, as any set will finish a piece. The front part of these 
tables operates on a hinge to transfer the piece from one pass to 
another, This mill will finish rails of from~385 lb. to 100 lb. per 
yard, and beams and channels from 4in, to 24in. in height. It 
will roll Z bars, tees, angles, steel railroad-ties, tie-plates, squares, 
and rounds—in short, will roll any shape, the area of which 
exceeds 4 square inches. For smaller sizes, merchant mills are 
contemplated, 

From the finishing mill the material is delivered to a run-out 
which brings it to the hot saw, and, after cutting, to the cooling 
beds, Rails pass through a cambering machine before reaching 
the cooling beds, From the latter the material is conveyed by 
drags, and delivered to the straightening presses, shears, drills, 
and such other machinery as may be required for finishing. 
All this machinery is placed in a special building, and operated 
by electric power. The finished material is loaded directly into 
cars, For beams and shapes, large beds are provided to cut 
and shape as may be cesired by architects and builders. 

ach roll train is provided with an electric travelling crane 
designed to facilitate the handling of heavy parts, and especially 
the changing of rolls, - The crane of the finishing mill has 60 tons 
‘apacity, and is able to lift each stand of rolls, including the 
housings, and replace it with another stand. As the changing 
of rolls usually occupies from two to three hours, this feature, 
which reduces the time from fifteen to twenty minutes, will be 
appreciated. The blooming and roughiog mill have 20-ton 
cranes, which can lift one roll at a time ; and, as the changing 
of these rolls is not frequent, extreme expedition is not so 
important. The output will be governed by the amount of 
steel delivered, but the capacity of these mills is such that they 
= roll the product of twelve open-hearth or four blast furnaces. 
th case the market warrants it, all that will be required will be 

© extension of the open-hearth and the blast furnace depart- 
ments, which is provided for in the plans, 


To supply gas to the open-hearth, soaki it, and re-heatii 
furnaces, pd ol 10ft. Talbot producers o's (Bb sadroe by nes 
ground flues with these furnaces. 

The foundry is located parallel to the mills, in a steel frame and 
brick building, 225ft. long. The central span is 60ft. wide, with 
two bays of 30ft. each. 1t contains two cupolas 72in. in diameter, 
and a small one for melting brass and bronze. For melting special 
iron for strong castings an 18-ton air furnace is provided. ‘here 
are four core ovens, and a complete equipment of machinery for 
mixing sand, cleaning castings, &c.; also a 30-ton and a 15-ton 
electric travelling crane. The capacity of the foundry is 30 tons 
per day. It is intended to do all classes of work, from the smallest 
castings to those weighing 30 tons or more. 

The machine shop is located parallel to the mills, in a building 
of the same character and dimensions as the foundry. It is 
equipped with two Niles electric travelling cranes of 30 and 15 tons 
respectively. Great care has been taken to select the best tools. 
Among these are :—One 96in, by 96in. Niles planer; one 54in. by 
54in Pond planer; one 84in. Pond boring mill; one 5lin. Niles 
boring miil ; one 18in. Niles slotver ; one 60in. and oue 48in. Niles 
engine lathe ; one 32in. Pond engine lathe; two 40in. and two 
60in. Frank Kneeland roll lathes. In addition to these, there are 
numerous small lathes, siotters, bolt cutters, pipe machines, and a 
full equipment of machine-shop appliances. With the exception 
of the roll lathes, each of which is driven by an independent 
electric motor, the tools are placed in groups, each group having 
its motor. The pattern shop contains wood-working machinery, 
such as planes, circular and band saws, &c. 

This machine shop is intended not only to build machinery for 
the mills, but also to do any ciass of work that may be demanded 
by mines, smelting works, railroads, and manufacturing establish- 
ments, 

The forge is of steel frame and brick construction, 50ft. by 100ft. 
in size, and within easy reach of the machine shop and foundry. 
It bas a 7001b. and 1700 lb. steam hammer; also bolt, nut, and 
rivet machines, blower, and ten forges, with the necessary heating 
furnaces. Power is supplied by a 25 horse-power motor. 

The central- power station, which is a steel frame and brick 
building, 56ft. by 150ft. in size, contains, at present, two tandem 
compound engines, 17in. by 27in. by 16in. in size, each directly 
connected to a 150-kilowatt electric generator. Steam is furnished 
vy two 250 horse-power Babcock and Wilcox boilers. The plans 

rovide for trebling the power when circumstances shall warrant 
such enlargement. 

The storehouse is a brick building with iron roof, 60ft. by 60ft. 
in size, and two storeys high, The oil-house is also of brick, with 
an iron roof, 

Water is obtained from a large reservoir supplied from the same 
source as the city, and is conveyed to a well near the blowing 
engine-house of the blast furnace. Two powerful pumps, each of 
250,000 gallons daily capacity, lift the water to a stand-pipe, from 
which it 1s distributed under pressure to the blast furnace and 
willis. The waste water from the blast furnace is carried back to 
the reservoir through an open ditch, and the large surface of the 
reservoir allows it to cool to the desired temperature for renewed 
use. To furnish the necessary pressure for the different hydraulic 
machinery, a special pressure piant has been located between the 
roughing and finishing mills Two bydraulic supply pressure 
pumps deliver the water under a pressure of 500 lb. per square 
iuch iuto an accumulator, whence it is distributed to the various 
hydraulic machines. The waste from these machines is conducted 
toa tank, from which it can be used agam. ‘The waste which 
cannot be used again is carried off by a sewerage system. 

A structural shop for bridges and buildings, merchant mills, and 
wire and plate mills, are contemplated in the near future. 








THE DANGERS OF NITRO-GLYCERINE. 


A VERY interesting report on the circumstances attending an 
explosion of partly mixed cordite paste, which occurred at the 
factory of Messrs. Curtis’s and Harvey, Limited, at Lower Hope 
Point, near Cliffe, Kent, on December 15th, 1902, by Major A. 
Cooper-Key, has been issued. It is not necessary to give any 
details of the explosion, which resulted in blowing two men to 
atoms. The report shows that very great difficulties are 
encountered in arriving at any conclusion as to the cause of the 
explosion. The balance of evidence indicates, however, a new 
danger which it will be difficult to guard against. 

‘* Two theories alone remained after an exhaustive examination of 
the facts :—({a) Ignition by a spark due to electricity generated by 
the friction between the hands of the workmen and the dry gun- 
cotton, (b) Detonation of a film of explosive by concussion or 
friction in connection with the handling of the brass-lined boxes. 

Major Cooper-Key writes :—First, then, as regards the electrical 
pene Gun-cotton is no doubt a di-electric, and as such can 

excited by friction with another di-electric, or by the human 
hand. It is, however, by no means easily excited, probably on 
account of the small percentage of moisture it always contains, and 
in order to obtain good results it is advisable to insulate it by 
wrapping it round the end of an ebonite rod and rub it with cotton 
wool or other di-electric similariy insulated. That strands of 
cordite passing over the hand of an insulated man can so charge 
him as to subsequently cause a spark to pass to earth was some- 
what dramatically proved by an accident which occurred last year 
in a cordite press house. A workman, shod with rubber soles, 
who had for some time allowed strands of rifle cordite to run over 
his hand, observing a broken strand, extended his hand to the 
acetone pan for the purpose of rejoining the parts. A spark 
thereupon passed from his hand to earth, igniting the acetone 
vapour, After a very thorough consideration, however, of all the 
circumstances, and discussion with various experts, and after care- 
fully watching the progress of rubbing the paste through a sieve 
of a much smaller mesh than that in use at Cliffe, I am of opinion 
that the electrical theory may be d smissed as a most improbable 
explanation. 

*‘ Next asregards(). I have limited this source of danger to the 
brass-lined boxes* simply because, with the exception of the 
sieving frame, there was practically nothing else in the building 
which could by any conceivable combination of circumstances give 
rise to friction or concussion of sufficient intensity to originate an 
explosion. The floor was covered with sheet lead and kept 
thoroughly wet, and the workmen were shod with india-rubber. 
The sieve, moreover, formed an integral part of the frame or 
stand on which the operation of sifting took place, and could not 
by any possibility have been the means of dealing a sufficiently 
violent blow to cause an accident. With the brass-lined boxes, 
however, the case was somewhat different. Each box was 2hft. 
long by 2ft. wide by lft. deep, and weighed no less than 60 Ib. 
pe ay or 131}1b. when loaded. The brass lining was turned 
back over: the edge of the box all round, so as to form a band 
not less than an inch deep, which band, although protected at the 
ends of the box by the wooden handles, was at the sides com- 
pletely exposed. At the corners, particularly where the three 
brass surfaces met, there was no protection whatever when once 
the wooden lid had been removed, and the possibility of the 
accident having been caused by a blow from one of these corners 
on a film of explosive on the brass lining of another box cannot be 
lightly dismissed. 

‘* When an explosive is subjected to a blow the probability of an 
explosion resulting depends on (1) the striking energy per square 
inch ; (2) the thickness of the film of explosive ; and (3) the nature 
of the colliding surfaces; that is to say, the probability is 
increased as the striking energy and the hardness of the surfaces 
increase and as the area of the colliding surfaces and the thickness 








* Condensed fro 
Eogineers by Mr ad Alga before the nines Institute of Mining 





* The boxes contained a mixture of gun-cutton and nitro-glycerine to be 
rubbed by hand through the sieve. 








of the film of explosive decrease. How far were these conditions 
met in building No. 18 at the time of the accident? There were 
brass surfaces in abundance, which, though not nearly so hard as 
iron or steel, are hard enough under favourable conditions to 
render an explosion by no means difficult to obtain. The solid 
angle at each corner of each box would offer a surface of almost 
infinitely small area, and a smear of nitro-glycerine or of gun- 
cotton duff, or of the two combined, would provide a film of any 
degree of thinness. 

‘*Now, as to the striking energy required. From experiments 
carried out by this department some years ago, it was found that 
a disc of dynamite of appreciable thickness and of an area of fin. 
could be exploded between gun-metal surfaces by a 5 lb. weight 
falling from a heizht of 30in.,i.e., by a striking energy of 16% foot- 
pounds per square inch. It is evident, therefore, that even if the 
area of the apex of a corner of a box be taken as y;in., and it may 
well be much less, the velocity required to enable a box weighing 
60 lb. to develop a striking energy per square inch of 16% foot- 
pounds is extremely small, and there is the additional — 
that a blow struck by the fall or movement of one of these boxes 
would be of a glancing nature—a combination of friction and per- 
cussion which is admittedly more liable to cause explosion than 
any other kind of blow. It has been suggested to me on the other 
hand that when an explosion of a very thin film is brought about 
by a striking surface of very small area only the part struck 
explodes, and the experiments with gun-cotton carried out for me 
by De. Dupré would seem to confirm this; but I would point out 
that however true this may be on an experimental scale, that is to 
say, when only very small quantities are concerned, yet it is 
manifestly incorrect in actual practice, since, notwithstanding the 
numerous instances reported to us every year of accidents occur- 
ring through striking unsuspected explosive hidden among débris, 
there is no record of a case in which the explosion was confined to 
the part struck. The explanation may possibly be that in 
experimental work the blow given is generally only just sufficient 
to cause an explosion, whereas, in practice, there would, as a rule, 
be a certain amount of surplus energy, just as it is possible to 
obtain different effects from percussion caps by varying the method 
of striking. ¥ 

‘* However this may be, there can be no doubt that the essential 
conditions for obtaining an explosion by percussion or friction were 
present in building No. 18 at the time of the aecident, and it only 
required an accidental slip or a careless movement on the part of 
one of the workmen to deal the necessary blow. How such a blow 
could be or was dealt it is impossible to say for certain. The full 
boxes of unmixed paste would in the ordinary way be stacked in 
the right-hand corner furthest from the door, the mixing platform 
and sieve being in the centre of the building, and the rack on 
which the filled bags of mixed paste were deposited being in the 
left-hand corner nearest the door. The process would be as 
follows:—The two men would lift a box of paste on to the plat- 
form, after having removed the lid and given the ingredients a 
rough hand mixing ; the paste would then be rubbed through the 
sieve into the sail-cloth bag underneath, and one of the men would 
then remove the bag and deposit it on the rack while the other 
carried the empty box out into the porch ; or, as an alternative, 
the two men would together close and take away the bag, and one 
of them would tnen carry out the empty box while the other 
removed the lid from another full box and roughly mixed the 
con'ents. ; é 

‘* Although in the present case itis, as already stated, impossible 
to indicate the exact combination of circumstances which would 
render disaster probable, there are yet certain significant features, 
each of which is worthy of notice in this connection. First, there 
is the fact that the brass-lined boxes, full and empty, were as a 
rule piled up in ‘three tiers, rendering a fall of 1ft. or 2ft. not 
impossible ; secondly, it was customary to remove the lid from a 
fresh box before removing the empty one from the mixing plat- 
form, thereby exposing two independent brass surfaces at the 
same time; and thirdly, one of the deceased was seen shortly 
before the explosion carrying a box by himself without help from 
his mate, and although this box was most probably empty, the 
mere fact indicates that it was possibly usual to move two boxes 
at the same time with consequent liability of collision between 
them. 

‘‘ Briefly, then, I am of opinion that the accident under report 
may be attributed either to the fall of one brass-lined box on 
another or toa collision between two of these boxes, but that how 
such fall or collision took place it is impossible to determine. I 
think it would be advisable in future to protect the brass overlap 
round each box by means of a stout wooden batten securely 
fastened in such a manner as to act as a “fender” to prevent 
collision between the brass surfaces on two adjacent boxes, and 
the company have already agreed to have this done.” 








THE INSTITUTION OF CIVIL ENGINEERS. 


At the ordinary meeting on Tuesday, March 31st, Mr. J.C. Hawk- 
shaw, M.A., president, in the chair, the paper read was ‘‘ American 
Locomotive Practice,” by P. J, Cowan. 

The paper was divided into three sections, namely :—(1) The 
present state of the locomotive industry in the United States, 
compared with that in Great Britain. (2) Details of modern 
practice in design. (3) Descriptions of, and notes on, modern 
American locomotives. 

In the first section it was pointed out how the building of loco- 
tives in America was kept in the hands of the contractors. The 
various firms, such as the Baldwin Locomotive Works, and the 
American Locomotive Company, with its many branches and works, 
had, by constant expansion and the reduction of work and methods 
into regular systems, so kept pace with the demands of the country 
for new engines, and so reduced their initial cost, that with very 
few exceptions the railway companies had not found it possible to 
compete with them. On the other hand, at home nearly all the 
railway companies—or at least all the larger ones—endeavoured to 
meet their requirements at their own works, and as a rule only 
placed out contracts when the demand for extra power exceeded 
the capacity of these works. 

The American contract shops, though they had now a small 
over-sea trade, had no large demands from Colonies as had the 
locomotive building firms in England. About 50 per cent. of the 
work done in the large British shops was for abroad, mostly for 
British possessions ; and when this trade was slack thera was no 
inducement for the locomotive builders to enlarge their works or 
increase their capacity. 

As the American contractors had the building work in their 
hands they could practically build engines to suits themselves. 
While English railways supplied to the contractors full drawings 
down to the minutest detail, such practice was not often followed 
in the United States, where most lines left the greater part of 
the designing to the contractors. In this way they obtained a 
machine comparatively cheap in first cost, but this system 
seemed to render repairs more expensive. Although the lines 
tried to keep to one firm of builders as much as possible, such as, 
for instance, the Southern Pacific Railway, which obtained most 
of its engines from the Schenectady Works, or the Lake Shore 
and Michigan Southern, whose engines were built at the Brook 
Works, in a busy time such as had existed of late years in-the 
States, it had been impossible to adhere strictly to this custom, 
and orders were given to other works, or perhaps divided 
between two firms. The result of this was that engines which 
would ordinarily form one class, were only similar in general 
arrangement, while in matters of detail they differed widely. _ 

The constant demand for heavier engines, capable of dealing 
with the enormous weight of trains now hauled in America, had of 
late years led to a very large increase in the number of classes of 
engines owned by one line, In fact, the advisability of keeping 
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down the number of such classes seemed of late to have been 
almost ignored on some lines. Large orders for new engines were 
given, each heavier than the last, with a sufficient number of 
other alterations to render classification or standardisation difficult, 
if not impossible. 

The work on contract-built American locomotives did not 
approach the standard deemed necessary!at_home. The men on 
piecework kept constantly to one part of the work. Though as a 
rule full of energy, many of them;showed up but poorly when a 
little more than their ordinary work was required of them. The 
work was hurried over, and though the methods and many of the 
ideas taken up were most practical and tended to economy, the 
way in which they were carried out often detracted materially 
from the intended advantages, 

The second portion of the paper dealt with details of modern 
engines, and showed modern practice in‘design. From an early 
date the American locomotive had been built on different lines 
from the British. The main difference might be said to be in the 
frames, for many of the others simply arose from this one. The 
usual cylinder casting known as the cylinder and half saddle, 
was now sometimes altered in design. Usually two castings 
were bolted together down the centre line of the engine, now the 
whole was sometimes made up of three castings, the saddle and 
the two cylinders. The usefof balanced: valves was universal, 


The value of copper obtained from local ores was £308,923, as 
compared with £413,302. 

Tin production during the year was valued at £53,706, a decrease 
of £23,609, 

Coal shows a decrease of 26,415 tons, but an increase of £27,669 
in value, the total production for the year being 5,942,011 tons, 
valued at £2,206,598. The decrease in the output is confined to 
the Northern district, and is due to a slackness in the export 
trade. 

Coke manufactured during the year was £89,605, and kerosene 
shale raised was valued at £59,717. 

Other minerals raised during the year was as follows :—Alunite, 
£10,932; antimony, £542; bismuth, £3100; chrome, £1740; 
cobalt, £304 ; diamonds, £6826 ; iron—from scrap—£82,273 ; iron 
oxide, £395; ironstone flux, £10,690; lime, £16,018 ; limestone 
flux, £10,690; hydraulic cement, £46,500; marble, £1750 ; opal, 
£140,000 ; platinum, £750; sundry, £3426. 

Further experiments made by the Victorian Minister for Rail- 
ways is that of letting by contract the maintenance of the per- 
manent way—the engineer for existing lines is opposed to such a 
scheme. Another innovation is that of letting contracts for the 
weeding of the lines in ten-mile lengths, at which the children of 
the contractors may assist in the work, It has been found that 
the experiment of putting the men on short time has not proved 
a The engineer-in-chief has found it necessary tu engage 





and that of piston valves very general. The Brooks, Schenectady 
and Baldwin Works fitted many of their engines with piston 
valves. Pistons were of cast iron or cast steel, usually cast 
hollow or built up. For pistons of the larger sizes, special forms 
of packing, the greatest favourite being the Dunbar form, were 
taking the place of the well-known Ramsbottom or snap rings. 
Some compounds had outside cylinders 35in. in diameter—low- 
pressure, a size cnly rendered possible by the larger overall gauges 
of the American roads. Tail or extension rods were used largely 
with pistons of the larger sizes. Crossheads were usually provided 
with ample surface, a remark which might be said to apply, in 
American practice, to nearly all working parts and rubbing surfaces. 

Valve motion was always of the Stephenson link type, and the 
valve was worked through a rod and rocker arm, is method 
tended to jerky motion, and a small amount of play in the rods 
or pins of the motion was aggravated and combined at the 
rocker arm. Frames had undergone many changes of late. The 
plain rectangular bar frame of almost uniform section—perhaps 
4in. square—throughout, had given place in many cases to much 
better designed forms. At the leading end a slab splice bar was 
sometimes substituted for the square bars. Certain forms of 
cylinders required special frames, such as the type mentioned 
above, in which the cylinder castings were separate from the 
saddle. In such a type the front portion of the frame consisted of 
a deep slab, the cylinders bolting on to the outside. Other details, 
such as the yoke—which replaced the motion or spectacle-plate in 
English practice—slide bars, tires, axles, trucks, rods, Xc., were 
treated of in turn. 

Wheel centres were, when of large diameters, invariably of cast 
steel, and this material was also used for smaller wheels, though 
for these cast iron was still often used. 

Boilers of the modern American locomotives were of special 
interest. According to grate area they might be classified under 
three heads, The first of these, the narrow box, was the oldest 
and still the most favoured form for engines of moderate weight 
and power. The second, a very wide form, designed some years 
ago, was used for burning fine anthracite and culm. The last and 
most modern production was a box of medium width and moderate 
length, with a grate surface of perhaps 50 square feet for burning 
bituminous coal. This new form was being received with great 
favour, and was being introduced on most new designs of engines 
of exceptional power. The disadvantages of a very long and 
narrow grate were well known, and this shorter and wider form 
seemed to be a distinct improvement. 

The Belpaire fire-box, modified in many ways, was very 
common. Compared with English boilers those on many of the 
modern American engines were enormous. The larger gauge 
imits allowed of higher boiler centres, and consequently larger 
boiler diameters. 

The use of cast steel in American locomotive work was also 
touched upon. Besides many small castings for parts which 
hitherto had been made of built-up wrought iron work, cast 
steel was now often employed for frames and other large work. 
Pistons, side rods, parts of the motion, and large portions of 
the apring gear were also of this material, and gave satisfactory 
results, 

In the third section of the paper examples were given of the 
types of engines called into existence of recent years to cope 
with the continued demand for increased power. Double head- 
ing was not approved of, and many lines now had engines which 
—except on short lengths of severe gradicnts—could deal with 
their heaviest trains. 

In passenger service some engines excceded a weight of 200,000 Ib. 
~-for the engine alone without the tender—while the weight of 
goods engines reached, in some instances over 250,000Ib, for 
engine alone. 

It was impossible in the paper to discuss fully such questions as 
coal consumption and the economy of these large machines, but it 
might be stated that, comparing the largest engines of the 
present day under favourable conditions with the lighter engines 

of the past, a decided economy was shown. On the other hand, 
favourable conditions, such as continual maximum train loads, &c , 
were not always realised, when the large engines did not maintain 
their advantage. 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 

SincE the cablegrams have been received from London showing 
the great fall in New South Wales stocks, the Government has 
made a most noticeable curtailment in works expenditure. The 
Sydney Press, and various associations organised for the purpose, 
have been calling attention to the extravagant policy that has been 
pursued by the Government in order to bolder up a fictitious 
labour policy, and their remarks are now taking effect. 

A return of the mining operations for the past year in New 
South Wales has been furnished by the Under-secretary for Mines, 
Mr. F, Pittman. 

The aggregate value of metals and minerals produced in the 
State for the year 1902 is estimated at £5,633,645, a net decrease 
of £372,991 on the previous year. The decreased output of gold, 
copper, and tin, owing to the drought, principally accounts for the 
decreased return. 

The total number of men employed in and about the mines of 
the State during the year is computed as 33,695, which shows a 
decrease of 2920 on that of the previous year. Gold produced 
during the year was 300,289 oz. crude, equal to 254,435 oz. fine, 
valued at £1,080,773, as compared with £921,282 for the previous 

ear, 

Many of the mines have been idle from six to nine months of the 
year in consequence of the drought. 

The gold obtained from the dredges amounted to 25,478 oz., 
valued at £97,891, an increase of £8263 compared with last year. 
At the close of the year there were 35 plants in commission, valued 
= £260,700, while five others were in course of re-erection on other 
sites. 

The net value of silver, lead, and zinc exported during the year 
was as follows :—Silver—concentrates, ores, ke, £1 440,179 : 
lead—pig, &c.—£47,658; zinc—spelter, and concentrates— 
£10,625 ; total, £1,498,462; which shows a decrease of £460,559 
on the value of the output for the year 1901. The low price of 

silver and lead caused all the mines on the Broken Hill field, with 


between 300 and 400 men to carry out urgent repairs on the 
permanent way. , 

Mr. F. H. Chamberlain, who was appointed chief assistant 
electrical engineer for the Sydney tramways about eighteen 
months ago, has resigned, and taken up the position as electrical 
adviser to the Christchurch Council, New Zealand, at a salary of 
£1000 per annum. Mr. Chamberlain took charge of the Sydney 
system during the absence of the electrical engineer, Mr. O. W. 
Brain, while on an extended tour through America and England 
recently, and his skill and —t have never before been 
equalled by any Government official in Sydney. 








AMERICAN NOTES. 


(From our own Oorrespondent.) 
New York, April Ist. 

CONTINUED industrial activity throughout the United States is 
attracting immigrants in increasing numbers. During the past 
three months 110,643 immigrants have arrived, showing a marked 
gain over same time last year.- A very large portion of the 
immigrants arriving are from Mediterranean ports, and they find 
no difficulty in obtaining immediate employment. The middle 
and Far West continue to call for increasing supplies of labour, and 
it is estimated that the requirements of the country will be met ; 
the supply of skilled labour is notably scarce, but there is no 
remedy in sight. Wages have been advancing, and as we are 
now entering the annual strike cycle, it is probable that a good 
many industries will encounter demands for increase in wages, 

The Pennsylvania Railroad Company is entering upon a series of 

improvements in this city which involve outlays the extent of 
which have not been clearly figured out. It is about to begin the 
construction of a great tunnel which will pass under the North 
River, Manhattan Island, and the East River to Long Island. 
There will be a double-track elevated railroad Sondinn'te te tunnel 
about fourteen miles south-east of New York to the foot of Bergen 
Hill in West Hoboken. Here the double-track tunnel will begin, 
passing under Bergen Hill, Weehawken, North River, following 
the line of Thirty-second-street, under New York, continuing 
under East River to its terminus, making a tunnel 5} miles long. 
A connecting line will be built with the system covering the New 
England States, between New York and Philadelphia ; the eleva- 
tion of tracks through several cities will continue. The cost of 
elevating tracks in Philadelphia alone is given at 4,500,000 dols. 
The elevated structure in the city. will be 7000ft. long. Other 
railway systems are engaged in schemes of improvement of no less 
importance. The mills engaged in the manufacturing of equip- 
ment, including cars, rails, and engines, are once more called upon 
to figure on contracts for supplies, and the negotiations are likely 
to drag along because of the oversold condition of nearly every 
mill. A party of English railroad officials in Chicago to-day 
expressed the opinion through their spokesman, Mr. Robert Evans, 
‘* Weare absolutely amazed, I might say almost stunned, at the 
inconceivable amount of money being put into improvements of 
American railroads, It seems to me that more conservatism now 
would prevent many bankruptcies in the future.” American rail- 
way managers look upon the problem from a different point of 
view. Atthe present rate of growth of traffic of the country even 
the contemplated expansions will soon prove themselves insufficient. 
An immense section of country, a thousand miles or more square, 
is being opened up westward and north-westward of Chicago, 
wherein railway facilities are totally unable to meet even present 
demands. This section is oe | agriculturists, miners, and 
lumbermen. The Pacific Coast is developing at an inconceivable 
rate. The hotels of the leading cities along the Pacific Coast are 
unable to accommodate all the patronage. Resources of all kinds 
are being developed along that region as far as Alaska, and rail- 
way and shipping developments are being organised with a rapidity 
that is even surprising to hustling Americans. 
The steel industry is thriving and expanding. Notwithstanding 
the great expansion of capacity arranged for a year ago and now 
being hurried to a state of completeness, there is much new 
enterprise springing up, having for its object the development of 
ore lands and the building of shops, mills, and factories. The 
lesser industries are participating in this expansion of demand. If 
there is any product of rolling mills that shows signs of weakness 
it is bar iron, but the demand is still taxing capacity, All kinds of 
sheet iron are very active. There is an urgent request for bridge 
iron and all manner of structural material. 

Zinc developments are assuming large proportions. The produc- 
tion in 1895 was 98,686 tons ; last year, 158,645 tons. The prices 
for the past five years average 29-58 dols. os ton, while the 
increase in actual production does not average 10 per cent. a year. 
The increase in home consumption is very rapid. The total 
exports of copper for March were up to March 28th 12,177 tons, 
while for same time last year the exports amounted to 18,284 tons. 
Railroad improvements in progress are calling for loans in this 
city, which are straining banking facilities and giving rise to some 
ugly apprehensions among the managers of American finances, 
New York, April 9th. 
We are now passing — our annual strike epidemic, 
Nothing serious, or, at least, nothing beyond what was anticipated, 
bas occurred. Advances have been granted in quite a number of 
industries, and advances are being considered in others. The 
working men have been exceptionally lucky in securing compli- 
ance with their demands, and the demands have been granted 
without invading to any degree the comfortable margins now 
realised. A great many new enterprises are starting, all of them 
calling for equiprment in the way of machinery, &c., nearly all of 
which was contracted for during the past winter. The railroad 
companies are also crowding in orders for rolling stock, motive 

wer, and shop equipments, and existing manufacturing plants, 
big and little, are renewing their equipment steadily, The sum 
total of all this activity is that those industries engaged in furnish- 
ing equipment are taxed to their very utmost capacity. A great 
deal of old machinery is to be torn out this year and new substi- 
tuted. Raw material of all kinds is still in active request ; manu- 
facturers show no hesitancy when it comes to placing orders, In 
some industries raw material is being contracted for in advance of 
orders calling for it. The general tendency of prices continues 
upward, rather than downward, with two or three exceptions, and 
those exceptions show themselves in the iron trade. A vigorous 
effort is being made to exclude foreign pig iron, Just why 


and Enisle blow-off and isolating valves. 
highly convenient method of securing loose sheets, 


Record of recent construction, No, 41.— ) . 
record of some notable trains and contains some interesting 
information. Amongst other trains illustrated there is the Atlantic 
City Railroad Special, which took a party of English railway 
officials from Camden to Atlantic City, a distance of 554 miles, 
464 minutes, This, we understand, is the ordinary speed. 


Kerswell, to the Vivid, for the the 
Porpoise ; C. G. Taylor, to the Vivid, for the Aurora, and to 

Britannia, for the Aurora; and J. C. ? co. te 
for the Aurora. Engineer sub-lieutenants: J. B. Pulliblank, ‘ 
the Alacrity; A. E. Shillcock, to the Vivid, for the Aurora, 4m 
to the Britannia, for the Aurora; and J. J. Sargen 


aS 
a 
the surface. During the past few weeks pig iron consur 
been ordering with a little more liberality Stoned, at prices ‘wine 
made foreign dealings preferable to placing orders at ben 
There is at this time quite a strong inquiry for steel billets ae 
two or three railroad companies have suddenly appeared jn tho 
market for steel rails. It is predicted that these orders wil) ¢, 
abroad. Within the past few days quite a block of business Pd 
been secured from our shipyards to cover recently contracted fy 
work, There is also a good demand for car wheels as well ag od 
lumber entering into car construction. Lumber manufacturer, 
are now bidding upon some very large railroad orders and car. 
building orders. hile the freight congestion is partially oypp. 
come, there is much cause of complaint, and the car buil ers aro 
called upon to help the car builders out. The volume of traffic jy 
still enormous, and many merchants and manufacturers are suffer. 
ing for delayed material and supplies. = 

ae is no change in the steel rail situation, Standard sections 
are 28 dols.; material for tram roads is about 5 dols, higher per ton 
Steel for boilers, engines, and general engineeri re‘uirements is 
commanding the highest price, particularly where buyers arg 
urgent as to deliveries. : 

The Pennsylvania Railroad gon is completing its arrange. 
ments for the expenditure of several million dollars in tunnels 
bridges, and terminal facilities in and around the city. Work yj 
be begun on some portion of these enterprises at once. Preparg. 
tions are also being made to begin the Pennsylvania tunnel, The 
proposed station in this city will be robably the largest and finest 
in the world. The total assessed valuation of the property whors 
the station is to be built is stated to be about 40,000,000 dols, Th, 
terms of purchase have been made for about 7,000,000 dols, worth 
of it, and terms will be made for the balance as soon as possiblo, 
It is intended to furnish rapid transit facilities to Long Island for 
a distance of 100 miles from New York City. Passengers wil] }x 
transported to and from the city at a very high rate of speed, 
Property is already advancing in anticipation of the projected 
improvements. 

he general tone of the market is most gratifying, while finan. 
ciers are uttering and greg | some prognostications regarding 
the financial ability of the banking interests of this city to take 
care of the load of business pressing in. It is generally thought 
that tbe season will pass without any serious catastrophe, 








CATALOGUES. 


Roserts Bros,, Dukinfield, Manchester.—Catalogue of disc 
surface grinders. 

T. W. Broappent, Huddersfield.—No, 3 general catalogue of 
electrical machinery. 

Wittiam A. GRANGER, Brooke-road, Stoke Newington, 
Particulars of the Granger forced-draught furnace. 

British ACCUMULATOR COMPANY, Parliament Mansions, Victoria. 
street, S.W.—1903 catalogue of stationary accumulators, 
Linouite Company, 47, Victoria-street, London.—Pamphlet 
describing the Linolite system of electrical illumination. 

Ertrn’s ENGINBERING Company, 70, Gracechurch - street, 
London.—Catalogue No. 143, describing the Erith underfeed stoker, 

PHALANX Wriypow BuLINp Company, 50, Bishopsgate-street 
Without, London.—Catalogue of blinds of various types made on 
this principle. 

Lyte Company, Limited, Harrison-street, Gray's Inn-road, 
London. — Catalogue No. 3 describing the Lyle dossier system of 
filing correspondence. 

ENGLISH STEAM Wacon Company, Hebden Bridge.—Leatlet 
describing a five-ton steam wagon, the novel feature of which 
appears to be the driving gear. 

E. P. ALLAM AND Co., 11, Hatton-garden, London. —Bulletin 
No. 6, containing particulars of Premier ironclad motor rheostats, 
motor switches, cut-outs, and circuit-breakers. 

MonTE CALLoW AND Cv., 6, Ludgate-broadway, Londou.—Loose 
sheets of electrical apparatus, including the D.C. starter for 
electrically-driven pumps and Perfecta resistance apparatus, 
DERMATINE Company Limited, 95, Neate-street, London, 5.E. 
—Dermatine price-list for 1903, embodying an account of the 
discovery and manufacture of india-rubber, gutta-percha, and 
dermatine. 

INDURATED PULLEY Cover Company, 12, Paul-street, Lendon. 
Circular describing a new pape bear pe, | composition aptly called 
“‘Slipeure.”—The material is applied to the pulley by_a_brush and 
hardens quickly. 

ARNOLD GoopwiIN AND Son, Southwark Bridge, London.— 
Catalogue of air compressors and vacuum pumps driven by steam, 
belt, electricity, or oil, and pamphlet on ‘‘ Pumping Liquids by 
Compressed Air.” 

MARSHALL, SoNS AND Co., Limited, Gainsborough.—Industrial 
section of No. 282 catalogue of steam engines and boilers and 
other machinery. ‘The illustrations in this book are above the 
average in quality. 

HENDERSONS, Aberdeen, Scotland.—From this firm we have 
received a wall card on which is depicted a view of a viaduct built 
of mass concrete without scaffolding by the assistance of a cable: 
way 1000ft. span capable of carrying « load of three tons. 
RHopes ELEcTRICAL MANUFACTURING Company, Bishopsgate- 
street Within, London. —Catalogue of continuous current K. E. 
type motors ; these machines are made to give from 4 horse-power 
to 40 horse-power, and from 1 kilowatt to 24 kilowatt at various 
speeds, : 
NILEs-BEMENT-Pond CoMpaNy, Liberty-street, New York. 
Illustrated catalogue of horizontal boring, drilling, and milling 
machines.—This book is admirably got up ; the illustrations, made 
by the half-tone process, are of the best American quality. 
TEMPLER AND RaANAE, Limited, Spon-street, Coventry.—Binder 
containing pamphlets describing the manufactures of this company. 
These include ‘‘T. R.” stop valves for engines; Sterling stop 
valves for mains; Tempo combined stop and isolating valve for 


boilers; Retent valves for boilers ; Dyad valves for feed service ; 
This binder furnishes 4 


Locomotive Works, Philadelphia, Pa., U.S.A. 


BALDWIN 
This part is devoted to 4 








Lonpon GeoLocivaL Fistp Cxass.—The Saturday afternoon 


excursions of this class, conducted by Professor H. G. — 
F.R.S., will commence on a 25th. Amongst the localities 
be visited this season will be: 2 

Harefield, Sevenoaks, Leighton, and Tunbridge Wells. bert 
=". can be obtained from the hon. sec., R. Hor 


-on-the-Hi lesbur. 
Walton-on-the-Hill, Ay “ "ane 


entley, 33, Church-crescent, Muswell Hill, N. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer lieutenants: G. 7. 


heton; T. P. Jackson, to the 


Pearson, to the Britannia, 


t, to the 








the exception of the Proprietary, the Central, Block 10, and 
South, to suspend temporarily the output of ore, : 


American makers should be anxious to do this is not apparent on 


Britannia, for the Aurora, 
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ag IRON, COAL, AND GENERAL TRADES 
18E BIRMINGHAM, WOLVERHAMPTON, AND 
(THER DISTRICTS. 

(From our own Oorrespondent.) 


‘up works have begun to start again after the aatiios, and there 
THe Mtisfactory number of orders to be got on with, whilst the 
se ook remains favourable. Sections of iron and steel 


t] 
Cane the engineering trades continue to form a large propor- 
ef the class of material which is just now being turned out. 
pee deal of satisfaction is expressed at the favourable nature of 
A Oeard of Trade returns, especially as regards the exports of 
- m engines—a state of things which is the more gratifying 
al as the demand for increased power argues a progressive 
— dition of affairs with regard to the various industries requiring 
poor of machinery. The pig iron trade is keeping up to its 
former level, and does not appear, so far, to have been influenced 
hy the temporary set-back which is reported from America, 
"In the finished iron trade there is no appreciable alteration in 
ices, matters one oe the sume as for the past few 
er The demand for best descriptions of iron for the manu- 
facture of heavy forgings, and more S fomge teres for superior 
qualities of boiler plates, 1s all that could be desired. A cheerful 
tature of the general situation has reference to the good foreign 
outlook which exists, there being both in engineering and iron and 
steel material a large amount of work on the boo s for various 
foreign countries, with good prospects of its continuance. Engi- 
neering houses are well engaged on steam pumps for mining pur- 
poses, and further orders have been received from South Africa, 
while for irrigation plant in India and Australia a steady demand 
rules. Pumps for Russian oil works are also in good request. The 
rolling stock makers are exceedingly busy on export orders for 
Indian and colonial railways, and they have also some good orders 
in hand for South America. Orders have lately been received 
from New Zealand for dynamos and engines, whilst electric plant, 
both for power and light, have been ordered for stations upon some 
f the Indian and colonial railways. Trade with South Africa for 
engines and plant for mining purposes is steadily increasing. 
Motor car builders report well of the demand, and current require- 
ments include also a large number of motor cycles. Considerable 
orders have recently been booked for execution at the new works 
of the General Electric Company at Witton. Three dynamos of 
12 brake horse-power each are to be built for Pretoria, and four 
larger ones of 580 brake horse-power each are going to the new 
Kleinfontein mines. ‘Lhe steam engines for driving these dynamos 
are being built by Messrs. Belliss and Morcom. This last-named 
firm are experiencing an excellent demand for high-speed engines 
for driving dynamos for electric lighting and power purposes, 








NOTES FROM LANCASHIRE, 
(From our own Oorrespondents.) 


Manchester.—Generally throughout the engineering, the iron and 
steel, and the coal trades of this district, operations during the past 
week have been considerably interfered with by the holidays. In 
the iron market the limited business put through has afforded no 
very real test of prices. The position with regard to pig iron 
remains, however, weak, if anything, largely owing to the unfavour- 
able American reports, but there is no further appreciable giving 
way inprices, and there would seem to be some ground for anticipat- 
ing that the gradual progressing improvement in most local iron- 
using branches of industry es tend towards a steadying of the 
market, especially as makers of the brands of pig iron chiefly used 
in this district are practically all well sold for some time ahead. 
The outlook is, however, generally regarded as one of considerable 
uncertainty, and this continues to restrict buying to the narrowest 
possible limits, The manufactured iron trade is just about holdir 
its own, with perhaps an improvement in some branches, oa 
prices are held to at list basis rates, A strong position continues 
tobe reported generally throughout the steel trade, both in raw 
and manufactured material, some descriptions of finished steel 
steadily hardening in price. 

The Manchester Iron ‘Change meeting brought together not 
more than a thin attendance, and generally there was only a 
partial sort of resumption of business after the holidays. Any 
inquiries on the market were mostly for small quantities just to 
cover immediate requirements. In pig iron there was but a slow 
business doing, with very few orders of weight on the market. 
For local and district brands makers’ quotations are unchanged, 
but the position is, perhaps, in some cases not as strong. Lancashire 
makers would be ready sellers of Nu. 3 foundry at about 58s., less 
2}, delivered Manchester. Lincolnshire makers report that at 
their basis rates of 55s. 6d. net for No. 3 foundry delivered 
Manchester, they are booking practically no new orders owing 
merchants underselling freely in the open market, and there 
would appear to be anticipations that following the downward 
move in Middlesbrough, Lincolnshire makers may not be able to 
maintain their recent advance. As, however, they are fully sold 
for the present, there would seem to be no immediate reason for 
reducing their list basis rates. Derbyshire iron remains without 
quotable change, No. 3 foundry delivered Manchester ranging 
from about 56s, up to 57s. net. ere is just now very little buy- 
ing going on in forge qualities, but quotations remain nominally 
on the basis of about 54s, 6d., less 24 Lancashire, 53s, 2d. 
uet Lincolnshire, and 52s, 6d. to 53s, net Derbyshire delivered 
Warrington. Middlesbrough iron gradually eases down 
upon recent quotations, with a good deal of irregularity 
i prices according to delivery, sellers bei prepared 
to k forward contracts at substantially under current 
rates. For prompt delivery prices for open brands average about 
58s, 4d. to Oss. 7d., with pone brands quoted by makers about 
50s, 4d, to 59s, 10d. net delivered by rail Manchester. Scotch 
iron remains about steady at late rates, and, delivered Manchester 
docks, is yuoted about 60s. 6d. net for Eglinton, 63s. 3d. to 
63s. 6d, Glengarnock, and about 63s. 6d. Gartsherrie. 

Generally throughout the finished iron trade the position 
remains much the same as last reported. New work stil! comes 
forward ey ES and one or two of the largest forges in the 
district are short of orders to keep them fully engaged, although 
some of the smaller rolling mills are pretty well booked for a few 
weeks ahead, Prices are without quotable alteration, £6 10s. 
remaining the list basis for Lancashire, and £6 10s. to £6 15s. for 
North Staffordshire bars delivered in Manchester district. Sheets 
are ee a trifle stronger, and scarcely quoted under £8 2s, 6d. 
0 *9 os., with hoops remaining at the Association basis of 
£7 2s. 6d. random to £7 7s. 6d. special cut lengths delivered Man- 
chester, and 2s, 6d, less for shipment, 

Nut and bolt makers report only a very limited inquiry just 
how coming forward, but this is usually the case at the present 
ie ot the year, when stocktakings and holidays largely inter- 
ere with engineers’ requirements. List basis prices are nominally 
unchanged, and generally held to for small parcels, but special 
erations are the rule where anything like quantities are tendered 


In the steel trade a tolerably active inquiry continues to be 
reported, chiefly, however, for comparatively small quantities. 
ere has been a very fair demand for hematites of late, and 
inakers are holding firmly to recent quotations, 688, 6d. to 69s. 
hs ing about the minimum, with some special brands quoted 70s. 
cd 70s. 6d. net for No. 3 foundry, delivered Manchester. 
|-made steel billets are firm at £4 15s. net. Steel bars are not 

po under £6 7s, 6d. and £6 10s, y to £6 12s. 6d.; common 
: plates are firm at £6 10s, to 12s, 6d., with prices more 
Inte, averaging about the maximum quotation. Steel boiler 
Pp = are not je per by the non-associated makers, who are now 
se y well booked at under £7, with the Association basis remain- 
ng at £7 2s, 6d., less 24, for Lancashire boiler specifications 








delivered in the Manchester district. Finished steel works, as a 
rule, are well sold, and there is a steady tendency towards stiffen- 
ing in"prices where new business has to be quoted for. 

In the engineering trades of this district the position, taking it 
all through, continues fairly satisfactory and in most branches new 
work is coming forward steadily.@ The generaljactivity in the 
lecomotive building and electrical engineering trades is being fully 
maintained. There are further inquiries on the market for 
between forty and fifty locomotives, including thirty for the 
Japanese Government. In structural engineering activity is also 
very general. A steady improvement is going on in the boiler 
making trade, and although some firms are still short of orders in 
most cases they are getting decidedly better off for work, Machine 
toolmakers are securing a fair weight of new orders, and practically 
all the leading firms of the district are tolerably well off for work 
for the present. In other branches of engineering there is also a 
steady improvement, and although it is exceptional where there is 
any actual pressure of work it is only in isolated cases that 
establishments are really short of orders, The textile machinery 
trades are mostly better supplied with work than they have been 
for some time past, although, as previously intimated, agood deal 
of this has been taken at rather low-cut prices. 

The monthly report of the Amalgamated Society of Engineers, 
issued during the past week, confirms generally what I stated in 
my previous notes with regard to the improving industrial position. 
Mr. G. N. Barnes, the general secretary, reports that trade is 
certainly better and is apparently improving, judging not only from 
the reduced numbers of unemployed, but also from the repeated 
applications for pattern-makers. He adds the membership of the 
Society is now 94,157, being an increase of 464 on the month, and 
the number of unemployed was 3642, against 3871 in February. 
Mr. John Hodge, the general secretary of the British Steel Smelters’ 
Society, also reports that all the omens of the past month point 
to an improvement in the steel trade, although in the Bolton 
district the position is returned as bad. In the tin-plate trade 
employment has not been so good as the previous month. 

The holiday stoppages of collieries, which in many cases have 
extended wellintothe present week, with pits asa rule notgetting into 
full operation until Wednesday, together with the exceptionally 
severe spell of winter-like weather, have brought about a stronger 
position so far as all descriptions of round coal are concerned. An 
increased inquiry for house-fire consumption has necessitated a 
good deal of filling up out of stock to meet requirements, and this 
has tended to steady prices which previously were wavering, with 
the result that there is no further giving way beyond the conces- 
sions here and there announced at the commencement of the 
month, and it is now tolerably certain that current rates will be 
maintained until the end of April, when the question of some 
reduction is to be brought forward for consideration. There is 
aiso a steadier tone with regard to the lower qualities of round 
coal, and although there are anticipations on the part of buyers 
that when the large contracts for locomotive fuel and gas coals come 
forward for settlement some concession upon last year’s prices is 
not improbable, coal owners do not at all take this view of the 
situation, and are talking of firmly holding to, the 1902 contract 
rates. Engine fuel still occupies the strongest position in the 
market owing to the restricted production of slack, and advanced 
rates have to be paid on all new contracts that are now put 
forward. 

A fairly good inland demand is the general report with regard 
to the lower qualities of round coal suitable for steam forge and 
general manufacturing purposes ; for these prices are also showing 
rather more firmness, and collieries are not disposed to entertain 
inquiries for quantities for forward delivery at anything under 
current rates, averaging 8s. 6d. to 8s, 9d. and %s. per ton at the 
pitmouth. 

The strong hardening tendency recently repcrted in all descrip- 
tions of engine fuel is fully wn oes te | and although perhaps 
there has been no further advance in prices beyond what was 
reported last week, collieries have no difficulty in getting 3d. to 
6d. per ton above late rates where any new business is put through. 
At present all qualities of slack are scarce on th2 market, the 
better descriptions especially, and very few collieries are in a position 
to entertain new inquiries that come forward, whilst asa rule they 
are very chary about contracting forward, as there seem to be 
anticipations of a still further stiffening in prices. Current quota- 
tions are extremely firm at about 4s. 6d. to 4s. 9d. for the common 
slacks, 5s, 9d. to 6s. 3d. medium sorts, and from 6s, 9d. to 7s, 3d. 
for the best qualities of slack at the pit mouth. 

Business is reported generally quict in the shipping trade, to a 
large extent owing to the recent stormy weather preventing 
vessels getting into port, and for coal lying under load some low 
prices are quoted. Holders have been willing to make clearance 
sales in some cases at about 9s. 6d., with ordinary quotations 
ranging from 9a, 9d. to 10s. 3d., delivered Mersey ports. 

A brisk inquiry continues to be reported for all descriptions of 
coke, and prices are fully maintained at late rates ; in fact, where 
new contracts are put forward slight advances are being asked, 
and the general tendency is in a hardening direction. 

Barrow.—There is not so strong a feeling in the hematite pig 
iron trade this week, but this is absolutely on warrant account only. 
The position of makersis steady. They are well sold forward ; they 
are doing a regular business which is quite equal to their output, 
and the position of the market, generally, speaking from a con- 
sumptive point of view, is very satisfactory. Prices are firm at 
61s. 9d. for mixed Bessemer numbers net f.o.b. Warrant iron is 
easier at 60s. 3d. net cash sellers, buyers ld. less. Stocks have 
been reduced during the week by 610 tons and are now held to the 
extent of 25,160 tons. It is probable they will be reduced further, 
as the available iron in the hands of makers is very small. Very 
little is being done in forge and foundry iron, but asteady, though 
necessarily a small market exists for charcoal iron and for 
spiegeleisen. 

Iron ore is in very steady demand at 12s. 6d. per ton net at 
mines for good average sorts, while Spanish ores remain at 16s. 6d. 
per ton delivered at West Coast ports. Vigorous efforts are being 
made in various parts of the Furness and Cumberland district to 
discover new <leposits of iron ore, as the local supply is becoming 
more and more exhausted every year, and it is necessary to use 
more and more of foreign ores, 

The steel trade is well employed on heavy rails, tram rails, light 
rails, billets, slabs, rods, and merchant steel generally. There is 
not, however, a full business doing in ship and boiler plates, nor in 
heavy or light castings, but a good market is maintained for chilled 
steel castings. Prices are very steady. 

Shipbuilders are not over well off for orders, but there is every 
indication that new work will soon come to hand. The new sand 
pump dredger building at Barrow for the Mersey Dock and 
Harbour Board will be ready for launching this month or next. 

The shipments of iron and steel from West Coast ports last week 
amounted to 17,683 tons, embracing 5663 tons of pig iron and 
12,020 tons of steel, showing a decrease of 13,338 tons with the 
corresponding week of last year. Shipments of iron and steel for 
the year have reached 25,170 tons, being a decrease of 74125 tons 
compared with the corresponding period of last year, 

Coal and coke remain very quiet at low prices, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

THIs has been almost a complete week of holidays so far as 
actual working is concerned, although in some departments of the 
iron and steel industries a little work has been done. In the 
South Yorkshire coalfield the pits were set down on Thursday of 
Jast week until Wednesday of this week. In other cases, however, 
there has been a whole week’s stoppage, partly with a view to 
facilitate the carrying out of ota usiness in coal is, of course, 
entirely governed by these conditions, At the approach of Easter 











merchants replenished their stocks with a view to the playtime, 
and prices are maintained pretty much at the old rates. In West 
Yorkshire the owners decided to grant a concession of 1s, per ton, 
and it may be that the South Yorkshire owners will follow this 
lead towards the end of the month or the beginning of May. The 
output of coal for the year so far has not been equal to general 
expectations, and, should the present sharp weather continue after 
the Easter holidays, there is bound to be a little more firmness, 
particularly in the house coal trade. 

There is somewhat less doing in steam coal with Hull. As we 
anticipated, the United States trade has fallen off, whilst other 
foreign markets are not ordering quite so freely. The exports, 
however, are fairly satisfactory, and the home markets are brisk 
enough to prevent any fall in values, Coke keeps improving, and 
values remain at former quotations. The best qualities fetch 
12s. 6d. per ton at the ovens ; ordinary furnace coke about 11s. 

er ton. Some firmness is reported in small coal, which has long 
en very weak, while best slacks continue to improve in value. 

When tho Miners’ Federation made their application to have 
restored to them the 10 per cent. taken off wages by the award of 
Lord James of Hereford last year it was necessary, of course, that 
the books of the collieries in the Federation area should be audited. 
It is understood that this work bas now been practically completed, 
and the decision of the arbitrator may be looked for in a short time. 
Strict secrecy has been maintained, and it is not known whether 
the result will justify the demand of the miners, or leave matters 
as they are. In any case it is satisfactory to know that the busi- 
ness is to receive a peacable solution, 

In the heavy industries there is no change to indicate this week. 
Several of the larger establishments have received one or two g 
lines, but a great deal more work could be done than manufacturers 
have to give out. In the crucible steel trade orders appear very 
unequally divided, and several of our larger firms are not so well 
off as they were in the opening month of the year. In other 
directions, however, new work has been sufficient in some quarters 
to encourage the firms to increase their powers of output—a circum- 
stance which at present tells most severely upon the smaller 
houses. When the great establishments are kept going with 
Government and other large contracts, they do not trouble about 
securing the smaller orders, but when work is scarce and powers of 
production increased, even the largest firms must seek out orders, 
and thus compel the smaller makers to face a competition which they 
find very hard. 

There seems a tendency at present, not merely in Sheftield, but 
outside, to delay buying steel beyond immediate requirements, in 
the expectation that prices may “‘drop” a little later. At present 
there is not much sign of this expectation being realised, the cost of 
production being far too high to admit of it. Iron and steel 
manufacturers state that there must be considerable concessions in 
both coal and coke before they can ‘‘ease off” prices, while the 
coalowners and coke makers are equally positive that they cannot 
alter their rates under existing circumstances. 

Although some fair orders are coming in from South Africa, 
business is not anything like so good in that market as it was 
expected it would be at the beginning of the second quarter. 
There is no rush of work whatever, and representatives of Sheffield 
firms are writing home to say that they expect no briskness in 
demand until affairs are much more settled than present prospects 
give much hope for. We believe, however, that when repatriation 
and re-settlement are well advanced, and the mines get into full 
operation, there is certain to be an active demand for all kinds of 
steel, mining machinery, light and heavy edge tools, cutlery, 
plated and white metal ware, and, indeed, for most of the goods 
made in Sheffield. 

The foreign trade in cutlery exhibits a slight improvement on 
the month. The business done during last March reached a value 
of £51,218, against £50,254 for the corresponding month of last 
year. For the three months the value is £159,922 against 
£146,901. In hardware the value last month was £138,668, against 
£114,272 for March of 1902. It is noteworthy that the largest 
increasing market is British South Africa, which, in cutlery, 
although showing a slight decrease on the month, exhibits on the 
quarter an advance from £29,886 to £36,487. The United States 
increased from £17,892 to £23,471. Australasia, however, is a 
distinctly decreasing market in cutlery. 

The shareholders of Messrs. Newton, Chambers and Co., Limited, 
Thorncliffe Ironworks, near Sheffield, at their annual meeting held 
last week, re-appointed the retiring directors, the Earl of Wharn- 
cliffe and Mr. William Sidebottom. Mr. Athol John Capron was 
appointed to the board to fill the vacancy caused by the death of 
Lieut.-Col. William Henry Newton, who had been a director for 
sixteen years, and whose decease is deeply regretted. Mr. 
William Alot, who has had charge of the collieries for many years, 
and Mr. C. W. Dawson were appointed as additional directors. 
The directors in their report state that the collieries have been 
well employed during the year, but owing to keen competition for 
orders, prices have not been satisfactory. The continuance of the 
coal tax is stated to have seriously affected the company’s business. 
In the works, the directors state that a smaller business has been 
done at lower prices. 








NORTH OF ENGLAND. 


(From our own Correspondent.) 

As might naturally be expected, this week has been a very dull 
one, both as regards sales and deliveries, and speculative business 
has subsided. Speculators, in fact, have ceased to buy, and show 
themselves much more disposed to ‘‘ unload,” as, under present 
circumstances, it would appear advisable to lessen their 
holdings. Shipments of pig iron from the Cleveland district are 
poor this month—they are 30 per cent. below those of last month, 
and as much below those of April, 1902. The deliveries oversea 
are not a third of what they were last month, and not half the 

uantity reported in the corresponding month of last year. The 
shipments, indeed, are distinctly disappointing. 

There can be no question that the American demand for Cleve- 
land pig iron has practically ceased, and advices from that country 
are the reverse of favourable for traders on this side. Private 
advices are even more pessimistic than those appearing in print. 
With a make at a rate close upon twenty million tons a year, and 
the difficulties of transport got over, the Americans can again 
satisfy their own needs, and will not require any European iron. 
Thus, the tendency there is altogether in buyers’ favour, and 
prices of American iron have been reduced. There is now no 
advantage in price derived from importing pig iron from this side. 
Only one cargo of pig iron has so far this month been sent from 
the Cleveland district to America, 5000 tons being despatched on 
Wednesday. During the last fourteen or fifteen months the 
Cleveland ironmasters have reaped much benefit from the 
American business. If it had not been for that they would have 
had to be content with lower prices, and would probably have 
had to reduce their production. Now that the American ‘‘boom’ 
is over, they will have to look to the Continent for taking more of 
their iron, and to induce consumers there to do so they will have 
to bring down their prices somewhat substantially, for continental 
iron is cheaper than Cleveland at present. Jt is many years since 
there was so small a demand from Germany and Belgium for Cleve- 
land iron. 

The accountants have officially ascertained from the books of the 
Cleveland ironmasters that the average price realised for the No. 3 
Cleveland pig iron delivered during the first quarter of the year 
was only 47s. 2-8ld. per ton, which was much below what had 
been expected. The official figure for the last quarter of 1902 was 
49s, 7-39d. per ton, and, taking into account the higher quoted 
rates of the first quarter, it was believed that the realised rate 
would be over 50s. During the last month of the quarter makers 
quoted as much as 52s. 6d. per ton. Traders were disappointed 
when the return showed a decline of no less than 23. 4-58d. per 
ton, Evidently the makers did not sell much iron when the prices 
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were up at the higher figures in the second half of the quarter. 
They did, however, sell heavily in January, when prices were 
considerably below the figures which they attained in March. 
Unsatisfactory as the return was, the price was above the average 
for the whole of 1902, which was 46s. 10d. 

Blast furnacemen’s wages in the North of England are regulated 
by the realised price of No. 3 Cleveland pig iron, and for the 
second quarter of the year they will get rates 3 per cent. less than 
ia the first three months. Railway rates for the conveyance of 
iron-making materials also fluctuate with the realised price of No. 3 
Cleveland pig iron, and for the current quarter they have dropped 
2 per cent. 

At a conference between the Cleveland Mineowners’ Association 
and the representatives of the ironstone miners held at Middles- 
brough on Wednesday, the former claimed a reduction of wages, 
as might have been expected with pig irondown. The proposal 
will be submitted to the general body of miners, and the decision 
of the latter will be given at a further conference to be held on 
27th inst. 

Prices of Cleveland foundry pig iron have continued to fall, and 
makers on Wednesday would sell No. 3 readily at 50s. per ton, 
which is half-a-crown less than they could get less than a month 
ago. But second hands were offering No. 3 at 493. 104d., and 
were keen sellers at that. No. 4 stnas B has been put down to 
493, 9d., notwithstanding that it is scarce. The lower qualities are 
not much influenced by the fiuctuations in the warrant market, 
and practically are at the same figures as ruled last week, though 
there has been a lessened consumption during the last few days on 
account of the holidays at the finished ironworks. Grey forge is 
at 48s. 6d ; mottled at 483.; and white at 47s. 6d. 

The hematite pig iron trade in this district is satisfactory, and 
prices have not followed the decline in Cleveland foundry pig iron 
rates ; indeed, they are higher than they have been at any time this 
a on account of the revival of the steel plate and angle trades. 
agg numbers cannot be had under 58s. per ton, and No, 4 is at 
033. . 

At the annual meeting of Messrs. Bell Brothers, Limited, 
Clarence Ironworks, Midd'esbrough, it was reported that the 
profits realised in 1902 reached £129,730, compared with £33,004 
12. 1901 The chairman, Sir Lowihian Bell, pointed out that the 
increased profit was not due to improved selling prices, but had 
bsen brought about by reductions in the cost of minerals and 
wages. During 1902 the pig iron sold realised on the average 3}d. 
per ton less than in 1901, whick was described as a lean year. 
Three-fourths of the increased profits were accounted for by the 
more eeonomical working of the Clarence furnaces. Sir Lowtbian 
referred to the economic position which Cleveland occupies on 
account of the proximity of the ironstone, and he stated that Mr. 
Maurice Bell, one of the directors, and Mr. Jones, the manager of 
the Clarence furnaces, had gone to the United States to glean 
information about the most recent methods of manufacture. It 
was further stated that with nine furnaces at work in 1902 the 
output of pig iron had reached 345,320 tons, whereas in 1901 with 
ten furnaces in operation the production was 340,889 tons. The 
coke used per ton of pig iron produced was 22-92 cwt., compared 
with 23-48 cwt. in 1901. Messrs. Bell Brothers in 1902 raised 
788,714 tons of coal, 1,131,848 tons of ironstone, and 242,027 tons 
of limestone, and they made 298,734 tons of coke. The dividend 
paid on the ordinary shares was equal to 13 per cent. fcr the year. 

The manufactured iron and steel industries are improving 
— though there have not been many orders booked this 
week, but that is on account of the holidays. Nearly all the 
works were kept in operation on Good Friday, but have been 
closed half this week, and in some cases the whole of the week. 
Prospects are more favourable, more especially in the rail depart- 
ment. The official quotation for heavy steel rails is £5 10s. net at 
works. Steel ship plates are firm at £6 ; iron ship plates at £6 15s. ; 
steel ship angles at £5 123. 6d.; iron ship angles at £6 10s.; and 
common iron bars at £6 10s.; all less 24 per cent. f.o.t. 

The engineering industry is more active in some of its branches, 
but as a rule it may be described as quiet, more especially the 
marine engineering branch, though even it is less inactive than it 
was. The question of the wages of the members of the Amalga- 
mated Society of Engineers has still to be settled. The employers 
have amended their original claim, and it is now for ls. per week 
reduction on time rates, and 24 per cent. on piece rates, or just 
half what they asked at first. It is believed that the men are averse 
to accept even the modiied proposals. 

Messrs. Hicks and Thomas, of Middlesbrough, have patented an 
improvement in the construction of railway chairs, clinchers 
taking the place of wood for gripping the rail. These clinchers, 
like the jaws of an ordinary chair, are integral with the sole plate. 
The clinchers or real jaws are loose, and when united they enclose 
as which serves as the interlock of the rail bottom flange, 
while the upper part is in tight grip with the web. The great 
advantage claimed is that the greater the load or pressure on the 
clincher the tighter the grip on the rail. The external shape of 
the clincher is adapted to fit a concave or recessed surface in the 
sole of the chair, so that lateral movement of the clincher can- 
not take place. 

The report of the directors of Robert Stephenson and Co., 
Limited, for the year ended December 31st, 1902, states that 
during the year the locomotive works were transferred from the 
old engine factory at Newcastle to the company’s new premises at 
Darlington. Whilst this transference was in progress both the 
factories were necessarily disorganised and inefficient, and the 
locomotive work was carried on ata loss. The shipyard, by 
reason of the scarcity of orders and the delay in the completion of 
the graving dock, showed a loss, The marine boiler shop and the 
foundry in South-street, Newcastle, both showed satisfactory 
profits. The locomotive works were fairly well supplied with 
orders ; also the foundry and marine boiler shop. The cost of 
removing the locomotive machinery and plant from Newcastle to 
Darlington was £7481, and that has been paid out of revenue. 

The coal trade is again showing improvement, and the spring 
export season gives promise of being a busy one, notwithstanding 
the cessation of the demand from America, The shipments to the 
Baltic are likely to be large, and this is putting the producers of 
steam coal in amore satisfactory position. For best steam coal 
10s, 3d. f.o.b. has to be paid, and for smalls 5s. 6d. For best gas 
coals 8s, 9d. f.o.b. is the regular figure. The coke trade is active, 
but prices are somewhat less firm, in sympathy with the fall in 
Ceveland pig iron. Furnace coke of average quality can be got 
at 163, 6d. per ton, delivered on Teesside, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been comparatively little doing this week in the iron 
market, owing to the holidays. The market was closed on Friday, 
and also on Monday. There was a fair inquiry for Cleveland 
warrants on Tuesday, when the market re-opened, but there is a 
want of strength, and little inquiry on the part of consumers, 

Business has been done in Cleveland iron from 49s. 9d. to 50s. 
cash, and from 50s. to 60s. 2d. one month. Scotch warrants are 
quoted 54s, 9d. cash, and 55s. one month, with very little doing. 
Cumberland hematite has been done at 60s. cash, but the quantity 
of this iron changing hands is Jimited. 

The steel makers are buying fair quantities of Scotch hematite 
pigs, which are quoted by merchants 63s, per ton for delivery at 
the West of Scotland steel works. 

The output of ordinary pig iron has been well maintained. 
There are B7 furnaces in blast in Scotland, compared with 83 at 
this time last year, and of the total 44 are making hematite, 38 
ordinary, and 5 basic iron. 

The prices of Scotch makers’ iron are steady :—G.M.B., No. 1, 
is quoted at Glasgow, 57s. 6d.; No. 3, 54s, 6d.; Wishaw No. 1, 
58s.; No, 3, 55s. ; Carnbroe, No, 1, 59s.; No, 3, 67s, 6d.; Clyde, 


No. 1, 65s.; No. 3, 58s. 6d.; Gartsherrie and Calder, Nos. 1, 
65s. 6d.; Nos, 3, 59s.; Summerlee, No. 1, 69s.; No. 3, 59s. 6d.; 
Langloan, No. 1, 70s. 6d.; No. 3, 59s. 6d.; Coltness, No, 1, 
71s. 6d.; No. 3, 59s. 6d.; Glengarnock at Ardrossan, No. 1, 
65s. 6d.; No. 3, 59s.; Dalmellington at Ayr, No. 1, 59s. 6d.; 
No. 3, 56s.; Eglinton at Ardrossan or Troon, No. 1, 59s. 6d.; 
No. 3, 56s. 6d.; Shotts at Leith, No. 1, 66s. 6d.; No. 3, 59s.; 
Carron at Grangemouth, No. 1, 67s. 6d.; No. 3, 59s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7880 tons, compared with 5730 in the corresponding 
week of last year, showing an increase of 2150 tons. 

The stock of pig iron in the Glasgow warrant stores has been 
reduced nearly 500 tons in the past week, and now amounts in the 
aggregate to about 19,000 tons. 

The arrivals of Middlesbrough pigs at Grangemouth were com- 
paratively large, showing an increase of about 300 tons over those 
of the corresponding week of last year. 

The finished iron and steel trades have fair employment, but 
there is little or no pressure for delivery of patie, and business 
on the whole is rather slack at the moment, there being a scarcity 
of fresh orders. Makers are, however, looking forward to some 
improvement between now and midsummer, 

There has been a brisk trade in coal throughout the week. The 
recurrence of cold weather, with snow, has given a decided stimulus 
to the inquiry for household coal, which has been selling very well 
at steady prices. The shipments are also satisfactory. The 
aggregate clearances from the Scottish ports in the past week 
amounted to 218,366 tons, compared with 209,595 in the preceding 
week, and 182,579 in the corresponding week of last year. There 
has been a fair inquiry for future shipment, and the trade, upon 
the whole, is in an encouraging state. Prices are fairly well main- 
tained, but coalmasters complain that the business is not so profit- 
able as they could wish owing to the continuance of high wages. 
The miners are working very well, and making a large and steady 
output, 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 


Ur'to mid-week the holiday aspect of things was very marked. 
In the valleys almost a total suspension of colliery operations, only 
absolutely necessary work being done, and at the docks at all 
ports half-closed offices. On Tuesday it was reported at Cardiff 
docks that up toa late period for office business only one fixture 
—. been entered ; this was for 2400 tons of coal to Cape de 

erdes, 

Last week was a busy week, every effort being made at each 
port literally to sweep the docks of accumulations, and the result 
was a large aggregate shipment. Swansea exported freely to 
France, Germany, America, and Canada. At the docks it was 


stated that 20,000 tons of coal were going in a few days to California, 
and the inference quite sustains the opinion given by ‘‘ Mabon,” 
that now that the merits of Welsh coal have been proved in the 
= one or other will be a constant fixture on colliery owners’ 


ks, 

The prospects of the steam coal trade are good, after a certain 
degree of quietness has been experienced ; and it is believed that 
as the output has been lessened considerably, buyers who ry 
for prompt cargoes will have to submit to higher prices. Indeed, 
something like a general advance, perhaps not very marked, is 
likely in best steam, large and a i House coal has continued 
to drop, though quotations left off last week at 15s, to 16s. 
Probably the semi-bituminous coals of Monmouthshire will 
improve. Such is the impression at Newport, where prices range 
from 12s. Bunker coals have had a good run of late, and for this 
class of work No. 2 Rhondda is regarded as the best, and 
commands, for large, lls. 6d.; steam coal prices, last quotations 
Cardiff, were from 13s. 6d.; and best small from 8s. Pitwood 
left off at 17s. 6d. 

In iron and steel some degree of slackness has taken place. 
This has been, I see, attributed to a falling off in orders, but as 
the large and smaller industries have shared in the dull condition 
of things, it will be more reasonable to put it to holiday account, 
at all events for a little time. A substantial make of Great 
Western rails, 94 lb. to the yard, is taking place, and towards the 
end of the week 2000 tons of rails were despatched to India. Ant- 
werp has been sending in pig iron and blooms, and one consign- 
ment of rails, though not a large quantity, to Swansea. KHotter- 
dam sent steel bars and spelter to Newport this week. Guest, 
Keen and Co, and the Ebbw Vale Company are by no means 
showing slackness in their importation of ore. Over 5000 tons 
came in last week for Ebbw Vale, and 3100 tons ore to B'aina and 
Pyle. The latter consignment was from Engasteria; the former 
from Bilbao and Rio Marina. Guest imported four cargoes this 
week from Bilbao and Santander. 

Pig iron has been coming in from Ayr and Middlesbrough. In 
the Swansea Valley there has been a good deal of animation, 
though there, as in all other parts, the holidays have had the usual 
influence. It is expected that a start at the Cardonnel and Morris- 
ton will be made this week. 

On ’Change, Swansea, this week there was a marked absence of 
well-known faces, and the amount of business done was scant. 
One satisfactory indication of prospective trade was that finished 
iron, steel, and tin-plate prices were firm. Pig iron has oscillated 
again ; Glasgow warrants have fallen off to the extent of 1s.; 
Middlesbrough, 6d.; and hematite, 14d. Steel and iron sheets are 
again level, £7 15s. to £8; Welsh bars, £6 to £6 2s. 6d.; and steel 
rails firm at £5 53, to £5 10s, for heavy, and to £6 ds, to £6 10s, 
for light. 

Bessemer tin-plates, common, 12s, 6d. to 12s. 9d.; Siemens, 
12s, 9d. to 13s.; all sheets are in demand, and best are 20s. extra ; 
special brands, ls. 6d. to 2s, 6d. advance; ternes range up to 
253. 6d.; prices of block tin remain, also spelter ; lead is at £13. 

The umpire’s award in the Llanelly Harbour dispute between 
the Mynydd Mawr Railway Company and the Harbour Commis- 
sioners has now been received. It is understood that certain 
works are to be carried out by the Commissioners, and that the 
practical result of the award is that the opening of the harbour will 
now take place. 

At the quarterly meeting of the Monmouthshire and South 
Wales Colliery Enginemen’s Union a satisfactory condition of 
affairs was shown. Discussion followed with regard to the pro- 
posed affiliation with the Miners’ Union, some contending that the 
time was not favourable for the amalgamation, but at the close it 
was resolved to grant certain powers to the Executive Council to 
deal with the question. 

An interesting Invention and Trades’ Exhibition has been opened 
at Cardiff, with the object, it is stated, of bringing before the 
public important food materials and preparations, domestic, 
sanitary, labour saving, and scientific appliances and inventions. 

No further intelligence is to hand respecting the anthracite 
syndicate. In the Swansea market a good deal of firmness 
characterises anthracite prices. In house coal there has been a 
fall of 1s. For some class of coal there is regular inquiry, which 
may be accounted for by the vitality in home industries ; foundries 
for some time have been particularly busy. Patent fuel is quieter 
again ; coke reported ‘‘ active and healthy.” 

South African business is going to be made, I see, a special 
feature toth at Barry Dock an at Avonmouth Dock, Bristol, by the 
Houston liners. One from Barry is notified as leaving this week, 
and another from Bristol port on April 25th. 

It is thought that the bid which Barry has made for colonial 
support by its complete transit shed will soon be realised. This 
shed, as well as the fine viaduct over the Taff Valley, will long be 
cited as amongst the successful undertakings of the late Mr, Bell, 
the Barry engineer. 

Several wages difficulties have been adjusted of late. A labour 
dispute at Gwaencae Gwnwen, affecting a large number of men, is 





very likely to be settled peacefully, 





———— 
iii 
Mr. Beeaham, late of Barry, has been appointe 
water engineer to the Town Council of Leek Stafford ey and 
The holidays have revived an old superstition amongst the W 
colliers, I note that while some of them were at work—such elsh 
the Rhymney district—on Good Friday, a large number ref 48 in 
owing to an old notion that to work on such a day was to ae 
disaster. at ~ / Court 
The opinions of influential representatives amonys : 
leaders continue to be civenlened. One of the hg ea 
Onions, who regards the settlement as the great desideratiy “ 
which colliers have striven so long: a maximum wage, a pa 
tion committee, and an independent chairman. Mr, Onions a 
“that the only point that will hit the coalowners, if they are uo 
all, is the maximum, and even then they bad an effectual Tem > 
by stopping cut-throat competition.” edy 








NOTES FROM GERMANY, 
(From our own Correspondent.) 

THE position and prospects of the iron industry over here by 
not changed—at all events, not for the worse, In Silesia a 
iron is firm, and prices unaltered, and a fairly good business £ 
done in malleable iron too. Quotations for merchant bars tng 
been raised M. 5 per 100 kilos. by the Union for sale. In scrap irons 
tolerably good trade was done during the week ; the employment 
of the heavy plate mills, so long complained of as being very 
languid, has been improving quite recently, and the sheet mills 
continue well occupied. The tendency is upwardson the Rhenish. 
Westphalian iron market, raw iron meeting with good request, and 
manufactured iron bas also been in satisfactory demand, The 
hoop convention raised the price for hoops M. 2-50 p.t. Girders 
— slowly, and the plate and sheet department is general} 
well occupied. Throughout the wire trade employment and 
demand are reported to be more satisfactory, and a strong tone was 
noticeable in prices; drawn wire was raised M. 5 p.t. In qj 
trades a rise in quotations would be most desirable, as the gain at 
present is very small indeed. Employment in most departments 
bas been, on the other hand, regular and increasing. 

On the coal market in Silesia the fixing of the summer prices 
has brought about a certain briskness in demand that was wanting 
before, and there is reason to believe that the summer business 
will be fairly good. A mining accident occurred at the Kénigin 
Louise Grube in Upper Silesia ; the number of the dead and 
injured miners is over twenty. 

On the Rhenish- Westphalian coal market the competition of the 
“free” pits—t.e., those that do not belong to the syndicate— 
is severely felt. Some. time ago these pits reduced thcir 
quotations, thereby inducing consumers to purchase more freely ; 
however, in most cases only the most necessary requirements aro 
being covered. Stocks on the Upper Rhine are small. For the 
present quarter a 20 per cent. reduction in cutput is resolved 
upon, against 24 per cent. for the same period last year, A 
further falling cff in the demand for house coal could be felt in the 
week now past owing to the mild weather, but the cold days we 
have had since then will, perbaps, tend to again improve the 
inquiry. ¥rom week to week improvements are reported in the 
coke trade, no less than two million tons having already been sold 
for the second quarter, so that now a reduction in output seems 
hardly necessary. 

Tne former lively condition still prevails on the Austro-Hungarian 
iron market, pig iron being extremely dull, while in finished iron 
and in structural material a somewhat better trade is done, 

Coal remains languid and depressed. Though a further improve- 
ment in the position of the French iron market can be perceived, 
especially in the provinces, there is still no rise in quotations 
noticeable, and it will not be till after the building season has well 
begun that a change for the better takes place in prices. 

There is no abatement in the demand for coal noticeable on the 
French market, and quotations generally continue firm; only 
here and there house coal has been a shade easier. 

The prices that are obtained for iron and steel in Helgium are 
still far from paying, and the hope that a reduction in the quota- 
tions for fuel would render the output in iron a little more profit. 
able has been frustrated by the decided upward movement in 
prices which could be noticed at recent sales. 

The pig iron trade is comparatively satisfactory, all the blast- 
furnace works being welloccupied. Billets, owing to a good export 
to America, are very firm in price. The plate trade remains exceed- 
ingly dull, whereas sheets are in lively demand. Home inquiry for 
girders bas increased, and is pretty good just now, while an abate- 
ment in demand is reported on foreign account. ; 

Engine coal is tolerably well inquired for in Belgium, while 
house coal is slack ; but coke was very strongly called for and bas 
even become scarce, the Metallurgical Company in Villebrock 
ordering 80,000 t. coke in Germany. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


SreaM and house coal markets: The colliers not yet having 
resumed work no reliable quotations as regards prices can be given. 
The quantity of coal shipped for week ending Apri! 11th was 
56,539 tons. Foreign, 38,357 tons ; coastwise, 18,182 tons. Imports 
for week ending April 14th:—Iron ore, 7099 tons; steel bars, 
&c., 1189 tons ; pig iron, 1400 tons ; spelter, 100 tons ; old rails, 
366 tons ; pitwood, 6588 loads. - 

Pig iron : Scotch warrants, 55s. 3d.; hematite warrants, 60s. 3d., 
f.0.b. Cumberland prompt ; Middlesbrough No. 3, 49s. 114d. _ Iron 
ore: Rubio, 14s, 9d. to 15s.; Tafna, 15s. 6d. Steel :—Rails, 
heavy sections, £5 5s. to £5 10s.; light ditto, £6 is. to £6 10s., 
f.o.b.; Bessemer steel tin-plate bars, £4 15s.; Siemens steel 
tin-plate bars, £4 17s. 6d., all delivered in the district, cash. 
plates: Bessemer steel coke, 12s, 6d. to 12s. 9d.; Siemens, coke 
finish, 12s, 9d. to 13s. Pitwood, 17s. 6d.,ex ship. London Exchange 
telegrams—Copper, £62 7s. 6d. to £62 10s.; Straits tin, £135 10s. 
to £135 15s. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


EAsTON AND Co., Limited, have secured the order for a complete 
plant to work with highly superheated steam on the Schmidt 
system, for the Gildenburg Brick Company, of Peterborough. 
The plant in question consists of boiler, superheater, economisers 
and engine. ‘The latter, which is of the horizontal tandem two- 
cylinder type, developing 300 horse-power, is similar in all respects 
to one of the engines supplied by them to the British Xylonite 
Company at Manningtree, except that it is non-condensing. N° 
guaranteed steam consumption is 1441b. per indicated horse-power 
hour. 








CrysTaL PaLack ENGINEERING ScHooL.—The ‘ Wilson” Pre- 
mium for the best paper read before the Crystal Palace ea 
ing Society during the present session has been awarded. by the 
Council to W. L, M. Thomas, for his paper on ‘‘ Light Railways, 
Other papers read during the session were: ‘‘The Uganda Rail. 
way,” by J. E. Leyland ; ‘‘ The Improvements at Dover Harbour, 
by H. 0. H. Etheridge; and ‘ Aérial Railways,” by A. Colman. 
An address was also given by Mr. A. T. Walmisley, M.1.C.B. 
engineer to the Dover Harbour Board, on ‘“‘The A vantages | o 
the Study of Geometry.” The Premium was presented to ss 
Thomas by Sir George Barclay Bruce, Past-president of 7 
Institution of Civil Engineers, honorary member of the Society ‘ft 
Engineers, on the occasion of the ninety-first distribution ° 
certificates at the above school on April 8th, - 
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THE PATENT JOURNAL. 


i from “The Illustrated Official Journal 
eaten of Patents.” 


Application for Letters Patent. 
jar When inventions have been “ communicated ” the 
name and address of the communicating party are 
printed in italics, 
80th March, 1908. 
Pee.er, E. F. Bedford-Kenyon, London. 


7300. PoTaTo C 
7301. ‘Arr and Gas Enornes, W. Rowbotham, Birming- 


bg ge Seats, F. Ivey, Bristol. 
7303. Wasuino Macuine, R. Gill, Bristol. 


7304. Hair Pins, T. Singleton, Hahfax. 

7305. CAULKING TOOLS, W. G. Primrose, Broadbottom, 
near Manchester. 2 f 

7303. FiLt2RINa Apparatvs, J. M. Vaughan, Kingston- 
on-Thames. 

7307. Loca1nG DEVICE for Sarety Lamps, D. Thomas, 

D. J. Gower, and D. Griffiths, Bristol. 

7303, Winks for ELcTRIC Taamways, J. T. Pearson, 

rnley. 

fh Srop Vatves, H, Mottram and F. G. Bowman, 
Manchester. . 

7410. Puzztr, P. Keill, Dundes. 

711. BowBins for Spinning Macsyngs, G. 
Dundee. — 

7919. BooKMARK, A. C. W. Mallett, London. 

7318. SoL'TION for Stickinc Leatuwer, H. E. Dancer, 


London. 
7314, ELeoTRic OVERHEAD Wires, T. W. Wilson, West 


Bromwich. 
7315, Weicuinc Macuing3, G. H. Denison, Leeds. 
7316, WEAVING SHUTTLEs, G. Kellett, Bradford. 
7317. Makinac CARAMELS, R. Gaebel, Dresden, 


Germany. 
7318, RarcwaY Permanent Way, J. and W. Cresswell, 


Manchester. 


Hin, 


7319. Macuines for ComBinc Fipres, I. Hey, 
Keighley. 
7320. Spixsinac Frrrous Supstances, W. Gaskell, 
Keiguley 


7321, PREVENTING Dravonts from Doors, J. W. Smith, 


Leeds. 

7322. Iaonina Macuines, R. W. and H. Blackburn, 
Burnley. 

7398, CLutcH for HoLpina Parcgts, A. Agnew, jun., 
Belfast. 

7924, Fixinc Giass to Grass Baoxrno, J. D. Goring, 
London. 

7925, Movante Tuse Vatve, G. F. Matthewson, 
Nottingham. 
7325. CHIMNEY 
Nottingham. 
7327. Ou. Enctnes, C. Brown, F. 

Veulle, Birmingham. 

7328. Evaporation, F. M. David, London. 

7329. Gor Batis. H. M, Singer, London. 

7380. Mountinc CLoTH on ROLLERS, J. Moorhouse and 
J. Crowther, London. 

7381, TRANSMITTING SicNaxs, J. T. Armstrong and A. 
Orling, London. 

7332. Book Marker, C. B. T. Rynd, London. 

7338. ExrracTina Meta. from Org, J. B. de Alzugaray, 
London. 

7384 Preventinc Sea Sickness, F. W. Kinahan, 
London. 

7335. E.ecrric CoLLector Suoxr3, E. J. Chambers, 
London. 

7836, Gas Stoves, F. Hatcher, London. 

7337. Tenminats for Srorace Batreries, E. A. Tun- 
bridge, London. 

7388. Ranvk Finpex, W. L. Wyllif, Wer burgh, near 
Rochester. 

7389. Breaxina Rock, E. Jones and W. 

London. 

740. Tanvem Enatnes, E, J, Goode and F. B. Wells, 
London. 

7841, Makinc CE&LLULOsE Compounps, L. 
London. 

7342. Game Apparatvs, W. J. King, London. 

7343. Burner for Liguip Compustipuss, C. D, Magirus, 
London. 

7844. TypawriteRs, A. Browne, London. 

7345. CLosinc Davicer, E. G. Thessier and P. A. Giron, 
London. 

7346. Propuction of CeLLuLose Aocerrats, H. E. 
Newton —(The Farbenfubriken vormals F. Bayer and 
Co , Germany.) ; 

7347. Trzatine Gas, C. C, Carpenter and J. M. Somer- 
ville, London. 

7348 Evecrric Inpuction Apparatus, A. Loebl and 
American Electrical Novelty and Manufacturing 
Company, Litnited, London. 

7349, Garters, T. W. Hill, London. 

7350, Foe: Economiser, H. W. Roberts and W. J. Wood, 
London. 

7351. Rat Trap, R. W. Jones, London. 

7352. Buzzers, H. Oppenheimer.—(Actiengesellschast 
Mix and Genest, Germany.) - 
7358, MANUFACTURING GreEN Dygsturrs, R. Imray.— 
(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) : 

735%. Cyoigs, J, Holz, London. 

7365. Suspension Sgats, H. G. Grote, London. 

7356. MAKING YELLOW Monoaz »DYESTUFF3, O. Imray. 
—(Farbwerke vormals Meister, Lucius, and Briining, 
Germany.) 

7357. Makina Leap Prroxtwg, A. G. Bloxam.— 
_ , Anonyme d'Etudes Electvo-Chimiques, Switzer- 
anc 

7358 Countine Devicss, P. A. Défontaine. London. 

7369. Ecxcraro Marers, E A. Carolan.—(The General 

P Electric Company. United States.) 

7360, Prorective Exvators for Papgrs, A. H. Rowan 
London. . 

7361. SPARK INTENS? FIER and InpicaTor, R. A. Glindon, 

ae . 

2. SoppLyInc Fort to F 

“Toodon. Fire paces, E. Engels, 

7363, MANUFACTURING CagaM of TarTaR, U. Roux 
London, ; 

Cross-JornTina of Iron Bars, K. Zucker, 
London. : 

765. Scavavina Apparatus, H. H. Lake.—(G. Pino, 

aly 

7366. Stgam SuPERHEATING Apparatus, H. McPhail 

2 London, 4 

7367, AMPERE Reoister, H. McGillivray, G. Carr, and 

J J. H. Douglas, London, 

7368. Sounp Boxes of SPEAKING Macuines, P. Giibler, 

Z London, j 

7869. STERILISATION of Warr, &c., V. B. Nesfield 
London, , 


F. Matthewson, 
Olai, and F. H, de 


VenTiLators, G, 





Davies, 


Lederer, 


7370, Hypraviic Arr Bast, J. D. Jackson, London. 
7371, Warter-cLosets, E. A. Rawlence, London. 
7372, Preparixc Mixep Esters of CELLULosg, C. F. 
_-ross and E. J. Bevan, London. 
7373, Makina CoNnNEcTIONS in Pirgs, A. Kendrick, 
_,Wondon, 
7374, APPLYING EvgcTRIC INFLUENCES, W. Hepworth, 
rng eroourt, Essex. 7 
7375, SUsPENDIN f 
“New South W om G. Barnes, North Sydney, 
i Pin Extractor, J. Hollis, South- 
wen. Etxorric Swrrcn, C. H. Davies, London. 
7 CoLLapsiBig CouNTER Cas, J. Wilson-Haffenden, 
se aoe 
1379, T-RATTL! 
‘London, Ina WiInpow ATracHMENT, H. Agar, 
fay Huvemp Lasts, W. J. Armes, London. 
7381. INDIA-RUBB: 

toate ER Hexts for Boots, W. J. Armes, 
Daavasy of Licut Articies, F. Knoeferl, 


ni 
ag SHUTTLEs, C, Hiimig, London. 
1384, Eugorric MacHiNEs, W. B. Evans,—( Allgemeine 


7385. Recisterinc Consumption of Execrricity, W. 
E. Evans.—(Allgemeine Elektricitéts Gesellachaft, Ger- 


many.) 

7386. Drivina and Reversinc Gzar, J. Pullman, 
London. 

7387. Supportine Trotiey Poigs, W. H. Turner and 
W. H. Isherwood, London. 

7388. Apparatus for ADMINISTERING AN“ ;THETICS, V. 
Knowlgs and The Dental Manufacturing Company, 
Limited, London. 

7389. Gas VaLve Disrriautina Gear, W. P. Thomp- 
son. — (The Vereinigte Maschinenfabrik Augsburg 
und Maschinenbaugesellschaft Niirnberg A.-G., Ger- 
many.) 

7390. Ratt Jornts, W. and W. Waine and J. Nixon, 
Liverpool, 

7391. Pygumatic Tires for Cycies, A. P. Prescott, 
Liverpool. 

7392. Pacgixc Conrectiongry, W, B. Fuller, Liver- 


pool. 

7393. seme for Arm Compressors, 8. E. Alley, 

ndaon. 

7394. Makinc ANTHRACENE CoLouRING Marrers, J Y. 
Johnson.—(The Badische Anilin and Soda Fubrik, 
Germany.) 

7395. AppaRATus for Poriryixa [nptco, J. Y. John- 
son.—(The Badische Anilin and Soda Fabrik, Ger- 
many.) 

7396. Makinac Mono-szo Cotourino Marrers. J. Y 
Johnsen.—(The Bacische Anilin and Soda Fubrik, 
Germany.) 

7397. CLips or Hotpgers for TenteRING Macnurings, G 
Bentley, J. Chambers, J. Nuttall, and A. A. Whitley, 
London. 

7398. ExpLosion Enoing, A. Radovanovic, London. 

7399. Buast Furnaces, F. Gandy, London, 

7400. Mongy Recepracies for Baxis, J. Taylor, 
London. 

7401. MANUFACTURING of PLayiIne Carps, C. Wray, 
London. 


8let March, 1903, 


7402. Spark Istansirige for Enoines, F. W. Rock, 
Beeston, Notts. 

7403. MatTres-gs, J. Davies, A. Lewis, and R. H. 
Taylor, Birmingham. 

7404 Sream Wincues, C. W. A. Taylor and J. Storey, 
Liverpool. 

7405. Stzam Borter, W. Davis and F. W. Edwards, 
London. 

bis = Forks and Spapgs, A. G. Barrett, Southwell, 
Notts. 

7407. Coina Articies, W. Allen and E. 8. G. Rees, 
Broseley, Shropshire. 

7408. WatcugEs, C. C. Montford, W. Wild, and W. Mason, 
Manchester. 

7409. CommoTinGc E.xzctric Currents, C. Smart, 
Swansea. 

7410. O11s, E. Meusel, Manchester. 

7411. Coat CoLtar, L. Wacks, Leicester. 

7412. TxgeaTinc Sewaas, H. Ramsbotton, R. Horrocks, 
and W. J. Newton, Accrington. 

7413. Reversinc Motion for Latuxgs, T. P. Macnab, 
Manchester. 

7414. Track for Bicycizs, E. Beresford, Stoke-on- 
Trent. 

7415 Switca, E. W. Lewis, Coventry. 

7416. Psgumatic Tings, A, C. Hills and W. C. Allen, 
Coventry. 

PareR Joss, G. Swailes and W. Ambler, 
Keighley. 

7418, Trouser Hanogrs, A. Meadows, Liverpool. 

7419, SELF-IGNITING CiGaRs and CiGARETTEs, J. F. 
Dunne, Liverpool. 

7420. AcruaTING Dampgrs of Fcrnaces, J. Auld, 
Glasgow, 

7421. Raiway Caatr, B. J. Hicks and D. Thomas, 
Stockton-on-Tees. 

7422. Startine Pumps, F. Johnson and R. Buchanan, 


u 

7428, Sicut-protective Lamp Carmygy, L, Sepulchre, 
Birmingham. 

7424, Rais, J. Pollock and J. Polies, Glasgow. 

7425. Lire Jackets, H. Mackintcsh, Glasgow. 

7426. Removine Matrer fiom Liquips, T. R. Wollaston, 
Manchester. 

7427, Fuse Cases, C. M. Dorman and R. A. Smith, 
Salford. 

7428. WueEts, W. E, Hitch, Birmingham. 

7429. GaTHERING and Binpine Papgr, W. B. Benns, 
London. 

7430. Rosser Tires for WHgELED VeuIciEs, M. Peters, 
Glasgow. 

7481. Kartway Pornt, E. H. Macey, Vancouver, British 
Columbia. 

7482. SecurRtnc PaRopgLyerR Babes to Bosszs, G. 
Pinkert, London. 

7438, Rorary Encings and Biowsrs, W. W. Curties, 
Londor. 

7434. = of Ratts and Caarrs, B. Grimshaw, 

ndon. 

7485. CANDLEsTICKS, H. Greenwood, London. 

7436. Scrgzninc Coat, J. Wainwright, B. Crowther, 

J. Watson. and H. Marshall, London. 

7487. NauticaL Locs or Inpicators, S. J, Lawrence, 

London. 

7488, TunwELune Sutetps, T. Cooper, London. 

7439. CoaT-CARRYING REcEPTACLEs, A. M. E. Summers, 

London. 

7440. Wuergxs, H. 8. Halford, London. 

7441. Makina Dupticate Sounp Recorps, B. J. B. 

Mills. —(The National Phonograph Company, United 

States.) 

7442. Fornaces, B. J. B. Mills.—(The American Stoker 

Company, United States.) 

7443. WasHinc Powpgr or Dry Soap, F. Zimmerli, 

London. 

7444. Juco Cratss, W. E. Brown, London. 

7445. Comp CLEangR, E. Patrikios, London, 


7446. Counters for SxHops, &c., F. W. Amsden, 
London. 

7447. Kitns, C. E. Mumford and C. B. Winzer, 
London. 


7449. ELECTRICALLY-OPERATING Suoutters, K. Reul, 
London. 
7450. Cur Het for Boots and Ssogs, H. Hallé, 


mdon. 
7451. AxuEe Caps, J. and J. F. Inshaw and A. W. Auster, 
mdon. 

7452. Circuit Breakers, E. A. Carolan.—(The General 
Electric Company, United States.) 

7453. Meters, 8. A Carolan.—(The General Electric Com- 
pany, United States.) 

7454. ConNECTING-RODs, E. A. Carolan.—(7he General 
Electric Company, United States.) 

7455. Connection Boxes for Evecrric Conpuctors, 
E. A. Carolan.—(The General Electric Company, United 
States.) 

7456. Supports for Excectric Contactors, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

7457. Gauags, EB. A. Carolan.—(The General Electric Com- 
pany, United States.) 

7458. Coup.inas, E. A. Carolan.—(The General Electric 
Company, United States.) 

7459. Lamps, E. A. Carolan.—(7ie General Electric Com- 
pany, United States.) 

7460. Meters, B. A. Carolan.—(7he General Electric Com- 
pany, United States.) 

7461, Execrric Circuit Protectinc Devicrs, E. A. 
Carolan.—(The General Blectriec Company, United 
States.) 

7462. ELecrric Systems for Motor Controt, E. A. 
Carolan. — (The General Electric Company, United 
States.) 
7468. Door 
London, 
7464. Economica Gas Nipris, F, C. F. Baudoux, 
London. 

7465. PLATE-HOLDERS for PRINTING Pressms, H. A. 
Maley, London, 


Cirosers and Cuecxs, J. Bardsley, 


7467. Pratrinc Macuinges, H. H. Lake.—(G. J. Burns, 
United States.) 

7468. VenTILaTING WATERPROOF GARMENTS, B. Kemp- 
ner, London. 

7469. Disc-Gruspinc Macuivgs, T. R. and E. R. 
Canning, London, 

ba Pyxeumatic Switcy Apparatus, L, Griffith, 


mn. 
7471. Fastexers for Garyents, W, B, Murphy, 
London. 
7472. PHotooRaPHic Parts, H. C. and H. C. White, 
on. 
7478. Mats, Archers’, Limited, and J. Archer, 
8, 
* G. W. Colles and A. Meuschel, 
n. 
7475. Typoorapuic Macutwes, A. J. Boult.—(The (tt. 
Mergenthaler Company, United Statea ) 
7476. MetaL Lirts for Winpow Sasuzs, W. Heatley, 


ndon. 
7477 PREVENTING SipeE-suir, W. O. N. Shawand H. G. 


Brain, London. 
7478 Drivinc FREE-wHEEL Bicycizs, 8. Davies, 
ndon. 


7479. CENTRIFUGAL Pomp, P. Kugel and V. Gelpke, 
Londo: 


iD 

7480. Cuurns, H. E. Newton.—(The One Minute Churn 
Company, United States ) 

7481. ConTROLLERS for KLEcTRIC Motors, H. R. Stuart 
London. 

(482 Tiw Orener, J. E. Smith, London. 

7483. Printinc Empossep Survaces, O. Imray.—(/. 
Scruby, Germany.) 

7484 CementTInaSurFaces TocErugr, W. M. Kimberlin, 
London. 

7485. Frame for Maxine Mirre Jornts, R. Dunne, 
London. 

7486, ConsTRUCTING WHEELS for VEHICLEs, G. 8. Ogilvie, 
London. 

7487. Ovens, F. J. Collin, Londun. 

7488. Sisxine Suarts, Kismaschinen u. Internationale 
Tiefbau Gesellschaft von Gebhardt and Koenig 
G. m. b H. and L. Gebhardt, London, 

7489. ConvevorR Mecuanism, W. Reuter, London. 

7490. lees aca of ACETYLENE Gas, A. Landriset, 

ndon. 

7491. Pwzumatic Tires, P. Magnus, London. 

7492. Process for TREATING LEATHER, P. Magnus, 


mdon. 

7493. Vatvgs, R. L. P. Trench, London. 

7494. Retarntnc Neckties in Position, T. Stephens, 
London. 

7495. Closet Szats, J. Hansen and The Crown Seat 
Company, London. 

7496. Burs for Horsszs, 8. W. B. Shepstone, London. 

7497. Brake Apparatus for Wacons, H. E. Lord, 
london. 

7498. Locomotives, E. Field and The New Century 
Engine Company, Limited, London. 

7499, oe FiusH Cistzrng, T. A. Harris, 

mdon. 

7500. Coxstructinc Driw-orr Taps, T. A. Harris, 
London. 

7501, Devices for Locxrse Boxts, R. W. Fieldwick, 
London. 

7502. Hoox for Suspenpine Paint Cans, H. G. Morris, 
London. 

7503. ManrpuLator for Wuxspow Sasues, A. L. Moyer, 
London. 

7504. Heatinc Baktinc Ovens, A. Grant, London. 


7505. Rartway Cars and Raits, T, A. Ambrose, 
London. 

7506. HicH- PRESSURE VaLves, T. A. Ambrose, 
London. 

7507. Gotr Ciuss, A. F. Knight, London. 

7508. ExpiLosion ENGINES, P. Thompson.— 


(Vereinigte Maschinenfabrik Augsburg and Maschinen- 
baugesellachaft Niirnberg, A. G. Germany.) 
7509. REFRIGERATING CHAMBERS, J. Rosenthal, Liver- 


pool. 
7510. CrucipLes for Makino Cranipgs, W. Feld, Liver- 


pool. 

75h. Swap Hooks, R. W. Hubbard, Lond n. 

7512. CyLinperR Pristinc Macuisgs, E. Wesser, 
London. 

7518. Scpport for Press, G. Shelley, London. 

7514. Incanpmscest Gas Burners, A. Bachuer, 
London. 

7515. an Waicuinc Macuixes, G. Prokofiew, 

mdon, 

7516. ELecrro-MaGNeTic Brakes, V. A. Fynn, 
London. 

7517. WEARING APPAREL, E. O. Whittlesey, London. 

7518. ConnecTiNnG Device forSiip1ne Dooxs, H. Bitner, 


ndon. 

7519. Repuctne Tanks, H. J. Haddan.—(Z. R. Bdson, 
United States,) 

7520. EvaporaTine Apparatts, H. J. Haddan.—(Z. R. 
Edson, United States.) 

7521. GotF Batts, A. R. Spear, London. 

7522. CasH Reouters, The National Cash Register 
Company, Limited.—(The National Cash Register Com- 
pany, United States.) 


7523  Maxina Composition States, 8. Rogers, 
Brighton. 

7524. Covers for Bitt1arp TaBiEs, F. A. Nash, Thorn- 
ton Heath. 


7525. WasHine Bastns, 8. Gratrix, jun., and Brothcrs, 
Limited, and E. Royal, Manchester. 


Ist April, 1903. 
7526, ApsusTasLE Lamp Braoket, F. W. G. Blyth, 


Bristol. 
7527. Exxctric Cut-outs, R. T. Grocott, Longport, 


3. 
7528. Bepstrap Frayes, Wells Bros., Limited, and T. 
Wells, Birmingham. 
7529. Encore Latugs, I. Osgood and J. St. S. Poyen, 
Kingston-on-Thames, 
7530. Mryers’ Sarety Lamps, B. D. Williams, Dinas, 


m. 

7£31. Latag Hgapstocks, A. Darling and A, Selers, 

Keighley. 

7582. Macnine for Wasuina Bottiss, J. P. Jackson, 

Liverpool 

7533. Nut and Bott Locksrxa Desvice, W. Thomas, 
Stockton-on-Tees. 

7584. SHUTILE MxcHANIsm, W. Williamson and J. 

Collinson, Manchester. 

7535. REGULATING Liguip Fuxt, The Wolse'ey Tool and 

Motor Car Company, Limited, and H. Austin, 

Wolverhampton, 

7536, WricHinc Apparatus, H. Richardson and A, 

Holm, Birmingham. 

7537. INTERNAL ComBusTION Exaines, B. Musgrave, 

Manchester. 

7588. Fire Licuters, J. Baldwin, Halifax. 

7539. Securing Brush Hanpuies, J. T. Martin, 

Halifax. 

7540. Furniture Pouisy, J. W. McBain, Leeds. 

7541. Sypaons for FLusHIxa Cisterns, J. EcEwen, 

Birmingham. 

7542, Execrric Ionttion Apparatus, W. J. Crossley 

and J, Atkinson, Manchester. 

7543. ATTacHMENT for TYPEWRITERS, E. Lowther, 


lasgow. 
ee for Motor Cyrcuizs, R. Milligan, Hawick, 


7545. Carmezy Cows, J. Bonehill, Birmingham. 
7546. SuppLyine Icep WatTsER to Hors is, E. Broughton, 


Leeds. 
7547, ATTACHMENT for Raisinc Heavy Casks, J. Moore, 
Holgate, York. 
7548. InksTanD, W. Miller, Bradford. 
7549. PorTaBLE CaBinets for Hot Arr Barus, C. H. 
Kitching, Hull. 
7550. SPRING-SPRING TrrRE, A. Yeates, Cheltenham. 
7551. Topacco Sprxsine Macuinss, H. E. B. Andrew, 
Manchester. 
7552. Recwpractes for PreszRVED Foops, W. Jaques, 
Keighley. 





7466. Coxine Ovens, H. H, Lake.—(0. Z. Leiter, United 





Elektricitiits Gesellsch aft, Germany ) 


States.) 


7558. Stop Guarp for Sprnninc Moxss, J. H. Park and 
W. Barton, Bury. 


7554. Sotes and Hers for Boors and Suoxs, G. A. 
Goodwin, Manchester. 

7555. SegaKxine Tupes, BE. J. Haseler, Birmingham. 

7556. Castors, H. J. Cook, Birmingham. 

7557. Matrexss Frames and Bepstgaps, I. Chorltcn, 
Manchester. 

7558. TkEaTMENT of TinwED [Roy Scrap, T. A. Reid, 
Liverpool. 

7559. Rack Apparatos, P. B. Hughes and V. Canova, 
Birmingham. 

ee D.-aL-actTine VaLves, E. Turner, Ross, Herefurd- 
shire. 

7561. Ececrric CoRRENT CONTROLLERS, L. Bradley and 
8. Allen, Glasgow. 

7562. Oxipisine DvED TaxTILE MaTERiAt, C. E. Wild, 
Manchester. 

7563. Motok Bicyo.g, A. |. Bind, London. 

7564, GARMENT Fastener, 8 Clark, Birmingham. 

7565. JomstnG Drivine Betts for Morors, E. Lycett, 
Birmingham. 

7566. FirepRoor Bortpine Biocxs or SiaB3, J. Dobsov, 
London. 

7567. Purirication of Arr, J. Harris, London. 

7568. FusisLe Exrotric Crt-ovts, J. Hetherington 
and The British Electric Transformer Company 
(1903), Limited, London. 

7569 CoTTine Pipss, M. H. Spear and B. E. Burrowes, 
London. 

7570. SKALING RecePracies, W. R. and H. E. Comings, 
London. 

7571 Ca: DBoOARD Receptacigs, W. R. Comings.—(W. 
W. Kinnard, United States.) 

7572. Cricket Bat-, G. Peart, London. 

7573. Impact CusHion for Smatu Arms, G. Peart, 
London. 

7574. PsoTogRapHic Cameras, A. H. 
London. 

7575. | wtTeR Boxes, R. MacFarlane and W. G. Kirby, 


Holmes, 


London. 

7576. Pumprne Enoings, G. Harrison.—(Z. Hill, United 
States.) 

7577. Srgam Generators, G. G. M. Hardingham.—(F. 
H. Trevithick, Egypt.) 

7578. Tings and Rims of Motor Cars, J. H. Barry, 
London. 

7579. Giazep Bricks, Gilmour, Morton and Co., 
Limited, J. Morton, and A. Milloy, London. 

7580. Rotary WasHER, W. Chambers, London. 

7581. BRACELET FasTEngg®, E. Harrison and H. E. Smith, 
Birmingham. 

7582. Non-conDUCTING Pips CovEeRincs, G. A. Herdman, 

mdon. 

7588. Pwgumatic Tings, I. Tennant, London. 

7584. Macuines for Moutpinec Bottrgr, A. Lutza, 
London. 

7585. TRANSMITTING T&LEPHONIC Messaces, C. Turchi 
and E. Bruné, London. 

7586. Water Sorrener, 8, H. and P. E. Hodgkin, 
London. 

7587. ELectrotytic Mergers, E. A. Carolan.—(The 
General Electric Company, United Statea.) 

7588. CHANGEABLE Sions, The British Electric Car 
Company, Limited, and E. Lansing, London. 

7589 Papsk Hanotnes, J. A. Hans. London. 

7590. Propucine ReciprocatTory Moriox, J.T. Mould, 


London. 

7591. Reversine Gears, J. W. and H. W. Parkin, 
London. 

7592. Macuings for Rinc Sprsewinc, V. Belanger, 
London. 

7593. Macuines for ScREW-THREADING Pipgs, E. T, 
Greenfield, London. 


7594. Rerarpinec the Passace of Gases in Boren 
Tuses, L. D. Lovekin, London. 

7595. MANUFACTURE of Cocoa Pastr, F. B. F. Neumann, 
Londor. 

7596 Fo.pine Forsirorg, E. H. Giinther, London. 

7597. Topacco Piprs, E. Rupp, London. 

7598. REFRIGERATING APPakatus, M. C, Andresen, 
London. 

7599. Crocks, J. J. Stockall, jun., London. 

7600. ManuracturE of Briqugts, A. J. Boult.—(W. A. 
Kiineman, United Scates.) 

7601. Cooxinc Ranogs, J. Green and W. Green and Co, 
(Ecclesfield), Liznited, London. 

7602. Recepracies for Fiuips, H. D. Nisbett, London. 

7603. Bosstys for Looms, C. Marcotte, London. 

7604. Fotpinc Orgra Giasses, A. Levy, London. 

7605. Pressrvine Oxcanic ScBsTaNncrs, A. J. Boult.~ 
(Z. Héritte, France.) 

7606. Gas IaniTER, I. Rothstein, London. 

7607. INTERCOMMUNICATION TELEPHONE APPARATUS, V. 
A. Ryan, London. 

7608. ConTINvOUS-CURREST Arc Lamps, W. E. Evans, 
— (Allgemeine Elektricitdts Gesellschaft, Germany.) 

7609. Macpinery for Grinpine CuTLERY, The Wilkin- 
son Sword Company, Limited, and H. W, Latham, 
London. 

7610. Conk CiutTcHes for Motor Cycrss, C. Clayton, 


mdon. 

7611. RecerTac.es for Postar Packets, A. G. Aldridge, 

London. 
7612. Coxpuirs for UnpDgRGROUND E xctric Con- 
puctors, F. A. Pocklington and The Simplified 
Underground Conductor Company, Limited, Liver- 
200], 
7613. Macutxsgry for CLEANING Hay, &c , W. Sutcliffe, 
Liverpool. 
7614. SHARPENING the Kir of Sticinc Macuings, W, 
A. van Berkel, Liverpool. 
7615. GotF Ciuss, J. Shepherd, jun., Liverpool. 
7616. Arm Suction Apparatus, A. Lenz, London, 
7617. Winpow Contains, T. W. Woodhouse, London. 
7618. Switcues for Erecrric Motors, J. T, Mould, 
London. 

2nd April, 1903, 


7619. Knirz CLeaner, E. Evans and M. H. Ainswort}j, 

Hapton, Lancs. 

7620. Apparatus for S1LeNcinGc the Exnausr from 

GasOLENE Encrngs, G. J. and E. C. Ihrig, Kingston- 

on-Thames. 

7621. Stop Vatves for ComPpREssED AIR, J. Robinson, 
eed. 


a. 
7622. Convertinc “Gas” Live into a MARKETABLE 
Propvucr, J. Lowden, Bradford. 
7628. ADJUSTABLE BLackpoarps, W. Schofield and C, 
Sims, Huddersfield. 
7624, Means for Fixinc or Hotpine Levers, G. H, Wait, 
Leicester. 
7625. TROLLEYS for ELEcTRIC Traycars, J. Aldworth, 
Nottingham. 
7626, Taps to AUTOMATICALLY SEAL Casks, C. Fitchett, 
Burton-on-Trent. 
7627. Macuine for Maxine Rivets, G. A. Hilser, 


Bristol, 

7628. CALCULATING PHoTocRaPHic Exposurss, G. F, 
Wynne, Minera, near Wrexham. , 

7629. VENTILATING AppaRaTus, A. E. Muirhead, 


Glasgow. ; 
7630. RarLway Cuair Piys or Spikes, J. Parker, Bir- 


min lo 

7631. fanxiso Boarps for Bitirarbs, EK. A. Pallistey, 
Leeds. 

7632. SPLITTING MATERIALS Usep for Firgs, A. W. Glover, 


eeds. 
7683. Covers for Usk in Satine Tins, W. E. W. Cates, 


Bristol. 
7684. Fittisc ScREW-STOPPERED Bott ss, J. P. Jackson, 
1. 


Liverpool. 
7635. Rapip Srartinc Prick Reckoner, T. Clowes, 
Leeds. 


7636. Cycies, M. Macfarlane, Glasgow. 

7637. Fire CaamBer of DomgsTic Fir Grates, W. H. 
Osborn, Birmingham. 

7688. Musicat INsTRUMENTS, J. Hicken, Langport, 
Portsmouth. 

7689. ConTROLLING AppaRATus for ELEctric Cars, 8. 
Hindley, Sheffield. ; 

7640. BRAKE Mecuanism for Cyoiss, A. F. Harris, Bir- 
mingham. 

7641 sTEaMING of Mga, W. Marshall, Stockton-on- 





Tees. 
7642. Fisuine Rors, G. P. Appleyard, Halifax, 
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7648. Presser Roiiers for Rovine Frames, J., P. and 
N. Fraser, G 

7644. CENTRIFUGAL 
Glasgow. 

7645. KaRREL TiLTERS, G. H. Robinson, Coventry. 

7646. Unsatina Raw Corton, 8S. Ecroyd and E. E. 
Marsden, Manchester. 

7647. CLgats and Hotprasts in Usg on VassExs, J. Reid, 
Glasgow. 

7648. Fountarn Pens, C. C. Bradshaw, Manchester. 

7649. Vatves for InreenaL Combustion Enoings, W. 
J. Crossley and J, Atkinson, Manchester. 

7650. MakING PHONOGRAPHIC Recorps, N. Deutschber- 
ger, London. 

7651. Manuracturg of CarpDROARD Boxrs, 8. W. Gillett. 
—(T. L. Carbone, Germany.) 

7652. Mup-pRoTEcTING Boot Appiiance, F. F. Bennett, 
Manchester. 

7658, FRICTIONLESS VALVE Screw Tap, 8. I. Funkenstein, 
Birkenhead. 
7654. PuriFyInc T. Redman, 

Keighley. 

7655. Sarrt and Cotiar Srups, R. B. Black, Glasgow. 

7656. NatL-MAKING Macuings, C. March and W. Haggo, 
Glasgow, 

7057. Tastes, W. M. Campbell, Glasgow. 

7658. Treatine DIsTILLERs’ Wash, R. 
G ‘ow. 

7659. Mgcnantsm of Hanp Brakes, J. Beswick and 
M. Barr, Buxton. 

7660. AvToMaTic WIRE Fence MAcHINERY, J. Harris, 
Cleveland, United States. 

7661. Srups, Sovrrarrgs, &c., T. R. and E. G. Bagnall, 
Birmingham. 

7662. Divipine Ptastic 
London. 

7663. Macuings for the MANuFAcTuRE of Boots and 
Suogs, W. Jackson, H. N. Pochin and W. D. Taylor, 
London. 

7664. BoyocuLtaR Griassgs, J. Aitchison, London. 

7665. RarLway OpstrucTioN Removers, M. Gregory, 
Sheffield. 

7666, Rarpway Veutcte Wuegts, J. Baker and Co. 
(Rotherdam), Limited, and G. Baker, Sheffield. 

7667. Draw-sPRine Device for Rartway Cars, J. Lang, 
London. 

7668. ImproveD RaILway-CcoupLine Dxvice, J. Lang, 
London. 

7669. Mrraop of Treatinc Orgs, J. Berlstein, 
London. 

7670. NON-SLIPPINGAPPLIANCE for Motor Cars, R. Winn, 
London. 

Dam Stocks, B. Atherton and C. Tuck, 
London. 

7672. Footpaty Boots, G. E. White, London. 

7673. Kwyirrine NEEDLEs or Pins, &c., W. A. Vicars, 

mdon. 

7674. Turret Latues, J. Hartness, London. 

7675 Manvuracture of Foop, W. M. Williams and F. 
Hutchins, London. 

7676. WorkinG of TeLEPHONE Excuanors, R. P. Wilson, 
London. 

7677. PuLLEYs for PowER on Motor Bicyc xs, 8. Butler, 
London. 

7678, PwguMATIC WIRE TiRE, E. Ferry andJ.T.E Jones, 
London. 

7679. UmBRELLas and Sunsnapgs, H. P. Ferroussat, 
London, 

7680. Inpicator for TypEwarrers, H. G. McMicken, 
London. 

7681. Propucrxe Crrcucation of Water, A. B. Reck, 
London. 

7682. Manuracturs of Meta Discs, F. W. Howorth. 
—( The Bielfelder Masch inensabrik vormals Diirkoppand 
Co., Germany ) 

7683. Ratcuet Bracss, L. H. Irving, W. A. Ingoe and 
J. H. R. Head, London. 

7684. Sree YARDWEIGHING ApPLIANcEs, C, W. Brecknell, 
London. 

7685. Ecastic Fivurp TurBINe Encrnss, 8, Z.de Ferranti, 
London. 

7686. NoN-SKIDDING and PUNCTURE-PROOF TrREs, W. 
Wandless, London. 

7687. CanpurstrTers, H. Godsal, London. 

7688. Rano Frxpers, E. Nicholson, London. 

7689. Composition of Bui_prne Bvocks, R. Illemann, 
London. 

7690 Pressurg Gaucres, M. Arndt, London. 

7691. ConTRoLiiIne Systems for RarLway Veuic.ues, G. 
Gibbs, London. 

7692. Street Guuiies, W. Sykes, London. 

7693. TaeaTine Orgs of Zuxc, C. W. Sexton, London. 

7694. CoLLaR Stuns, M. H. Mallory, London. 

7695. GLazinec Biastinc Powpgr, A. I. du Pont, 
London. 

7696. Inrants’ Crirns, T. H. Churchill, London. 

7697. Extectric Lamps, R. Drecker, London. 

7698. Macutnes for Fo.pine Paper Baas, B. Eckner, 
London. 

7699. GovERNING INTERNAL ComBusTION Enaines, The 
Pick Motor Company, Limited, and J. H. Pick, 
London. 

7700. Evectric Frere Auarms, J. W. H. Uytenbogaart, 
London. 

7701. Exvecrric Recetver Crocks, J. W. H. Uyten- 
bogaart, London. 

7702. Draw-orr Vatves, S. Wilkerson, London. 

7703. Rotary Kyittisa Macuiygs, C. H. Aldridge, 


“Macuiyzs, J. W. Macfarlane, 


ILLUMINATING Gas, 


Anderson, 


Surstances, T. Heugh, 


mdon. 

7704. Press for Rotary TaBie, W. P. Thompson.— 
(Rappold and Steiger, Switzerland.) 

7705. BaskkTs for Botries, F. Dopfer, Liverpool. 

7706. Maps, F. Rhodes, Liverpool. 

7707. Firg-Lichters, H. Obermeyer, Live 

7708. Construction of Syrinas, H. 
London. 

7709. Artacnina Discs to Sprnpigs, H. 8. Burton, 
London. 

7710. Carmngy and VeNnTILaTInG SHarr Tors, J. Ford- 
ham and A. 8. Clarke, London. 

7711. Sager Sugars, J. A. Dawson. —(J. 
Victoria.) 

7712. Guazise Biastinc Powper, A. I. du Pont, 
London. 

7713. Exxectric SwitcHINc ARRANGEMENTS, W. E. 
Evans. — (Allgemeine Elektricitiits Gesellschast, Ger- 
many.) 

7714. ALTERNATING-CURRENT Macurings, W. E. Evans. 
--(Aligemeine Electricitits Gesellachaft, Germany.) 

7715. ApPaRATUs for ADVERTISING, H. J. Chart, 
London. 

7716. ConTROLLING ELECTRIC MaAcuHINERY, J. Y. John- 
son.—(The Elektrizitéls-Aktien-Gesellschaft vormals W. 
Lahineyer and Co., Germany.) 

7717. Apparatos for (LEANING Knives, A. A. Homo, 
London. 

7718. Propuctnc ANIMATED Picturgs, E. Dagnall and 
A. W. Southey, London. 

7719. Creation of Erecrricity, T. J. Howell, London. 

7720. TyPEWRITING Macuings, W. E. Evans.—(Al/ge- 
meine Elektricttits Gesellechaft, Germany.) 


rpool. 
8. Burton, 


ditken, 


8rd April, 1908, 


7721. A Rgvotvinag Anctz Gavag, A. Robinson, 
Coventry. 

7722. Construction of BrusHes, J. B. Meeson and A. 
J. Cockburn, Leeds Blind Institution. 

7723. CoIn-PREPAYMENT MECHANISM, G. K. Grieve and 
W. C. Peebles, Glasgow. 

7724 ADJUSTABLE HeExE1s for Boots, A. Shaw, Padiham, 
near Burnley. 

7725. Manuracture of Hoss Pirr1ne, H. Thorp and J. 
F. Copley, New Mill, near Huddersfield. 

7726. Gamez, M. Skinner, Hull. 

7727. Dvgrinc Patrerns on Faprics, J. Bolland, Hale 
Bowdon. Cheshire. 

7728. Fisuine Garrs, D, Crockart, Glasgow. 

7729. Securtne Sasn Lives to Winpow Frames, J. E. 
Varley and J. Wilby, Huddersfield. 

7730. Metat CoLp-prawina Toots, The Whitecross 
Company, Limited, and W. Milner, Liverpool. 

7731. — Disa, W. R. Lawson and J. Wright, Liver- 
pool, 





7732. Inpicatine the Expansion and Deriation of the 
Bopy during Stnorne, H. Warren, Manchester. 

7733. InpicaTina the Destination of TRamcars, W. A. 
Rixson, Manchester. 

7784. SoLpERLEss Pipex Junction, 8. A. Pugh, Bryn, 
near Port Talbot, Glam. 

7735, ConTrivancr for ExTRAcTING Roots from Lawns, 
R. H. Horsfa'l, Arkholme-with-Cawood, near Kirby 
Lonsdale, 

7736. InpicaTinc the Spggep of Stream Ewarnes, J. 
Lumb, Manchester. 

7737. ** Furoretts,” H. G. Furner, Bristol. 

7788. Macutnery for Corkine by Powgr, J. P. Jack- 
son, Liverpool. 

7739, Construction of Basic Frre-pricks, J. Holland 
and R. J. Pickford, Sheffield. 

7740. Wasntna Macnuings, I. and EK, 
O'Brien, Manchester. 

7741. Marcngs, T. Halsey, London. 

7742. Evecrric Harr Brusass, J. 8. Collins, Edin- 
burgh. 

7743. Ratts for Treprna Wacons, W. H. McAlpine, 
Glasgow. 

7744, AUTOMATICALLY REGULATING the TEMPERATURE 
of AparTMENTS, J. M. Johnston, Glasgow. 

7745. Rotary Take-ups for Sewine Macuiygs, J, K. 
Macdonald. —(The Singer Manufacturing Company, 
United States.) 

7746. Sarsty Or. Lamp, T. Turner, Thornton Heath, 
Surrey. 

7747. Internal ComBustion Enarngs, P. C. Noble, 
Torquay. 

7748. TaReaD-cuTTiInc Devices for Sewina MACHINES, 
J. K. Macdonald.—(The Singer Manufacturing Com- 
pany, United States.) 

7749. STRAW-RURNING Furnaces, T. F. Agar.—(7. 7. 
Gee, Argentina.) 

7750. Sprine Lock Fastensrs, B, Faive, London. 

7751. Fastentna Device for Leeeres, C. L. Long, 
London. 

752. Corsgt, E. A. Porter, London. 
53. Curr and Sierve Protector, W. C. Wilkinson, 


Barker, 


Braithwaite 


Szats for Tramcars, F. 
London. 


7755.  HaNp Toots, A. Newberry and W. Rolfe, 


on. 
7756. aaa the Pornts of Tramways, A. R. Lord, 
mdon. 
7757. Maxine a CHEMICAL Sopstance, J. W. Chafer, 
mdon. 
7758. Courtine Rartway Carriaces, J. F. Parker, 
London. 
7759. PatreRN Carps for Weavinc, G. W. Noack, 
London. 
7760. ADJUSTABLE Strprno Toaster, C. and J. Baker, 
London. 
7761. ATTACHMENT for VENETIAN Butnps, C. E. Challis, 
London. 
7762. Fire Escape Lire-savine Devics, J. W. Bateman, 


ndon. 

7763, Frymsa Macuing, D, and R, A. Haylock, 
ndon. 

7764. Parytina and Savina Brususs, F. Jewell, 


ion. 

7765. Stackina Hay, D., D. O., and R. T. Jones, 
London. 

7766. CasgMENTSs, A. Waters and Wenham and Waters, 
London. 

7767. Lock Nots for SckeEwgep Rops and Tosss, The 
Steel Nut and J. Hampton, Limited, and T. Hamp- 
ton, London. 

7768. Mgasurine the Pouprt Distances of Ever, A. 
Koehler, London. 

7769. Ciganinc Knives, A. M. Armstrong, Thornton 
Heath, Surrey. 

7770. Maxine Gas, A. J. Beult.—(7. E. Goldschmid, 
Germany.) 

7771. WatTerproor Garments, C. W. Greenhill, 
London. 

7772. Perrectine Compustion of Fort in Borers, I. 
A. Timmis, London. 

773. Seconpary Bartrerigs, E. C. Ekstromer and G. 
H. Lloyd, London. 

7774. Curtina Sorr Soxips, J. E. Edwards.—( 2. Mar- 
shall, United States.) 

7775. Fastentnc Raitway Sprxgs in Position, G. G. 
Lakhovsky, London. 

7776. SepaRaTInG Prorgips from NON-NITROGENOUS 
Boptgs, J. Carstairs and The Allrich Guano Com- 
pany, Limited, London. 

7777. Repuction of Stergoscopic Stipes, H. Voelkl.— 
(Neue Photographische Gesellachast Aktiengesellschaft, 
Germany.) 

7778. SPrNninc Macurngs, Platt Bros. and Co., Limited, 
and T. Chadderton, Manchester. 

7779. Sprnpies of Rixc-sprynrnc Macuiygs, Platt, 
Bros. and Co., Limited, and G. Bancroft, Man- 
chester. 

7780. Spray Propucers, H. G. Atkinson and W. J. 
Powell, Birmingham. 

7781. VALVE Apparatus for Liguip Mergers, Siemens 
Bros. and Co., Limited.—(Siemens and Halake Aktien- 
Gesellachaft, Germany.) 

7782. RecuLatuxe Motor Enotnes, Sicmens Bros. and 
Co., Limited.—(Siemens and Halske Aktien-Gesell- 
schaft, Germany.) 

7783. CaRBon E.xectropgs for Arc Lamps, A. Edel- 
mann, London. 

7784. Fiat Irons, H. Benz, London. 

7785. ExTractinec Msgtats from Orgs, J. B. de Alzu- 
garay, London. 

7786 Hanp Stamps for Exporsina, Xc., 8. A. Bhisey, 
London. 

7787. Op«ratine Vatvgs of Exp.osion Enatinzs, C. H. 
Oliverson, London. 

7788. Fanticut Hovpers, J. Jeton, London. 

7789. TeLEPHONE SysTEM3,T. Paul and J. L. McDougall, 
London. 

7790. . ELectric 
London. 

7791. Fotpina Boxes, A. Tewson and R. J. White, 
London. 

7792. Steam Generators, J. B. Bert, London. 

7793, Ferpers for Printina Macuines, P. Schoemmel, 
London. 

7794. BooxpinpeRs’ Raspinc Macuing, T. Leighton 
and W. A. Shorter, London. 

7795. SHERP-SHEARING Macuings, J.C. Barnes, London. 

7796. CoIN-FREED MgcHANISM of Gas Mersrs, R. T. 
Glover, London. 

7797, AUTOMATIC PIANO-PLAYING APPARATUS, T. Coop 
and Rose, Coop and Rissone, Limited, London. 

7798. Tap for Wink Casks, P. Georgeon, London. 

7799. APPARATUS for REcoRDING Timg, R, Bilirk, 
Liverpool. 

7800. Rotary Enoivgs, W. P. Digby, London. 

7801. GENERATING and STorinG Acg1YLENE Gas, H. R. 
Chubb, London. 

7802. PuriFicaTion of Zoxc Liquors, R. W. Western, 
London. . 

7808. Firtines of ELecTRic TRoLiEy Wings, N. Clough, 
London. 

7804. Hawsgr ATTACHMENTS for Surps, R. C. Reavley, 
London. 

7805. Pneumatic Trees for Ventcites, A. Vickery, 
London. 


Sarety Fusgs, G. W. Partridge, 


4th April, 1903, 


7806. ‘‘ Lirg Hory,” A. E. Leatham, Birmingham. 

7807. Pocket Knives, H. Réltgen, Barmen, Germany. 

7808. Boots and Sxoxs, C. F. Morris and J. Sheppard, 
London. 

7809. Storr Cuampers, J. Dod and H. Alty, Halifax. 

7810. Pwrumatic Tings, E. H. Seddon, Manchester. 

7811. Umpre.ia Sueata, W. B. Maxfield and G. Riley, 
Leicester. 

7812. Hanptxs for Miners’ Hammers, A. Roughley, 

anchester. 

7813. Mecnanism for Fituina Bottigs, T. Roberts, 
Keighley. 

7814. Spzep Recorper, R. N. Appleton and J. Oulton, 
Bradford : 





7815, Scrsw Propgeviers for Suirs, G. Chapman, 
Glasgow Atheneum, 

7816. FrrE-nars, T. McKenna.—(4. J. Hefferen, India.) 

7817. Crear Casg, J. W. Milligan and W. Maguire, Bir- 
mingham. 

i Seanners or WRENCHES, J. Chandler, Birming- 

ani. 

7819, LirgcvarD for ELectric Tramcars, J. Bowring, 
Manchester. 

7820. Gripprna and Courtine Wire Ropss, J. Moss, 
Manchester. 

7821, Reoutatina Vatves, F. G. Seoley and G. A, 
Pullen, London. 

7822, CoNVERTING an ORDINARY Motor Bicycxg into 
a Motor Tricyctx, G. T. Hilton and J. W. Faulkner, 
Birmingham. 

7823. Tram Saackxes, 8. Cook, Caerphilly, Glam. 

7824. Reaistrrina Depra of Liguips, F. Diss, Man- 
chester, 

7825, Stanp for Hoiprna Bicycuxs, A. Shearman, Bir- 
mingham. 

7826. AUTOMATIC SHUTTIE-CHANGING Motions in Wgav- 
inc Looms, The Blackburn Loom and Weaving 
Machinery Making Company, Limited, R. Talbot, 
and W. Rossetter, Manchester. 

7827. Erecrric Switch Apparatus, H. Pieper, Bir- 
mingham. 

7828. AuToMATIC DRivinG MgcHANIsM, J. Millett, Man- 
chester, 

7829. INTERNATIONAL ComwunicaTion, R. C. Sayer, 
Bristol. 

7830. Seat ABOVE Front Waren of Cyoues, I. A, 
8enrich, Baden, Germany. 

7831. Makina Evecrropgs, R. Hopfelt, Berlin, Ger- 
many. 

7832. Connectine the Sections of Cammgy CLEANING 
Brusues, G., W., and 8. Davis, Birmingham, 

7833. Securtne Doors of Sargs, T. Waterhouse, H. P. 
and G. A. Phillips, and A, W. James, Birmingham, 

7834. Fastgntnc Device for Boots, E, A. Mawson, 
Manchester, 

7835. Extractina Metats, C. 8. Bailey, Jersey, 
Channel Islands. 

7836. Papgr-cuTTInG Devics, K. T. Ehninger, Dresden, 
Germany. 

7837. Cooxinac Apparatus, ©. F. Leipziger-Koch, 
Dresden, Germany. 

7838. Sosstitute for Lycopoprum Pownsr, M. Helbig, 
Dresden, Germany. 

7839. M)xtne Macuines, H. Most, Berlin, Germany. 

7840. Ovens, F. Beig, Berlin, Germany. 

7841. CorIn-coNTROLLED LetTeR Boxes, H. Roeder, 
Dresden, Germany. 

7842. Ecxcrric Arc Lamp, A. Bureau, London 

7843. roy for Wuegzs of Bicycigs, G. 8S. Dewson, 

ndon. 

7844. STRAIGHTENING Rounp Ssovutpers, H. F. Vion, 
London. 

7845. Tig Horpgrs, A. Eames, London, 

7846. Water Coo_gers for Motive Powsr Enarngs, E. 
R. Calthrop London. 

7847. Water Coo.ers for Motive Power Enaoinsgs, E. 
R. Calthrop, London. 

7848. Device for ConTROLLING Sprzsp, T. W. Barber, 
London. 

7849. Pips Jomts, C. E. Gibson, Sheffield. 

7850, Brick Krins, J. W. D. Pratt, Birmingham. 

7851. Roving Fiyers for Spinpies of Spinninc 
Macuringry, J. Hattersley and Son, Limited, and 
H. O. T. Petersen, London, 

7852. MecnanicaL Stoxers, ©. J. A. Harrison, 
London, 

7853. Propuction of PHOTOGRAPHIC Prints, C, Archer, 

mdon. 

7854. Improvine the Qua.tty of Bray, E. Cooper and 
J. Westgate, Liverpool. 

7855. MANUFACTURING LEADEN AartTicLEs, E, Polte, 
London. 

7856. Evastic Trees and Meta Rims for Wags, S. 
Johnson, London. 

7857. Brakes for MoToR-DRIVEN VEHICLES, E. Berg- 
mann. London. 

7858. Recutatine the Prairie of Gow Carriacgs, R. 
Collet, London. 

7859. Door Bouts, E. G. Harcourt, London. 

7860. MANUFACTURING SOLIDIFIED Liquips, FE. Raynaud, 
London. 

7861. Poriryinc Saag Orr, A. Adiassewich, London. 

7862. TRawLInG Nats, H. McD. Kyle, London, 

7863. Reparninc Nrrips for Pygumatic Tires, L. 
Peter, London. 

7864. INCANDESCENT Gas Burners, 8. Falk, London. 

7865. Gramopnonsg Pvarss, R. Btirgi, London. 

7866. Covers for Sappies of Bicycrgs, J. D. Adams, 
London. 

7867. Macutnery for Drawiya Coxe from Gas 
Retorts, W. J. Jenkins, London, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette. 


709,861. Currer-HEaD FoR Hypraviic Dreporrs, 
L. W. Bates, Chicago, Ill._—Filed January 18th, 


1900. 
Claim —{1) In combination with a suction pipe, a 
substantially vertically-disposed cutter-head revolubly 
attached to the lower end thereof ; knives carried by 
said head ; and a unitary means for imparting power 
direct!y to said head, alike at both eads thereof, 
substantially as described. (2) In combination with 
a suction pipe. a vertically-disposed hollow cutter- 
head revolubly connected thereto; knives carried by 
said head; a unitary means for imparting power 
directly to said head throughout its entire length, 
whereby power is applied to both ends of the knives 
alike. substantially as described. (3) In combination 
with a hollow cutter-head, provided withan outwardly- 
extending rim or flange; a driving shaft extending 
therethrough and secured to said head ; a conical dise 
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G secured to the lower end of said shaft ; rings 1), I 
attached to said cutter-head and disc respectively, said 
rings being provided with outwardly-extending lugs; 
and a series of cutters attached to said lugs, sub- 
stantially as described. (4) In combination with a 
hollow cutter-head, a shaft secured to said head and 
extending therethrough for driving the same; a conical 
disc G secured to the lower end of said shaft; rings I, 
I) carried by said disc and head respectively ; anda 
series of cutter-blades attached to said rings, said 





ee 


blades comprising a straight body-section M 
N adapted to bear upon the rings, and inclined aayg* 
sections O, P, substantially as described, ™ 


710,120, Brast Furnace, @. C. Shackleford,’ Alle 

ee June lth 1902. 1, Allegheny, 

aim.— blast furnace having in com) 

feed hopper, a bell chamber, deora arranged ben 
the hopper and chamber, means for closing said pha 
the closing means and the doors bein carried by 
suitable independent supports movable relative one . 
the other to close the doors, substantially as sct forth, 
(2) A blast furnace having in combination a feed 
hopper, a bell chamber, doors, arranged between the 
hopper and bell chamber, a movable ring, means for 


(710,120) 











closing the doors operative on the shifting of the ring, 
substantially as set forth. (3) A blast furnace having 
in combination a feed hopper, a bell chamber, a 
movable ring, doors pivotally connected to said ring 
and adapted to close the feed hopper, and links having 
their ends pivwtally connected to the doors and the 
bell chamber, substantially as set forth, 


710,136, Enome, W. A. Bole, Pittslurg, Pa.—Filed 
August 16th, 1897. 

Claim.—(1) The combination with a cylinder, of a 
piston adapted to work therein and provided with 
means for permitting the free escape of oil from the 
space between the cylinder and piston through the 
latter below its head in all of its positions, substantially 
as sct forth. (2) The combination with a cylinder of 
a piston having a ve or grooves and a passage or 
nassages extending therefrom to the interior and 
Solow the piston head for discharging oil from between 


[710,136] 


the piston and cylinder and for preventing or hindering 
the passage of oil to the head of the piston or to the 
space between the piston and the cylinder head, 
substantially as set forth. (3) In an engine, the 
combination with a closed crank case and a cylinder, 
of a piston operating in said cylinder and provided 
with an external, circumferential ve having an 
inwardly and downwardly-inclined upper side and a 
substantially horizontal lower side and one or more 
passages leading from said groove to the interior of 
the piston. 


710,286. Hypraviic Forctro Press, H. FV. 
Philadelphia, Pa.—Filed March 7th, 1902. 
Clam.—A hydraulic press, having a stationary 
bed-plate and cylinder, a dye holder fixed to said 
cylinder, a plunger arranged within said cylinder, a 
crosshead supporting the plunger, rams to return the 


Loaa, 








said crosshead and plunger, and a second crosshead 
arranged above said cylinder and rigidly connected to 
said first crosshead and moving with it, combined 
witha punch working in said second crosshead, an 
independent actnating weebapisw far said punch, 
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gOUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 


(From our Special Commissioner.) 
XXIIL*—DURBAN HARBOUR, 


DursBan, March Ist. 
In recent letters I have emphasised the fact that as 
time goes on the tendency will be for Capetown to de- 


No. 


leave Durban and Delagoa Bay practically on a footing 
of equality with regard to the Johannesburg trade. As 
| far as harbours are concerned, Delagoa Bay is to-day 
| much better off than Durban, for the simple reason that 
| Nature has provided at that spot the best natural harbour 
| in South Africa, Though the approach to Lorenco Marques 
| from the sea is studded with shifting shoals, I believe I 
'am correct in stating that there are channels through 
which practically the largest ships can find their way into 








Fig. 1-WORK ON 


generate into a mere local port. This is partly due to 
circumstances over which she has no control, and partly 
to the apathy of the local politicians. In measure, as 
traffic with the industrial interior is driven north-east- 
wards, the importance of Natal as a channel between 
those centres and the sea must increase. The only 
reason why Durban and Delagoa Bay do not at the 
present day absorb between them the whole of the 
Transvaal carrying trade is simply because neither of 
them has sufficient railway capacity for doing its 








THE QUAY WALL 


the outer harbour at all times. At Durban it is different. 
A splendid and practically land-locked harbour exists, but 
its practicability is discounted by the presence of a 
treacherous bar. In 1899 the average low-water depth 
on this bar was 19ft. 7}in.; in 1900, 19ft. Slin.; and in 
1901, 19ft. 1jin. The shallowest depths recorded during 
those three years were 16ft., 15ft. 10in., and 16ft. 10in. 
respectively. 

Fig. 7, page 417, is an excellent picture of this vicious- 
looking bar during a storm. It is against this bar that 


























‘Tee Exon” 


Fig. 2-DURBAN HARBOUR 


share of the carrying, and because, while Durban has not 


a sufficiently good harbour, Delagoa Bay, though a good | 
our, is badly off for appliances and accommo- | 
This last defect, however, is in process of being | 


natural harbour, 
dation. 
oe as faras Durban is concerned. With the ex- 
ensions to the railways I have already dealt in an 


earlier article. The result of these extensions should | 
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engineers have to wage eternal warfare. The battle 
began in 1857. Since then, weather permitting, it has 
never ceased. A storm invariably decreases the depth of 
water, and to counteract this dredging has to be con- 
tinuously carried on. This dredging plant is constantly 
being increased, and it is hoped that ere long a greater 


dredging must be of such a naturé as to maintain per- 
manently a much greater depth than the present average. 
The bar is of shifting sand, and consequently suction 
dredging is the only means employed for its disintegra- 
tion. That the engineers consider it possible to maintain 
a far greater depth of water on this bar than heretofore 
is clear from the fact that they are dredging the harbour, 
alongside their new quay walls, to depths of 27ft. and 
30ft. This would be useless unless ships drawing a 
great deal of water were to be able to cross the bar. 
The greatest low-water depth attained on the bar during 
the above-mentioned three years was 23ft. A glance 
at the bar chart shows that Nature seems to be pecu- 
liarly unbiassed as to the time of year she chooses for 
silting up this channe]. One cannot say how much the 
diagram is influenced by dredging, but, as it now reads, 
the only peculiar feature about it is that the variation in 
depth is somewhat less accentuated during the months of 
January and February, June and July, than at other 
periods of the year. 

Although the area of the harbour is 7} square miles, 
much of this is shoal water. These shoals are being 
removed energetically by dredging, and extensive 
reclamation work is being carried out for the creation of 
new wharves and quay walls. After Capetown Har- 
bour, with its neglected Dock Road, its inconvenient 
connections with the railways, its chaotic internal 
arrangements, its unkempt quays, its wharves without 
cranes and without rails between the sheds and the ships, 
its hopeless and helpless mismanagement, and its elabo- 
rate schemes for improvement which never come off, an 
inspection of the Durban harbour is a real pleasure. | 

Here we have bustle enough in all conscience, but it is 
the bustle which is a means to an end; it is the bustle of 
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Fig. 3—SECTIONS OF PIER 


business being done, of work in course of achievement. 
To watch work at the harbour in Capetown is like watch- 
ing the antics of a pantomime crowd, who hustle one 
another and throw things about, while the futile police- 
man, with the best of motives, only succeeds in rendering 
confusion worse confounded. On both harbours immense 
sums of money have been expended. In Capetown the 
money has been frittered away; in Durban it has been 
laid out practically and well. Natal is alive to the spirit 
of progress; Cape Colony, if not dead to tkat spirit, is 
fast asleep and snoring. 

Herewith I send you a plan of the harbour, Fig. 2, show- 
ing the extensions now in progress and those which have 
been recently authorised. It is made up from the most 
recent map issued by the harbour authorities. Exclusive 
of the works to be carried out on the “ Bluff” side of the 
harbour, for which I have no figures, these extensions 
are estimated to cost £2,333,383. I also send sec- 
tions, Figs. 3, 5, and 6, showing the construction of the 
North Pier and South Breakwater. At present the 
wharfage accommodation is practically confined to the 
“ Point” side of the harbour, where a considerable length 
of the quay wall in the new scheme is already completed. 
Reclamation of the foreshore, along the line of the quay 
wall A BC, is rapidly proceeding. This will resultin a bold 
and impressive frontage when finished. Fig. 8, page 417, 
shows the method of reclaiming the foreshore behind the 
quay wall. The courses are finished to the coping level, and 
a suction dredger is filling in the space to be reclaimed. 
Fig. 1 shows the quay wall under construction. The 
distance A B—Fig. 2—is 2100ft., and the depth alongside 
at low water is 27ft. From C to D is 4700ft., and the 





depth may be maintained than in the past. If Natal is to 
reap all the advantages of trade with the interior, future 


depth 23ft. At C isa timber dock, and then comes the 
North Quay, C D E F, in which there is to be a graving 
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dock 850ft. long and two slipways. At F GH will be 
the West Mole, 5250ft. on its longer side, where the depth 
of water will be 30ft. On the other side the depth will 
be 27ft. Following the water line from A through all its 
deviations to J, the total quay frontage on this, the Point 
side of the harbour, will be 20,370ft.—nearly four miles. 
On the Bluff side of the harbour the work to be done 
is also very extensive. The training wall, K, from the 
South Breakwater is to be raised 12ft. above low water, 
and the foreshore behind it reclaimed as a site for rail- 
way sidings. The timber wharfage, of which a length of 
350ft. exist, is to be lengthened to 700ft. The re- 
taining wall, already started—see Fig. 4—through 
sections 1, 2, and 3, to a total length of 7780 L.M.N.O. 
Throughout this length a concrete quay wall will be 
built, as shown on the plan. It is to have a depth of 


BRIDGE BUILDING AND BRIDGE WORKS 


IN THE UNITED STATES 
No. XIII.* 

Chicago Bridge and Iron Company.—This company 
established its works about fourteen years ago ina pa 
ofChicago. They cover an areaof ten acres, and have about 
three-quarters of a mile of railway lines and sidings, with 
connections to two main lines of railway. They have 


been designed for convenient operation and for the | 


greatest possible variety of work. Bridges form the 
greater part of the tonnage, especially riveted railway 
bridges, both trusses and plate girders. The company 
has also a specialty in elevated steel water tanks, with 
hemispherical bottoms supported on steel towers. Steel 
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27ft. at ‘low water, and, in the first instance, a 600ft. 
channel is to be dredged throughout its length. Behind 
this wall some 80 acres of foreshore will be reclaimed. 

At Salisbury Island, P—Fig. 2—there is to be an 
elaborate timber wharfage with a depth of 25ft. along- 
side, and the island is to be made up to a level of 4ft. 
above high-water mark. There are to be slides for 
timber discharged into the water through the bow ports 
of vessels, and timber stacking grounds with all 
appliances for rapid handling, and a shipway for tugs 
and lighters. 

In connection with the entire scheme which I have 
outlined above, there is to be an elaborate railway ser- 
vice, and throughout a very complete installation of 
hydraulic and other cranes, and the rest of the para- 
ages which go to make a complete harbour on modern 
ines. 

During the construction of this most comprehensive 








WHARFAGE AND RECLAMATION AT THE BLUF- 


frame construction for mill buildings, coal-handling 
plants, &c., is also undertaken. The capacity of the 
works is about 20,000 tons per year. The buildings 
comprise a main shop, 201ft. by 256ft.; template shop, 
48ft. by 100ft.; power-house, 50ft. by 70ft.; warehouse, 
32ft. by 40ft.; barn, 24ft. by 20ft.; and an office building, 
40ft. by 90ft. These give an approximate area of 60,000 
square feet under roof. 

Lorries or push cars, running on the lines of rails, are 
used generally for conveying material about the yard and 
through the shops. In the receiving yard, material is 
unloaded and handled by eleven hand derricks of 5 tons 
capacity, with steel booms. In the shipping yard is a 
travelling gantry-crane of 125ft. span; on this is an air 
hoist, 40in. diameter, having a Jift of 20ft. and a hoisting 
capacity of 60 tons. There are three lines of narrow and 
standard gauge tracks through the main shop, while at 
each side, next to the wall, is a standard-gauge track 
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scheme there should be an extremely good market for 
our manufacturing engineers, though a very great deal 
of the plant is already working, or on order. So far it is 
practically all British. When completed, provided always 
that the obnoxious bar can be made to succumb to 
persistent dredging, Durban Harbour should afford an 
object-lesson to all the other ports in South Africa. If 
it turns out the great success anticipated by optimists, 
and if a corresponding increase is made in the railway 
system, so that everything which can be landed can be 
carried away to its destination, I can see no use for any 
of the ports south of this, except East London, for any- 
thing save local traffic. 

It is for this reason that I have dealt with the question 
at such length, and illustrated it so fully. 


2 For al! the pictures which accompany this article, and | 


for the materials from which the general plan of the 
harbour has been made, I am indebted to the courtesy of 


| 
| 


Mr. Charles J. Crofts, M. Inst. C.E., the engineer to the | 


Harbour Department. 


Figs. 5 and 6—CONSTRUCTION OF PIER AND BREAKWATER 


f the railway wagons are 
These are for delivering 
ls are mainly at the sides 


depressed so that the floors o 
level with the shop floor. 
material, and as the heavy too a 
of the shop, the material works from each side towards 
the middle. Here the reaming and riveting machines 
are placed, and from these the finished work is run out 
on the middle line of rails into the shipping yard. The 
shop has two 20 ton and eleven 5-ton electric travelling 
cranes, all of 64ft.span. There are also eleven air hoists 
of 5 tons capacity suspended from trolleys travelling on 
overhead runways. These runways are fitted with 
transfers, so that the hoists can be run to any part of the 
shop. 

The tool equipment of the shop consists in a general 
way of twenty punches and shears, eleven pneumatic 
riveters, six planing machines, six lathes, eleven drills, 
twenty-six reamers, ten emery grinders, two rivet-making 
machines, eight rivet-heating furnaces, two sets of plate 
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rolls, and one seven-roll plate-straightenin : 
8ft. 2in. wide. There is also a prs one Allg 
heating furnaces and the usual blacksmith shop e sg 
ment. In addition to the above there is a fyll line ey 
hand tools. Several of the machines have been ada we : 
to special purposes, for bending angle brackets bendi . 
| sheets to form segments of hemispherical tank bottome 
ke, The emery grinders are used for a variety of “ai 

The reamers are in two gangs or groups, mounted o), 

| travelling towers or gantries which span a line of poh 

Each group is so arranged as to place the drills at a 

point over a space 12ft. by 200ft., and at any level oan 
the platform of the machine to 12ft. above it. The 
spindles are mounted at the ends of hinged frames ps 
arms 14ft. long, with a joint at the middle so that the 
two 7ft. lengths can be folded together or swung ag with 
aknuckle joint. This gives a great range of position for 
the tool. 

The arrangement of the rivet-heating furnaces is 
peculiar, in that they are mounted on platforms 19f; 
above the floor and adjacent to the riveting sheds, . 
this way they are very conveniently placed, and do not 
interfere at all with the work on the floor; besides this 
their heat does not cause discomfort to the men at work 
on the floor. 

All rotary motion is produced by electric current by 
means of forty electric motors; five of these are used to 
drive shafting, while thirty-five are directly connected to 
individual tools. There is a Wheelock Corliss engine 
with acylinder, 24in. by 4S8in., directly connected to an ale 
compressor, l6in. by 48in., and also driving a 125-yolt 
generator of 150 kilowatts. There is also an auxiliary 

| slide-valve engine, with a cylinder 10in. by 16in., driving 
a 125-volt generator of 30 kilowatts. Also a steam. 
driven air compressor, with a cylinder 16in. by 30in. 
There are six water-tube boilers; two Abendrath and 
Root, of 250 horse-power each; two vertical boilers of 
125 horse-power; and two Babcock and Wilcox of 100 
horse-power. The flues lead to a self-supporting steel 
chimney, lined with brick; this is 135ft. high and 5ft. sin, 
diameter. 

Indiana Bridge Company.—This is another of the 
smaller works, having a capacity of about 5500 tons 
1 year, but turning out a considerable amount of 
important work, especially in steel frame buildings for 
rolling mills, factories, kc. They Luild many highway 
bri ges and the smaller class of railway bridges, more 
particularly those for electric railways and tramways, 

The shops are small, old, dark, crowded, and ill. 
arranged, which is a comprehensively unfavourable 
description. The two last-named conditions are due to 
the fact that here—as in many other cases—constant 
pressure of work has prevented any thorough reconstiuc- 
tion or rearrangement of the plant. Consequently sheds 
have been put up where necessary, and new too!s put in 
where room could be found for them, regardless of 
systematic arrangement. The result is that material has 
to be shifted from place to place during construction, and 

| this frequent rehandling is not conducive to economy or 
rapid work. 

About one hundred men are employed in the shops, 
with six draughtsmen, chief engineer, assistant 
engineer, and office staff. In addition to these there are 
usually some 125 men in the erecting gangs at work 
wherever the company is putting up its structures. The 
average force, therefore, is from 200 to 250 men. 

Material is handled in the shops by hand travelling 
cranes and hoists, and is carried about the works by 
trucks on lines of 30in. gauge. In the yard is a 10-ton 
steel derrick. A considerable stock of steel joists, angles, 
channels, &c., is kept in the yard, so as to provide 
against delays at the steel mills, and this practice is very 
general. Plates can usually be obtained without much 
trouble, but with rolled sections the case may be different. 


The staging will be r2~-ved as 
the parapet woll +s bu:it 
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There are three pneumatic riveters, one of which is of 
the jaw type, with vertical yoke. Holes for pins in boom 
members are roughly made by punching, and then 

| finished to size by a Niles vertical boring mill after the 
parts of the member have been assembled. The boring 
bar or spindle passes through the punched hole, and 
runs ina bushed bearing or guide in the work-table to 
| which the member is clamped, so as to hold the tool 
steady and true as it is fed down to bore out the hole. 
|For finishing the ends or contact surfaces of bridge 
| booms, columns for building, &c., there is a Cleveland 
rotary planer, but this has to be run quite slowly, as the 
work is mostly light, and rapid or heavy cuts cannot be 
made without spoiling the accuracy of the finish. The 
tools are all driven by belting from countershafts, power 
| being furnished by a steam engine. The boilers are 
| heated by natural gas, except in winter, when coal is 
used owing to the heavy demand for gas causing the 
supply to be unreliable. There is also a good-sized air 
| compressor, 
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There are three rivet-heating furnaces, and two of 

e are fired with natural gas, which is also used in the 
e for heating stock rods for the bolt and nut 
The third rivet-heater is fired with oil, the 

i) being sprayed from the burner by a jet of compressed 
Oil has been introduced owing to indications of loss 


thes 
furnac 
machines. 


essure in the natural gas, and possible failure of the 


. The reduction of pressure is very serious in the 
winter, and necessitates the substitution of coal for the 


poilers, 2s noted above. : 

Asa matter of fact, however, the oil has been found 
more efficient than the gas. It gives a more uniform 
heat, and does not cause oxidising or scaling of the rivets. 
With the gas it is difficult to regulate the heat exactly, 
go as to keep the rivets at proper heat without burning 
them. The use of coal was considered unsatisfactory 
and objectionable, while fuel oil was obtainable within a 
few miles of the works. The burner is of a special 
pattern, designed at the works. The cost of operation 
with oil at 4°2d. to 5-3d. per gallon is about the same 
as with natural gas at 5d. to 6d. per 1000 cubic feet. 

All work is done to template, and for complicated 
trusses, c., the templates are fitted together on the 
floor before being sent to the shops. Templates are kept in | 
stock for all standard work. For the smaller classes of | 
bridges, which may be built to the company’s designs, 
the company has sets of standard plans which are not 
dimensioned. The dimensions are filled in as required | 
for any particular structure, thus greatly reducing the 
work of the drawing office. For such structures the bill | 
of material is made out on a sheet of stiff paper Sin. by 
18in., suitably ruled and headed. When completed the 
sheet is folded in four, forming a book 4}in. by Sin., and 
to this the dimensioned blue-print is attached. One of 
the inner pages, when folded, is ruled in three columns 
for a summary, headed “* Number of pieces,” ‘“ Descrip- 
tion,” and “ Weight.” At the bottom of this page are | 
lines and blanks marked “ Shipped to ......... » * Vea! 
Spaapasasas Railway,” and “Car No........"". The outer page 
bears the name of the bridge company, the contract 
number, and the name of the bridge or other structure. 

For more important work the list of material for each 
contract is entered in a book with stiff paper covers and a 
linen back, lettered on the cover like the outer page of 
the smaller list. These books are 4}in. by 8in., and the 
front page is printed for a summary of the bridge, as 
follows :— 


Contract No, 
LocaTIoN, 
Town... 
County 
State Gaus Wnbaiias ake Sbekeaons iscevesaeriscummnenes 
Span c. toc. of End I’ins ........... 
Depth . . ... Roadway 
..... Walks, each..... ; 

Panels, each ft. in 

Remarks 


The pages have headings only along one end, forming a 
double page 9in. by Sin., ruled as shown in Fig. 20. The 
books are flat and compact, easily handled, and easily 
filed in very smal] space. . 

A noteworthy feature in the conduct of the works is 
the method of keeping track of the orders and work. On 
the wall of the engineer's office is a board about 8ft. long 
and 2}ft. high, divided by vertical strips into six panels 
about l6in. wide. The first two of these, at the 
right, are headed “ Work taken, but not on Programme 
for Preparation in Shop.” The others, in order—to the 
left—are headed as follows :—“ Programme of Work to be 
Prepared for Shop,” “ Drawings Made and Checked, and 
Templates Made,” “ Work in Shop or Completed but not 
Shipped,” “ Work Shipped and in Process of Erection.” 


Date of | No. of 
shipment. | pieces, 


Description. | —— 


Fig. 


Across the top of each panel is a strip of paper, ruled 
and lettered as follows, forming heading for thirteen 
columns of varying width :— 

1, Contract number. 
. With whom contract made. 
. Place. 
- Description of work. 
Date for completion. 
From whom material ordered. 
Drawn by, and date. 
. Checked by, and date. 
. Templates made, date. 
. Taken in shop, date. 
. Shipped, date. 
. By whom erected. 
. Remarks, 

Each panel of the board has two vertical rows of bent 
nails, forming rests for a series of horizontal strips of 
drawing paper about }in. wide and 15in. long, ruled to 
correspond with the thirteen column headings above 
noted. A slip is filled out as completely as possible for | 
each piece of work as soon as the contract has been 
taken, and this is filed in one of the two right-hand 
a, Every week a programme is made up of work 
tt be got ready for the shop, and the slips representing 
ym contracts are transferred to the third panel, so that | 

. engineer and chief draughtsman can see at a glance | 
What work to arrange for. When the drawings for any 
a contract are completed and checked, and the tem- 
Plates are made, the slip representing that contract is | 


I 
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/ an ample margin of power, even taking into account that 


filled out in the paper spaces and then transferred to the 
fourth panel. When the work goes into the shop the 
slip is transferred to the fifth panel; and when the work 
is shipped the slip is then transferred to the sixth and 
last panel. When the bridge or other structure is com- 
pleted the slip is removed from the board and copied 
into a book, after which it is destroyed. This book, and 
the filed plans and lists of material, then become the 
records of that particular contract. 








ELECTRICAL EXTENSIONS AT WILLESDEN. 
No, IIL.* 

Berore going on to discuss the electric generators which 
are coupled to the Sulzer engines already described, we 
would call attention to the two-page supplement and the 
engraving on page 411, which show a vertical end view 


speed of 75 revolutions per minute. We are informed, 
however, that each generator is capable of giving an out- 
put of 3000 kilowatts at any pressure between 10,000 and 
11,500 volts per phase, and actually each generator was 
guaranteed to give a continuous output of 3000 kilowatts 
upon a non-inductive load at a pressure of 11,000 volts 
per phase. This output was to be maintained for twenty- 
four hours continuously, with a temperature rise of any 
part of the generator or exciter of less than 70 deg. Fah. 
above that of the surrounding atmosphere. We are in- 
formed that under these exact conditions the temperature 
rise of the first machine is only 45 deg. Fah. Each 
generator was also guaranteed to carry a non-inductive 
overload of 25 per cent., that is to say, a load of 3750 


| kilowatts for four hours without undue heating or undue 


pressure drop. 

The contractors further inform us that trials of the 
first set, working non-condensing, and with high-pressure 
steam in the low-pressure cylinder, have shown that this 
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Right Hand LowPressure Cylinder. 



































Upper End Lower End Upper End Lower End 
“Troe Exouuzer” ra Smaxs 


INDICATOR DIAGRAMS, 500 HORSE-POWER SULZER ENGINE 


section of the whole engine, and cross sections of the 
cylinders. From these, with the illustrations which | 
have accompanied articles 1 and 2, a good idea of the | 


length. | Ordered length. 
Inches | Feet Inches | 


Weight. Remarks. 


| 64. 


overload can be carried with a fall of pressure of 8 per 
cent. from no load to full load at constant speed and 
excitation. Working at 3000 kilowatts at 10,500 volts, the 
pressure drop of each generator from no load to full load 
at constant speed and excitation is, we are told, within 
Calculating from this figure, it is estimated that the 
pressure drop under similar conditions, but for a load with 
85 per cent. power factor, is less than 18 per cent. It is 
claimed that, taking into account the comparatively high 
frequency, the slow speed, and the size of the plant, these 
pressure drops may be regarded as being very moderate. We 


| are also informed that when the generator is running fully 


20 


general construction of the engine may be obtained. The 
strength of the various portions is manifest. One example 
will suffice to show this. It will be observed how far the 
front stays go into the bed-plate, and what a solid con- 
struction is thereby obtained. It has been remarked 
that everything is so boxed in, that if anything goes 
wrong, a great number of parts may have to be dis- 
mounted before the required portion can be got at. We 
fancy this criticism to be more fancied than real, and as 
far as we understand, no difficulty has so far been ex- 
perienced in this direction. Finally, we would draw 
attention to the reproductions from indicator diagrams 
which we give above. There are, as will be seen, two sets; 
one of them of the engine running at full speed with the | 
dynamo on open circuit, and the other with the engine 
doing something over fullload. In both cases the engine 
was running non-condensing, and in the latter case there 
was no assistance given by admitting high-pressure | 
steam to the low-pressure cylinder. There appears to be | 


the speed was half a revolution above normal, that the 
steam pressure at the stop valve was 10 lb. above the | 
pressure for which the normal output of the engine was 
guaranteed, and that the condenser was not employed. 
The generators are of the revolving field type. The 


| makers’ rating is 3500 kilowatts, at a pressure of 10,500 
| volts per phase, at a periodicity 60 per second, and at a | of the windings. These slots are insulated with heavy 
| seamless micanite tubes from the windings, there being 





* No, II, appeared April 17th. 


| loaded, and one phase is suddenly switched out, the rise 


of pressure on the other phase does not exceed 5 per 
cent. The excitation at full load is less than 1 per cent. 

The following efficiencies at various loads have been 
obtained :— 


Full load $6 per cent. 
pa 95 = 
ee 93 
The insulation tests which each alternator had to undergo 


were the application for twenty minutes of an alternating 
current of 30,000 volts between the two phases, and of 
an alternating current of 20,000 volts between the 
windings of either phase and the earthed armature core. 
As regards the general construction—which may be seen 
on page 410—the cast iron armature case is in four pieces, 
which are secured together by bolts and eight shrinking 
rings. The whole armature can be slid free of the 
magnet coils. We understand that it is proposed to 
install a motor to do the moving, but at the time of 
our visit this was not in position. The armature core 
dises are built up inside the casing, being secured by 
means of dovetails stamped out of the internal peri- 


| phery of each lamination, which fit into corresponding 
| dovetailed projections in the casing itself. 


The core 
discs are 20mm. in thickness, and are insulated with 


| thin paper pasted to the sheet iron before the discs are 


punched from it. The core is ventilated by means of 
radial ducts, and is provided with a number of quite open 
slots spaced round its inner periphery for the reception 
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8500 KILOWATT ELECTRICAL GENERATOR 
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ten insulated copper bars—two in parallel—per tube. 
The coils are first former wound in the micanite tubes, 
and then taped and varnished. The coils, of course, have 
different shapes, corresponding to the straight and bent 
phases, there being, in addition, different shapes of 
straight and bent coils, because there are three armature 
slots per pole per phase. The armature coils can readily 
be replaced if necessary. They are held in the slots by 
boxwood wedges. 

The magnet wheels are of steel, the rim having a 
U section, and being united to the centre boss by 
twelve pairs of radial arms. Like the armature rings 
they are constructed in four portions, and are held 
together in the same manner by bolts and shrinking 
rings. The centre boss, besides being keyed to the shaft, 
is also secured by means of bolts and shrinking rings, 
the latter having a cross section of 36 square inches. 
There are 96 pole cores, and they are of oval section, with 
laminated shoes cast in withthem. They have dovetailed 
ends which fit into grooves in the magnet wheel. In 
addition, each pole is secured by two heavy bolts. A pole 
can be removed by taking out the bolts and sliding it 
sideways. The ring, it is calculated, has been made so 
strong that it would be safe even if the speed reached 
115 revolutions per minute. 

The magnet windings consist of copper strip wound 
on edge, adjacent layers being insulated with a special 
parchment paper some ;,in. thick. The strip for each 
core is wound and insulated, and then pressed upon the 
core—which is itself well protected with insulation— 
by hydraulic pressure. Coil and pole thus form prac- 
tically one solid mass. The coils are secured by means 
of extended pole shoes, and by means of gun-metal 
cheeks at one end and a steel plate at the other end. 
The slip rings for supplying the exciting current to the 
windings are of phosphor bronze, and are carried on a 
cast iron spider. Both spider and rings are in two 
halves. The insulation between rings and spider con- 
sists of moulded micanite and ebonite, the two rings 
themselves being separated by an air gap. The brushes 
are of carbon, of such size that a current of about 
-s amperes per square inch of surface passes through 
them. 

The following additional particulars are of interest :— 

Peripheral speed in feet per minute of the 

magnet wheel ... ... ... ... 

Diameter of armature bore 
Diameter over field poles ... 
Air gap, iron toiron... ... ... 
Gross width of armature core ... 
Net 
Depth > a ig 
Total number of armature slots 
Dimension 


5860 

300-00in. 
299-27in. 
0-365in. 

29-1lin. 

21-5in. 

7: 2in, 

576 

2-19in, x 0:69in. 
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MESSRS, KOLBEN AND CO., PRAGUE, ENGINEERS 
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5 in series, 2 in parallel 
80-5 s4. in. 
29-lin. « 6-55in. 
Ps 


Number of conductors per slot 
Section of oval pole cores 
Dimensions of pole shoes 
Number of turns per pole core 3 
Dimensions of field conductor ... lin. x 0-217in. 

The exciters are of an ordinary type of multipolar 
generator, with cast steel field rings. They have slotted 
former-wound drum armatures of the series parallel type. 
They are each rated at 250 ampéres at 150 volts, and we 
are informed that they will generate any current within 
their normal range at from 100 volts to 150 volts without 
any sparking whatever. Carbon brushes are used. 

The whole of the work comprised in this important 
contract was carried out to the specification of Mr. R. R. 
Todd, chief engineer of the Metropolitan Electric Supply 
Company, and our thanks are due to him for the facilities 
for inspecting and photographing the plant, which he 
afforded us. The work was under the immediate super- 
intendence of Mr. I’. A. Knight, the resident engineer, at 
Willesden. 

The remaining apparatus, &c., necessary to complete 
the extensions is as follows :—There are ten new boilers, 
each capable of evaporating 10,000 lb. of water per 
hour. This amount has actually been increased, so we 
understand, to 15,000 lb., chain grate stokers and double- 
screened nutty coal being used. Six of the boilers are of 
the dry back economic type, and made by John Fraser 
and Son, of Millwall, and four are Babcock and Wilcox, 
with chain grate stokers, driven by independent two- 
phase motors. The condensers were supplied by Messrs. 
W. H. Allen, of Bedford. There is one surface con- 
denser for each engine, and each has 11,000 square 
feet of cooling surface, and is designed so as to 
be capable of dealing with 90,000 ]b. of steam per 
hour at a temperature not exceeding 212 deg. Fah., 
with circulating water at 80 deg. Fah. or under, the 
vacuum to be within 4in. of absolute under these con- 
ditions. There is one three-throw, single-acting, steam- 
driven air pump to each condenser, with an auxiliary 
pump attached to deliver the air pump discharge water 
to the hot well in the boiler-house. There are two 1din. 
centrifugal circulating pumps, each driven by a 120 
brake horse-power two-phase motor, supplied by Messrs. 
Witting Brothers. A Holden and Brooke’s oil and grease 
separator is fixed on each exhaust pipe. There is also 
an automatic valve to open the exhaust to atmosphere 
should the vacuum fail. The circulating pipes are 
30in. for the greater part of the distance to the 
cooling towers, and they are carried in a tunnel under the 
boiler-house foundations. Two cooling towers, each 
capable of dealing with the load of one of the 5000 horse- 
power engines, are being supplied by Messrs. Donat and 

_ Doherty. Eachis to be able to continuously cool 236,250 
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gallons of water per hour from 150 deg. Fah. down to 
80 deg. Fah. Each tower consists of two bays 75ft. high, 
the whole being 128ft. long by 31ft. wide. They are 
entirely of wood. Three i4in. pipes deliver the water to 
the tower at a height of 26ft. above ground level. The 
switchboard is being supplied by Messrs. Ferranti, 
Limited. It consists of three sections, one for each of 
the two machines and one for the outgoing cables. 
Multi-oil break fuses and switches are provided for each 
phase. We described these pieces of apparatus in our 
recently-published Electrical Supplement. 

Locking at the extensions as a whole, it must be 
admitted that the work, as much of it as we have seen, 
is of excellent quality. We have already spoken on this 
point regarding the engine. The alternator is extremely 
well made also. The magnet ring, which is 30ft. in 
diameter, is perfectly true. We watched it carefully, 
and could detect no irregularity of any kind. The 
remainder of the plant was not at the time of our visit 
sufficiently far advanced for us to make any remarks on 
its appearance, but the engine and dynamo of the first 
set had been running for a considerable time on the load 
most successfully—the engine exhausting to atmosphere. 
The Metropolitan Company is certainly to be congratu- 
lated on its courage in laying down such large-sized 
units, and on the fact that, so far, the experiment has 
been so eminently successful. 








THe Record oF PowgR OF A SINGLE-ENDED WATER-TUBE 
BoILER.—The latest type of French destroyers, although of 
increased power and speed, carry—as most of the former 
boats—only two single-ended water-tube boilers. In the Arque- 
buse, which has just been delivered at Cherbourg by Messrs. 
Augustin Normand et Cie., and in a number of similar destroyers, 
the two boilers are of the ‘‘Normand” type. The speed trials 
which took place after the ordinary eight hours’ consumption trials 
and the seulishuary runs on the measured mile were of six hours 
duration, one hour of which was at or above 24 knots, one hour 
at full speed, and the remaining four hours at or above 24 knots. 
In the one hour at full speed, 30-75 knots were attained, with 
320-38 revolutions per minute, and 7100 indicated horse-power, <0 
that each boiler furnished the steam necessary for 3550 indicated 
horse-power. This is probably the record of power for one 
single-ended boiler. No difficulty was experienced in keeping 
the pressure. The weight of each boiler complete, with fittings, 
chimney, ash-pit, fire-bars, and insulating covering, amounts to 
19-2tons without water, and to 22-7 tons with water. The total 
displacement on trial was 299 English tons, including a dead- 
weight of 68 tons exclusive of chains, anchors, masts, boats, stean! 
windlass, lighting and steering machinery, and comprising only 
torpedoes and torpedo tubes, compressing pump, artillery and 
ammunition, provisions, water for boilersand crew, coals necessary 
for steami f70 nautical miles at 14 knots—25-02 tons as deter- 
mined by the eight hours’ preliminary trial—and nine tons for 

| sundries, 
* 




















— 
= 


Aprit 24, 1903 





THE ENGINEER 





4] 








5000 HORSE-POWER COMPOUND ENGINES—SECTIONS OF CYLINDERS 
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MESSRS, SULZER BROTHERS, WINTERTHUR, ENGINEERS 
(For description see page 409) 
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FRENCH RACING MOTOR CARS. 


TE incidents at the recent automobile meeting at 
Nice seemed likely at one time to affect seriously the 
future of motor car racing on the Continent, and it is by 
no means certain even now that the fatal accident on La 


is able to steadily gain the favour of the public by its own 
merits. But there is undoubtedly some excuse for 
carrying on the movement in foreign countries where the 
automobile is at present practically unknown. ‘Two 
years ago the automobile industry in Germany was in its 
infancy, and the race to Berlin did valuable service in 
popularising the motor vehicle across the Rhine, at the 





Turbie will not have the result of placing still further | 
restrictions upon speed contests. The question of racing | 
is considered from such entirely different points of view | 
that it is becoming more and more difficult to give satis 
faction to manufacturers and to the authorities, whose | 
first duty it is to look after the safety of the public. On | 


the one hand, the majority of makers urge that racing | 


has very useful results in enabling them to evolve the 
most suitable types of cars, at the same time that the | 
prominence given to automobilism in this way helps to | 
stimulate an interest in the motor vehicle, and brings a | 
considerable amount of business to the makers of 
successful cars. 


same time that it brought a large amount of business 
to French manufacturers. The race to Vienna had 
identically the same result, and there is no doubt that 


| the forthcoming race to Madrid will help to create a 


strong popular current in favour of automobilism in the 
Peninsula. After Madrid it will probably be the turn of 
St. Petersburg and Rome. These great international 
races have therefore a considerable importance in foster- 
ing a movement abroad which would otherwise be of 
very slow growth. When, however, we come to consider 
the technical value of racing, the question may be looked 
at from entirely different standpoints. There is no doubt 


The building of new machines, and the | that racing has been an invaluable aid to the develop- 


preparations for races, mean an enormous expenditure, | ment of the automobile in the past, and has taught 
which in most cases probably represents so much actual | makers lessons which they would probably never have 


loss, but manufacturers are perfectly ready to take the | 
risks in view of the business that always follows upon | 
the winning of a race. A sensational victory gives a | 
reputation to the manufacturer which brings him more | 
orders than he can possibly execute if only he can succeed | 
in living up to this reputation, and it is partly for this | 
reason that races are held to be such a necessary factor | 
in the French automobile industry. They are, in a word, 
of great importance as an advertisement, and also.asa 
means of testing new cars, which are built to calculations | 
of an essentially experimental character. On the other 

hand, the French Government is of the opinion that | 
these purely commercial and technical] advantages can be 

purchased at too greatacost. It is not opposed to motor | 
car racing on principle, but it is firmly determined to | 
tolerate no excessive speeds which may offer some danger 
to the public. The only point upon which the Govern- 





SERPOLLET 


ment and automobile manufacturers are at variance is the 
existence of this supposed danger. At the time of the 
race from Paris to Berlin, a boy ran out in the road behind a 
car and was knocked over by another, and the Prime 
Minister announced that no more permissions would be 
given to run off speed tests on the public highways. 
This interdiction was upheld in the spring of last year, 
when the Government refused to sanction the race on 
French territory from Nice to Abazzia, on the Adriatic, 
and as the result, it is said, of the recklessness of com- 
petitors who drove over the road previously to the race, 
the permission was also withdrawn at the last moment by 
the Italian Government. Nevertheless, a month after- 
wards the French Minister of Agriculture organised his 
circular race of alcohol vehicles in the northern depart- 
ments. This took place without the slightest accident of 
any kind, and being reassured as to the comparative 
safety of these cars, the Government did not hesitate to 
sanction the race from Paris to Vienna. Here, again, 
there were no fatal accidents, despite the difficulties of 
the course and the number of vehicles competing. 
Believing that the dangers had been greatly exaggerated, 
it was supposed that the Government would allow much 
greater latitude for racing in the future, and it therefore 
came as a surprise when the Minister of the Interior 
prohibited the race from Nice to Salon and back, and 
followed up this interdiction by refusing to sanction the 
Pau meeting. He explained the position by stating that 
no racing on the public roads could be authorised unless 
it were “in the interests of the automobile industry.” 
It is now a question as to what extent the interests of 
the industry are affected by speed tests. 

These interests are of a commercial and technical 
character. The races are an advertisement for automo- 
bilism generally, and for manufacturers in particular. 
Thee latter may be left out of the discussion, as racing 
cannot be advocated for the advancement of private 
interests; but when the matter is considered from the 
point of view of popularising the motor vehicle it is 
possible to produce some very plausible arguments. 
Nevertheless, in a country like England or France, 
where the motor car is already firmly established, there 
seems to be little reason for stimulating its popularity 
by organising races, especially when the motor vehicle 


learned had they been aiways tied down toa limit of 
speed. They started with absolutely no knowledge of 
road resistances to self-moving vehicles, or of the 
resistances opposed to engines and transmissions run- 
ning continually at a high rate of speed. The ex- 
perience gained in racing has enabled them to calculate 
these resistances sufliciently to allow of their building 


|cars of a thousand kilos. weight and propelled by 


powerful engines at a speed fully as high as it 
is possible to drive them with reasonable safety. 
What else can racing teach them in the way of power 
and speed? Of course, the fact remains that new firms 
would be placed at a great disadvantage by a limitation 
or suppression of racing as compared with manufacturers 
who have had a long experience, and this is a matter 


| that must be set off against the assumed dangers of 


racing under conditions where precautions are taken for 


RACING CAR 


the safety of the public. Atter all, from a technical 
point of view, the question is whether an excess of 
racing will not defeat its own ends. In striving after 
power and speed manufacturers have evolved cars which 
have settled down to standard types, and they have quite 
ignored the requirements of the tourist and the business 
man, who place comfort and carrying capacity before 
any question of high speed. It is manifestly absurd to 
create one type of propelling mechanism for all classes 
of cars. In perfecting one type manufacturers must 
necessarily reach a limit beyond which further progress 
becomes impossible, whereas by working along different 
lines they wil] develop other factors of more value to the 
ordinary buyer, such as economy, simplicity, and 
absolute reliability. It is evident, therefore, that the 
fashion set by racing cars has not been altogether 
favourable to the industry, and while racing—so far as 
France is concerned—can hardly be suppressed 
altogether, the Government has undoubtedly acted 
wisely in limiting it to those events that are to the 
interest of the industry, by which it probably means the 
annual international race and the one or two events 
organised by the makers’ syndicate with a view of com- 
paring the consumptions of alcohol and petrol, and of 
obtaining other useful data. 

A striking illustration of the lengths to which makers 
are going in the designing of purely racing machines was 
observable in the vehicles that were sent down to Nice 
to compete in the various speed events. The most extra- 
ordinary of these was the 120 horse-power car built by 
Gobron-Brillié. The motor, it will be remembered, is of 
the vertical type, with one cylinder, and two pistons 
between which the gases are exploded, the upper piston 
having a cross piece to the ends of which are attached 
rods connecting with the crank shaft. The lower piston 
works on the shaft direct. In the huge racing machine 
the engine has two cylinders and four pistons. A feature 
of the ordinary type of Gobron-Brillié motor is the posi- 
tive carburetter, by which the petrol or alcohol is fed 
into the mixing chamber in exact doses by a ratchet 
gear—an arrangement which ensures great economy and 
remarkably silent running, since the quantity of spirit 
admitted is exactly proportioned to the cylinder capacity. 
In the racing machine, however, the firm have adopted 


the float feed carburetter with throitle valve, 
being jacketed with the warm water from the engine 
The frame is of steel tube built up girder fashion, and on 
this is supported the engine and transmission. Since the 
vehicle constructed a few years ago by Audibert et Lavi. 
rotte, of Lyons—which firm, by the way, no longer exists 
—this is the only big racing car of tubular construction 
The engine takes up a great deal of space, and is covered 
by a huge aluminium bonnet in the shape of half of an 
upturned boat. The wheel base has a length of 13ft. 
and a car of this size, with a 120 horse-power engine 
attached to a tubular frame, is a very bold conception 
indeed. The car has not yet been tested for speed, and 
did not take part in the Nice races. There are several 
other cars of close on 100 horse-power now under con. 
struction for the Paris-Madrid race, but none of them 
were present at Nice, the only one developing any. 
thing like this power being the new Serpollet racing 
machine. This is nominally a 40 horse-power car, 
but for half a minute it is said to be capable of 
developing five times this power. The chassis jg 
the same that was described in our account of the 
Paris Show, but the body is of an entirely novel design 
with a view of reducing air resistance, the top forming 
an inclined plane from the front to the rear. M. Ser. 
pollet won the Henri de Rothschild Cup over the flying 
kilometre on the Promenade des Anglais in 29,\,', sec, : 
but the fatal accident to Count Zborowski made a great 
impression on him and on the other competitors, and 
he deemed it prudent not to utilise the full power of his 
engine. We should add that the times were taken to 
the hundredth of a second by the Mors electrical timing 
apparatus. Another car of novel form was the 65 horse. 
power Mors with prow-shaped aluminium body, and, in 
fact, on all the new racing cars the makers are giving 
special attention to air resistance. The 90 horse-power 
Mercedes which are being built for the forthcoming 
races were not sent to Nice, but the 60 horse-power cars 
of exactly the same pattern carried everything before 
them among the petrol vehicles. It is significant that 
the Mercedes are not the outcome of racing experience, 
since the 40 horse-power cars which suddenly became so 
prominent last year, first at Nice and then in the Paris. 
Vienna race, were practical touring vehicles, and the im. 
provements carried out since then have been mainly in 
the way of simplifying the engine. In this the induction 
valves are now on the tops of the cylinders, and are 
mechanically operated by horizontal hinged tappets with 
vertical rods from the same half-time shaft actuating the 
exhaust valves. A variable lift is given to the inlet 
valves bya rack and pinions on the vertical rods, which 
revolve in worm connections on the ends of the tappets. 
The clutch is of the internal expanding type, and the 
sliding shaft of the variable speed gear is operated bya 
cam-faced disc, instead of by a lever moving in a series 
of guides as in the old cars. 

It was on one of the new Mercedes that Count 
Zborowski met with his death at the first turning on La 
Turbie gradient. The primary cause of this disaster was 
undoubtedly an error of judgment, since the unfortunate 
Count made the mistake of trying to travel round the 
bend at the rate of sixty miles an hour, and also of taking 
the corner too wide; but even allowing for this mistake, 
it is now generally admitted that with these powerful cars 
racing is no longer possible up dangerous gradients unless 
they are sufliciently steep to reduce the speeds. The 
accident has had the result of turning the attention of 
the authorities to these hill-climbing tests, and it is pro- 
bable that henceforth they will be placed under the same 
restrictions as road racing. The authorities are, indeed, 
getting somewhat alarmed at the formidable cars con- 
structed by the French makers. While racing is thus 
likely in future to be kept under very severe control, it is 
encouraging to see that the various clubs in France are 
beginning to carry on an active propaganda for improve- 
ments in touring vehicles. At Nice by no means the 
least interesting event was the two days’ trial of touring 
cars over the mountain roads of the Alps, where their hill- 
climbing capabilities and the efliciency of the brakes were 
put to an extremely severe test. On the first day the 
long-distance cars had to cover 160 miles of mountain 
road in six hours, and only two failed to get through the 
ordeal—one on account of the motor seizing on the top 
of the Col de Braus, when it was disqualified for not 
climbing the gradient in the stipulated time, and another 
vehicle ran into a wall on taking a sharp corner. This, 
however, was primarily a test of speed and engine 
efficiency ; but the Automobile Club of Touraine is taking 
a much more rational view of the touring car, and is 
organising a series of trials this month in which every 
possible factor will be considered, principally economy, 
reliability, comfort, carrying capacity, and selling cost. 
This appears to be the beginning of a new movement in 
France in favour of the evolution of a true type of touring 
carriage, and it is quite probable that now the speed 
limit has been reached the French makers will find it 
necessary to turn their attention to the general efficiency, 
economy, and convenience of their cars. 

On this and the next page we illustrate several of the 
more remarkable cars. 
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Errect OF STEAM FOR ATOMISING O1L.—There is quite a wide- 
spread misconception regarding the part that the steam which is 
used for atomising purposes plays in effecting combustion, says 
the report of the Liquid Fuel Board of the United States Navy. 
It is supposed by many that after atomising the oil the steam 1s 
decomposed, and that the hydrogen and carbon are again united, 
thus producing heat and adding to the heat value of the fuel. 
While it may be true that the presence of steam may change the 
character and sequence cf the chemical reaction, and result in the 
production of a higher temperature at some part of the flame, such 
an advantage will be offset by lower temperatures elsewhere 
between the grate and the base of the stack. All steam that 
enters the furnace will, if combustion is complete, pass up the 
stack as steam, also carrying with it a certain quantity of waste 
heat. The quantity of available heat, measured in thermal units, 
is undoubtedly diminished by the introduction of steam. In an 
efficient boiler it is quantity of heat rather than intensity that 1s 
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THE MOSELY INDUSTRIAL COMMISSION. 


Last autumn Mr. A. Mosely arranged and took witb 
him to the United States a Commission representing by 
delegates twenty-one trades and the Trades Union 
Parliamentary Committee. It was intended that these 
delegates should learn by direct observation all that 
could be learned about the way in which the trades they 
represented are carried on in Canada and the United 
States. The delegates have prepared individual reports 
on what they saw and heard between October and 
December inclusive. These reports, with a preface 
written by Mr. Mosely, have just been made public to a 
limited extent. They contain much matter claiming 
careful consideration, and it is impossible without plenty 
of time to draw full lessons from them. Indeed, 
masters and men alike, not only in this country, but in 
every manufacturing centre all over the world will find 
in these reports lessons which ought to be studied with 
care, and freely compared with each other, and with the 
knowledge already possessed. 

Broadly speaking, we find these reports, in one sense, 
satisfactory; in another sense, disappointing. They are 
satisfactory because on the whole they fully confirm the 
accuracy of the statements and the soundness of the 
reasoning with which we have during the last two or 
three years combatted the assertions of a.section of the 
English Press which held that Great Britain was being 
ruined, and that the ruin would be brought about by the 
incompetence of the masters; the folly and ignorance of 
the workman; and the skill, enterprise, and education of 
the United States and Germany. The reports are 
disappointing because they add little or nothing to what 
was already pretty generally known in this country by 
those who were practically interested in commerce. The 
impression conveyed by reading the reports is that a great 
deal of Mr. Mosely’s money and much time have been 
expended without an adequate return. The great value 
of the volume lies, however, not in the publication of 
discoveries, but in the confirmation of the soundness of 
views held in this country by men whose opinions are 
really -worthy of confidence; and it must. further 
be remembered that the wealthier manufacturer has 
opportunities for making himself acquainted with all 
that takes place in the United States or other competing 
countries which the poorer working man has not. Now, 
thanks to Mr. Mosely, the trade unions can have the 
truth at first hand from their own elected representatives. 
The spread of knowledge in this way must, we think, be 
directly beneficial. ; 

For the moment we prefer to set before our readers 
the conclusions to be drawn from the reports in a general 
way, reserving for another time a consideration and 
setting forth of special points. It was the object of the 
Commission to acquire information which would enable 
comparisons to be drawn between British and American 
manufacturing methods. The comparisons may be 
classified under three heads:—(1) The men; (2) the 
toels;*and (3) the country. We find no basis in the 
reports for the theory that the American workman is 
superior to the British workman, either mentally or 
bodily, “ taken in the crowd.” There is some reason to 
think that at the two ends of the scale there is a differ- 
ence. There are men in the United States, we must not 
say “Americans” —because as often as not they are English 
or Scotch, or Irish or German—who are more able than 
men filling similar posts as foremen or managers or lead- 
ing hands in this country; but, again, there are working 
men who appear to be far lower down the scale than 
any working in this country outside the imported alien 
class. Thus, for example, Mr. Walls, reporting on blast- 
furnace practice, writes: “The skilled men employed at 
the furnaces are mostly British ; the unskilled are Poles, 
Scandinavians, and Italians—the majority Italians—men 
of small stature and poor physique. In the barrow- 
filling department I did not see a man who could work 
beside a British blast-furnaceman for a single shift.” It 
appears that there are fewer extremes in this country 
anywhere than there are to be found in the United 
States, and this, we may say incidentally, applies to 
much more than the characteristics of the men of all 
ranks and grades who are engaged in trade. Just as we 
have, on the one hand, the magnificent system of 
the Pennsylvania Railroad, and, on the other, the 
miserable lines of the Western States, so we find 
in the United States works constructed on the 
latest model competing with dirty, slovenly places, 
the equal of which for badness would be very difficult to 
find in Great Britain. 
the British and the American workman is probably 
largely due to climate and environment—matters 
entirely beyond human control. The past history of the 
nation also plays its part. As pointed out by one of the 
delegates, the American workman is not contented unless 
he lives in a house of his own, simply because his father 
and all his principal ancestors have lived in houses of 
their own long before manufacturing began. We see a 
survival of the backwoods here, and in not a few other 
cases—for example, the national dish, pork and beans. 
We are told that the American working man drinks less 
than his fellow in this country, but that, on the other 
hand, he eats much more than is good for him. As to 
drinking, however, the delegates are not unanimous. 
Thus, while Mr. Cumming, representing the shipbuilders 
and boilermakers, admits that the British consumption of 
beer per head per year is 27 gallons, as against 16 gallons 
drunk in the United States, yet, on the other hand, the 
American drinks 1°1 gallon of spirit, “ against 0-1 gallon 
to the Britisher.” As we examine page aftér page of the 
book we become more and more strengthened in the 
belief that the men of the United States are on the 
whole very much like what they are here. The circum- 
stances and conditions under which they work are 
different, and this accounts largely for such diversity 
of character and practice as are most prominent and 
most commented on. That climate, environment, and 


The principal difference between | 





conditions play so important a part is proved by the very 
patent fact that the Anglo-Saxon from this country 
becomes in a year or two more American than the 
native born man. As bearing on this part of the whole 
question, we quote here a very pregnant passage from the 
report of Mr. H. Steadman, representing the Parlia- 
mentary Committee of the trade unions :— 


No doubt the best factories and workshops are far better than 
our own. Workmen are treated as men by their employers, who 
are always accessible to their men, and in most cases have far 
better opportunities for promotion than in this country, and are 
not subject to the same supervision. Thousands of Englishmen 
are employed, and in many cases hold positions of trust at good 
salaries. ~ Taken as a whole, the Americans do not turn out better 
work than ourselves ; in fact, to give my honest opinion, I do not 
consider it so good. As everywhere else, there are good and bad 
firms. You have the sweater’s den in America even worse than 
here ; their wages are low, hours of labour long, and conditions 
of employment very bad indeed. 


Turning now to the tools, we need scarcely say that 
we use the words to describe all those appliances by 
which commodities are produced ; they include the chisel 
and the blast furnace alike. The delegates appear to 
admit, as a whole, that free use of machinery, and better 
machinery within certain limits, are to be found in the 
United States than here. Mr. George Barnes writes :— 

In some respects American workshops are better equipped than 
English. They are crapres with a greater variety of special tools 
made for special work of repetitioa character, and, on the other 
hand, there is less range in regard to the siz2 of tools in the work- 
shops, and, therefore, because of that, | think greater production. 
In* this connection it should be remembered that America has 
80,000,000 of people with a high spending capacity, and a country 
constantly making fresh demands on her industrial resources, and 
hence American engineers have been able to do things wholesale ; 
in fact, they have been pressed to do so, and this has led to the 
adoption of plans for the manufacture of spe in a wholesale way 
by operating on a number at a time, acd by all sorts of little con- 
trivances for securing uniformity and despatch, 


This simply means that the methods which are not only 
justifiable, but necessary, to meet a large demand may be 
quite unsuitable to a small demand. It may be worth 
while to spend a large sum of money on a lathe which 
will make a handle in a minute from a round stockbar, 
provided the manufacturer can sell 3000 handles a week ; 
while the purchase of such a lathe would be sheer fool- 
ishness if the demand did not exceed half a dozen in the 
same period. Much of the criticism towhich the English 
engineer has been subjected results from total ignorance 
of the fact that it is entirely useless to provide for a 
demand which does not exist. No doubt the tool question 
is one of paramount importance, but we do not find that 
the delegates were very vividly impressed by what they 
saw in the United States, or that they think Great 
Britain is far behind ; but we cannot pursue this branch of 
the subject further at this time. 

Lastly, we have to consider the influence of the 
country. It is wholly impossible to overestimate the 
weight of this factor. It includes not only the physical 
characteristics of North America, but its political and 
social life as well. We do not find, however, that the 
delegates have done much more than deal out a few 
generalities about the country they traversed. Let us 
take, for example, the manufacture of iron and steel. 
In certain cases—by no means in all—the American iron- 
master pays his men higher wages than can be 
obtained in this country; but the cost of ore is 
frequently about one-half of what it is with us, 
while the price of the finished product is very 
much higher. In few words, the manufacture of steel 
and iron is much more profitable in the United States 
now and for some time past than it is in this country. 
The influence of environment, of the supply of raw 
material, of cheap transit, Protection, and a large demand, 
on profits, finds a remarkable illustration in the course 
of events during the last two or three years in Germany. 
There enormous sums of money were expended in the 
construction of works embodying every improvement 
that science could suggest. This very outlay spelt ruin. 
None but the little old-fashioned works were able to 
make a profit. It is freely admitted to-day in the 
United States that the commercial success of the mag- 
nificent plant used in the production of iron and steel 
depends on a supply of cheap ore, cheap fuel, and an 
enormous demand. The Morgan Steel Trust is a success 
because of the ruling commercial conditions under which 
it carries on its operations. There is no reason to 
believe that a great steel trust in this country would be 
a success. Many courses have been urged for adoption 
in Great Britain which would not be sounder commercially 
than the establishment of such a speculation. 

There is a remarkable sameness in the reports. We 
have not the least doubt that they have been written 
without collusion, and yet the story told is nearly always 
the same. This is apparently due in part to the fact 
that the queries which the Commissioners were called upon 
to answer are all leading questions. There are, however, 
interesting exceptions. Thus, while Mr. Barnes holds that 
“ the general conditions of living ofthe American workman 
are in every respect but that of money, and continuation 
schools for his children, worse than in Great Britain,” 
Mr. Ashton, representing the cotton spinners, holds the 
contrary view. Yet, after all, he does not really contra- 
dict Mr. Barnes. Mr. Ashton says that considerably 
more money passes through American hands—which 
Mr. Barnes admits—and explains that workers are better 
off because “ the great bulk spend less money in drink 
and gambling, and as a result they are in a position for 
enjoying more of the benefits arising from better social 
surroundings.” Mr. Wilkinson, representing the weavers, 
says that “ opinions differ.” Mr. Hornidge, representing 
the boot ard shoe trade, holds that the American work: 
man is better off than‘the Englishman ; but in another 
place he explains this by saying that the native American 
is more sober than the Englishman, because of the 
climate. “ People do not get so depressed there as here, 
and, the air being so much more exhilarating, there is 
not the desire for strong drink.” All the Commissioners 
appear to think that the American workman does not 





suffer from drink and gambling to anything i ik 
his British brother. . epee Seen lig 

Mr. Mosely has written a preface which sti 
thought. It is pessimistic, fh so far as gs 
abounds in statements which, however true, are not 
supported by the Commissioners. Thus Mr. Mosely 
says that the American workman is “ infinitely better 
paid” than our own men. Much depends on the sense 
in which the word “ infinitely” is used. But in any case 
we fail to find evidence that, all things considered, the 
pay really is very much better. This preface, however 
is essentially controversial; it is full of disputed points 
and arguments, and we must reserve its consideration for 
another occasion. 

The reports, as a whole, are remarkably well writte: — 
terse, and to the point. The delegates have in no case 
manifested prejudice. They have taken very broad 
views, and we have not the least doubt that their visit ¢o 
the States will have greatly enlarged their perceptions of 
life, and made them in very many respects better citivens 
and more competent to discharge the important duties 
that devolve on them as trade union leaders, 








PROVISIONAL ORDERS, 1903. 


No great falling off is manifest in the number of applications 
to the Board of Trade for the present session for Provisional 
Orders, compared with that of the preceding year, since the 
respective totals are as 117 to 123. But the great reduction 
in the capital proposed to be raised is too apparent to escape 
notice. Briefly it stands at about one and three-quarter 
millions to three and a-quarter millions. It is not only the 
money aggregate that has fallen so much below ‘that 
of recent past sessions, but the projects and undertakings in 
themselves, with very few exceptions, are financially, com- 
mercially, and constructively, of so little extent and import- 
ance as barely to possess even much local interest. In the 
accompanying table will be found a list of the total number of 
each class of Orders, and of the sums required by each. It 
should be mentioned that the figures under the heading 
‘‘ proposed capital,’’ which have stars prefixed to them, 
include only the estimate of expense of construction. Also that 
the total length of the estimate of tramways applied for is 
11} miles of double, and 20} miles of single track. As there 
was no application for any Order relating to pilotage, that 
item has not been included in the table. 


TaBLe.—Provisional Orders, 1903. 


ane , Number of 
Where situatei. applications. 
England Wales, and Scotland— 
, er 
United Kingdom— 
Pier and harbour 


Propos 1 
capital, 


18... .. 2 383,095 


Ri cs: “eo “co, MSR606 

642,226 
2 251,666 
202,083 


214,800 


© 

- * s 

Electric lighting Pee Ca 
ee 1 


L 
Gasand water .. as ame ae 


Total gas and water .. sc TH ae 668,549 
General total for ProvisionalOrders 117 .. ..  .. 1,812,306 

The one Tramway Order that reaches the by no means 
large capital of £100,000 is applied for by the Corporation of 
Leeds, to lay down additional lines within the city, and to 
put in force certain provisions of former Orders and Acts. 
There are nine other similar corporate authorities interested 
in the construction and. working of new and existing tram- 
ways. The Urban District Councils of Ramsbottom and 
Horsforth ask for separate amounts of £62,000 and £48,000, 
and the London and Birmingham Trust Company want 
£49,000 for new lines in the West Riding of Yorkshire. 
The remainder of this class of Orders, with the exception of 
the Corporation of Keighley and Newcastle-upon-Tyne, 
which need £30,000 each, are devoid of any general interest. 

Harbour Commissioners, pier companies, and private 
parties share as promoters the twenty Orders next on our 
list pretty evenly between them. There are but a couple 
worth mentioning. One is an application from the Harbour 
Commissioners of Sligo to deepen, widen, straighten, and 
otherwise improve the channel in the port and harbour of 
Sligo. Also to construct new training walls, and alter the 
present walls for the preservation of the said channel, with all 
groynes, outlets, culverts, and other accessory works. The 
other Order concerns a well-known and much-resorted-to 
summer locality, upon which the Herne Bay Pier Company 
intends to expend £35,000 in extending and widening its 
pier and steamboat landing-place. Although in number and 
capital the Electric Lighting Provisional Orders head the 
present list, they show a decrease in both respects, in com 
parison with their predecessors. Notably so as regards the 
last item, which is but rather more than a third of the 
amount in 1902. The largest scheme, that of the Cambridge 
and District Lighting Order, proposing to supply electricity 
to eleven parishes, does not seek for more than a modest 
£40,000, and Huddersfield and the City of Londonderry 
state their demands at a few thousand less than the last sum. 
There are five requests for £20,000, and the remaining Orders 
dwindle down in a decreasing ratio until the Orrell Order 
closes the list with the minimum insignificant sum of a couple 
of thousand pounds. 

With the inevitable and irresistible progress of the electric 
light, it is not to be wondered at that the Gas Provisional 
Orders show a falling off. The number of Orders is practically 
the same, but the capital is half of what it was last year. 
There are only two undertakings claiming ‘any notice. One 
is the Herne Bay, and the other the Pembroke Docks and 
Town Order, which seek to raise £50,000 for additional 
capital and additional works. The only instance worth 
recording with regard to water, and gas and water, Orders is 
one belonging to the latter class, in which.. powers are sought 
to raise £160,000 by the Aldershot Gas and- Water Company, 
Limited. It would be premature at present to attempt to 
forecast the fate of the Private Bills to which we have drawn 
attention, many of which are still in the Committee-room 
stage. . 








Tue Ratway Crvs.—The ordinary.anonthly meeting of the 
Railway Club was held ‘at ‘the: MemoriAl* Hall, 'arringdon-strect, 
E.C., on Thursday, April 16th. The chair was taken at 7.15 p.m. 
by Mr. H. W. Bardsley, and after the usual business bad been 
transacted the members had the pleasure of hearing Mr. R. E. 
Charlewood recount his experiences of American railways during 
his recent tour in the United.States.. The lecture, ‘‘Some 
Impressions of American Railways,” was a 7 interesting and 
instructiv one, and a lengthy discussion followed, 
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Another system of stage winding with drums at the 
surface has also been proposed. It consists in fastening 
the rope for the second stage winding to the bottom of 
the upper stage skip, so that one winder only is required 
for operating both stages, thus obviating the necessity 
of extra attendants, &c. In this case it would be un- 
necessary to offset sections of the shaft for the upper 
and lower stages, as would be required when two 
separate winders were used, for trap doors could be 
arranged to be automatically operated by the upper skip 
when it reaches its loading position, so as to close off the 
lower portion of the shaft from any rock spilt over during 
loading. 

The system of stage winding, as above described, is 
not suitable for more than two stages. Beyond this, if 
further hoisting is required beyond these limits, under- 
ground winders would have to be installed, and would 
have to be operated with electricity, or compressed air. 
The load would most probably by now be running on 
the incline, so that only a moderate amount of power 
would be needed. 

One stage winders will probably be used to a vertical 
depth of 5000ft., and it will be a matter of experience 
to determine whether the hoisting shall be done by 
sheaves or drums. It is exceedingly likely that a com- 
promise will be effected and a two independent drums 
engine, with conical drums and taper rope, will be used 
for a permanent man and tool hoist, whilst the Whiting 
system will be used for rock hoisting. 

No conical drums and taper ropes have been used on 


Take-up Sheavccn 
moveable carriage 











THE WHITING HOIST 


tie Rand as yet, though the taper ropes are used at 
Pzibram with apparently great success. 

Whiting hoists have been introduced by one or two 
of the big mining houses, but so far are not successful ; 
this, however, must always be so at the start—the 
mistakes which only become apparent when the machine 
is operating can be rectified in subsequent installations. 








THE DJIBOUTIL AND ADIS-HARRAR 
RAILWAY. 


In October, 1897, a start was made with the construction of 
this line of railway from the coast into the interior of 
Abyssinia, and the recent throwing open to regular traffic of 
the line as far as Adis-Harrar, a distance of 296 kiloms., was 
an important event in the annals of the country. The rate 
of construction so far has been only 53 kiloms. a year. A 
great deal of time was occupied in the early stages of the 
undertaking. At the end of two years only 25 kiloms. were 
in working order, and 75 kiloms. of the embankments made. 
At the end of 1900 these figures were 120 kiloms. and 
150 kiloms. respectively. In May, 1901, the 161st kilom. 
had been reached. Thenceforward the work was carried out 
rapidly, and at the end of last December the first locomotive 
arrived at Adis-Harrar, the temporary terminus of the line. 
Many hindrances had to be overcome, especially in the first 
100 kiloms., that is, up to the Abyssinian frontier, due west- 
wards of Dauanleh, and thus the work was delayed. The 
technical difficulties were added to by the hostility of the 
natives, and the lack both of labour and of money. For 
long distances the line had to be taken across a kind of 
plough land ; in other places the water needed for drinking 
and for making the mortar had to be conveyed almost a day’s 
journey by camels. The ordinary dry river beds, which in 
the rainy season become wide streams, had to be bridged by 





long viaducts, of which five were built in the coast region. 
The viaduct near Shibeleh is 11ft. high and 173 yards long. 
As the line approached the Abyssinian highlands the terrace 
formation of the district presented difficulties, and very 
steep slopes had to be crossed in passing: from terrace to 
terrace. In the last third section of the line a great deal 
of engineering work had to be done to carry the road across 
the numerous deep ravines, which meet the line at right 
angles. Near Adis-Harrar the railway reaches a height of 
1327 yards above the sea level. From Adis-Harrar to Harrar 
the line takes a northerly direction, since the latter place lies at 
an altitude of 2062 yards above the sea level, and in building 
the line to Harrar still higher levels up to 2355 yards would 
have had to be gained. Thus Harrar, which lies south-east 
of Adis-Harrar, a distance across country of 50 kiloms., is 
connected with the latter place by a well built high road. 
Adis-Harrar, which was hitherto an unimportant place, shows 
already signs of developing into a town. Several times during 
the work the camel owners, who feared that their means of 
livelihood would be threatened by the railway, fell upon the 
workmen, most of whom were whites, and even now the line 
has to be guarded by troops against such attacks. With 
regard to the financial aspect, it may be mentioned that about 
a year ago three English banks tried to assist the undertaking 
by buying up a great portion of the shares, and that then the 
French Government went to its assistance by promising the 
company interest to the extent of £20,000, for the concession 
was in the hands of M. Ilg, the Swiss adviser of the Negus 
Menelik, and of M. Chefneux, an energetic Frenchman. 
Difticulties with the Negus have thus arisen. So far as is 
known, the constructing company has £1,120,000 at its 
disposal, or, with the guaranteed interest, £1,600,000. If all 
this money has been expended, then every kilometre has cost 
£26,600, and that is an excessively high rate. Although the 
line runs through desert regions for more than one-third of 
its length, yet its prospects are not bad. The Negus Menelik 
has prohibited intercourse by caravan between Djiboutil and 
Harrar, but the cost of transporting goods by rail between 
these places is not to be raised above the charges hitherto in 
vogue by road. If the line’s receipts are too small, then it is 
empowered to make a charge of 10 per cent. of the value of 
the goods passing through the country in either direction. 
Last summer the Negus Menelik assured the Abyssinian 
traders that he would levy no export duty upon their goods 
sent out of the country. This will lead, no doubt, to the 
further development of Djiboutil, which port has already 
advanced greatly during the building of the railway recently 
opened. Thus, in 1901 the imports amounted to £320,000, 
an increase of £60,000 as compared with 1900, and the exports 
were £108 000, or an increase of £80,000. 








THE LEVEN VIADUCT RAILWAY 


ACCIDENT. 

Our readers will remember that on the morning of 
February 27th, a railway train was blown over on its side_in 
a violent gale while on the Leven Viaduct, near Ulverston, on 
the Furness Railway. The report of Major E. Druitt, R.E., 
the officer detailed by the Board of Trade to inquire into the 
cause of the accident, has just reached us. It appears that 
there were in all ten vehicles, in addition to the engine, 
these vehicles having a total of fifty-eight wheels. There 
were thirty-four passengers, and all of them were more or 
less injured. The viaduct on which the accident occurred 
is situated at the north of Morecambe Bay, across the estuary 
of the river Leven. It is 500 yards in length, and 25ft. in 
width, and it hasa double line of rails. It is formed of cast 
iron piles, 10}in. in diameter, with six to each pier, arranged 
one vertically under each rail and two on the batter on the 
outsides of the viaduct under the fence rail. The spans 
between the piers are 30ft., with the exception of that across 
the channel, which is 36ft. in length, with longitudinal 
girders under each rai! and at tho sides, all cross braced. 
The rails and inside check rails are carried in double chairs 
on longitudinal timber beams 16in. by 6in. The space 
between the longitudinal girders is filled in with buckled 
floor plates. There is a hand rail on each side consisting of 
iron standards, and a single horizontal rod about 3ft. above 
the flooring. Thus the surface of the rail is 15in. above the 
top edge of the outside longitudinal girders, and there is no 
solid parapet of any kind to act as a shelter to the train from 
the wind. The viaduct is quite straight, and its direction is 
from a few points south of east to a few points north of west. 
The direction of the wind during the gale was almost broad- 
side on, and there was nothing to break its force as it came 
over the waters of the Bay before striking the viaduct. The 
height of the rails above mean water-level is 19ft. Gin. For- 
tunately the train was on the down line, and had the up line 
between it and the other side of the viaduct. Had this not 
been the case, the carriages which were blown over must 
inevitably have been precipitated into the water. 

:The report contains the evidence of the driver, fireman, 
and guards, besides that of the signalmen in the two boxes 
nearest to either end of the viaduct. It also contains the 
testimony of the Furness Railway Company’s harbour- 
master at Barrow—ten miles away from the scene of the 
accident—as to the force of the wind at the former place. 
This evidence has such a large bearing upon the accident that 
we give it in full. 

‘Captain Wards, the company’s harbour-master at Barrow, 
states: On February 27th the wind registered by our anemo- 
meter from about 4.30 a.m. until 8 a.m. was 100 miles an 
hour. Before and after that it was slightly easier. That 
was the mean force ; but, of course, in the violent and terrific 
gusts, of which we had a great many, I should say it was 
120 miles per hour. It was certainly the most severe storm 
I have ever seen in this district. The wind might be more 
severe at Leven than at Barrow; the passage being narrow 
would tend to increase the force of the wind.”’ 

On the morning of the accident the train left Carnforth 
nine minutes late, and ail went well till it had goneseven miles. 
Here the engine encountered some fallen telegraph wires, 
which broke and extinguished the headlight on the engine. 
It took some fifteen or twenty minutes to clear these away. 
At Grange, -94 miles from Carnforth, the driver was given a 
caution ticket, as the block telegraph line between Grange 
and Cark, some 3} miles further on, had been broken by the 
storm. At Cark this ticket was given up, as the telegraph 
line between Cark and Plumpton Junction—4} miles further 
on again—was intact. It was between these two places that 
the accident happened. Accounts vary as to when exactly 
more fallen telegraph lines were met, butthey wereencountered, 
and they got so entangled among the carriages that the 
vacuum brake pipe was deranged and the vacuum broken. 
The result was that the train was puiled up. The fireman 





got down to investigate, and had just made some re-apr; 
ment of a brake-pipe connection, which, he thought. had’ 8 
matters right, when two of the coaches blew ‘tree rer 
sequently the remainder of the vehicles were blown oe Sub- 
their sides, andthe rescued passengers had to proceed st.. 
they could, and, in spite of their injuries, to cottages a _ 
end of the viaduct. The wind was so strong that pro, od 
seems only to have been possible by crouching down and _ 
the hands and knees. —y 

Major Druitt, in his conclusions as to the cause of th 
accident, attributes it entirely to the exceptional force of the 
gale. He remarks that even if the train had been in moti 
going over the viaduct the accident would have occurred the 
wind pressure being considerably greater than that requir i 
to overturn the carriages. The carriage which would. = 
been best able to withstand the storm should, theoretically 
have turned over with a wind pressure of 421b. per pen: 3 
foot. Some of the lighter vehicles would have overtumned 
with 32 1b. per square foot. From a table prepared at th 
Bidston Observatory of the Mersey Docks and Harbour Board, 
which is quoted in the report, it appears that a gale of "0 
miles an hour produces a pressure of 45 1b. per square foot « 
80 miles an hour, 601b. per square foot; and 90 miles in 
hour, 711b. per square foot. These figures, taken with the 
evidence of the Barrow harbour-master, are startling. Final] 
the report recommends the addition of substantial parapet, 
to the viaduct and the devising of some means for warnin, 
signalmen on either side of the viaduct when the wind jg of 
sufficient force to be likely to cause danger to trains passirg 
over it. 








RECORDED WIND PRESSURES. 


We are indebted to a letter written by Mr. \W. A, Burgess 
and published in the Standard, for the following record of 
wind pressures, which will be found to possess much interest 
for engineers engaged in designing bridges and roofs. With 
a mean temperature of 44°92 deg. and 45:95 deg., or 5:49 
deg. and 4°23 deg., above the average of fifty years at 
Greenwich Observatory, the gales and storms of February 
and March, 1903, from the west and south, have probably 
had few parallels in the last half century. At Greenwic 
Observatory the anemometer showed a mean maximum 
pressure of 22°57 lb. to the square foot for the week between 
February 21st and 27th, 371b. and 33°21b. being registered 
on the 24th and 27th respectively—a record, probably. The 
mean maximum forc2 between February 19th and March 2nd 
was 18-51b, per square foot for the twelve days. In the 
fortnight from March 17th to 30th, the mean maximum 
pressure was 12°8lb.; for February, 9°71b.; for March, 
8°841b., or 9°271b. as a:daily mean for the whole two 
months. During the last decade the maximum force of 
37 1b. per square foot of February 24th, 1903, was exactly 
equalled in the great storm, from the south, of December 
12th, 1893. The nearest approach to the other February 
readings were in February, 1899, when, in the week between 
February 8th and 14th, the mean maximum was 17:53 |b, 
per square foot—maximum 33-4 1b., on the 13th—while from 
January 16th to 22nd, 16°47 1b.; and from January 12th to 
23rd, 1899, a mean maximum of 15°451b. was registered, 
including 321b. on January 12th, and 28 lb. on the 21st. 

In February, 1894, there was a mean maximum force from 
west-south-west of 17:361b. for the week between the 6th 
and 12th, a force of 35 lb. being read — south-west—on 
February 11th. In the memorable equinoctial gale of March 
24th, 1895, a pressure of 361b. was read at Greenwich, and 
enormous havoc was done among forest trees over a great 
part of the country. On November 14th, 1894, a force of 
29-5 lb. was read, 30 Ib. to the square foot on December 22nd, 
and 28 lb. on the 29th. There occurred on November 29th, 
1897, the highest and most destructive tide upon the east 
coast of England since 1845, accompanied by a north-westerly 
gale of 25°3lb. and 26 1b. force at Greenwich on November 
28th and 29th. On December 27th, 1898, 29-8 lb. was read; 
on December 28th, 1900, 27°51b.; and on January 27th, 
1901, a maximum force of 34-41b. Dreadful destruction was 
wrought last February in the finest park in Europe, when 
1400 forest trees and 1700 hawthorns were uprooted in the 
Pheenix Park, Dublin, no such storm having occurred there 
since the fearful hurricane which swept the United Kingdom, 
and in particular Dublin and the North of England, ou 
January 7th, 1839. 








DOCKYARD NOTES. 


Iv seems that the balance of power is more easily to be 
upset, on paper, than even the most timid would imagine. 
It is stated, on the authority of a continental organ, that the 
Sultan of Turkey recently placed an order for forty first-class 
battleships with a German firm. According to the authority 
we quote the matter is not, however, so alarming as might at 
first sight appear. It may be remembered that some time 
ago the Sultan placed an order with Messrs. Ansaldo, of 
Genoa, for the reconstruction of his fleet. The Kaiser, who 
is ever watchful of German interests, intimated that 
Germany ought to get a share in the work. According to the 
latest exposure, the Sultan expressed himself delighted with 
the suggestion, and promptly ordered the forty ships in 
question. The Kaiser, with a dread perhaps of this new sea 
Power, protested. Whereupon—so we are told—the Sultan 
hastened to explain that it was all right, as the ships would 
not be paid for! In the end an old ship—the Assar-i-Tewfik 
—was sent instead. The story is a little too good to be true, 
but doubtless more than one firm that has built for minor 
navies will see the humour of the situation. 


THE torpedo gunboat Assaye, which has belonged to the 
local Indian fleet ever since she was built, has left that 
station and is on her way to England. 


No. 4 submarine is in dock at Portsmouth for repairs. 


Av the end of this month Chatham naval barracks will be 
commissioned. Five thousand men for countless years have 
inhabited and crowded the stationary hulks, on the grounds 
that a sailor must live afloat and not ashore, lest he 
deteriorate. At last this old idea is passing away, and the 
doctor’s bill should be reduced in consequence. 








Five workmen were injured at the Crewe Works on 
Monday by an explosion of molten metal during the Besseme? 
steel-making process, 
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Fig. 7—-THE BAR DURING ROUGH WEATHER 























~ , ~ 


Fig. 8—CONSTRUCTION OF QUAY WALL 
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RAILWAY MATTERS. 


Tue death is announced, after a short illness, of Mr. 
. H. Goodenough, electrical engineer and telegraph super- 
intendent of the Great Western Railway. 


Tur French Senate has adopted the project for making 
the Metropolitan line between the Opera and Auteuil by way of 
Grenelle, and, therefore, twice crossing the Seine. 


May 1st has been fixed for opening the Ealing and 
Harrow Extension of the Metropolitan District Railway. Success- 
ful trial runs have already been made over the line. 


AN interesting event occurred at Chingchofu, Shan- 
tung, recently, when the first railway train in the history of the 
place, which is 4000 years old, arrived from Tsingtao. 


Arter May Ist third-class passengers on the Prussian 
railways are to be admitted to the dining cars, but the attendants 
have orders to see they do not remain longer than is necessary. 


Tse Central Missouri Electric Railway Company is 
reported to be about to build an electric railway from St. Louis to 
Giasgow and Brookfield—U.S.A.—a distance of 194 miles, It is 
to be completed in time for the St. Louis exhibition. 


Accorptne to the Brussels correspondent of the 
Standard the Emperor of Korea has granted new railway and 
mining concessions to a Belgian syndicate, on a yearly payment of 
three hundred thousand yen, or sixty thousand pounds. 


THe Russian Consul-General for Great Britain is 
directed to notify that negotiations between the Russian Ministry 
of Finance and Mr. F. Horner, M.P., concerning a concession for a 
railway from Tomsk to Tashkend were entirely broken off as long ago 
as February 11th. 


Tue street tramways of the city of Mexico, which 
hegan only a few years ago as a few independent mule lines, now 
form one electric system with modern equipment. There are 190 
miles of lines, and the service comprises 604 cars ; 3600 horse-power 
is required to work the system. 


THE Orleans Railway Company has just commenced to 
ran a dynamometer van for the purpose of studying the movement 
of trains. Rezords will be taken, either by simple indications or 
diagrams, of the rates of speed, traction strains, and the work done 
each moment in hauling a train. 


On the National Railway of Mexico the conversion of 
the line from a narrow gauge of 3ft. to a standard gauge of 
4ft. 8hin, has been completed between the frontier town of Laredo 
South to Saltillo, covering a distance of 234 miles, and on the 
branch from Mexico to El Salto 62 miles has been converted. 


Tae Supreme Court of Connecticut has just decided 
that where a railway company is obliged to pave a certain portion 
of the streets through which its tracks run, and lays there a pave- 
ment which is satisfactory to the Railroad Commissioners, it is not 
necessary to secure the approval of the city authorities on the 
paving. 

Tue Commission of the Paris Metropolitan has 
approved the report of M. Félix Roussel, recommending the con- 
struction of line No, 7 between the Palais Royal and the Place du 
Danube. It has also been decided that fresh application be made 
to the Public Powers for pushing forward the a authorising the 
loan necessary for continuing the works now in progress, 


A novet plan for benefiting the funds of the Railway 
Benevolent Institution has been devised by the Irish railway 
managers. It has been decided to collect a sufficient number of 
stories and incidents—‘‘ humorous and thrilling "—appertaining 
to railway life to make up a book, which will be published and 
sold for 1s., for the benefit of the funds of the Institution. 


A SERIOUS tramway difficulty was overcome at Wednes- 
bury on Saturday, with respect to the construction of electric 
tramways by the Wednesbury Corporation and the British Electric 
Traction Company arriving at an amicable agreement, which 
means the abolition of steam traction. The terms provide fora 
—_— electric service in South Staffs. and North Worcestershire 

istricts. 


Unper the terms of the Glasgow Corporation Tram- 
ways Provisional Order, which will come before the Parliamentary 
Ce ission appointed to sit in Glasgow on the 30th inst., the 
Corporation seek for powers to construct various new lines of 
tramway in the city, and also for parliamentary sanction to an 
agreement entered into by them with the Corporation of Clyde- 
bank in respect to the Clydebank Burgh Tramways Order, 1901. 


Tue French Western Company has greatly increased 
and accelerated its suburban service for the presentmonth. Three 
new expresses are put on between the Invalides and Versailles, the 
distance between which points is covered in 28 minutes. The run 

tween Saint Cloud and the Invalides is now accomplished in 23 
instead of 34 minutes; and that from Sévres to the same 
terminus in 20 instead of 30 minutes, while some trains have been 
doubled where the traffic is very heavy. 


Tue first of a number of six-coupled goods locomotives 
for the Cambrian railways has been delivered by Messrs. Robert 
Stephenson and Company, Limited, of Darlington. These engines, 
which have been erected to the designs of the company’s loco- 
motive superintendent, Mr. Herbert Jones, of Oswestry, are stated 
to be the most powerful yet introduced on the Cambrian line, and 
are to be used in working increased train loads over the exception - 
ally heavy gradients prevailing on that railway. 


Tue text of the Cheap Trains Bill, which was recently 
introduced into the House of Commons, was issued last week. It 
is proposed to fix for passengers by all workmen’s trains arriving 
at the various stations up to eight a.m. a maximum return fare 
between any central station and the outer suburbs up to 20 miles. 
The Royal Commission on the Housing of the Working Classes 
strongly ae the need for cheap workmen’s trains to run up to 
eight o'clock in the morning. The fares charged for any distance 
are not to exceed 12 miles 2d., 12 to 16 miles 3d., 16 to 20 miles 
4d., these amounts to cover the return journeys. 


THE direction to be taken by the long-talked-of 
Astrakhan Railway has been decided at last. The projected line 
will be 350 miles in length; it will start from the station of 
Krassny-Kut, on the Alexandrov branch line of the Riazan and 
Ural Railway. At the twenty-fifth mile from Astrakhan the 
station “Delta” will be built ; at that point the line will cross the 
Achtuba River, and thence it will be taken eastwards and parallel 
with the course of the river and across the Steppe until the station 
Udatschnaya is reached. Altogether the new line will have 
twenty-three stopping places and twenty-one sidings. It is 
intended to build a branch line round the town of Astrakhan, 


THERE was & y=, tap by the Paris Municipal Council 
as to the direction to be followed by line No. 4 of the Métropolitan, 
that between the Porte d’Orleans on the north and the Porte 
Clignancourt on the south. Owing to the protestations made as to 
interfering with the Institute, M. Grébauval proposed that this 
line shall take a new direction—by the Rue Danton, the Place Saint 
Michel, and the Chatelet ; and ultimately the Council voted the 
following route :—Porte d’Orleans, Boulevard Saint Germain, Rue 
Danton, Place Saint Michel, Palais de Justice, Chatelet, Boulevard 
de Sébastopol, Porte Clignancourt. The Council also decided that 
the money which would have been expended in expropriation if 
the original direction had been maintained shall be employed for 
the extension of the other lines now under construction. 








NOTES AND MEMORANDA. 


WE regret to have to announce the death of Mr. 
Edward Tremlett Carter, editor of the Hlectrician, which occurred 
last week at Clevedon, Somerset. Mr. Carter had been associated 
with the above paper for many years. 


A LARGE casting of steel was recently made in America, 
The casting when finished weighed nearly 40 tons, and was a 
cylinder of open hearth steel for the pressing of car wheels for the 
Baldwin Locomotive Works at Philadelphia. 


Mo.yppENvum and titanium produce fast shades on 
leather. Molybdenum tannate has a great affinity for animal 
fibre. It is a deep yellow colour, but a large variety of shades can 
be obtained by comeing it in connection with logwood extracts, 


Tue Bill to amend the Bombay Boiler Inspection Act, 
1891, to meet the case of automotor cars propelled by steam, in 
— of which the restrictions imposed by the Act were found 
to unnecessary and vexatious, has been passed, the difficulty 
being met by conferring a general exempting power on the 
Government. 


A piscovery of tin is reported from Alaska, specimens 
cf ore having been found in the alluvial deposits on Buck Creek 
and Grouse Creek, according to the Pacific Coast Miner, One 
stratum of clay, 2ft. thick, yielded 1 lb. to 6 lb, of stream tin to 
the gold pan. The lode from which the stream tin has come 
remains undiscovered, 


We learn that at Turin gasworks the illuminating 
power of the gas has been raised 10 per cent. by passing it through 
a Mazza centrifugal separator, which eliminates a portion of the 
gp and removes the objectionable sulphuretted hydrogen. 
The separation of gases by centrifugal action seems to open up 
quite a new field for the engineer, 


Practne in front of a locomotive a fan the same 
diameter as the boiler, and covering the front end of it, cannot 
add much to the air resistance, yet, according to the /ron Age, this 
device on a train runping at 45 miles an hour is said to have 
developed 4-5 kilowatts, or 6 horse-power, which was applied to 
charging a battery for lighting the train. 


Wrretess telegraphy tests by the U.S. navy will be 
continued in the near future. Rear-Admiral Bradford has recently 
ordered twenty sets of instruments, for the equipment of vessels 
and shore stations. Wireless telegraphy masts are to be con- 
structed all along the Atlantic coast, at Boston, Cape Cod, Mon- 
tauk Point, New York, Cape Henry, Va., Norfolk, Dry Tortugas, 
and Key West. 


At the Admiralty proof cells at Portsmouth last week 
a 9in. armour plate, made by Vickers, Sons and Maxim, was sub- 
mitted to official tests. Four 3801b. projectiles were fired at the 
plate from a Qin. gun with varying velocities. The plate came 
through the trial very satisfactorily. After each round the pro- 
jectile broke up on impact with the face of the plate. The plate 
itself was not perforated, 


THE report of the United States Commissioner of 
Patents for the year 1902 shows a total of 49,490 applications for 
tents, including designs, and that 27,776 patents, includi 
esigns, were issued. In addition, there were 110 patents re-issued. 
During the year 23,331 patents expired, 4471 applications allowed 
were forfeited because of non-payment of fees, and 9284 allowed 
applications are still awaiting final fees. The excess of receipts 

over expenditures was £31,902, 


A NEw type of “dotter” is being built at the United 
States Naval Gun Factory, and is now practically completed, says 
the Army and Navy Journal. It is said to be much more compact 
and lighter than the original Scott dotter, and has a new mechanism 
for giving transverse motion to the pencil point. Each time the 
firing key is — the pencil flies forward, making a dot on the 
target, and then springs back and moves jin. to the right. The 
motion is a positive one, and no springs are used, 


TEsTs made some time ago with water-tube boilers 
having tubes 3in. in diameter showed that when the tube was 
simply expanded into the tube-plate it required a force of 6300 lb. 
to withdraw it, while if the tube was expanded and then flared a 
pull of 19,700 lb. was required. From this it is calculated that 
with din. tubes, and a boiler pressure of 200 1b. per square inch, 
the factor of safety of the attachment of the tubes to the plate is 
only about 24 when the tubesare simply expanded, and is 7.8 when 
the tubes are flared. 


Srtoxicon and Egyptianised clay are the names of two 
new substances patented by Mr. E. G. Acheson, of Niagara Falls, 
N.Y. Siloxicon is made from sand and ground coke in an 
electrical furnace in the same manner as carborundum. Siloxicon 
forms at 4500 deg. to 5000 deg. Fah., while carborundum forms at 
7000 deg. Siloxicon will be used as a lining for furnaces, con- 
verters, for fire-bricks, muffles, &c. Egyptianised clay is made by 
treating clay with tannin, which greatly increases the tensile 
strength of the product. 


Aw anti-smoke ordinance was passed by the Chicago 
City Council at a recent meeting. The maximum penalty for a 
smoking chimney has been increased from 59 dols. to 100 dols. 
The emission of dense smoke, whether from the stack of a boat, 
locomotive, or building within the city limits, is not permitted for 
more than three minutes in each hour, and in the case of the fires 
being cleaned, or new ones built, the limit is six minutes, An 
——— feature of the ordinance is the provision that the plans 
and specifications for cel ore whether new or to be recon- 
strueted, must be approved before permits are issued. 


Tue target practice reports now being received by the 
United States Navy Department show that a great and satisfactory 
improvement in the marksmanship of the men on the various 
vessels has been made. Recently the Navy Department has been 
paying more attention to the matter of target practice than in the 
past. A report received from the Texas, on target practice on 
that vessel, showed that excellent results were obtained in firing 
at 1600 yards ata target 21ft. by 17ft. One gun-pointer made 
100 = cent. in hits, and another made 70 per cent., while a 
— of gun-pointers made percentages varying between 50 
and 60. 


THE Board of Construction of the U.S. navy expects 
soon to take up the question of the details for the two 
13,000-ton battleships authorised under the recent Naval Appro- 
priation Act. Acting under the directions of the Board, r- 
Admiral F, T. Bowles, Chief of the Bureau of Construction and 
Repair, is having prepared two sketch plans of gs with 
this tonnage, which will be considered by the Board. Although 
the best ible arrangement of the armour, batteries and equip- 
ment of these ships will be made, it is the opinion of members of 
the Board of Construction that at the best the vessels will be of 
inferior type. 


AccorpIne to a paper recently read by Mr. F. G. 
Meachem before the South Staffordshire and East Worcestershire 
Mining Engineers, the increasing temperatures found in deep 
mining vary in different parts of the world. The observations 
made more than twenty years ago give an increase of 1 deg. for 
every 64ft. Recent American tests give an increase of 1 deg. in 
every 101ft. Tests made in the Midlands and South Staffordshire, 
from the years 1880 to 1900, give an increase in temperature of 
1 deg. in every 110ft. It may be taken safely that the mean wing 
temperature of stratified rocks will lie somewhere between the 
two extremes shown by the results of the temperature tests, 





$< 
MISCELLANEA, 


We understand that Mr. W. Worby Beaumont hg 
a appointed honorary consulting engineer to the Automobile 
Club, 


Instructions have been given for the enlistment of 
men for the mechanical transport companies of the 
Corps. 

Tue General Purposes Committee of the Bermondge 
Borough Council are considering the advisability of emplo iny 
motor vehicles for the heavier work of the borough, ving 


Ar a meeting of the Warwickshire Hunt recently q 
motion was carried unanimously, requesting the members’ to 
abstain from travelling to meets of the hounds on motor cars, 


TuE route taken by the new North German Lloyd liner 
Kaiser Wilhelm II., which arrived at New York on Wednesda 
was one of 3160 miles, and the vessel travelled at an average speed 
of 22-10 knots. 


Ow1ne to native competition the salaries paid, with 
some few exceptions, to mining engineers and assayers, «re ye 
small, and persons in these professions are advised by the British, 
Consul on no account to go to Mexico thinking they will 
immediately get employment or adequate remuneration. ~ 


Tue directors of the Grocery, Provision, (il and 
Italian Warehouse, and Allied Trades’ Annual International Ry. 
hibition and Market announce that a safety-lamp competition, in 
connection with which a prize of £120 is offered, will be held at the 
exhibition to be held at the Agricultural Hall in September, 


Wits regard to reports that the Russian Government 
have given large orders for Cardiff coal for Port Arthur, inquiries 
on the Cardiff Exchange show that, whilst contracts have been 
made with St. Petersburg for coal to be delivered at ports includ. 
ing Port Arthur and Vladivostock, there has not been any unusual 
Russian demand for Welsh coal. : 


Count FERDINAND VON ZEPPELIN has, says the Berlin 
correspondent of the Standard, at length determined to abandon 
his experiments at Lake Constance with his navigable air-ship, 
His experiments have cost over a million marks, all of which he 
himself contributed. The landed estate and the whole cuttit used 
for the experiments will be shortly offered for sale. 


A Foreien-orrice despatch from Paramaribo states 
that an ordinance was recently published authorising the Governor 
to grant a concession for the installation of electric light and power 
for a period of twenty-five years, the rates for current for lighting 
to be revised every five years. Paramaribo is at present badly 
lighted by oil, which is very expensive, The population is about 
39,000. 


Army Serviag 


AccorpinG to the United States Consul at Belfast, 
there is a good market in that district for American manufacturers 
who can supply steel castings of high permeability for electrical 
works, Castings of netic steel for field magnets of electric 
motors and dynamos, and magnetic steel or iron sheet stampings 
of high permeability and low hysterisis for armature cores, are 
mentioned, 


Tue Anatolian Railway Company is constructing a 
quay with all modern appliances at its terminus at Haidar Pasha, 
opposite Constantinople. The work is not yet completed, but 
hips can already wor o. The shelter afforded by the break- 
water against strong southerly winds is not perfect. There is 
accommodation alongside the quay for three or four steamers ; the 
depth of water is about 22ft. 


SupMaRINE boat A 2, built for the Admiralty, was 
launched last week by Vickers, Sons and Maxim from their yard 
at Barrow. This is the largest submarine yet built for the 
Admiralty, being larger than A 1, and embracing many improve- 
ments, the outcome of recent experiments made at Portsmouth, 
Two other submarines of a similar size are in course of construction, 
and it is probable that others will shortly be laid down. 


Tur Government of Mexico is constructing a canal 
between Tampico and Tuxpam, or, more correctly speaking, 
widening and i the existing canal. The work is in the 
hands of Americans, and is undertaken on a percentage basis, It 
goes through a rich country, and will prove an important feeder to 
the commerce of Tampico. The journey, which now takes four or 
five days in canoes, will be accomplished in steamers in about 
twelve hours. 


ANOTHER conference was held in Nice during the recent 
automobile fées, to consider the results of the experiments that 
have been made in the South of France. The roads treated with 

troleum and with tar at Nice last September were inspected. 
Fis reported that the tar section is still in very good condition, 
but all signs of the petroleum have disappeared. It is reported in 
the Automobile Club Journal that with the consent of the Prince 
of Monaco it has been decided that all the important streets and 
roads in the Principality shall be tarred. 


A new goldfield has been opened up in the very heart 
of the desert lands which occupy the centre of Australia. This 
goldfield is the Arltunga district, about 1000 miles north of 
Adelaide, and a little to the north of that part of the colony of 
South Australia, which lies nearest to the south-west corner of 
Queensland. The Government erected a small stamp mill, which, 
in the latter half of 1902 treated 23 lots of ore, aggregating 
424 tons, and yielding 741 0z. gold. This region is near the line 
of the proposed Trans-Australian Railway. 


Presipinc at Birmingham recently over a meeting 
of the South Staffordshire and East Worcestershire Mining Acci- 
dent Fund, Mr. Alderman Williams, of Wednesbury, made an 
important statement in reference to the waterl ‘ed coalfields of 
the Black Country. He said the South Staffordshire Mines Drain- 
age Commission had decided to spend nearly £70,000 in the provi- 
sion of additional pumping power for unwatering the mines, and, 
if the scheme proved successful, they reckoned upon releasing 
from the submerged mines something like forty million tons of 
coal, 


Tue Admiralty have selected Mr. Cyril Ernest Ashford, 
M.A., for the appointment of head master at the Royal Naval 
College, Osborne. Mr. Ashford was educated at King Edward's 
School, Birmingham, and at Trinity College, Cambridge, where he 
held a major scholarship in mathematics. He was eleventh 
wrangler in 1879, and was placed in the First Class Natural Science 
Tripos, Part 1, in 1890. Mr. Ashford has acted as assistant 
demonstrator at the Cavendish Laboratory, Cambridge, and was 
assistant master at Clifton College from 1892 to 1894. Since ar 
latter year he has been assistant master at Harrow, and has hac 
general charge of the teaching of science in that school. 


A GENERAL agreement has been arrived at between 
Marconi’s Wireless Telegraph Company and a group of Danis 
financiers, in Copenhagen, for the establishment of a wireless 
system between Iceland and the North of Scotland, says the Tims 

he arrangements also contemplate the establishment of telegraphi 
communication between Reykjavik, the capital, and tho most im- 
portant places in Iceland. A deputation waited upon Mr. Austen 
Chamberlain a few weeks ago with the view of obtaining the, or 
operation of the English Government by subsidy for the desired 
object ; but, although the Postmaster-General- did not see his ae 
to deal with the matter as a Post-office question, should the ¥ De 
sidies of other nations be forthcoming, it is thought that the 
English Government will not be behindhand in co-operating. 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER, 


AUSTRIA.—F. A. Brocknaus, 7, Kump/fyasse, Vienna 1. 
CHINA.—KELLY AND Watsu, Limitrep, Shanghai and Hong Kong. 
FRANCE.—BoYvEAU AND CuEvituet, Rue de la Banque, Paris. 
GERMA NY.—ASHER AND Co., 5, Unter den Linden, Berlin. 
F. A. Brocknaus, Leipzic ; A. TwerTmEyer, Leipzic. 
[NDIA.—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
ITALY.—LOESCHER AND Co., 307, Corso, Rome ; Bocca Frergs, Turin, 
JAPAN.—KELLY AND Watsu, Limirep, Yokohama, 
Z. P. MaRUYA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St. Petersburg. 
g, AFRICA.—W. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 
Gorpon anp Gorton, Long-street, Capetown. 
R, A. THompson anv Co., 33, Loop-street, Capetown. 
J. C. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 
East London, Gral town, King Williamstown, Stellenbosch. 
Hanvet House, Limirep, Kimberley. 
Apams AND Co., Durban and Maritzburg. 
AUSTRALIA.—GorDON and Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. Tnompson AnD Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND Henperson, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Crata, J. W., Napier. 
CANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York ; Susscription News Co., Chicago, 
STRAITS SETTLEMENTS.—Kgtiy anp Watsu, Liirep, Singapore. 
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WEIGHT IN WARSHIPS. 


Wirt Mr. Whiting’s able paper we have already 
dealt in many of its aspects, but Lieutenant Carlyon 
Bellairs’ letter to us last week raises several fresh 
points. We make no excuse, therefore, for return- 
ing to a subject of such pressing importance. The 
substance of Mr. Whiting’s paper, or, at any rate, 
the prime deduction to be made from it, is that 
weight-saving was the sum of innumerable small 
economies. This may be called the last word on 
the scientific aspect of the question in so far as the 
bull and so forth, are concerned. The constructor 
is told to do certain things, and he does them as 
lightly as he can. That he can easily do them a 
little too lightly has been abundantly proved of late. 
It would be quite tedious to narrate all the things 
that have befallen ships from the laudable desire to 
have not an ounce of superfluous weight. The 
latest instance is the new United States battleship 
Maine. Weight was cut down in her 1Qin. 
turret fittings. She went out for gun trials, and 
turret and gun both recoiled. Now she is in dock- 
yard hands, probably for a new turret, though the 
American naval authorities are singularly reticent 
as to the exact details of what happened ; indeed, a 
very strong attempt was, naturally enough, 
made to hush the matter up altogether. Similar 
troubles have occurred in new French, and, 
we fancy, in some German ships also. Then, 
too, it is very much a matter for speculation 
how many warships can fire their big guns in 
the axial line. We now and again attempt it, 
usually without disaster, but foreign ships rarely 
if ever risk it. In all our ships that have done this 
thing the captious critic may find “ superfluous 
weight’ in deck beams, and so on, at the ends. A 
ship may certainly have to fire her big guns end-on 
in battle, and it would seem necessary for her to be 
able to do so without going to pieces. The often- 
abused Sir William White scores in this particular. 

Lieutenant Bellairs’ argument takes a different 
line. He is the abolitionist rather than the 
economist. With what he says about superfluous 
stores and old-type cables we are fully in agreement, 
but the rest of the letter is very much a matter of 
individual opinion. Lieutenant Bellairs may be 
taken as an excellent representative of that school 





which desires to abolish everything except its own 
fancy. By this we intend no disparagement, but 
rather to indicate how complex is the problem con- 
cerned. There are in the Navy the gunnery men 
who affect to regard torpedo armament as useless 
weight, the torpedo men whose axiom is “a gun can 
never sink a ship,” the navigators with a few pet 
ideas, the ‘‘salt horse’’ who desires better cabins 
beyond all else, and last, but not least, the engi- 
neers crying for more space and less tendency to 
economy of weights in theirdepartment. Each can 
tell us how to create the perfect ship—from his own 
point of view. Lieutenant Bellairs has specified 
the Majestic as designed by Sir William White and 
the Department, and the Majestic as he would have 
her. The result is extremely interesting, but it 
does not take us very far. To realise this we have 
only to take the things to be abolished and note 
what other people with other ideas would immedi- 
ately argue about them. 

The first point of attack is the ram. It is nota 
novel attack, for it had weight in France as long 
ago as the design of the Brennus—that is, in the 
later eighties. Many ramless ships have been built 
in France since then, but in our ships the ram has 
grown in weight. In Lieutenant Bellairs’ view, the 
sanity of a man holding faith in the ram is question- 
able, and thirty-five tons is here wasted. In theory 
this, if unkind, is still logical; but in practice—— 
There is no practice: but there are certain other 
theories that verge on it. To avoid torpedoes a ship 
is best coming fast end-on. Some admirals, too, 
fancy end-on tactics so as to keep the after barbette 
in reserve. Very good. An enemy appears right 
ahead—disabled, perhaps ; anyway, there he is. If 
we turn, the odds are we are torpodoed. Our only 
chance is to goon. A strong ram enables us to do 
so without fear. The incident is not likely to be an 
everyday one; still, it is in the chapter of proba- 
bilities, and it is a strong statement to question the 
sanity of those who think it well to retain this 
weight. And because the chance exists, the weight 
is retained. There is, of course, the bow torpedo 
tube substitute; but the particular school that 
Lieutenant Bellairs voices do not want to re-intro- 
duce that. 

Then there is the after conning tower—designed, 
we may remark, for an admiral who will never be 
in it. Ten tons it is estimated at. Well, it holds 
the directors of the after submerged tubes, a second 
steering position, and so forth. Any number of 
people will demand its survival, and so it has got to 
survive. Mining gear is written down as a six-ton 
waste—the “‘ requirement of a weaker power.” But 
a disabled ship going into some bay for repairs may 
want mining gear badly. There are enthusiasts 
who predict all sorts of brilliant futures for the 
mine in the next naval war. Mines can only be 
done away with to please a single school. 

Torpedo nets are under the ban. Lieutenant 
Bellairs estimates them at twenty-five tons; they 
weigh a good deal more in the London class, in 
which the net defence is considerably more exten- 
sive than in the Majestic. Those who demand 
their abolition do so on the grounds that the torpedo 
is a negligible quantity, or else on the grounds that 
cutters can defeat any net. But the new pattern 
gromet net is held to be proof against any cutter ; 
and in these days of Submarines and swift destroyers 
that no gun is, we are assured, ever likely to hit, 
there may be a deal of virtue in a net. Ships can 
do six knots with them down; they can steam fast 
with them out and brailed up ready to drop at short 
notice. If a hostile destroyer finds a battleship, it 
is doubtful whether the battleship’s guns will save 
her—at least, no torpedo man will admit it. An 
unprotected Sin. gun—for the saving will not run 
toa 20-ton casemate—which is the alternative for 
the nets and one or two other items, represent the 
wrong kind of straws from the torpedo man’s 
standpoint. But Lieutenant Bellairs, of course, 
holds no brief for the torpedo, and besides a desire 
to reduce the number carried, seems to be able to 
contemplate their abolition with equanimity. 

The Americans have abolished torpedoes alto- 
gether; and it may be added that the French and 
Germans have abolished nets. The Germans have 
abolished wood. If all accounts are true the Spanish 
and Chinese have abolished guns, and the Turks 
screw propellers also, though the Italians—who 
have a reputation for building light ships—still 
supply big four-poster beds for senior officers. The 
fact is we cannot be guided in these matters by 
foreign practice, and there is little more logic in 
imitating America than in imitating Turkey. We 
must, nolens volens, tit our ships with whut the 
majority of officers deem necessary. The matter 
rests, and properly rests, in their hands. It goes 
without saying, however, that they must be reason- 
able in their demands. Naval warfare is too 
problematical to allow any single school to guide 
the rule as to what can and can not be dispensed 
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with. We had enough of that evil in the Cressy 
class, where the after-submerged tubes were sup- 
pressed to suit a gunnery ideal. The space and 
weight saved are now represented by useless stores. 

It is a common assertion that our officers con- 
sume an undue amount of weight as compared with 
foreigners. This is incorrect. It is true that our 
standard is rising, and that more is demanded in the 
way of officers’ comforts than used to be demanded, 
but Sir William White is above reproach here. The 
Majestic’s cabins are inferior to those of the Royal 
Sovereign, and we are told that there is not a shipin 
the service with a proper bath-room. ll foreign 
ships supply bath-rooms of palatial sort and size, 
and other conveniences that—to save weight--are 
omitted in British warships. It is known that 
German ships have far better accommodation, and 
all the fittings of ward-rooms, and so forth, are 
heavier and better than in British ships. French 
vessels are still more exquisite. Russians give just 
double the cabin accommodation that we give. Our 
junior officers have to sleepy in hammocks like the 
men. So, when things are closely examined, the 
case against the constructor does not appear to be 
strong. There is possibly, as urged by Mr. Whiting, 
too much duplication by way of securing safety. 
We carry too many stores, and there is a school 
which holds that we carry a very unnecessary amount 
ofbiggunammunition. The average big gun is likely 
to wear out before it can use all the rounds carried 
for it. Those that hold that view want to do away 
with some of these superfluous rounds, and have 
more torpedo tubes, or more weight put into the 
engines, on which risky economies of weight have 
already been practised. To another school the 
engines are a nuisance, to be treated like the income- 
tax payer, a safe ground for taking spare weight 
from. As a matter of fact, the last ounce has been 
saved in the engine-room, and probably far too 
many ounces. Admiral Melville has recently 
pointed this out in the United States, using some 
very plain language about it. Over here nothing is 
said. The broad fact remains, as we have already 
pointed out, that weight means money, and that the 
tendency is to make warships cost more and more 
every day. That tendency requires to be checked, 
but the arguments and reasonings we have set forth 
show how difficult it is for the Admiralty to effect a 
saving without risking the loss of something very 
dear to one or another naval officer. 


SUPERHEATING BY WIRE-DRAWING. 


A PAPER on the de Laval steam turbine, 
read by Professor W. H. Watkinson, before the 
fastitution of Engineers and Shipbuilders in Scot- 
land, on February 17th, contains a very remarkable 
statement, which deserves careful consideration. It 
is to be noted that it is possible that an erroneous 
construction may be put on the words used, yet 
they appear to be very clear and definite. Pro- 
fessor Watkinson says, in effect, that by wire-draw- 
ing steam its temperature may be raised by as 
much as 260 deg. Fah. It is necessary that the 
steam should be dry and moderately superheated to 
begin with. That he was quite sensible that he was 
announcing a new discovery is clear from the 
following words: ‘Although it has long been 
known that steam may be superheated by wire- 
drawing, it has up to the present been supposed 
that the maximum possible temperature of the 
wire-drawn steam was always less than the tem- 
perature of the steam before wire-drawing.” Then 
he gives a diagram to illustrate what has been 
believed to be the best possible cases of wire-draw- 
ing, and he goes on to say that he has devised two 
methods of wire-drawing steam, “both of which 
greatly increase the possible temperature to which 
the steam is superheated, and both of which raise 
the temperature of the wire-drawn steam to above 
the temperature of the steam before wire-drawing.” 
One of these consists in fitting the wire drawing 
nozzle with gills or ribs, and raising the tempera- 
ture of the nozzles by an external source of heat. 
With this we have now no further concern. The 
other method is based on the assumption that if 
steam originally dry and saturated is discharged 
through a de Laval nozzle, the steam leaving the 
orifice will contain 13 per cent. of moisture ; if the 
moisture is withdrawn, and the steam is allowed to 
discharge freely into a comparatively large chamber, 
where its average velocity will be so slow as to be 
negligible, “then the jet will cause violent eddies 
within the chamber, and practically the whole of 
the kinetic energy will be expended in creating 
these eddies and overcoming frictional resistance. 
The kinetic energy of the jet will thus be converted 
into heat, and this heat will dry and superheat the 
steam within the chamber.’ This passage is some- 
what obscure, the nature of the process not being 
defined. 

We see here at the outset that, after all, the 





steam is not superheated by wire-drawing ; on the 
contrary, 13 per cent. of it is liquefied. The super- 
heating is the result of what takes place in the 
“comparatively large chamber.” It must be clearly 
understood that we do not say that Professor 
Watkinson has made a mistake, or that he has not 
obtained the result stated in the way stated, but we 
do say that we find it very difficult to reconcile his 
announcement and his reasoning with the facts con- 
cerning wire-drawing given by Joule, Rankine, and, 
indeed, all writers, so far as we are aware, who have 
dealt with the subject at all. When steam is 
suffered to expand freely, it is always finally super- 
heated by a small amount, because the sum of the 
latent and sensible heats of steam is not constant. 
For example, the total heat in a pound of steam at 
200 lb. pressure absolute is 1197-8 thermal units ; 
the total heat in 1 lb. of steam at atmospheric 
pressure is the equivalent of 1146:1 thermal units. 
The difference, 51:7 units, are available for super- 
heating steam expanding freely from 2001lb. down 
to atmospheric pressure. We have, however, to 
deal, in the case stated by Professor Watkinson, 
with superheated steam—what Rankine called 
“steam gas.” This being the case, it ought to 
behave like any other gas. Now, it is a quite 
familiar fact that when a gas under pressure is 
allowed to escape through an orifice, it always falls 
in temperature, for reasons familiar, we fancy, to 
every student of physics. It is worth while, how- 
ever, to quote here from Rankine on “The Steam 
Engine,” page 322. He says: ‘“ When the expan 
sion of a gas takes effect by propelling the gas itself 
from a space at which it is at a higher pressure, ),, 
into a space at which it is at a lower pressure, 
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employed wholly in agitating the particles of gas; 
and when the agitation so produced bas entirely 
subsided through the mutual friction of those par- 
ticles, an equivalent quantity of heat is developed 
which neutralises the previous cooling, wholly if the 
gas is perfect, partially if it is imperfect; ’’ and he 
then goes on to give the equation representing the 
result of the process. It will be remembered that 
Joule carried out a series of classical experiments 
on gas wire-drawn through porous plugs, and that 
in all cases the result was that the self-reheating 
did not quite balance the self-cooling. Up to the 
present we have failed to understand in what way 
Professor Watkinson’s experiment with steam 
differs radically from Joule’s experiment with air. 
According to all the authorities up to this time, the 
reheating which Professor Watkinson describes 
could not take place. 

We are driven, then, to the hypothesis that 
steam superheated some 70 deg. is not a gas, and 
that it liquefies in expanding. This is, in the main, 
consistent with facts. In the case stated 13 per 
cent. of the steam has been liquefied, and if this be 
withdrawn in the form of water, it follows that the 
weight of the steam left is also less by 13 per cent. 
than that of the original steam. The water must 
be withdrawn hot; at what temperature is not 
stated. But, at all events, something less than 
13 per cent. of the whole of the heat originally in 
the steam is left available to raise the temperature. 
“Tf this water can be separated from the steam 
before the kinetic energy of the steam is converted 
into heat, it is evident that the temperature of the 
steam will be raised much higher than it would 
have been if the 13 per cent. had been re-evaporated 
at the expense of some of this heat.” We have no 
explanation whatever of the mechanics of the 
process by which the kinetic energy of the steam is 
converted again into heat. It does not appear that 
there is any analogy whatever between what takes 
place in the receiving chamber and the elevation of 
temperature due to compressing a gas. We gather 
that the process is continuous ; that steam is con- 
stantly delivered to a nozzle at one temperature and 
pressure, and delivered by the apparatus at a much 
lower pressure and a far higher temperature. The 
principle involved appears to be that the whole of 
the heat originally in a given quantity of steam is, 
after the operation, concentrated in a quantity less 
by 13 per cent. Butall this has none but the most 
remote connection with wire-drawing. 

It is not in any sense clear in what way the low 
temperature associated with the kinetic energy of 
translation of the molecules can be converted into 
high temperature heat energy. Nor are we told 
whether it is or is not possible to get the water out 
of the steam. Until this is settled, it is obviously 
impossible to make any use of the discovery, even 
if it can be proved that the phenomena take place 
as suggested by Professor Watkinson. 

Professor Watkinson has, furthermore, called 
attention to a very curious fact—namely, to the 
presence of drops of water in superheated steam. 
This is by no means the first time that the 
phenomenon has been observed. We have water 





existing at a temperature hundreds of degrees 
above that corresponding to the pressure at which 
it ought to boil; but it does not boil, and we can 
only suppose, as an explanation of the fact, that 
the water is really colder than the steam, and 
having assumed the spheroidal state, treats the 
superheated steam gas as though it were a red-hot 
copper plate. There is nothing improbable in this 
for it is well known that drops of water will not 
readily disappear in highly heated air. 

As we have said, the subject is one of very great 
physical interest. That it should be possible to 
raise the temperature of steam through so large g 
range by a single operation leads up to the question 
of what would take place if the process were 
repeated. Let us suppose that the expanded super- 
heated steam were compressed to its original 
pressure, and again wire-drawn, what would be the 
result? If slightly superheated steam were blown 
through a canvas diaphragm, as carbonic anhydride 
is, to get carbonic acid snow, what would happen ? 
Would the water be all taken out by the strainer 
and the temperature elevated? ; 


THE INEFFICIENCY OF MECHANISM. 


THE tendency of invention for some time past 
has been to augment the efficiency of heat engines, 
Every effort is put forth to save a fraction of a pint 
of mineral oil, a pound or two of feed-water, or a 
foot or so of town gas. The result has been in the 
main very satisfactory. There is, however, some 
reason to think that the concentration of thought 
in this direction has led to the neglect of questions 
which are really not less important. It is a note- 
worthy and, we fear, indisputable fact that the 
inefficiency of mechanism is as great to-day as 
perhaps it has ever been ; and that attempts to do 
better appear to be sporadic, unbalanced, and never 
persisted in until good has been done. It is obvious 
that a great many engineers look on means as really 
anend. Their estimates of excellence or the reverse 
are based on the wrong data. They have todo with 
a series of mechanical events moving in regular 
sequence, and so long as one of these events is satis. 
factory they rest content, and care very little for the 
others. Hence it is that, as we have said, every- 
thing is tried to increase the thermal efficiency of the 
heat engine, while little thought is given to the way 
in which the power of the engine is to be utilised. 

Illustrations of all this are to be found by the 
dozen. A mill engine indicates several hundred 
horse-power, and a reduction of even 5 per cent. in 
the coal bill is sought for with care. If we ascertain 
the power actually utilised, it will be found as often 
as not that at least one half of the whole is wasted. 
There are cases in which the belting and shafting have 
been known to absorb 70 per cent. of the entire work 
turnedoutbytheengine. Anengineis, let ussay, using 
15 lb. of feed-water per horse per hour. It is difficult . 
and costly to reduce the consumption by one pound 
—that is to say, by one-fifteenth. Of every 15 
indicated horse-power given out by the engine, 
5 indicated horse-power are wasted. To save one 
horsepower would raise the useful work by one- 
tenth, giving 11 horse-power instead of 10, and all this 
probably gained by nothing more costly than the 
adequate lubrication of the line shafting. This is a 
very homely illustration of our meaning, but it is 
none the less convincing. It must be kept in mind 
that the maker of the engine has really nothing to 
do with the matter; his business is to construct 
engines which shall use the least possible weight 
of steam per horse-power per hour. It is the 
mill-owner’s business to take care that this 
power is not wasted. This raises the question 
of responsibility. Who is responsible for what 
takes place in the mill or the factory? We have 
no doubt that in a great many mills when the 
results obtained are fairly satisfactory, contentment 
is established, and no endeavour is made to get still 
better results. The engine maker has a powerful 
stimulus to improve. The better his engines, the 
higher his reputation; and this high reputation 
means not only more regular work for his shops, 
but larger prices. It is very questionable if any 
analogous stimulus exists in nine-tenths of the 
places where engine power is used. 

Apart, however, from what may be called the loss 
due to apathy, ignorance, or misplaced satisfaction, 
there are remarkable inefficiencies of mechanism 
which ought to receive consideration from 
inventors and developers and reorganisers every- 
where. A multitude of engineers and shipbuilders 
are daily straining every nerve to augment the 
economy of the marine engine and reduce the 
resistance of ships; and all this time not more 
than 50 per cent. of the indicated horse-power 
reappears at the thrust block. Mr. Froude 
says that it is still less. Often it is much 
less ; seldom a little more. An engine develop: 
6000 indicated horse-power; only 3000 indicated 
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horse-power exert an effort to push the hull 
through the water. If 4000 indicated horse-power 
could be utilised how great would be the gain ? 
The attempt to get 20 per cent. more power for a 
given consumption of fuel out of the machinery 
represents in the present day, with triple-expansion 
engines, a task that cannot possibly be performed. 
But to save 25 per cent. out of the enormous margin 
of waste which exists ought not to be impossible ; 
indeed, it has sometimes been done in special cases by 
changes in the shape and size of a propeller. Take, 
again, the modern petrol motor car. It is said that 
not much more than 40 per cent. of the power deve- 
loped by the engines is utilised in driving the 
car. The rest is wasted. If we take a traction 
engine, or @ motor wagon, and ascertain the loads 
moved and the horse-power, it will be found that, 
the speeds being the same, from three to five engine 
horses power are needed to do the work that one 
draught horse can accomplish. It is not remark- 
able that many persons, aware of these facts, main- 
tain that an average draught horse represents a duty 
of much more than the 22,000 foot-pounds per 
minute assigned him by James Watt. At every 
turn, indeed, we find that machinery is extremely 
ineflicient as compared with horse-labour ; and it is 
uot surprising that it has been suggested that the 
basis upon which the mechanical etticiency of 
animals and motors is estimated is in some way not 
correct, and that it ought to be modified. 

A little dispassionate examination of the facts 
will show that most of the loss, and therefore of the 
inefliciency of mechanism, is brought about in the 
transmission or conversion of the power developed 
into work done. When this operation is simple the 
loss is small. For example, on a trifling scale, we 
may cite, in comparison with the petrol car, the 
little steam car or locomobile, which appears to 
utilise at least 80 per cent. of the power developed, 
because it has no gearing; and, on what may be 
termed a gigantic scale, we have the splendid per- 
formance of dynamos, which will give an output of 
as much as 97 per cent. of the power put into them, 
apparently because there is no friction. In the 
case of the screw propeller we havé two sources of 
loss, the first being the friction of the blades 
passing through the water, the second the work 
done in making water move astern. It has been 
said that whenever a ship of 10,000 tons crosses the 
Atlantic, the total work done consists in moving 
10,000 tons of ship to New York, and 10,000 tons of 
water from New York to Liverpool. In a sense 
the statement is, of course, quite true. 

The outcome of the whole matter is that there are 
two facts before us. The first is that a great deal of 
power is wasted between the points of generation and 
utilisation. The precise nature of this waste and its 
causes are not always just what they are assumed 
tobe. Itis taken for granted too often that there 
must be a loss of power, when there is really no must 
in the case. The second fact is that there appears to 
be a vast field for invention, or shall we say practice, at 
present wholly unworked, the crop to be reaped being 
areduction in the loss between the two points. To 
illustrate our meaning once more, we may name 
transmission of power by electricity instead of by 
ropes or belts. To carry the principle out to its fullest 
extent, each machine should be driven directly by its 
own motor, so as to avoid gearing friction. This, up 
to the present time, can only be done in a limited 
number of cases, the motor lacking the necessary 
“ flexibility.” . There is, we think, reason to, believe 
that a large reward will be secured by the electrical 
engineer who can succeed in so elaborating the 
system of shop driving that the motor can take the 
place of the line shaft and belt everywhere, and for 
work of all kinds, whether in the mill or the work- 
shop. Possibly such a result is impossible of 
attainment, possibly it is not. Whocan tell? In 
the absence of definite information it seems to be 
worth while to strive for it. 








ALFRED C. DOWNEY. 


Tut death of Mr. Alfred C. Downey, on Sunday last, 
removed one who has been intimately connected with the 
Cleveland pig iron trade for nearly half a century. He was 
born at Liverpool in 1830, and served his apprenticeship with 
Messrs. Bury, Curtis and Kennedy, who were well-known 
locomotive engineers there. The Bury type of locomotive 
With outside cylinders was largely in use when the late Mr. 
Downey was with the firm. The firm supplied some of the 
locomotives for the Manchester and Liverpool Railway. From 
their works Mr. Downey went to the drawing office of Messrs. 
Cochrane and Co., Woodside Ironworks, Dudley, and in 1856 
became engineer of Messrs. Cochrane and Co.’s Ormesby Iron- 
works, Middlesbrough, where he continued latterly as 
manager as well as engineer until 1872. Inthatyearheand Mr. 
Carl F, H. Bolckow joined hands and established the firm of 
Downey and Co., and erected the Coatham Ironworks, and 
Subsequently acquired the Lackenby Ironworks and the 
Stanghow ironstone mines. For the Jast few years Mr. 
Downey was manager of Messrs. John Turner and Co.’s engi- 
neering works at Middlesbrough, and he also acted as consult- 
ing engineer. He was an authority on blast furnace practice. 


THE SURFACE CONTACT TRAMWAYS AT 
WOLVERHAMPTON. 


Many of our readers will be doubtless aware that the Lorain 
surface contact tramway system has been in operation at 
Wolverhampton for some time now. In fact, the first experi- 
mental mile of line was completed in January, 1902. There 
are now, and have been since last September, just over 11 
miles equipped on this system, and the borough electrical 
tramways engineer, Mr. C. E. C. Shawfield, A.M.1.E.E., 
M.I. Mech. E., and the borough engineer, Mr. George Green, 
A.M. Inst. C.E., have just issued a joint report on the way the 
equipment has behaved. As this report contains some useful 
information, it will be of interest to give a summary of its 
leading features. It appears that between 40,000 and 50,000 
car miles are being run each month. There are some twenty 
to twenty-two cars at work, and each car, therefore, does, on 
an average, between 60 and 75 miles per day. Daily records 
have been kept of everything connected with running, repairs, 
breakdowns, &c. 

The portion of the report made by the borough electrical 
and tramways engineer is divided into five heads, as follows :— 
(1) Safety to human beings and animals; (2) reliability ; (3) 
consumption of electrical energy per car mile; (4) cost of 
working ; and (5) cost of maintenance. As regards the first 
of these, the possible sources of danger are given as:—(a) 
Obstruction to traffic due to the projection of the metal 
contact plates above the street surface; (b) risk of electric 
shock to human beings or animals from defective boxes. It 
appears that no accident due to slipping or stumbling on the 
contact plates has been reported. As to the question of 
liability to shock, we find the following paragraph :—‘‘ I do 
not think it feasible to devise or construct a surface contact 
system in which there is absolutely no possiblity of a stud 
being ‘ alive,’ except when a car is over it, and it is a matter 
of common knowledge that cases have occurred in Wolver- 
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given, that some of the faulty studs have been found to have 
a much greater difference of potential to earth than have 
others. A classified list of defective boxes is given. This 
shows that from May, 1902, to February, 1903, inclusive, 
400 damaged boxes were reported. Of these 182 are given as 
having a difference of potential to earth of from 10 volts to 
49 volts ; while in 218 cases the voltage between the two was 
from 50 to 500. In another place we find ‘‘ box found alive 
at 120 volts ;’”’ ‘* box found alive at 510 volts ;’’ ‘‘ box found 
alive at 480 volts;’’ and so on. The above-mentioned 
number of 400 spread over the period indicated, 
which works out to 304 days, means a failure of 14 boxes 
per day in just over eleven miles of track. This 
seems a high average; but, apparently, only seven accidents 
in all have been reported, all of these occurring during May, 
1902, and before the line was really properly at work. The 
report is careful to state that this does not prove that no 
shocks have been received, but it argues that since they have 
not been reported such shocks, if received, cannot have teen 
of a very serious nature. Mr. Shawfield considers that there 
is less danger to human beings with a surface contact system 
than with overhead wires. He has witnessed cases of 
pedestrians stepping on boxes ‘‘alive’’ at 500 volts without 
apparently receiving any shock whatever, and, he adds, ‘‘ in 
any case I think that the risk of serious injury to any person 
stepping ”~on a ‘live’ box is so small as to be practically 
nil.’’. Even to horses he does not think that stepping on a 
live stud will result in permanent injury unless the shock is 
sufficiently severe to cause a fall. On the other hand, it is 
pointed out that cases have occurred from falling trolley 
or telephone wires which haye produced fatal results. In 
fact, to sum up his conclusions, he considers that the Lorain 
system offers distinctly less risk of serious injury to the users 
of the streets than would an overhead system. 

Discussing reliability, the report states that out of a total 
of 376,600 Gar miles, 1483 car miles were lost from all causes 
from May, 1902, to February, 1903. Of these, 595 were due 
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hampton where boxes have been found ‘alive,’ and instances 
are on record of persons and animals having received shocks 
therefrom.’’ Mr. Shawfield does not appear to be aware of 
the line in Paris, described in THe ENGINEER some short 
time ago, where for more than a year there bas not been one 
single case where a stud has remained alive, or accident 
happened. It appears that it is by no means an unusual 
thing for boxes to be found “alive” in Wolverhampton. Indeed, 
they have men continuously at work testing them with the 
object of finding which are alive-and which are not. It 
seems that the great majority of live studs are found at 
particular points in what are, perhaps, the busiest portions of 
the town, and generally at points and crossings. These 
places have now become very fairly well known, and ‘‘it is 
very rarely that a case occurs of a box being ‘alive’ at a 
dangerous voltage other than at certain known places.’’ At 
these danger points a more careful watch is kept than upon 
the rest of the line, and the report states that in nearly every 
case a ‘‘live’’ box is discovered almost as soon as it occurs. 
To better understand the explanation given of the way the 
studs become ‘‘ alive’’ reference should be had to the accom- 
panying illustration, which shows the Lorain track equipment 
by means of two sections taken at right angles to oneanother. 
The various parts are lettered, and may be recognised by con- 
sulting the index on the diagram. The method of working 
will be understood and need not be explained. The report 
states that in the case of the first studs which went wrong 
the cause could always be traced to defective installing, due to 
haste, the object being to get a part of the system at work by 
time of the recent exhibition. When these were weeded out the 
troubles were practically all confined to one cause, the damage 
done to the cup—shown in the illustration at K and K’— 
‘‘ by heavy short-circuits, which are largely caused by scrap 
iron on the track,’’ These short-circuits, with very few excep- 
tions, appear to occur only at points and crossings. The effect 
of a number of short-circuits on a box is to cause the interior 
of the top half of the cup to become burnt and charred, with 
the result that it loses its insulating properties, and allows a 
leakage to take place from the lower carbon to the top-plate. 
The report continues :—‘‘ If it were possible to prevent the 
occurrence of these short-circuits, or to minimise their 
effects, the number of boxes which would be found ‘ alive’ 
at a dangerous voltage would probably be extremely small.’’ 
The italics are ours. It appears, though no explanation is 
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to the Lorain car cquipment, and 85 to the Lorain track 
equipment, or 874 per cent. and 124 per cent. respectively. 
During the seven months August to February inclusive, the 
percentage of car miles lost due to defects in the Lorain system 
was °13, or 14, out of every thousand miles run. The opinion 
is arrived at, therefore, that on the score of reliability there 
is very little to choose between the Lorain and the overhead 
systems. 

The consumption of electrical energy per car mile comes 
out about -25 units per car mile more than with the 
overhead system, the total power used per car mile 
being 1°4 units. This makes the Lorain system some 
22 per cent., or, with electricity at 1:65d. per unit, 
‘41d. per car mile dearer than the overhead system. 
The cost of operation is taken as being practically the 
same for the two systems. As regards the cost of main- 
tenance, this is discussed under various heads. The cables 
will, it is estimated, cost a very small annual sum for main- 
tenance. The cable terminals and the cable terminal 
insulators—marked H and G on the plan—will not, it is 
thought, cost much to keep in working order either. The 
armature cups, it is calculated, will cost ‘2d. per car mile to 
keep in repair. Experiments have’ Shown that a current of 
1 ampére at 500 volts can be broken over 750,000 times with- 
out damage to the cup. A further experiment, when breaking 
100 ampéres at 500 volts, showed that this could be done at 
intervals of a minute without apparent damage to the cup. 
Two kinds of contact plates have been tried. With one of 
these the cost of keeping in repair works out at 1-12d. per 
car mile; with the other, in which only the centre portion is 
renewed, the cost is ‘094d. per car mile—a considerable 
difference. Inspection and testing costs -035d.; the magnets 
and magnet coils of the collector -089d.; batteries, switches, 
and connections, *027d.; the collecting skate, -O6d.; and 
inspection and adjustment of car equipment, -054d., all 
being per car mile. The total maintenance, taking the 
second kind of contact stud mentioned, amounts to ‘3d. 
per car mile, as against a calculated amount of -28d. 
per car mile for the overhead system. The difference—-02d. 
—added to the calculated extra cost of current, namely, 
‘41d., gives a total against the Lorain system of 

| ‘43d. per car mile. With a service of, say, 540,000 car 
miles per annum, this means 232,200d.—or, say, £967. 
| Or, in other words, and granting that all else was equal, 
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Wolverhampton has to pay over £950 per annum more than 
it would have done with on overhead system. This sum is 
less than that actually shown in the report, which takes 
into account all renewals which are likely to be necessary 
over a considerable period, but which are included in the 
estimate of expenditure per car mile. The sums calculated 
under this head for the Lorain and overhead systems are 
‘499d. and -116d. respectively. Subtracting one from the 
other we obtain °383d. r car mile as the difference, 
and this, added to the difference already alluded to, of 
‘43d. per car mile, gives a total difference of ‘813d. 
per car mile. This, multipled in the yearly car miles— 
540,000—gives, say, £1829 as the yearly difference of cost 
between the two systems. The sum would naturally increase 
with each extension. The tramways engineer concludes by 
pointing out that his task of comparing a new and compara- 
tively untried system with one which is more or less stand- 
ardised has been hard, and that the responsibility for 
deciding whether or not the advantages offered by the Lorain 
surface contact system are commensurate with the extra 
expense involved, rests upon the Tramways Committee and 
the Council. The original offer of the Lorain Company was 
to equip about eleven miles of single track, and to allow the 
Corporation to work them for a year. At the end of that 
period the Corporation were to come to a definite decision as 
to the acceptance or rejection of the system. Their delibera- 
tions on the subject should be materially assisted by the 
present report. 

The borough engineer’s portion of the report deals mainly 
with the granite casings of the stud boxes and with paving, 
and though it is of considerable interest we need not further 
refer to it here. 








A NEW WATER GAUGE. 


By the figures accompanying this article we illustrate a new 
form of water gauge frame made by the Hulburd Engineering 
Company, of 150, Leadenhall-street. It has two or three 
features of interest, but that principally to be noticed is the 
device by which the gland nuts are done away with. The 
ordinary kind of glass tube is used, but instead of putting it 
into the frame in the usual way and making the joints at its 
ends tight by means of stuffing-boxes, the tube is mounted 
in a brass cartridge of the form shown in the drawing. In this 
the tube is made steam-tight by means of a rubber washer 
and screwed nipple. This cartridge, complete, is wholly 
independent of the frame, and in the event of a glass breaking 
a new cartridge is dropped into place, and by the mere action 
of screwing down the upper cap steam-tight joints are 
made at both ends without the trouble and danger of packing 
joints. The idea is excellent so far, and the only weak point 
in it seems to be the use of four rubber washers. Whether 
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HULBURD GAUGE FRAME 


these will last remains to be seen. We notice that the makers 


recognise that under some conditions the washers outside | prevent chattering or hammering. A rupture or blowing 
the cartridge case may deteriorate, and in such cases they | out of a tube in a boiler that will permit the escape of a 


recommend, when length permits, the use of glands top and 
bottom, the cartridge being retained, but slightly modified, 
to suit the circumstances. Even under such conditions 
much may be said in favour of the main idea. The ‘cart- 
ridge case ’’ is open in front, and at its back inside has a 
‘‘ refraction dial ’’ for indicating the water level clearly. In 
the absence of glands the length of glass is, of course, greater 
than would be the case with an ordinary frame of the same 
centres. 

The construction of the automatic valve at the bottom is 
obvious. The top valve does not completely close in the case 
of a broken glass, the small hole through it allowing, it is 
claimed, too little steam to escape to be dangerous. 
automatic valve has been designed and is illustrated. Our 
readers will readily understand its action, and will be able 
to form their own opinion as to the merit of the design. For 
locomotives the makers consider that the much simpler 
form allowing a slight escape does all that is necessary, and 


that there is no danger from the amount of steam escaping, 
particularly when a guard, as is usually the case, is 
employed. In fact, they claim an advantage in it, in that it 
calls attention to the broken glass. 








DAVID DAVY. 


THE death is announced of Mr. David Davy, the well- 
known Sheftield engineer and manufacturer, at the age of sixty- 
five years. Mr. Davy was only a short time ill, but the illness 
developed into typhoid fever, with complications. Mr. Davy 
was the son of the late Mr. David Davy, of the firm of Davy 
Brothers, Sheffield, and was educated locally as a mechanical 
engineer, turning his attention specially to colliery and iron 
undertakings, in which he was very largely interested as 
chairman of the Manvers Main Colliery Company, Hickleton 
Main Colliery Company, the Midland Iron Company, and a 
director of Brown, Bayleys, Limited, and the Netherseal 
Colliery Company. His business career was one of the most 
successful in the city. Mr. Davy, while attending closely to 
his various enterprises, was a great lover of art, and devoted 
much attention to the application of artistic principles to 
Sheffield industries. He was one of the principal supporters 
of the School of Art, and filled the office of president in 1895, 
when he delivered an address on ‘‘ The Practical Side of 
Artistic Study,’’ which was exceptionally interesting and 
valuable to the Sheffield trades. Although of a distinctly 
artistic temperament, Mr. Davy was strikingly practical, and 
strongly counselled the cultivation of the sciences and the 
industrial arts, which were applicable and indispensable to 
daily progress through life. He was continually preaching 
the doctrine of. originality, and pressing upon students the 
fact that there werescopeand demand fortheart craftsman. Mr. 
Davy, who took no part in municipal life, rendered excellent 
service as a member of the Ecclesall Board of Guardians and 
other charitable institutions. 








FOSTER’S STOP VALVES. 





THE accompanying engravings illustrate a series of stop 
valves manufactured by W. H. Bailey and Co., Limited, 
Salford. Fig. 1 shows a non-return automatic emergency 
and hand stop valve. It is intended for use with batteries of 
boilers, and will cut off an injured boiler instantly from the 
rest, so avoiding the outrush of steam from the sound boilers. 
Fig. 2 shows the auxiliary valve by which Fig. 1 is brought 
into action. 
Fig. 1 shows an angle valve, but straightway or globe 
pattern bodies are furnished as required. The proportions 
shown are of a 10in. valve, for pressures as high as 250]b., 
but the valves are made of ample strength to withstand any 
required high steam pressure. The operation is as follows :— 
As a non-return valve: The moment flow of steam in 
the main ceases—as by the stopping of the engines—valve 2 
instantly closes against its seat, regardless of pressure in the 
boiler or steam main. A dash-pot is provided, as shown, to 
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Fig. 1—MAIN VALVE 


sufficient volume of steam to stop the flow past valve 2, will 
instantly close that valve, and thus prevent the escape of 
steam from the other boilers back through the disabled ones. 
As an automatic and emergency stop valve, the small 
auxiliary valve 5—see Fig. 2—which may be placed in juxta- 
position to the main valve, or fixed at some distant or more 
accessible point, is connected by suitable small pipes to the 
boiler and to the chamber D of the large valve. It also has 
@ pipe connection from the diaphragm chamber 6 to the 
outlet side of the main valve casing, as at 7, or to some more 
distant point on the main pipe-line. Spring 8 of this 
auxiliary valveis adjusted toresist any pre-determined pressure, 
say, 100 1b., on the diaphragm inthe chamber 6. Whenever, 
from rupture or other cause, the pressure in the main pipe- 
line falls to or below 100 1b., the spring 8 will simultaneously 
close valve 9 and open valve 10, allowing full pressure to flow 
from the boiler through the auxiliary valve into chamber 
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instantly closes the latter against its seat and prevents the 
flow of steam in either direction. Valve 2 having been closeq 
automatically or manually, and the pean in the main 
having fallen below 100 Ib., valve 2 will remain closed indef.. 
nitely until a pressure above 100 lb, from some connecting 
boiler is again admitted to the main, or when by means of 
the small hand-wheel 12 valve 10 is closed, and simul. 
taneously valve 9 is forced open. The steam from the 
chamber D will now flow back through the auxiliary valye 
and escape to the atmosphere through a drain pipe connected 
on the lower side at 13. Now, if the steam in the boiler jg 
of greater pressure than in the main and its connecting 
boilers, the valve 2 will be forced open to permit the required 
flow into the main. 

A number of small pipes may be branched from the one 
leading to the poe ol chamber 6 of the auxiliary 
valve, and led to distant points of the building. On each of 
these branch pipes, at an accessible point, is placed a three. 
way cock. The main valve may be instantly closed from any 
of these distant points, by turning the three-way cock so as 
to bleed the pressure from the diaphragm chamber of the 
auxiliary valve into a waste-pipe, the inlet pressure at the 


Fig. 2—AUXILIARY VALVE 


diaphragm chamber being supplied through a restricted 
opening in the pipe, as at c in auxiliary valve. 

By the use of hand-wheel 4—see Fig. 1—valve 2 may be 
closed manually against the flow of steam in either direc. 
tion, as easily and effectively as in the ordinary hand stop 
valves. 








Naval ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commander: W. 
C. Burnett, to the Talbot. The following promotions have also 
been notified; — Engineer Lieuts. J. Richardson and W. C. 
Burnett and W. V. Juniper to be engineer commanders, 

An AMERICAN ‘TarF VALE” CasE.—Damages against a labour 
union for loss suffered by a strike were awarded by a jury at Rut- 
land, Vt., on April 4th, to the F. R. Patch Manufacturing Company. 
The sum which the jury fixes for the plaintiff to recover is 2500 dols. 
A press dispatch states that it has been contended by counsel for 
the plaintiff that the property of individual members of the 
defendant union is liable in execution of a judgment should it be 
rendered in their favour. It is expected, therefore, that efforts 
will now be made to enforce collection upon property of individual 
members as well as the union treasury. If this step succeeds a 
new principle of law affecting labour disputes will be established in 
this country. The case so far stands practically on all fours with 
the Taff Vale Railroad decision rendered in England within a few 
weeks, in which the principle of the liability of British labour 
unions for financial loss caused by strikes was first established. 
The Rutland decision was in the damage suit {of the F. R. Patch 
Manufacturing Company against Protection Lodge No, 215, Inter- 
national Association of Machinists. The jury returned the verdict in 
favour of the manufacturers after having deliberated twenty hours. 
The company sued for 10,000 dols. damages, alleged to have been 
suffered as the result of a strike of the machinists some time ago. 
The plaintiff alleged that the defendant organisation, of which the 
strikers were members, intimidated non-union men and prevented 
them from filling the positions made vacant by the strikers ; that 
the plaintiff was forced to maintain a boarding-house for the non- 
union employés, and was obliged to protect them by hiring private 
police. The case had been on trial for two weeks, and attracted 
much attention in labour circles, The strike was for the recogni- 
tion of the union.—The Iron Age. 

Country Factortes.—An interesting step has been taken by 
the Town Council of Dunstable, which will probably be imitated. 
It is obvious that the building of factories in the open country in 
preference to cities, or close to towns of moderate size, is increas- 
ing in popularity. To facilitate inquiries which might be made by 
manufacturers desiring to remove into the country, the Dunstable 
Town Council have appointed a committee to collect all informa- 
tion which may be useful. Dunstable is a town of great antiquity 
in South Bedfordshire, and situated upon a high plateau between 
two ranges of hills known as the Downs, and in close proximity to 
the Chiltern Hills. The local authority occupies a most privileged 
position in being able to claim so many advantages for the town. 
It is in close proximity to three central lines of railway, so that 
the protien for the receiving and despatch of goods are all 
that could be desired. land is, we understand, very cheap, and 
can be obtained close to and beside the railway, and is eminently 
suitable for the erection of engineering works of any description. 
In consequence of land being so cheap, and other contributory 
eneses, ths cost of erection of buildings and dwelling-houses is 
considerably lessened, and thereby the rent of dwelling-houses is 
low. There isa pure water supply, provisions are cheap, and a 
plentiful quantity of allotment gardens, The Downs previously 
spoken of and land adjoining being only a few minutes’ walk from 
the centre of the town, afford ample opportunity for recreation. 
The town has exceptional educational advantages, including a 
grammar school, g elementary schools, and excellent technical 
classes, under the auspices of the Town Council. The Corporation 
appears to be a progressive tody, and last year com leted an 
economical drainage scheme by natural gravitation. The report 
of the medical officer, just: issued, says:—‘‘The new system of 
sewage has proved eminently satisfactory. . . . J have come 
to the conclusion that we have adopted the best system available. 
We have no doubt that any inquiries addressed to the Town Cleik 





D against piston 11, which, being of greater area than valve 2, 


would receive prompt attention. 
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LETTERS TO THE EDITOR. 
(We do not hold copes come the opinions of our 





UNCLINKERED CEMENT. 


gin,—May | be allowed to sng that the results of tests of 

) Hand cement made by Mr. Bamber, and recently contributed 
og ur journal, are of common occurrence in laboratories where 
“jxamination of different ‘brands of cement is general, and 
Be h | would not say that the following explanation is the 
S or that may be given to show exactly the fault in the cement 
= r notice, yet I am of opinion that a few moments’ further 
pes mination of the material will at once 7 to the defect. The 
letter unfortunately does not give us the fineness of grinding of the 
ement tested, and this is where, perhaps, one may readily find 
the cause of the disintegration of the test briquettes of the sample 

t cement when subjected to the temperature of the Deval test. 

i, A cement that is coarsely ground may show good results by the 
usual tensile tests, but when subjected to the Deval test is found 
to be a very inferior product, But if the same sample of cement 
be tested after a further grinding process in the laboratory—or 
oven after finely sieving the material and taking from it the residue 
~ the same cement will be absolutely sound by the Deval test. 

The letter above referred to also does not say whether, in the 
series of experiments Mr, Bamber is now carrying out, the increas- 
ing admixture of yellow unclinkered cement *‘ powder ” is of a fine 
or coarse nature. This is a point of material importance, for the 
finer the admixture the more may be added ; but even after carry- 
ing out these tests we fear there is little information to be gained. 
(One may as well experiment with any other adulterant to see in 
what proportion this can be present to render an otherwise 
thorougbly sound cement defective by the Deval test. A 
microscopical examination of the residues of cements will often 
show this to be composed of a large proportion of over and under- 
burned material, and this examination of residue will at once give 
the engineer some idea of what is contained in the bulk of material 
he is using. 4 é 

From observations in the laboratory it appears that this con- 
clusive evidence of erratic burning is generally found in the product 
from the intermittent type of cement kiln commonly used in the 
industry in this country, and is entirely obviated by the use of the 
more modern continuous kilns mentioned by another of your 
correspondents, The satisfactory and economical working of the 
latter is entirely dependent upon the care exercised in regular 
burning and consequent soundness of material, and the continuous 
kiln reduces the proportion of under and over-burned clinker to 
the very lowest possible degree. ‘ 

The following are the results of tests of cement burned in the 
continuous kilns referred to. 

Deval tests.—The tensile strength of briquettes, thres parts of 
sand to one of cement, kept in water at 80 deg. Cent. (= 176 deg. 
Fab.) for two and seven days is compared with that of similar 
briquettes kept in water at the ordinary temperature for seven and 
twenty-eight days. The results of these tests are as follows :— 


Breaking Strain of Briquettes lin. x lin, Section. 








Tw» days, Seven days, Seven days, Twenty-eight 
hot. cold, ot. days, cold. 
Ib. Ib. Ib. Ib, 
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The results indicate the cement to be perfectly sound and free 
from all tendency to blow. 

But the disintegration of cement as showa by the Deval test may 
be caused by a multitude of defects in the manufacture of Portland 
cement ; so if the material under examination will not stand the 
test by heat then by all means condemn the product and so assure 
that the best brands of cement only will be used. 

April 21st. A. C. Davis, F.C.S. 





Sin,—Referring to the questions raised by ‘‘ Blue Lias” in your 
valued journal of the 17th inst., anent my reply to the inquiry by 
Mr. H. K. Bamber, F.I.C , 1am sorry that ‘‘ Blue Lias” appears 
either not to understand the question at issue, or he has not taken 
the trouble to read and understand aright that part of my com- 
munication touching on insoluble residue. If he will refer again 
to my letter he will find that I do not say indiscriminately ‘‘ that 
insoluble residue is of no consequence,” neither do I speak of even 
15 per cent. and in some cases even above that, being allowable. 
I merely say that to my knowledge insoluble residues in the 
cements alluded to and to the extent quoted are there to be found. 
As “Blue Lias” appears to be somewhat sceptical, I suggest that 
it is an easy matter to obtain a few samples of cement, of London 
and Belgian manufacture, and take out the insoluble matter for 
himself, as I have done. ~ He will then, perhaps, be convinced that 
such percentages of insoluble residue are actually present, and 
accepted by certain classes of consumers, By insoluble matter I 
mean—as “‘ Blue Lias” seems perfectly aware—a matter which is 
simply inert sand, and which the consumer pays for instead of 
cement. If ** Blue Lias” knows anything at all about the manu- 
facture of cement as practised in Belgium and onthe Thames and 
Medway he should readily understand how and why these high per- 
centages of insoluble matter are present in the finished cement. 

l agree with him “ that it is unlikely that cement containing so 
much as 15 per cent. of insoluble matter or sand would be accepted,” 
so far as regards the expert, or qualified engineer in charge of 
important works, but it is the small buyer, who cannot be expected 
to have every five or ten tons which may be consigned to him, or 
perhaps smaller quantities which he may obtain from his merchants, 
subjected to chemical analysis. The sample of London cement 
submitted to me for analysis to which I alluded in my previous 
communication was a fair sample taken from a cargo, and the 
percentage of insoluble residue or sand was found to be 11-7. 
An ana'ysis of this cement obtained subsequently from the manu- 
facturers themselves only confirmed this result, and if ‘‘ Blue 
Lias” still has any donbts I shall be pleased to show him the 
manufacturers’ analysis. In conclusion, I would point out that Mr. 
Bamber’s question, in reply to which my previous communication 
was made, relating to cement containing only from 1-5 to 2 per 
cent. of insoluble residue, and it was of this small quantity I spoke 
fo beirg in my opinion of no consequence, so far as would account 
or the failure of the two samples of cement submitted to Mr. 
Bamber. I cannot help thinking that if ‘‘Blue Lias” had taken 
the trouble to read the correspondence from the beginning, he 
would then have had no occasion to take up my time and your 
Valuable space in giving this explanation. 

MANAGER AND ANALYST. 

Bri (The Bridgwater Portland Cement Company). 

ridgwater, April 21st, 





we agree generally with what Mr. Stoney states with regard 
alth ober ar ce mentioned in my former letter, that these cements, 
the oug they now pass all the ordinary tests, will ultimately serve 
a o ial ascurvy trick by becoming disintegrated and soft, more 
len. lally where constantly in contact with water under more or 
£8 pressure, 

PPsanas 18 a very large quantity of this yellow underburned cement, 
kiln « ite i some works to 26 per cent. or 30 per cent. of each 

» 1b requires‘no grinding, and it is desirable to get rid of it, so 


‘hat sometimes an extra quantity is placed in the cement at the 


ary of a bin, where it will probably escape being sampled and 
tested. 

In reply to the manager and analyst of the Bridgwater Portland 
Cement Company, with regard to the large amount of insoluble 
residue he gives, it must be an error of the analyst, who has failed 
to re-dissolve the gelatinous silica by boiling with sodium carbonate 
solution before drying and weighing. I should say no engineer 
would oe a cement with from 10 to 15 per cent. insoluble 
residue, Under such circumstances the properly combined silica, 
described in analyses as soluble silica; would only amount. to 8 to 
12 per cent, of the cement. This would indicate a bad cement. 

H. KELWAY-BaMBkR, F.L.C., &c, 

Westminster-chambers, 9, Victoria-street, S.W. 





LACQUERING IRON, 


Sir,—It is not an easy operation to give iron the appearance of 
brass, Ordinary lacquer will not give it; the usual process is to 
apply bronzing powders to the iron. I give below a formula for 
a suitable application for affixing bronzing powders to the iron, 
and also a formula for giving the iron a coating of metallic copper. 
lf the iron be coated with copper by this means, then it can be 


facility with which this is accomplished being determined by the 
character of the Ye medium, this in turn depending on its 
carbon contents. e unsatisfactory nature of Herr Spiller’s 
explanation is apparent when we consider the treatment such steels 
undergo prior to use, viz., the heating to high temperature and 
air cooling either in one or two distinct phases. It will be evident 
that as these carbides are so stable—a fact well known to all 
metallurgists—their formation must occur during this preliminary 
treatment itself, and so exist in the steel when put to use. I do 
not make any attempt to explain the results of Herr Spiller’s 
experiments on the separation of the carbides. It is even open to 
doubt whether the assertion that carbon is.set free in steels not 
— the foreign metals when the steel is hardened and 
absorbed by the iron when heated during work, and even-if this 
were the case, the iron itself would re-combine with such carbon as 
was liberated when hot during the cooling stage, so that in the 
prepared tool free carbon from this source could not exist. 
Regarding the statement of Herr Fridolin Reisse, I have not 
been able to find the brilliant particles referred to by him on steels 
that have been properly alloyed. If the chromium alloy has not 
been mixed, such particles are visible and the steel is less satisfac- 
tory, unless an unnecessary amount of chromium has been added. 
anchester, April 20th. E, L. RHEAD, 





lacquered in the usual way that brass is done, and made to 
a rich red or yellow colour, according to the kind of lacquer used. 
If “‘S. B.” will refer to my book, ‘The Practical Polish and 
Varnish Maker” (E. and F, N. Spon, 6s.), he will find dozens of 
recipes and formulas for preparing lacquer of all kinds. 

H. C. STANDAGE. 

Lacquer for ironwork.—Ingredients : 4h lb, litharge, 644 Ib. boiled 
linseed oil, 91lb. white lead in oil, 74 1b. pulverised resin. Mix the 
litharge with the oil and let it simmer about three hours over a 
moderate fire; strain and add the resin and white lead ; let it 
remain at a gentle heat until the resin is dissolved. 

To bronze cast iron.—Thoroughly clean the article from all grease, 
scale, &c., and then steep it in a solution, not too strong, of sul- 
plate of copper. There will be a chemical reaction set up whereby 
metallic copper will be deposited on the iron. When the coating 
is thick enough the iron should be taken out, washed in water, 
and then the coated surface gently rubbed with a cloth to 
polish the copper. If the solution of sulphate of copper be too 
concentrated, the coating of copper will be !aid on at a too rapid 
rate, and then will not adhere to the iron, but form a thickish 
brown coating of copper oxide. 

To lacquer polished steel.—Ingredients: 30 fluid oz. methylated 
spirit, 6 0z. orange shellac, #oz. gum benzoin. Dissolve the resin 
in the spirit in a wide-necked bottle placed in a warm place. 
When dissolved, pour off the clear fluid and mix it with bronzing 
powder—i.e., mosaic gold, copper, or other bronzing powders. 

To bronze iron,—First cleanse the article, and then give it a uni- 
form coating of some vegetable oil, such as olive or cottonseed oil. 
When this is done expose the coated metal in a furnace to a bigh 
temperature, which must not be intense enough to cauterise 
the oil. By this means the cast iron absorbs oxygen at the 
moment the oil is decomposed, and there is formed at the surface 
a thin coat of iron oxide, which adheres very strongly to the metal, 
and will admit of a bigh polish, giving it quite the appearance of 
pure bronze, 





A GEOMETRICAL PROBLEM, 


Sir,—Sir Frederic Bramwell’s letters on the mathematical 
principles of —_— reminds me of a curious statement relating 
to them which I came across recently in a very widely-read book, 
Samuel Laing’s “Human Origins.” Speaking of the great 
pyramid at Gizeh, the writer says that among the multitude of 
intentions imputed to the builders the following two appear to 
have considerable evidence in their favour, namely :—‘*(1) The 
triangular area of each of the four sloping sides equals the square 
of the vertical height. This was mentioned by Herodotus, and 
there can be no doubt it was a real relation intended by the 
builders, (2) The united length of the four sides of the square 
base bears to the vertical height the same proportion as that of 
the circumference of a circle to its radius. n other words, it 
gives the ratio which, under the symbol 2, plays such an important 
part in all the higher mathematics.” 

Now, a very simple calculation will show that if a pyramid on a 
square base complies with the first of these conditions, then the 
ratio of the perimeter of the base to the vertical height must 


be 4 / 2(\/5 -1), which is not 2, although it is very like it. 
It is, in fact, equal to 6-289208..., or 2 x 3-144604..., 
m being 3-:141592... 

Engineers are constantly being told that their present know- 
ledge of mathematics and applied mechanics is very little, if at 
all, superior to that of the pyramid builders of ancient Egypt. If 
the quotations from ‘‘ Human Origens” state the whole of the 
evidence in support of their supposed knowledge of the value of m, 
it must be apparent that this knowledge is doubtful in the 
extreme ; and if the other mathematical and mechanical prin- 
ciples with an acquaintance with which they are generally 
credited have no better support, modern engineers need not worry 
themselves very much about the claims of the /avdatur temports 
acti. O. L, McDermott. 

14, Victoria-street, S.W., April 18th. 





THE TRAINING OF ENGINEERS, 


Sir,—May I ask some of your readers if my case is unusual ‘ 
I happen tw have a special aptitude for mathematics, I have 
had a very good education, and two years in a technical 
college, where I stood high for mathematics. I have had besides 
nearly three years in the shops, and L have, after some trouble got 
a berth in a fairly big drawing-office. I am paid 30s. a week. 

Now I know all that is done in the drawing-office. There are 
seven of us, and a head draughtsman, and it is a positive fact that 
mathematical knowledge is never required from morning till night. 
New designs are got out for engines and boilers and cranes, and 
various classes of machinery, but all the calculations needed are 
easily done by the aid of common arithmetic, and any one who can 
read Molesworth seems to know all that is wanted. 

Is my position peculiar! What is the experience of others of 
your readers! In short, in how many engineering works is a 
pip: of moderately high mathematics so far ia request that 
it is paid for by even a small increase on the ordinary salary? 
What, in a word, is the recognised use of a mathematical educa- 
tion in English engineering workshops! I am sure many other of 
your readers will be glad of definite information on this point as 
well as »A JUNIOR DRAUGHTSMAN. 

April 20th, 





HIGH-SPEED CUTTING STEELS, 


Sir,—The letter in your issue of the 17th inst. has been read by 
me with much pleasure. The references it contains to Herr 
Spiller’s work are new to me, as was also that to the statement of 
Herr Fridolin Reisse. I should, however, like to point out that 
the explanation or theory I gave differs from that of Herr Spiller 
in some important particulars. As quoted in the letter referred 
to, he ascribes the increase in the cutting power of these steels to 
the absorption of free carbon and formation of the carbides of 
chromium and other metals, while the tool is at work, thisabsorption 
being due to the heating effect produced, “That this is so is 
endeavoured to be shown by the reference tu the experiments 
quoted on the two ends of a tool. The explanation given in the 
article assumes the carbide granules to exist in the tool after being 
air hardened and prior to use, and the increased cutting power to 
be due to the angle of the tool, which is in most cases increased. to 








its maximum by the action of the metal cut, wearing out a pit, the 











THE BAGDAD RAILWAY. 


S1r,—I notice in the daily papers there are a good many articles 
about the Bagdad Railway, which, you will no doubt remember, 
on March 3rd, 1893, was illustrated in your paper, including, at 
the same time, the bridging of the Bosphorus. 

Perhaps you will also remember that my scheme was produced 
in conjunction with the late Mr. Hyde Clarke. I think the honour 
of this does not belong to the Germans, who are particularly active 
at present, J. GARVIE. 

9, Victoria-street, Westminster, S.W., April 20th, 








LAUNCHES AND TRIAL TRIPS. 


OIL-CARRYING steamer; built by, Palmer Shipbuilding and 
Iron Company; to the order of, Furness, Withy and Co., 
Limited ; dimensions, 428ft , 54ft. Gin. by 32ft.; to carry, 7300 
tons cargo; engines, triple-expansiop, a mean speed of 11-524 
knots ; trial trip, April 4th. 

Nyroca, finely-modelled screw steamer; built by, Wigham 
Richardson and Co., Limited ; to the order of, Cork Steamship 
Company, Limited ; dimensions, 255ft. by 334ft.; engines, triple- 
expansion ; constructed by, builders ; launch, April 14th. 

RvuBENs, built by, Chantier Naval Anversois, Hoboken ; dimen- 
sions, 191ft. 9in., 29ft. by 16ft. 4in.; to carry, 1200 tons ; engines 
triple-expansion, 15in., 25in., 42in., by--2/in.; constructed by, 
North-Eastern Marine Engineering Company; a mean speed of 
10-3 knots was attained ; trial trip recently. 

KATHLEEN ANDERSON, steam screw trawler, built by, Hall and 
Co., Aberdeen ; to the order of, John T. Rennie, Son, and Co.; 
dimensions, 120ft., 22ft. by llft. 9in.; engines, triple-expansion, 
12hin., 2lin., 34in. by 24in.; pressure 180 lb.; trial trip, April 18th. 

AFRICA, serew steamer, built by, Earle’s Shipbuilding Company, 
Limited, Hull ; to the order of, Bennett Steam Shipping Company, 
Goole ; dimensions, 235ft., 33ft. 6in., and 14ft. 9in. deep ; to carry, 
1050 tons deadweight ; engines, triple cx d surface cond 
ing ; trial trip, April 18th. 

ILDERTON, steamer ; built by, Ropner and Son, of Stockton-on- 
Tees ; to the order of, the Newman and Dale Steamship Company, 
Limited ; to carry, a deadweight of 5200 tons; engines, triple- 
expansion, to indicate 1100 horse-power ; constructed by, ir 
and Co., Limited ; trial trip, 19th April. 

CAMILLE, steel screw steamer ; built by, Craig, Taylor-and Co., 
S‘ockton-on-Tees; to the order of, M. Leon Laru, of Caen; 
dimensions, 239ft., 32ft. 6in. by 16ft.; engines, triple-expansion, 
17in., 28}in., 46in. by 33in., pressure 180 Ib.; constructed by, 
North-Eastern Marine Engineering Company ; over a four hours’ 
course a mean speed of 10} knots was attained; trial trip, 
April 20th. 











LonpoN GEOLOGICAL Fistp C1iass.—Professor H. G. Seeley, 
F.R.S., will conduct the annual course of excursions arranged to 
illustrate the geology and higher physical geography of the basin 
of the Thames, Further information and particulars of member- 
ship may be obtained from the hon. general secretary, Mr. R. H. 
Bentley, 33, Church-crescent, Muswell-hill, N. 

Compound ITaLIaN LocoMotivEs.—The compound ten-wheeled 
six-coupled express engines of the Adriatic lines of Italy, which 
run fire-box in front, are at present proving to be among the most 
successful of four-cylinder compounds in-all Europe. They haul 
loads of 400 tons at 45 miles per hour upon roads laid with 731b. 
rails, abounding in sharp curves, and with gradients of up to 1 in 
83, and whereon the s is forbidden to exceed £0 miles per 
hour. Last week, on the return of the Historical Congress from 

Rome, the train was of 380 tons net, and the speeds on the level 
or slight inclinations varied from 50 to 56 miles per hour. Upon a 
heavier road 55 miles per hour, with 400 tons, could have been 
maintained on the level. The train, in round figures gross, was of 
500 tons. The admission to cylinders was full in starting, and 
reduced to 15 per cent. off after three or four revolutions, and 
then so maintained throughout with regulator three-eighths to half 
open. The train attained 43 miles per hour in three minutes. At 
56 miles per hour the engine rode like a Pullman car. “About 
300 miles per day are made with these machines on the Florence- 
Rome line. On the Nord engines the cut-off is generally 50 per 
cent. low pressure and 35 per cent. high pressure at speeds of 55 
to 62 miles per hour. These Italian engines have hauled trains of 
800 tons net, and are remarkable for quick starting. 


‘‘ HIGH-CAPACITY” WAGONS ON THE GREAT CENTRAL RAILWAY.— 
The Great Central Railway Company is now working its coal traffic 
with a number of “‘ high-capacity ” wagons, the chief dimensions 
—inside—of which are :—Length, 37ft. lljin. ; width, 7ft. 6fin. ; 
depth, 4ft. 2in.; and with a carrying capacity of 30 tons of coal 
within the body, the height from the rail level to the top of the 
wagon being 8ft. These wagons, which have been made by the 
Birmingham Railway Carriage and Wagon Company, are built 
with steel frames and bodies, and are provided with falling doors 
—three on each side. The underframes are of the Livesey-Gould 
type, consisting of a main trussed central girder, which carries the 
whole of the weight concentrated on the Seaton the sides of the 
vehicles being supported by means of cantilevers, the ends of 
which are turned upwards, forming the side stanchions of the 
body. The chief feature in the construction of these underframes 
is lightness combined with great strength. In addition to either 
side hand brake, these wagons are equipped with the automatic 
vacuum brake, a vacuum cylinder being provided to brake the 
wheels of each bogie. The buffers are specially constructed to 
suit these heavy vehicles. The bogies are of the diamond-frame 
type, havirg a wheel base of 5ft. 6in., and are placed apart at a 
distance of 27ft. from centre to centre, thus giving a total wheel 
base of 32ft. 6in., and a distance of 7ft. 2in. from centre of bogie 
to face of buffer. The diameter of wheels on tread is 2ft. 9in., 
and the size of the journals, which are furnished with oil axle- 
boxes, is 10in. by 5in. The Great Central Railway Company is 
also about to introduce high-capacity fish wagons for the traffic 
from Grimsby to London, &c., which will have a ing capacity 
no less than three times greater than the existing standard 
“fish ” stock, but with a tare weight not more than twice that of 
the present vehicle, 
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2 3 : : me : _ | in the above frozen meat trade on December 31st, 1902, is given in 
MARINE INSTALLATIONS FOR THE CARRIAGE | Weddel’s Review, from which it appears that there were then 147 | 
OF REFRIGERATED CARGOES.* | steamers with a total carrying capacity of 8,277,400 carcases. In 
me abies Soe s f Lloyd’s Registe | addition to these there are 10 steamers with a total capacity of'| 
FS Oe Carey Sa ee | 852,000 carcases, either building or being fitted for the trade. | 
THE carriage and importation of refrigerated cargoes is a trade of | Some of these vessels are fitted to take as many as 130,000 carcases | 
the greatest interest to the British public, and has developed | of mutton in a voyage. : It is generally considered that the out- | 
phenomenally during the last twenty years. Statistics, compiled | look for the trade is favourable for a continued gradual increase. 
and published by Messrs. Weddel and Co., in their ‘‘ Review of | To ensure these valuable cargoes turning out well, it is necessary | 
the Frozen Meat Trade,” shows the yearly importations of frozen | not only that the refrigerating machinery employed should be 




































































BRINE GRID 


| must be forced, as the heavy air has to be com 


=—=—=—:!_ 
cargo chambers close up under the beam knees, and the 
ment is such that théey are used alternately asa deliver 
return. They are arranged to fold up out of the way weds nd as 
cargo is being carried. They are of about: 2ft: by oe eel 
section, this space being sufficient to ‘carry the air, and ae 
allow of the passage of an attendant to regulate a number : == 
slides which determine the circulation of -the air amo oan 
cargo. The air leaves the snow box at about 80 deg, Fah the 
this temperature it is considerably denser than at ons at 
temperatures. : inary 
One cubic foot of air at 32 deg. Fah., weighs 
+ 20 deg. Fah., 
— 80 deg. Fah., 


That is, air at — 80 deg. Fah., as it enters the flow trunk, ig 
’ 


arrange. 


| 481 sis 
| 381> 1-26 times as heavy as at + 20 deg. Fah., which is about the 
| temperature at which it returns to the machine, 


This shows that, especially when the sheer of the vessel js tak 
into consideration an tym wryg of the refrigerating machinery 
which is in most cases abaft the cargo chambers, the circulation 
lled to flow uphill, 


| This necessitates the air trunks being practically air tight, as they 


| must be kept full of cold air to ensure its reaching the 













































































‘_ “Tae Excuer™ | 


Figs. 1 and 2 


mutton and lamb into the United Kingdom from Australia, New | efficient, but also that the construction of the vessels should be | 

Zealand, and the River Plate since the commencement of the trade | specially adapted for the purpose. It is thought that this latter 

in 1880 up to December 31st, 1902. | part of the subject is one peculiarly suitable for discussion at this 
The following extract from these statistics will give some idea of | Institution. 

the enormous growth of the business :— cline The — ary ee of ee aman corn rk. =n of og 
- trali = otal No. | cargo holds must depend upon the system of refrigeration ado le 
~— ne ee uunpia of carcases. | There are three po “senate peed in general use on board oo 
= Pe 77 | | known as the air, ammonia,. and carbonic anhydride compression 
1890 , 2.937908 | processes, and each method requires a different plant for distribut- 
1895 033, In the air-compression system the air is | 
1902 


River Plate 


190,571 
1,196,531 
1,615,795 
2,827,496 


492,269 
393 


1, 
2,412,331 
3 668,061 


5,033,629 | ing the cold produced. 
7,219,854 drawn from the cargo chambers and compressed. This increases 
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1 J its temperature. It is then passed through coolers where its 
Australia fell considerably. This was partly due to the bad effects | temperature is reduced to within a few degrees of that of the 
of the drought ; but partly, also, to the demand for South Africa, | circulating (sea) water. The cooled compressed air is thet allowed 
which must also have had some effect in reducing the imports from | to expand behind-a piston, doing mechanical work by assisting to 
both New Zealand and the River Plate. In addition to the quantity of | drive the machine. The expanding aif gives up heat in the form 
meat carried, as shown by the above return, an enormous and | of work, and its temperature is thereby reduced to about 80 deg. 
increasing trade is also done in the carriage of frozen and chilled | Fah. It is then delivered through wooden trunks into the various 
beef, rabbits, dairy produce, fruit, &c. | cargo chambers and circulates amongst the cargo, through the 
A list of vessels fitted with refrigerating machinery and engaged | chambers, to the return trunks,, from which it is drawn again to 
— —_—__-— the compressor, where it again goes through the same cycle of 
operations. The air trunks are usually fitted on each side of the 


It will be observed that during last year the imports from 
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| vertical wooden trunks to the main 


highest 


drawn as 


level, which is at the most distant parts of the chambers, 
In the ammonia compression system, the ammonia is 
gas from the evaporator coils, compressed and delivered into th 
condenser coils at a pee sufficient to cause its liquefaction 
a temperature a little above that of the circulating (sea) wae 
It then as a liquid to the expansion or regulating valve 
which allows it to flow slowly into the evaporator coils, where ie 
pressure being reduced, it again becomes a gas, its temperature 
during the change of state from liquid to ges falling to about 
10 deg. Fah. The heat necessary to effect this change is taken 
from the air surrounding the coils. These evaporator coils have a 
collective length of several miles, and are stacked in insulated 
chambers situated in the ‘tween decks above the chamber to be 
cooled. This is known as the direct expansion system, The 
having done its cooling work is returned to the compressor to go 
through the same cycle of operations. 
For transmitting the cold produced in the evaporator coils the 
air is circulated by means of large fans through the chambor in 
which tho coils are situated, pos over the miles of piping, 
thence through the cargo chambers and back again to the evapo. 
rator chambers, the same air being continually circulated through 
the installation. As the air is not cooled much below 0 deg, Fah, 
a greater ‘volume must be circulated than with the cold air 
machine, in which a much greater range of a sg om is attained, 
In this system, therefore, the air trunks must be larger than those 
employed for the same purpose where the dry air system is 
adopted. The trunks for the ’tween decks are not made collapeible 
The air delivery trunks to the lower holds are led down one of the 
bulkheads and along tke centre of each hold. These are made 
portable. The returnair trunks in 
the lower hold form part of the 
overheading installation, and they 
are connected by a number of 





return trunk on one side of the 
‘tween decks. In all cases of air 
circulation, where contiguous cargo 
chambers have to be cooled, it is 
almost essent‘al to have’ direct 
openings through the bulkheads 
for the air, as it is difficult to 
make heavy .cold air go over 
the top of a_bulkhe thus, 
the heavy air behaving like a 
fluid. 

In the carbonic anhydride com- 
pression system the cycle of opera- 
tions is practically the same as in 
the ammonia process, namely, compression of gas, condensation to a 
liquid, and re-evaporation toagas, with the exception that brine is 
chiefly employed, instead of air, for conveying the cold to the various 
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cargo chambers. The brine consiats of a solution of chloride of 
calcium, which is generally kept at a density of about 13 1b. = 
gallon. The brine returning from the hold iseooled by apr 
with the evaporator coils, which are immersed fm the brine tank. 
The cooled brine is circulated by special pumps through 4 “ 
of wrought iron pipes jointed together by electric welding wre e 
form of “grids,” each of which consists of about 200ft. run of os 
pipe without a mechanical joint—Fig. 1. These are permanent'y 


| fixed to the under sides of the decks and partially down the sides 


and bulkheads of the cargo chambers. Special portable grids are 
also fitted under the hatches. 
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: grids are coupled up into several sections, each section 
The apkare flow aaa oharh from the machine-room, where 
having a placed for regulating the circulation of the cold brine in 
valves ie as may be required by the temperatures in the holds. 
90 canal of the cold brine grids at the top of each chamber 
ae ‘a constant circulation of air amongst the cargo in the 
oats bor itself by convection currents. As the air in contact with 
oo becomes colder, and consequently heavier, it descends, 


ipes : rt : 
| BP eplaced by less cold air, which is cooled in turn. : 
~ addition to these methods, however, in some vessels carrying 


‘ dairy produce special appliances are fitted for dealing 
ony = S eduiriag only moderate temperatures, These con- 
en of a number of coils of iron pipes stacked in an insulated 
pamber. similar to that in the direct expansion system, but the 
sarrounding air, which is circulated by a fan, is cooled by brine 
circulated through the coils, instead of by the evaporation of the 


oe Whichever system of refrigeration is adopted, the actual cooling 
of individual details of cargo must be carried out by local convec- 
tion currents of air, 1 
arrangements for producing cold, but also on those adopted for 
carrying it through the vessel and amongst the cargo itself. The 
arrangements must, therefore, be such as not to allow of short- 
circuiting of the air currents or brine circuits, nor should there be 
any closed pockets such as under-stringers and brackets without 
definite circulation in them being arranged for. : ; 

Each of the three systems of refrigeration described has its 
advantages and disadvantages. In the cold air system the process 
js simple, harmless, and rapidly produces low temperatures, and 
air is always obtainable ; but owing to its bulkiness | and low 
specific heat an enormous quantity has to be dealt with in a given 
time, thus necessitating cumbersome machinery, great steam 

wer, and consequently heavy consumption of coal, There is 
also with it much difficulty in dealing with cargoes requiring 
different temperatures simultaneously during a voyage. For 
instance, frozen meat requires to be kept at from 12 deg. to 
18 deg. Fah. ; chilled meat at 29 deg. to 31 deg. Fah. ; cheese and 
fruit at 45 deg. to 50 deg. Fah. 

In the ammonia compression system the gas is a powerful 
refrigerant, and is easily iquefied. It can be used for distributing 
cold, either by the direct expansion process with air circulation or 
by the brine cooling process. No snow accumulates in the air 
trunkways or cargo chambers, as is the case where cold air 
machines are used, and the chambers are therefore ready for 


woers 





eer 
WER HOLD OVERBEADING 


Pm ae 





MSULATION UNDER OECK 


‘Tae Exouuer” 


examination and reception of eneral cargo immediately after the 
refrigerated produce is discharged. The main disadvantages may 
be stated to be as follows :—Ammonia is an exceedingly pungent 
gas, a very slight leakage being sufficient to prevent anyone 
remaining in its vicinity. It has a great affinity for copper, and 
no such material nor any of its alloys can be employed in the con- 
struction of parts of these machines acted upon by the gas. A 
stock of the gas, equal to a full charge at least, must be carried as 
spare, 

With the carbonic anhydride compression system the brine 
cooling process is almost always employed. ‘The evaporators, 
brine deliveries, returns, &c., can be fitted near to the machines, 
so that the various temperatures may be regulated to a nicety by 
the engineer in charge. These machines can be placed in the main 
engine-room, or, in twin-screw vessels, at the forward end of the 
tunnel between the shafts, thus avoiding the occupation of useful 
space in any other part of the vessel. It is preferred, however, by 
some to have them fitted close to and above the refrigerated holds. 
In the brine pipe system any damage sustained to cargo in one 
chamber does not affect that in the others. The brine in the pipe 
acts as a storage of cold, and can be circulated while the compress- 
ing machine is stopped. Carbonic acid does not affect ordinary 
metals, and copper or any of its alloys can be used for any parts of 
the machinery acted upon by the gas. 

Some of the main disadvantages are as follows :—Owing to 
there being several miles of brine piping in the cargo chambers, a 
considerable amount of snow is deposited upon them, and this, | 
when being thawed off, after discharging cargo, is apt, in careless 
hands, to damage the insulation, and some delay may be caused. 
With this, as well as with the ammonia compression system, a 
stock of the gas equal to a full charge at least must be carried as 
spare, This is supplied in strong steel bottles under high pressure, 
necessitating very careful handling and stowage, but it cannot be | 
obtained at all ports, | 

/n vessels with large installations of refrigerating machinery, 
with carrying capacities varying from 100,000 to 130,000 carcases, 
it may be mentioned as a point of interest that the machinery, 
Which is necessarily of a bulky nature in any one of the three 
systems, is generally fitted-in the upper ’tween decks, It will be 
Teadily appreciated that where such machinery is so fitted the 
Weight thus introduced locally demands that attention should be | 
oven to the structural arrangements of the vessel, as the decks at | 
this part are not adapted for supporting so great a weight. The 
Weight of the machinery varies from, say, 120 to 160 tons, so that 


it is & matter which deserves consideration ; but it is to be feared 


at it is a poi i i i i 
dea wh point which has often escaped attention, especially in 


decided 


ere the fitting of a refrigerating plant may not have been | 
upon when the vessels were designed. The sketches— | 


so that success depends not only on the | 






| carried right out to the shell plating. 
| vessel is fully loaded that any such discovery will be made, and 


| strong as on the tank tops, 


| 
Figs. 1 and 2—will give a general idea of the usual arrangement of 
insulated cargo chambers, and the approximate positions of 
refrigerating machinery. 

Having broadly dealt with and described the various systems of 
refrigeration which are in use on vessels engaged in the frozen 
meat trade, we have now to consider the question of the design 
and arrangements of the chambers or holds in which the frozen 
cargo is carried, 

It may be stated that the idea] chamber for the reception of 
frozen produce is one which presents a perfectly straight wall 
surface, for it is obvious that any obstruction in the way of projec- 
tions from the sides will not only tend to a defective circulation, 
but afford additional surface for the transmission of heat from 
outside into the interior of the cargo space. Such ideal conditions, 
of course, are easily attainable in cold storage on land, but when 
we have a ship’s hold to deal with we are confronted with details 
of construction, such as bilge and side stringers, stringer brackets 
and horizontal stiffeners on bulkheads, which in the past have been 
a source of difficulty in this respect. Recently, however, improve- 
ments in the design of vessels specially built for this trade have 
rendered it possible for the ideal conditions in this particular to be 
more nearly approached. That such is the case may be gathered 
from the fact that the most modern vessels engaged in this trade 
have been the most successful in turning out their cargoes in good 
condition. At the same time there is still room for improvement 
of design. 

In addition to the question of the sides of insulated chambers 
presenting an unbroken surface, there is also the depth of the 
chamber to be taken into account when considering the points 
which tend to the realisation of the ‘‘ideal,” to ensure cargoes 
arriving in first-class condition. It will readily be appreciated 
that in an insulated hold of abnormal depth, if from any cause the 
carcases at the bottom have a tendency to softness, the great 
weight above will crush them between the cargo battens. Asa 
consequence the cold air will be prevented from circulating where 
the crushed carcases are, and the sound carcases which will thus 
be brought into immediate contact with them will, as a result, also 
soften, and so the trouble will spread. This, of course, means 
great loss to those concerned, and in such a contingency the 
greater the depth of hold the worse the crushing becomes and the 
greater the loss will be. It is, therefore, well to bear in mind that 
a great depth of chamber is not desirable for ideal conditions. 

Before dealing with the actual construction and fitting of the 
insulation, a point which should be very carefully borne in mind is 
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the fact that the fitting of the insulation is generally well advanced 
before the vessel is launched, and as the insulation once fitted 
prevents work on or examination of the structure behind it, it is 
most important that the riveting of the shell plating should be 
most carefully executed to ensure efficient water-tight work, and 


| the painting of the whole thoroughly attended to before any 


insulation is fitted. Even after launching, when work in connec- 
tion with insulation is being finished, the vessel will only be in 
very light trim, and should the riveting of the shell plating not be 
perfectly tight, the defect is not likely to be discovered at this 
period, particularly in vessels where the insulating material is 
It will only be when the 


then the consequences may be very serious, for not only will the 
insulation suffer, but, should the vessel at the time be carrying 
frozen meat, a most valuable cargo may be rendered unmarketable. 

Whichever system of refrigeration is adopted, much of the 
success depends upon the insulation. A deficiency of insulation 
must always mean a greater demand on the power of the refriger- 
ating machinery to keep the chambers sufficiently cold. A heavy 


| insulation takes longer to cool down than an inefficient one, 


because all the heat bas to be extracted from the insulation itself 
as well as from the air in the chambers. On the other hand, when 
once cooled down, it holds the cold better. It must be remembered 
that cold is really produced by the abstraction of heat. The 
function of the insulation is to keep heat from flowing into the 
chambers. The requirements which it has to fulfi] are :—(1) It 
must prevent the ingress of heat ; (2) it must be sufficiently strong 
to carry general as well as frozen cargoes; (3) it must be reason- 
ably permanent ; (4) it must be so constructed as to afford access 
to limbers, tank manholes, &c. 

Each part of the insulation must be made to suit its position. 
For instance, under the decks the insulation is not liable to damage 


| by cargo, and at this part it is not necessary that it should be of 


exactly the same construction as at the sides and bottom. Again, 
on the sides of the vessel -— on the bulkheads it need not be so 
Cc. 

In addition to the insulation of the vessel’s hull, it is also 
necessary to deal with the air and sounding pipes and bilge suction 
pipes, as, unless the precaution is taken to protect the pipes, the 
moisture in them will freeze, and they will gradually become 
choked. Further, it is also important that the testing by water of 
the decks in way of the holds to be insulated, and all air and sound- 
ing pipes, suction, scupper, and soil-pipes, &c., should be under- 
taken before the fitting of the insulation is commenced. 

In designing insulation, it is to be remembered that iron 
conducts heat, and, therefore, the insulation of the nearest part of 


non-conducting material between the cargo and more distant 
part of the hull. There should always be a space for non-con- 
ducting material between the iron and the inside lining, and not 
a thickness of wood only. 

Figs. 3 and 4 show the most general method adopted in insulat- 
ing ships’ holds, from which it will be seen that the space between 
the inner wood lining and the vessel’s side is filled with non-con- 
ducting material. Solid wood chocks are fitted between the 
frames in line with the ordinary ceiling at the bottom of the side 
insulation and upper turn of bilge, and made perfectly tight with 
cement so as to prevent the non-conducting material passing into 
the bilges. The great objection to this plan is that in the event of 
any damage being sustained, by collision or otherwise, to the ship’s 
side in way of the insulation, water is prevented from reaching the 
bilges, and rapidly permeates and damages the insulation. 
Besides it is not easy to locate any leakage without having to 
remove a considerable portion of the insulation, thus entailing 
additional expense. 

Fig. 4 shows another method adopted in some vessels, from 
which it will be seen that, instead of carrying the non-conducting 
material to the ship’s side, an air space is left, varying according 
to the depth of frame. The main advantages gained by this 
means are that any leakages are easily located, and the risk of 
damage to insulation minimised. 

In either design it may be said that there is practically a vessel 
with two hulls, one within the other. This is an important fact, 
especially when it is borne in mind that in very large installations 
the quantity of timber and non-conducting material employed in 
the construction of what may be termed the “inner hull,” 
amounts to the enormous total of between 500 and 550 tons. 
This point, which is almost entirely lost sight of, presents a 
problem which one ventures to think should receive careful con- 
sideration, especially in connection with the modern refrigerating 
machine of powerful capacity. 

With powerful machinery it is not going t-o far to say that it 
ought to be possible to devise means of insulating a vessel’s holds 
in such a manner as to render unnecessary the use of such Jarge 
quantities of timber, &c. If this could be done, and one can see 
no reason why it should not be possible, much weight and space 
could be saved, and, in addition, the risk of damage by leakage 
and fire would be considerably reduced. 

The following is a description of the methods adopted in insulat- 
ing the various parts of a vessel’s hold :— 

The bottom—Fig. 6—is insulated on the ordinary hold ceiling, 
which is usually covered with thin match-boarding, or a layer of 
sheet zinc. Grounds are laid athwartship and fastened to the 
ceiling in a line with the floors, anda double lining of strong 
tongued and grooved boards is nailed to the grounds, the interven- 
ing space, which is generally about 5in. deep, being filled with non- 
conducting material. In some vessels recently the ordinary ceiling 
has been dispensed with, and the non-conducting material placed 
in contact with the tank top. In addition to more space being 
gained by this means, it has been found that when charcoal is in 
contact with iron or steel, it acts asa preservative from oxidation. 

Over the limbers, and along each side of the double bottom, the 
insulation is arranged in hatches constructed with pitch pine 
framing of suitable taper, and closely fitted to the marginal fram- 
ing. The hatches are lined top and bottom with double match- 
boarding. and finished off flush with the bottom ‘insulation. 
Insulated hatches of similar construction are fitted over the ballast 
tank manhole doors. Under the cargo hatchways the bottom 
insulation is protected by a doubling of elm or pitch pine, about 
2in. thick. 

The sides—Fig. 7.—In vessels insulated to the shell plating, 
grounds of about 2in. thick are bolted to the face of the reverse 
frames, to which are nailed two thicknesses of match-boarding, the 
space between the lining and shell being filled with non-conducting 
material. In vessels with an air space the grounds are bolted to 
each side of the frames projecting about 2in. beyond the face of 
the reverse frame. The back lining is formed by one thickness of 
match-boarding with a layer of sheet zinc, and the inner lining 
consists of two thicknesses of match-boarding, the space between 
the linings, which is generally about 7in., being filled with non- 
conducting material. 

Side stringers—Fig. 7.—Grounds are bolted to the face, top, and 
bottom of the stringer, and encased with a double lining of 
strong match-boarding, the underside being sloped so as to prevent 
pocketing of air, and the intervening spaces around the stringer 
are filled with non-conducting material. 

The underside of decks—Figs. 8 and 9.—Grounds are bolted to 
the beams, and project a little below the bulb. A double lining 
of match-boarding is nailed to the grounds, and the space between 
the deck and linings filled with non-conducting materia]. In some 
vessels, however, an air space is left under the deck similar to 
that at the ship’s side, A line of special portable boxes is usually 
provided at the sides to enable the non-conducting material -to be 
examined and replenished if necessary. 

Upper side of deck.—A marginal ribband about 5ft. broad is 
fitted along each side and across the bulkheads, consisting of 
about 4in. of non-conducting material and a lining of match- 
boarding. 

Bulkheads—Fig. 10.—Terminal bulkheads are insulated on the 
inside only with about 10in. of non-conducting material and a lining 
of double match-boarding. In somecasesan air space is left next the 
bulkhead. Divisional bulkheads are insulated on both sides 
according to the depth of the stiffeners. Where brackets protrude 
beyond the lining into the hold, they are cased in with non- 
conducting material and double match-boarding. 

Tunnel.—In vessels which are insulated in the after holds, 
grounds are boited to the stiffening angles of the tunnel, to which 
are nailed two layers of strong match-boarding, the intervening 
space, which is about Qin., being filled with non-conducting 
material. The top is made portable for replenishing when 
necessary. In way of the hatches extra strong doubling of pitch 
pine or American elm is fitted to protect the insulation on the 
tunnel top. 

Hatchways—Fig. 9.—The coamings and hatch beams are lined 
with strong bevelled pitch pine pieces securely bolted to the steel 
coamings and faced with galvanised sheet iron. The hatches are 
made of suitable size and constructed of 2in. pitch pine framing 
with double linings top and bottom, the intervening space being 
usually filled with cowhair. 

Masts and ventilators are insulated with about Gin. 
conducting material covered with double match-boarding. 
Stanchions and hold ladders are usually covered with a layer of 
hair felt, and tightly served with rope their whole length. 

In most cases the double matchboard linings have a layer of 
waterproof paper laid between them. 

The bottoms of all insulated holds are fitted with portable 
dunnage battens about 24in. by 24in. placed about 12in. apart. 
The sides are similarly fitted with fixed battens, usually about 2in. 
by 2in. These are required to enable a circulation of air to be 
maintained between the carcases and the sides and bottom of the 
hold. On the bulkheads no battens are fitted, sufficient circula- 
tion being provided for by the spaces between the legs of the 
careases, which are stowed in a fore and aft direction. 
Thermometer tubes are fitted at suitable places in each hold. 
These require to be specially designed and fitted to the upper 
deck, so as to prevent any leakage into the tubes. The tubes are 
usually of strong galvanised iron, and about 2sin. in diameter, 
fitted to the upper deck with brass sockets and caps, Those lead- 
ing to the lower hold are insulated in the ’tween decks, and extend 
a little below the lower hold overheading, from which strong 
wooden continuation trunks of square section are fitted, and 
extend to the bottom of the hold. These trunks are made in 
halves, with distance pieces to form openings, so as to enable the 
temperature to be taken from any depth of hold. 

In holds of ordinary size there should be at least six thermometer 
tubes, two on each side and two in the centre line, forward 
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or opposite openings in cold air trunks, as the thermometers will 
be exposed to a cold blast of air, and consequently a false reading 
of the actua] temperature of the hold would be registered. 

Of the non-conducting materials employed as insulators, tlake 
and twig charcoal and silicate cotton are most widely used in 
large installations. In small installations other substances, such 
as felt, cowhair, granulated cork, pumice, Xc., have been utilised. 
It is not, however, within the scope of this paper to institute a 
comparison between the various non-conducting materials in the 
market. Suffice it to say that to obtain the most satisfactory 
results a material should be chosen as an insulator which possesses 
the least tendency of attracting and absorbing moisture, and it 
should also be one which will resist permeation of moisture by 
capillary attraction. Further, it should not be liable to the 
growth of mildew or other microscopic germs. A fact which must 
be borne in mind with regard to insulation generally is this, that 
when a given space is filled with a non-conducting material it must 
be capable, as faras possible, of preventing heat passing from the 
outside atmosphere into the cold chamber, and thus the more 
efficient the non-conductor the less the heat which will pass 
through, and consequently the smaller will be the demand upon 
the refrigerating machinery to keep the chamber cool. Charcoal 
and silicate cotton possess such qualities, and satisfactory 
experience with their use on board ship may be said to have 
established them as standard insulators. 

There is a great diversity of opinion regarding the packing of 
non-conducting materials. For example, with silicate cotton 
some prefer 12 lb, and others demand 18 Ib. per cubic fcot. 
Charcoal is generally packed to about 14 lb. per cubic foot. 
Loosely packed insulating material, especially on shipboard, is 
objectionable. Owing to the great vibration it settles down and 
leaves empty spaces at the top through which heat will pass, The 
point is to pack the material sufficiently tight, without disin- 
tegrating it, to avoid settling. In case of settling, provision is 
made round the upper walls of the cold chambers to admit of the 
spaces left vacant being filled with insulating material. 

In passing, it may be mentioned that questions have arisen on 
several occasions as to the liability of charcoal to spontaneous 
combustion. In this connection it may not be out of place to 
record that my own experience and observation lead me to the 
conclusion that there is no reason for supposing that danger 
from this cause is to be apprehended. Where fires have occurred 
they have been found to have been due to extraneous circum- 
stances, such as short-circuiting of electric cables or naked lights 
having been left in too close proximity to the matchboard 
linings, and for other reasons which have been brought to light by 
investigation. 

One other very important point which must be mentioned in 
connection with insulated holds is the matter of their ventila- 
tion. The desirability of affording means of thoroughly ventilat- 
ing all chambers before they are cooled down, and after the frozen 
cargo is discharged, is beyond question, for not only will the air 
be thereby freshened for the reception of the cargo, but a means 
is provided for drying the linings of the insulation when the 
holds are empty. In all cases ventilators should be fitted to 
serve the desired purpose. Insulated plugs should be fitted to 
the ventilating trunks in the overheadings and made easily 
removable. 

It is also of equal importance to have means provided for the 

ventilation of the bilges, This is a matter which has not, till 
recently, received the attention it deserves, and to the want of 
such provision being made may be traced the cause, in many 
instances, of the insulation becoming damaged. It will be 
evident, particularly in installations where no air space is pro- 
vided at the ship’s sides, that the limbers are practically a 
sealed enclosure, and, although extreme care may be taken to 
exclude bilge water, the presence of a certain amount, in greater 
or lesser quantities, must always be counted upon. With such 
conditions prevailing, foul gases will inevitably be generated, 
and, unless some means are provided for getting rid of these 
gases, they are apt to penetrate into the cargo chamber, and, 
in addition, moisture will be deposited on the under side of the 
limber hatches and insulation, and the rapid decay of the linings 
will follow. It must, therefore, be admitted that ventilation of 
this part is of the utmost importance. Some attempt has been 
made to overcome this difficulty, but, as it has only been recently 
introduced, it has yet to prove its efficacy. 
_ A few other points which require attention in order to keep the 
insulation in good condition may be mentioned in conclusion :— 
As it is necessary to have portable portions of insulation in the 
cargo chambers, such as main and limber hatches, tank manhole 
door plugs and ventilator plugs, &c., which have to be frequently 
removed and replaced, special attention is needed to ensure an air- 
tight fit before loading a refrigerated cargo. 

Parts most likely to be affected by dampness are the bottom 
under the hatchways and at the turn of bilge ; under the evapo- 
rator rooms, machine-room, air driers, snow-boxes, meat ports, and 
provision chambers ; in the ribbands along the sides of the ’tween 
decks ; in way of water-tight door and of the brine pipes where 
they pass through bulkheads, 

Slackness of non-conducting material is likely to be found at 
the top of the sides of the chambers; bulkheads and pump 
casings; under stringers, brackets, and bulkhead horizontal 
stiffeners. Portable plugs or linings should always be fitted for 
replenishing these parts. 

Special attention requires to be paid to the insulation and casing 
over the ammonia or brine pipes, and at the place where they pass 
through the bunker spaces the casing should be constructed of 
strong wood, and sheathed with iron. 

It is hoped that the matter contained in this short paper will 
prove of sufficient interest to naval architects within whose scope 
it falls to devise and design such structural arrangements for 
vessels engaged in the frozen meat trade, which has such vast 
interests at stake, as will tend towards the construction of ideal 
cargo chambers. This will, without doubt, be another step in the 
direction of ensuring the eargo being turaed out in sound con- 
dition. A great advance towards this end would be made if it 
were possible to arrange the design of the holds of vessels intended 
for refrigerated cargoes so that a plain wall surface would be 
rendered possible of attainment without sacrificing too much 
general cargo space, 








THE FUTURE OF THE FOUNDRY INDUSTRY IN 
THE UNITED STATES.* 

THE eight-hour day has long been demanded, and I predict that 
it willcome. Whether it will bring disaster to our industry, or 
will find us prepared to balance matters by suitable changes in 
our running methods, may well be worth our careful attention. 
Personally, as a trained mining engineer, I favour the eight-hour 
day, but we must have three of these short days in every twenty- 
four hours. The wise king who held that eight hours were for 
work, eight for sleep, and eight for recreation, was perfectly right. 
It took many centuries to come near his ideal, but it will not be 
many more years before this is attaiped. However, if labour is 
to receive high returns for short hours, capital is no less entitled 
to take as heavy an income as these highly paid short hours can 
be made to yield. WhenIsay that capital invested in the foundry 
should yield interest for twenty-two and a-half hours out of the 
twenty-four nearly every foundryman will throw up his hands and 
say ‘‘ Impossible!” And yet this is exactly what many of them 
will have to arrange for or go out of business. 

Do you note the general inquiry with reference to running the 
cupola continuously? You may not be aware that many foundries 
are already running two shifts, and could easily arrange for three 





* From a paper by Mr, Moldenke, Secretary of the American Foundry 
Managers’ Association, 





if there were moulders enough available. The arbitrary arrange- 
ment of the apprentice question is bound to take a fall in the near 
future, and moulders, good ones and plenty, will take work where 
it is offered. The sclution of the whole future of the foundry 
lies in the moulding machine and men with better all-round 
foundry education, 

Probably nine founders out of ten will tell you that night work 
is no good. I have never found this to be the case, but always 
enjoyed the sight of floor upon floor of moulds ready to pour the 
first thing in the morning. With plants as light at night as in the 
day time, with proper organisation, and short hours instead of the 
usual eleven-hour night shifts, wonders of work can be accomplished. 
That this is not theoretical may be seen from the actual fact that 
in the timber industry the night gang is always able to turn out 
more material than the day men, hour for hour. There is not the 
necessity to take in dog fights, gossiping, and the like, which is 
very detrimental to a continuous and strenuous output. 

In the mines, where it is night all the time, no difference in the 
rate of production is noticed, and here we find a little point which 
is of value to the foundry. One of the chief interferences with 
effective night work is the objection that moulders on four or five 
day moulding jobs have to letting others continue their operations. 
Suppose, now, that the half dozen men who would be involved 
were given a contract to turn out the job properly, this difficulty 
would fall away at once, for no one has yet seen competent 
and friendly moulders refuse to pound the sand together on 
the same mould. This is what we find in the mines. The 
particular stope may have two or three parties of men at work at 
the same time alternately. At a stated period their stope is 
measured up by the captain or engineer, and a lump sum, as per 
contract, is handed out. Why can this not be arranged for in the 
foundry? Does it come under the ban of piecework’ If so, the 
sooner it is straightened out the better, and many a foundry can 
turn out 50 per cent. more work for the same floor space, 

The only other objection of account we meet—that moulders 
want t> pour their own moulds~— is cared for by continuous pouring. 
Now, I predict that something along these lines will come sooner or 
later, and if the foundry industry, which is looking very closely 
into the recentexperiments with double turns, is sufficiently alert, 
the coming eight-hour day need not be feared very much. 

We not only build immense plants. We are enlarging the old 
ones to an extent which really means further immense plants. We 
have them full to-day, and nearly deserted to-morrow. This is 
not political economy, and means that when the hard times do hit 
us we will take work at less than cost, to keep our organisations. 
Many a nice fat surplus is wiped out in the hard times. This is 
not right, and perhaps the three eight-hour shifts mentioned 
above may help to solve the difficulty in a measure ; for a smaller 
plant will do for the normal output, a tightening-up of conditions 
is met with by cutting out one shift, and hard times with one turn, 
or even less, at work, where otherwise a vast establishment will 
run short-handed three days a week. 

Already we have some nine and a-half hours only of the twenty- 
four put in at actual production, the balance of the day sees the 
machinery idle, while the company’s notes are piling up interest. 
With the eight-hour day things will be worse unless steps such as 
I have indicated are resorted to. We would, therefore, see a 
plant necessarily three times as great in the lay-out as need be, 
and practically three times the capital tied up in it, two-thirds of 
which is doing nothing—in fact, costing interest. What could not 
be done with this vast amount to enrich our great nation still 
further ! 








AUSTRALIAN NOTES. 
(From our own Correspondent.) 


A roLicy has at last been arrived at by the Victorian Govern- 
ment with regard to the management of the railways in that 
State. Mr. T. Tait, manager of transportation on the Canadian 
Pacific Railways, has been appointed Chief Commissioner at a salary 
of £3500 per annum. The other two Commissioners are Mr. W. 
Fitzpatrick, the present acting Commissioner, and Mr. Chas. 
Hudson, at present general manager for the Tasmanian railways. 
The salaries for these pcsitions are £1500 per annum. 

In the Bill empowering the Government to appoint the Railway 
Commissioners an important clause is given differentiating the 
powers conferred on the chairman from those of the other two 
Commissioners. It is provided that if the chairman differs from the 
other two Commissioners, the matter in dispute shall be deferred 
not less than twenty-four hours, when it shall be again brought 
forward. In the event of the chairman again differing from his 
colleagues, the matter of difference ‘‘ shall be determined accord- 
ing to the deliberate judgment of the chairman, irrespective of 
the decision of the other two Commissioners,” 

Some time ago a commission was appointed by the Federal 
Government, consisting of the railway engineers of the various 
States, on the prudence of building a railway from Kalgoorlie, 
West Australia, to connect with the South Australian railway at 
Port Augusta. Summarising their report, it is categorically 
answered as follows:—The authority undertaking the proposed 
construction should be prepared, on present information, to expend 
£5,090,C00. 

The probable revenue, after construction of the trans-continental 
railway described in the report, would, in view of the information 
submitted, be £205,860 per annum. If past progress in West 
Australia is maintained this revenue would probably increase to 
£411,720 per annum in ten years. The probable expenditure in 
working the line would be £114,400 perannum. In ten years under 
the conditions stated this cost of working would probably increase 
to £210,000 per annum. The route tentatively recommended and 
that upon which the estimates are based is from Port Augusta vid 
Tarcoola, in South Australia, passing, say, 50 miles north of Eucla, 
and thence as direct as possible to Kalgoorlie in West Australia. 
It is proposed to adopt the 4ft. 84in. gauge. The time which 
should be allowed for the completion of the line is four years. 

The census returns of New Zealand, 1901, has been completed 
by the Registrar-General, Mr. E. J. von Dadelszen, and supplies 
every possible information on the subject. With regard to the 
principal mining industries the following table is instructive :— 


Approximate 
value of 
machinery 
and plant. 
1900, 1900. 
£ £ 


Approximate 
value of 
output, 


Gold quartz mining and crushing 
works .. «- 796,871 
135,944 
287,061 
540,778 
11,164 
1,771,818 
* On capital invested. 


735,927 
7,750 

528,600" 

372,093 
4,660 


Hydraulic gold mining .. 
Gold dredging .. .. .. 
Collieries oe 
Stone quarries .. 


1,849,080 








NOTES FROM JAPAN. 


(From our own Correspondent.) 
Tokyo, March 19th. 
THE question of the introduction of foreign capital has advanced 
a stage since the despatch of my last notes. The city of Tokyo 
covers a vast area in comparison to its population, as the majority 
of houses are single storied, many with gardens, whilst there are 
numerous large open spaces such as parks, parade grounds, and 
others belonging to already wealthy families waiting for a rise in 
value, he chief drawback to life in this city is the want of easy 





means of locomotion ; there are no cabs, and only one li 

way connecting the Southern and Northern zilwey ee é 
that unless the average citizen’s business lays along this seine 
has either to walk or make use of the jinrikisha, the fares for 
which are prohibitive; they are double what they were pod 
years back. This tramway company runs its cars at intervals 
of a minute or less; they are always crowded, incredibly 
dirty both inside and out, and the horses—well, they belo y 
to that species. It is no wonder that the company hesitat 
to change the existing order of things, so profitable as to . 
dividend of not less than 30 per cent., and often more ; henna 
some eighteen months since it obtained a charter to convert the 
existing line from horse-power to electricity, and it is now acu 
as the Tokyo Electric Railway Company, though as yet there : 
no signs of electricity. The Chugae Shogyo, a Tokyo hewspay — 
has the following :—‘‘A question which has long occupied the 
attention of the chief officials of the Tokyo Electric Railway Com. 
pany—we mean the introduction of foreign capital—is about to be 
settled. Sir Malcolm MacEachern, the representative of some 
British capitalists, having conceded many points in favour of the 
company, a provisional contract will be concluded between the 
parties concerned in a few days.” It will be interesting to learn 
the terms of these many conceded points, and how fer they affect 
the control of the foreign capital invested. Sir Malcolm has lately 
left the country after a stuy of about two months in negotiation 
A great deal bas been written lately on this subject in tho 
vernacular Press, and there is no doubt that the Japanese aro 
extremely timid with regard to foreigners and their money ; g fey 
of the leading journals, however, combat these views and strongly 
insist on the necessity of co-operation in order to dey elop com. 
mercial enterprises, 

There is a general white - washing business at present; oyor 
100 arrests of various Government officials, principally school 
inspectors and masters, ex-governors of provinces, a judge, and an 
army officer, all charged with receiving bribes in connection with 
their duties. When one considers the wretchedly insufficient 
salaries these people receive, their corruptibility is not to be won- 
dered at, especially as the cost of living has more than doubled 
within the last ten years, whilst the Government salaries have been 
lowered. It is well known that there are but few in Japanese 
employ who live on their pay only. 

These matters may not affect the great body of your readers 
but they have to be taken into account by those who have dealings 
with this country. The Briton deplores the decline of his tradg 
in the Far Kast, but fails to see where the Continental gets his oar 
in. The East is the East, and one cannot make it West. The Con. 
tinental has long recognised this and adapts himself to his surround- 
ings, while the Briton submits his goods at bis net price 
witbout any ‘‘cumshaw,” and without any deviation from bis own 
particular standa'd, 

The Americans have flooded the market with cheap bicycles; 
they have this advantage over the English that every "petty 
mechanic in the bicycle-r:pairing business can manipulate an 
American machine, but it is not one in ten that can touch an 
English Humber or Centaur without sending it back in a worse 
state than before. Further, it is quite impossible to replace defec- 
tive parts of an English bicycle ; one maker has his own roller 
chain, another a certain number of spurs on his sprockets. The 
consequence is that when any of these parts give out, the British 
bicycle has to go on the dustheap. Why is it that the British 
engineers cannot standardise their manufactures’ In one British 
bicycle it required two wrenches for the front and rear axles. The 
makers seem to have made, not only machines, but even their tools 
as different from others as possible. A Japanese looking at my 
wheel admitted its superiority, but said the price was prohibitive ; 
anything for this market must be cheap, quality is entirely dis- 
| 








THIRD-RAIL ELECTRIC RaILWaYs.— While electric inter- urban rail- 
ways or light railways are multiplying very rapidly in the United 
States, only a very few of such lines are built with the third-rail con- 
ductor, the overhead trolley wire being used in most cases, even 
for lines intended for high-speed service. The Chicago and 
Aurora line is the most important of the third-rail lines, being 
56 miles in length, operated by trains of cars on the multiple-unit 
system at speeds of 50 to 60 miles an hour. Another line is the 
Grand Rapids and Muskegon Railway, 35 miles in length. The 
road is 17 miles shorter than competing steam railways between 
the same points, and is built entirely upon its own land, except for 
short distances where it runs through the streets of towns, These 
aggregate only 2500ft., and are fitted with the overhead trolley, 
The permanent way is of 70 1b. flange rails and the third rail is a 
65 Ib. flange rail. All railways are crossed by steel bridges, and at 
road level crossings the third-rail is broken, the ends being con- 
nected by a cable buried in the bal'ast. ‘I'he power-house has 
four Babcock and Wilcox water-tube boilers of 250 horse-power 
each, with mechanical stokers. The waste gases pass to a 
circulating economiser, to vertical tandem exhaust fans, and 
thence to a steel chimney extending only 15ft. above the roof, 
The engine-room has six generating units, each consisting of a 
Westinghouse vertical compound-condensing engine and a 260- 
kilowatt generator. Three of the generators are 390-volt, three- 

hase alternators; the others are double-current machines 
urnishing both 650-volt direct current and 390-volt alternating 
current. The transmission carries a current of 16,600 volts, which 
is reduced at two sub-stations. an cars are all of the double- 

ie pattern, the passenger cars 52ft. long, seating 56 persons, 
= > spn. wen 40ft. long. Each car has two 150 horse- 
power motors on one bogie. 


Tue BacgpaD Raitway.—TJhe annual report on the trade of 
Constantinople for the year 1902 by Mr. Vice-Consul Waugh, 
which has just been issued, gives some interesting particulars con- 
cerning this new project. He says the most important event of 
the year in connection with railway enterprise has been the con- 
clusion of the convention for the construction of the Bagdad 
Railway. The concession for the extension of the railway from 
Konia to Bagdad and the Persian (iulf was granted to the German 
Anatolian Railway Company two years ago ; but the construction 
was delayed owing to the difficulty of finding security for the kilo- 
metric guarantee to which the Turkish Government had pledged 
itself, The difficulty has now been arranged by the convention. 
The Turkish Government will hand over to the railway company 
the bonds of a loan, bearing interest at 4 per cent, “The railway 
company will issue the bonds and pay itself for the expense of con- 
structing and working the line. The convention consists of 46 
articles. Article 35 deals with the guarantee assigned by the 
Ottoman Government for the service of the loan, and concludes as 
follows :—“ In addition the Anatolian Railway Company—Bagd 
line—on its side, appropriates the line from Konia to the Persian 
Gulf, with its branches and rolling-stock, as security to the holders 
of the above loans. It appropriates in hke manner and for the 
same object its portion of receipts from this line after the payment 
of working expenses, but the holders of the loans shall have no 
right to any voice in the management of the company. The 
entire management of the line is thus secured in German hands, 
and is independent of nationality of the capital which may 
raised to build theline. Itmay be assumed that this independetce 
will be used to the benefit of German goods conveyed over the 
line. I hear that although an agreement was made that no 
differential rates should be charged, the company proposes to 
exempt from quay dues at its newly-constructed quay at Hal 
Pasha, goods which do not break bulk. The effect of this wou 
be to place at a disadvantage British goods arriving by sea at — 
stantinople, and forwarded by rail from Haidar Pasha into \ 
interior, as compared with goods conveyed from the Continent by 
rail, and transferred from the Oriental Railway system across the 
Bosphorus to the Anatolian Railway at through rates. 
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THE IRON, COAL, AND GENERAL TRADES 

OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Correspondent.) 

ineering establishments have got well to work again after 
the holidays, anda considerable amount of business is on the books 
and in course of execution. The demand for electric motors is one 
i the most satisfactory features of the position, these being used 
‘0 an increasing extent for industrial purposes, The orders which 
have lately been received by electrical engineers in the Midlands 
show that the small electric motor system of works equipment is 
steadily gaining ground in all parts of the kingdom. ; 
"fhe Midland iron trade is steadily engaged this week, with a 
better outlook, and quotations are maintained, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —The unsettled condition of the iron market continues 
a disturbing element with regard to trade operations generally, 
as naturally it produces a feeling of uncertainty as to the future. 
Otherwise the situation is not so unsatisfactory, and with a return 
of anything like confidence, there would seem to be a hopeful 
industrial outlook. A steadily improving condition continues 
the general report throughout the engineering trades of this 
district. New work is coming forward more freely in practically 
all the leading branches. — Low prices, which in some cases are 
not altogether remunerative, it is true, remain an unsatisfactory 
feature, but there are few works that are not tolerably well off 
for orders, aud shops, taking them all round, are getting busier. 
A more than fair amount of activity may be said to have come over 
the locomotive building trades, electrical engineering, machine 
tool making, and boiler making, with also a tolerably large weight 
of work in band amongst structural engineers, and the textile 
machine trades maintaining thei mprovement recently reported. 

A slow inquiry is again the general report on the iron market 
here, anything more than hand-to-moutk orders being exceptional. 
Following the persistent and very considerable reduction in 
Middlesbrough iron, Lincolnshire makers—as anticipated in my 
previous report—at a meeting held on Friday decided upon an 
official reduction in their list basis rates of 2s. per ton on foundry, 
and ls, per ton on forge qualities, and this has brought about 
some corresponding reduction in other local and district brands. 
Delivered Manchester, Lancashire makers are now quoting about 
57s, to 57s. 6d., less 24, for No. 3 foundry ; Lincolnshire No. 3 
foundry brands bave got back to the price quoted prior to the last 
advance, and the list basis is now again 53s. 6d. net delivered 
Manchester district. In anticipation of this reduction there has 
been a good deal of ‘‘ bearing” in Lincolnshire iron, but it is 
questionable whether any considerable business has been done even 
where sellers have been prepared to take materially below makers’ 
previous quotations. Derbysbire, although not officially reduced, 
is easier, and No. 3 foundry brands scarcely average more than 
55s. 6d. up to 56s. 6d. net delivered Manchester. Forge qualities 
delivered Warrington are now being quoted about 53s. 6d., less 24 ; 
Lancashire, 52s, 2d. net Lincolnshire ; with Derbyshire ranging 
from about 51s, to 51s. 6d. and 52s. net. In Middlesbrough 
brands there has been a further easing down in the general quota- 
tions, and delivered by rail Manchester, No. 3 foundry does not 
average—according to brand—more than about 57s, 4d. to 58s, 4d. 
net. Scotch iron is nominally without quotable alteration, but in 
the open market prices are easier. Delivered Manchester docks, 
Eglinton is still quoted about 60s. 6d., Glengarnock 63s, to 63s. 3d., 
and Gartsherrie about 63s. 6d. net. 

In the finished iron trade there is still not much new business 
coming forward, and the principal forges in the district are still 
short of work to keep them fully going. Prices remain without 
quotable change on the basis of about £6 10s. for Lancashire and 
£6 10s. to £6 15s. for North Staffordshire bars ; £8 2s. 6d. to £8 5s, 
for sheets, and £7 2s, 6d. random to £7 7s. 6d. special cut lengths 
of hoops delivered Manchester district, and 2s, 6d. less for ship- 
ment. Nut and bolt manufacturers still report only a very limited 
weight of business giving out, and, although list rates remain 
unchanged, they are scarcely obtainable for orders on any quantity 
coming on the market, these being competed for at special quota- 
tions. 

A generally strong tone is maintained throughout the steel trade, 
with a moderate weight of business giving out. A fair amount of 
buying is still reported in hematites, but prices are not being quite 
maintained at recent full rates. Makers do not quote lower, but in 
most cases they are open to meet buyers with some slight concession 
upon their full list basis, Delivered Manchester, No. 3 foundry 
could be bought at from about 68s, 3d. to 68s, 6d. up to 69s, and 
69s, 6d. net. 

Local made billets are not quoted under about £4 15s.; steel bars 
range from £6 7s. 6d. to £6 10s. 6d. and £6 12s. 6d., with a tendency 
to stiffen up to £6 12s, 6d. for all small sizes ; common plates are 
quoted £6 10s. to £6 12s, 6d.; and steel boiler plates from about 
£7 as the outside quotation to £7 2s. 6d. as the official basis of the 
associated makers for Lancashire boiler specifications delivered in 
the Manchester district. 

Although in steel joists German competition is perhaps not quite 
so keen as recently, prices are still so much below those of English 
makers that a good many orders are being seeured by continental 
manufacturers, who are delivering in this district rolled steel joists 
at = 7s. 6d., as compared with £6 5s. as the quotation of English 
makers, 

_The steadier tone reported last week in the coal trade of this 
district is maintained, and the orders coming forward continue 
generally sufficient to keep pits running full time. The present 
stronger position is, however, due mainly to the colder weather of 
the last fortnight and the restriction of output caused by the pit 
stoppages during the Easter holidays, and that it is regarded as 
only temporary is indicated by the practical certainty that at the 
close of the month there will be some general reduction on the 
present list basis rates for all descriptions of house coal. 

The demand for the better qualities suitable for house-fire 
purposes is still fairly brisk, and collieries are not more than 
keeping up with their orders. Prices have been well held to at 
late rates, and there is comparatively little competition with 
Supplies coming in from outside districts. The lower descriptions 
of round coal continue in fairly good inland demand for steam and 
forge purposes, and prices for these are being steadily held to at 
late rates. Anything like large contracts for forward delivery 
are, however, being held in abeyance in anticipation of possibly 
lower prices, and the settlement of one or two important gas coal 
contracts which are at present on the market is also postponed, 
with « view to securing some further concession in price than 
colliery proprietors seem at present willing to entertain, At the 
pit mouth good qualities of steam and forge coals average about 
8s, 6d. to 8s, 9d. and 9s. per ton, with some special «ualities 
quoted 9s, 3d. per ton. 

The demand for engine fuel continues in excess of the present 
output, and collieries in many cases are filling up out of stock to 
meet the requirements of their customers. Prices are, however, 
firm at the ay advanced rates recently reported, but there is 
no f urther upward move, and collieries are not able to get more than 
about 3d. to 6d. per ton upon late rates. At the pit mouth common 
slacks average about 4s, 6d. to 4s. 9d. and 5s. per ton, medium 
qualities 5s, 9d, to 6s, 3d., and best slacks 6s, 9d. to 7s. 3d. 

Only a very unsatisfactory sort of business is still reported 
Senerally throughout the shipping trade, and as a good deal of 
coal had been accumulating at the ports, some very low prices are 
Yuoted to effect clearances. For ordinary descriptions of steam 
soul Ys, 3d, to 9s, 6d, is a price which has been freely accepted in 





many cases, with 9s. 9d. to 10s, quoted for good quallties of steam 
coal delivered at ports on the Mersey. 

Barrow.—There is an active trade doing in hematite pig iron, 
although the warrant market remains depressed, and prices are 
somewhat lower on the week. Makers are firm, however, and 
quote 60s, 6d. net f.o.b. for mixed Bessemer numbers, while 
warrant sellers are at 59s. 2d., buyers 59s. Warrant stocks have 
been increased during the week by 940 tons, and now stand at 
26,100 tons, or an increase of 1797 tons since the beginning of the 
year. There are 36 furnaces in blast, being one more than in the 
corresponding week of last year. Makers are still very fully sold 
forward, and are in receipt of inquiries from home, colonial, and 
foreign buyers, which indicate a brisk season’s trade. There is, 
however, very little doing in forge and foundry iron, and practi- 
cally all the iron made is of Bessemer quality. 

Iron ore is in strong request, with good average sorts at 12s, 6d. 
per ton net at mines. Spanish ores are brisk and firm at 16s. 6d. 
net at West Coast ports. There is a very large business done in 
foreign ores, and this will be the fact so long as the local or native 
supply is short, 

Steel makers are very busily employed, and there is especial 
activity in the Bessemer department, rails being in very full and 
very brisk request. Heavy sections are quoted at £5 10s. per ton 
net f.o.b., and orders are in hand on home, foreign, and con- 
tinental account, with every prospect of a very busy trade from 
these quarters for a considerable time to come. German and 
Belgian competition is still very strong. Steel plates are in mode- 
rate demand, The mills at Barrow have been idle for a week or 
two owing to « breakdown. It is probable they will goon full time 
when they make another start. Other classes of steel are in con- 
siderable request. 

Shipbuilders are fairly busy. It is reported that the Admiralty 
will place the order for another Scout to be built at Barrow. A 
third suction pump dredger built at Barrow for the Mersey Dock 
and Harbour Board, the largest drecger in the world, will be 
launched at Barrow on Saturday. 

During the past week the shipments of iron have represented 
11,260 tons and steel 17,630 tons, as compared with 6966 tons of 
iron and 9847 tons of steel, an increase in iron of 4294 tons and in 
steel of 7783 tons. The shipments of iron this year now represent 
120,582 tons and steel 166,477 tons, as compared with 126,936 tons 
of iron and 155,472 tons of steel, a decline in iron of 6354 tons and 
in steel an increase of 11,005 tons. 

Coal and coke are quiet, and prices remaia low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Eastek holidays have had the usual effect of clearing stocks 
throughout the South Yorkshire coalfield, and as the weather has 
been fairly mild since then, there bas been no unusual briskness 
in demand for household sorts. Values remain pretty much as 
previously reported, and although concessions are stated to have 
been made in one or two directions, there is not likely to be any 
reduction before May, and probably not then unless the weather 
gets warmer thanit is. Best Silkstones at present are fetching up 
to 13s. and 13s. 6d. per ton; Barnsley house from 10s. 6d. to 
12s. 6d. per ton; nuts from 10s. per ton. Steam coal is still in 
brisk demand in the home markets, and although the weight sent 
to Hull is notso heavy as was expected, the busy shipping season is 
close at hand, and the prospect of it prevents any reductions. 
Steam coal bought in the open market fetches from 6d. to 9d. 
above the contract price of 9s, per ton. Coke is somewhat firmer 
at from 11s, 6d. to 12s. 6d. per ton ; best washed coke making 
from 1s, tols, 6d. per ton more. 

In the heavy material trades, interest at present centres in the 
orders shortly to be given out under the new Admiralty pro- 
gramme. These are not expected to be placed until after the 
Chancellor of the Exchequer has revealed his Budget ; then, no 
doubt, the ordinary course will be followed, and tenders invited for 
the new work, A fair amount is being done, but not sufficient to 
keep the departments fully employed. The state of affairs in the 
armour plate mills is what we have repeatedly represented. The 
orders in hand could easily be undertaken by one of the three 
companies, the powers of production being now so enormous. 
Shipping material is governed by the state of the shipbuilding 
yards, and as these are not animated, there is little doing in heavy 
forgings, castings, and similar requisites of shipbuilding. 

There is rather more activity in railway material, but here, 
again, the plant is anything but fully engaged. Inquiries, how- 
ever, are coming in freely from the home railway companies, as 
well as from India and the Colonies, and there is every prospect of 
South Africa yielding very good work before long. For the 
moment, however, very few orders are following these inquiries. 
It is probable that the hope of placing contracts on easier terms 
leads to their being delayed. Manufacturers, however, state posi- 
tively that the costs of production are too high for them to hold 
out prospects of reduction. In the iron and steel trades there is 
little change to be noticed. Pig iron keeps firm, a hopeful feeling 
prevailing in most quarters of improving business at an early date. 
This firmness prevents anything like selling forward on a large 
seale, as even a temporary ‘‘spurt ” gives an effect on the market. 
In steel special fast-cutting steels are still largely called for, 
although the trade with the States is not quite so brisk as it was, 
It is noteworthy, however, that one or two houses are doing 
exceptionally well in these steels, for which very long prices are 
maintained, 

In the lighter industries of the city the holidays were unusually 
prolonged, and now that the men have returned to work there is 
no accumulation of orders to start upon. Business all round 
seems to be in a very uneventful condition, and the quietude pre- 
vailing is increased by the fact that the stocks in the warehouses, 
both of finished and unfinished goods, are larger than they have 
been for a long time. There is not much sign of revival in the 
home market, while prices in distant markets are not quite en- 
couraging, although South African business is looking up a bit, 
and much is expected from that quarter as the work of resettle- 
ment progresses. Although the Australian market has been dis- 
appointing for some time, the crisis in the depression is now 
believed to have been turned, and as the year advances better 
business is hoped for. The Canadian trade has increased con- 
siderably, several of our local cutlery houses, who pay special 
attention to that market, being very fairly off for work. 








NORTH OF ENGLAND, 
(From our own Correspondent.) 

ALTOGETHER a quieter condition of trade has prevailed this week 
in the iron and allied industries of this district, and while finished 
iron and steel] prices have been firmly maintained, those of Cleve- 
land pig iron have gone down with a ranin sympathy with the drop 
in warrants. Themarket for Cleveland iron has, in fact, become quite 
disorganised, and no one buys who can avoid doing so, as for some 
time past every day’s wait has meant cheaper prices, and consumers 
invariably hold off in a falling market. Nearly all the advance 
which was brought about in Cleveland warrants by the operations 
of the London speculators has disappeared. It was about the 
middle of February when they commenced to speculate freely, and 
prices continued to rise more or less steadily till the middle of 
March, when Cleveland warrants reached 52s, 114d. cash, or 5s. 54d. 
per ton above the figure that ruled at the commencement of the 
operations. Now the price has got back to 48s, 4d., which repre- 
sents a decrease of 4s. 74d. 

Makers do not seem to have shared much in the advance of 





prices ; in fact, there was yery little legitimate business done at 





the rising prices. That fact is apparent from the ascertainment 
of the net average realised price of No. 3 Cleveland pig iron for 
the first quarter of the year. It is true that the makers advanced 
their quotations in sympathy with the upward movement in the 
prices of warrants, but having sold heavily in the first few weeks of 
the year, they were not in a position to dispose of much iron at 
the advancing prices. Thus they have profited little by the higher 
prices. The market is made more unsatisfactory by the smaller 
shipments, and the heavy increase in the stocks of Cleveland pig 
iron in the public warrant stores. It is important to note that 
while the lull in the demand affects almost all branches of the iron 
and steel trades, it is only in Cleveland pig iron and warrants that 
any decrease in prices is to be reported, and it is Cleveland foundry 
qualities which are most demoralised in this respect. J 

Some traders are disposed to think that the news from America 
of the lockout of 30,000 miners, and the probable further extension 
of the labour difficulty, will have a good influence upon business 
here, and may lead to a resumption of the buying of European pig 
iron by American consumers. It hasnot, however, prevented the 
heavy fall reported this week, neither has the news of the tariff 
war between Canada and Germany, which has led to the former 
putting a surtax of 334 per cent, on all German gouds which are 
sent toCanada. This tax will be prohibitive, and will act in favour 
of the importation of more British products. Canada is likely soon 
to require large quantities of railway materia], and Germany will 
hardly be able to join in the competition for the orders. Cleveland 
ironmasters have actually sold very little iron this year to the 
United States, nothing, in fact, since the middle of February, but 
they are still despatching iron direct and v4 other British ports. 
On Monday a steamer sailed from the Tees to New York, which 
carried, not only pig iron, but also 2000 tons of steel blooms. It, 
however, seems as if Cleveland would this year have to look for 
the Continent taking its surplus iron, but as yet prices ure not low 
enough to tempt the buyers there. 

A lower range of prices for Cleveland pig iron and warrants has 
ruled this week. No. 3 Cleveland G.M.B. pig iron on Tuesday 
could be bought at 49s., but on Wednesday as low a figure as 
48s, 6d. was asked, though late in the day more was quoted— 
48s, 9d. As compared with the best price of the year—that 
reported about the middle of March—No. 3 Cleveland pig iron on 
Wednesday morning showed a fall of 4s. per ton, and Cleveland 
warrants were 5s. below the best. No. 4 foundry has dropped to 
48s, 6d., and is still somewhat scarce. Forge qualities have not 
declined to the same extent as the higher qualities ; grey forge 
can be bought at 47s. 9d., mottled at 47s. 3d., and white at 
46s. 9d., all for early delivery. p 

The Kast Coast hematite pig iron trade is steadier, and the price 
of mixed numbers is the highest that has been reached this year, 
business being done at 58s. per ton, and a fair and healthy business 
is being done. The improvement has been mainly induced by the 
revival in the steel trade. Rubio ore is firm at 16s. 3d. per ton 
c.i.f. Tees, but consumers will give that for good qualities only. 
They complain of the large quantity of poor ore that is now being 
delivered to them. 

The shipments of pig iron from the Cleveland district this month 
are disappointing, but they have been curtailed greatly by the 
bad weather and partly by the holidays. Up to 22nd they were 
77,798 tons, as compared with 94,293 tons last month, and 
78,306 tons in April, 1902, to 22nd. The stock of Cleveland pig 
iron in Connal’s public warrant stores on Wednesday was 
137,434 tons, an increase this month of 5699 tons, which is hardly 
a satisfactory feature. From December 19th till a few days ago 
the stock of hematite pig iron in the same stores stood at 
1300 tons, but 500 tons has since last report been taken out, 
leaving 800 tons. 

A lull is reported in the orders for finished iron and steel, 
scarcely any having come to hand since the holidays, but as most 
manufacturers are fairly well supplied with contracts they fully 
maintain the recently-advanced prices. Steel ship plates are now 
at £6, steel boiler plates at £7 10s., iron ship plates £6 15s., steel 
ship angles at £5 12s. 6d., iron ship angles at £6 10s., steel sheets 
at £8 10s., iron sheets at £8, steel hoops at £6 17s. 6d., common 
iron bars at £6 10s., and best bars at £7, all less 24 per cent. f.o.t. 
The rail trade is active, and heavy steel rails are at £5 10s. net at 
works. 

As regards shipbuilding, the demand for new vessels has 
slackened, but during the brief spurt builders in this district have 
secured a good number of orders, and work is more fully carried 
on than it was during the greater part of last year. Sir Robert 
Ropner, M.P., Stockton, stated the other day that last year his 
firm had made offers for the building of at least 100 ships, but did 
not get a single order. In order to keep their yard going they 
even made offers a good deal below cost—in one case £2000 below 
cost. Shipowners could not get employment for a considerable 
number of their existing vessels, so that they were not likely to 
pay high prices for new ships, which it would be difficult to 
work profitably. Sir Kobert spoke somewhat more hopefully of 
the future, however, and said that as better times seemed to be 
coming nearer, his firm had decided to proceed with the build- 
ing of three steamers on their own account. During the slack 
times the firm had spent £15,000 in bringing the North Shore 
Shipyard up to date—they had laid down electrical driving 
plant, new smiths’ shops, new frame-turning places, &c., and 
they would be able to build larger vessels than heretofore. It 
is reported that negotiations are in progress for the amalgama- 
tion of a large shipbuilding and a large engineering company 
on Tyneside, and that the new company will have a working 
arrangement with another important engineering concern. 

The engineering industry is quiet, though not quite so dull as it 
was. The result of the ballot of the members of the Amalgamated 
Society of Engineers employed on the North-East Coast has been 
made known, and unfortunately it is against the acceptance of the 
employers’ amended claim of ls. per week on time wages and 
24 per cent. on piece prices, which is just half what they asked 
at first. It is not, however, likely that the dispute will lead to 
any stoppage of work, and negotiations will again be carried on 
between the executives of the masters and men when they meet at 
an early date in London. 

The coal trade is again more favourable to sellers, aud there is a 
considerable improvement in the deliveries on account of the 
further opening of the Baltic ports, which makes up for the cessa- 
tion of the business from America. The tendency of prices is 
upwards, as the coalowners are well off for contracts, and there are 
others on the market. They look thus for active work at their 
pits for some months to come. For steam coal they can get 6d. 
per ton more than was forthcoming just before the holidays. For 
best qualities 10s. 6d. per ton has to be paid, and for smalls 
5s. Sd., while gas coals have been put up to 8s. 6d. f.o.b, in each 
case. Coke is firmer, medium qualities realising 16s, 6d. per ton 
delivered at the Middlesbrough blast furnaces, 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been an easier feeling again this week in the pig irui 
market. The advices from the United States have been regarded 
as less encouraging, and to this fact is attributed the dulness in 
the market. In the first two days of the week Cleveland iron had 
a further decline of about 6d. per ton, and other warrants wero 
also lower in value. 

Business has been done in Cleveland warrants at 49s. to 48s, 5d. 
cash, and 49s, 04d. to 48s. 3d. for delivery in one month, Scotch 
warrants have declined from 53s. 9d. to 53s, cash, and Cumberland 
hematite from 593. 6d. to 59s. per ton. Scotch hematite is 
quoted nominally 633. per ton for delivery in railway trucks at the 
steel works, but the price is actually somewhat lower, in sympathy 
with the general decline in the market. 

Towards the close of last week consumers of pig iron were buying 
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more freely than of late, and this had the effect of hardening 
prices ; but the subsequent fall early this week has rendered them 
indifferent, and the inguiry for raw iron for home consumption 
has accordingly been slow. Since ast report 5 furnaces have 
been put out of blast at Dalmellington Ironworks, temporarily, 
for repairs. There are now 43 furnaces making hematite, 34 
ordinary, and 5 basic iron; the total of 82 furnaces thus in 
operation in Scotland comparing with 87 in the preceding week, 
and 79 at this time last year. 

The prices of Scotch makers’ iron are fairly steady :—G.M.B., 
No. 1, is quoted at Glasgow, 57s.; No. 3, 54s.; Wishaw, No. 1, 
58s.; No. 8, 55s.; Carnbroe, No. 1, 59s.; No. 3, 57s.; Clyde, 
No. 1, 65s.; No. 3, 58s. 6d.; Gartsherrie and Calder, Nos. 1 
65s. 6d.; Nos. 3, 59s.; Summerlee, No. 1, 69s.; No. 3, 59s, 6d ; 
Langloan, No. 1, 70s. 6d.; No. 3, 59s. 6d.; Coltness, No. 1, 
72s. 6d.; No. 3, 59s. 6d.; Glengarnock at Ardrossan, No. 1, 
65s. 6d.; No. 3, 59s.; Eglinton at Ardrossan or Troon, No. 1, 
59s.; No. 3, 56s.; Dalmellington at Ayr, No. 1, 59s.; No. 3, 
553. 6d.; Shotts at Leith, 66s. 6d.; No. 3, 59s.; Carron at Grange- 
mouth, No. 1, 67s. 6d.; No. 3, 59s. per ton. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 5678 tons, compared with 7257 in the corresponding 
week of last year. There was despatched to the United States 
590 tons, Canada 1050, South America 60, India 115, Germany 100, 
Holland 100, Belgium 20, Spain and Portugal 30, China and Japan 
80, other countries 50, the coastwise shipments being 3573 tons, 
compared with 4350 in the corresponding week of last year. The 
arrivals of Middlesbrough pigs at Grangemouth amounted to 
13,178 tons, compared with 11,773 in the corresponding week, 
showing an increase of 1405 tons. 

There is still a gradual decrease going on in the stock of pig iron 
in Glasgow warrant stores. The reduction in the past week has 
amounted to about 130 tons, and the total stock is now about 
18,500 tons. 

The outlook generally in the pig iron market is less cheering. 
This is attributed not merely to the stoppage of the demand from 
the United States, but to the impression that Scotch iron will not 
have to compete more severely with that of the Continent. It is 
believed that a fair quantity of Scotch pig iron will yet go to 
Canada, but the outlook on the whole is at the moment some- 
what iadifferent. There is a good business doing on a whole in 
the foundry trades, where a great variety of work is being carried 
through. Founders are finding themselves in a rather better 
position owing to the reduction in the cost of raw iron, and also the 
somewhat easier terms on which they can now obtain supplies 
of fuel. There is a fair business doing in the steel trade, 
but makers of finished iron complain of a scarcity of orders. It is 
reported that the arrangements fora combination of the makers 
of malleable iron in the West of Scotland are now practically con- 
cluded. Contracts are coming to hand very slowly in the ship- 
building trade. One or two orders are reported te have been 
placed within the last few days, but the prospects on the whole 
are not so encouraging as cou'd be desired. 

The mineral cil trade is looking up owing to the advance in 
prices of lubricating oil and sulphate of ammonia. Some move- 
ment is taking place among the shale miners, who are being urged 
by their agents to perfect their organisation with a view to 
obtaining an increase of pay. There is a fair business doing in the 
coal trade, but the shipments come evnsiderably short of those of 
the preceding week. The aggregate clearances at the Scotch 
ports amounted to 196,137 tons, compared with 218,366 in the pre- 
ceding week and 193,490 in the corresponding week of last year. 
Main coal is quoted f.o.b. at Glasgow Ss. to 83. 3d., ell 83. to 
9s, 6d., splint 9s. to 93. 3d., and steam ccal 9s. 6d. to 9s, 9d. per 
ton. It is only the very best sorts cf coal that command good 
rates, secondary and inferior kinds having a downward tendency. 








WALES AND ADJOINING COUNTIES. 
(Frcem cur own Correspondent.) 


THE agreement carried out by the joint committees in the coal 
trade has not brought about entire tranquillity. Mr. Barker, the 
representative of the Western Valley colliers, has resigned his 
position, ‘* having been unable conscientiously to sign the agree- 
ment,” and this has brought forward Mr. Brace in defence of the 
course he and the others had taken. Mr. Brace contended that 
the agreement was a good one, ‘“‘although not so good as was 
desirable ; still, they had accepted it as an instalment of what they 
had long been looking forward to, and that to refer to it as a one- 
sided one was certainly not in accordance with facts.” 

With regard to Sir F. Hopwood’s refusal to accept the position 
of independent chairman, it is understood that other names have 
been selected, and the matter will be discussed by a sub-committee 
on Saturday. 

It has been rumoured of late that Russia has been in treaty for 
large quantities of Welsh steam coal, and though the business 
transacted is not anything like so much as stated, there is no 
doubt an increased demand both from Cronstadt and Port Arthur. 
An emergency order for 6000 tons for the latter place is named 
amongst fixtures. 

Considerable shipments have been made of late to Port Said ; 
Genoa is being well supplied, and at the close of last weck 14,000 
tons went to Natal from Cardiff, and 2200 tons to Capetown from 
Newport, Mon. J. Cory and Son, Cardiff, have secured the 
Portuguese Railway contract for 72,000 tons, delivery at Lisbon or 
Oporto, c.i.f., 14s. 1ld., Monmouthshire coal, two-thirds large and 
one small. A cargo of coal for St. Petersburg left Port Talbot 
this week. Efforts are being made to get the customs offices at 
this port, and success is anticipated. 

As anticipated, the lessened output of holiday times gave 
increased firmness to prices at all ports. At Cardiff, on the 
resumption of business on Monday, 13s, 6d. to 14s. for best steam 
were ordinary prices. Later, even these quotations were exceeded, 
and for prompt shipment as much as l4s. 6d. was named, though 
on 'Change, mid-week, it was said few bookings at that price had 
been made. A good indication of the healtby state of things is 
given by the firmness of best seconds, which have touched 13s. 6d. 
There is also improvement shown in Monmouthshire coal, which is 
now at 13s. Bunker coals are in demand, and for No. 2 Rhondda 
the ordinary price is lls. to lls. 3d. Best steam, small, has 
touched 8s, 3d., house coal is expected during the present easterly 
weather to remain tolerably firm, after the gales the decline is 
certain. Quotations from lis. are common. Coke is from 18s. to 
23s. 6d. Pitwood moderate, 17s. 6d. to 17s. 9d. 

One of the directors of the anthracite syndicate, is now 
in Swansea, with the intention of furthering the movement 
for acombination. A great mass of work is stated to be in the 
hands of a large staff, and it is not likely that progress will be 
reported yet awhile. The movement has evidently told on quota- 
tions, and firmness has been the order of the day. This week at 
Swansea there was an advance both for large and small. 

‘* Mabon ” is topreside next week ata London meeting on the coal 
tax, which still continues to trouble, and is said to hamper business 
considerably. Channel Islands are stated to suffer, Guernsey in 
particular. 

Newport has been prominent this week in the receipt of large 
cargoes of ore for Ebbw Vale, in old rails from Southamp- 
ton, in pig iron from Bilbao to Guest, Keen and Co., and a cargo 
from Ayr, also in shipments of rails to Liverpool and Highbridge, 
and iron sheets to Bristol. Llanelly has beeu importing pig freely 
from Millom. It isa matter of surprise to many that, considering 
the Dowlais establishment in Spain, more pig iron is not sent to 
Wales from that quarter. At present there is anincreased firmness 
about foreign ores. Iron and steel prices are firm, but there is no 

change worth recording ; rails remain at the reasonable quotations 
which have been given of late, and the opinion is held that on the 
verge of spring relayings and renewals the opportunity is favourable 
for placing business, 





In the tin-plate district complaints are rife about the continued 
high price of tin and steel. Still, a large make is going on, and, 
for holiday time, the shipments of last week were conspicuous— 
60,000 boxes. The make of the week was very near, so stocks 
remain much about the same—146,000 boxes, 

It may be of interest generally to show the drift of trade, and 
its varied and promising outlook. During last month Russia took 
5785 tons against 5349 March last year, Denmark 359 tons against 
114, Germany 2314 tons against 806, Portugal 1231 tons against 
1001, Italy 1628 tons against 1294, Austria 185 tons against 159, 
Roumania 1590 tons to nil, Greece 47 tons to nil, Turkey 28 tons 
to nil, United States 4335 tons to 3262. Consignments to France, 
Holland, and the far East were heavy, but slightly less. In all 
the shipments totalled 23,248 tons as against 18,855 tons. Load- 
ings are now going on for America, Russia, Portugal, Copenhagen, 
and the Mediterranean ports. Prices unchanged. 

In the Swansea district there is a good deal of satisfactory work 
being cone in steel smelting, and the labour market in conse- 
quence is easy. Most of the industries are now getting brisk 
again, and the tin-plate mills in action row include many which 
have been under repair or improvement. 

Copper works are in healthy condition, and quite on a par with 
the state in the Cardiff district, as certified by last returns. Tube 
works at the Mannesmann satisfactory ; nickel works still flourish- 
ing, and foundries well employed. At Briton Ferry very large 
outputs are taking place of hematite. Albion make of steel bars 
large ; Briton Ferry steelworks brisk. 

At the large Bessemer works on the hills there has been, of 
course, a falling off, but my suggestion of depression being a 
holiday influence has been proved by a good resumption of trade. 

The Goat Mill in Dowlais has been again prominent with its 
output of steel rails, and the old promptitude of despatch from 
mills to port has kept the railways busy. Both at the works and 
at Cyfarthfa, the appliances of the ‘‘Tilter,” ‘‘ Stripper,” and 
‘* Soaking Pits,” not only lessen manual labour but favour despatch. 

I am glad to see that the Northwalian coast towns are beginning 
to follow the lead taken by the Cambrian management, which has 
so long and ably laboured for the great stream of tourists which 
sets out from the English counties in the holiday season, It has 
been computed that £4,000,000 sterling are spent abroad which 
might be expended in places nearer home, Ireland, Scotland, and 
Wales. Now the representatives of Barmouth, Aberystwith, and 
Pwilheli are on the eve of making special arrangements for the 
coming season, and as the Cambrian is in good working order with 
the Midland, Brecon, Taff, and Rhymney, the Midland and South 
Wales passenger traffic may be looked upon as secured, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


THERE was, on the whole, but a limited business done in iron 
and steel during this week and the Jast, owing to the holidays, 

With regard to demand, pretty good accounts were given of 
last week’s iron trade in Silesia. Kor pig iron the inquiry was 
fairly active, and prices tend upwards, especially for forge pig and 
foundry pig. Also in malleable iron a pretty lively business was 
done, and there was more animation felt in bars than previously ; 
the present basis quotation is M. 140 p.t , free place of consump- 
tion. A slight improvement is reported to have taken place in 
the plate trade, sheets remaining well inquired for. 

A tolerably healthy demand has been coming in for pig iron on 
the Rhenish- Westphalian market, and scrap iron, of which fairly 
large lots are being exported, has been showing a marked upward 
tendency in quotations. Billets and blooms have become some- 
what scarce here and there, which is owing to the heavy export 
that is done—unfortunately, however, at anything but paying 
prices. Home demand having of late increased, the billet 
convention has been compelled to limit the export, and also to 
slightly raise quotations. Bars are in improving demand, and 
better prices are being realised than formerly. The same may be 
told of girders ; of the wire trade, too, more satisfactory accounts 
are being received than for previous weeks, at least so far as 
regards occupation. 

Plates and sheets have met with regular request, and the inquiry 
for welded tubes appears to be slightly increasing. Irregular 
employment is reported from the tool and hardware trade. The 
dismissal of over four thousand male and female workers was 
reported from Iserlohn last week. Orders previously booked, and 
those coming in, will be covered from the existing large stocks ; 
besides, a small number of men bave been retained. 

At a meeting of the Union of Rhenish-Westphalian Hoop Mills, 
which was held on the 17th inst., satisfactory employment was 
stated to continue at the mills, and the basis quotation was fixed 
on M. 122-50 p.t., free Cologne or Dortmund. 

A moderately active trade is done in coal, both in Rheinland- 
Westpbalia and in Silesia ; for some sorts an increase in demand 
has already been noticed. On the coke market a very satisfactory 
condition prevails ; during the first quarter of the present year 
the increase in the deliveries of coke in Rheinland-Westphalia was 
37 per cent., as compared with the same period last year. The 
strong employment of the briquette works during the first quarter 
is shown by the fact that in the period mentioned 80,000 t. more 
have been sold than during the same quarter in 1902. 

The Austro-Hungarian iron business is still very weakly occupied, 
and altogether in a most unfavourable condition. 

The coal and coke trade, too, is still without animation. 

Au improving condition is reported from the Belgian iron 
market. Merchant iron is realising 132-50f. per ton for home 
consumption now, and for export £5 2s. is quoted. Girders quote 
130f. p.t. for inland, and £4 12s. for foreign consumption. The 
majority of the construction shops are regularly employed, and a 
lively activity is reported in rails, 

There is nothing of interest to relate in connection with the 
Belgian coal market, both engine and house coal being in moderately 
good request. Quotations for dry sorts have been inclined to move 
upwards. For coke a falling off in demand is noticeable. 

In France the position of the iron market in nearly all depart- 
ments, with the exception of the Centre and Nord, has been 
tolerably good so far as employment of the mills and factories is 
concerned ; prices, unfortunately, are still anything but paying. 

Coal remains very briskly called for at exceedingly firm 
quotations, 

The Russian-Belgian Company of the United Collieries of South 
Russia notes a loss of 24 million francs for 1902, with a joint 
stock capital of 84 million francs. 

At the Government works in Flatoust, in the Ural, tool steel is 
now going to be manufactured after the method of the Austrian 
company, Buhler Brothers ; Russian consumption in tool steel is 
about 300,000 pood annually, which was hitherto chiefly covered 
from abroad, but now the Administration of the Ural Government 
Works has acquired the Buhler patent. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firmer, and prices have an upward tendency. 
House coal in fair demand. Prices unchanged. The quantity of 
coal shipped for week ending April 18th was 60,479 tons. Foreign, 
46,690 tons ; coastwise, 13,789 tons. Imports for week ending April 
21st:—Iron ore, 6786 tons; steel bars, &c., 6959 tons ; pig iron, 
a tons; scrap, 269 tons; boards, 1178 loads; pitwood, 5495 
oads, 

Coal: Best steam, 12s, to 12s, 3d.; seconds, 11s. 3d. to 11s, 6d.; 
house coal, best, 15s.; dock screenings, 8s.; colliery small, 7s, 3d. 
to 7s. 6d. Pig iron: Scotch warrants, 52s, 10}d.; hematite 





warrants, 59s. 1d., f.o.b. Cumberland prompt; Mi 

No. 3, 48s. ld. Iron ore: Rubio, 14s, od- to id Patna eg 
Steel :—Rails, heavy sections, £5 5s. to £5 10s. ; light ditto. 
£6 5s. to £6 10s., f.0.b.; Bessemer steel tin-plate bars, £4 12s 6d. 
to £4 15s.; Siemens steel tin-plate bars, £4 15s. to £4'17s, 6d., ali 
delivered in the district, cash, Tin-plates: Bessemer stee] pi 
12s, 3d. to 12s. 6d.; Siemens, coke finish, 12s. 6d. to 12s, 94 Pit. 
wood, 15s. Gd., ex ship. London Exchange telegrams—Coppo, 
£62 to £62 2s.’ Gd.; Straits tin, £137 5s. to £137 10s, Freient 
steady. 8 








TRADE AND BUSINESS ANNOUNCEMENTS, 


THE SHEFFIELD ELECTRICAL ENGINEERING COMPANY has 
into partnership Mr. H. O. Wraith, A.M.1.E.E, 

WE are informed that Mr. G. D. Seaton, Messrs. Easton and 
Co.’s Midland Counties representative, has now opened an office at 
49, Deansgate, Manchester. 

POWER, POWER AND Co. inform us that they have purchased the 
goodwill, business, and works of Deane, Ransome and Co., Limited 
of Plymouth Wharf, Wharf-road, Cubitt Town, FE. i 

THE Town Council of Johannesburg have placed the order for 
two Meldrum regenerative ‘‘ Simplex” top-feed destructors, each 
capable of dealing with sixty tons of refuse per day, with Messrs 
Meldrum Brothers, Limited, of Manchester. ? 

WE are requested by the Lister Electric Manufacturing Com. 
pany, Dursley, Gloucestershire, to state that they have appointed 
Pincbing and Walton, General and Electrical Engineers and Con. 
tractors, their sole representatives for London and the South, 

THE LINDE BriTIsH REFRIGERATION ComraNy, Limited, has 
just shipped a large refrigerating machine to South Africa for the 
Rhodesia Cold Storage Company. Among recent orders the com. 
pany has received one for a very compact little plant to produce 
two tons of ice per day of twenty-four hours for the Federated 
Malay States. ‘The plant is intended for Teluk Ansen in Perak, 

Messrs. GANZ AND Co. have received an extension order for 
the Valtellina line for three locomotives each capable of develop- 
ing 1700 B.H.P. when running at a speed of forty miles an hour, 
Each locomotive will be fitted with four motors, which will be 
worked in cascade at forty miles an hour for passenger service and 
single operation at twenty wiles an hour for goods service. It is 
interesting to note that these are not only the largest electric 
locomotives ever ordered, but of higher power, and capable of exert. 
ing a larger draw-bar pull than any steam locomotive, with two or 
three exceptions. 

WE understand that the Haigh Pa k estate at Leeds is about to 
come into the market. It ought to command attention from those 
who are seeking a site for engineering or manufacturing works, 
The land is served both by canal and railway sidings and with 
separate railway facilities from various neighbouring collieries, It 
has, therefore, pit-mouth coal and all the advantag:s of the fine 
central position of Leeas as a focus of canal and railway service, 
The owners snpply electric power at 2d. a unit, and do all haulage 
on the estate for 6d. a ton. A motor service is being started this 
month to bring the furthest point of the estate within fifteen 
minutes of City-square and Central Station. 


taken 








CATALOGUES. 


MARSHALL, Sons AND Co., Limited, Gainsborough.— Pamphlets 
on the use of liquid fuel for tea-drying. 

British THOMSON-Hovston Company, Limited. — Pamphlets 
Nos. 142 and 143 on fan motors and exhaust fans and feeder 
regulators. 

MATHER AND Patt, Limited, Manchester. — 1903 edition of 
steel-clad motor catalogue. This type of machine is being built in 
various sizes, and for all pressures between 100 and 500 volts. 

Nives-BEMENT-PoND CompaNy.—Catalogue of multiple drilling 
machines. These include not only the standard heavy multiple 
drills, but also several machines of the Pratt and Whitney Com- 
pany’s design, specially built for drilling duplicate parts of motor 
cars, &e. 








MEETING OF THE INTERNATIONAL FIRE BRIGADES COUNCIL.— 
The Grand International Fire Brigades Council will, at the invita- 
tion of the British Fire Prevention Committee, hold its biennial 
meeting in London on July 11th in connection with the impending 
International Fire Prevention Congress, which opens on July 7th, 
most of the members of Council having expressed their intention 
of accepting the invitation of the Committee to attend the Con- 
gress. The Council comprises representatives of Austria-Hungary, 
Belgium, Denmark, France, Germany, Italy, Norway, Roumania, 
Russia, Spain, Switzerland, and the United States—some fifty 
officers in number. The notice convening the meeting in London 
is sigaed by the Executive, comprising Count Kamarowsky, Russia, 
chairman; Chief Westphalen, Germany ; Chief Cazier, France ; 
Chief Rauter, Belgium ; and Uhief de Marie, Luxemburg. 

INSTITUTE OF MARINE ENGINEERS: ANNUAL MEETING, —The 
annual meeting of the Institute of Marine Engineers was held on 
April 17th, at the Institute premises, 58, Romford-road, Strat- 
ford, E. The retiring president, Mr. D. J. Dunlop, occupied the 
chair, and there was a large gathering of members of the Institute. 
Mr. James Adamson, the honorary secretary, read the annual 
report, which stated that during the session closing on January 31st 
the progress of the Institute had been maintained. ‘he roll of 
members at the close of the financial year showed a total of 996, 
as compared with 1003 at the end of the previous twelve months. 
The losses by death were thirteen in number, whereas they had 
only to record four deaths at their previous annual meeting. 
During the session eight papers—Nos. C. to CVIII.—had teen 
read and discussed. The Denny gold medal for the previous 
session was awarded to Mr. J. H. Silley, member, for his paper on 
‘The Treatment of Boilers under Forced and Induced Draught, 
read on February llth, 1901. The testing of fuels of various 
kinds and qualities had been carried on by the Committee as oppor- 
tunity afforded, and the results were recorded. A conference 
was held in London, on November 29th, with the office-bearers 
and members of the Committee of the Bristol Channel Centre, 
when several matters were discussed for the benefit of the Centre 
and the Institute as a whole. Mr. Adamson also read the annual 
report of the Bristol Channel Centre, which stated that for work 
actually done the session 1902-3 compared favourably with any 
former one. The Bristol Channel Centre had been full of activity 
throughout, and more meetings had been held than in any previous 
similar period, The number of papers contributed by members 
of the Centre had also exceeded that of any former year. Mr. 
G. W. Kidd, the honorary treasurer, presented the financial state- 
ment, which showed a balance in hand of £2137. He proposed a 
hearty vote of thanks to the retiring president, Mr. D. J. Dunlop, 
who, he said, had sacrificed an immense amount of time for the 
benefit of the Institute. They had had a number of presidents in 
the past, some of them highly scientific, others highly technical, 
and a great number only practical.. In Mr. Dunlop they had a 
president who combined all those qualities. Mr. T. F. Aukland 
seconded the proposition, which was carried by acclamation. | The 
scrutineers reported that the ballot had resulted in the election of 
the following office-bearers and members of Council for the 
ensuing year:—President, Sir John Gunn; honorary treasurer, 
Mr. G. W. Kidd ; honorary secretary, Mr. James Adamson ; new 
members of Council, Mr. W. C. Roberts, Mr. R. Balfour, Mr. D. 
Hulme, Mr. W. I. Taylor, Mr, J. E. Elmslie, Mr. G. W. Manuel, 
Mr. 8. C. Sage, and Mr. J. Clark; honorary minute secretary, 
Mr, C, G, Newby, 
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THE PATENT JOURNAL. 
Condensed from “The Tluatrated Official Journal 


of Patents.” 
Application for Letters Patent. 
»ntions have been ‘‘ communicated” the 
oF Ho dress of the communicating party are 
printed in italics. 
6th April, 1908. 
963, VApouR GENERATORS and Burxzrs, J. W. Ewart, 


dover, Bucks mili 

rao, BYDRAC LIC C. Coda, 
London. 

7870. OPERATING 
none scrurE of ARTIFICIAL Fue, Agglament. 
eh sited, F. C. Yeo, and_H. C. B, Forester London. 
’ vee pgATING TexT1LeE Faprics, C. L. Jackson and 
TW. Hunt, Manchester, : 
ng7g, LocomoTive STEAM Enaryzs, R. Miles, 
1010» 44 


* ester. : 
naeeanst0e for Srrainina Ware, F. 8. Cripps, 
78 


London. 


Piant and VEStELS, 


Tramway Pornts, A. B, Johnston, 


sen., 


J. E. Hoskins and A. C. Haycock, 


7875, Door HINGES, 
ingham. 

nett DOBBIAS, J. Crossley and J. Turner, Man- 

chester. 


7877. Cas# MENT ApsUsTABLE F asTentnas, C. P. Showell, 


irmingham. < 
Pg op rina Tar from Gas, W. Everitt and T. 
‘ aad 72 

,dman, Keighley. 
wie Coan, Cask~ &e., A. Lines, H. Bunn, and J. 
: Mason, Birmingham. : 
7380. SE URING the CorK in BotTLEs, J. Lang and G. 
’ Oakey, Preston 

| 7881 Drivixe THR«SHING Macuines, E, J, Shearer 

: Turriff, «berdeenshire. 
7982. CAKBURETTERS, J. B. Dunlop and J. B. Dunlop 


jun, Dublin 
7683. InvenTED INCANDESCENT Gas Burner, H. A 


Kent, London. 
7g¢4, « LEANING Grats, R. G. and D. A. Morton, 


Dundee. 

7885 AuTOMATIC WkioHING Macuings, W. Eeresford 
and J. H. Eccles, Liverpool. 

7ese, ExpaNDING M&TaL Furniture, W. H. Clegg, 
Burnley. 

787. GuwMtNG of LABELS, G. Dunbar, Glasgow. 

7988, Music Racks, W. Jones, Bradford. s 

7969, CoMPRESSED AIR TURBINES, G. A, Nussbaum, 

London. 

cu Besmemnguets W. J. Odell, Lordon. 

7391. Fotpinc Faprics, W. Hendrie and A. Smith, 
Glasgow. mie 

7392, Fo.pisa Camera Stanps, A. Wilkinton, Man- 
chester 

7393, CLoTHES-BRUSH D1rtT-scrapeR, A. Abel, London. 

7904. PakveENTING DRAUGHTs in FirngpLacegs, D. Hollas, 
‘ondon. 

m. Hat and Ciorugrs Rack3, A. M. Taylor, Bir- 
mingham. e 

7306. Hivos for PoxEs, C. A Allison.—(7The Williams 
Wire Hinging Machine Company. United States.) 

7307, PuLvERISING MILLs, J. H. Elspass, London. 

7398. Hare Cirppers, W. J. Long, A. R. Pelton, and 
C. J. Tifft, London. 

7299 Prepayment Exvectric Marers, The British 
Westinghouse Electric and Manufacturing Company, 
Limited.—(G. G. Tilden, United Stats.) 

7900. ELectric Contacts, C. Herson and 8. D. Brown, 
London. 

7901. BaLt 
London. 

7902. Corsets, O. Zorn, Hanover, Germany. 

7903. Tarpop Sranps for Cameras, F. A. Crallan, 
London. 

7004. Hancers for Winpow Sasnes, W. Hammond, 
London. 

7905. Canrigr for Tarmmee Joist, G. Moore, London. 

7906. CompostnG TELEGRAPHIC Sians, F. taldana, 
London. 

7907. Water Cooters for Enornes, E. R. Calthrop, 
London. 

7908. Water Cooters for Escrygs, E. R. Calthrop, 
London. 

7909. Vatves for CompcsTion Enoings, R. H. Lea, 
London. 

7910. Opgratinc Teack Switcu Points, J. Hartley 
and J. Greenwood, London. 

7911. Rock Dattis, A. Reichwald.(The Duishurger 
Maschinenbau Actien-Gesellschofl, late Bechem and 
Keetman, Germany.) 

7912. Leask Rops for Looms, H. Wilde, Kingston-on- 
Thames, 

7918. Propucts for Dresstinc Yarn, A. Krefting, 


Fatinc and Coupiinc, H. L. Dixon, 


London. 
7914. Fixinec Hammer Heapsto Suarts, J. H. Morgan, 


ndon. 
7915. APPLIANCE for SUPPORTING SHOULDERS, A, Stinton, 
London. 
7916. Fursircrge Connector, C. Franck, London. 
7917. Curtain Rops and Supports, C. E. Challis, 
London. 
7918. Pickaxgs, I. Price, London. 
7919, Erasers, C. L. Burdick and 8S. H. Miles, 


on. 
7920, Locks for RatLway CaRRIAGE Doors, J. G. Galley, 


London. 

7921. Tagatinc Brewers’ Ygast, J. L. Baker, 

ndon, 

7922, Corrmnc-ouT or PoNcHInG MAcuHINgEs, A. Elfes, 
London. 

7928, wn E. P. and H. W. Lawrence and J. Row, 

ndon. 

7924. Propuctne CoLOURED A. A. 
Gurtner, London. 

7925. Razor Strops, J. Westaway, London. 

7926, | ata for Cricket Practice, R. O. Pickin, 

ndaon, 

7927, Macutwg for Dampina Paper for LtrHocrapuic 
Paintine, J. F. Roberts, G. Lloyd, and F. Palmer, 
London. 

7928, Carnuretrers, G. L. Hogan, London. 

7929, Motors, J. Elias, London. 

7930. Crip for Execrraic Wirixe, W. C. Johnson, 


PHOTOGRAPHS, 


ndo 
7931. Cartripor Carriers, A. J. Boult.—(A. Mills, 
United States.) 
7982, INTERNAL ComBusTION Enotes, W. E. Clifton, 
London, 
7933. DisTANCE-MEASURING Devices, E. H. Hathaway, 


on. 

7934, Motors, H. Bezer, London. 

7935. Marattic ATTACHMENT for INSERTION in the 
Sotes of Boots, P. H. Head and L. M. Bennett, 


London. 
7936. Heaps for Botrte Stoppers, L. Strebel, 
= London, 
7937. FLUID- PRESSURE TURBINES, C. Regenbogen, 


2 London. 

7938, ANGLE-INDICATING APPLIANCE, R. W. Newlands, 

" London, 

7939, AUTOMATICALLY-CHANGING GRAMOPHONE PLATES, 

__T. Bree, London. 

7940. CLEantnG BorLeR ToupEs, W. Kemble, sen., and 

_.W. Kemble, London. 

7941, Spgctacie Framas, S. Druiff and E. E. Maddox, 

. London, 

1942. CHanagina PHOTOGRAPHIC PLatTEs, W. Thomas 
London, 

7943, SauTriEs, 8, Niklas, London. 

7944, Grippers for TENTERING MACHINES, E. Gessner, 

ee London, 

7945, Kyirg CLEANERS, R. W. Jones and W. Y. H. Hall, 
London, 

7946, MILKING Macutng, G. Hutchinson, London. 

7947. CONVERTIBLE ENGINES for DERRICKS, A Lambert, 

_ London, 

7948. Capinet for Taste Games, N. P. Rauguth, 
London, 





7949. Maxine Wire Ropg, H. J. Haddan.—(W. I. Avis, 
United States.) 

7950. Hexis for Boots and Suozs, M. A. Kennedy, 
London. 

7951. Kuiers, E. A. A. Dunn, London. 

7952. Pwxumatic Foor, J. Johnson, London. 

7953. OpgraTine Hor AiR Motors, G. Hévelmann, 


London. 

7954. Dyvgine Leatuer, R. B. Ransfird.—(Z. Cassella 
and Co., Germany.) 

7955. Couptines, J. N. Dauncey, London. 

7956. VaLves, J. Hopkinson and J, Hopkinton and Co., 
Limited, London 

7957. Apparatus for SePaRaTine Liquip from Souips, 
T Houghton and the United alkali Company, 
Limited, London, 

7958. M«cHanicm for Actuatinc VaLvgs, R. Kron, 
London, 

7959. Hoor Paps, W. J. Kent, London. 
7960. ELxctric Pumpe, G. B. Ellis —(The Automatic 
Electric Pump Company. United States.) 
7961. OpgninG and CLosina VaLves, 8. Kirkwood, 
London. 

7962. Cuarcers for Cuarcinc Gas Retorts, J. West, 
London. 

7963, ¥iston Rixcs, T Thompson, London. 

7964. Harr Pins, E. Richardson, London, 

7965. Cuarcers for CHakcina Gas Kutorts, J. West. 
London. 

7966. Te.eppoNniIc AppaRatrvs, A. Graham, London. 

7967. Coupiino, G. W. White. London. 

79°8. AvromMatic Macuing, C. 8, McIntyre and J. 8. 
Sawrey. London. 

79°9 Fryinc Macuings, A. Weczera and L. W. Eroad- 
well, London. 

7970 Opxkatino Doors, F. G. P. Preston and G. C. 
kal-ton, London. 

7971. AUT) MaTIC PianororTE Piayers, H. E. Sharps, 
London. 

7972. BaLLows for MusicaL Devices, H. E. Sharps 
London 

7973. Preventineo Horegs Rounnineo Away, J. N. andG 
8S Clapham, London 

7974. burns for WHeets of Venicies, J. R Hayne 
London. 

7975. Gas 
London. 

7976 CuveRDG Wats or CeiLineg, F. R. A. Sundell, 
London, 

7977. OpeRatTInG Evecrric Switcuss, 8. Z. de Fe ranti 
London. 

7978 Removinc Screw Sroprers, A. E. 
London. 

7979. Dritis, W. C. Stephens, London. 

7980. SELF - REGISTERING TaRoETs, G. 
London. 

7981. Dust Screwa, M. Raabe, London. 

7982. SswpinG Davice for TxamMways, R. 
Liverpool. 

7983 EvsecraicaL InscLation of Meta, W. J. Davy, 
London. 


Meters, J. Anderson and J. Mackay 


Christmas, 
A. Peters, 


Chadwick, 


7th April, 1908. 

7984. SHUTTLE-CHANGING MECHANISM 
Slack, Rochdale. 

7985. SHUTTLE-CHANGING MgcHANISM for Looms, R. 
Slack, Rochdale. 

7986 SHUTTLE-CHANGING MrcHaNisM for Looms, R. 
Slack and J. N. Tod, Rochdale. 

7987. NeckTix-space CoLttaR, S. Tams, Sawbridge- 
worth, Herts. 

7988. Fitrine Bui_pinos for ELEectric Lieut, G. Wilkin- 
son, Halifax. 

7989. © pees for AgRaTine Liquips, R. Wilby, 
Batley. 

7990. Hopper Wacons, J. W. Howard, Gloucester. 

7991. Gas-makING and Disrriputine Devics, P. J. 
Davies, London. 

7992. Lear-TorNino Tao, T. Downie, Liverpool. 

7993. Pozzux or Gang, 8S. Cunliffe and L. C. V. Hard- 
wicke, Glasgow. 

7994. Skat or FooTsTtooL, G. W. Rowe, Manchester. 

7995. LupricaTine Cyc.gs, T. Hibbert and R. Clegg, 
Galifax. 

7996, O:_tna the Faces of Cricket Bats, J. H. Cleave, 
Bradford. 

7997 Sarety Bar or Ratt for Hoist Doors, J. Saville, 
Bradford. 

7998. Rurinine of Bert Sugar, 8. Stein and C. J. Cros- 
field, Liverpool. 

7999. TuRNtnG Over Sueets of Music, J. Moore, Hol- 


for Lcoms, R. 


gate, York. 

8000. Cages and Unwiypine of Bopetys, 8. Hulme, 
Glasgow. 

8001. SHow CaRps for DispLayine Goons, J. Raymsa, 
Glasgow. 


8002 Castixa Waits Mera Tusss, T. Thorp, Man- 
chester. 

8003. Hincrs, H. Hawgood, Eccles, near Manchester. 

8004. Friction CLutcuss, T. W. 8. Hutchins and W. 
Adams, Stoke-on-Trent. 

8005. Ferritiser, J. Meiklejohn, Glasgow. 

8006. Exgrcisinc APPARATUS and Doms Batts, L. 
Dobie, Glasgow. 

8007. Cazgse Cutters, W. T. Wells and J. G. Everitt, 
Soham, Cambs. 

8008. Tram SHackies, E. Davies, New Tredegar, 
Glam. 

8009. Lock for Brarpina Macuingry, J. Tyms, 
London. 

8010. ELecrric Pusa Contact Device, W. G Heys. 
—(Richmond Electric Manufacturing Company, United 
States.) 

8011. SuGaR-caNnE MILLs, J. McNeil, Glasgow. 

8012. Stretcnixc Macuings, J. and C. H. Dalglish, 
Glasgow. 

8013. Faurr Baskets, H. E. Cuthbert, Glasgow. 

8014. Borrte-wasHine Baskets, J. and R. Whyte, 
Glasgow. 

8015. Apparatus for Distenp1Ine Fasrics, W. Mycock, 
Manchester. 

8016. Apparatus for Guiptnc T&xTILE Piece Goons, 
W. Mycock, Manchester. 

8017. Hinexs of Suips’ Scutriss, J. Hart and R. Gibb, 
Glasgow. 

8018. INpucTion Motors, A. L. Cushman, Glasgow. 

8019. Fiurp PxessurE Systems, W. Fairweather.—(W. 
H. Thayer, United States.) 

8020. SipuHon for the InpucTION Pipgs of SrzEaAM Pumps 
and Conpsensino Enoines, W. Fairweather.—(M. 
Fogg, United States ) 

8021. INpucTION Motors, A. L. Cushman, Glasgow. 

8022. Oren or Enctosep Arc Lamps, J. F. Wakelin, 
W. Bunn, and C. J. Weston, London. 

80238. MILK CeNnrRiroGAL Macuings, A. T. Herzberg 
and G. J. Schemalleck, Glasgow. 

8024. SHakue or ToMBLING Barret, R. A. Griffiths, 
Birmingham. 

as = — Sixnves for SpRmnG TERMINALS, F. Schrider, 

erlin. 

8026. ManuracturE of Sregi, H. W. Lash, Birmirg- 


am. 

8027. Supports for INCANDESCENT MANTLES, G. B. Tem- 
pleman, London. 

8028. Construction of ELectric Arc Lamps, C Oliver, 
London. 

8029 KoTaRy Enornes, F. L. M. Forster, London. 

8030. Tractors for Towine Cana Boats, 8S. W. Wood, 
London. 

8031. Pin Hotpgr, W. Stabb, London. 

8032. Fastener for Fixine Curtains, C. F. 8. Webster, 
London. 

8033, Stacg Lockxine Devicss, A. Grothe and V. Wage- 
ner, London. 

8034. Sarety Device for Stoprrnc Rat.way ENGINES 
and Trains, G. Brewer.—(7. 7. Chaloner, United 
States.) 

8035. NON-REFILLABLE Bortt.es, J. B. Conger, London. 

8036. WkIGHT-DRiIVEN Motors, E J. Coome, London. 

8037. Tires for WHEg.s of Motor Cars, R. H. Bicknell, 
London. 

8038, Gotr Batts, A. W. Benjamin, London. 

8039. AFFIXING PostaGE Stamps to Enve.opss, J. R. 
Turner and M. &timpzon, London. 





8040. TRaveLLinG Lappers for Fire Escapss, B. Alder- 
son, A. A. Borrowman, London. 

8041. Dimpiay Stayps, A. Jessel, London. 

8042. SckEW-TU‘ BINK PropsLiKRs, O. G. Nagel-Heyer 
and K.J.G Albrecht, Lundon. 

8043. Lane. Hoip«r for RarLway Wacons, I. M. and R. 
8 Johns, London. 

8044 TranysportTaTion of Live Fisu, E. Collins, 
London. 

8045. Furwacrs for Verticau Borers, B. J. B. Mills. 
—(The American Stoker Company, United States ) 

8046 BicycLe Lamp, G. C. B. Culley, London. 

8047. Non-R#FtLLABLE Botries, T. Bonner and W. H. 
Howe, Banbury, Oxfurdshire. 

8048. PHask Measunino InsTRUmMENTS, A. C. Heap 
London. 

8049. FIRg-EX1INGUISHING APPARATUS, E. Edwards.—(/ 
F. MacWitliam, United States ) 

8050 Winvow-, H. BH. Lake.—(Siith- Warren Company, 
United States ) 

8051. Makin» Topine, H. H. Lake.—(G. A. Martin, 
United States ) 

8052. Ws B-PKEFECTING PRINTING Macuinzs, J. L. Firm, 


ndon. 

8053. Makino Hest Ranps, A. C. Heath and F. E. Shaw, 
London. 

8054, BrusHes for ELecrric Macuings, M. A. McLean, 

«ndon. 

8055 AppaRatus for Lowertnc Persons from BorNING 
BuILDINGs, A J Harland, London. 

8056. IncaNDescENT Ei: ketTxic Lames, A. J. Boult — 
(The American Miniature and Decorative Lamp Com- 
pany. United States.) 

8097. Fuss for Peosu TiLes, H. Dahlke, London. 

8058, PorTaBLE S: ppokTs for Camuras, G. Gciger, 
London. 

8059. Taper RovLt¥R Bearrnos, Wright's Taper Roller 
Bearings Syndicate Limited.—(W. H. Wright, United 
States.) 

8060. ‘TypE-c-sttnc Mecuanism, A. J. Boult.— 
(Lanston Monotype Muchine Company United States ) 

8061, Fi:tex»,O Mebnert and P. tape Londcn. 

8062. GoLF Batis, P. F. Woods, London. 

8063, CycLe Tires, L. F. sachs London. 

8064. NOn-RKFILL4BLE Botti ks, LF. Sachs, London. 

8065. GoLF Bait», L. F. Sachs, London 

8066. Makino Maicues, G C. Marks.—(The Svperior 
Match Company, United States.) 

8067. CompositE Pitines. G. C. Marks —(The Brown 
Hoisting Machinery Company, United States ) 

8068 CaULKING SgaMs of VessELs, C. G. Hightower, 
London. 

£069. Compinep Hart Brus and Sticker, G. R. Mac- 
Intire, London. 

8070. Winvows, H. H. Lake.—(Smith- Warren Company, 
United States.) 

8071. TRAVELLING Trunks, E. Petz, London. 

8072. Bicycies. B. F. Modisett, London. 

8073. VaRIABLE Spexp Gear for Motors, A. G. Bobbett, 
London. 

8074. Paonocrapus, A. Bornand, London. 

8075. Coin-FReED APPARATU?, J. Y. Johnson.—(0. Jacger, 
United States.) 

8076. Pyeumatic Too.s, H. R. Prindle and J. U. Adolph, 
London. 

8077. Borriine L:quips, E. Hcoward and H. J. Dowell, 
London. 

8078, Winpows, H. H. Lake.—(Sia:th-Warrea Company, 
United States ) 

8079. Saraty AppaRatts for Suips, R. C. Scott, 
London. 

Vacuum Baakge Mercuanism, H. E. Brown, 


8080. 
ndon. 
8081. Trays for Hotpine Pestcarps, E. Wrench, 
London. 
8082. Propucrion of Motive Power, G.S Dobrashian, 
mdon. 


8083. DsmonsTRaTING the Motion of the Eartu, D A. 
Casalonga, London. 
8084. MANUFACTURING EmBrorpgRy, E. U. Euff, 


ndon. 
8085. Pumps, T. Thompson and The Edwards Air Pump 
Syndicate, Limited, London, 
8086. Apparatus for TraNsMItTING Carco at Sza, 
4. Melandri, J. H. Hallett, and T. Jones, London. 
8087. CusHIon Tires for Vanicies, J. N. Dages, 
London. 

8088. Gas Enoings, D. Clerk, H. N. Bickerton, and 
H. W. Bradley, London. 

8089. WkIecHING AppaRaTus, W. P. Thompson.—(Z. 
Aliprandi, Italy.) 

8090. ACETYLENE GENERATORS, FE. J. W. Wood, Liver- 


pool. 

8091. Improvine the Qua.ity <f Bray, E. Cooper and 
J. Westgate, Liverpool, 

8092. Icu-makive Macurng, G. 8S. Baker and J. McRae, 
London. 

8093. en Macaig, G. 8. Baker and J. McRae, 

mdon. 

8094. Brink Drums, G. 8. Baker and J. McRae, 
London. 

8095. MegpicaL An.£,THETIC Compounps, L. Ritsert, 
London. 

8096. Boots and SHogs, E. J. Bliss, London. 

8097. Winpows, H. H. Lake.—(Smith-Warren Company, 
Dnited States ) 

8098. CovpLines, J. W. Mackenzie.—(W. Vaugh, United 
States.) 

8099. ManuracturE of MaroarRing, R. Jurgans, 
London. 

8100. AMusEMENT Apparatus, W. H. Wheatley.—(The 
Springfleld Amusement Company, United States ) 

8101. MANUFACTURING MALLEABLE I[roy, F. E. Young, 
London. 

8102. Winpows, H. H. Lake.—(Smith- Warren Company, 
United States.) 

Sth April, 1903. 

8103. Exsctrric Licut Fittings, 
London. 

8104. Devatoprne Trays, R. 8. Burgess and E. Leigh, 
Stoke-on-Trent. 

8105. Propucine FLtavourEp Dainks, F. W. Warrick, 
London. 

8103 ApDJcsTaBLE Heap Rest for Cuarrs, M. Aubrey, 


W. P. Adams, 


Hull. 

8107. ATTacHMENT for RiFtEs, H. Hallows, Man- 
chester. 

8108. Laces for Fastentna Corsrts, F. Kennedy, 
Glasgow. 

8109. Risine Srats, R. H. Taylor, Birmingham. 

8110. Comprsep Bortriine Macuinr, J. D. N. Moles- 
worth, Littleborough, near Manchester. 

8111. Reou.ators for Gas Taps, G. Helps, Nuneaton. 

8112. Exxcrric SigNALLine Apparatos, L. E. Harvey, 


alifax. 

81138. AUromMaTiIc PrRintinG AppaRatvs, H. C. Gardner, 
ndon. 

8114. CENTRIFUGAL Macuines, A. R. Rvebcrtson, 


Gla: 
8115. 


Glasgow. 

8116. Grass Botriss, H. V. R. Read and K. 8. Murray, 
London. 

8117. Maxine Sat, H. Tee, Liverpool. 

8118. AuromaTic SH#otrurs for Looms, E. Flemircg, 
Keighley. 

8119. CigaRETTE CasEs, W. Watson, Stoneywood-by- 
Denny, N 

8120 FKREE-WHEEL BACK-PEDALLING BRAK, J. Parkes, 
Birmingham. 

8l1zl. ADVERTISEMENT SiGns, W. J. Partridge and F. T. 
Love Bristol. 

8122. Dry Sgats for Tramcars, D. A. D. Brown, 
Glasgow. 

8123. Wrencu, J. J. Whittaker and R. Tattersall, 
Accrington. 

8124, Cvcte WueeEts, D. J. Jones, Bristol. 

8125. RecuitaTina Steam Supp ty, W. and J. Cormack, 
Glasgow. 

8126. Friction CLutcues, R. Lindsay, Dundee. 

8127. CorporEIT/NG Arr for LighTING PuRPosES, The 
Fietz (Preliminary) Syndicate, Limited, and C. J. 
Grist, Leeds. 


sgow. 
ManvuracTuRE of GotF Batts, J. Pattison, 


8128. ArracuMENT for Fisuixc Lings, T. Cowburn, 
Gloucester. 

8129. Guanp for CircuLaR Saws, T. Scott, Manchester. 

8130. DuvriLLation of CaRBonaczous Matrus, J. L. 

Hawliczek, Liverpool. 

8131. CLutcHss, P. A. Houghtaling, Manchestcr, 

8182 Sound SIGNALLING AppaRaTus, V. Lalenne, 
Liverpool. 

8133. RurLector for Bicycie Lamrs, G. C. B. Culley, 
London. 

8144. CLrocxs for Recorpine Time, W. J. Wilshaw, 

London. 

8135. Gas Retorts, W. Angus and C. McPherson, 

London. 

8136. Suac KLE Sarety AppLiaNce for Tram, J. Evans, 
Lianbracach, uear Cardiff. 

8137. ELECTKICALLY-DKIVEN AUTOMOBILES, E. W. Hart, 
London. 

8128. Fitinc Macuiygs, H. Fairbroither.—(F. W. Shultz, 

Onited States ) 

8139. SINGLE-TRIGGER DoUBLE-BARREL Gens, F. Beesley 
London. 

8140. Vick TapiEs. T. J. Syer, London. 

8141. Cxampina PictuRg FRAMEs, 

London. 

8142. Exrtoston Motors, T. 8. James, London, 

8143. CiGakETTE~, A Womersley, London. 

8144. AXLE-BoXE»> fcr Raitway ViHic Es, T. H. Roberts, 

London. 

8145, Trovenus for Erectric Conpuctors, H. P. Smiih, 

Lon 


F. Muggridge, 


on, 
PoxTaBLE Bi1tsaRD Boarp, J. H. Lewis, 
Loudon. 


London 

8148, Fiy1nc Exercises, H. Hartig, London, 

8149 Store Boxes for Coats, E. a. Winkler. London. 

8150. CLovine Hoits in CoIMNEY WALL», H. Kammann 

London. 

8151. Vatve for Gas Pipes. F. Nusch.—(The Deutsche 

Gassellatziinder Actien Gescllechost, Germany.) 

8152. SinKs, K. Warwick, London. 

8153. Mats, F. W Croucher, Fleet, Hants, 

8154 AUTOMATICALLY WkIGHING CoaLs, B. Norton, 
London. 

#155. LoapinG of Guns, C. P. E. Schneider. London. 

8156. Fir1inc BREECH-LOADING Guns, C. P. E. Schneider, 


London. 

8157 Vent Vatves for BarreExs, Z. Brooks, Birming- 
ham 

8158 IncanpEscenT Gas Burners, 8S. Falk, London. 

8159. AutomMaATIC SiGcNaL Guy, J. Poultier, Londen. 

8160 Draw-orr Tap for BoTrixzs, H. Garten, Lorden. 

8161. Borr_Le StopprrRs, E. Krauss, Londen. 

8162. Fret for FiasH Bomegrs, R. H. 
Egglescliffe, R 8.0., Co. Durham. 

8163. Fireworks, S Salas, Lundon. 

8164 Srerpincs for Pustic Bumprses, T. Pctter, 
Croydon. 

8165. TREATMENT of Brewers’ Grains, A. J. Lambert, 
London. 

8166. TrEatTine Gas, C. C. Carpenter and J. M. Somer- 
ville, London. 

8167. MANUFACTURE of Fiax Fisrr, B. C. Mudge, 
London. 

8168. ADVERTISING Davices. H. Largfelder, London. 

8169. HaLF-ToNE S-REENS, H. H. Lake.—{J/. Jacobson, 
United States.) 

8170. Cvuitivators, 8. L. Allen, London. 

8171. StretcHinG BarpBep Wire, J. E. Hazlehurst, 
London. 

8172. Szamuxss Joints of CycLE Frames, J. L. Hanman, 
Birmingham. 

8173. Picturng Hanxczer, A. Doman and F. Harper, 
Birmingham. 

8174. PangL Construction for Doors, W. C. Edwards, 
London. 

$175. SkepaRaTING Or_y Supstances from WarTER, 
Davis-Perrett, Limited, H. T. Davis, and E. Perrett, 
London. 

8176 Steam SHovets, A. W. Robinson, London. 

8177. WaT#ER-CLOsET Fiitincs, H. L. Doulton and R. J. 
Pleace. London. 

8178. Manuracture of Surrt Borrons, E. P. Linch, 
London. 
8179. KoTaRY R. Lee, 

London. 
8180. ADBERING Parricies from CyLinpers, A. G 


Bolsover, 


Fiurip PRESSURE ENGINES, 


Bloxam.—(Press und Walzerk Aktiengesellechayt 
Germany.) 
8181. Opsratinc Tramway Points, W. Taylor, 
London. 


8182. Coatinc MreTats with Coprrr, S. Cowper-Coles 
and 8. Cowper-Coles and Co., Limited, London. 

8183. Door Fasten1nos, J. P. Halket, London. 

8184. TREATING PRopucER Gas, IF. Wanecek, London. 

8185. PLatinumM CAUTERISING APPARATUS, R, Kettner, 


mdon. 

8186. Raiz Joint, G. C. Marks.—(0. M. Deeming, United 
States.) 

8187. CatcuLaTiInc Apparatus, J. W. Bamberger, 
London. 

8188. Supports for Sgats of Cuairs, J. G. Cowe, 


London. 
8189, Tires, P. W. Meyer and O. E. Kellermann, 


ordon. 

8190. Metat Movutps for Castine, W. 8S. Clarke, 
London. 

8191. Tray for PHotocRapHic Puatss, A. W. Southey, 
London. 

8192. EconomicaL UTILisaTion of ConvEnsers, C. Caille, 
London. 

8193. DisENGAGING APPARATUS, R. Pictsch and R. Stein, 
London. 

Gas - CARBONISATION APPARATUS, J. 
London. 

8195. Mrrers, L. Plisson, London. 

8196. RecuLatine the Suprry of Gas, A. §&. Francis, 
London. 

8197. Courtine, N. Bilint, London. 

8198. FounTarn Pens, E. Reisert, London. 

8199. Crangs, J. Matthews, Liverpool. 


Liihnne, 


820. E.xctric CuRRENT CoLLectors, H. Sheldon, 
Liverpool. 

8201 Propuctne CHENE Errscts on YarRy, P. M. Barbay, 
Liverpoo 

8202. Apparatus for Coo.tine Coxe, I. W. Pike, 
Liverpool. 

8208. Segmp - cHANGING MecHaNismM, H. Livesey, 
London. 


8204. Cover Patcu Fasteninos, T. J. Carr, London. 
8205. Apparatus for Propucina Itiusion, F. W. 
Thompson, London. 

8206 AppaRaTus for the Propuction of PRINTING 
Sorracss, 8S. 8S. Nordin and M. A. Meyer, London. 
8207. AGRICULTURAL IIanD Hogs, W. Weller, Swars- 

combe, Kent. 
9th April, 1908. 


8208. CoLLAPsIBLE CARDBOARD Box, 8S. M. Thcmpson, 


Glasgow. 

8209 AppLIaANceE for Towinc Trawis, F. Dawes, 
Bristol. 

8210. Avromatic Covtpiixc Burrgrs, A. E. Schurr, 
Woking 


§211. Castinc Apparatus, J. Butler and J. Evans, 
Manchester. 

8212. ManUFACTURING ALKALI NiTRITES, J. Grcssmanp, 
Manchester. 

8213. T:z-8-Rs, Bayliss, Jonesand Bayliss, Limited, and 
R. Howarth. Wolverhampton. 
8214. CLurcHes, J. Walker, Leeds. 

8215. Takk-up Loom Motion, 
Duberess, Yorks. 

$216. *iEcTaic Licat Fittires, W. V. Faizhu st 
Halifax 

8217. SHacKiks, J. Tanner, Abercarn, Mon. 

8218. Hooks for Hanorne Ciotuss, W. Dobbs, jun., 
Birmingham. 

8219 Foi pine Martrressks, The Birmingham Woven 
Wire Mattress Company, Limited, and T. W. 
Blantern, Birmingham. 

8220. Reeutatine Heat of IncuBators, C. H. Wilkins, 


E. Hollingworth, 





Southampton. 
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$221. Lieut Moror Vsnicies, A. W. Brightmore, 
Egham, Surrey. 

$222. PaxpanTs, T. Wall, Birmingham. 

$223. Curps for Trunks, C. Lucas and J. Barnett, 
Birmingham. 

$224. Apparatus for Heatine Buriprxas, W. Rushton, 
Keighley. 

§225 ArsosTaRLE GotF Cius Heaps, J. and J. 8. Law, 
Glasgow. 

$226 SEcURING ENVELOPES, H. Gocdfollow, 
Glasgow. 

$227. Pomp, A. Young, Hull. 

$228. WEIGHING APPL. 1ancg, R. Punton, Newcastle-on- 
Tyne. 

$229. Burrox, M. B. Ryan, Boston, Mass, United 
States. 

$230. Apparatus for Pcactxa Paper Topss upor the 
Sprnpies of Muss, W. Young and E. Leadbeater, 
Manchester. 

8231. Looms, J. Shaw, Manchester. 

$232. ConTROLLING Faparic TENSION, 
Manchester. 

8233. DRAUGHT-INCREASING 
Manchester. 

$284. Seats, W. March, London. 

8235. CONTROLLING the Suppty of Bossrys to SHUTTLES, 
The British Northrop Loom Company, Limited.— 
(The Nerthrop Loom Company, United States.) 

$236. SounpiInG Macnunygs, E. E. Wigzell, London. 

8237. Marcu Stanps, F. H. M. Cubison and E. J. Nowell, 
London. 

$238. Swine, F. H. M. Cubison and E. J. Nowell, 
London. 

8239. Uritisinc Waste Acip, W. W. S. Westwood, 
London. 

8240 Coser Connections, C. Willis and A. Bates, 
Halifax. 

$241. Harr Cream, M. Morgan, London. 

$242. Propettinc Sars or Boats, J. 
London. 

8243. OpgraTiINc Tramway Ports, J. H. 
London. 

$244. Ware. Scotcuer, J. Carter and J. W. Brook, 
Kirkburton, meg Huddersfield 

$245. Wrencuks, N . B. Stone, London. 

$246. Ticzs, W. F. Atkins, London. 

8247. Propucinc Motive Power, R. G. 
London. 

8248. AUTOMATICAL of Gas, 

London. 

$249. AvvgeRTisING Boarns, C. Dubler, London. 

$250. Overcommnc Errects of [PersprraTion, F. 
Faltynek, London. 

$251. ADJUsTARLE Hotprer for Maps, O. W. Seiffert, 
London. 

8252. Portaste Support, F. Nusch. — (J. 
Srritzerland.) 

$253. Insutator Casino for Jornts, W. F. 
Londor. 

8254. Tonacco Pipr, J. F. A. Billeter, London. 

$255. Vatvas, E. T. Cheer, W. Tees, and H. 
London. 

8256. ELecTRIc CONTROLLING Systems, G. Westinghouse, 
London. 

$257. PREVENTING SLIpPine of WHEELS, H. 
dish, Lendon. 

$258. Hooks and Evgs, C. Andreasen, St. Louis, United 
States. 

8259. ELECTRICAL OPERATION, J. C. Slaughter, St. Louis, 
United States. 

£260. Printinc PHotTocRaPuic Picturgs, E. T. Butler, 
London. 

TELEPHONE Supports, G. Couzens 
Halliday, London. 

8262. Comrinep Exectric Ber Pusu, F. R. C. Joyce, 
London. 

$233. Grass Mowers, J. W. Hornsby, and 
J. Money ’ London. 

8264. SeLr-pLayina Instruments, C. Warren. London. 

Draivisa Gear for VeLocipgpses, J. Allan, 

London. 

8266. _PropucTion H.C. 

London. 

$267. SckEwine in Stup3 of Macurinery, E. Ravet, 
London, 

$268. Pristine Macurygs, A. Sauvée, London. 

8269. Apparatus for Convgeyin; Goons, A. Sauvee, 
London. 

8270. Coatine Banks with ADHESIVE MATERIAL, P.S. 
Smith, London. 

8271. Knirrinc Macutngs, A. Mills, London. 

$272. LivotyPg Macaings, A. J. Boult.—(C. Muehliesen, 
Germany.) 

8273. WsicHinec Macurng, E. Farrar and 8. R. Adams, 
London. 

$274. Rackifor Ho_pine Toret ArTIc.Es, G. L. Laving- 
ton, London. 

8275. ARTIFICIAL Strong, J. T. Norman, London. 

8276. VaLves, B. Rhodes, sen., and B. Rhodes, jun., 
London. 

8277. Buinp Rotiers, G. C. Marks.—(J. Renner, United 
State 3.) 

$278. MAKING NITRO-CELLULOSE, J. M. and W. T. 
Thompson, London. 

8279. MH iectric Switcugs, T. 
London. 

$280. ELECTRIC 
London. 

$281. Means for TRANSMITTING Power, C. R. Gerrard, 
London. 

8282. Power TRANSMISSION MECHANISM, C. Y. Hopkins, 
London. 

8283. ApsusTaBLE Sgat, B. J. B. Mills.—(A. J. Reynolds, 
United States.) 

8284. Gas Lamps, O. Haltenhoff and W. Kronheim, 
London. 

8285. Device for Marktnec Tennis Batts, J. A. E. 
Hickson, London. 

$286. CARBURETTERS for ExpLosive Enotnes, C. O. 
Hedstrom, London. 

$287. ExtracTini; Ammonia from Gasgs, R. Brunck, 
London. 

8288. Biinp Rotigrs, F. M. Vickery, London. 

$289. Apparatus for SuppLyine Liqtips, R. Wright, 
London. 

8290. TREE Protector, H. H. Lake.—(The Arndt Tree 
Protector Company, United States.) 

8291. ImproveD Excavaror, W. H. Fulcher, Kingston- 
on-Thames. 

8292. TeLEGRAPH-RECEIVING INSTRUMENT, W. S. Steljes, 
and the Typewritiog Telegraph Corporation, Limited, 
London. 

8293. Device for PREVENTING MISTAKES in TAKING 
Aarts, W. P. Thompson.—(The Bayerische Celluloid- 
wvaarenfabrik vormals A. Wacker A. G. Germany.) 

8294. —_ of CookinGc VessEts, W. Allanson, Liver- 
pool, 

8295. STEERING and Propg.iine Suirs, E. Bohn, Liver- 


G, 


R. R. Roberts, 


Appuiances, J. Walker, 


Hindell, 
Pick, 


y A. Malnero, 


IGNITION E. Ziromer, 


Votseh, 


Hobdell, 


Ireland, 


8. H. Caven- 


ud G. E. 


J. Lowson, 


$265. 


of MATRICEs, Hansen, 


von Zweigbergk, 


Swircnes, T. von Zweigbergk, 


pool. 

8296. Stemminc Leaves 
Liverpool. 

8297. Boots, E. Licbmanp, Liverpool. 

$298. Manuracrune of Sres., T. J. Tresidder, 
London. 

8299. Makino ArRMouR Puates, T. J. Tresidder, 
London. 

8300. Drawixc orr Water from Mines, H. Aitken, 
London, 

8301. Semi-automatic Frre-arMs, T. R. R. Ashton, 


8302, 


of Topacco, F. Salomon, 


on. 
SKEIN - FORMING Appiiances, E. Vierhaus, 
mdon. 

8303. Cuaroine Devicg for Firg-arms, T. R. R. Ashton, 
London. 

8304. ConTRoLiIvG Switcues, J. E. Spagnoletti, 
London. 

8305. Brusurs, D. F. Maher, London. 

8306. Lace Fasteners, F. W. Leopold, London. 

8207. Canvas Stretcaers, W. J. Dorganand A. Bielen- 
berg, London. 

8308. Governors, G. F. 
London. 

8309. Frames of Motor Veutcies, W. H. Clarke, 
London, 


Lasher and I. B. Holzman, 





8310. Sezep Inpicators, J. Foerster and F, Engel, 
London. 

$311. Gotr Batts, R. B. Price, London. 

8812. Fountain ArracnMent for Pans, T. 
London. 

8313. InpvustRIAL TREatTMENT of CaEwtcats, J. Lithne, 
London. 

8314. Apparatus for Reaucatixe Stream, A. Heintz, 
London. 

$315. TickkT Puncues, J. Metcalf, London, 

8316. Automatic VaLvgs, A. H. Schmidt, London. 

8317. Apparatus for Ratsina Saips, C. Paulitschky 
London. 

8318. TarPauLtns for RatLway Wacons, A. Spencer, 
London. 

8319. PRESSURE T. Glascodine, 
London. 

8320. Burnixo Fine Furr, W. L. Wise.—(The Stirling 
Company, United States ) 

8321. ELecrrio Sarety Davice, M. and E. Heinrich 
and R. Proeger, London. 

$322. MoToR-aAMPRRE-HOUR Meters for ELEctric 
Pressurss, W. E. Evans.—(Al/gemeine Elektricitata 
Geaellachart, Germany ) 

$323. Bre Taps, T. Maddocks, London. 

8324. Trouser Presser, V. W. Lloyd, London. 

8325. InpicaTING the ARRIVAL of Pickoss, E. A Buret, 
London. 

$326. BLastina Rock, P. and J. M. 
a London. 

8 Hann es of WaLkine Sticks, &c , W. H. Tregea, 
"acaten. 


Quinlan, 


InpicaTors, R. 


A. MacMahon 


11th April, 1903. 

8328. Tragatixe ARsENIcAL Orgs, J. Swinburne and E. 
A. Ashcroft, London. 

8329. Looms for Weavine, W. Ashburn. Manchester. 

8330. Mintarure RiFLE Suoo1rne, F. Flatman, Erith, 
Kent. 

8331. CoupLtne Pry for Tram SHackces, D. Watkins, 
Rhondda Valley, Glamorgan. 

8382. Kyire CrLeangrR, E. 8S. Horn, 
Croydon. 

8333. Risine and Fatiine Tarasts, R. A. Rogers, 
Brading, Isle of Wight. 

8334. Straw BRuISING Apparatus, J. A D. Bornemann 
and G. C. Kirby, Lincoln. 

8335. Paint Vewicies, E. H. Strange and E. Graham, 
London. 

8336. TaBLE Qooits, J. F. Hill and J. 8. 
Accrington. 

8337. CoupLttnc for Rartway Veuicirs, H. Medway, 
Southampton. 

8338. SprnninG Mcu.es, A Hitchon, Accrington. 

8339. Automatic COIN-CONrROLLED Toy, W. Gunn, 
Manchester. 

$340. Seatina the 
Manchester. 

8341. Game, T. Griftiths and Clarkson and Griffiths, 
Limited, Manchester. 

8342. Steam Enoryg, M. M. Round, Birmingham, 

8343. E:ectric Reversing Switcu, 8. H. and H. W. 
Heywood, Manchester. 

8344. Gonas for Doma«stic Usp, J. G. Hall, Birmingham. 

8345. Frurp Pressure Lirrs, J., A., and A. Dykes, 
London. 

8346. Recorpine Weicnt of Gratin, E. Higginbottom, 
Liverpool. 

8347. Jorstinc Tongs and Rops, J. T. Petford, Mau- 
chester. 

8348. TagaTinc Szewace Stupor, H. Spence and P. 
Spence and Sons, Limited, Manchester. 

8349. Secr-actinc Muvgs, J. Hetherington and Sons, 
Limited, and G. E. Ross, Manchester. 

8350. Borrrzs, T. Hill, Hull. 

8351. Beit Fasteners, E. and W. Evans, Nottingham. 

8352. Jornt Boxes for ELEcTrRIc CABLES, Ww. W. 
Lackie and W. T. Calderwood, Glasgow. 

$353. PHonocrapnHi:, W. Pierpont, Manchester. 

8354. Sprsnrnc Macuings, C. 8S. McConnon, 
Brighton, Cheshire. 

8355. RengaTiInG CompREssED Arr, Z. W. Daw and J. 
Richardson, London, 

8356. ORNAMENTING VasEs, Xc., 
Bassano, Keighley. 

8357. DEVELOPING ‘Rays, R. 8S. Burgess and E. 
Longport, Stoke-on-Trent. 

8358. THREaD Spoots, W. D. Johnston, Glasgow. 

8359. Winpow Sasues, W. Hutton, Glasgow. 

8360. Hansom Cars, W. Greenwood, Manchester. 

8361. Boppins for Ho_pine Fiprovs Mareriats, R. 
Mellcr, Manchester. 

8362. Gutty Traps, W. Smith, Manchester. 

8363. SHavina Apparatus, W. Whitehead, J. Finch, J. 
W. and C. Watts, Manchester. 

8364. BeprRoom UTEnsIL, C. P. Rogers, Hove. 

8365. Cover for Cusutons, H. E. Turkington, Glasgow. 

8366. Fiurp Composition, F. N. Philpott, Guernsey, 
Eureka. 

8367. SampLinc EssgnTIAL Perromgs, F. W. Warrick, 
London. 

ga eo Are in Frre-craTe3, A. J. Shedden, 
Dudley. 

8369. LirtiInc Macutygs for Potatoss, F. M. Watson, 
Dundee. 

8370. Looms for Weavine, G. Baudré, Manchester. 

8371. Om-FgeEpsER, C. E. Herbert, Hull. 

8372. MovaBLe Porst for Tramways, A. B. Johnston, 
Aberdeen. 

8373. SEL F-LUBRICATING Bgearincs for Sa4 rts, F. Brooke, 
Halifax. 

8374. CizantInG Topacco Pipss, F. A. Pyke, Keighley. 

8375. SHARPENING Rock Dritis, W. P. Lightbody, 
Keighley. 

8376. Jorntinc of Dratn Pipgs, A. Urie, Glasgow. 

8377. LacE-cU1TING Macuings, F. Miiller, Frank fort-on- 
the-Main. 

8378. Raitway Wacon Covup.ines, G., H. F., and A. A, 
Parrott, London. 

8379. Rotary Esornes, W. Fairweather.—(The Ameri- 
can Pertection Engine Company, United States.) 

8380. FusiBLg Ecectric Cot-ovts, H. F. J. Thompson, 
London, 

8381. Apparatus for TiminG Birp Races, T. Gardner, 
Liverpool. 

8382. Protectine TsxTILE Goons, P. M. Krais, Liver- 


Addiscombe, 


Gough, 


Costests of Jars, A. R. Bancroft, 


New 


A. Edwards and G. H. 
Leigh, 


pool. 

8388. Switcn AcTuaTING MecHanisM, J. H. Fitch, 
Liverpool. 

8384. Skwixe Macutygs, 8. Hartmann and E. Maxdorf, 
Berlin. 

MANUFACTURE Of PERFORATED FL oors, E. J. Sil- 
pee Leeds. 

8386. PROTECTING STUFFING Boxes, C. A. Fim, E. H. 
Strange, and E. Graham, London. 

8387. SLABS, PLares, or BLocxs for Wats, G. Wilson, 
London. 

8388. FicuRED TEXTILE Faprics, G. Mort, Bradford. 

8389. Excectric AcccmuLaTors, R. Triib and Co, 
Limited, London. 

8390. FrnisHInG Fge_TeD Fasr:c3, R. J.C. Mitchell and 
J. Eoton, Manchester. 

8391. IGNITION APPLIANCES, F. Tudsbury, Sheffield. 

£392. Securtne Rattway Caairs, E. Wilding and J. 
Warbuton, Bolton. 

8893. ManoracTureE of Brass Topes, F. H. Terry and 
The Tyne Brass and Copper Tube Manufacturing 
Company, Limited, London. 

8394, — Net and Fisnine Gear, W. H. Storey, 


Londo 

8395. Sorroat for Dryixc Paotocrapuic Prates, F, 
Sedlecky, London. 

8396. ApraRatus for Soppityina Distnrgctant to 
FiusHixa Cisterns, A. Drakard.—(WV. Plowman, 
Victoria.) 

8397. Mowixe Macutnes, C. H. Hewer, London. 

8398 Sream Generators, P. E. Leroux. London. 

8399. APPARATUS for PRINTING T+ XTILE FaBRICs, Hulse 
and Co., Limited, E. Adams, and W. A. M. Wallwork, 


mdon. 
8400. Lockrne of Borties, J. D. Adams and G. B. Wade, 
London. 
$401. TaLktne Macurygs, H. H. Lake.—(Z. R. Johnson, 
ODnited States.) 


8402. Burrgr Casinos for Ramway Veuicres, H. 
Ehrhardt, London. 

8403. Saips’ Hatcaways, C. Witzke, London. 

8404. Boxes with Sprina Covers, 0. and J. Stern, 
London. 

8405, Manuracturg of Sutpaur Dyas, C. D. Abel.— 
(Actiengesellschaft fiir Anilin Fabrikation, Germany.) 
8406. Manuracture of Dygsterrs, C. D. Abel.—(Actien- 

gesellschast fiir Anilin Fabrikation, Germany.) 

8407, Rotary PLoveHtIne Toots, W. Lorenz, London. 

8408. Drivina Gear for Moror Cars, W. Taylor, 
London, 

14th April, 1903. 

8409. Wrspow Lock ARRANGEMENT, W. Seymour, 
London. 

8410. Veutcie Trees, 8S. G. Board, Manchester. 

8411. Taps for Casks, A. D. Pc gson and J. Johnson, 
Birmingham. 

8412. LAMP-LIGHTING APPARATUS, E. 
8chlaich, London. 

8413, Tga-pot Hanpigs, W. A. Barlow, Sheffield. 

8414. Exvxcrric Lamps, C. G. Fernic, Southall. 

8415. Furnace;, T. B. Marchaut, London, 

8416. CampgeRING Macaing, A. Peacock, J, Rubery, 
and E. Hall, Doncaster. 

8417. Exvectatc Dynamo Macuines, T. R. Hill, 
Leeds. 

8418. Atk Luprication for Suips, F. J. Ashburner and 
N. P. Foweil, Cheltenham. 

8419. SwrreH Points for RaILways, 
Glasgow. 

8420 Menu and Picroriay Postcarp, E. T. W. Dennis, 
Scarborough 

£421. Steam Trap3, R Parsons, London, 

8422. Gamer, F. W. Warrick, London. 

8423. Courtine Bott, D. Hughes and B. 
Maesteg, Glamorganshire. 

$424 Kwittinc Macuines, G. Sowtcr, W. I James, 
and W. H. Dorman and Co., Limited, Stafford. 

8425. Srgam Tursines, R. Lewis and G. Meek, 
Cardiff, Glamorgan. 

8426. Enema SyRincr, R M. Service, Glasgow. 

8427. Waitine Appliances for the Buinp, J. C. 
Glasgow. 

8428. CaLenptRING Macunygs, C. L. Jackson and E. 
W. Hust, Manchester. 

84.9 Carp Supports for Jacguarp Looms, E. Hunter, 
Glasgow. 

8430. Hearts for Firercaces, V. Balmforth and J. H. 
Bowes, Elland, Yorkshire 

8431. Toots for Rivetine Locks, D. 
hampton. 

8432 Srgam Trap and Drain Cock, P. 
Leeds. 

8433. Exposition Enorngs, F. Scheben and J. Krude- 
wig, Glasgow 

8434. Raitway Time-taBie, H. A. Dean, T. Wilson, 
and T. C. Haigh, Manchester. 

8445. Porson Gouarps for Botties, C. Smith, North- 
ampton, 

8436. Maonet Ecectric Gent RATING Macnines,G W. 
Somervil'e, O. Hicks, and Howard and Bullough 
Limited, Accrington. 

8437. CueNILLE for Makino Carpgrts, C. F. and A. 
Renard, Glasgow. 

8488. Fastenina Devices, W. F. Keyes and W. F. 
Stark, Glasgow. 

8439, ABRADING Mareriat, J. M. Nash, Glasgow. 

8440. Water WasTE PREVENTER, G. J. Thomas, 
Bristol. 

8441. Srgam or 
London. 

3442. ELEcrric 
Li ver] ol. 

$443. Cicargtre Casss, H. C. Goss, London. 

8444. Poxcuine Dies, W. A. Mitchell, Dundee. 

8445. Daop Catcners, H. Herfs, Province of Rhine- 
land, Prussia. 

8446. EmBrompery Seams, (. E. Bentley, London. 

8447. OpgRaTING Suirs’ Sreertno Gear, J. G. Ktihn, 
London. 

$448. OpgratTine Surps’ Steerine Grar, J. G. Kiihn, 
London. 

8449 TaBLe AppLiances, H. D. Patterson and W. C. 
John, London. 

8450. Screw Vicgs, G. E. Greaves, London. 

oy EARTHENWARE Prpss, H. P. Smith, London. 
8452. Stream Roap Morors, T. B. Marc’ hant, London. 

5 Fink Boxes and Borrers, C. Vv anderbilt, 
London. 

8454. WasHers, H. J. C. Williams, London, 
$455. GarMENT Supporters, G. C, arks.— 
Wheeler and G. B. Baldirin, United States.) 
8456. Firers, G. C. Marks,{l. T. Houghton, United 

States. 

8457. ComBINED Fotpina Bep and Covcn, D. T. Owen, 
London. 

8458. Fo.p1na Bep, D. T. Owen, London. 

8459. CompinepD Bep and Covucn, D. 
London. 

. ‘ Manprets,” H. Prentice, London. 

. Sprinc Cortinc Macurye, F. Kirk, London, 

2. Bencu Vicgs, J. R. Long, London. 
63. CycLg Lock, G. P. Uhlig, London. 

. FreE-wHeEri for Vetocipgepes, B, J. B. Mills.— 
(L. Lecarme, France.) 

5. Printine Presses, B. J. B. Mills.—(The Alumi- 
nium Presa Company, United States.) 

8466. SoLpERING Compounp for Cast Iron, G. Huth, 
London. 

Kitcuen Ranoes and Borters, T. Potterton, 


Wieser and H. 


H. A. Thomson, 


Evans, 


Law, 


Smith, Wolver- 
Buckley, 


G. A. Nussbaum, 
Hickley, 


Gas TORBINES, 


Fuse Hovpgrs, A. H. 


(GD. 


T. Owen, 


ndon. 
8468. Ececrric Lamps for Ovens, N. A. Mingay, 
ndon. 
8469. Brackets for DispLay Casks, C. E. Latshaw, 
London. 
8470. Propetters for Vessets, A. W. 


London 
8471. Loriox for the Core of Eczema, A. Rand, 
Lon 


Learnard, 


8472. Sani Morors, A. Kimble and F, 8. Betz, 
ndon. 
8473. INTERNAL CompusTION Enarngs, R. 8. Lovelace, 


8474. Ion1tIoN Devices for Encines, R. 8. Lovelace, 
London. 

8475. Turping Enaing, W. L. Webster, London. 

8476. WATER-HEATING FurNACE, H. A. Fraser, King- 
ston-on-Thames, 

8477. Apparatus for Cnaraixnc Retorts, W. Foulis, 
uondon, 

8478. Maxine Cyanipg, J. W. Swan and J. A. Kendall, 

mdon. 

8479. Exxectric Ionition for Enoarnes, J. Hall, 
London. 

8480. Eixcrric Heaters, J. E. Dubé, London. 

8481. ScaLe WEIGHTS, A. M. Clark. — (La Société 
Anonyme des Usines de Rosivres, France. ) 

8482. Toox for ApsustTING CycLE Parts, R. A. Starke, 
London. 

8483. Taerrapeutic Apparatus, C. A. Scholder, 
London. 

8484, AMRULANCE VEHICLE, L. Avery and B. W. Mills, 
London. 

8485. TiME-TABLES and INDEXED Booxs, R. L. Hem- 
mings, London. 

8486. Borers, A. J. Wentzel, London. 

8487, FrasH Lamps, F. G. Walter and J. Walter, sen., 
London. 

8488. Ecectric Generators, B. P. and F, I. Remy, 
London. 

8489. Bakers’ Ovens, C. F. Igelmann, London, 

8490. Gas Encinxs, L. F. Burger, London. 

8491. Contacts for TetePHonxE Circuits, W. A. W. E 
Hjorth, London. 

849’, Forcinc Cottarssp Borisrs into their Proper 
Saaps, C. F. Keyser, London. 

8493. Hxcrocrapa Copyina, C. Raymond, London. 

8494. Sewina Macutngs, F, Baker, London, 

8495. Gas Enorngs, M. H. Robinson, London. 

8496. Transmission of Power, A. and P. Carrtre, 
London. 





8497. Etectric Dynamos and Motors, R. Ziegenberg. 
London, 





ee, 


8498, PREPARING BackaRounns of ) 
Selle, London, eer 

8499. Sream Enainas, G. 8. Baker and G, 
London. 

8500. KNEADING and Mixixa Macniyg, (, 
London, 

$501. Crganers for Borer Turgs, H. 
London, 

8502. AppLyina Brakes, W. 1. Wise.—(7p, 
Continuous Automatic Brake Company, | 
Australia.) i 

8503. Manuractor® of Harogren Derivative 
OXYANTHRACHINONES, M. I'jinskij and Wedel < 
and Co., London. ekind 
504. Srirrups, J. M. Birtels, London, 

8505, Driving ‘BooksInpING Macnings, 
London. 

8506, VrLoctpepEs, F. Pool, Liverpool, 

8507. WrraLess TRLEORAPHY, W. P. Thomps: 
S'one, United States.) 

8508. Space TELEGRAPHY, 
Stone, United States.) 

8509, Wirecgss Teckorapny, W. P. Thompson,—(J § 
Stone, United States.) oem 

8510, SELF-PROPELLED Veuicies, C. B. Mills and A 
Williams, London, , 

8511. Gas Heaters, W. F. Young, London 

8512. Lamps, F. W. Gore, London. 


R APHis, Q, 
*e 1, Ballard, 

Cristadoro, 
BP, Weinland, 


Bowinan 
iled, South, 


A. Crawley, 


U.S, 


W. P. Thompson, i. & 








SELECTED AMERICAN PATENTy, 
From the United States Patent-office Oficial Gasette, 


710,541, Ececrric Motor ox Generator, J. 4. Ti: tel, 
sen , Franklin, Pa.—Filed December 13th, 1900, 
Claim’ — An electric motor or generator, havin 
stationary or field magnets, and rotary or armature 
magnets, each magnet comprising a pluralit y of cores, 
and coils consisting of an indiviaual win: for each 
core, and an outer winding for all the cores, connec. 
tions whereby a current flowing through said wind. 


de 
y Ri 


VLOBBWNHQY, 


~~ 
SS 
2g 


ings will hive a like magnetising cffect on all the cores 
of the magnet, a commutator and brushes controlling 
the connection of the armature coils with the field 
coils, and connections for supplying current to the 
motor, 


710,588. Mrtnop or ForMine THE Livixc oF Con- 
VERTERS OR Furnaces, W. J. Knor, Fdaevrond 
Park, Pa.—Filed September 16th, 1901. 

Claim —(1) The herein described process of lining 
vessels, which consists in packing against the wall 
thereof a mixture of magnesite, oxysulfid of iron, and 
soluble glass, and thereafter impregnating the same 
with calcie chloride. (2) The hereinbefore described 
process of lining vessels for metallurgical work, which 
consists in forming a dry mixture of pulverised 
magnesite and oxysulfid of iron, adding thereto 
soluble glass, forming the mass into a plastic condi- 
tion by the addition of water, applying the mass thus 


formed to the surface to be lined, drying the same, 
and then applying thereto a solution of calcic chloride, 
thereby forming a calcic silicate throughout the mass. 
(3) The hereinbefore described process of forming 
linings for vessels for metallurgical purposes, which 
consists in forming a paste consisting principally of 
magnesite with the addition of soluble glass, packing 
the same in position, drying the material in position, 
and thereafter applying thereto calcie chloride in 
solution, 


71Q098. Axcuor, J. P. 8. Lairrence, U.S. Navy.— 
Filed November 4th, 1901. 

Claim,—The combination in an anchor, of the shank, 

a pair of flukes, a shaft or spindle formed integral 

with the shank and supporting the flukes, said flukes 

having hubs extending tr rom the shank to the ends of 

the shafts and being permitted to oscillate with 


—— 7) 
Witte th Vs 
ee 








respect to the shank, means carried by said flukes 
aud coacting with the shaft or spindle for limiting 
the movement of the flukes, and means for securing 
said flukes to the shaits or spindles, said flukes 
having recessed portions for the reception of the 
securing means, 
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ROYAL AGRICULTURAL SOCIETY’S 


WINDMILL TRIALS. 


Jusr two months ago the Royal Agricultural Society 
commenced a trial of wind pumping engines, which will 
be concluded within the next few days. The report on 
these trials will put the windmill on a new basis. 
Hitherto it has not been treated scientifically, and until 
the present spring there had been made no attempt of 
any importance either to compare the relative value of 
mills of different kinds, or to find out the amount of 
ower that may be derived from the wind by such means. 
All this will now be changed. The report will doubt- 
lessly adhere closely to the matter in 
hand—the adjudication of the prizes 
to the two mills which have shown 
themselves the best under the speci- 
fied conditions—but we have every 
reason for hoping and expecting that 
Mr. Courtney and his assistants will 
make public the results of scientific 
inquiries which the present trials have 
given them an opportunity of pursu- 
ing. There is much, very much, to be 
learnt about wind engines. So far 
they have been constructed empiri- 
cally. There is no force about which 
we have less knowledge than the air in 
motion, and in the absence of well- 
ascertained facts and confirmed data 
all sorts of vague theories have been \ 
seized upon and now await either 
confirmation or dismissal. Till a few 
years ago it was firmly believed that 
the wind did not blow parallel to the 
surface of the earth, but in a down- 
ward direction, and makers therefore 
tilted their wheel upwards at an angle 
of 17 deg.orso. That theory required 
investigation, and, we believe, has 
received it. Another theory is that 


THE 





| its speed? ‘To these questions the report should be able 





the extra complication, or does the simplicity counter- 
balance this advantage; or is the direct engine put 
entirely out of court by the greater wear and tear due to 


to give no doubtful answer. 

The towers themselves on which the mills are mounted 
are not without their problems. Are they to be with or 
without hand-rails round their galleries? Are they to 
be provided with good and safe ladders, or the cheapest 
that can be made? Are they to be galvanised or painted, 





of tubular construction or of angle steel? What should 
their foundation be ? 

Of pumps there is a good deal to be said, and even 
now-a-days a good deal to be learnt, A popular kind at 
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curved sails are better than flat- 


the trial. The regulations for the trials are as follows :— 

1.—The wind engines must not exceed 4 brake horse-power, 
with an actual wind velocity of ten miles per hour. They must 
be erected on towers so constructed that the centre of the vane is 
40ft. in height from the ground level. , 

2.—Each wind engine must be fitted with its own pump, pro- 
vided with suitable suction and delivery tanks, and connections 
between same. Preparation must be made on the delivery pipe 
to receive a valve—to he provided by the Society—loaded to a 
pressure of 200ft., through which the water will pass on its way to 
the delivery tank. 

3.—The actual wind velocity will be registered by a recording 
Dines pressure tube fixed at a height of 40ft. 

4,—The wind engines will run and be under continual observa- 


| tion for ten hours each day, when the wind velocity and horse- 


power developed by the engines will be noted. 
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a theory so widely diffused that nearly 
all makers use curved sails. One 
maker contends that experiment has 
proved that the front edge of the sail 
does more work than the back, and 
therefore, in order to have as many 
front edges as possible, he multiplies 
the number of sails; another is dia- 
metrically opposed—he prefers very 
wide sails. One tapers his sails and 
does not twist them; another keeps 
them parallel and twists them ; whilst 
a third tapers and twiststhem. There 
is no homogeneity in the design of 
wheels by British makers, but the 
American builders seem to have 
arrived at a standard type. It has 
few sails, tapered, say, 18 in number, 
slightly curved, and set at an angle of 
about 35 deg. The area of these sails 
appears to be such that they might 
all be cut out of a ring of the diameter 
of the wheel. How this type has 
been reached we are unable to say, 
probably by gradual evolution. Is it 
the best type? Is 35 deg. the correct 
angle? Are few sails better than 
many? Is the curvature of the sails 
correct? Many questions present 
themselves, and we look for the report 
to give clear answers at least to some 
of them. When we turn from the 
wheels themselves to other details we 
find more uniformity, perhaps, but 
little less satisfaction. These trials 
will show that wind engines are not 
different from other motors, and that 
that which runs most steadily gives the 
best all-round results. Hence the 
method of governing is of great im- 
portance. Only two methods are em- 
ployed, and one preponderates greatly 
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over the other. We have first the 
old plan of altering the angle of the 
sails; and, secondly, the new and 
more common method of turning the 
wheel more or less edgewise to the 
wind to decrease its speed. Here, 
again, there is scope for inquiry. The 
wheels are held in the wind by springs 
or weights. Obviously the action is 
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not the same. The weight is a con- 
stant load, the spring is an increasing 
load. Which is correct? Or, again, 
to make the wheel turn automatically 
out of the wind its centre is set to one 
side of the centre of the turntable on 
which it pivots like a weathercock. 
How much ought it to be to one side? 
Should it be far out, so that it is like 
a very lively governor responding to 
very small changes in pressure, or 
should the leverage be but small, so that it turns but 
slowly from the wind? These are but a few questions 
that the governing arrangements suggest. 

The gearing presents a larger field for variety and 
we come on to safer ground, but still there is a 
great deal to be learnt. There are, broadly, two 
forms of engine—the direct acting and the geared. 
The former drives its pump quickly with a short 
Stroke, the latter generally at a reduction of 24 
to 1, the stroke being proportionately lengthened. 
Which is the better plan? Does the greater effi- | 
ciency of the pump at slow speed make up for the | 
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Fig. 1—16-FOOT WIND ENGINE—THOMAS AND SON 


the trials has the air chamber immediately over the 
barrel ; consequently the pump rod must pass through it. 
A packed gland and a water seal are provided, but it is 
doubtful if the type will be found satisfactory. Is it not 
better, particularly in a pump which is expected to run 
for long periods without attention, to have no holes or 
passages but the one into the air chamber, and so reduce 
the chance of losing air, with the accompanying troubles ? 
Here, again, the report should be able to give us a clear 
answer. 

Let us turn now from speculation and inquiry toa 
description of the mills themselves and the nature of 


5.—Each competitor may have a representative to attend to 
the oiling of the engine, &c., before starting ; but once it is set 
to work each day any subsequent interference with the engire 
will be duly noted. The engine must not be interfered with after 
the day’s work. 
6.—Each competitor will use his own discretion as to the 
diameter of wind vanes and the speed at which the engine shall 
run. 
7.—The points to which special attention will be directed are :— 
(1) Stability of tower and cost of foundatioas, 
(2) Regulation and self-governing. 
(3) Ease of erection and maintenance. 
(4) Size of wind engine relative to power. 
(5) Price. 
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$.—Competitors will be required to erect the engines, and pro- 
vide their own foundations. 


The following competitors sent in their names, and 


The prevalent winds have blown from the south and west, 
|and the average speed has been about fifteen miles 
| per hour. 


with one exception, Messrs. Hole and Roberts, erected | 


mills on the ground :— 


C. F. Bamford, 6, Goldington-avenue, Bedford. 

C, Cadle, 39, Wellington Quay, Dublin. 

R. L. Capell, Implement Agent, Northampton. 

Duke an Ockenden, 126, Southwark-street, London, S.E. 
Goold, Shapley and Muir Company, Limited, Brantford, Canada. 


Hole and Roberts, Boreham-road Ironworks, Warminster, Wilts. | 


John McBain and Son, Chirnside, Berwickshire. 

P, and W. Maclellan, Limited, 129, Trongate, Glasgow. 

J. S. Millar and Son, Annan, Dumfriesshire (4-post frame). 

” ” ” ” (3-post ” ) 

E. and H. Roberts, Limited, Deanshanger lronworks, 
Stratford. 

Russell and Co., 42, Berwick-street, Oxford-street, W. 

H. P. Saunderson and Co., Limited, Elstow Works, Bedford 
(20ft. wind wheel and 16ft. wind wheel). 

H. Sykes, Limited, 65, Bankside, London, 8.E. 

Thomas and Son, 64, Broad-street, Worcester. 

John Wallis Titt, Warminster, Wilts (30ft. wind wheel, 16ft. 
direct driven, and 16ft. indirect driven). 

R. Warner and Co., 97, Queen Victoria-street, E.C. (16ft. wind 
wheel and 20ft. wind wheel). 


T. C. Williams and Sons, Limited, London-street Ironworks, 


Reading. 

The arrangement of the trial ground, which is the 
permanent showyard of the Society, is shown by the 
annexed diagram, Fig. 2. The mills appear to be crowded 
together, but they are not so in fact, and there has been 
no hint or suggestion of any mill taking the wind from 
another. The level, too, has been very fairly maintained, 
the maximum difference being only 9ft. However, in 
order that there should be no question that all were 
treated fairly, irrespective of position, two anemometers, 
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Fig. 2—PLAN OF TRIAL GROUND 


The arrangements for testing are of the simplest 
nature. Each mill has two tanks, one buried beneath it, 
from which the pump sucks, and a second beside the 
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Fig. 3—HEAD GEAR OF TITT’S 16-FOOT GEARED MILL 


Dines’ recording, are situated on the ground, one with its 
recording tube at the level of the highest mills, the other 
with its tube at the level of the lowest. We understand 
that the difference has been found to be inappreciable. 


tower into which the pump delivers. The water passes 
through a meter, and a valve loaded to a head of 200ft. 
The only other instrument is a counter which records the 
number of strokes made by the pump. 
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Fig. 4—HEAD GEAR OF TITT’S 
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16-FOOT DIRECT-ACTING MILL 
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Although twenty-one mills were entered for the trials 
and nearly all, if not all, started two months ago, on 
last Friday, April 23rd, only seven mills were still under 
observation. For one cause and another the remainder 
were put out of competition, some due to inherent 
weakness, one to bad foundation, others to no fault but 
that they did not meet the conditions ; thus one might 
be driving too big a pump, another might have too small 
a wheel, of another the price was prohibitive, and so on, 
For the exact cause the report must be awaited. It 
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Fig. 5 TITT’S BUCKET AND PLUNGER PUMP 


would be unsafe to say that only the mills still running 
stand a chance of gaining the prize. There are many 
conditions to be considered before the awards are made. 

We propose in the next few pages to illustrate and 
describe most of the mills. Of some we may have more 
to say later, when we have had time to complete our 
inquiries. Of these brief notices will be found at the end 
of this article. 

One mill made by Messrs. Thomas and Son, of 49, 




















Fig. 6—HEAD GEAR OF “MAUD 6&." MILL 

Broad-street, Worcester, takes part in the competition. 
It has a 16ft. wheel on a 40ft. tower. The generai drawing 
—Fig. 1—shows the construction; it is so simple as 
to require but little explanation. The main shaft, 
well carried by long bearings, has a pinion driving 
a cranked countershaft, which works the pump rod 
through a connecting road. The ratio is 2} to 1. This 
is very simple, and it is in the details of the mill that the 
greatest interest lies, and particularly in the use of roller 
bearings. The position of these is marked on the draw- 
ings, and they are shown in detail to a larger scale. The 
main shaft bearings are 23in. apart and 44in. long each 
by 13in, diameter. The second shaft bearings are of the 
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Fig. 7--FRONT AND SIDE ELEVAT ON 
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same diameter and length, and 15}in. from centre to centre. 


These four bearings are interchangeable. Not all the mills | 
| curved to a radius of 20in. 


shown have special anti-friction provision for taking the 
end thrust, but in this case a ball thrust bearing is fitted 


at B on the main axle, and a precisely similar bearing at | 


B to take the weight of the tail-vane. The construction 


of this bearing is shown in detail. 


steel rings, one of which is cupped, as shown, to prevent 
grit, ke, from getting in. There is one other ball 
bearing, and that is at the turntable. Itis 10in. diameter, 
with in. balls. 

A bucket pump is used, and the crank shaft, which, by 
the way, is of the slotted type, is put off the centre 
sufficiently to make the lift as nearly straight as the con- 





; It is composed of | 
a ring of hard steel balls running between two hard cast | 
| indeed, to be regarded as an agricultural motor. 
| height of the tower in each case is 40ft. 


near their broader ends to give them stiffness. Each sail 
is 5ft. 3in. long, tapering from lft. Sin. to Sin., and it is 
The total wind surface in the 
wheel is 133 square feet. 

Three mills are shown by Mr. John Wallis Titt, of 
Warminster. Two of them have wheels 16ft. diameter, 
whilst the third has a 30ft. wheel, and is a far bigger 
engine than any other on the ground, almost too big, 
The 
The figures 
illustrating these mills have been made from detailed 
tracings kindly supplied by Mr. Titt. 

The general arrangement of the big mill appears on page 


| 433. It will be seen that the wheel drives, through a pair of 


bevel wheels, a vertical shaft which, through a second 
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Fig. E—SYKES 16-FOOT WIND ENGINE 


ditions will allow. The gears are No. 4 pitch, 2}in. wide, 
and they are cut from the solid, an exceptional refine- | 
ment for a windmill. On the boss of the wheel there is | 
a steel band brake, operated by a lever, pressed by a | 
pin fixed on the arm of the tail-vane. It comes into | 
action either in gusty weather or when the mill is pulled | 
out of action by the windlass. The mill governs in much | 
the same way as others to be described, but two helical | 
springs in tension are used to keep the vane in position | 
when at work. In order to make the wheel come out of | 
the wind under a heavy gust its centre is set din. to 
one side of the centre of the turntable. The springs, of 
course, tend to bring it back to the wind again. The 
engine is supported on the turntable and guided by a 
steel tube S}in. diameter by ;in. thick. Near its lower 
end it runs between four 5in. guide wheels. It will be 
seen that the engine is made on good “ engineer” lines. 
The construction of the tower, which is built of angle 
steel and round rods, is wel! shown by the drawings; the 
fact that the gallery is provided with a hand rail is in its 
favour. The wheel has eight arms, composed of angle 
and flat steel, and eight sections, in each of which there 
are three sails riveted to three steel rims provided with 
forged steel brackets. The sails have two corrugations 





pair of wheels drives a geared three-barrel pump, with 
plungers 5in. diameter by Sin. stroke. All the gearing 
is designed on a very liberal scale—in fact, we are inclined 
to think that, always with the view to make things 
sufficiently strong, the designer has erred on the side of 
generosity, the proportions of the gearing striking us as 
greater than needful. The engine is mounted on an 
hexagonal steel tower, of which the design is sufficiently 
well shown by the drawings. The wheel is kept in the 
wind by a pair of tail wheels, and these, through spiral 


| gear and horizontal shafts, drive two worms fixed to the 


turntable, which is thus carried round a fixed worm 
wheel at the top of the tower. The wheel is governed by 
the movement of the sails, which are opened and closed 
by the device shown in Fig. 8. A rod runs from the end 
of the lever shown to the base of the tower, so that the 
sails may be fully opened when it is desired to stop the mill. 

The head gear of Mr. Titt’s other mills, called the 
“Imperial,” are illustrated by Figs. 8 and 4. One is 
geared, the other direct-acting. The latter drives. a 
bucket and plunger pump 3}in. diameter, with a 6in. 
stroke; the other a pump 4}in. diameter, with a stroke 
of 8in. The section of this pump is shown by Fig. 5. 
Both these engines are still running. 


— 
——= 


The action of the engines will be readily understood 
from the drawings. The governing arrangements diffey 
from most of the others described, in depending on g 
weight in place of a spring in tension. The weight is 
marked W—Fig. 4. It is clamped to_an arm keyed fast 
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Fig. 10—SYKES MILL 


to a bevel wheel B, meshing with a wheel on the 
wing of the tail-vane. The weight can be raised or 
lowered by a wire cord, represented by a line in the 
figure. The centre of the wheel is set some distance 
to one side of the centre of the turntable. The whole 
engine revolves on ball bearings. In Mr. Titt’s geared 
engine the proportion is 24 revolutions of the wheel to 
one of the crank axle. The pump is a good example of 
the kind that is suitable for windmill work. A special 
feature of ali the mills made by this maker is the almost 


Fig. 11—HEAD GEAR OF “SAMSON” MILL 


entire absence of cast iron. The engine heads are made 
up of steel plate and angle. The chance of breakage is 
thus reduced to a minimum. 

The following particulars of the wheels of these 
engines will be found interesting. The two wheels of 
16ft. diameter have sails 4ft. 6in. long, 17in. wide at the 
tip, and Sin. at the narrow end; they are curved to a 
radius of 13in. The sails are twisted slightly, but the 
average angle at which they are set to the surface of the 
wheel is 85 deg. Excluding the central portion of the 
wheel the sail area represents 69 per cent. of the remain- 





ing area, or 56 per cent. of the whole area of the wheel, 
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The big engine has canvas sails. They are each 
10ft. long, 25in. wide at the tip, and 94in. wide at 
the inner end. As the mill governs by the open- 
ing and closing of there sails, a definite angle 
for their setting cannot be given, but we are in- 
formed by Mr. Titt that the usual working angle is 
about 40 deg. with the surface of the wheel. The pro- 
portion of sail area to total area of the wheel is 81 per 





Fig. 12—FEAD GEAR OF “IDEAL” WILL 

cent, and exc!usive of the idle piece, 10ft. diameter, in 
the centre, reaches the abnormally high figure of 91 per 
cent. 

The windmill entered by Mr. R. L. Capell, of North- 
ampton, is known as the “ Maud,” and is manufactured 
in the United States by the “ Maud S” Windmill and 
PumpCompany. We have been unable to obtain any draw- 
ings of it; ‘the accompanying woodcut, Fig. 6, however, 

















Fig. 13—-DUKE AND OCKENDEN’S HEAD GEAR 


shows the head gear fairly clearly, and, at any rate, brings 
out the main point claimed by the makers. This is no 
other than that on account of the wheel to which the pit- 
man is attached being above the driving pinion, the 
wheels will keep better in mesh. As it is desirable that 
this claim should be expressed correctly, we quote 
verbatim from a pamphlet issued by the makers :— We 
mash our small gear on hub below large gear. When 


against the small gear; this takes the strain and wear of 
the boxes and reduces the wear.” Engineers will quite 
appreciate the value of this arrangement. 

The wheel is mounted on a fixed shaft, the smaller 
gear being keyed to or formed on a sleeve which forms 
the boss of the whee]. It drives a second wheel of larger 
diameter, which, through the medium of a connecting 
rod, oscillates a lever from which the pump rods are 
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Fig. 14—12-FOOT “DANDO” 


Swarms 
MILL 


notice that ‘we have no side draught when making our 
lift, as the pitman—B 52—is on a straight line with the 
pump pole.” We fear that claim cannot be allowed; the 
side draught may be small, but the arrangement is not a 
straight-line motion, and a certain amount of side move- 





B 52 makes its lift the load draws the large gear down 





ment of the pump rod must therefore take place. 





hung. We are asked in the pamphlet above quoted to. 






The mil] under test has an Sft. wheel, and is the 
smallest on the ground. The construction of the wheel 
will be understood with the help of the illustration. A 
good point about it is the diagonal stay. Round the ends 
of the six arms shown passes one ring of angle steel, and 
round the cross bars a second ring of flat steel. To these 
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Fig. 15—HEAD OF BRANTFORD MILL 


eighteen sails are attached by malleable iron lugs and 
rivets. The wheel is built, we gather, in six sections, 
which are made up in the black and galvanised complete, 
and then bolted together with galvanised bolts. 
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Fig. 16—BRANTFORD PUMP 





The tower is made of 2 by 2 by } angle steel, and is 30ft. 
high. It is made in sections 10ft. long, and has screw 
braces to the centre castings and round diagonal ties 
tightened by right and left turn buckles. There is no 
hand rail round the gallery. From the particulars at 
hand we are unable to say what the provision for 





lubricating is like; it is not obvious, and we are bound 
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to confess we have not visited the limited gallery at the | that the makers have thought it desirable to tilt the wheel 


top of the tower to find out. 


Henry Sykes, of 66, Bankside, S.E., submitted one wind- 











out of the vertical, and special joints in the connecting- 
rod have thereby been rendered necessary. It is to be 




















Figs. 17 and 18-GOOLD, SHAPLEY, AND MUIR’S BRANTFORD MILL 


mill for trial. It is lliustrated by Figs.9and10. Itisone hoped that the trials will show definitely whether there is 
of the simplest if not the simplest engine on the ground, any advantage in inclining a wheel in this way. Certain 
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“Tae Exciunecer” 

Fig. 19-TOWER OF BRANTFORD MILL 
being absolutely without gearing of any kind. The main 
shaft is bent into a crank which drives the pump direct. 
Slight complication is, however, introduced, by the fact 


it is that a majority of makers use a horizontal shaft, but 
as the practice for many years has been to incline them, 
and presumably there has been some good reason for so 
doing, Messrs. Henry Sykes, J. W. Titt, Warner, and other 
makers who have adhered to the plan, are possibly in the 
right. In this case it is claimed that the fact that the 
wheel can be brought closer to the bearings and the 
tower compensates for the disadvantages. 

The wheel of this mill is 16ft. in diameter. It 
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Fig. 20—WARNER’S 16-FOOT MILL 


differs radically from any of the others described. It 


consists of two flat rings, one 7ft. the other 16ft. 
diameter, carried by eight circular spokes radiating from 
the boss, and further supported by eight ties attached 
to an extension of the boss well in front of the 
wheel, and fastened to the arms. The sails are 
narrow, but they are great in number, there being 





————=:!° 
no less than 48 of them. The whole wheel is galvanised 
after riveting up has been done. The engine is carried o; 
a low turntable, mounted on hard steel roller bearin “ 
running in oil. The shaft is of mild steel forged inion 
4in, crank; the main journal is 2hin. diameter by 4tin 
long, and both it and the back bearing are lined with 
white metal, and are adjustable for wear. They are 
fitted with large wick lubricators. The crank pin bearin 
is of gun-metal, and is also adjustable. It is provided 
with a swivelling joint on account of the angularity of 
the crank pin. The lower end of the connecting-rod jg 


























Fig. 2Ii—-WARNER’S 20-FOOT MILL 


coupled to the pump rods by a turned ball-and-socket 
joint. 

The governor gear is also quite different to that of other 
mills. The vane is hinged at the middle, as shown in the 
drawing, Fig.9, at a considerable angle to the vertical, so 
that the movable part always tends to come back to its 
normal position in line with the fixed part. This it does by 
its own weight, no springs or other weights being needed. 
At the side of the wheel is a rectangular plate, the pres- 
sure upon which tends always to drive the wheel out of 
the wind; it is rigidly fixed to the turntable, and acts 
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20-FOOT WIND ENGINES 
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WARNER AND CO., QUEEN VICTORIA STREET, ENGINEERS 
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Fig. 22--HEAD GEAR OF 20-FOOT MILL 
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Fig. 25—-HEAD GEAR OF 16-FOOT MILL 





24—3}-INCH DOUBLE-ACTING PUMP 


Fig. 23—GOVERNING GEAR OF 20-FOOT MILL Fig. 
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practically in the same way as putting the centre line of | the wind. In any but an infinitely light wind the tail- quent speed of revolution. In a high wind like this the 
the main axle to one side of the centre of the turntable. | vane will swing on its hinges to a slight degree from the tailvane yields on its hinge to allow the turntable to 
The diagrams in Fig. 9 explain its action very clearly. | normal position shown, more or less into the position swivel round, but its weight is always tending to make it 
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Fig. 26—CONSTRUCTION OF WHEEL OF WARNERS i6ft. MILL 


Diagram 1 shows the condition of windmill inits working indicated by dotted lines. The weight of the tailvane 
position in a very light wind. It will be noticed that the always tends to bring it into a line with its frame—as 
' shown in this figure—because the hinge axis is inclined 


Outer end pf Vane from the vertical, as shown in Diagram 4. 


Pitch 1:7 --------- 
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Fig. 27-CURVATURE OF SAILS OF WARNER'S MILL Fig. 28-ROBERTS' HEAD GEAR Fig. 31-ROBERTS’ TOWER 


tailvane frame is not at right angles to the wheel face, Diagram 2 shows the condition of the windmill when come back into a straight line with its frame, and bring 
but deviates about 12 deg. from that position. The working in a heavy wind. As the wind pressure the wheel back into the position shown in Diagram 1. In 







































































Fig. 23—PLAN OF E. & H. ROBERTS HEAD GEAR Fig. 30—SECTION OF E£. & H. ROBERTS HEAD GEAR 


object of this is so that in a light wind the wind force on | increases it forces the side vane back, which swivels the ; Diagram 2the wheelis shown facing away from the wind to 
the tailvane may nearly counteract the wind force on the,| turntable and makes the wheel face more or less away | an extent of 45 deg., but this depends upon the strength 
side vane, and so make the wheel nearly face square to | from the wind, so reducing its effective area and conse- | of the wind, varying through all the intermediate stages 
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ram 1 in an infinitely light wind to Diagram 3 in 


‘finitely heavy one. ior: 
— 3 ae the windmill in the position it takes 


Se, the tailvane is pulled up by hand to throw the 
po out of action. When the tailvane is pulled up in 


from Diay 


; - there is nothing to counteract the force on the 
» smell which pulls the wheel round as shown until its 


ot these conditions, of course, it ceases to revolve. If 

























nly and none of its face is exposed to the wind. | 


without screw threads. The horizontal braces are of 
angle iron, and the diagonal braces { round steel with 
rings at the point of intersection. The tower is erected on 
three concrete blocks. Two wrought iron ladders give 
access to the oiling gallery, which is without a handrail. 

The pump is of the bucket-and-plunger type, having a 
brass lined cylinder 24in. diameter, with brass bucket 
and Muntz metal rod. Its stroke is variable, the lever 
to which the end of the pump rod is attached being 
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it were possible to have an infinitely strong wind, the mill 
would in theory automatically take up this position; in 
the strongest winds known in practice it never swivels 
round quite so far as this, but just keeps enough face 
exposed to maintain the maximum working speed. 

Diagram 4 shows the side view of windmill when it is in 
a position for working in a light wind, as shown in plan at 

iagram 1. In this view the inclined axis of the tailvane 

ge I can clearly be seen. 

The wheel is mounted on a tower 40ft. high, consisting 
of three wrought iron tubes 3in. diameter, each made of 
three pieces joined together by cast iron coupling blocks 











Fig. 32—BAMFORD'S 12ft. WIND ENGINE 


lengthened or shortened by movement in a sleeve at the 
fulcrum. The arrangement is obvious from the drawing 
of the mill on page 434. 
In reply to our request, 
have kindly given us the 


Messrs. Henry Sykes, Limited, 
following particalars about the 
dimensions of the sails. There are, as we have said, 
forty-eight sails; each sail is 4ft. 6in. long. They are 
riveted between tworims. The outer rim is 6in. wide, the 
inner 4}in.; the width of the sail is 9jin. at the outer rim, 
or, allowing for its curvature, the chord is 9}in.; at the 
inner ends the same measurements are approximately 
6in, and 5zin. The sails have a sharp twist; at the outer 


end the chord makes an angle of 37 deg. to the face, at 
the inner end the same angle is 50deg. This gives a 
projected surface to the wind 4ft. 6in. long, and tapering 
from 73in. to 3fin., or about 2,4, square feet for each sail. 

The area of a 16ft. circle is 201-1ft., and of a 7ft. circle, 
representing the idle part of the wheel, 38°5ft., so that 
the total area of the wind ring is 162°6ft. In this there 
are 48 sails of 2, square feet each, or a total of 99 square 
feet taken as projected flat to the wind, and a clearance 
of 63° 6ft., from which about 4°5 square feet represented 
by the arms is to be taken, leaving about 59°1 square 
feet clearance. Taking these in percentages we get the 


following— 
Sail area ... 60-9 per cent. 
Arm area... 2-8 per cent. 
Wind clearance 36-3 per cent, 
Total wind ring ... 100-0 


It will be interesting to see how this engine, which 
differs radically from the majority exhibited, comes out 
on the trial. The makers are convinced that experi- 
ments which they have made prove the advantage of 
numerous narrow sails over few broad ones. This is a 
contention which, perhaps, not strangely, is confirmed by 
many who have studied flight, and particularly the kite 
and aéroplane. 

Two windmills are shown by John S. Millar and 








Son, of Annan. They are of American origin, They 
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Fig. 33—HEAD GEAR OF BAMFORD'S MILL 


have, both, 12ft. wheels, but one is mounted on 
a three-post, the other on a four-post steel tower. 
The former is known as an “Ideal;” it drives a 
8}in. pump. The latter is called the “Samson,” and is 
provided with a 4in. pump. The exhibitors could not 
see their way to supply us with drawings, but the cuts, 
Figs. 11 and 12, will make the action of the mills, if not the 
details of construction, quite clear, On the main shaft of the 
Ideal mill, which passes through a long bearing either 
babbitted or provided with “patent graphite bearings,” 
there is keyed a pinion which meshes with an internal 
gear, which, being entirely enclosed, keeps out, it is 
claimed, rain, sleet, and snow. It has further, according 
to the makers, the advantage that more teeth are in 
mesh than would be the case if an internal gear 
were used. A pin on the outside of the larger 
gear takes a connecting-rod which drives a cross- 
head guided by two steel rods; from the crosshead 
the pump rod descends through the centre of- a 
tube which constitutes the main support for the 
engine. This tube is borne by an upper bearing 
with a spherical face, and a lower bearing adjustable in a 
horizontal plane. The vane is carried by four arms, two 
above and two below, giving it lateral stiffness. 
Between it and the main casting is a spiral spring, which 
by its resistance to twisting keeps the wheel facing the 
wind. A chain passing over a pulley on a sideways 
extended arm and attached to the frame of the vane 
provides the means for pulling the wheel out of the wind 
when it is desired to put it out of action. Under the 
influence of a gust, of course, the wheel runs out of the 
wind as in other mills. The tension of the spring can be 
adjusted to suit the prevalent wind. The brake is a steel 
band passing partly round the hub of the wheel ; one end 
of it is made fast to the frame, thesother to one end of a 
bell-crank lever, through the other end of which slides a 
rod attached to an extension on the vane. A stop on this 
rod causes the lever to pull the brake when the wheel is 
slewed out of the wind by a predetermined amount. This 





is not clearly shown in the engraving. The mill is geared 
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24 to 1. The wheel has five arms and fifteen steel sails. 
It is galvanised after the punching, cutting, and riveting 
has all been done. 
action is fixed at the base of the tower. The latter is 40ft. 
high. According to the pamphlet issued by Messrs. John 


S. Millar and Son, “The history of the ‘ Ideal’ three-post 


steel tower if reduced to writing would read like a fairy 
tale. It took a commanding position with the trade at 
the start, and has not been obliged to recede, while others 
have gone down before the howling blast.” The elements, 
indeed, we gather, have been materially useful), for we 
read further that “There is something about the cable- 
wire braces that has to do with the staying qualities of 
‘Ideal’ towers.” They co-operate with heat and cold, so 


that the expansion and contraction does not increase or 


decrease the tension from one year’s end to the other. 
The tower is built up in sections, 10ft. long, “ with two 
sets of girts and two sets of braces in each.” There is 


no hand rail either round this or round the four-post 


tower that is used for the other mill by the same firm. 
This mill is called, as we have said, the “Samson.” The 
wheel appears to be practically the same as that of the 
‘Tdeal,” but in place of the internal gear two pinions and 
two wheels are used. The two wheels are coupled 
together by a crank pin, which is capable of adjustment 
to and from the centre to vary the stroke; through the 
medium of a connecting-rod it works a rocker arm, from 
the end of which the pump rod is hung. The arrange- 
ment is undoubtedly good, as everything is thus kept on 
a centre line, and there are no twisting stresses. The 
head casting, too, is well designed, the bearings being 
incorporated in it in such a way that loss of alignment 
or change of centering is impossible. The “ brasses” 
are of cast iron lined with hard babbitt, and are inter- 
changeable. The governing gear is the same as in the 
“ Tdeal.” The gear is in, and wick lubricators are 
fitted to all the running i The relative position 
of the crank pin to the connecting-rod pin on the rocker 
arm is such that on the working or up stroke, a bucket 
pump being used, the inclination of the rod is as slight as 
possible. 

The mill submitted by Messrs. Duke and Ockenden, of 
Littlehampton, for trial has an American engine mounted 
on a tower made by the firm in question. The wheel is 
12ft. diameter, and, following American practice, has 
eighteen rather broad vanes slightly convex to windward. 
The whee] has six arms with two rings, the outer ring 
passing through holes in the vanes and fastened to them 
by suitable brackets, an arrangement also typical of 
New World practice. The arms are built into a hub 
having two long gun-metal bearings with an oil well 
between them. The inner end of the hub has a pinion 
which drives a bigger wheel at a reduction of 2} tol. A 
connecting-rod worked by this wheel actuates a rocking 
lever which lifts the pump rods. The arrangement can 


be fairly well made out from the drawings, in spite of 


their small scale. Three different lengths of stroke can 
be obtained by moving the crank pin—in., Tin., and Yin. 


The gearing is covered by a hood. The spindles are of 


mild steel, and the principal bearings of gun-metal; they 
are fitted with lubricators. The governing is on the 
same lines as many of the other mills described, but both 


a spring and weight are employed to keep the wheel in 
i The engine is carried on a ball-bearing 


the wind. 
turntable. 

The tower is of the regulation height. 
of four angle steel corner posts, angle steel horizontal 
braces, and round steel adjustable diagonal braces, 
and tension rods, the latter converging to rings in 
the centre. 
bolting to concrete foundations. The platform is of good 
size, and is provided with a hand rail, a very desirable 


adjunct. A ladder gives access to the platform, and a 


continuation of it leads up to the working parts. The pump 
rod works in roller guides. 
this head gear is shown by an engraving from a photo- 
graph, Fig. 13. 

A mill of Canadian origin—the Brantford—is shown 
by Messrs. Goold, Shapley and Muir. It is illustrated 
by drawings and engravings from photographs, 
Figs. 15 to 19. The head gear of- this mill 
differs radically from that of any other shown, the 
reciprocating motion being imparted to the pump rod by 
what is widely known as a “mangle” action. On the 
wheel shaft is keyed a pinion, which meshes alternately 
with two racks facing each other; as by this arrangement, 
first one side and then the other of the pinion is in gear, 
@ reciprocating action results. In actual construction the 
rack extends down the two parallel sides of acastiron frame 
C, Fig. 15, and round the two semicircular ends, which hold 
the frame together. In the ordinary “mangle” action 
the gearing of the pinion with these round ends is con- 
sidered sufficient to move the rack sideways, but in the pre- 
sent case a pairof cams has been introduced, which, engag- 
ing with four pairs of rollers K, Fig. 15, make the action 
more smooth and certain. In order to prevent the pinion 
coming out of mesh a plate D fixed upon the frame, and 
parallel to it, falls first on one side and then on the 
other of a fixed roller J, whose diameter equals the pitch 
circle of the pinion. This is, perhaps, an unnecessarily 
long description of a gear which is very generally known, 
but as engineers are not the only people interested in 
wind engines, it may be useful. From the lower part of 
the rack frame depends a rod, which is attached to a 
crosshead working between two V-shaped guides. The 
crosshead has a swivel in it, so that the head gear can 
rotate without twisting the pump rod. The latter is for 
the greater part of its length a square wooden rod running 
in two wooden guides; there is practically no side 
strain upon it, as the total side draft is only 1%in., 
and the whole engine runs very smoothly and 
steadily. From the nature of the gearing employed the 
up-and-down strokes are made at constant velocity, only 
slowing at the extreme ends just before the reverse. 
The gearing has a ratio of 2} to one, one revolution 
of the wheel raising the rods and one lowering them, 
whilst half a revolution throws the frame back and 


A windlass for putting the wheel out of 


It is constructed 


The corner posts have cast iron feet for 


The general appearance of 


means. The gearing, including the shaft and wheel, 
is carried in a cast iron frame A, Fig. 15. 
it is a ring 
to which the vane is attached. 
of the frame there is a live roller ring, Thus a free- 
moving bearing is provided between the vane and the 
wheel. Thisis necessary to make the governing sensitive, 


exhibited. The governing is effected thus—see Fig.15 E. 


centre to the foot of the tower; to the other end of the 
lever is attached a helical spring G, whose other end is 
made fast to part of the engine frame. Obviously by 
pulling on the chain the spring is stretched, and the 
effect is, owing to the fact that the first guide roller is 
mounted on an arm extending sideways from the frame, 


wheel. Furthermore, as a stop prevents the action 
going beyond this point, and as the nature of wheels is 
to “run away” from the wind, if a gust strikes the 














Fig. 34—TAUNDERSON'S 20ft. MILL 


brings it back to its full working position again. 
The wheel is 16ft. diameter. It consists of a long cast 
boss from which five arms in the form of very thin and 
long letter A radiate, the two feet of each being at 
opposite ends of the boss. The ends of all the frames 
are connected by one fiat steel ring, and the cross bars 
by asecond. There are eighteen metal vanes fastened by 
plates and rivets to these rings, the former of which 
passes through holes in the plates. -They are slightly 
convex, and are inclined at an angle of about 35 to the 
face. Their sides are bounded by radii, and their 
surface projected to a plane would occupy about 70 per 
cent. of the total annular area swept out by them. The 
idle space at the centre of the wheel is about one-third 
the total diameter. The plates are of such a size and 
shape that they might just about be all cut out of a 
single ring of diameter equal to that of the wheel; hence 
the area of the whole surface is easily obtainable. Ina 
12ft. mill it is just about 100 square feet; in a 16ft. 
mill, the size of that shown, it amounts to about 175 





to 180 square feet. These measurements have been 


forth. A long and steady stroke is secured by this 


Below 
mounted on the top of the tower, 
Between the base 


and something of the kind will be found in all the mills 


to pull the vane round to a position at right angles to the | 


| backs constructed of steel and canvas ; 
|upon the pivots, the latter being placed central, so 
| that the former are balanced. The s 


| rotate, and thus expose a 


wheel it turns partially towards the tail, stretching the wind. The shutter-backs are connect 
spring still farther, which, when the gust has passed, | levers by bell cranks and knuckle joints. 





made from a scale model, and may differ sli 
the actual mill. The axis of the mill is walled Sans 
The brake is applied at the end of the main shaft 
opposite to the wheel. It works automatically 
and independently of the vane, and it is so constructed 
that the moment the tension is applied to the pull in wire 
the brake releases before the mill can begin to run and 
when the mill turns out of the wind the brake is applied 
gradually until the wheel is held fast. This, it is claimed 
gets over the objection that if, whilst the wheel is out of 





On the vane arms a lever is freely pivoted ; from one end of | the wind, a side gust strikes the vane the brake jg 
it there passes a chain round a guide pulley, and down the | released. An important point about this mill, and one 


| which we believe is quite smgular to it, is that in case the 
straining wire, the wire that pulls the mill into action 
| breaks or gets loose, the wheel turns out of action. In 
| Other mills, if this wire gives way, the wheel bein 

| relieved of all resistance sets itself at right angles to the 
| vane, and hence faces the wind. 

The pump is illustrated by Fig. 16; its construction 
/ and action are obvious. It delivers on both strokes, the 
total delivery being two gallons. The valves are of the 
air pump valve type, and are made of rubber. The tower 
is made of rolled angle steel, well braced in a manner 
that is made clear by the engravings, Figs. 17, 18, 
and 19. All the steel work is galvanised after it 
has been cut and drilled, and after all riveting has been 
done. 

There is no hand rail round the gallery, a disadvantage 

which might be easily got over. 

Two mills are entered for the competition by Messrs, 
R. Warner and Co., of 97, Queen Vic. 
toria-street. One has a wheel 16ft. dia. 
meter, the other 20ft. These mills are 
illustrated by a very full set of drawings, 
which the makers have put at our dis. 
posal. They are both distinctly superior 
mills, not made only with a view to low 
price. The following specifications give 
as good a general description as can be 

desired :—The omen is of iron, 16ift. diameter on the out- 
side, with a centre opening of 7ft. The sails are of the 
fixed type, thirty-two in number, galvanised. They are 
secured to three angle rings resting upon tubular arms, 
the latter being stayed from a spider fixed to the 
extended outside end of the sail shaft. The speed is 
regulated by the sail turning automatically out of the 
wind when the latter exceeds any predetermined velocity, 
Upon the sail turning out of the wind it compresses a 
helical spring, which returns it to its proper position as 
soon as the wind velocity is again normal. The sail is 
kept square with the wind by a circular fixed fantail 
placed at the back of the mill as usual. The vertical 
pump-rod is hollow, about 1fin. external diameter, work- 
ing through deep wood guides fixed to girders bolted to 
the framing of the tower. The sail is geared to 
the pump shaft with a pair of angle wheels having 
a ratio of about 2 to 1. The pump shaft is of the 
dip type, and the vertical pump-rod is worked from 
same by a connecting-rod and guide. The pump is of 
the double-acting vertical type, with 3}in. diameter 
barrel. It is fitted with an arrangement by which the 


| stroke can be varied from 3in. to 6}in.; this consists of a 
| bored lever fitted with a turned sliding block, to which 


latter a connecting-rod fitted to the bottom of the 
vertical rod is connected. The pump is working during 
the tests with a 5in. stroke, which, according to the 
Society’s regulations, is not allowed to be touched; 
consequently, the duty will be considerably less than 
what would be the case in actual work if judiciously 
regulated about once a day, according to the condition of 
the weather. The tower is square, with four angle posts; 
the horizontal rings ‘are ulso angles, the bracing of flat 
steel. The height from the ground to the centre of the 
tower is 48ft. Each corner post is fitted with large 
cast iron plate for bolting down to the foundation. A 
stage is provided near the bottom of the sail and also 
on the mill head, to give easy access to the working 
parts and provide for the safety of the attendant. A 
suitable ladder is provided from the bottom to the top of 
the tower. The construction of this windmill is shown 
by Fig. 20, and by drawings on page 437, which will be 
readily understood. : 

The wheel of the other mill is 20ft. diameter on the 
outside, with a centre opening of 10ft. The arms are of 
wood, and two angle iron rings are fixed on same 
for carrying the bearings of the pivots that sup- 


port the shutter-backs. There are sixteen shutter- 
these turn 


eed is regulated by 
four weights fixed upon separate bell levers, which act by 
centrifugal force upon a spring placed inside the sail shaft, 
which, when compressed, allows the shutter-backs to 
less area to the force of the 
onnected to the weighted 
A hand wheel 
and screw gear is provided at the bottom of the — 
which by means of a vertical rod enables the spring to a 
compressed by hand when it is required to stop the ml 
The sail is kept square with the wind bya aeyolvng 
back sail, which acts by worm gearing and a egg 
shaft upon a vertical shaft, at the bottom - 
which is a spur pinion that gears into a circu = 
rack cast upon the turn table, which latter is fixe! 
to the tower of the mill. The vertical pump rod : 
hollow, 1jin. external diameter working oor 
deep wood guides fixed to girders bolted to the framing 0 
the tower. The vertical pump rod is worked oe 
excentric direct off the sail shaft. The pump 1s . : 
double-acting vertical type, with 3tin. diameter barre 
by 6in. stroke. ‘ . 
"The tower is hexagon in form, the uprights being of 
tee steel, the horizontal rings of angle steel; the ne 
is of flat steel. The height from the ground to the centre 
f the sail is 40ft. ; 
The bottom of the tower is fixed to a strong cast yo 
ring, which latter is arranged for bolting down to the 
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foundations. A stage is provided near the bottom of the 
sail, and also round the mill head, so as to give easy 
access to the working parts and provide for the safety of 
the attendant. A suitable ladder is provided from the 
bottom to the top of the tower. 

Both of these mills are well constructed, and the 
mechanism is well designed. Especial attention may be 
directed to the instructive diagrams shown in Fig. 27. 

One mill is shown by Messrs. E. and H. Roberts, 
Deanshanger Works, Stoney Stratford. The diameter of 
the wheel is 12ft.; it is made in six sections. The arms 
or spokes are of 1$in. by 1din. by jin. steel angles; the 
frame of the wheel consists of three steel angle rings of 
the following sizes :—The outer one l}in. by l}in. by }in.; 
and the two inner rings lin. by lin. by }in.; to these the 
flyers, which are of stamped steel, are secured by rivets 
on steel steps, which holds them at the correct angle. 
The centre casting, to which the arms are bolted, has a 
flange cast on the back, which is bored out to take the 
brake, which is thus applied direct to the wheel. It is 
machined locally to receive the bearings, which are 
bolted to the faces thus prepared, and are therefore 
replaceable. The front stays of the wheel are fixed to a 
casting on the front of the main shaft, which has a nut 
on either side; the wheel by this adjustment can be 
brought to a proper tension, and at the same time strength 
to withstand a back wind is given to the wheel. 

The action of the mill will be readily understood from 
an inspection of the drawings of the head gear. Referring 
first to Fig. 28, A is the end of the main shaft—the shaft, 
that is,to which the wheel is keyed. Fast on it isa pinion 
B, which meshes into a wheel C, two and a-half times as 
large. On this wheel is mounted a pin D provided with a 
sleeve or roller. This pin fits a slot in arocking arm pivoted 
at P, and having suspended from its opposite end the 
pump rods. In order to permit of variation of the stroke, 
there are three different positions on the wheel C at 
which the pin D may be fixed. The down stroke takes 
place when the pin is at the end of the slot nearest the 
fulcrum, and the actual pumping—a bucket pump is used 
—is effected on the longer part of the stroke. Turning 
now to the actual details, it will be seen that the parts are 
well proportioned, and that the whole gear is a workman- 
like job. The bearings for the shaft A, and for the 
countershaft G, are long, and are automatically lubricated 
by an endless chain passing over them and dipping in an 
oil bath. The shafts are 13in. diameter each; for the 
former the bearings are over 17in. long, the other is 
1ljin. long. The bearings are brass bushed. There are 
suitable caps on the projecting ends of the shafts to 
exclude dust. The roller D is provided with a cap of the 
form shown, so that a ket for oil is formed, and the 
pin is thus kept well lubricated. We have laid some 
stress on this matter of lubrication because it is of great 
importance that the engines should demand but little 
attention, and yet be well oiled. 

The head gear is mounted, it will be observed—Fig. 30— 
on roller bearings, so thatit mayrevolve freely. The govern- 
ing is effected, as in most of the mills shown, by causing the 
wheel to swing out of the wind under the influence of a 
heavy gust. This it does on account of the centre of the 
wheel being placed out of the centre of rotation of the 
whole machine. Behind the gearing a tail or vane is 
mounted, and is, by means of a spring N, kept norm- 
ally at right angles to the plane of the wheel; that is to 
say, that in a light wind the wheel faces the wind. If, 
however, it is struck by a heavy gust, the wheel bends 
out of the wind, the tail, of course, remaining in it; when 
the gust has passed, the spring brings the wheel back to posi- 
tion again. In order to stop the wheel altogether a brake 
is provided. It consists of an arm M, Fig. 29, fixed on one of 
the vane arms, and a lever L pivoted on the main casting. 
On the short end of this lever is fixed a block K, which 
presses against a turned ring on the wheel boss. When 
the wheel is pulled right out of the wind by a chain and 
ratchet provided for the purpose, or by a very heavy 
gust, the tail of the lever L presses against the arm M, 
and is by it moved over sufficiently to cause the brake 
= act. The relative position is shown in dotted 
ines. 

The tower is made of angle steel, the size and weight 
of which increases from the top downwards; its general 
design is shown in Fig. 31. The bracing is effected by 
round rods screwed at one end, and provided with an 
eye at the other, tightened into castings in the centre, so 
that any wear, &c., by vibration can be taken up. The 
guide rollers to pump rod consist of cast iron boxes 
fitted with four rollers, shown in Fig. 31. To erect 
the tower four holes about 5ft. deep are dug, into which 
the cast iron anchor plates are concreted; the whole 
tower is then bolted together, forming its own scaffold. 
The pump is a bucket pump, fitted with a specially con- 
structed air vessel, reducing uneven pressure on the mill 
gear. The bucket and valves are always under water, 
and the pump always charged. The barrel, bucket, and 
valves are of gun-metal. The piston-rod is made of steel, 
to ensure strength, and covered with a seamless gun-metal 
tube, where it works through the packing to prevent 
corrosion. 

Although the mill exhibited by Mr. C. F. Bamford, of 
Bedford, is not taking pari in the trials, having been 
erected too late to commence running on the appointed 
day, we include a description of it in order to make our 
account complete. It is illustrated by a general elevation 
and a more or less diagrammatic drawing of the govern- 
ing and driving gear. 

The wind-wheel axle (see Fig. 33, page 439) is carried by 
a rotatable head, having a toothed segment a gearing with 
a similar segment 6} on the axis of the wind vane. The 
segment b has a long arm ec carrying an adjustable 
weight and a short arm d, to which a wire cord is 
attached. Excessive speed causes the wheel to rotate 
until it is more or less parallel to the wind, and the gear- 
ing raises the weight, which returns the wheel when the 
wind slackens. By pulling the cord the vane is first 
turned at right angles to the wind and then pulls the 
wheel round so that it stops. 





The wind wheel is 12ft. diameter; it has twenty-four sails, 
each curved so as to receive the wind pressure at an obtuse 
angle at the tips graduated to an acute angle at the end 
near the axis. The steel tower measures 40ft. from cap 
to pedestals, and is made up of three steel tubes set at 
60 deg. to each other, and sloped 1 in 10 to the centre; 
these tubes drop into malleable iron sockets at the joints, 
and are braced together by angle-iron horizontal bracing, 
and by tie rods passing through lugs cast on to the sockets. 
The iron steps to the platform at the tower head are 
made up of iron forgings clipped round one of the tubes, 
and drawn together by bolts. The pump rod is made of 
Zin. gas pipe; it passes through four cast iron guides 
bolted to the horizontal tower bracing; at the top end 
the pipe is screwed and pinned into a union joint, which 
allows the piston head rod to revolve without turning 
the pump rod; at the bottom end the pipe is screwed on 
to the pump piston-rod. The pump, made of gun-metal 
throughout, is a double-acting 4in. diameter plunger-and- 
bucket pattern with an air vessel. The suction pipe 
measures 2tin. diameter, and the delivery 2in. dia- 
meter. 

Mr. Bamford’s mills, which are made in three types— 
viz., direct acting, direct acting geared, and rotary 
geared—with their towers, are manufactured by Messrs. 
Clarke and Stienmetz, Commercial-road Foundry, 
Bedford. 

Two mills are shown by Messrs. H. P. Saunderson and 
Co., Limited, of Bedford, one with a 16ft., the other with 
a 20ft. wheel. Of these the former differs radically from 
all the other mills on the ground except Titt’s 30ft. 
engine, in that it drives a vertical shaft from which the 
pump is driven by gearing at the ground level. This 
arrangement permits of the mill being used for ordinary 
power purposes when it is not required for pumping, or 
even for both purposes, when conditions permit. The 
head gearing, is of course, greatly simplified, and we are 
inclined to ask if this plan may not be found to have 


considerable advantages even for engines intended for 


pumping, and nothing else. Especially would this be 
so in cases where a rotary pump could be used. The 
wind wheel has a large skew bevel wheel on its boss 
which drives a pinion on the end of the vertical shaft. 
In order to give a long bearing to the main shaft it 
crosses the vertical shaft, and hence the necessity for 
the skew gearing. The governing is effected by a lever 
and weight. 

The vertical shaft drives a short horizontal shaft atthe 
ground level, which is provided with a clutch. For the 
purposes of the trial, it is driving a double-acting pump, 
2hin. diameter by Yin. stroke. There are twenty-four 
sails in the wheel; they are the same width from end to 
end, and have a great twist, being almost edge on to the 
wind at the centre, the angle here being only 30 deg. to 
the face. It is 60 deg.at the outer ends. The other and 
larger mill has sails of the same design, but they are 
thirty in number, and present a total area of 332 square 
feet. 

The windmill shown by Mr. Cadle, of 39, Wellington 
Quay, Dublin, hails from the United States, being made 
by the Aer Motor Company, of Chicago. The drawings 
of it came to hand too late to permit of their reproduc- 
tion in the present issue, but we may find space for them 
in a future impression. 

The wheel is 12ft. diameter, and has six arms and 
eighteen sails, each sail 19in. wide at its outer end, 8in. 
at its narrow end, and 3ft. long. They are made of 
18 B.W.G. steel and galvanised after cutting and rivet- 
ing. The arms of the wheel are round. They carry two 
flat stee] rings to which the sails are attached by suitable 
brackets. The larger ring passes through holes in the 
centre of the sails—the usual American method. In 
place of the malleable cast iron bracket which are most 
frequently employed to make the connection at this 
point, thin brackets stamped out of sheet steel are used ; 
they are shaped to the curve of the sails, and are a little 
longer than the latter are wide, the ends being formed 
with hooks, which securely hold the sail and at the same 
time prevent it from buckling or bending. This is 
a very commendable feature; it appears to possess several 
advantages over the more generally employed design. 
The main spindle carries a pinion which drives a wheel, 
the ratio being 34 to 1. A connecting-rod ascends from 
a pin in the latter to one side of a rocking arm, from 
the other side of which the pump rods hang. 

The bearings of the mill are of babbitt metal, and 
appear to be sufficiently long. They are replaceable 
when worn out without dismounting the mill. Suitable 
lubricators are provided. The tower has three legs of 
3in. by 3in. by in. steel angles. There is no broad turn- 
table as in most mills, the tower ending in a casting of 
quite small diameter, which carries the engine. To this 
the three legs are firmly and ingeniously fastened. The 
cross ties are of l}in. by 1din. angles, the cross tier of 
Zin. round steel. They simply cross at their centres 
without any ring or other fastening. A narrow 
platform is reached by a ladder composed of loops of 
round steel bolted to one of the corner posts. The 
governor is controlled by a spring, and the striking gear 
is actuated by a lever in place of the more general winch. 
The inner end of the wheel hub is conical, and a sliding 
female cone fits over it to act as the brake. 

The pump barrel is of brass, 2}in. diameter. The 
bucket has three cup leathers; the foot valve is with- 
drawable as a whole, the lantern in which it is enclosed 
having a screwed projection which fits a socket in the 
bottom of the bucket, which can, therefore, be used for 
raising it. It fits with a taper into the base, and is made 
tight by a single cup leather. Ball valves are occasionally 
used with this pump, but in the present instance valves 
with only slightly convex faces fitted used instead. The 
pump rod is well guided. The design, taken as a whole, 
is distinctly good. 

We are unable to say whether all the mills shown have 
proper provision for taking the end thrust on the wheel ; 
some of them have roller or ball thrust bearings, as 
Bamford’s and Thomas; others probably follow the plan 
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used in this case, which is to have a series of stee] and 
bronze thrust rings. There are five of them in the mill 
under notice ; they are arranged in a sort of circular - 
on the end of the hub. This box serves to hold oil, 
which is lifted out of it by.a suitable projection dian 
the revolution of the wheel and dropped on top of th 
rings, a simple but effective way of ensuring that they 
are well lubricated. y 

One mill each is shown by Messrs. John McBain and 
Sons, Messrs. P. and W. Maclellan, and Messrs 
Russell and Co. Of the first, all that can he said 
of it at the present moment is that it has elliptical 
gearing. The wheel is keyed to one elliptical whee] 
which drives another, to which the pump rod is attached 
by a pin. Messrs. Maclellan’s mill has an 18ft. wheel 
with eighteen sails, and isof American make, It has simple 
pinion and spur wheel gearing, with a reduction of 2! to 
one. The wheel is keyed to a crank which works the 
pump-rod. The maximum stroke is 12in.; the pump ig 
5in. diameter. The engine shown by the last-mentioneg 
firm is quite a small mill, and differs from others in that 
instead of moving sideways out of the wind, it tilts itself 
out of the vertical until when at rest it lies hori, ontally 
over the tower like an umbrella on its stick. Only one 
mill remains to be noticed ; this is the “ Rollason,” shown 
by T. C. Williams and Sons, Limited, of Reading. This 
mill is entirely unlike all the others. It consists of six 
curved cails attached to arms projecting from a vertical 
shaft. The wheel so made up revolves horizontally 
under the direct pressure of the wind on the concaye 
sides, one half the wheel being shielded from the wind by 
a curved screen. This screen is connected to the vane, 
and hence follows the wind. In spite of its heayy 
sapaanenen, it appears to answer the “helm” pretty 
readily, 








TANK ENGINE, LONDON AND BRIGHTON 
RAILWAY. 


RECENTLY a very powerful type of tank engine has been put 
to work on the London, Brighton, and South Coast Railway. 
These engines are illustrated on page 444. They are intended 
for working suburban traffic and heavy excursion trains, 
They are six-coupled, eight-wheeled engines, with great boiler 
power and of excellent finish. The boilers externally resemble 
those of the very large express engines of the Empress class 
which we have fully illustrated. 

The following tabular statement gives all the leading 
dimensions of the new tank engines :— 


“BE” class Radial Tank Engine. 
isin. 


1) Qin. 
oe St. Gin. 
aft. 


Diameter of cylinders 

Stroke = id Yes nd 

Diameter of wheels (six-coupled) 
radial wheels 


* ce! “1% a eet 
Tractive effort per lb. of effective pressure per 
equare inch onthe piston .. .. .. .. 

Wheel base, coupled es 
2 total 
Boiler (iron)— 
Working pressure per square inch 
ring. we ox 


127-63 
eo 26ft. Sin. 
- 2ift. 6in. 


.. 1601b, 

. 4ft. 8in. 

- 10ft. Thin. 
hin. 


. 6ft. 2}in. 


Diameter of largest 
Length of barre’ a 
Thickness of plates .. 
Fire-box shell— 
SO” eer 
Depth at front end .. 
Depthat backend .. .. .. 
Front tube plate (steel) thickness 
Front and back plates, thickness 
Cover plate, thickness .. .. .. 
Copper box, tube-plate, thickness. 
os back plate ” 
oe cover plate a 
Tubes, brass, number .. .. 
» diameter (external 
Heating surface of tubes 
» a re-box .. 


Total 
Steam space ee 
Fire gratearea .. .. .. «. 
From rail to centre of boiler .. 
top of chimney .. ry 
underside of footplate .. .. 
aa top of cab ear. ve 
Length of frame ae 
GUN WE ao. ce se 0s ce 0s 08. 0 
from buffer-plate to centre of leading wheel 
centre 6f leading to centre of driving wheels 
centre of driving to centre of trailing wheels 
centre of trailing to centre of radial wheel 
» centre of radial toend of frame. .. .. .. 
Width over footplate dey 56, 46 oe be ts 
Side tanks— 
Length inside .. hee 
Heightinside .. .. .. .. 
Width over tanks, clothing .. 
Capacity of twosidetanks .. .. 
Capacity of bunker tanks 
Total water capacity wale 
Bunker capacity .. .. .. «+ oe 
Weight of engine in working order— 
On leading wheels .. .. .. .. «.. « « 5 tons 
ere ee ee a ia 
CT ED bk se ts) oc te ce ae ae 
On radial wheels 5) ae Sail bh, hate. 


Total .. : ee eS ooh oe lee le \ 69 


.. 1211-69 

-. 88-50 cu. ft. 

. 19-32sq ft 
8ft 


") 18ft. Qin. 
.. 4ft. lin. 
. 12ft. Spin. 


” 
” 


. Sin, 
. 9in. 
7ft. 6in. 
. 2in. 


. Gin, 


. 12ft. lin. 
.. 4ft. 6}Jin. 

. Tft. Win. 
.. 948 gallons 
oo Te on 
.» 1665 ,, 

. 8} tons 








Prince KHILKorr, the Russian Minister of Ways of Com- 
munications, has just been inspecting the railway facilities of 
Odessa, One result of the visit is that the Minister has approved 
of the construction of new railway workshops on a large scale and 
at a cost of several million roubles, 

Cotp StoraGcr.—At the fourth anniversary meeting of the Cold 
Storage and Ice Association to be held at the Institution of 
Mechanical Engineers, Storey’s Gate, St. James’s Park, London, 
S.W., on Friday, May 8th, at 2 p.m., Mr. C. Armstrong, chair- 
man of the Imperial Cold Stores, Limited, will read a paper on 
“The Cold Storage of Hops,” and Mr. G. D. Hunt, of Bath, a 

per on ‘‘ Cheap Power for Cold Stores and Ice Factories. Mr. 
E: M. Douglas will show a number of limelight views illustrating 
the subject of bacon-curing. The annual banquet will take place 
at the Cafe Monico in the evening, one of the guests being Sir 
Henry Seton-Karr, a Royal Commissioner on the question 
of food supplies. On the following day members will make excur- 
sions to the chill rooms at the — Foreign Cattle Market, 
the new Poplar cold stores of the London Central Markets Cold 
Storage Company, Limited, and the real ice skating rink at 
Hlengley's, Oxford-cireus. Tickets for the meeting on Friday, 
May 8th, may be had on application to the hon, secretary, 19, 
Lndgate-hili, ondon, F.C, 
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RAILWAY MATTERS. 


Xo date has yet been fixed for the commencement of 
electrical working on the Mersey Railway. 


New signals are being erected along the line of the 
New York and Long Branch Railroad, preparatory to the adoption 
of the block system between Elizabethport and Point Pleasant, 
about 4 miles, 

4 Carcaco and North-Western train, which has been 
verforming some fast long-distance running between Council 
Inffs and Clinton, Towa— miles—is reported to have run 
4.8 miles of the journey at the rate of 96 miles per hour. 


We learn that the Great Central Railway Company is 
about to introduce into working: the fish traffic from Grimsby to 
London a number of wagons which will have a carrying capacity 
three times greater than the existing standard fish wagons. The 
(reat Central has also recently adopted for their coal traffic 
steel bogie wagons with a capacity of 30 tons, 

Iv was stated during the resumed sitting of the House 
of Commons Tube Committee that 66 per cent. of the week-day 
traffic into London on the Great Eastern Railway was done 
between the hours of six and ten in the morning. he company 
carried on the suburban lines 32 ne the North London 
Railway 12 millions, and the tramways 16 millions. 


Hiruerto all the rolling stock used by the railways in 
Mexico has been imported. In view of the rapid development of 
the railways in the Republic, a concession has been granted to an 
American for the purpose of erecting works for building both 
assenger and freight wagons, The site of the factory bas not yet 
ben fixed upon, but it will be erected early in the present year. 


Tue arbitrator in the Tien-Tsin railway siding dispute 
has, says the Tien-Tsin correspondent of the Standard, decided 
that the land in question, having been acquired prior to 1900, 
remains railway property, but that, to avoid debateable points 
regarding original ownership aud right of sale, the railway shall 
indemnify the Chinese Government, and a similar amount be paid 
to the previous owners. 


Untit the various railway lines to be built to the 
Pacific Coast from the interior are completed, the Pacific Coast 
trade of Mexico will remain what it is to-day, a separate trade. 
The Vera Cruz and Pacific Railway will be the first line to reach 
the Pacific and place the railway system of the Republic in direct 
communication with its Pacific seaboard. But even this line will 
not touch at any of the important ports, reaching as it will Salina 
Cruz, 

A TELEGRAM from Lisbon states that the preliminary 
arrangements for the registration of the Benguella Railway Com- 
pany are completed, The capital of £2,000,000 is already under- 
written and is entirely British, but Portuguese capitalists are 
a'ready applying for shares. There is growing satisfaction in 
Government and financial circles that the railway, while serving 
the strategic and commercial ends of England, is bound to open up 
the Angola Hinterland without cost to Portugal. 


Tue Great Eastern Railway Company will to-day open 
for passenger traffic a new “‘loop” line, six miles in length, con- 
necting the Colchester main line at Ilford with the Loughton and 
Ongar branch at Woodford. The district opened up by the line 
can be served by a circular service of trains from Liverpool-street 
or Fenchurch-street, running over the main line to Ilford, thence 
by the ‘‘loop” line to Woodford, and back by the Loughton line 
to Liverpool-street or Fenchurch-street, and vice versd. 


Arter the collision in the New York Central Railway 
tunnel in New York a year ago, when fifteen persons were killed 
and thirty-five badly injured, a committee was formed at New 
Rochelle, where most of the victims lived, for the purpose of 
assisting in the prosecution of suits against the railway. This 
committee has just dissolved, after being instrumental in compel- 
ling the Central Railway to pay over £200,000 damages, the largest 
amount ever secured in America as compensation for a railway 
disaster. 


A sgrrous accident occurred on the London and 
North-Western Railway main line between Stafford and Crewe 
last week, resulting in damage to permanent way and rolling 
stock. A special express goods from Birmingham to Wales was 
travelling at a high speed when the engine encountered a large 
bale of tightly pressed paper, which was lying in the 4ft. way. 
Nearly the whole of the train was wrecked, and the permanent 
way was cut for nearly a mile, All London and Scotch expresses 
were delayed, some for several hours, 


THE directors of the Lough Swilly Railway Company 
have appointed Mr, T. A. Hall, A.M.I.C.E., to the position of 
permanent engineer of the system. Mr. Hall took charge of the 
construction of the railway from Buncrana to Carndonagh. He 
was previously engaged in the construction of light railways in the 
South and West of Ireland under Mr. Balfour’s first Light Railway 
Act, during which time he was resident engineer on the Galway 
and Clifden Railway, a line of 50 miles, in many respects resembling 
the extension from Letterkenny to Burtonport. Since the com- 
pletion of the Carndonagh Railway Mr. Hall has acted as consulting 
engineer to the railway company. 


THE Pietermaritzburg correspondent of the Times says 
that Mr. J. H. Smith, the Railway Commissioner, has issued a 
report embodying the result of an inquiry of three months’ 
duration into the pep sy, be the Natal railways. The report isa 
scathing criticism of the Natal system. General laxity in every 
department iscondemned. In this condemnation are included the 
condition of the goods sheds and the waiting-rooms, the manners 
of the station officials, the luggage arrangements, train running, 
state of the signals, and the condition of engines and rolling stock. 
The report, however, praises the conduct of the Johannesburg 
ones tiga the opening of a commercial office in London on 
similar lines, 


TuE arbitrary conditions of the East Indian Railway 
postal express are making people homeward bound from Calcutta 
cast about for another route which will be quite as convenient and 
less expensive, says Indian Engineering. The Bengal-Nagpur 
Railway, with its wonted enterprise, offers to supply the 
desideratum, The mail train leaves Howrah at 12.15 p.m.— 
railway time—on Thursday and arrives in Bombay at 9.15 a.m. on 
Saturday. This enables passengers to get on board the mail 
steamer in comfort, after having spent at the outside only Rs. 90 
for coming across the continent in a first-class saloon. On the 
postal express the actual fare is Rs. 100 and the compulsory 
re for refreshments Rs, 25 per head. It arrives in Bombay 
a OU. 


AN important decision, affecting the safety of the 
travelling public, was given on Monday by the Police and Sanitary 
Committee of the House of Commons, of which Mr. Heywood John- 
stone is chairman, The Committee had before them the Omnibus 
Bill of the Leigh (Lancashire) Corporation, which proposed, inter 
«ia, the construction of an electric tramway crossing a main line 
of the London and North-Western Railway on the level. This the 
‘ailway company opposed on the score of public safety and con- 
venience, and although it was proved in evidence that similar level 
crossings of railways by electric tramways had been authorised by 
Parliament, the Committee decided that it was not in the public 
interest to add to this number, having regard to the admitted 
dangers attendant upon such crossings. The Committee suggested 
that the Corporation and the railway company should agree to share 
the expense of building a bridge. 


NOTES AND MEMORANDA. 


Ir is estimated that there are in use in this country 
700 motor wagons, a large majority of which are of English 
manufacture, 


DURING gun practice at Pensacola, Florida, recently, 
six American battleships have made a percentage of 51-5 with 
their 12in. guns, while the Alabama, with her 13in. rifles, averaged 
68-75 per cent, of hits, 


OFFICIAL announcement is made that the price of 
carbide of calcium in Germany will shortly be reduced from 50s, to 
40s. per ton, Jt is understood that this decision is attributable to 
the desire of the continental carbide industry to stimulate the use 
of acetylene gas for lighting purposes. 


A Boarp of Trade return giving statistics of strikes 
and lock-outs in the United Kingdom in each of the past ten years, 
issued last week, shows that the number of strikes and lock-outs 
recorded for 1902 was 442, The number of workpeople affected 
by ape and the aggregate duration in working days was 
3,479,000. 


THE entries for the heavy van trials driven by alcohol, 
organised by the German Agricultural Society, are now closed. 
There are entered a delivery van, with trailer, for heavy goods ; 
three vans for parcels delivery and for the transport of milk. 
One of the prizes for this event, which starts on May 25th, is 
given by the Emperor of Germany. 


THE question of erecting a platinum refinery in Russia 
is receiving attention. Hitherto Russian platinum, representing 
95 per cent. of the world’s supply, has been exported in a crude 
state at a price of 13,000 roubles per The refined platinum 
is sold at about 25,000 roubles per pood, while the cost of refining 
is stated not to exceed 300 roubles per pood. 


THE continued expansion of Belgian commerce is 
shown by the trade returns recently published for the first quarter 
of 1903. From these it appears that the imports reached a total 
of £23,200,000, being more than two millions in excess of the 
corresponding period last year, or an increase of 9 percent. The 
exports show a corresponding increase of 10 per cent. 


Tue St. Petersburg correspondent of the Giche states 
that Russian naval circles are interested in an experiment which is 
about to be carried out on a torpedo-destroyer of 350 tons dis- 
placement. The Ministry of Marine ordered from a German firm 
a naphtha engine, which is capable of developing 6000 indicated 
horse-power, This oil motor is the invention of an engineer, M. 
Lutzky. 

In Greece almost all the marble quarries belong to 
an English company. In 1897 the output was 756 cubic metres ; 
in 1901 it had risen to 4345 cubic metres. In Austria-Hungary 
the greatest proportion of the marble imported is Italian. This is 
also the case in China, The best market for Italian marble is 
the United States. 
£287,091. 


TWENTY-FIVE wireless telegraph stations on the Slaby- 
Arco system are about to be erected by the United States Govern- 
ment. The stations are to be on the coast, and are intended for 
communication with vessels as far out to sea as 190 miles. The 
decision of the United States Government to adopt the Slaby-Arco 
system has only been come to after prolonged experiments and 
negotiations. 


CONSIDERABLE annoyance and trouble have been 
caused to motor car users recently by the excessive density of the 
petroleum spirit supplied by certain firms. It is said that 
instances have occurred of petrol motors failing to give their full 
power. Upon investigation it was discovered that the spirit had 
a density of -720 and -730 instead of -680. Such spirit gives 
endless trouble by causing a thick deposit in the carburetters, 


A CORRESPONDENT writes to the Motor of a novel 
experiment he has tried on a 2 horse-power engine. To half a 
pet of petrol, containing 8 per cent. of household paraffin, he 
added ,',; 0z. of picric acid, and, by well shaking, dissolved most of 
the acid. After carefully straining it, he poured the mixture into 
the tank and started off. Asa result the power of the explosions 
was greater, and he found that the machine took the hills in con- 
siderably better style than before. The whole of the mixture was 
used without a single missfire or any signs of sooting. 


A German invention in fire apparatus has recently 
been tried with success at Pittsburg. It consists of a telescopic 
ladder, capable of being extended to a length of 85ft., and worked 
by means of compressed air, The ladder is attached to a heavy 
truck carrying an air tank. The ladder can be directed at a par- 
ticular window or other place in a burning building that it is 
desirable to reach. A fireman lashed to the end of the ladder is 
shot up with it, and rescued persons need not clamber down, as the 
ladder can be quickly lowered to the ground with them on it. 


Irau1An publishers and newspaper proprietors are 
seriously interesting themselves in a new process of printing, for 
which important claims are made. The Tri/ne, of Rome, states 
that a Genoese firm has acquired all rights in the new process, 
and that a few weeks since all the proprietors and leading printers 
of Milan assembled to witness a series of practical tests, which are 
all described as having been perfectly satisfactory. The invention 
consists in the substitution of cellulowd for preparations of lead and 
antimony, and gives an admirable reproduction from all kinds of 
plates and blocks, 


THE expenditure on the Government’s London tele- 
phone service to February 28th amounted to £1,067,000. A con- 
siderable part of this amount is for plant and stores, which have 
not yet been brought into use, but have been provided to meet the 
future requirements of the system. Seven exchanges have been 
opened since March Ist, 1901, and 8749 telephones are now in use 
in connection with these exchanges. About 2000 agreements for 
other lines are in hand, and from 150 to 200 new lines are being 
brought into use every week. Four other important exchanges 
will be opened in the course of this year. 


EXPERIMENTS have been carried out by the Austrian 
army to obtain reliable data relative to the possibility of disabling 
a balloon when floating in the air, by either rifle or gun fire. For 
the purpose of the experiments a balloon was anchored at the 
height of about 7000ft., and the gunners, kept in ignorance of the 
range, were then commanded to disable the balloon. The diffi- 
culty of hitting the balloon when in midair can be realised from 
the fact that the gunners fired twenty-two shots before the 
approximate range was found, and that it was not till the sixty- 
fourth round that the balloon was hit, and then only slightly. 


In -a paragraph on the value of submarine boats in 
naval warfare, the American Army and Navy Journal says that to 
discharge the submarine boat without making it the subject of the 
most thorough investigation would be the height of imprudence. 
It was only a few days ago—April 11th—that two French sub- 
mariaes maneeuvring off Cherbourg attacked two incoming liners 
so successfully that in the time of war both of the latter would 
have been destroyed without injury to the attacking ves:els. Re- 
sults scarcely less striking were obtained in the trials of the United 
States submarine boats Pike and Grampus at San Francisco a few 
days ago, Captain William H. Whiting, U.S.N., who had charge 
of the experiments, reporting that the Grampus, while speeding at 
the rate of 7-26 knots, made a centre hit with her torpedo, while 
the Pike, moving at 7-14 knots, missed the target by a very narrow 


In 1902 the imports represented a value of 





margin, 





MISCELLANEA. 


Tur first stone of the new Campanile at Venice was 
laid on April 25th, in the presence of the Count of Turin, Cardinal 
Sarto, Patriarch of Venice, and Ccunt Grimani, the Syndie. 


THE battleship Duncan, fitted for sea at Chatham, 
carried out her gun-mounting trials in the English Channel under 
the superintendence of officials of the gunnery ship Excellent. 


THERE was a further fall in the dividends paid by 
German electrical manufacturing companies last year, the average 
being 4-77 per cent., as compared with 6-13 per cent. in 1901. 


Tue Southampton Harbour Board have resolved to 
carry out the work of dredging the Itchen Spit at a cost of 
£12,000. The improvement is to enable ocean-going vessels to 
reach the Test Quay. 


Tue death is reported of Mr. Alexander Adcock Ellis 
at his residence, Wychall, King’s Norton. Mr. Ellis had reached 
his 71st year, and was for many years senior partner in the 
Birmingham firm of Charles Ellis and Sons, metal rollers. 


THE Bath and West and Southern Counties Society 
have been considering the offering of prizes in the implement sec- 
tion. A motion recommending this step brought forward at the 
meeting this week was, however, lost by twelve votes to ten. 


H.M. torpepo boat destroyer Arun, which was 
launched on Wednesday from the works of Laird Brothers, 
Limited, Birkenhead, is the third of four of the new type of 
torpedo boat destroyers which this firm are building for the 
Admiralty. 


THE heavy motor vehicle industry is said to be 
hampered very considerably by the action of the railway and dock 
companies, especially in London. These vehicles are not allowed 
to enter the dock sheds under any pretences, a restriction probably 
arising from the conditions imposed in the insurance policies. 


H.M. Cruiser Euryalus, which had to abandon a trial 
last week in consequence of leakage in her port condenser glands, 
left Plymouth again on Friday night for a 30 hours’ trial at four- 
fifths of her full power. She returned on Saturday afternoon 
with trial uncompleted, leakage having again developed in her 
condensers. 


UNDER an arrangement with the Indian Government, 
the National Physical Laboratory, Teddington, Middlesex, isabout 
to take over the work of preparing the tide tables for Indian ports. 
In this they will have, for the present, the assistance of Mr. 
Roberts, of the ‘‘ Nautical Almanac” office, in whose hands the 
work has been for many years, 


THE new sloop Cadmus was launched from the build- 
ing slip at Sheerness Dockyard on Wednesday afternoon. She has 
been built from the designs of Sir W. H. White, the late Director 
of Naval Construction, and has been about thirteen and a-half 
months in construction. Her complement on commissioning for 
active service will consist of 113 officers and men. 


At a meeting of the Burnley Tramways Committee 
on Wednesday a statement was submitted of the past year’s work- 
ing of the municipal trams. The gross profit was £11,000, and 
after allowing interest, sinking fund, and rent to oatside authori- 
ties, there is an amount of £2500 left for depreciation. This is 
considered very satisfactory for the first year’s working. 


Tue depression in trade and industry which was ex- 
perienced in Germany during the year 1901 continued to mak» 
itself felt, though in a less degree, during 1902. In general, says 
Mr. Consul-General Schwabach, in his report on the trade of Ger- 
many in 1902, the past year may be characterised as one showing 
a healthy recuperation and consolidation of trade and industry. 


THE chairman of the Bridge House Estates Committee, 
Mr. Deputy Pryke, at a recent public dinner, said it was possible 
that the Royal Commission on London Traffic would recommend 
that a new bridge should be built over the Thames, and if they did 
his Committee would be quite prepared to raise the money and 
undertake the work. At present they were considering whether 
they should rebuild Southwark Bridge at a cost of between £300,000 
and £500,000. 


As a result of the eliminating trials held by the Autc- 
mobile Club at Welbeck last Saturday it appears certain that 
England will be represented in the Gordon Bennett race by three 
Napier cars. The tests of the relative qualifications of the com- 
petitors comprised three runs over a kilometre, three times over ‘a 
mile from a “‘ standing start,” and three times up a hill. There 
were four entries, including three Napiers and a Star Manufactur- 
ing Company’s car, to decide which car should take the third 
place on the English side—two Napier cars having already been 
selected. 


THE most striking phenomenon in the German export 
trade for 1902 is the great increase in the export of iron, to which 
two circumstances contributed. First, the readiness of the Ger- 
man works to sacrifice their profits and to export much iron at an 
actual loss in order to limit as little as possible the home produc- 
tion ; and secondly, the readiness of America to absorb almost 
all the surplus. The amount taken by America was 313,000 tons, 
compared with 22,500 tons, and 8800 tons in the two previous 
years ; of this 95,000 tons was scrap, angle, and pig iron, 87,000 
tons iron rails, and 99,000 tons iron hoop. 


Tur Rivers Committee of the Manchester Corporation 
met this week. The estimates for the current year showed that 
the sum of £68,355 was estimated as the amount required duri 
the year—£64,136 for sewerage works and sewage dis 1 an 
£4218 for rivers. The estimate of a exceeded the actual 
expenditure by £4469, and that sum had to be deducted, leaving a 
total of £63,886 to be provided during the year. It is the inten- 
tion of the committee to spend out of capital account £107,484, of 
which £81,000 is for bacteria beds at Davyhulme and £20,000 for 
the purchase of land at Carrington, Davyhulme, and Flixton. 


ARRANGEMENTS have been made at Buda Pesth for 
holding night fétes on an immense scale on May 13th. The hills 
and rising slopes on each side of the river, the palatial buildings 
by its banks, the bridges and boulevards will all be illuminated. 
Gellerthegy Rock will be transformed by Mr. Brock, of firework 
fame, into an artificial voleano, throwing a flood of light over city 
and river. Flotillas of illuminated boats will ply on the Danube, 
— singers, choruses, and orchestras. The fétes are organised 
under the patronage of the Emperor, Francis Joseph. They are 
in support of charitable institutions in the Hungarian capital. 
Special trains will be run by the International Sleeping Car Com- 
pany from various capitals in Europe. 

Tue following passage occurs in Sir William Crookes’ 
and Professor Dewar’s report on the London water supply for last 
month :—‘“‘ Unless with a much-increased staff and expenditure, it 
would be impossible to examine a larger number of samples than 
700 or 800 a month, which up to the present we have regarded as 
sufficient to check the daily working of the various water com- 
panies. During the whole period of our conduct of the chemistry 
and bacteriology of the London water supply, now extending over 
twenty-three years, we have always acted as a perfectly indepen- 
dent authority, and no interest has been in our case more para- 
mount than that of the water consumers. Our duty has been to 
endeavour to make the water companies work up to the highest 
efficiency, and we can say with perfect confidence that the general 





condition of the supply was never more carefully saperintended 
and more satisfactory.” 
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TO CORRESPONDENTS. 


4” = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination. No 
notice can be taken o, communications which do not comply with these 
instructions. 

497 All letters intended for insertion in Tut Enomverr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies, 





REPLIES, 


W. R. (Middlesbrough).—Write to the Secretary, the Institution of 
Mechanical Engineers, Storey’s-gate, Westminster, 5.W., from whom 
all information may be obtained. 

EF. W.—So far as we are aware, there is one association of traction engine 
owoers. The Secretary, J. Allen, Oxford Steam Ploughing Company, 
Cowley Works, Oxford, will, no doubt, give you any information you 
want. 

H. J. A. B,—An answer to your question appeared a few weeks ago. We 
repeat it. See Mr. Hasluck’s translation of Lavergne’s book, entitled 
“The Automobile,” published by Cassell and Co., and Mr. W. W. 
pad book on ‘‘ Motor Vehicles and Motors,” published by Con- 
stabie, 

J. J.—The proposition is wrong. You are confoundirg pressure with 
weight. The man’s shoulder is the fulcrum. The fulcrum never 
carries more than the sum of the two weights. In the case stated. he 
first had 28 Ib. + 28 1b. = 56 )b. on his shoulder, in the second he has 
28 Ib. + 7 Tb. = 85 Ib., the weight of the pole being omitted. 

H. K. P. (Glasgow).—You might try ‘Theory and Recent Practical 
Application of the Air Lift Pump.” Eagincering News, June 8th, 1898 ; 

“A Mathematical Discussion of the Theory of.... «a7 

Journal of the Franklin Institute, July, 1895 ; an article in the Fagi- 

neering Record, April 20th, 1895 ; ‘‘ Theoretical and Practical Limita- 

tions of.. ........... ...+5" Engineering News, April 22nd, 1897. 

Possibly all of these would prove of use to you. 
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Civit aND Mecuanicat Enoingrrs’ Socrety.—Thursday, May 7th. at 
8 p.m., at the Caxton Hall, near St. James’s Park Station, Westminster, 
oro pow, ** On the Choice of Steam Boilers,” by Mr. C. E. Stromeyer, 

Tar Institution of ELectricat Enoryggrs.—Thursday, May 7th. 
Papers to be read and discussed, ‘‘ Applications of Electricity in Engi- 
peering and Shipbuilding Works,” by Mr. A. D. Williamson ; ~* Electric 
Driving in Machine Shops,” by Mr. A. B. Chatwood. 

Society or Arts.—Monday, May 4th, at 8 p.m. Cantor Lectures. 
Lecture If. on ‘‘ Mechanical Road Carriages,” by Mr. W. Worby Beaumont, 
M. Iaost. C.E.—'Tuesday, May 5th, at 4.30 p.m. Colonial Section. Paper, 
“The Lagos Hinterland : Its People and its Products,” by Major J. H. 
Ewart.—Wednesday, May 6th, at 8 p.m. meeting. Paper, 
“The Construction of Maps and Charts,” by Mr. G. J. Morrison. 
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MR. MOSELY ON AMERICAN COMPETITION. 


WE referred last week to Mr. Mosely’s preface to 
the volume of Reports of the Mosely Industrial 
Commission. Much may be said or written about 
this preface. It is full of points for discussion. It 
is really dogmatic, but the dogmatism is carefully, 
if unwittingly, concealed. Mr. Mosely has, how- 
ever, the courage of his opinions, and does not 
hesitate to state them when need be. The weakness 
of his preface lies in the fact that it is extremely 
vague. There are three or four general proposi- 
tions, and these are stated,and echoed, and re-echoed 
over and over again. Wedo not necessarily dispute 
the value of Mr. Mosely’s opinions, the excellence 
of his ethics, or the accuracy of his previsions. We 
want not less, but more of him; and the very 
circumstance that there is not more of him tends 
to confirm our opinion that either Mr. Mosely 
is after all very shallow or extremely deep. His 
outlines are in no case filled up. He is of those 
who urge that ‘‘ something must be done,” but what 
that something is we cannot quite determine. When 
we think we have quite caught the idea, we find our- 
eelves compelled to ask yetanother and another ques- 
tion, and to these questions there is no answer 
vouchsafed. 

Let us single out a proposition and endeavour to 
ascertain what it means; involves, and implies. 
Here, for instance, is one: “ One of the principal 
reasons why the American workman is better than 
the Britisher is that he has received a sounder and 
better. education, whereby he has been - more 
thoroughly fitted for the struggles of after life.” 
We want at once to know, in what respects does 
this American education differ from that which is 
open to all in this country? What is the United 
States average boy taught in the average school? 
On this point no definiteinformation is supplied 
either by Mr. Mosely or the delegates. The intro- 
duction of continuation schools into this country is 
advocated ; but there is no attempt made to indicate 
what should be taught in them. Some of the delegates 
maintain that attendance at continuation technical 
schools should becompulsory. All this argument and 
pleading is worth nothing in comparison with the 
value of a simple definite statement of what the 
average American boy of fifteen or sixteen knows 
as compared with the average British boy of the 
same age. We are by no means sure that Mr. 
Mosely bas asked this question, or really has any 
definite information on the subject, and yet it is 





all important. If the United States system of 
education produces the excellent results attributed 
to it, then it is obvious that it ought to be taken as 
a model for our own use. It will be understood, of 
course, that we are not now dealing with the 
“Captains of Industry,” but with working men. 
We are the more desirous to obtain a reply to 
this question, because all the delegates having made 
this statement about education, nevertheless seem to 
imply that the Briton working in the United 
States is a better man than the American. There 
is, to say the least, a slight inconsistency in this ; 
and the inconsistency is sharpened up by cer- 
tain passages which we come upon here and 
there. For example, Mr. Cummings, dealing with 
shipbuilding and boilermaking, writes :—‘ Oppor- 
tunities of early training and education tending 
towards the better equipment of workmen are 
certainly greater than in England, but the system 
adopted in America of sub-dividing mechanical 
labour to a greater extent than prevails in England 
undoes the benefit of the early training. It no 
doubt produces a better educated unit, but from an 
industrial standpoint one less capable to do general 
work in a given trade than the average English 
mechanic.” Mr. James Cox, dealing with iron and 
steel making, says :—‘‘I have made inquiries from 
all quarters about the assumption that University 
men are taking the foremost places in managing 
and building up American industry. I am 
told that, further, it is distinctly untrue, and cer- 
tainly my observations and experience are that 
they are practical workmen, who have risen from 
the ranks of labour, and hold their positions by their 
merits, not by accident of birth or personal friend- 
ship in high places.” We cannot find in utterances 
such as these any direct confirmation of Mr. 
Mosely’s propositions. We insist the more on the 
necessity for further information because, while, on 
the one hand, we are told that education does so 
much, on the other we are assured that the division 
of labour results in degrading the worker to the 
level of a machine. In one locomotive works, for 
example, men may be found whose whole business 
in life consists in driving bolts home. They do not 
even enter the bolts into the holes. They spend 
their lives hammering on the heads of bolts. 
Again, in the present day we find in every 
country that the workman no longer makes any- 
thing. His duty consists in seeing that the machine 
tool makes something, and he is trained to run 
the tool, and to do nothing else. We would plead 
with Mr. Mosely to tell us how the continuation 
school makes a mana more efficient tool minder. 
If a hundred men were taken haphazard out of an 
American shop, and a similar number out of an 
English or Scottish shop, and they were examined, 
in what way precisely would the American men 
show more acquired knowledge than our own 
countrymen? We must be excused if we assert 
that it is quite impossible to know what is the real 
influence on the commercial prosperity of this 
country of the continuation school until we have a 
definite statement of facts of this kind. The 
unfortunate tendency of all such inquiries as that 
carried out by Mr. Mosely is to lose the sense of 
proportion. The investigation becomes general ; 
no one set of facts or theories is worked out to the 
bitter end. Here, for example, we have the burning 
question of education, and we find the most 
dogmatic assertions made concerning it, and not 
the shadow of an attempt seems to be made to 
bring cause and effect into juxtaposition. Educa- 
tion in the States is, we are told, a great power ; but 
in what way, or how, we are not informed. Insen- 
sibly we begin to think of Mr. Jefferson Brick and 
his views concerning the United States. 

The more carefully we read what Mr. Mosely has 
written, the more we are impressed with the belief 
that he greatly undervalues the causes which are 
sending the United States so rapidly to the front. 
The simple fact. is that the country is enormously 
wealthy—wealthy to a degree which even the 
owners of the country themselves cannot realise. 
The United States manufacturer can afford to do 
that which the Englishman cannot. Mr. Mosely 
holds that the American steelmaker, for instance, 
can afford to pay higher wages than the English 
steelmaker because of small economies. Nothing 
can be further from the truth. The cost of raw 
material is certainly not greater in the States than 
it is here; in very many instances it is much 
less. But the selling price is always much 
higher. If cheap raw materials and high selling 
prices do not give scope for paying high wages, what 
will? The truth is that the American ironmaster 
ought to pay a much larger dividend than the 
Englishman, and he would if it were not for the 
enormous sums invested in plant. Unless there is 
a correspondingly enormous demand, an enormous 
supply simply spells ruin. The German steel 
makers found that out some time ago. lt is 
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admitted in the United States that, notwithstanding 
education, cheap raw material, and a huge internal 
demand, the United States steel trade must be pro- 
tected from external competition by a gigantic tariff. 
The duty is not required as revenue, for the Govern- 
ment does not know whai to do with its wealth. A 
fact such as this tends to unsettle our minds and 
shake our faith in reasoning like Mr. Mosely’s. 
Why, the dispassionate philosopher will ask, and 
cannot help asking, is a tremendous system of 
Protection necessary to the prosperity of a country 
in all ways so much better off than the people of the 
rest of the world? Is it really true that free trade 
would spell ruin for the United States? We are 
assured by those who ought to know that it would. 
What, then, becomes of the much vaunted American 
energy, skill, invention, education? Is it possible 
that the wealth and success of the great North 
American country is due, after all, to causes which 
have escaped Mr. Mosely and his delegates alike ? 
But to asking questions it would appear that 
there is no end. As we have said in other words, 
Mr. Moseley’s preface abounds in problems. We 
are told—and the telling is of importance—-that the 
American workman is “made to feel that the 
working of his brains will benefit himself.’’ We 
are asked “if it is any wonder that under such 
conditions American machinery is continually 
changing and improving?” Our reply can only 
take the form of a counter-query; we ask, what 
machinery? If Mr. Mosely’s question means any- 
thing, it lies in the implication that the American 
workman is continuously designing improvements 
in machinery which are made and worked with 
a great profit, of which he gets his share. Where 
is the direct evidence that this takes place? Week 
by week the list of American patents passes through 
our hands. From this we select the inventions for 
publication in our pages which seem to possess some 
value or importance. Out of the thousands of 
inventions patented annually in the States it is safe 
to say that the great mass of them are of no com- 
mercial value whatever. It must be taken for 
granted, then, that the valuable suggestions which 
Mr. Mosely seems to think are made in large 
numbers, do not refer to patentable inventions, and 
we are all the more desirous to receive some par- 
ticular information as to what this suggestive work 
of the men really is, and what it all amounts to. 
Finally, we can only repeat that Mr. Mosely and 
the delegates seem to have left all the really 


important questions just where they were, and 
have done much more to excite curiosity at this side 
of the Atlantic than satisfy it. 


BEARINGS FOR HIGH SPEED. 


Muc# has been written about the friction of 
bearings. Many experiments have been made. 
Vexed questions as to the merits and demerits of 
particular lubricants remain unsettled. The claims 
of different alloys are urged with zeal on the atten- 
tion of engineers. The proportions of bearings are 
still discussed. At the end of at least three-fourths 
of a century of mechanical engineering it cannot be 
said that the hot-bearing problem has really been 
solved. We have, of course, Mr. Beauchamp Towers’ 
classical inquiry. We have what is, perhaps, more 
to the purpose—the teaching of direct practice. 
Yet conditions change with the years, and what was 
sufficient a little while since may no longer suffice. 
This is particularly true of modern electrical engi- 
neering. This has made comparatively common 
on shore speeds and powers which were un- 
thought of a dozen years ago, save at sea. The 
huge dynamos, the very heavy fly-wheels, and the 
high speeds attained are in great degree new depar- 
tures. Yet it should not be forgotten that in old 
rolling mills intermediate or “idle” fly-wheels 
weighing 20 to 30 tons were run at higher velocities 
than probably are ever attained now in power 
houses; and that all the lubricating arrangements 
for the shafts of these wheels were of a very 
elementary and crude character. The secret of 
success seems to have lain in using a hot neck- 
grease instead of thin oil, and carrying the shafts 
on bearings which were comparatively narrow. The 
great mistake made by those who have not experi- 
ence lies in embracing the journal or crank pin too 
closely. The proper bearing covers only three-fifths 
of the journal’s circumference ; that is to say, if the 
journal measures 5ft. round, then the “ brasses”’ 
ought to measure 3ft. and no more. The portions 
removed at the sides serve no useful purpose at any 
time, and only tend to grip the journal and interfere 
with lubrication. 

Recently an investigation has been carried out by 
Herr O. Lasche, of the Allgemeine Elcktricitiits’ 
Gesellschaft, Berlin, which supplies some useful 
information in addition to that already available. 
A translation of Herr Lasche’s paper has been 
published in Traction and Transmission, and we 





need not do more now than refer to a few of the 
results obtained during the investigation. In the 
present day very heavy loads are placed on large 
bearings running at a high speed. The conditions are 
quite outside the range of those controlling Mr. 
Towers’ experiments. Indeed, there is reason to 
believe that no investigation of any kind had been 
made before which would apply to the cases with 
which Herr O. Lasche undertook to deal. The 
investigation seems to have been very thorough, 
and will probably, on the one hand, settle some 
vexed questions, while, on the other, it will stimu- 
late disputes. Take, for instance, the results obtained 
with ball bearings. In some respects ball bearings 
appear to present great advantages for continuous 
running under heavy loads. Ball bearings will not 
get hot. Yet Herr Lasche says: “As is well 
known, the question has been frequently asked 
whether ball bearings were not suitable for pro- 
longed working in high-speed electric motors, and 
especially for dynamos driven by steam turbines. 
But although such bearings at moderate speeds are 
excellent in obtaining a low starting moment, they 
would not stand the test at the high speeds that 
rule in the case under experiment. A further 
objection to the use of ball bearings would be their 
noisy working, even when small balls are used ; this 
objection is very pronounced as soon as the 
circumferential speed, counted at the periphery of 
the.revolving body, reaches 8 m. or 10 m. per second. 
The experiments carried out with horizontal shafts 
have proved that well-built plain bearings are much 
safer for working than ball bearings.” The para- 
mount objection to ball bearings is, of course, that 
in theory there is only point contact. Attempts are 
made to secure this point contact by making the balls 
extremely hard, but it is well known that in prac- 
tice such a thing as point contact in a loaded bearing 
cannot exist. Wear takes place in the ball race 
and in the balls. The balls break, and it may be 
taken as demonstrated that bearings of the kind are 
best adapted for light loads and moderate speeds, 
as, for example, in bicycles, where, when well made, 
they leave little to be desired. 

A principal portion of the inquiry was devoted to 
a consideration of the best means of keeping 
bearings cool, which is by no means the same thing 
as reducing frictional resistance. One method lies 
in providing so much surface, and so much oil, that 
friction and heating are eliminated. The other 
consists in using a continual flow of oil to carry 
away the heat generated. In short, to use oil- 
cooled instead of water-cooled bearings. It was 
shown that the heat carried away is not in pro- 
portion to the quantity of oil used. Much depends, 
however, on the kind of grooves cut in the bearing 
through which the oil has to flow. Grooves properly 
designed and !ong bearings compel the oil to turn 
in short rising spiral curves several times round the 
whole circumference, giving it time to reach a 
temperature approaching that of the bearing. It is 
unfortunate that Herr Lasche made no experiments 
on the effect of end play. It is a kind of axiom at 
sea that if a crank shaft can play a little end ways, 
the bearings will “lather,” and give no trouble. 
Mr. Wicksteed, of Leeds, has applied this principle 
with great success to the hydraulic rams of testing 
machines, which, being caused to revolve, appear no 
longer to give any longitudinal resistance in passing 
through the cup leather. It has often been pointed 
out that whether a bearing will run cool or hot 
depends on the merest trifle. We can call to mind 
one case in which a double cylinder horizontal 
engine ran cool if the engine-house door was 
kept open, while the crank shaft heated at once if 
the door was shut. The shaft in this engine had 
no end play, and the collars were driven hard 
against the brasses when the shaft became a very 
little longer than usual. Much of the heating that 
aftlicts the engineer is due to wantofend slack. The 
bearings are far too good a fit. 

The experiments were intended, among other 
things, to determine the relative values of ring 
lubrication and forced lubrication. The general 
conclusion reached is that ring lubrication suffices 
when the shaft is run at a comparatively low 
speed, but that heavily loaded bearings revolving 
rapidly require much oil, and even, it may be, 
forced lubrication. The importance of keeping the 
oil cool is insisted upon. It may be said that the 
general conclusion reached is that large quantities of 
oil should be either permitted or forced to run through 
the bearings. It should be collected, cleaned, and 
re-used. Carefully as these experiments have been 
carried out, much remains to be learned concerning 
bearings. The conditions which set up heating are 
hardly at all understood. It is known that a 
current of cool air has an excellent effect. Yet it is 
not possible to trace any definite relation between 
the supply of air and the. cooling effect it produces. 
The crank-pin bearings of inside-cylinder locomo- 
tives are very heavily loaded, and run at high speed. 





They keep cool because they are rapid! : 
through the air. Similar a on hes a eu 
engine-room would probably get very hot in a sha 
time. No satisfactory explanation has ever hog 
given of the fact that the resistance of a revolving 
shaft becomes little or nothing if it plays endwige 
We see no reason to doubt the accuracy of Hep, 
Lasche’s statement that all bearings must rise jn 
temperature, and that in keeping them coo! lieg the 
art and mystery of lubrication. The bearing rises 
always in temperature until a point is reached a 
which radiation, or radiation one the oil together 
carry off the heat as fast as it is generated. The 
principal point to attend to in designing bearings 
for high speeds and heavy loads is not so much the 
elimination of friction as the provision of adequate 
means for taking away the heat; often quite 
minute differences in construction will suffice. Her, 
Lasche mentions a case in which a bearing ran hot 
A new cap was provided, with a receptacle for water 
to cool the bearing down. With the new plumme 
block the bearing never heated, nor was water eyer 
used. The increased surface offered to the gir 
sufficed. Herr Lasche’s investigations demonstrate 
that a good fit sets up much friction, for not only 
does the oil find it more difficult to get between the 
surfaces, but what may be called the shearing stresg 
in the oil film itself is augmented. All bushed bear. 
ings, unless they are slack, manifest a high frictiona| 
resistance when run fast, even when there is no load 
on the bearing. Lastly, it may be taken as certain 
that for very heavy loads ulways acting in one 
direction—as, for example, those due to fly-wheels 
forced lubrication is essential; in no other way can 
the oil be compelled to get in and keep the metallic 
surfaces apart. Connecting rod big ends—« pulsating 
bearings’”—are much better off, for reasons which 
are quite obvious. 


THE ST. LOUIS EXHIBITION, 


On Tuesday the Prince of Wales presided at 
Marlborough House at the first meeting of the 
Royal Commissioners for the St. Louis Exhibition. 
What the object and characteristics of this under. 
taking are we have already explained in our issues for 
Feb. 13th and 20th. The Prince of Wales described 
the preliminary arrangements made in this country, 
and stated that a sum of £30,000 had been included 
in the estimates as a beginning to defray the cost of 
the Commission. The heir to the throne of England 
is right in expressing a hope that Great Britain and 
Ireland will be adequately represented at the 
Exhibition. The honour and glory of this country 
must be dear to a man in so exalted a position, and 
we understand and appreciate his desire that 
there should be no holding back at this side 
of the Atlantic. But his speech was tinctured 
by the perception that but few temptations were 
held out to the British manufacturer to in- 
duce him to spend time and money somewhat 
lavishly in St. Louis. The Prince of Wales is 
the last man in the world to shut his eyes 
to facts; and he admitted that there existed a strong 
objection to sending for exhibition representative 
wares the sale of which could not be effected in the 
United States. It is self-evident that to exhibit 
engines or machines to the people of a country who 
are determined to prevent their introduction is a 
waste of time and money. The argument that we 
ought to take a prominent position at the Hxhibi- 
tion, based on the theory that we shall find cus- 
tomers among others than the inhabitants of the 
United States, does not stand the test of experi- 
ence ; atall events, much better methods of pushing 
trade are ready to our hands, and we must be 
pardoned for saying that we regard the entire 
enterprise as one offering few opportunities to the 
British manufacturer. 

That some British manufacturers find a ready and 
remunerative sale for their goods—wearing apparel, 
for example—in the United States in spite of the 
tariff is true. It seems desirable that information 
should be obtained as to what can find a market in 
the United States, and those who make saleable 
commodities should exhibit largely and well. But 
in so far as engineering is concerned, no adequate 
return is provided for the outlay which must be 
entailed by exhibiting. The object of exhibiting 1s 
simply to advertise the goods shown. It ought to 
be obvious that it is quite useless to advertise that 
which will not in any case be bought. No doubt it 
may be argued with some force that it is useful to 
keep up the prestige of the British manufacturer in 
the eyes of the world. But those who are most 
disposed to press this contention will be the first, 
we hope, to admit that a mean or inadequate display 
will be infinitely worse than a dignified refusal to 
send anything whatever to the St. Louis Exhibition. 
Much the same reason existed for not exhibiting 1n 
Paris in 1900. Unfortunately, a few English firms 
sent machinery, and it was very quickly discovered 
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or 
that they had made oy mistake. The United States 
ig a country of very big things ; and the displays of 
machinery of all kinds will, beyond question, be 

‘santic in dimensions and excellent in quality. 
The British engineer must exhibit on a similar scale, 
unless he is to be quite overborne and crushed when 
comparisons are drawn. But to exhibit in this way 
and spend money thus would represent an un- 
‘ystifiable outlay. Nothing could be worse for our 
reputation than a display which failed to impress 
visitors by its superlative excellence ; and it must 
not be forgotten that, in an American exhibition, 
mere size tells. A very large stand filled with 
machine tools as big or mae even if of the use-up- 
and-buy-more type, will be far more telling than a 
small show of tools of the finest quality. But these 
reat stands, lavishly decorated and managed by 
a considerable and highly paid staff, are enormously 
expensive. The tendency on the Continent and in 
the United States is to spend money lavishly. It 
is said that Krupp’s Pavilion at Diisseldorf last 
year represented an outlay of 5,000,000 marks. 
The Steel Trust can evidently swamp all other 
exhibitors of iron and steel at St. Louis, should 
Mr. Morgan see fit. The commercial value of this 
variety of speculation may be doubtful, even when 
it is undertaken by Americans. There can be no 
doubt at all as to its worthlessness if attempted by 
Englishmen. 

The position is simply this: A limited number of 
British manufacturers who find a market in the 
United States will do well to exhibit; but they 
must be prepared to spend money freely. The 
total sum involved will, however be small, because 
he number of manufacturers of this kind is very 
small. The tailor and the woollen manufac- 
turer, for example, may make a goodly and 
expensive show with a fair chance of an ex- 
cellent return. A display of second-class goods 
would be simply fatal. The exhibition standard in 
the United States is very high—a little tawdry, 
perhaps, but convincing to the visitor. Any attempt 
to keep up this standard must involve a heavy 
outlay, and we fail to see that it would be of the 
smallest service. We may add that inquiries which 
we have made lead us to believe that the position 
is well understood in such cities as Birmingham, 
Sheftield, and Leeds, and that exhibitors will be 
confined to a very few who make specialities which 
even America finds it advantageous to purchase 
from us. 


—-_ ——_ - ee 


ALCOHOL ON THE PRUSSIAN STATE RAILWAYS. 


Tue German Minister of Public Works has recently 
issued a report on the employment of denatured alcohol 
for motive purposes and for the production of artificial 
light by the incandescent system on the State Railways 
of Prussia. At the end of 1902 there were twenty-six 
alcohol motors of small and medium size in regular use 
pumping water, and these were fed with spirit at the 
average price of 15 pf. per litre. At this figure the cost 
of the fuel alone was lower than when taxed petroleum 
spirit was used, somewhat higher than with petroleum 
oil, and considerably more than when the motors were 
supplied with the liquid hydrocarbons which are obtained 
as by-products in the manufacture of oil gas. This latter 
material, however, is only available in small quantities, 
and is, moreover, in great demand, so that it cannot be 
reckoned upon as a common or serious competitor with 
alcohol. The cost of attendance and up-keep of an 
alcohol engine is about the same as that of a motor 
burning petroleum spirit, and is lower than that of a 
paraffin oil and gas by-product motor. On the whole, 
therefore, it costs almost exactly the same to run an 
engine on spirit and on petroleum oil; including the tax, 
petroleum spirit comes more expensive. The Minister 
accordingly deems it advisable, wherever motors con- 
suming liquid fuel are in question, that alcohol motors 
shall be employed ; but it is necessary to see that only 


such as have a high efficiency are selected, and especially | — 


such as permit a high compression of the alcohol-air 
mixture. Over 7000 incandescent alcohol lamps were in 
use on the railways for purposes of illumination at the 
end of last year. Experience shows that these apparatus 
work well out of doors and in places where there is plenty 
of ventilation, e.g., engine and carriage sheds, &c.; but 
they are less valuable in closed rooms, because all the 
lamps yet put on to the market smell when they are 
alight. It would seem, however, that some improvement 
has been made in this direction lately. Incandescent 
alcohol lamps only burn satisfactorily if they are supplied 
with the best spirit, which, in particular, must be free 
from any resinous residue; they also require much 
attention and careful manipulation. Per unit of light the 
cost of the alcohol is about the same as that of paraffin 
burnt in ordinary lamps; but incandescent paraffin 
1s notably cheaper. This is principally due to the fact 
that incandescent paraffin lamps are made in larger units 
than alcohol lamps. Now, however, more powerful 
incandescent alechol burners are being constructed, 
which are practically of the same candle-power, as the 
incandescent paraffin lamps ; and in these the cost of the 
light should be almost identical. Most alcohol lamps, 
too, are constructed too lightly to stand the rough usage 
of the railways, The Minister impresses on the railway 
authorities the desirability of adopting alcohol wherever 


closed rooms. An increased consumption of spirit would 
be very advantageous to the agricultural interests of 
Germany. [Further reports on the employment of 
alcohol on the Prussian railways are to be drawn up 
every December in the future. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS, 
ENGINEERING EDUCATION. 

THE concluding meeting of the present session of the 
Institution of Mechanical Engineers was held on Friday 
evening last, when the new President, Mr. Hartley Wick- 
steed, delivered an address, which will be found on 
page 455. After a vote of thanks to him for it had been 
proposed, seconded, and accorded by acclamation, Pro- 
fessor Dalby read a paper entitled “The Education of 
Engineers in America, Germany, and Switzerland.” We 
do not propose reprinting it; of necessity it resembled in 
many respects the paper contributed by the same author 
to the Institution of Naval Architects and dealt with by us 
quite recently. Professor Dalby, as everyone knows now, 
went to America and to the Continent expressly to prepare 
a report on the education of engineers in those countries 
for Mr. Yarrow, and, equally as everyone knows, he is a 
staunch supporter not only of increased technical educa- 
tion in this country, but of the alternating or sandwich 
system which Mr. Yarrow has espoused. Hence the 
general tenor of the paper will be readily divined. Its 
object is to show that in America, Germany and 
Switzerland a far larger number of students of 
engineering is turned out annually than in the British 
Isles, and incidentally to commend more or less 
heartily the curricula of the foreign colleges. Here 
a few passages may be quoted from the paper :—“ After 
considering these facts, the question arises, Is the British 
method of training engineers better or worse? Can 
they improve their methods in the light of what is being 
done abroad? Most people would consider the method 
at Charlottenburg and Zurich too academical. A youth 
must surely be handicapped afterwards, in whatever 
position he finds himself, if he is not familiar with the 
machine tools and appliances used in engineering works, 
from actual experience asa workman. Many alsu, whilst 
admiring the American system of workshop instruction, 
think that it is better that this instruction should be 
obtained in a workshop under the actual conditions of 
practical work, for the reason that a youth who is to 
become a leader in the future requires to know as much 
about the men, their habits of thought, and their point 
of view as possible. One thing is certain, however, the 
American, German, and Swiss student starts his 
course with a far better education on which to build 
than is the case with us. Much time is wasted at 
colleges here on teaching things which should have 
been taught at school. The great defect in the present 
system here, as the author has already stated, of train- 
ing engineers is the want of co-ordination between the 
colleges and the employers. If the employers will con- 
cern themselves with the question, he feels sure their 
attitude will speedily change.” The author then pro- 
ceeds to outline the sandwich system, and to com- 
mend it. 

Of the many tables which Professor Dalby gives, we 
propose only to reproduce one, which virtually contains 
the gist of his main argument. It is as follows :— 


Number of Strdents during the Session 1901-2 in the Subjects Stated. 

















United Great Britain 
German States. Universities 
technical | Institutions and technical 
high schools., for higher schoolsand 
education. colleges. 
Agriculture : 4 42 2,852 411 
Architecture. ee a 459 
Civil engineering ... ) 2,257 3,140 | 
Mechanical engineering - | j 4,459 2,259 
5,503 | 
Electrical engineering | \ 2,555 
Chemistry and metallurgy 1,180 { 667 
Naval architecture ... 318 + 33 
10,740* 13,465 3,370 





* These figures do not include the students at Brunswick or Stuttgart. 
+ Chemistry not given separately, but probably included in ‘‘ General 
&cience Courses,” the number attending being 10,925. 
t Included in Mechanical Engineering. 
On this table the author remarks that the “ 10,740 stu- 
dents attending the German technical high school would all 
be over eighteen years of age. The students attending 
the United States institutions are all probably over 
sixteen. The 3370 students for Great Britain are only 
obtained by including in them all students over fifteen 
taking a day course of overtwenty hours per week at the 
technical schools and polytechnics. Probably there are 
not more than 500 students over seventeen years of age 
in the whole of this country taking courses in the above 
subjects, which can be fairly compared with the 10,740 
in Germany, or the 13,000 in the States. These figures 
indicate that the bulk of engineer apprentices in the 
United Kingdom receive no scientific learning at all.” 
Mr. Yarrow was the first speaker on the paper. He 
devoted his attention to advocating the sandwich system, 
showing on the screen a suggested six years’ course for 
pupils in marine engine works. It provides for a total of 
twenty-seven months’ shop practice, twenty-four months’ 
college course, fifteen months’ drawing-office, and six 
months’ holidays. In each year there are four weeks 
holidays. The shops are taken in the following order : 
Pattern shop, foundry, machine shop, erecting shop, 








pees, requesting then: to experiment with high-power 
urners, and those which are specially designed for use in 





erecting shop and fitting machinery on board, drawing- 
office. Of these the first two get ten months between them 


in two years; the second five months in the third year; 
the fourth twelve months in the fourth and_ fifth year; 
the last fifteen months in the fifth and sixth year, the 
whole eleven working months of the latter being given up 
to it. In conclusion, Mr. Yarrow said, whatever is 
done must be done on sound business lines and for the 
interests of all. Workshops must not be looked upon 
as educational establishments or philanthropic institu- 
tions; but it must be apparent to all that the future 
prosperity of works is dependent in a very large measure 
upon the efficient training of those who will take the most 
active part in its future management, and a scheme such 
as is shown enables the heads of firms to form a good 
idea, towards the close of the six years’ course, as to 
the comparative merits of young men, from whom they 
can select the best for the future leaders in their works. 
Whatever scheme is adopted, at any rate the artisan’s 
son, when of exceptional ability, must have a chance, 
which is secured to some extent by evening classes, 
scholarships, kc. Care must be taken that every facility 
to rise is given to the best man, irrespective of social 
position. Such men will be mostly found among those 
not endowed with wealth, who have in consequence 
inherited the instinct for work, and by example and neces- 
sity will be more ready to go through the drudgery of 
learning their profession than those who are what is 
termed “socially above them.” 

Mr. Dugald Drummond followed Mr. Yarrow and took 
the breath out of the meeting by bluntly stating his con- 
viction that there had been more than enough talking 
and writing about technical education. There appeared 
to be pretty general agreement with this view, but it did 
not prevent several others following Mr. Drummond, 
nor satisfy others who, at the termination of the meet- 
ing, found themselves still full of unexpressed speeches. 
However, to return to Mr. Drummond, in place of further 
general talk he proposed that a committee of four 
gentlemen, understood to be Sir William White, Mr. 
Maw, Mr. Wicksteed, and Mr. Yarrow should be 
appointed to take a general survey of the whole subject 
and suggest a course for general adoption. In the course 
of his remarks Mr. Drummond dwelt upon the necessity 
of giving proper training to the artisan classes. Every 
ad, he said, should have hand-in-hand training, work- 
shop and class-room together. He should sit for 
standard examinations at certain intervals, and if a lad 
was found unable to pass such examination he should be 
recommended to stick to the bench, whilst, on the other 
hand, those that did pass should receive all the encourage- 
ment and help that the management could give. More- 
over, he would purge the counting-house as well as the 
shop. Every clerk should know something of the manu- 
facturing side of the business, and all the departments of 
a factory should be combined into one concrete and 
effective whole. 

Professor Riicker said that, whilst he was not ina 
position to offer a definite opinion on the sandwich 
system, it appeared to him to have certain advantages. 
He heartily endorsed Mr. Drummond's suggestion, and 
said that if the employers would formulate a definite 
scheme, and would come to the teaching authorities with 
it, they would very willingly do all in their power to carry 
it into effect. He thought that the sandwich system 
was very probably quite practicable, but he did not see 
at the moment what was to be done with all the college 
plant, &c., during the six summer months. 

Dr. Barr, who spoke next, suggested that it might be 
used for original research work, the work of the staff, 
and for special post graduate classes. He read passages 
from a number of letters he had received from Scotch 
engineers. From these it appeared to be the general 
opinion in Scotland that, whilst the sandwich system has 
good points, it is desirable that one or two years should 
be spent in the shops before entering college. 

Mr. Aspinal supported this view. He would have 
students start in the works, then take a short college 
course, return to the works for two years, and then 
complete their college training. He spoke also of the 
necessity of teaching not only young men who were 
“ well off,” but also the rank and file, and he explained 
the working of the Horwich Institute and the apprecia- 
tion which is shown for the classes at it, conducted by 
men who are in daily contact with the work about which 
they teach. 

Mr. Allen, of Bedford, would have none of the sand- 
wich system, much preferring continuity of education. 
Moreover, he asked, what were the employers to do with 
a sudden influx of young men in the summer time? He 
welcomed college men, but he preferred that they should 
have their college training after they have served their 
time in the shops. a 

As it was by this time ten o'clock, Mr. Wicksteed put 
it to the meeting whether they should conclude or 
adjourn, and as the voting was in favour of the former 
course the meeting was terminated by a few remarks by 
Professor Dalby. 

If we may be permitted a very obvious comment on the 
whole discussion, it is that no one raised the very important 
question as to whether such an education as that recom- 
mended is generally desirable or not. It seemed to be 
tacitly accepted that the country really does stand in 
need of the annual addition of something like 10,000 
to 15,000 highly-trained young men. No one ventured 
any suggestion as to what was to be done'with such a 
huge increment were it possible, and no one said any- 
thing as to the kind of employment, and particularly the 
remuneration, which the great bulk of the German, 
American, and British students are able to secure when 
their training is complete. Surely these are points that 
need consideration and discussion. Should we not 
discuss whether a thing is to be done at all before we 
think how it is to be done? We do not doubt that those 
who are advocating this very liberal policy are able to 
make a good case; but in view of the fact that engineers 
in all quarters are asking, What is to be the material 
outcome of the proposed schemes, it is desirable that 





that case should be stated clearly and at once. 
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A RUSSIAN IRON SYNDICATE. 


A CONFERENCE has taken place at St. Petersburg between 
State officials of the various Ministerial departments on the 
one hand, and representatives of mining districts and rail] 
producers on the other, for the purpose of considering the 
price paid for rails for the Government railways, and incident- 
ally to discuss the causes of the depression still prevailing in 
the iron and steel trades throughout Russia. As was stated 
in this journal some time ago, the Government had consented 
to pay 1 rouble 25 copecks per pood for rails for three years, 
in the hope of assisting the industry, and as that period has 
practically expired, and the cost of production, based upon the 
present prices of raw material, is now lower, it was officially 
hoped to secure a reduction for the delivery of finished rails 
in the future. It was, however, urged on behalf of the rail 
makers that the existing rate of 1-25 roubles is moderate, and 
that it leaves little profit, owing to their being bound by long 
contracts for pig iron and fuel. No decision was arrived 
at on the subject of the future price to be paid for rails, and 
it will now rest with the Government to suggest a way out of 
the difficulty. Asto the question of the prevailing depression, 
some of the representatives repeated what has been stated at 
former conferences, namely, that the principal cause lies in 
over production throughout the country, and that it is 
necessary first of all to attempt to remedy this evil. On the 
other hand, the majority of the works’ representatives 
expressed the opinion that the whole iron and steel industry 
would be considerably strengthened if the Government would 
divide the rail orders for the State railways among all the 
works, instead of, as in the past, placing them with six firms 
only. This contention is a reasonable one, seeing that the 
six favoured works, aided by the large Government orders, 
have been enabled to dispose of their surplus production in 
the open market at such low prices as to affect prejudicially 
other works. The idea of proportionate allocation of the 
orders for rails is not new, but it remains to be seen whether 
the Government will be more responsive to the appeal on the 
present than on previous occasions. 

The experience gained by Russian iron and steel firms at 
former conferences with Government officials has apparently 
been borne carefully in mind, and one now finds there is 
being carried into effect the suggestion made by M. de Witte, 
the Minister of Finance, that the works should help them- 
selves, although the particular manner in which this is being 
done is scarcely that which the Minister of Finance had in 
view at the time. M.de Witte has not a friendly regard for 
syndicates, and as any such combination requires his 
approval before being brought into actual existence, the 
promoters naturally have to exercise considerable prudence 
in taking any steps to bring about working agreements 
in relation to production and prices. Being fully aware 
of this fact, the company or private owners of twelve 
of the leading iron and steel works decided a few months 
ago to constitute a company for the sale of metallurgical 
productions, the activity of the enterprise to be limited 
to transactions in sheet iron made by those particular 
works. This sales bureau—or sheet syndicate as it is 
termed in certain quarters—apparently received the approval 
of the Minister of Finance, and its organisation was 
immediately followed by an advance in the price of heavy 
sheets. The trade most largely affected by this increase is 
the naphtha industry of the Baku district, which uses 
3,000,000 of sheets per annum. In view of this fact, 
and the additional expenditure to be faced by the petroleum 
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companies, the Baku Stock Exchange Committee have 


addressed communications to the committees of the other | 


Russian exchanges asking whether a similar augmentation 


has taken place in their | 


respective districts, and 
if so, it intends to seek 
Government aid to 
counteract the policy of 
the sheet rolling mills 
as represented by the 
new company. Thus 
the matter stands at 
present, but it should be 
mentioned that the sales 


bureau has now secured | 


the adhesion of other 


rolling mills, so as to | 


control, with the excep- 
tion of the works in the 


Ural, which are unable | 


to compete, the whole 
sheet industry. 

Since the foundation 
of the company for the 
sale of metallurgical 
productions various at- 
tempts have been made 


to induce it to take up | 


the business in pig iron, 
girders, and other quali- 
ties, but these en- 
deavours have been 
strongly opposed by the 
rail makers, who, as 
previously mentioned, 
enjoy the privilege of 
being the sole recipients 
of the Government 
orders for rails. A few 
weeks ago it was reported 
that a combination was 
proposed of girder 
makers with the Usines 
de Briansk at the head, 
and including among 
others the Pultiloff 
Works, the St. Peters- 
burg Metal Works, the 
Société de Donetz, the 
Chantiers Navals de 
Nikolaieff, A. Neve 
Wilde and Co., of Tagan- 
rog; A. Radski, and 
Rou and Zelinski, of 
Warsaw. It turns out, 





ea 


however, that this enterprise is in reality not a new 
organisation, but an extension of the sphere of activity 
of the sales bureau or the company for the sale of 
metallurgical productions, and it is believed that in its 
| amplified form the bureau has received official sanction. We 
| thus find the introduction of what is practically the syndicate 
system in the iron and steel trades of Russia, and there is no 
knowing what the end will be. At present appearances are 
| not in favour of the sales bureau orsyndicate tending to bring 
about a considerable improvement in the trade unless all the 
works are included within its scope and the production 
reduced. If the latter two points could be gained, the 
question would arise as to who would pay the higher prices 
| which would be sought in a country where ‘the orders for 
Government departments are believed to provide the greater 
portion of the work for the iron and steel firms throughout 
the year. 








TRIPLE EXPANSION ENGINES FOR 
A RUSSIAN POWER STATION. 


Tue drawings and photograph given on this and the next 
| page represent one of the two engines built for the Kiew 
| power station of the Russische Elektricitiits-Gesellschaft by 
| Tosi of Legnano (Italy). ee 
| The principal feature of interest in this engine is the 
| adoption of four poppet valves throughout for each cylinder— 
| two for admission and two for exhaust—differing in this 
| from the more customary practice on the Continent for electric 
| power station vertical engines wherein poppet valves are 
| generally employed for the high-pressure cylinders alone, and 
| gear of Corliss type for the multiple expansion cylinders. 
| The reasons given by Tosi for this exclusive use of poppet 
| valves is that the poppet enables the distribution to be regu- 
| lated more closely to requirements, especially when the 
| machine is running light or with no load at all, and also 
because the poppet is better suited for high temperature 
steam, superheated steam being used for this engine. 

The cylinders are 27}in., 47;;in. + 69in. The normal 
speed is 94 revolutions per minute. Each cylinder is steam- 
jacketed, but after the high-pressure cylinder has been heated, 
before starting, the supply is cut off, and the intermediate 
and low-pressure cylinders are then warmed by the exhaust 
from the preceding cylinder. The six poppet valves are all 
placed within the cylinder covers, with the object of reducing 
to the minimum possible the amount of the clearance volume. 
To reduce the valve lift the poppets of the ‘two smaller 
cylinders have quadruple seats, and those of the safe cetagt 
sextuple seats. The lift gear for the two admission valves 0 
the high-pressure cylinder is operated from cme. qneestric, 
keyed to the revolving shaft, carried by brackets in front : 
the cylinders, and acting on a wrist-plate common to both 
valves, the trip arrangement being controlled by a Porter 
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governor driven from the gear shaft by means of helical 
gears. As is shown by the photograph, the gear shaft is run 
from the crank shaft through two pairs of helical gears and 
one vertical shaft. The rest of the poppets are worked in 
pairs, of two admission and two exhaust valves on each 
cylinder and worked from one wrist-plate common to both 
by a single excentric on the revolving shaft. By means of 
rods the wrist-plate is connected to one end of a rolling or 
edvance lever, the opposite extremity of which is attached to 
the poppet valve stem, the advantages thus combined being 
those of a quick wrist-plate motion with that of the rolling 
lever, the valve being thus lifted gently and without shock 
from its seating, and then opened rapidly. 

The admission valve in the lower head of the high-pressure 
cylinder is rather more than counterbalanced, by means of a 
weight in connection with the dash-pot, for the purpose of 
ensuring the shutting of the valve in the event of an accident, 
as in the case of the spiral spring breaking, and to thus 
prevent the engine from racing. To the governor are fitted 
sliding weights for varying the speed, and also a safety 
attachment for stopping the engine in case of any failure of 
the governor, and for enabling the engine to make an 
emergency stop, by means of lever, without recourse to the 
usual stop-valve of the engine. The cut-off in the inter- 
mediate and low-pressure cylinders can be varied by hand up 
to a certain limit. 

The engine frame is built up of three cast iron standards 
carrying the crosshead guides, the cylinders being braced to 
the bed-plate by three turned steel columns. The finish of 
the engine is very good, and equal in that respect to the best 
work from Winterthur. 








AMALGAMATED SOCIETY OF ENGINEERS. 


Tue fifty-seecond annual report of the Amalgamated Society 
of Engineers, recording its operations up to the close of 1902, 
has this week been issued to the members. Mr. G. N. 
Barnes, the general secretary, in his introductory remarks 
States that although the year, so far as the number of 
unemployed would seem to indicate the position, had been 
one of steadily declining prosperity, the output, judging from 
Board of Trade returns, had been fairly well maintained. 
No rupture of a serious nature had occurred during the year, 
unless the Dublin strike could be so described, and the wages 
and other shop conditions remained the same throughout, 
excepting in South Wales, where several concessions had been 
gained, including a rise of wages at Ebbw Vale. The terms 


of settlement with the Federated Employers remained the | 


same throughout, the alterations suggested having been 
rejected by 14,879 to 7379. An adverse vote was also given 
against affiliation with the Trade Union Congress, 10,906 


TOSI AND CO., LEGNANO, ENGINEERS 


having voted against and 8481 in favour. On the other hand, 
the members voted in favour of affiliation with the Labour 
Representation Committee, and the Scciety was now an 
integral part of that body. 

The membership of the Society had increased during the 
year from 90,943 to 93,252, the numbers being thus 2309 
more at the end than at the beginning of the year. There 
were, however, 1165 deaths during the year and 4988 
exclusions, the gross number of admissions having been 8462. 
The net increase was, therefore, very much less than the 
actual number of admissions. But, after all, the increase 
was by no means so satisfactory as it might have been, having 
regard to the constant expansion of the trade. 

There was again an increased income during the year as 
compared with 1901, the figures being, for 1901, £346,462, 
and for 1902, £353,412. Of this increase contributions and 
levies accounted for nearly £4000, and interest for over £3000. 
This latter item amounted for 1902 to £14,363, as against 
£11,227 for 1901, and it was worthy of observation that the 
Superannuation Reserve Fund alone yielded over £7000, or 
nearly as much as the total interest of only two years ago. 
The sale of ‘‘ Journals’’ in 1902 yielded £967, which showed 
a satisfactory increase as compared with 1901, when the sale 
yielded £598. The sale of rules accounted for nearly £1000 
more than the previous year, this being due, of course, to the 
new rules which were issued consequent upon the Manchester 
delegate meeting of 1901. 

On the expenditure side of the account there was a total of 
£299,400 as compared with £260,635 in 1901, the difference 
being due to increased payments under the heading of the 
three chief benefits—donation, sick, and superannuation, 
chiefly, however, the first named. This was due, of course, 
to the increased number of unemployed, and the amount paid 
to out-of-work members was £87,029, as against £57,166 the 
year before. Sick benefit also increased by over £2000, and 

| superannuation expenditure from £90,389 to £95,767. This 
latter benefit, it would therefore be noted, now cost over £1 
per member per year, and 614 were granted the benefit from 
January to December, 1902, as compared with 628 the year 
before. The other items of expenditure remained pretty much 
the same as for 1901, except that there was a heavy amount 
of £916 shown as deficiencies, &c. The bulk of this was due 
to the defalcations of a branch secretary, against whom a 
warrant had been issued in consequence of disclosures brought 
to light by special audit. 

Deducting the £299,400 from the total income of the year, 
the balance of saving on the year’s operations was £54,011, 

| which, added to the balance at the end of 1901, gave a total 
balance in favour of the Society at the end of 1902 of 
£546,367. Having regard to all the circumstances, he 
ventured to say the year’s operations showed a very satisfactory 
result from a financial point of view. The amount invested 
| at the end of 1902 was £93,142, and the remainder of the 
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general fund was in the banks or hands of treasurers or 
trustees. The fund altogether amounted to £371,547, or about 
4d. short of £4 per member. The superannuation fund 
amounted to £174,820, and of that £166,170 was invested, 
mostly on security of property, and £8649 stood to the credit 
of the trustees in the General Office account. 

Commenting generally on trade conditions, Mr. Barnes 
remarks that the figures of the Board of Trade wero 
suggestive reading in the light of occasional lamentation 
about foreign competition. On the whole, they had cause 
for congratulation at the position maintained in the industrial 
field, Politically, trades unionism had been hard hit by 
recent events, and reaction seemed for the time to hold the 
field in the legislative and administrative affairs of the 
country. Fortunately there appeared to be now some 
indication of a re-awakening, and labour was preparing to 
take its place with other progressive forces in the work of 
social and industrial reformation, in which he hoped and 
believed the Society would take a front place. 

Mr. Barnes, referring to his visit with the Mosely Com- 
mission to the United States, said this had afforded him an 
opportunity of enlarging his views of men and affairs in 
America. ‘‘I may, however,’’ he adds, ‘‘ just say that while 
there is much in America which it seemed to me we could 
copy with advantage, there is a good deal more, on the other 
hand, that we can very well do without. They have a very 
fine educational system in America, which is freely placed at 
the disposal of parents who may wish to give their children 
a good start in life. The patent laws are also much better 
than ours, the cost of a patent being less than a tenth of the 
cost here, and of more value when obtained; and the 
Americans more readily adapt themselves to the latest 
machinery and best appliances in industry. But, on the 
other hand, there is a general scamping of work, an absence 
of fellow feeling, and a shoddiness about the American cities. 
The workshop conditions in the engineering trade are much 
the same as in this country as far as sanitation and provision 
for workshop amenities are concerned—certainly no better— 
and I doubt if, on the whole, so good. The pay is about 
50 per cent. higher for all-round skilled engineering mechanics, 
but this is partly absorbed in higher prices. On the whole, 
America is by no means the industrial Arcadia which it has 
sometimes been pictured.’’ 

A supplementary report by Mr. Isaac Mitchell is also given 


| with reference to the General Federation of Trades Unions, 


in which it is stated that the income for the year had been 
£29,962 ; expenditure, £9957 ; leaving a balance of £20,005, 
which sum, added to the balance in hand June 30th, 1901, 
of £47,007, made the present reserve fund £67,012. The 


' amount expended on Federation benefit had, compared with 
| last year, practically doubled, this being largely due to the 


Penrhyn dispute, a sum of £3685 having been paid to the 
Quarrymen’s Union during the year, which, added to the 
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amount paid last year, made a total of £4636 this dispute 
had cost the Federation. It was interesting to note that, 
divided amongst the members of the Federation, this sum 
amounted to less than 3d. each member, a sum not many 
would have grudged paying in view of the good fight the 
quarrymen were making. Of the income the sum of £967 
stood as interest on money invested, which scarcely repre- 
sented the amount due on the year, as over £600 fell due on 
July 1st, 1902, as the half-year’s interest from January, 1901, 
on £40,000—invested with the Corporations of Leicester, 
£20,000; Oldham, £10,000; and Huddersfield, £10,000. 
That, added to the £967 shown in the balance-sheet, made 
nearly £1600. Membership still progresses. Commencing 
the year with seventy-two societies, they closed with seventy- 
seven, their aggregate membership having increased from 
409,849 to 419,606. Only one society had had to be excluded 
—the Federal Union of Bakers, Scotland—the immediate 
cause being arrears. Speaking generally, they might be well 
satisfied with the year’s work. The Federation was slowly, 
but surely, working its way into the trade union affairs of 
the country. It was doing work nationally and internation- 
ally which has never before been done, and while the 
adhesions had not been so numerous as they could have 
wished, the opposition had almost entirely disappeared. 








MANCHESTER ASSOCIATION OF 
ENGINEERS. 
VISIT TO THE MUNICIPAL SCHOOL OF TECHNOLOGY, 

Tue final meeting of the discussion session in connection 
with the above-named Association was held on Saturday, and 
was made the occasion of avisit of inspection to the Manchester 
Municipal School of Technology. There was a large attendance 
of members, who were received at the school by Mr. J. H 
Reynolds, the Principal, and a valuable paper had been pre- 
pared by Dr. J. T. Nicholson, M. Inst. C.E., descriptive of 
the equipment of the mechanical engineering laboratory, the 
entire arrangement of which had been placed in bis hands by 
the Manchester Technical Instruction Committee. 

In the course of his paper Dr. Nicholson said that for the 
accommodation of the mechanical engineering departments 
a large proportion of the basement floor of the school was 
made available. An area of 17,280 square feet out of a total 
basement area of 53,300 square feet contained in six separate 
rooms or halls was allotted for laboratory purposes, a further 
space of 3000 square feet being reserved for steam boilers, 
electricity station, and ventilation plant. The steam 
engine laboratory was next to the electricity station and boiler 
room, so as to be conveniently supplied with steam, 
either saturated or superheated, and had a floor area 60ft. by 
37ft., or 2220 square feet. In this laboratory a 200 horse- 
power engine had been placed for the express purpose of study- 
ing the questions of the amount and character of the leakage 
of steam in the case of valves of various types. The engine 
was of the horizontal compound side-by-side type, having 
cylinders 114in. and 20in. diameter, with 3ft. stroke. It was 
provided with two cylinders of each size, either of which 
might be used as desired. One of the 20in. cylinders had 
slide valves with Meyer expansion plates, and the other had 
Corliss valves and gear. Of the two 11hin. cylinders one was 
made by Gebriider Sulzer, and fitted with their design of drop 
valves, and the other had Corliss valves and gear of the same 
type as for the 20in. Corliss cylinder. Thus a comparative 
study might be made of the efficiency of different types of 
valves, e.g., Sulzer rersus Corliss, or Corliss versus slide 
valves, and of the effect of size variation by experiments 
on the 1ljin. and 20in. Corliss cylinders. The pressure 
might be anything up to 150lb. per square inch, and the 
speed up to 110 revolutions per minute. Each end of each 
cylinder had separate exhaust pipes, so that the amount of 
steam taken by these respectively could be found by measure- 
ment after condensation in separate surface condensers. The 
ends, sides, and pistons of the cylinders were steam jacketed. 
The steam, when supplied to any of the cylinders, might 
alternately go directly into the steam chests, or might be 
passed through the jackets before entering them. In the 
latter case it might or might not pass through a water 
separator. Steam might alternately be supplied to the 
jackets directly from the main steam pipe. The total horse- 
power indicated might reach 350. Thespecial] feature of the 
engine was its adaptation for testing the rate of leakage of 
steam past the admission and exhaust valves. An automatic 
cut-off steam engine of 50 horse-power by the Ball and 
Wood Engine Company of Jersey City, U.S.A., was also 
installed in the steam engine laboratory, and served for the 
preliminary drilling of students in the methods of carrying 
out the details of engine testing. It was fitted with a 
number of accessories for experimental purposes, including 
a special indicator reducing gear for high speeds, and a rope 
brake on the fly-wheel for absorbing the power. A convenient 
arrangement of hand wheel and screw on the slack side of 
the rope, in conjunction with a Horn’s tachograph, enabled 
an observer to regulate the speed with great nicety, and main- 
tain it at any fixed rate during a test. An experimental air 
compressor, which had also been constructed for the school 
of technology, was of the two-stage type for pressures up to 
1501b. per square inch. The cylinders were 14in. and 7jin. 
diameter with 12in. stroke, and were placed side by side. 
They had water jackets for cooling, but were also furnished 
with spraying nozzles for injecting water into the cylinders 
themselves. The comparison between two-stage and single- 
stage compression could be carried out by running the 
large cylinder only and connecting it direct to the reser- 
voirs. An inter-cooling receiver was fitted in which 
the air, after discharging from the low - pressure cylin- 
der, might be cooled by the further injection of spray; the 
water being removed by a water interceptor before being 
admitted to the high-pressure compression cylinder. The 
equipment of the hydraulic laboratory was fairly complete, 
and on a somewhat extensive scale. In addition to the 
laboratory itself, which was 39ft. by 243ft., there was a tank 
house on the roof, with a floor space of 51?ft. by 10}ft.; an 
area of about 20ft. by 20ft. in the steam engine laboratory; 
and a long trench through the workshops 110ft. long by 5ft. 
inside, which contained all tanks, channels, pipes, and other 
appliances devoted to the storage, supply, or measurement of 
the water used in the hydraulic laboratory. Forthe machine 
testing laboratory a floor space of 403 by 254, or 990 
square feet, was set apart in the same room as that in which 
the hydraulic apparatus was installed. The testing of the 
kinematical and dynamical properties of the machinery of 
transmission, such as belt, rope, and chain drives ; spur, bevel, 
worm, and screw gearing ; and the efficiency of machine tools 
formed the purpose to which this laboratory was devoted. 
At present a large lathe was installed in the room for the 





testing of rapid cutting steel. A lengthened series of 
trials had been carried out therewith during the past 
session under the auspices of a joint committee consisting of 
members of that society and members of the Technical 
Instruction Committee, together with the author. The lathe 
was lent to the school, and the cast iron and steel billets 
upon which the cutting was done presented by Messrs. Sir 
W.G. Armstrong Whitworth and Co. Nearly 200 tests of 
from twenty minutes to one hour’s duration had been made 
upon these materials with tool steels by several different 
makers, the cost of the power and the operating and observing 
staff having been borne by the school. It was for such 
experimental research work as this series of steel tests 
exemplified that the engineering laboratories of the school, 
by reason of the extensive equipment they possessed, were 
especially fitted. In connection, also, with these tool steel 
tests a series of experiments had been carried out by the 
senior day and evening students on the efficiency of power 
transmission from the 120 horse-power Schuckert electric 
motor through two countershafts to the 18in. Whitworth 
lathe. The electrical horse-power or input was measured at 
the brushes of the motor. A von Hefner Alteneck transmis- 
sion dynamometer—made in the school workshops—was placed 
between the two countershafts in order to measure the power 
actually transmitted through the belt connecting them, and 
finally a Prony friction brake was clamped on to one of the 
steel billets to be operated on, in order that the work actually 
given off at the lathe spindle might be measured. The 
various frictional losses were by these means determined for 
every one of the six possible modes of driving the lathe 
through its back gears, and that for every load from no load, 
to that at which the belt slipped at a constant motor speed, 
and at three different motor speeds for the various gears at 
constant load. The results of these tests appeared to be of 
considerable interest and importance at the present time. 
Other machines and pieces of apparatus in this laboratory on 
which tests were at present being carried on comprised a 
friction-testing machine for the determination of the co- 
efticient of dry friction of different metal at various speeds 
and under various pressures up to that of seizing, apparatus for 
the study of the action of a Porter pendulum governor by 
means of a Horn tachograph and an electric motor, the 
governor sleeve itself operating the rheostat handle. A drilling 
machine, adapted for testing the relative hardness of cast 
iron and steel, fitted with an autographic recorder apparatus 
for testing the frictional resistance to slipping of a belt upon 
various pulley surfaces. Means for the calibration of a 10 
horse-power electric motor for use as a transmission dyna- 
mometer, and for testing the accuracy of alignment of a small 
lathe ; a research on the durability of the ordinary and of a 
new form of tooth for spur wheels under heavy loads and at 
high periphery speeds was new in course of institution. A 
convenient form of transmission dynamometer had also been 
designed for use in this laboratory, based upon the minor 
extensometer principle. After describing in detail the 
gas and oil engine laboratory, the ammonia and carbonic acid 
refrigerator plant,and the equipment of the laboratory set 
apart for testing materials, Dr. Nicholson, in conclusion, 
offered some remarks upon the general question of the 
improved system of technical training now being set up in 
this country. Physical limits were, he said, set to the 
power of even the most liberally endowed staff, and the 
possibility of carrying out useful research work with such 
students as now usually attended our technical schools— 
consisting as they did, for the most part, of mere schoolboys 
and raw, untrained youths—were very restricted. Help 
must be looked for from those who would most directly 
benefit from the results to be obtained, that was, the 
engineering employers. It was earnestly to be hoped that 
conjointly with the unification of educational authorities at 
present taking place, the leaders of industry would make 
their voices heard and their influence felt in arranging for 
some more rational system of engineering education than 
what had hitherto been possible. The plan which he 
believed from his experience in the workshop and in the 
college to be the best was that in which a term of workshop 
practice, accompanied by a private or other study of 
elementary mathematics and science, preceded entry upon the 
college course. A youth could very well learn to chip, file, and 
turn, to make patterns and castings, and to fit and erect a 
machine or engine without any knowledge of the theoretical 
—, of engineering; but it was a hopeless task, on the 
other hand, to try to teach engineering theory, or to attempt 
experimental work of any but the most elementary character 
with boys fresh from school, who did not know the names or 
the functions of even the most elementary parts of machines. 
The method now almost universal of accepting such youths 
in technical schools was largely a policy of expediency, and 
had resulted from the conditions prevailing in industrial life, 
whereby the older the boy was the greater was his market 
value. All that it had hitherto been possible todo with such 
a student was to teach him science and drawing, and to 
explain to him what the commoner machines were for, 
how they worked, and what were the names of their 
various parts. If engineering employers considered that 
a desirable consummation to be aimed at, then so-called 
technical schools would no doubt be continued and maintained 
to carry on this drudgery ; they ought, however, to be called 
trade schools, as more truly indicating their real character. 
The author was bound to confess that he was unable to see 
any advantages, at all events to the nation at large, accruing 
from this system. No doubt it was better for the employers 
that the process of sieving out useless material should be done 
in technical schools, at the public cost, rather than in the 
workshops at their expense. This form of argument must 
also receive due consideration, for the object of a workshop 
was to make a profit on the capital investedin it. He therefore 
wished to put the matter on this very ground of practical 
profit and loss, and to assert that it would be found to bea 
remunerative investment to an employer if he would choose 
one or two of his senior apprentices, who showed aptitude 
both in the workshops and at their evening studies, and by 
enabling them to attend a technical high school, such as the 
city of Manchester now possessed, for two or three sessions, he 
would secure a man, not only highly trained in engineering 
theory, but specially skilled in the carrying out of experimental 
research work directly connected with industrial processes. 

The inspection of the various departments of the technical 
schools through which the members were conducted by the 
Principal, Mr. J. H. Reynolds, and his assistants, occupied 
the whole of the afternoon. Afterwards there was an 
adjournment to the Grand Hotel, Manchester, where tea was 
provided, and a long and animated discussion followed, which 
lasted until late on in the evening. 

The President proposed a vote of thanks to the Technical 
Instruction Committee of the Manchester Corporation and 
to Mr. J, H. Reynolds, the principal of the School of 
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lead and to Dr, Nicholson, which was seconded by Mr, 


Mr. George Saxon touched on the scope for improy : 
steam generators, and hoped the sacs! with ite oe - 
advantages for such study would turn its attention to the 
problem. we 

Mr. Neysmith, after touching on the excellence of th 
school, said the question now was what use were they going 
to make of this magnificent equipment. He would venture 
to urge that the engineering employers should take this 
matter into their seriousconsideration. It might be necegsa : 
to arrange a scheme for apprentices to go there in the da: 
time with the object of obtaining requisite technical instryg. 
tion. This might mean some sacrifice on the part of the 
employers, but they should look upon any means which 
benefited their industry generally as benefiting themselyes 
personally ; that the whole status of the industry would be 
improved, and everyone would share in that improvement 

Mr. Pilling suggested that a gas producer plant should 
have been supplied to give the engineering student an idea of 
the ordinary character and the use of the gas in the gas 
engine. 

Mr. Boswell criticised the boilers that had been put down 
and thought there should have been, at any rate, a | ancashire 
boiler amongst them. 

Mr. Alfred Saxon criticised the steam engine equipment of 
the schools; he thought there ought to be experiments beyond 
what was being done in actual practice. With regard to the 
schools generally, he urged that they must be made popular, 
The weakness, so far, of technical schools was that the 
students sent to them were not old enough to realise the 
opportunities afforded them. There ought to be opportunities 
provided for apprentices, and also for young journeymen to 
attend the schools. He thought the employers of the district 
would realise that something of this sort must be dong 
if they had to train suitable men to improve their respective 
industries. 

Mr. J. H. Reynolds, in responding to the vote of thanks, 
said the schools were one of the most interesting in the world, 
because they had to provide for a great variety of industrigg, 
He then went on to compare the methods of training in this 
and other countries. What was wanted was a large supply 
of day students who had already got a good secondary 
education, and who then followed out their preliminary 
training by a thorough course of technical instruction in con- 
nection with the various industries to which they would 
afterwards be attached. The best students, however, were 
those who had been in the works and then went into the schools 
and spent one, two, or even three years in close study. The 
engineering employers in the best class of works were becom- 
ing alive to the importance of getting better class people into 
their works. 

The plan which was now being adopted in some engineering 
works in this country was to accept apprentices and to allow 
them six months each year to attend technical classes, but 
he, Mr. Reynolds, would question whether this allowed them 
sufficient time for an adequate technical training. HK mployers 
might make it a condition of receiving youths of fifteen or 
sixteen years of age that they should attend evening classes 
at the technical schools. Then students might be allowed 
the opportunity between the ages of fifteen and twenty-one 
to pursue technical studies, and they should pick out some of 
the most promising youths in the shops and give them 
twelve months at least in the school, and also paying their 
wages for the time. They should give to promising young 
men the chance of becoming better engineers, and he could 
assure them that the authorities of the technical schools 
would be willing to meet employers who were prepared to 
allow facilities to their promising young men carrying out 
studies in the schools. 

Mr. Meiamby, assistant to Dr. Nicholson, in replying upon 
some points raised in the discussion, said that what was most 
required in the Manchester School of Technology was a 
different class of students from those that were at present 
attending. At present they had boys from sixteen to fifteen 
years of age who came from their day’s work to study in the 
evening classes, and if the schools were built simply for this 
class of students there had been a great waste of money. Ho 
might, however, mention that they had the best honours 
steam class in the kingdom. 








THE INSTITUTION OF CIVIL ENGINEERS.— 
ENGINEERING CONFERENCE, 1903. 


Tue third of the series of engineering conferences, iusti- 
tuted with a view to afford opportunities to members practis- 
ing all branches of the engineering profession to meet for the 
discussion of topics in which they are mutually interested 
and to become better acquainted personally, will be held by 
the Institution of Civil Engineers on June 17th, 18th, and 
19th. 

This gathering will be inaugurated by the delivery, by Mr. 
W. H. Maw, M. Inst. C.E., on the evening of June 16th, of 
the eleventh ‘‘ James Forrest’’ Lecture, the subject being 
‘* Some Unsolved Problems in Engineering.”’ 

The Conference proper, over which Mr. J. C. Hawkshaw, 
President of the Institution, will preside, will be divided, as 
on former occasions, into the following seven sections :— 
Railways ; Harbours, Docks, and Canals ; Machinery ; Min- 
ing and Metallurgy ; Shipbuilding ; Waterworks, Sewerage, 
and Gasworks; Applications of Electricity. 

The names of the chairmen, vice-chairmen, and honorary 
secretaries of the several sections are stated in the accom- 
panying list :— 

President : John Clarke Hawkshaw, M.A. 

Section I.: Railways.—Chairman: Sir Guilford Moles- 
worth, K.C.L.E. Vice-chairmen: R. Elliott Cooper, James 
C. Inglis, J. A. McDonald, W. Shelford, C,M.G. Hon. 
secretaries: G. E. W. Cruttwell, Basil Mott, W. B. Worth 
ington, B.Sc. : 

Section II.: Harbours, Docks, and Canals,—Chairman ; 
Sir Leader Williams. Vice-chairmen: B, H. Blyth, M.\., 
C. A. Brereton, William Matthews, C.M.G., H. H. Wake. 
Hon. secretaries: W. T. Douglass, A. C. Hurtzig, W. 11. 
Wheeler. 

Section IIJ.: Machinery.—Chairman: Alexander B. \\. 
Kennedy, LL.D., F.R.S. Vice-chairmen: John A. F. 
Aspinall, W. H. Maw, the Hon. C. A. Parsons, F.R.S., A. 
Tannett-\Walker. Hon. secretaries: H. F. Donaldson, E. Bb. 
Ellington, H. Graham Harris. : : 

Section IV.: Mining and Metallurgy.—Chairman: E. l. 
Martin. Vice-chairmen: E. Windsor Richards, R. A. Had- 
field, J. B. Simpson, A. Sopwith, John Strain. Hon. 
secretaries: H. S. Childe, Sidney H. Farrar, A. P. Head. 

Section V.; Shipbuilding —Chairman; Sir Johy I. Thorny- 
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LL.D., F.R.S. Vice-chairmen: A. Denny, Philip 
croft, 1. s., H. H. West, A. F. Yarrow, Hon. secretaries : 
Wat Barnaby, J. List, A. E. Seaton. 

” ection \/.: Waterworks, Sewerage, and Gasworks.— 
B 3 ioe: Sir Alexander Binnie. Vice-chairmen: George 
Co perton M.A., George F', Deacon, Walter Hunter, Corbet 
Cor ‘Hon, secretaries: E. P. Hill, G. Maxwell Lawford, 
bi Stevenson. 7 : ; ws as 
“gection VIT. Applications of Hlectricity. — Chairman : 
\lexander Siemens. Vice-chairmen: R. E. B. Crompton, 


(.B., R- kK. Gray, E. Hopkinson, M.A., D.Sc., James Swin- 


burne. Hon. secretaries: H, R. J. Burstall, A. H. Preece, 


‘, Vaudrey- a , ; 
i premises of the Institution will be unavailable for 
meetings at the time in question, owing to the arrangements 


ade for holding the annual conversazione in them on the 
- f June 17th and 18th ; and accordingly the meetings 
of the sections, the proceedings of which will occupy the 
time from 10 a.m. to 1.30 on each of the days referred to, 
will be held in neighbouring rooms, which have been kindly 

laced at disposal for the purpose by the Institution of 
Mechanical Mngineers, the Surveyor’s Institution, and the 
Middlesex County Council, : ; 

The topics to be discussed at the meetings will be intro- 
duced by short notes, the reading of which will not oceupy 
more than 10 or 1 minutes, with a view to allow as much 
time for discussion as possible. The subjects arranged for, 
which will be distributed in an appropriate} manner among 
the several sections, are as follows :— 

«Apprenticeship in Engineering Education.” 

«The Assimilation of Railway Practice as regards Loads on 
Bridges up to 200ft. Spans.” 

“The Relative Advantages of Overhead, Deep Level, and 
Shal'ow Subways for the Accommodation of Urban Railway 
Traffic. er 

“ Automatic Signalling. 

«The Control and Administration of American Railways.” 

“Dredging Operations in Australian Rivers and Harbours.’ 

‘Dredging with special reference to Rotary Cutters.” 

“Foreshore Protection and Travel of Beaches,” 

“The Modern Equipment of Docks, with special reference to 
Hydraulic and Electric Appliances.” 

Recent Improvements in Canal Engineering.” 

Driving 


evenings © 


“Internal Combustion Engines for Electrical 
Generators. ie ‘ 

“ Speeds of )verhead and other Cranes as a Factor in Economic 
Handling of Material in Working.” 

“Use of Petrol Motors for Locomotion.” 

“Gauges and Standards as affecting Shop and Manufactory 
Administration.” 

 Percussive Coal-cutters.” 

‘Recent Improvements in Gold-mining Machinery in the Rand.” 

“ Present State of Knowledge as to the Crystalline Structure of 
Mild Steel.” 

‘ Equalising the Temperature of the Blast for Blast Furnaces.” 

“Steam and Gas-driven Blowing Machines for Blast Furnaces,” 

‘Continuous Method of Open-hearth Steel-making.” 

“ Alloys of Iron, Nickel, and Manganese.” 

‘On Screw Shafts.” 

“On the Comparative Merits of Drilling and Punching in Steel 
for Shipbuilding.” 

“Fast Channel Steamers.” 

“The Comparative Merits of Direct-current, Alternating- 
current, and Three-phase Systems for Shipyard Purposes.” 

“Steam Turbines.” 

“ Bacterial Treatment of Water and Sewage Up to Date.” 

“High Lift Centrifugal Pumps.” 

“Smoke Abatement.” 

“Coal Gas Standards and their Determination.” 

“Raising Water by Compressed Air.” 

“ Applications of Electricity to Driving Carriages in Towns.” 

“Transmission and Distribution by Single-phase Alternating- 
current.” 

“Wireless Telegraphy.” 

“High-speed Electrical Traction on Railways.” 

Visits to engineering works will form an important part of 
the programme, and among them it is hoped may be included 
inspections of the works of Messrs. Crompton and Co., at 
Chelmsford ; the Staines Reservoirs ; the National Physical 
Laboratory, Bushey Park; the Great Northern and Strand 
railway works; the Great Eastern Railway Locomotive 
Works, at Stratford; the Dover Harbour Works; the works 
of Messrs. Siemens Brothers and Company, and of Messrs. 
Yarrow and Company; the East Greenwich Gasworks ; 
Woolwich Arsenal ; the London United Tramways Company’s 
Station at Chiswick ; Wood-lane Station, Kensington and 
Brompton Electric Light Companies ; Central London Rail- 
way Station at Shepherd’s Bush; new Hydraulic Power 
Station, Rotherhithe ; and the Surrey Commercial Docks. 


Fuller and more detailed particulars of the arrangements 
for the Conference will be available towards.the latter end of 
May. Preliminary inquiries as to the proceedings should be 


addressed to the secretary, the Institution of Civil Engi- 
neers, Great George-street, Westminster. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS.—ANNUAL DINNER. 


Tue annual dinner of the Institution of Mechanical 
Engineers took place at the Hotel Cecil, on Thursday, 23rd 
‘nst. Some two hundred attended the dinner. The guest of 
the evening was Lord Selborne, and a large number of men 
distinguished in litics, in science, or in engineering, was also 
Present. After the usual loyal toasts had been proposed by 
the President, Mr. J. Hartley Wicksteed, and honoured, Sir 
K. H. Carbutt proposed the toast of the ‘ Imperial Forces,’’ 
the toast being coupled with the names of Lord Selborne and 
Major-Creneral F. G. Slade, R.A., Inspector-General of Royal 
Garrison Artillery. The former, in his speech in reply, deeply 
deplored the reverse which had been experienced in Somali- 
land; but while deploring the loss of life and sympathising 
With the relatives of the brave men who had fallen, we cannot, 
he said, do so without remembering the extraordinary com- 
Plication of that military problem which those who adminis- 
tered the Army had to face. How diversified and how difficult 
must be the education of the military officer. 
year ago, against the Boers, he was fighting a civilised 
= Now, in East Africa, he had to do with a more or 
€88 savage race. But wherever he was, the British soldier 
+ ni largely dependent upon the mechanical engineer. 
n almost everything he used the mechanical engineer 
_ had a hand. In the Somali campaign wireless 
clegraphy was being tried. He understood that, curiously 
rv the experiment had not succeeded. He did not think 
that due te want of skill on the part of the operators, but 
= it was rather on account of the physical conditions of 
© country. No doubt these and like difficulties would be 
overcome in the future. ‘This was only one instance of the 





application of engineering to military matters, but as a fact it 
was impossible to imagine a phase of warfare in which the skill 
of the engineer did not come into play. A problem which at 
present the engineer had left without a satisfactory answer 
was, what are the relative values of the water-tube and cylin- 
drical boilers, It was a question which he was not rash 
enough to deal with in the midst of such a gathering. 
Curiously enough, however, in actual naval practice it was 
not the boilers which gave trouble so much as the condensers. 
For any one who would supply condensers which would 
give no trouble or anxiety a most enthusiastic welcome 
waits at the Admiralty. Again, a hearty welcome would 
also be accorded to him who invented either a gun which 
will not erode, or a powder which will not cause erosion ; he 
himself would not venture to put the blame on either the 
gun or the powder ; but the guns wore out. This led to the 
consideration of naval gunnery, about which so much 

been heard lately. A gun was no use in a fleet 
unless it could shoot straight ; but in recent comparisons 
on the firing of various vessels he had noticed a certain 
unfairness of criticism. It was manifest that with ships 
scattered all over the world, the same conditions of firing 
could not always obtain. A Gin. gun, too, fired from 
different vessels was an entirely different weapon. Moreover, 
it must not be lost sight of that there were several different 
kinds of Gin. guns. Comparisons on actual performance, 
therefore, might inflict an injustice. Exception had been 
taken to some naval officers on the ground that they were 
indifferent to gunnery. Such an accusation was most untrue. 
In his experience, he had not yet found an officer who did 
not consider that if he had not done his utmost to bring his 
vessel to the highest possible efficiency in this respect, he had 
been lacking in his duty. 

Major-General Slade, in his reply, explained how com- 
petition on actual results had been put down in the portion 
of the service with which he was concerned. Now, firing 
was judged by the figure of merit obtained in reference to a 
possible standard of the gun employed. Hach company or 
garrison has to shoot up to a figure of merit, a separate 
figure being given to each particular gun. This made for a 
much fairer comparison. The Navy owed a great deal to the 
mechanical engineer, and he only wished that every officer 
could be better grounded in the principles of mechanical 
engineering. The artillery officer now-a-days came in contact 
with machinery at every turn. It was most important that 
officers should know how to set things right themselves if they 
went wrong, without having to apply for the services of an 
engineer. He concluded by paying a tribute to the various 
mechanical inventions of Captain Percy Scott. 

The evening terminated with the toast of ‘‘ Our Guest,’’ 
proposed by the President and replied to by Lord Kelvin and 
Captain Sir George R. Vyvyan; ‘‘ Kindred Societies,’ and 
‘¢ The Institution of Mechanical Engineers.” 








LETTERS TO THE EDITOR. 
(We do not hold ourselves — the opinions of our 


correspondents, 





THE BAGHDAD RAILWAY. 


Sir,—The Baghdad Railway has a twofold interest for the 
inhabitants of Great Britain and Ireland. First in its Imperial 
aspect as a duplicate route to India, and possibly a shorter one 
than that by the Suez Canal. Secondly, in its financial aspect as 
an investment for private individuals. The Imperial view of the 
question is the more important one, and the following considera- 
tions may perhaps help us to form accurate ideas on the advantage 
or otherwise of giving Imperial aid or encouragement to the 
Baghdad Railway. 

In his recent report on Egypt and the Soudan, Lord Cromer has 
given cogent reasons why a railway between Suakin on the Red 
Sea and Berber on the Nile should be constructed for the further 
development of the agriculture and industry of the Soudan. The 
distance between Suakin and Berber is about 230 miles, and the 
railway at Berber will intersect the main line now running north 
to south throughout Feypt from Alexandria to Khartoum, for a 
very large portion of which we are indebted to the foresight and 
energy of Lord Kitchener. The Suakin-Berber line will afford a 
short route between the Soudan and the sea, and thus enable pro- 
duce such as cotton, wheat, rubber, and gum to be conveyed to 
ship more cheaply than if they had to traverse the whole length of 
Egypt. An additional reason, however, for making the Suakin- 
Berber railway is, that it will afford an independent route to India 
by rail from Alexandria to Berber and Suakin ; and thence by sea 
to Bombay or other harbours in India, and thus enable us to send 
troops and stores to India as quickly as they can at present go 
through the Suez Canal, which in time of war would almost 
certainly be closed to the passage of British vessels. Our Mediter- 
ranean Fleet can maintain access to Alexandria, but a single ship 
sunk by an enemy in the Canal might block it for months. The 
journey from Alexandria to Suakin by rail will occupy about 47 

ours, and from Suakin to Aden by steamer another 50 hours; 
if we allow 11 hours for terminal delays at Alexandria and Suakin, 
we have 108 hours, or four and a-half days spent in passing from 
Alexandria to Aden, and, even if it took five days, the time would 
probably not exceed that now occupied by an ordinary transport 
vessel sailing through the Canal from a position in the Mediter- 
ranean opposite Alexandria to Aden, 

From Aden to Bombay is about the same distance by sea as from 
Koweyt toBombay. Koweyt is near the head of the Persian Gulf, 
and will probably be the eastern terminus of the future Baghdad 
Railway, and the distance from Constantinople to Koweyt by rail 
can scarcely be less than 2000 miles, or, say, 67 hours’ journey by 
rail, and if we add 11 hours for terminal delays as before, the time 
frcm Constantinople to the steamer at Koweyt will be 78 hours, 
or three days and six hours, but probably nearer four days, con- 
sidering the difficult and hilly country most of the future railway 
will pass through, thus showing little gain in time from Constanti- 
nople to India by the Baghdad Railway over that required from 
Alexandria to India by Berber and Suakin. The Baghdad Rail- 
way may, however, be in hostile hands, and therefore not available 
for British troops in time of war; but so long as we hold our 
present position in Egypt we can get troops to India by the 
proposed Alexandria-Berber-Suakin route as rapidly as by the 
Canal. 

Why Englishmen should invest their money in the Baghdad 
Railway isa mystery. No doubt doing so will help the foreigner 
to pull his chestnuts out of the fire, but if ever the railway is made 
it is likely that the shares can then be bought very much below 
par. BINDON B, STONEY. 

14, Elgin-road, Dublin, April 25th. 





SUPERHEATING BY WIRE DRAWING. 


Sir,—In your leader on ‘‘Superheating Steam by Wire Draw- 
ing” you seem to throw doubt on Professor Watkinson’s assumption 
that the wetness of the steam increases during free expansion. 

When steanr expands under a loaded piston, work is done on the 
piston ; when, however, it expands freely, it does work on itself, 
this work being spent in increasing the kinetic energy of the steam 





and its contained moisture. For given terminal pressures—assum- 
ing the action to be adiabatic—the work done will be the same in 
both cases, and the relations between pressure, temperature, and 
volume—and hence, also, dryness—will be the same also. 

For example, dry saturated steam at 200lb. per square inch 
expanded freely down to atmospheric pressure will, at this 
pressure, contain about 14 per cent. of moisture, and the work 
done per pound of steam during the expansion will be about 
145, foot-pounds. Since this has been spent in generating 
kinetic steam—and moisture—the velocity acquired will be 3060ft. 
per second. 

If, now, the motion of the steam be stopped, then, assuming the 
actions to be still adiabatic, this kinetic energy will be dissipated 
as heat, the heat being spent first in evaporating the contained 
moisture and then in superheating the steam. 

These 145,000 foot- pounds are equivalent to 187 thermal units ; 
of these about 135 would be required to evaporate the moisture 
present, leaving 52 to superheat the steam. 

If, however, the moisture could by some means be extracted, 
then 86 per cent. of these 187 thermal units would be available for 
superheating the steam. 

e best confirmation of these assumptions, apart from their 
innate reasonableness, is to be found in Mr. Rosenhain’s experi- 
ments on steam nozzles. He calculated the velocity of exit from 
the observed discharge and reaction. This method is open to 
several objections, mainly on account of the form of the nozzle, its 
friction, and the effect of the wetness of the steam. 

He obtained the following results for steam discharging into the 
atmosphere from :— 

200Ib. a velocity of 3060ft. per second 
180 1b. ” »» 2980ft. a 


140 Ib. cal <> ae 2 


The corresponding velocities, calculated on our first assumptions, 
are 3060ft., 3000ft., and 2850ft. per second. 

At low pressures, and with some forms of nozzles, the agreement 
is not so close. 

As to the manner in which these internal changes are brought 
about, the only explanation of which I am aware is to be found in 
a paper by Professor Osborne Reynolds before the Royal Socjety 


in 1895. That paper, however, referred especially to liquid 
motions. FRANK FOSTER. 
Owens College, Manchester, 
April 27th. 


THE TRAINING OF ENGINEERS. 


Sin,—The discussion at the Institution of Mechanical Engineers 
on Friday night was to my mind simply deplorable. How it was 
possible for a number of practical men to miss every point worth 
consideration is to me incomprehensible. 

This training question has quite got out.of hand. We have the 
picture of a mob playing the game of follow-my-leader without the 
least idea of what the whole affair really means. I do not — 
it will at present be of the smallest use, yet I cannot help asking 
who is to receive the sandwich training proposed and what is to be 
the limitation of numbers’ Apparently the scheme is to turn 
out as rapidly as possible great quantities of trained engineers. 
Where are these men tofind employment? This question is really 
crucial one. No one seems to think that the sandwich system 
to apply to rank and file. That is too preposterous. But if the 
scheme means anything, it will mean that many hundreds—some 
persons say thousands—of young men are to receive a training 
which is ‘‘ professional,” and not that of a ‘‘ trade.” 

Will some sane man consider where the contemplated crowd of 

oung men are to get billets! Has any professor the least idea 
es many works managers and leading draughtsmen there are at 
this moment in Great Britain! Can anyone honestly sey that the 
profession is not heavily overstocked, when we hear of one college 
turning ovt 600 electrical engineers in twelve months! Is it 
possible to believe that the whole thing is not being overdone— 
simply a species of craze, which is as tangible and real as the South 
Sea Bubble ‘ J.S. T. 

Storey’s-gate, April 28th. 





Sir,—‘‘ Junior Draughtsman’s” experience is the same as my 
own. I wasa premiumed pupil with a firm for five years. I went 
through the shops and office—not with my hands in my pockets as 
I have seen some doing, but working hard in all five shops, fitting 
shop, turning shop, erecting shop, pattern and moulding shop, and 
drawing-office. This has been supplemented with the usual 
courses of steam, mechanics, mathematics, surveying, and engine 
economy tests. Since completing my time I have spent nearly 
three years in drawing-offices as draughtsman at 35s. a week. I 
have only come across one office where higher mathematics were 
used at all, and then it was the exception and not the rule. 

The greatest shame, I think, is that pupils should be made to 
work overtime. Three years of my time were spent in overtime 
work. My advice to junior draughtsmen is to take in as many 
papers as he can afford,and take one continental paper on his 
special branch, say, German, and then if he is not better situated 
by the time he is twenty-eight, go to Germany and work. Living 
is cheaper and pay higher in proportion. Of course, keep on with 
his studies. He will find his higher mathematics and graphic 
statics used nearly every day there. YOUNG ENGINEER, 

April 27th. 





AUSTRALIAN PATENTS. 


S1r,—The following information as regards Australian patents 
has just been received by us from our Melbourne agent. In 
Victoria a Bill has just passed both Houses of Parliament, and 
will become law in another week or two, by which provisional 
specifications will be exempted from examination as to novelty. In 
Western Australia assignments of patents will henceforth be subject 
to a duty of 6d. for every £5 consideration money, instead of 10s. 
per deed as hitherto, but if no consideration be mentioned, the 
stamp duty will be 10s. This is in addition to the cost of registra 
tion of the deed, and applies apparently not merely to patents but 
to trade marks also. e Government have in prospect an Act for 
extending a single patent to the whole of Australia, but this is 
almost certain not to come into force till the lst of January, 
1905. Wm. P. THOMPSON AND Co., 

Chartered Patent Agents. 

6, Lord-street, Liverpool, April 22nd. 








THE AERONAUTICAL INSTITUTE AND CLUB,—A general meeting 
was held at St. Bride’s Institute, Ludgate-circus, E.C., on 
Thursday, the 23rd of April, Dr. F. A. Barton, the president, in 
the chair. Among those present were Mr. P, Y. Alexander, Major 
Berthon, Mr. Frank Butler, Mr. Leslie Bucknall, Dr. F. W. H. 
Hutchinson, Mr. H. Middleton, and Mr. C. F. Pollock. The 
chairman called the attention of the members to the exhibition 
which the Institute will hold at the Alexandra Palace in July 
next. Mr. C. H. M. A. Alderson read a paper, and exhibited 
models of the Stringfellow flying machine, which in 1848 made the 
first recorded free flight under steam propulsion. Mr. Octave 
Chanute, who is an authority on aéronautics in America, gave some 
details of the aéronautical section of the St. Louis Exposition to be 
held in 1904. He also described the revent progress of atronauties 
in America, and said that in his opinion he thought it quite 

ossible that a mechanical and commercial success might eventually 

e attained with aérial machines. Votes of thanks were passed to 
the lecturers for their papers. 
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SILOXICON. 


_ A process for making a new refractory material which is | 
is called ‘Siloxicon,’’ has been invented by Mr. E. G. | 


Acheson, of Niagara Falls. It is an artificially made com- 
position containing silicon, oxygen, and carbon in chemical 
combination. It is very refractory under high temperatures, 
insoluble in metals, inert toward both acid and basic slags, 
and is readily shaped intc any desired form of lining or 
article. While Siloxicon is self-binding, and the use of a 
binding agent is not essential in the manufacture of articles, 
i; can be satisfactorily mixed with clay. But alone, in 





| loosely coherent mass. It is ground in a mill so as to pass 
| through a No, 40 sieve. In this powdered form it is ready 
for shipment in barrels to consumers, the present price being 
about 4 cents per pound. For many of the articles that will 
be made of siloxicon, it will be mixed with from 10 to 25 per 
| cent. of plastic clay. Mr. Acheson claims that the discovery 
of siloxicon solves a problem of large magnitude in 
metallurgical work. It has been difficult to get a material 
that will withstand very high temperatures, especially when 
played upon by fluxing slags. Such a material must be 
insoluble in metals, and unoxidisable. Siloxicon, he says, 
| possesses all these qualities. As siloxicon is formed at a 
‘ temperature of from 4500 to 5000 deg. Fah., it is unaffected 
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FURNACE FOR THE MANUFACTURE OF SILOXICON 


powder form, it can be moistened with water, formed into 
avy desired shape, and fired. It provides a composition 
suitable for use as a refractory lining for furnaces or con- 
verters, or as a material for fire-bricks, crucibles, mufiles, 
tuyeres, &c. 

Mr. Acheson's discovery consists in having found that by 
heating in the electric furnace carbon and silica, or material 
containing these substances, compounds containing silicon, 
oxygen, and carbon in chemical combination are produced 
which are practical substitutes for refractory clays, magnesia, 
lime, and graphite in their application to high temperatures. 
While carbide of silicon, carborundum, is made from carbon 
and silica mixed together in such proportions that the carbon 
present will be sufficient to reduce the silica and form a 
carbide with the freed silicon, Mr. Acheson's latest discovery 
is that when the amount of carbon is insufficient for the 
reduction of the silica and conversion of all the contained 
silicon in carbide, the reduction of the silica is incomplete, 
and a certain amount of oxygen is retained in chemical com- 
bination with the silicon, and compounds containing silicon, 
oxygen, and carbon are formed. 


The first electric furnace for the manufacture of Siloxicon | 


has been erected in the plant of the International Acheson 
Graphite Company, on the lands of the Niagara Falls Power 
Company, at Niagara Falls. It is about 30ft. long, 8ft. wide, 
and is built up to a height of about 6ft. It is larger than a 
carborundum furnace, but shorter than a graphite furnace. 





by a lower temperature, so that it cannot be touched 
injuriously by the heat of any flame or fuel combustion. 

Crucibles have already been made of siloxicon, and if it 
proves the success which it is claimed to be in this field, it 
will do away with the necessity of going to Ceylon for 
crystalline graphite. The importance of this is best illus- 
trated by the fact that in 1901 the consumption of Ceylon 
graphite in the United States amounted to 1,031,289 dols., 
the pe part of this expenditure being in the steel crucible 
work. 

In our illustration, the first furnace for the commercial 
manufacture of siloxicon is shown. 

It is the belief of the inventor that siloxicon will 
have a larger field and consumption than either of his 
two previous discoveries—carborundum or ‘‘ graphite.’’ Its 
manufacture will mean another large new industry for 
Niagara Falls. 








IMPROVED SCREW-CUTTING LATHE. 


THE accompanying illustrations represent a lathe which 
embraces, amongst other features, a novel attachment of 
changeable copy screws, whereby the loss of time hitherto 
involved in removing one screw and die nut and replacing it 
by another when changing operations is avoided. Fig. 2 























Fig. 1—-SCREW-CUTTING LATHE—END VIEW AND SECTION 


The walls are erected of brick loosely placed without the use 
of mortar. The raw material used is ground coke and sand, 
to which sawdust may be added tc increase the porosity. One 
thousand electrical horse-power is used in the operation of the 
furnace. It is Mr. Acheson’s discovery that the manufacture 
of siloxicon requires that the temperature of the furnace be 
kept below that of the formation of carborundum, as at or 
about that temperature decomposition occurs, the silicon and 
carbon monoxide escaping from the furnace as vapour and 
gas, while the carbide of silicon remains in the furnace as 
carborundum crystals. To make it more clear, it may be 


stated that siloxicon is formed at a temperature ranging | 


from 4500 to 5000 deg. Fah., carborundum at about 7000 deg., 
and graphite at a still higher temperature, estimated. 

The carborundum furnace has a single core, while 
siloxicon is made in a furnace that has a multiple of two or 
more cores, which is a feature patented by Mr. Acheson. 
‘The raw material is heaped about these cores, and when the 
furnace is opened the siloxicon appears in a grey-green, 


shows a general view of the lathe, and Fig. 1 drawings 
of the essential details. The headstock is fitted with a 
circular disc or turret carrying four copy screws of different 
pitches of thread, so that any one of the four can be instantly 
brought into operation by revolving the turret. There is also 
a turret on the back shaft carrying the same number of dies 
or followers of the same pitches as the copy screws, any one 
of which can be readily brought into contact with its corre- 
sponding copy screw. Situated at the left-hand end of the 
lathe bed, and parallel with the shaft b of the fast headstock, 
is a shaft d provided with a toothed pinion d' that gears with 
a toothed wheel b! on the shaft d, through the intervention 
' of two intermediate pinions d?, d*, carried by a swinging plate 

d‘, which can be shifted to bring either of the pinions into 

gear, in accordance with the direction of revolution to be 

imparted to the shaft d. The shaft d extends through a fixed 

sleeve, and is furnished with a pinion d®. This sleeve d’ is 
| also formed with an excentric d’, upon which fits a disc e. 
' On the face of the dise are the spindles, whose axes are con- 


centric with the centre of the disc. Upon these spind] 

copy screws E are mounted and held in place by nuts > 
copy screws are provided with toothed wheels ¢ and he 
pinion d° is adapted to gear with one or other of the ” 
accordance with the angular position of the disc poo 2 
excentric, The disc can be angularly adjusted by moa, the 
a detachable handle, and can be held in such adjusted w of 
tion by a spring catch d°, engaging with one or others 
series of notches d'’ in the periphery of the disc. B th, a 
means only the particular screw necessary for produeln the 
required screw thread on the work in the lathe js put} . 
motion, the other screws remaining stationary, f ” 
brackets at the back of the lathe bed, through which exte: Mg 
a shaft f!, This shaft has an arm /? furnished at its frog a 
with a rotary device /* carrying the die nuts F, the die Fay 
being similar in number and screw pitch to the copy pi. ‘ 
The chasing carriage is fixed at its rear to the shaft /! Thi, 
shaft is free to slide longitudinally in the brackets / “and . 
connected with a weight /* suspended from a cord ‘or chain 
passing over a pulley f°, so that the carriage and the die ae 











Fig. 2-SCREW-CUTTING LATHE 


will return together to their starting position when a fresh 
screw cutting operation is to be performed. The patentees 
and makers of this machine are Messrs. Selig, Sonnenthal 
and Co., 85, Queen Victoria-street, London. 








DOCKYARD NOTES. 


Tue Duncan went out for her gun trials on Thursday, 
30th. a ; 

\ Lonpon contemporary has been making an attack on 
Portsmouth dockyard, with some rather serious allegations 
against its efficiency. Local Portsmouth papers indignantly 
repudiate the charges—of course. Some, perhaps, are exag- 
gerated, but there is no getting away from the fact that naval 
officers one and all prefer repairs to be done by private firms 
rather than in the Royal dockyards. The allegations, in all 
cases, take the form of complaints about ‘‘ scamped work.” 
It is due chiefly to inefficient systems of overseeing, and 
antiquated plant very possibly ; still there is the complaint, 


THE re-armament of the Portsdown Hills has lately been 
completed ; 4°7in. is the staple piece for these land defences 
of Portsmouth. 


Tuer Venus and Minerva have come home from escort duty 
with the King on his travels, and the former goes to South- 
ampton to replace the old guardship there, the Australia. 








LAUNCHES AND TRIAL TRIPS. 


Sirus, steel serew steamer ; built by, Irvine's Shipbuilding and 
Dry Docks Company ; to the order of, Mr. W. F. Lundgren, of 
Géteborg ; dimensions, 230ft. by 36ft. by 17ft. 2in.; engines, triple- 
expansion, 19in., 3lin., 5lin., by 36in., pressure 160 lb.; con- 
structed by, Richardsons, Westgarth and Co., Limited ; a mean 
speed of 11 knots was attained. 

TCHERNOMORE, passenger and cargo steamer; built by, Jolin 
Cockerill Company, Antwerp; tothe order of, Black Sea Transport 
and Assurance Company, Odessa ; dimensions, 24ft. by 3uft.; 
engines, triple expansion, 22}in., 36in., and 574in., by 43in., pres- 
sure 1601b.; constructed by, builders, at Seraing ; average speed 
of 11-54 knots was obtained without, and 11-94 knots with, forced 
draught ; trial trip, April 18th. 

Leo, partial-awning deck steamer; built by, KR. Cragg and 
Sons, Limited ; to the order of, Fibska Angfartygs Aktiebolaget, 
of Helsingfors ; to carry, deadweight of ¢ tons; engines, triple- 
expansion, 2lin., 34in., 56in., by 39in., pressure 1651b.; constructed 
by, North-Eastern Marine Eogineering Company ; averaged speed 
of 104 knots ; trial trip, April 23rd. 

Asasora, steel screw steamer ; bnilt by, Tyne Iron Shipbuilding 
Company, Limited; to the order of, Compania Algortena de 
Navagacion, of Bilbao; dimensions, 290ft., 43ft., by 22ft. 6in.; 
engines, triple-expansion, 22in., 36in., and 59in. by 39in., pressure 
180 lb.; constructed by, North-Eastern Marine Engineering Com- 
pany, Limited ; trial was satisfactory ; trial trip, April 25tb. 

MaRINER, steel screw steamer ; built by, William Gray and Co., 
Limited ; to the order of, Needham Bros., of West Hartlepool ; 
dimensions, 312ft., 43ft., by 22ft. 3hin.; engines, triple- 
expansion, 23in., 36hin., 62in.; by 39in, stroke, pressure 180 b.; 
constructed by, the builders; trial trip, April 25th, over 10 
knots. 

CAMERONIAN, screw collier ; built by, Blyth Shipbuilding Com- 
pany, Limited ; to the order of, Mr. F. B, Cameron, London ; 
dimensions, 178ft., 26ft. 4in., by 18ft. 5in.; engines, triple- 
expansion; constructed by, Mr. G. T. Grey, South Shields; every- 
thing was satisfactory ; trial trip, April 27th. 

MINERAL, fine steel screw steamer ; built by, Sir Raylton Dixon 
and Co., Limited ; to the order of, Mr. Percy Tham, for the Oxe- 
losunds Redenakliebolag, Oxelosund, Sweden ; dimensions, 256ft-, 
87ft., by 20ft. 3in.; to carry, deadweight of 2400 tons ; engines, 
triple-expansion, 18in., 29in., 48in. by 33in., pressure 180 Ib.; 
constructed by, Richardsons, Westgarth and Co., imited ; launch, 
April 27th. 

EsTon1a, steel screw steamer ; built by, William Gray and Co., 
Limited; to the order of, Hecksher and Son, of Copenhagen; 
dimensions, 291ft., 42ft., by 20ft. 7in. ; engines, triple-expansion, 





2lin,, 33in., 56in., by 36in. stroke, pressure 1601b.; weather not 
good, heavy sea experienced ; trial trip, April 27th, 104 knots. 
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platforms 1, 2, 3, and 4 by means of power lifts. From 
the booking hall a smaller footbridge will be put up to com- 
municate with the existing footbridge H H of the London, 
Brighton, and South Coast Company leading to St. John’s 
Hill. The total length of the main bridge F F, and of the 
accompanying gangway, will be nearly 400ft., which is a 
dimension, so far as we are aware, unsurpassed in a structure 
of this particular class. The new booking hall is placed on 
the high level, and has been designed as a half timber 
building. Entrance to the new booking hall from the St. 
John’s Hill end is obtained by means of a new gangway 
K K, which answers very much the same purpose for the one 
company as the footbridge H H does for the other. It will 
be carried upon cast iron columns, upon which will be placed 
cross plate girders. These girders will support a series of 
longitudinal plate girders, which will support the roof. A 
skeleton sketch of the cross section of the gangway, the con- 
struction of which is in progress, is givenin Fig. 4. Facing 
St. John’s Hill is the new entrance L, built of red brick, with 


parts relieved in white stonework. Including the cab yards 
and parcels office, the total length of the new facade is 250ft., 
for which a piece of land was acquired from the Battersea 
Grammar School authorities. One of the most troublesome 
and complicated pieces of reconstruction to be undertaken, 
and now completed, was in connection with St. John’s Hill 
Bridge. It necessitated the removal of one of the old abut- 
ments, and the erection of columns in its place. The 
accompanying plans will enable a description of the 
whole operation to be clearly understood. In Figs. 
2 and 3 only a portion of those spans of the bridge 
are shown under which the London and _ South- 
Western lines run. Previously to the improvements, 
Fig. 2 shows in plan the construction of the bridge, which is 
peculiar. It consisted of two spans S, and 8, separated by a 
solid mass of earth, kept in place by the two abutments 
B and C, and by the face wall W, a corresponding retaining 


wall existing on the other side. This central block of carth 
was, in fact, enclosed in a box of brickwork, of which the 
ground formed the bottom and the roadway the top. In 
order to clear away this mass of earth, and substitute for it a 
new span to the bridge—S, in Fig. 3—so as to lay down 
additional rails, it was necessary to remove the old abutment 
C, and place columns instead to support the girders of the 
fresh span. Vertical chases were cut in the abutment, and 
the stanchions or columns inserted in their proper positions 
to carry the superstructure. While this under-pinning 
process was in operation, the railway traffic below had to be 
maintained uninterruptedly, and the vehicular traffic of the 
roadway and tramway above had to be equally incessantly 


Fig. 4. 








attended to. In addition to the works described in the 
present article, the London and South-Western Railway 
Company has been engaged for some time past, and will be 
for some time to come, in prosecuting similar improvements, 
alterations, and extensions at different points along their 
whole system. It is not long ago since operations were com- 
menced at Wimbledon Park. Here a large carriage depdt 
was constructed to take the place of those at Clapham 
Junction, unavoidably destined to be absorbed by the intended 
alterations in that district. 

The work is being carried out partly by the staff of the 
London and South-Western Railway and partly by contract. 
That under the latter heading is executed by the firm of 
Messrs. Perry and Co., contractors, of Bow, E. Two parties 
contribute towards the supply of the iron and steel work— 
the one being Hemingway, Limited, of Middlesbrough, and 
the other Messrs. Eastwood, Swingler and Co., Limited, of 
Derby. For permission to visit and inspect the works we are 
indebted to Mr. J. W. Jacomb-Hood, M. Inst. C.E., 
engineer-in-chief to the company, and for plans and detailed 
information, to Mr, A. W. Szlumper, M, Inst, C.E., the 
resident engineer. 


ELECTRICITY IN MINING. 


On Wednesday last week a meeting was held by the Depart- 
mental Committee which was appointed some time ago to 
inquire into the use of electricity in mines, and to report 
upon what regulations, if any, should be formulated with 
respect to this. The chief interest of the meeting lay in the 
evidence given by Mr. Selby Bigge, of Newcastle-on-Tyne, 
who has recently made a tour of the continental collieries 
where electrical machinery is at work. There were two or 
three other witnesses, however. 

Mr. Robt. Routledge, agent and manager to the Garforth Col- 
lieries, dwelt mainly upon his inability to procure trustworthy 
electrical fuse firing apparatus, which had been the cause of 
his employment of the Bickford fuse, with which he had but 
few misfires and hang fires. He said his experience was that 
it was impossible to obtain an electrical apparatus for this 
work which could be relied upon. In sinking a new shaft he 
had once more tried this, but the number of misfires resulted 
in his once more abandoning its use. He usually fired his 
shots 10 or 12 in series, with a 44 volt battery, but was 
unable to say whether the trouble had been due to the small 
power. He had informed the makers for what purpose the 
batteries were required, and had relied upon their judgment. 
Apart from the unsatisfactory working of electrical fuses, his 
experience was that they were more costly. In his mine, 
turning out 180 tons of coal per day, 30 shots were fired, and 
the average cost of the Bickford fuse for the 30 shots was 
‘36d. For Nobel’s electrical fuses the cost worked out at 
*62d., besides involving a longer time for the preparation and 
firing of the shots. He said he had never investigated the 
cause of the trouble with the electrical fuses. 

Mr. J. Orsman, manager of the Roburite Company, said 
that although high and low-tension electrical firing apparatus 
were sold, there was a larger sale for the former, principally 
because they were cheaper. The voltage of the magneto 
machines—he had an objection to chemical batteries—was 
from 60 to 120 volts, and of the low-tension 11 volts, with 
two ampéres of current. He also considered the high-tension 
apparatus was safer. One colliery that he knew of which 
used them only had one mis-shot in five thousand. A very 
excellent magneto exploder could be obtained for 35s., the 
measurements being 3in. by 4in. by 27in. He estimated the 
life of this at about two years. He disagreed with the pre- 
vious witness on the question of cost, and gave the following 
comparison between electrical fuses and the Bickford fuse :— 
Bickford, 2°2d. per shot: high-tension electric, 1°398 per 
shot ; and low-tension electric, 1:48d. per shot. He thought 
it possible that accidents or misfires would occur through 
insufficient voltage, and among other reasons for misfiring, 
he mentioned the fact that very often the platinum between 
the terminals of the detonator did not have a uniform 
resistance. As to the possibility of firing gas through using 
electrical fuses, he said almost any voltage would be sufficient 
todo this. He had done it with 25 volts from a high-tension 
apparatus, and as low as 10 volts would often fire gas. 

Mr. Michael Longridge, chief engineer of the Engine, 
Boiler, and Employers’ Liability Insurance Company, said 
that as the result of a number of inspections which he had 
made of electrical mining installations, he was of the opinion 
that a large amount of undesirable work was being done, and 
if this could be reguiated in some way, a large number of 
accidents would be avoided. It must not be forgotten, how- 
ever, that a number of accidents were inevitable, owing to the 
nature of the work. At the same time, any regulations 
should be as elastic as possible, and no restrictions should be 
placed upon the colliery owners in respect of thechoice of the 
plant to be installed. The chief object should be to safeguard 
the workmen. The State might test the insulation resist- 
ance periodically, however, and it should be insisted upon 
that the whole system should be earthed—preferably using 
concentric cables with the outer conductor connected to 
earth. On the question of suitable voltages, he saw no reason 
why, with permanent work, 500 volts should not be used 
even some way into the mines. Insurance of electrical 
mining machinery was rather rare at present, and there were 
only fifty-five such plants insured by his company. His 
experience was that the principal accidents were the burning 
out of the armatures of motors. He also considered that the 
resistances at present in use were not sufficient, but preferred 
not to offer any suggestions as to their improvement. He 
would stipulate that at every point where a current was 
interrupted a distribution box should be fitted with a cut-out, 
thus dividing the mine into sections. In answer to questions 
by the members of the Committee, he said that about 12 or 
15 per cent. of the armatures usually burned out during the 
year, principally due to there being no fuses on the machines, 
and also in some cases to the wearing out of the insulation. 
He did not consider there was anything in electricity of a 
particularly serious character to cause it to be an unsafe 
agent, and that this view was held by his company was 
evidenced by the fact that the insurance upon a machine of 
the value of £1000 would only be about £10. He agreed to 
send in suggestions to the secretary as to what he thought 
should be laid down as rules. 

Mr. Selby Bigge, of Newcastle-on-Tyne, advocated the 
absolute use of three-phase currents in mining work ; with 
continuous currents, 700 volts was the highest ever yet used, 
and 500 volts could be considered the safe working pressure. 
Working with three-phase currents, the voltage was practi- 
cally unlimited. It was even possible to go up to 30,000 
volts, but the standard practice on the Continent was 
between 1000 and 3000 volts, and these voltages could be 
employed with perfect safety. The reasons for this disparity 
between the two systems was that in a continuous machine 
the voltage between the adjacent. windings was very high— 
500 volts in a 700-volt machine— and a consequent liability to 
breakdown on the part of the insulation. With three-phase 
machinery the tension between the adjacent windings was 
low, only about 10 or 12 volts, or, in the most disadvantageous 
circumstances, not over 50 volts, although the actual 
terminal voltage of the generators might be anything from 
10,000 volts upwards. Thus it would be seen that the 
liability of the insulation breaking down was practically nil. 
Again, with continuous-current machinery difficulties were 
encountered through the high tension parts rotating, thus 
introducing a difficulty in insulating. With three-phase 
machinery the high-tension portion was stationary, and, 
further, there were none of the brushes and commutators 
common to continuous-current working. Slip rings were 
used on both dynamos and motors, and were placed upon the 
low-tension portion of the machine, thus being perfectly 
harmless. Underground motors frequently had no slip rings 
at all. Then, should a breakdown of the insulation occur, 
the faulty coil was simply bridged over and cut out, and the 





machine continued in operation until an opportunity occurred 


———_—= 
for putting the thing right. Any breakdown of the a 
ture of a continuous-current machine threw the a 
machine out of gear, and made it useless for the a 
being. On the question of cost, he said, that takin 
mine 1000m. deep and requiring 1000 horse-power Fe 
general purposes, the cost of continuous-current ¢ bles 
would be £4000, against only £950 if high-tension th “a 
phase currents were used. One of the main engineering 
features of the employment of three-phase currents was th 
absolute ease and simplicity with which they could be Ji : 
to long-distance transmissions. The static transom 
permitted of the voltage being raised or lowered with oo 
efficiency, the transformation loss averaging out at te 
3 percent. In fact, he considered the continuous-curre 
system obsolete as regards mining work, an opinion which he 
said was shared by all the experts on the Continent, (jo 
tinuous current for lighting, or working small machines could 
always be obtained from a three-phase system by means of 
rotary transformers. As an example of the efficiency of the 
system as applied to mines on the Continent, he instanced 
the Greussen Mine No. 2, near Dortmund. This wa: 
700m. deep, and approximately 1000 horse-power =a 
required. The net coal elevated was 2 tons 3 cwt : 
journey ; speed per second of coal working, 6 a 
getting up speed of winding engine, 16 seconds; normal 
speed, 27 seconds; slowing, 18 seconds; charging, 17 ge 
conds, giving for the total run and charge 78 seconds. 
The horse-power at starting was 1380 horse-power ; running. 
650 horse-power. The system was a three-phase one 4 
voltage being 2000 volts and the periodicity 25 cycles per 
second. The method of driving the winding engine was by 
rope, the diameter of the rope being 45 mm., and thy 
weight 14°8 lb. per metre. The number of tubs per deck 
was two; number of decks two; weight of cage, 2 tong 
14 cwt.; weight of cage, 3 tons 14 cwt.; weight of 
tubs, 1 ton 4 cwt.; total lift, 13 tons 9 cwt. The difference 
in output between this particular mine and others worked by 
steam, and which was guaranteed by the electrical contractors 
was as 16:26. In an inspection of the mine, too, he remarked 
the greatly reduced sag on the ropes as compared with the 
steam-driven plant. This was not the only plant of its kind 
in Germany, and he gave a list of others ranging from 
120 horse-power in a mine 120 yards deep dealing with 
40 tons per hour, to mines 1000 m. deep dealing with 
56 tons per hour and 1100 horse-power. In the neighbour. 
hood of Westphalia alone there were seven similar equip. 
ments. 

In answer to a question by the chairman, Mr. Bigge 
diverted somewhat, and commented upon the large amount 
of electrical machinery for mining and other purposes which 
he noticed was being made in Germany for British equip. 
ments. At Berlin there were some enormous machines 
being constructed for the Manchester Corporation, and at 
Frankfort some for two of the large London electric lighting 
companies. - He was sorry to have to say that whenever we 
wanted any machinesin Great Britain of a special design they 
were invariably ordered outside the country. 

Continuing his remarks upon his tour of the mines on the 
Continent, he gave a further batch of instances where three- 
phase electrical work was being put down to work at between 
1000 and 3000 volts. He was fully convinced that the danger 
was, if anything, less with these high pressures, and a careful 
canvass of the owners on the Continent confirmed this. The 
opinions he had received were representative of over 100,000 
horse-power and work actually installed. He was firmly of 
the opinion that the development of this system in connec- 
tion with British mines would be of immense value to the 
electrical industry here. In fact, if it were not soon taken 
up by British manufacturers, we should be left still further 
behind in electrical matters than we were at present. To all 
who had travelled abroad this fact was only too apparent. 
He did not deny that there might be firms in England who 
were capable of supplying the necessary machinery, but there 
were certainly very few who had carried out any work of this 
nature on a large scale. This tendency to go abroad was 
being rapidly overcome, however ; but at present ‘‘ Wake up, 
England ! ’’ would have to be decidedly the motto in connec- 
tion with the electrical world. 

Dealing with possible regulations, he deprecated any restric- 
tion as to voltage. It was very essential that good quality 
workmanship should be insisted upon, and rules should be 
drawn up entirely from the mining point of view, without too 
much dictation about details. A rule, for instance, that not 
more than 500 volts should be taken to any coal cutter would 
not be at all restrictive. In fact, a lower voltage might 
almost be better. When speaking of the very high voltages, 
he meant generating station voltage, used direct on the 
winding engine motors and also in connection with the pumps 
at the bottom of the pit. At this point he recommended that 
static transformers should transform the current down to the 
required voltages for smaller work. He did not advocate 
taking the higher pressures far into the mines, unless there 
was a permanent distributing station some way inwards. He 
considered that German collieries were a lew way behind the 
British in underground equipments. He preferred well 
insulated cables hung loosely down the shaft for the high- 
tension currents to clipping them to the sides. 

In answer to Mr. W. W. Hood, witness said that the very dan- 
gerous nature of these high currents, in his opinion, made 
them more safe than low-tension ones, as too many liberties 
were often taken by the workmen with the latter. ; 

Questioned by Mr. W. N. Atkinson, he said that the usuai 
frequency on the Continent for power work was 25 alterna- 
tions, and if there was a lighting load 50 alternations. 








THe National PuysicaL LaporaTory.—The Committee have 
recently made two further appointments to the staff of the 
laboratory. Mr. C. C. Paterson has been appointed to take charge 
of the electro-technical work, including photometry. Mr. Pater- 
son was for a time a pupil at the Finsbury Technical College. 
After a works’ a preatheatbie with a London firm, and experience 
as a fitter in a Glasgow workshop, he became an assistant in the 
standardising department at Faraday House. For the last 
nine months he has been in the employ of the Maschinen Fabrik 
Oerlikon, working for some time at the three-phase motors and 
boring plant ate Jungfrau Railway, and for the last six months 
in the testing department at Zurich. Under an ——— with 
the Indian Government the laboratory is about to take over the 
work of preparing the tide tables for the Indian ports. In this 
they wil tone, for the present, the assistance of Mr. Roberts, of 
the “ Nautical Almanack ” office, in whose hands the work has 
been for many years, The Committee have appointed Mr. F, J. 
Selby, M.A., formerly scholar of Trinity College, Cambridge, as 
assistant in charge of the work. Mr. Selby took his degree as 
Sixth Wrangler in the Mathematical Tripos of 1891, and since — 
time has been engaged in mathematical and physical work. He 





will also act as librarian to the laboratory, and will assist the 
director in his correspondence. 
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THE INSTITUTION OF CIVIL ENGINEERS. 


MEETING OF STUDENTS, 

| ooting of students of the Institution of Civil Engineers on 
Ara moet Ditb, Mr. C. H. Cooper, M. Tost. C.E., in the chair, 
Fri na on ‘‘ Bacterial Sewage Disposal Works, at Ash, Dover,” 
oproed by Mr. Hugh Sextus Watson, Stud. Inst. C.E. The follow- 
say” abstract of the paper :— 
mt ia his paper the pi presents a description of the works 
constructed to treat, on the bacterial system, the sewage of the 
villa e of Ash, near Sandwich, in Kent, which consists mainly of 
My _ refuse. The principle of bacterial purification of sewage 
aren explained, and the difficulties of the scheme under con- 
\jderation are outlined, reference being made to the methods pre- 
‘i adopted for the treatment of the sewage chemically. ‘The 


oral works, designed on this principle, are described in detail, 
spewing how they were adapted as experimental bacterial contact- 
beds, and w irked as such during a period of three years ; the 
results obtained from these experimental beds are given. The 


author brietly outlines the general features of the new scheme, 
which includes an. anaérobic tank, three series of contact-beds, 
three beds in a series, and an area of specially prepared irrigation 
land. The advantages and disadvantages of the anairobic tank 
The working of the apparatus for automatically 
regulating the s ipply of sewage to the contact-beds is fully 
explained, as also are the discharging arrangements. The mode of 
construction and the temporary beds used for the treatment of the 
sewage during the carrying out of the work are fully entered into. 
The preparation of the irrigation and the method of working it are 
considered, together with the construction of the third contact- 
beds and the storm-water overflow arrangements. The paper con- 
cludes with a short description of two small filters specially con- 
structed to treat the brewery refuse, the results of analysis of 
samples taken from the beds being given. 

The reading of the paper was followed by a discussion, in which 
Messrs. H. Basta, E. W. Booth, 8. Campbell-Bayard, C. A. Colyer, 
W. A. Coradine, L. H. L. Huddart, T. 8. Nash, and W. H. Shortt 


took part. 


are compared. 








THE DECAY OF METALS. 

At the last ordinary meeting of the session held on Tuesday, 
April 21st, Mr. J. C. Hawkshaw, M.A., President, in the chair, the 
paper read was “The Decay of Metals,” by J. T. Milton, 
M, Inst. C.E., and W. J. Larke. 

The durability of metals under the conditions in which they were 
actually used was of great importance, and must always receive as 
careful consideration from engineers as questions of strength or 
cheapness. Copper, brass, gun-metal, and other alloys were 
chosen for use on account of their durability; but even these 
metals were sometimes found to corrode or decay under seemingly 
obscure conditions. It was to cases of such decay, and to a dis- 
cussion on their probable causes, that the paper was devoted. 

The following examples of the decay referred to were adduced :— 
(1) The pitting of the tubes of marine surface-condensers. (2) 
The decay of brass or yellow-metal bolts in composite vessels, and 
in the under-water fittings of iron and steel ships. (3) The decay 
of the brazing metal in coppersteam pipes. (4) The deterioration, 
as distinguished from oxidation, of cast iron used for parts of 
marine engines, and also for other appliances which were in 
frequent or continuous contact with sea water. (5) The decay of 
some propellers made of the patent bronzes when fitted to copper- 
bottomed vessels, 

In the case of condenser tubes it was apparent that some of the 
metal became eaten away into holes, while in the other cases 
mentioned the metal appeared to retain its original form. The 
— termed the former action “corrosion,” and the latter 

decay. 

Chemical analysis of the decayed portions showed that a change 
had occurred in the composition of the metal, but did not explain 
why its strength and properties were so completely modified. It 
showed that in copper zine alloys the process had been mainly one 
of dezinckification, or loss of zinc, while in cast iron, part of the 
iron, and possibly also of the manganese, had disappeared, the 
whole of the graphitic carbon remaining. 

Although the decay of copper-zinc alloys had been known for 
many years, the first published research into its cause appears to 
have been made by Professor Arnold, who in 1898 investigated 
the case of the failure of a marine boiler steam-pipe. He pointed 
out that the brazing metal of the pipe, when microscopically 
examined, was seen to possess a duplex structure, similar to that 
of Muntz metal, both constituents being definite chemical com- 
pounds of copper and zinc, but one richer in copper than the 
other ; and he attributed the decay to local galvanic action set 
up between these constituents, whereby in the first stage the one 
less rich in copper becomes dezinckified, and subsequently that 
richer 9 copper also lost its zinc, the whole then becoming a sp ongy 
mass of copper, a9 

Micros: ypic study showed that the Muntz metal tube plates, 
rods, &c., illustrated in the paper, had been subject to similar 
decay to that pointed out by Professor Arnold, and also that in the 
decay of cast iron the comp!exity of structure doubtless led to the 
same result, the decay in this case advancing along the lines of 
= ia plates and leaving the phosphide eutectic portions till 
1€ last, 

This explanation of local galvanic action, however, did not 
account for the corrosion and decay of condenser tubes which were 
made of an alloy not having a duplex structure ; nor did it explain 
why cast iron in some cases did not decay, even although its com- 
position and structure were the same as in other cases where decay 
took place, ‘ 
man ee were usually made of an alloy consisting of, 
Admicale? Be P ose cent. copper and 30 per cent. zinc. The 
pr fen Figen was not less than 70 per cent. copper and 
wohl descovch m, e remainder being of zinc ; while one of the large 
had the tal uP —— as the result of considerable experience, 
yaad es made of 78 per cent. copper, 21 per cent. zinc, and 
per cent, tin, 
Pisani: nominal compositions, for commercial copper and 
roth _ “ y a, If the impurities became uniformly diffused 
if he few pane the alloy it would still be homogeneous, but 
sietinate dit Bape -_ to segregate, as it was well known some 
Peg ibs 7 = — would still be such want of uniformity 
poston. al a — Salvanic action and lead to local pitting or 
ten of the. we was not only possible during the solidifica- 
while the pei in the original casting, but might also occur 
pera ty was at a high temperature during tbe operation of 

ealing, which was several times repeated in the course of the 

Tawing process, 
nee occurred during solidification only, the drawing 
the direetion o. the impure portions to be much elongated in 
would be pose: thos length, and the resulting corrosion 
during pbs ; b ereas if it occurred also to a marked degree 
Examination oft € corrosion would affect more rounded areas. 
deep conven af die gnc of condenser tubes revealed cases of 
os inet pd th kinds ; but in addition it was seen that 
partially desiackinen of the inside of the tubes had become 
Winn the tek ed to an extent suflicient to cause it to crack 
e tube is flattened. 
i a pecan whether the various impurities which are 
diffuse dere som ee alloys do tend to segregate or 

ke, wos ae oT hee some experiments, detailed in an appen- 
upon the chan : : ese experiments incidentally threw some light 
70-30 patter = structure which Muntz metal, and also the 
ment, inc alloy, underwent, due to changes of heat treat- 

It was pointed 
Copper-zine alloys, 





out that considerable protection was given to 
when exposed to the action of sea water, by the 


practice, adopted by the Admiralty, of requiring the addition of 
at least 1 per cent, of tin to all such alloys. 

The conclusions arrived at were:—(1) Jron.—Beyond the very 
small portion which doubtless existed in a state of solid solution in 
the brass, iron occurred in combination with zinc as small isolated 
particles, which were neither diffusible nor liable to segregation. 
These particles were probably a zinc-iron alloy. ‘2) Lead.—A 
emall portion of this metal would also exist in brass in a state of 
solid solution; but beyond the sa‘uration point, lead did not 
diffuse into brass. A small proportion, however, in solid solution, 
materially increased the liability to corrosion. (3) Tin.—This 
metal could exist in small proportions in solid solution in brass and 
in Muntz metal. In the latter it probably entered into both micro- 
constituents ; but when present it certainly occurred in the one 
which was richest in zinc, as was shown by the protective effect it 
gave to this constituent against corrosion in sea water. In larger 
quantities, tin would also diffuse into brass, the extent of the 
diffusion depending upon the temperature to which it was raised. 
(4) Zinc.—Zine alloyed with copper in all proportions, and if it 
was not uniformly distributed through the metal, it tended to 
become so by prolonged heating. 

Some experiments, detailed in a second Appendix, were also 
made to determine the galvanic action between copper, iron, brass, 
Muntz metal, &c., when in contact with sea water; and other 
experiments showed that v:cak applied currents, when long con- 
tinued, had a decided corrosive action upon copper and its alloys 
when immersed in sea water, the amount of corrosion—with the 
same current—being greatest in those containing the highest pro- 
portion of copper. 

With a current of 0-001 ampére acting on an immersed area 
of 40 square centimetres in the case of Muntz metal, the wasting 
produced was confined to the dezinckification of the constituent 
poorest in copper: but the same current, acting upon 60 square 
centimetres of ordinary brass condenser tubes, gave rise to a fairly 
ym aan both the copper and the zinc of the alloy being 

1ssoived, 

Summarising the results of the investigations, it would appear 
that : (1) Decay was more frequent in metals which had a duplex 
or more complex structure than in those which were comparatively 
homogeneous. (2) Decay was due to a slower or less energetic 
action than that causing corrosion, and, moreover, it required an 
action which removed part only of the constituents of the metal, 
whereas corrosion removed all the material attacked. (3) Both 
decay and corrosion might result from chemical action alone, or 
from chemical and electrolytic action combined. (4) Pitting, or 
intense local corrosion, was probably often due to local 
segregation or impurities of the metal; but it might also 
in some cases be due to local irregularities of surface or 
structure producing local irregularities in the distribution of 
galvanic currents. (5) In the case of brass exposed to sea water 
tin was distinctly preservative, while lead and iron were both 
injurious, rendering the brass more readily corrodible. The 
percentage of the latter elements should, therefore, be kept 
as low as possible in the case of all metal intended for purposes 
where contact with sea water was inevitable. (6) With a view to 
obtain a minimum of corrosion, the internal surfaces of condenser- 
tubes should be as smooth and uniform as possible ; and in order 
to ensure this, the cast pipe from which they were drawn should 
be smoothly bored inside, either before the drawing was commenced, 
or in an early stage of the process, as was done in the manufacture 
of brass boiler tubes. (7) The experiments with an applied current 
show that electrolytic action alone, even where exceedingly minut 
currents were in question, might result in very severe corrosion or 
decay. Every effort, therefore, should be made to prevent such 
action by careful insulation of all electric cables. Where galvanic 
action was inevitable through the proximity of different metals 
exposed to the same electrolyte, the currents resulting should be 
neutralised by the application of zinc plates in the circuit, so 
arranged that they would be negative to both of the other metals. 








INSTITUTION OF MECHANICAL 
ENGINEERS. 
Mr. WicksTEED delivered his presidential address at 
the Institution on Friday evening. He said:— 


Let me thank you for electing me to the honourable position of 
president of this great Institution, of which George Stephenson 
was the first president in 1847, and which now numbers nearly 
4000 members. We are associated as members of this Institution 
for the purpose of promoting ‘‘the science and practice of 
mechanical engineering.” The history of mechanical engineering 
is co-existent with the history of iron. As the production of iron 
has developed, so have the works of the mechanical engineer. His 
monuments are in iron ; with it he builds ships, guns, engines, and 
all sorts of machines, by which the labour of man is lightened and 
is increased in its productiveness and the circulation of mankind 
through the arteries of the world is increased in volume and 
rapidity. A current of humanity is created through all the 
nations, and this is the very contrast to congestion and stagnation. 
It carries ideas and knowledge on its stream, and also the produce 
and specialities of distant climes and races. It stimulates produc- 
tion in all industries, and what industry is there to which the 
mechanical engineer has not lent his assistance ! 

Even in agriculture, where soil, water, and sunshine are the 
essential elements of production, the mechanical engineer has 
taken a hand. De Laval, with his iron bowl revolving at a speed 
which would disperse an earthen vessel by centrifugal force, has so 
intensified the force of gravity as to compel the creamy particles to 
separate from the rest of the milk in fewer seconds than it would 
take hours if left to the action of gravity alone. 

Let us trace the beginning of this iron, the great ally of the 
mechanical engineer. There is every reason to suppose that, in 
countries where iron ore existed on the surface, the knowledge of 
iron would be primeval. We only need to pre-suppose the 
possession of fire and then imagine some one leaving a grid made 
of sticks daubed with red or brown hematite ore a few hours in a 
charcoal fire, and the result would be a lump of malleable steely 
iron in the embers. We can therefore assign no date to the first 
knowledge of iron, but in the earliest written records to which an 
accurate date can be fixed, namely, in the fourth millenium B.c., 
we find pyramid texts which prove beyond question that iron was 
well known in Egypt at that time, and that it was forged into 
weapons, tools, and instruments. After an obscure existence of at 
least 3000 years iron became historically famous. 

The time of Homer, 880 B.c., was notable for the attention that 
was given toiron. At that time it must bave been cheaper than 
bronze, as is evidenced by the fact that objects have been dug 
from the mounds of Nineveh of about the time of Homer, and of 
which some consisted of cores of iron, round which bronze had 
been cast. Concurrently with this extended use of iron we shall 
find evidences of the primitive science and practice of mechanical 
engineering. For example, in the wall sculptures from Nineveb, 
with which Layard has enriched the collections of the British 
Museum, there is one in the Nimrid gallery illustrating the cam- 
paigns of Assur-nazir-pal, 884 B.c. It shows a battering-ram and 
a chain to catch up the head of the ram to destroy its action. The 
beam of the battering-ram is hinged near the centre, and it is 
swayed up and down from the light end by men behind the pro- 
tection of a barricade. The chain is hung down in a loop from the 
walls of the besieged city to catch the heavy end and break its 
force in descending against the wall. Here we have primitive 
mechanical engineering contemporary with the iron epoch of the 
Mycenzan civilisation. It is true that this marble sculpture does 
not inform us of what material the chain and ram-head were 
made; the ram-head was probably a bronze casting, and the chain 
of forged and welded iron. A few centuries later, a chain for a 
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similar purpose is specifically described by Thucydides, who says 





that the Plateans, during the siege of their city by the Thebans, 
429 B.c., made use of long iron chains to suspend beams which they 
dropped, so as to break off the heads of the battering-rams 
brought up against their city. At this same period iron was 
known to make such formidable instruments of war, that, as is 
recounted by Pliny the Elder in the treaty which Porsena granted 
to the Roman people on the expulsion of the kings, 509 8 c., there 
was a specific provision that iron was not to be used except in 
agriculture, and the most ancient authorities have preserved the 
fact that it was then that writing with a bone style came into 
practice. A classical friend has translated for me a passage from 
Ennius, who lived 200 B.c., and who used the word ferrum 
indifferently for either war, sword, or iron itself, and the words of 
this early Latia author are so quaint and poetical that [ will here 
record them:—‘‘ The first signs we should mention are those of 
iron ; iron is the best and worst implement of life, inasmuch as 
therewith we cleave the earth, saw trees, prune bushes, compel our 
vines to renew their growth yearly by shearing off their growth, 
shape stones, and for all other purposes we use iron ; but we like- 
wise use it for wars, slaughters, robberies, not only at close 
quarters, but also as a swift missile, now hurled by engines and 
now by the arm, and sometimes even winged, which latter I take 
to be the most infamous perversion of the human intellect, inas- 
much as we manufacture this monstrcus bird that death may 
reach the man the quicker and give the iron wings. Where- 
fore the blame of man must not be set down to the account of 


nature.” 

Mark the words ‘swift missiles hurled by engines.” The 
mechanical engineer gave ‘‘the iron wings.” He has increased 
the speed of its flight since then by putting gunpowder behind it. 
He has put steam into it and made it run and swim, and he has 
charged it with the unseen forces of magnetism and electricity. 
About the time of Ennius iron began to emerge from its primitive 
application to instruments of war and husbandry, and we shall find 
science beginning to be coupled with practice in developing its use, 
for in the third century B.C. agreat mechanical engineer came into 
the world, Archimedes, who, when a youth, went to Alexandria to 
the Royal School of the Ptolemies, of which Euclid had been the 
ornament some half a century before. There he was educated in 
all the science of his day. On his return to his native city in 
Sicily he devoted himself to geometrical investigations, and by his 
great energy and inventiveness went far beyond what had been 
previously attained. Combined wiih his remarkable faculty of 
analysis was a power of practical application which enabled him to 
establish the science of engineering upon a solid mathematical 
basis. Among other achievements he made a burning glass; he 
discovered the principle that a body immersed in a liquid sustains 
an upward pressure equal to the weight of the liquid displaced. 
He measured the area of a circle by inscribing and circumscribing 
it by two polygons, each of ninety-six sides, and taking the area 
of the circle as lying between the measured areas of those two 
polygons. Thus he founded the fundamental principle of accurate 
measurement, viz., the establishment of upper and lower limits, 
the difference between the two being the gauge of the accuracy 
attainable or required. He also wrote many treatises, and one on 
arithmetical numeration applied to reckoning grains of sand, 
which contains the germ of the modern system of logarithms. He 
invented the Archimedian screw for elevating water, and he 
invented the steel-yard or Roman balance. By this he established 
the exact multiplying power of the lever mounted upon knife- 
edges and brought it into commercial use, a use which has never 
been superseded, but which has been so developed that in our day 
we measure loads up to 450 tons with steel-yards having a sensi- 
bility of 1 in 10,000. 

During all the centuries which have been reviewed, and for many 
centuries aftewards, iron was only wrought by the hammer and was 
not run molten into moulds as bronze was ; only half its properties 
were known, and its paramountcy among metals was not then 
established. The iron of antiquity was made direct from the ore, 
and was spongy malleable iron which could be made more or less 
steely ; and itwas only as reducing furnaces were enlarged and the 
blast increased that it came about within the last 400 years that 
cast iron was produced ona commercial scale. Up to that time, 
bronze held the field for objects which could not be shaped by hand- 
hammering. The best authorities give the date 1490-1500 for the 
discovery of cast iron, and it is remarkable that this discovery 
exactly corresponds with the ‘“‘ Revival of Letters” in England, 
when learning and art took fresh life, and simultaneously with 
which the world was enlarged by the discovery of an immense 
continent in the Western hemisphere. From this time iron 
became as tractable as bronze, and the ironfoundry was added to 
the forge. The worker in iron of old days was typified by the 
Cyclops with the one glowing eye, as of a red-hot forging. The 
descendants of that race of giants have been gifted with a second 
eye with a glow as of the molten metal. With this extended 
outlook the vocation of the mechanical engineer has gradually 
enlarged, slowly at first, but with an increase like that of com- 
pound interest. In 1705 Newcomen made his steam engine. In 
1784 Henry Cort puddled pig iron, made grooved rollers, and 
rolled it into bars with a James Watt rotative steam engine. 
Since this comparatively recent date iron has spread into so 
many lines that I can only attempt slightly to follow one of them, 
which is a line that has entirely developed within the very last 
century. 

Before 1808 iron had found its way into ships in the form of 
guns, boilers, and engines, but until that time all ships’ cables and 
rigging were made of hemp. The suostitution of iron cables for 
hempen ones directly led to testing the strength of materials, 
and it is this line of mechanical engineering which we will briefly 
follow. 

When the first chain cables for ships were made by Robert Flinn 
and Captain Brown, they were found to be in every way superior 
to those of hemp, provided only that they were free from any 
single faulty link. From the first Captain Brown was of opinion 
that there was nothing more essential in completing an iron cable 
than the most rigid attention to proving. In the year 1812 chain 
cables were made by Brown at Millwall, and he had a machine 
made for proving them ‘‘ which, by enabling him to put as great 
a strain upon the cables as was likely ever to be brought upon them 
when in use, thus detected any defective materials or insufficient 
workmanship ”—see letter of John Knowles. The firm of Brown 
Lenox is still in possession of the original sketches made by 
Captain Brown of his machine. It was a 100-ton machine, con- 
sisting of a long bed, at one end of which was a powerful double- 
geared crab turning a chain barrel. Two side-link chains wound 
round the barrel, stapled to the two outer ends, and converging as 
they coiled up towards the centre of the barrel, and thus uniting to 
give a central pullon the shackle to which the test chain was attached. 
At the other end of the bed there were a pair of compound levers 
having a ratio of 200 to 1. ‘The levers had knife-edged main 
fulera, but instead of having knife-edged load fulcra they had 
rounded butts on which the side-link chains were fixed, and 
from which they pulled at tangents, so that the fulcrum distances 
were the distances from the centre lines of these chains to the 
knife-edged fulera. The upper lever carried a scale pan for 
weights. ; : 

Brown not only used his proving machine to prove his chains, 
but he tested the mechanical properties of the iron of which he 
wished to make the chains, and by so doing gave an impetus to 
testing which was much required, and which did much to place the 
country on a better footing with reference to the quality of iron and 
chain cables—see ‘‘Chain Cables and Chains,” by Fleet Engineer 
Thomas Traill. This was the starting of testing the strength of 
materials in a commercial sense, and in 1829 a 130-ton vertical 
testing machine was designed and built at Cyfarthfa Works, by 
Mr. Wm. Williams, engineer to the works. With this machine Mr. 
Williams made experiments on riveted joints with single butt straps, 
and also upon iron bolts up to 2in. square. This machine had 
hydraulic cylinders for straining the specimens, and knife-edged 








levers for measuring the stress. In the year 1831 the vessels of 
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the Royal Navy were directed to be supplied with chain cables on 
a more extended scale, and the Admiralty ordered their first chain- 
testing machine from the firm of Messrs. Bramah, of Pimlico. 
The machine was finished in 1832, and was started in regular work 
at Woolwich Dockyard in April, 1833. It was only as a result of 
all this careful testing that, in 1836, the underwriters ceased to 
charge a higher premium for vessels that had iron cables than for 
those that had hempen ones. 

In the year 1846 the rules of ‘ Lloyd’s Register” were such 
that their surveyors were supposed to see that all new chains sup- 
plied to classed vessels were tested and that the test applied was 
marked on each length. In 1853 the rules of Lloyd’s Register 
made it imperative that, before a vessel could be classed, a certifi- 
cate should be produced as to the test of the chain cables, and in 
1860 the rule was extended to anchors, The use of testing 
machinery, originated for the purpose of proving chain cables, has 
been extended in many directions. Researches in the strength of 
materials of construction have been pursued by many of the ablest 
mechanical engineers in this country and abroad, and there still 
remains a field open for experiments, especially on the strength of 
full-sized structures. The French Government are now putting 
down a machine in Paris which will test a strut or column 90ft. 
long and 1 m. square in cross section, and will impose a load upon 
it cf 300 tons. Experience has abundantly proved that testing 
iron conduces to improvements in its manufacture. No doubt 
some people think tests an unnecessary expense, and others have 
thought that pan a chain makes it permanently weaker, like 
overstraining the muscles of a strong man ; and if the testing be 
not conducted rationally there is truth in these arguments. But 
if, when you come to insure your ships or your boilers, you save 
more on the premium than you have spent in satisfying the tests, 
you have a proof that the testing has been good economy. So 
much has this proved to be the case that all the most successful 
shipbuilders buy and pay for tested material to put into their 
ships, whether those ships are to be classed at Lloye’s er not. It 
does not pay them to put work upon material which may after- 
wards have to be rejected and replaced ; with boiler-makers, gun- 
makers, and other mechanical engineers it is the same. It is true 
that the Government step in with their Chain Cables and Anchors 
Act for the protection of life at sea, and make the testing of chain 
cables and anchors compulsory, which shows that enlightened 
economy is not alone sufficient to restrain unprincipled competi- 
tion, but all chain-cable makers are glad of the Act on economic 
grounds, whether they be of a philanthropic turn of mind or not. 

The leading railway companies also, for their goods department, 
without compulsion by any Act of Parliament, are now making a 
practice of proving all the sling chains and crane chains on their 
system in the most methodical manner, and are finding that the 
saving in casualties more than pays the whole expense of the 
testing department. 

By testing the iron the mechanical engineer knows that his raw 
material, whether cast, malleable, or iron made into steel, has 
certain strengths and elasticities which he can count upon, and 
this knowledge prevents labour being wasted upon a quality of 
material unsuitable for the particular purpose he has in view. 

May not the same principle of ascertaining the quality of the 
raw material applied to the case of his apprentices, before work is 
put upon them, lead to similar economic results in producing a 
larger percentage of efficient mechanical engineers ! 

May we not regard our technical schools and universities as the 
a houses of the raw material for the engineering apprentice? 

ay we not look for some exact knowledge of their mental and 
moral strength and elasticity before we assign a position for them 
in the structure of a mechanical engineer’s business! The Govern- 
ment comes in with its Education Acts, so that no one can evade 
their contribution to the general economy which is expected to 
result from education. The compulsory schools prepare the raw 
material for the proving houses, where they may be classed and 
certificated. The question of preparing and testing human capa- 
bilities is infinitely more complicated than that of testing iron, but 
it is quite as important for our welfare, and in proportion as it is 
more complicated it requires more consideration. 

There are those who think scientific education an unnecessary 
expense, and that examinations overstrain the brain and disable it, 
and there is truth in these arguments if the education and testing 
be more severe than the physical raw material is able to bear ; but 
without tests we are liable to encumber our works with apprentices 
who do not possess the inherent qualifications for success, and who 
turn out costly failures. There can be little doubt that the 
mechanical engineer of to-day needs more education than has 
sufficed to make him successful in the past. Formerly he rang the 
changes on the six mechanical powers, with heat, steam, the laws 
of motion, and hydraulics, Now electricity is added to the chimes, 
and the number of changes on his peal of bells is multiplied by a 
fresh factor. These considerations seem to make the most suit- 
able education for a mechanical engineer of such pressing import- 
ance that I have thought a paper and discussion on the subject 
this evening, which is the last of our present session, will be a 
much more profitable use of your time than a prolongation of 
general remarks in a presidential address, 

The paper which will follow* has been expressly prepared for 
this occasion. It deals with facts and object-lessons industriously 
gathered by travel and expert investigation. It is presented to 
us by a member competent to analyse the facts ascertained. The 
paper will be followed by your own contributions in discussion, 
and I hope you will now gladly devote your attention to that great 
question, 








CATALOGUES. 


SAMUEL DENISON AND Son, Hunslet, Leeds.—Illustrated cata- 
logue of weighing machines and weighbridges. 

R. HorNsBY AND Sons, Limited, Grantham.—Illustrated pam- 
phlet describing the Hornsby “‘ upright” water-tube boiler. 

NERNST ELECTRIC LicHT, Limited, 82, Victoria-street, S.W.— 
_ is a neat pamphlet describing and illustrating the Nernst 
amp. 

J. H. HOLMES AND Co., Newcastle-on-Tyne.—Description of the 
Holmes-Clatworthy electrical apparatus for operating printing 
machinery. 

HERBERT MORRIS AND BasTERT, Limited, Loughborough, 
Leicestershire.—Pamphlet and price list of H.M.B. pulley blocks 
and H.M.B, runways. 

LAHMEYER ELECTRICAL Company, Limited, New Oxford-street, 
London.—Pamphlet No. 8, devoted to the electrical driving of 
metal-working machines, 

KEIGHLEY ELECTRICAL ENGINEERING CoMPANY, Limited, Keigh- 
ley, Yorks,—Catalogue of the ‘‘ Keighley” patent house service 
fuse boxes, street service boxes, and accessories, 

ATLAS Company, Limited, Hopetoun House, Lloyd’s-avenue, 
London.—Second edition of catalogue of refrigerating and ice- 
making machinery. The machines are made to operate on either 
with ammonia or carbonic acid. 

CAMPBELLS AND HuNTER, Limited, Hunslet, Leeds.—Catalogue 
of machine tools. This is most conveniently arranged, beautifully 
printed, and well bound. The contents include planing, slotting, 
and screwing machines ; boring, drilling, countersinking, and 
= edge-planing machines; plate-bending rolls and rivet 
makers, 








Tue directors of the Midland Railway Company have 
come to the conclusion that no economy would be effected by using 
liquid fuel on their engines, 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 
Busingss is rather quieter this week in the Midlands, The sharp 
reaction in the northern markets, consequent upon unfavourable 
American advices, has not been without influence in the inland 
districts. It is felt that pig iron in all parts of the country has 
been upheld directly or indirectly by the Transatlantic demand, 
and now that this has apparently, for the present, at any rate, been 
satisfied, some uneasiness is being felt as to the probable course of the 
English markets. Makers, however, in the Birmingham district and 
in Staffordshire, East Worcestershire, and Shropshire, are for the 
most part well booked alike as regards pig iron, finished iron, and 
steel, and the fluctuations of the more speculative sections of the 
trade further north are not, therefore, upsetting them as much as 
might be supposed, although, as already intimated, such influences 
are to a certain extent making themselves felt. 
Producers seem inclined to resist the downward movement, and 
to be trying to make the decline as gradual as possible, and in this 
they are aided by the smallness of recent production, and by the 
fewness of the furnaces in blast. How long, however, they will be 
able to hold on against the tendency towards a lower level of 
values remains to be seen. 
Steel is in large output, especially for engineering sections. The 
manner in which the local demand for these descriptions is 
maintained is eloquent of the considerable amount of engineering 
work which is held in the district. Mild steel bars are quoted 
£6 12s. 6d. to £7 2s. 6d.; plates, £6 5s. to £7; angles, £5 15s, to 
£6 7s. 6d.; and girders, £6 to £6 5s. 
Coal is in moderate request. Best lumps are quoted 17s. to 183.; 
seconds, 13s. 6d. to 15s.; furnaca sorts, lls. to 12s.; forge, 7s. 6d. 
to 9s.; rough slack, 6s. to 6s. 6d.; and fine, from 4s, to 5s. The 
Earl of Dudley’s new colliery operations at Baggaridge Wood, rear 
Wolverhampton, are being prosecuted with vigour, and a range of 
a dozen Lancashire boilers is being laid down to supply steam to 
the extensive engine plant which it is expected will ultimately be 
required. 
Ihe possibility of a large new steel undertaking in Staffordshire 
was once more publicly referred to, when Mr, Ebenezer Parkes 
adverted to the question at the annual dinner, on Saturday, of the 
Staffordshire Iron and Steel Institute, and bis remarks are the 
more noteworthy from his position as chairman of the British Iron 
Trade Association. He said there was a hope and a possibility of 
a combination taking place somewhere in the Midland district with 
every chance of success, especially if it controlled the manufacture 
of iron or steel from the ore to the finished article. He was told 
that there were deposits of ore in the Midland district having a 
high percentage of iron, and which could be easily won at such a 
price as would pay an enterprising combination to put down large 
and comprehensive works, At the present time there was an 
enormous quantity of bars, billets, and ingots imported into the 
district. Why, he asked, should not these be manufactured in 
South Staffordshire instead of having to go to South Wales, 
Germany, and Belgium, and having to pay carriage at the 
rate of 12s, to 14s. per ton! For the third year in succession Mr. 
Walter Somers, the well-known manufacturer of steel forgings at 
Halesowen, Shropshire, has been elected president of this large 
and flourishing institute. 
The copper market is quiet, and although the tendency of values 
is in favour of consumers, demand is only small. The consumption 
of the United States, Germany, England, and France for the past 
ear is estimated at from 500,000 to 510,000 tons, with an extra 
35,000 or 60,000 tons for Austria, Russia, and Italy. The produc- 
tion is considered to be increasing in Mexico, Utah, and Peru. 








NOTES FROM LANCASHIRE. 

(From our own Correspondents.) 
Manchester.—An unsatisfactory feature of the industrial trade 
position continues the unsettled condition of the market, largely 
caused by recent speculative dealings, and the resulting general 
want of confidence which puts a ‘‘wet blanket” upon any really 
healthy development of active operations, The position in the 
engineering and other large iron-using industries, as I have 
previously pointed out, has undoubtedly improved since the com- 
mencement of the year. This is indicated by the steadily lessen- 
ing number of unemployed members on the books of trades union 
societies, whilst there is further significant indication that ‘‘ things 
are better” in the fact that the question of some reduction in 
wages, which only two or three months back was under 
the consideration of the Federated Engineering Employers, 
would seem now to have been dropped. What engineering 
firms mostly complain of is, not a shortness of work to 
keep them well engaged, but that it comes forward in a 
hand-to-mouth sort of fashion, so that they are not at all well 
booked far ahead, and there is consequently a competition to 
secure new orders that keeps down prices. In the iron and steel 
trades the position is to some extent much the same, Pig iron 
makers are mostly fully sold for the present, but there is very 
little forward buying going on, and a feeling of uncertainty as to 
the future prevents any firmness in prices, which for some brands 
have, during the last month or so, dropped 4s. to 5s, per ton. 
Finished material, which recently was showing decided indications 
of improvement both in iron and steel, would seem now to be 
receding if anything, principally because buyers and consumers 
lack confidence to buy at all largely forward, and there is a good 
deal of hesitation about placing even comparatively small orders 
at current rates. Some speculative merchants evidently take a 
very pessimistic view of the future, which would scarcely seem to 
be justified by actual trade conditions, which are not quite so 
unsatisfactory as they would appear to be on the surface. 

Only a very indifferent sort of iron market at Manchester on 
Tuesday, the further considerable downward move in pig iron 
prices necessarily again tending to unsettle business, Here and 
there, perhaps, where consumers had been holding back as long as 
possible, they were disposed to buy rather more freely, now that 
prices have got back to a comparatively low point. Generally, 
however, buyers seem to have no confidence that prices have yet 
touched the bottom, and with speculative anticipations that further 
reductions are not improbable, there is a good deal of irregularity 
in quotations for forward business, prices in some instances — 
cut excessively low. For local and district brands makers’ quote: 
rates are generally unchanged, but new business is difficult, as in 
many cases they find themselves underquoted by merchants for 
orders coming upon the market. Delivered Manchester, No. 3 
foundry Lancashire is quoted about 57s., less 24; the list basis for 
Lincolnshire remains 53s. 6d. net with, however, merchants, in 
some instances ready sellers at quite ls. per ton below this figure ; 
and Derbyshire brands, which if anything are rather easier, ranging 
from 55s. to 56s. and 56s. 6d. net. Forge qualities delivered 
Warrington are quoted much the same as last week, Lancashire 
remaining about 53s. 6d., less 24; Lincolnshire 52s, 2d, net, and 
Derbyshire to be bought at about 51s. to 51s. 6d. net. In 
Middlesbrough brands there is a further easing down of quite 1s, 
per ton, quotations for delivery Manchester averaging about 
55s. 10d. to 56s. 4d. net, with, however, all sorts of forward prices 
below these figures talked of in the market. Scotch iron has also 
given way to something like the same extent, and delivered Man- 
chester docks is quoted about 59s. 3d. and 59s, 6d. up to 60s. for 
Eglinton, 61s. 3d, to 61s, 6d, Glengarnock, and about 62s, 6d. 
Gartsherrie net. . 

The finished iron trade is scarcely maintaining the improvement 
reported recently. Forges that are fairly well supplied with work 
for the present are booking very little new business, and this is 


————— 
average more than £6 10s., and this is a price that is not bei 
readily got in all cases, while £6 12s, 6d. may be regard rp 
simply nominal ; North Staffordshire bars are still quoted 28 ‘— 
to £6 15s, delivered here. Sheets remain steady at about £8 9s iz 
to £8 5s., and hoops at the Association basis of £7 2s, 6d, rq a. 
to £7 7s. 6d. special cut lengths, delivered Manchester, and Oe ed. 
less for shipment. sh 

Business generally throughout the steel trade would seem to be 
receding into rather an indifferent condition, and the somewh; 
booming tendency reported a few weeks back would appear a 
have fallen away. For hematites prices show a continued weak, to 
ing tendency, without, however, any really quoted chay kh 
makers’ rates. No, 3 foundry qualities, delivered Mancheeies 
average about 68s, to 68s. 6d., with some special brands quoted 
69s. 6d. net. Local-made billets remain at about £4 15s I 
finished steel, prices if anything are easier, the commoner qualiti . 
of bars gradually receding to £6 5s., with general «quotations 
£6 7s. 6d. to £610s., and £6 12s, 6d. now only got on special 
orders for small sizes. Common plates range from £7 as the out 
side quotation to £7 2s. 6d. as the Association basis, less 24 he 
Lancashire boiler specifications delivered in this district. 4 

Following the large drop in raw material, there has this week 
been a reduction in manufactured metal goods of 4d. per |b but 
buyers evidently regard this as only preliminary to some further 
giving way, and orders are kept down to the narrowest possible 
compass. Delivered Manchester, solid drawn brass tubes are now 
quoted 7}d.; solid drawn copper tubes, 9fd.; brazed copper tubes 
94d.; and brazed brass tubes 9d. per Ib. , 

Messrs. Smith and Coventry have just completed a considerable 
extension of their works by the erection of two additiona] bays, 
one 70ft., the other 120ft. long, and each 30ft. wide. These shops, 
which are lofty and well-lighted, are traversed by rope-driven 
cranes with a lifting capacity of about 15 tons. One bay has bean 
equipped with a special plant as a machine oe the other is laid 
out as a large erecting shop, and bas enabled Messrs. Smith and 
Coventry to about double their previous erecting area. Under. 
neath the new shops are lofty well lighted cellars of equal areg 
which have been specially laid out as stores and show department 
for finished machines. Messrs. Smith and Coventry, who are 
making a speciality of drilling and boring machines, have just now 
quite a large number of these tools on hand, ranging in size from 
3ft. 6in. up to 16ft., one order including a special plant of these 
tools for the British Thomson Houston Company. 

With the close cf the month there has been a good deal of 
uncertainty as to prices in the coal trade of this district, owing to 
the postponement of the decision by Lord James with regard to 
the wages arbitration. Many of the collieries have, however, 
announced reductions of 10d. per ton on house-fire coals, and this 
has since become more or less general with the commencement 
of May. The lower descriptions of round coal used for steam and 
forge purposes are generally firm at late rates, except that for 
the locomotive fuel and gas coal contracts prices have in some 
instances been quoted about 3d. below last year. Engine fuel 
continues scarce and exceedingly strong at the full rates recently 
ruling. 

For coke there is an active inquiry, with supplies not atall 
plentiful and prices hardening, but quoted rates remain un- 
changed at about 14s. to 14s, 6d. for best washed furnace cokes, 
193. to 20s. medium furnace cokes, and 21s, to 22s. best foundry 
cokes at the pits, 

An arrangement has been come to by the leading Manchester 
collieries to reduce their list basis rates for all descriptions of 
house-fire fuel 10d. per ton, which brings prices back practically 
to the basis at which they stood in May last year. It is expected 
that the West Lancashire coalowners will also announce a similar 
reduction in prices to-day—Friday. At the pit mouth quotations 
for house-fire coals may now be given as ranging from about 14s, 
in the West Lancashire districts up to 15s. and 15s. 6d. in the 
Manchester district ; for seconds from 11s. 6d. to 12s. up to 14s, 
and 14s, 6d.; and for common house-fire coals from 9s. 6d. to 10s, 
to 13s, 6d. and 14s. per ton in the respective districts. Steam and 
forge coals remain without any really quotable change at from 
8s, 6d. up to 9s. and 9s, 3d.; best qualities of slack from 6s, 9d, to 
7s, 3d.; medium, 5s, 9d. to 6s. 3d.; and common 4s, td, to 5s, at 
the pit. 

The mechanical getting of coal has of late been coming very 
much to the front in this district, and at the last meeting of the 
Manchester Geological and Mining Society an interesting paper on 
coal catting by machinery was read, which was full of detailed 
information with regard to the working of different machines 
under varying conditions, including both rotary and percussive 
machines worked by compressed air. The advantages claimed for 
coal-cutting machines were mainly an increase in the proportion of 
round coal and smaller loss in working, together with a reduced 
working cost. There was also less necessity for the use of 
explosives, a larger output from a smaller area in a given time, 
whilst the collier not only earned a larger daily wage, but was 
relieved from the most dangerous and laborious part of his work. 
Mr. Hughes held that most, if not all, of the advantages claimed 
for mechanical coal cutters had been fully realised. 

In the course of a short discussion following the paper, it was 
stated by Mr. Garforth that out of 553,000 tons of coal got in 
Yorkshire last year 420,000 were cut by machinery, Mr. fiery 
Hall, Inspector of Mines, questioned whether the advantage of 
from 10d. to 1s. 9d. per ton, which Mr. Hughes had claimed could 
be obtained by the use of these machines, was correct; if it 
were, it was surprising that coal-cutting machines were not in use 
in every colliery. With regard to the increased quantity of round 
coal, he thought this arose from the fact that the coal-cutter holed 
in the dirt, whilst the man holed in the coal, and the question 
was why the coal-cutter could hole in the dirt when a man could 
not? Was it too hard for the man and not so for the coal-cutter! 
Then another point to be considered was the quality of the slack ; 
that which was made by the machine was almost worthless, 
whilst the slack made by the man in cutting coal might, in many 
cases, be sold as nuts. 

Barrow.—The hematite pig iron trade shows no material change 
on the week. There is a brisk demand for makers’ iron, and they 
are well off for orders, They have reduced prices to 60s. per ton 
for mixed Bessemer numbers, net, f.o.b., and warrant iron is at 
58s. 14d. net cash sellers, buyers 14d. less. The warrant market 
is depressed, yet the cause is difficult to determine, as makers are 
all very well employed, and the orders coming to hand are likely 
to keep them busy for a long time to come, as not only are the 
requirements of home consumers considerable, but a good foreign 
and colonial trade is being done ; 5000 tons of Millom hematite 
have just been sold for delivery to America next month, and 
further business from the same quarter is confidently expected. 
Warrant stocks have been further increased this week by 690 tons, 
and they now total up at 26,790 tons, or an increase since the 
beginning of the year of 2487 tons. Thirty-five furnaces are In 
blast, being one more than in the corresponding week of last year. 
Iron ore is in good demand, but prices have eased in sympathy 
with the lower price of pig iron ; 12s, is the present quotation for 
good average sorts, net at mines. Spanish ores are in full demand 
and in large delivery, and are quoted at 16s. 6d, delivered at West 
Coast works. 

The steel trade remains busy except in plates. The breakdown 
at the Barrow Steel Works, which stopped the Siemens-Martin 
department, has been repaired, and the mills are now again in full 
swing. Heavy steel rails are in good demand, as also are light 
and tram sections, The order for the Barrow tram rails has 
gone past the Barrow Steel Company after all, at a difference 
in price of £1400. Other classes of steel are in § 
demannd, 

Shipbuilders are not so busy as they have been, and there are 
apprehensions of a strike of engineers in resisting a reduction 
wages equalling ls. a week, 








* The Education of Engineers in America, Germany, and Switzer- 
land.” By Professor W. E. Dalby. 


difficult to secure at current quoted rates, Lancashire bars do not 


Messrs, Vickers, Sons and Maxim last week launched 4 
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werfal sand pump dredger for the Mersey Dock and Harbour 
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Boards hipments of iron from West Coast ports last week repre- 

the 41 1 tons and steel 4231 tons, as compared with 12,447 tons 
- nd 10,822 tons of steel, a decline in iron of 6256 tons, and 
ory ee] a decline of 6591 tons. The shipments of iron this year 
in pyro at 126,774 tons, and steel at 166,294 tons, as compared 
set 139,383 tons of steel in the same period of last year, a 
with ein iron of 12,609 tons, and in steel an increase of 4414 tons, 
a js a quiet tone in the coal and coke trades, and prices 
ve nain low, 








THE SHEFFIELD DISTRICT. 

(From our own Correspondent.) 
o change to report in the South Yorkshire coalfield. 
y-days during holiday time, and the uncertainty of 
with cold snaps alternated by milder interludes, 
se coal have been kept very low, and the miners are 
May lst is usually the date when 
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the weather, 


aks of hou o 
port A working full time. 


a essions are made, butso far there is no indication of any fall in 
ps If summer weather were to set in with any prospects of 
vmanency; ind lessen the consumption, it would, no doubt, tempt 
coalowners to take less money for large quantitie-. At present, 
however, a market is being found for all that is offered. Best 
gilkstones still command from 12s, 6d to 13s, per ton, Barnsley 
houre fetching up to Ils. 6d. per ton, these quotations, of course, 


being at the pits. The London market has been fairly active, and 

a good tonnage has also been sent to the Eastern Counties. 

For steam coal there is a larger request both in the home market 
on railway account and for the Humber ports for export, and this 
notwithstanding the fact that the Baltic season is mostly in its winter 
stage yet. The contract price both for railway and export, 9s. per 
ton, isexceeded by the values got in the open market, which are from 
gs, 3d, to 93. 9d. per ton. There was a good deal of talk about the 
coal tax prior to the Budget, but it has all died down again. ‘The 
singular feature is, that the most of the opposition seems to have 
come from the representatives of the miners. It is clear that the 
tax has not seriously affected the weight sent to foreign markets, 
bat steam coalowners state that the present year will enable a 
clearer judgment to be formed, as the exc3ptional circumstances of 
last year will not prevail, 2 

At the same time the accounts from the steam coal pits are very 
satisfactory, the larger collieries being well booked forward, 
several of them so well that orders of magnitude for prompt 
delivery could not be readily accepted, Although prices, compared 
witb previous shipping seasons, are low, there are no fluctuations, 
bot the firm condition of the market is an important factor. The 
demand is pretty certain to be fully up to the average, with a 
prospect of full work for the pits. The call for gas coal, of course, 
gets weaker as the season advances. Coke is still improving in 
value, and a noteworthy feature is the briskness in the demand 
for slacks, the Letter grades of which now fetch as high as 6s, 6d, 

per top. 
In the iron trade values have moved a little. West Coast 
hematites are now quoted at 69s. 6d. to 70s. 6d. per ton; East, 
64s, to 653.; Lincolnshire foundry, 533. 6d.; Lincolnshire forge, 
50s, 6d.; bar iron, £6 10s. These figures show an advance of 6d. 
per ton on last quotations of hematites. Several branches of the 
finished iron trade are better. Manufacturers of colliery specialities 
are well employed. These departments have been rather languid 
during the last few months, and the increased work is most wel- 
come. In the steel trade there is said to be more doing, the new 
quarter having proved encouraging in the orders which have 
followed inquiries. Some very fair lines have recently been 
booked, and these for immediate use. 

The expected revival in the railway material trade does not seem 
to come. The home companies appear to be restricting their 
orders to work they cannot do without in axles, tires, springs, 
buffers, &c., and a similar report is given in the marine and 
engineering departments, These, of course, cannot be busy until 
the shipbuilding yards are fully employed. The greatest shrink- 
age is felt in the war material trades, the work now on hand for 
the army and navy being altogether inadequate to keep the men 
employed. Unless affairs improve, as they are expected to do 
now that the Budget is read, there will be many people in 
want this summer. The work in the rolling mills shows that the 
general staple trades of the city are looking up a _ bit. 
This remark, however, does not apply to file-making, which is 
anything but satisfactory. A feature of the file trade is the 
increasing use of machinery, hand labour being steadily displaced 
both in the large and small files. The keenness of competition 
bas compelled manufacturers to take advantage of every means to 
produce cheaply. Local manufacturers complain that American 
files are not bought on the same conditions as to weight and make 
as are insisted on when English makers have to supply. 

The Ironmongers’ Federated Association held their fifth annual 
conference at Sheffield on the 29th and 30th ult. About 120 
delegates attended from various parts of the country. Mr. Edwin 
Verity, of Leeds, was elected president for the year; Mr. A. Lewis 
and Mr. E. H. George, both of Nottingham, were elected honorary 
treasurer and honorary secrotary respectively. Messrs. W. J. 
Bacon, Poole; R. M. Iddon, Southport; and H. S. Timpson, 
Ealing, were elected vice-presidents ; Mr. R. H. Smith, Sheffield, 
was re-elected general secretary. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


For those doing business in Cleveland pig iron this has been a 
particularly unsatisfactory week, the market has been very 
iregular—in fact, it must be described as demoralised, and prices 
declined rapidly in the early part. All this has been brought 
about by the operations of speculators; of that there can be no 
question, At the same time it must not be forgotten that the 
strong upward movement which was in progress between the 
middle of February and March 19th was almost solely due to the 
action of these same speculators, who have mainly been London 
houses, About the middle of February these speculators, being of 
opinion that America would resume buying, and that prices would 
move up rapidly in consequence, purchased Cleveland warrants 
freely, their action in this respect causing the prices to spring up 
5s, » per ton in about a month, the top price, 52s, 11d. cas 
buyers, being reached on March 19th. By that time it became 
evident that America was not likely to require much foreign iron, 
and then came the rush to dispose of the iron that had been 
by ia _That has caused a continuous decrease in prices during 
the last six weeks, a decrease which has been very pronounced 
Since my last report, so that on Tuesday only 46s, 64d. cash could 

got, a figure about 6s, 5d. below the maximum price of the 
ear, which was reported on March 19th. Thus there has been 
ost all the gain that the operations of the London houses brought 
about, and almost all that was gained previously this year. Only 
A one other day this year has so low a price as 46s. 64d.— 
ney 8 rate—been reported, and that was on the first. business 

‘ay, viz., January 5th. The downward movement has been 
checked since Tuesday, 

ae such circumstances as those of this week makers have 
See atoely any Cleveland iron, nor have merchants, though the 
t het followed warrants down more closely than the producers, 
GM er 528. 6d. could be obtained readily for No, 3 Cleveland 
ind = Pig iron, this week 47s. was all that would be paid, 
ee cond hands sold at 46s. 9d. The leading makers, how- 
is er, have not brought their price of No. 3 below 48s, The price 
peg practically down to the cost of production, and if the 
po yours from the Continent does not soon considerably increase, 
= — fail to improve, the blowing out of some of the furnaces 

Y De expected, for makers will not accumulate heavy stocks, A 


furnace producing Cleveland pig iron has within the last few 
days been blown out at the Skinningrove Ironworks, where there 
are now three furnaces in operation out of five built. No, 4 
foundry pig iron has been reduced to 46s. 6d., grey forge to 46s., 
mottled to 45s, 6d., and white to 45s. Thus the Soon qualities 
have not fallen so quickly as No. 3, but they did not rise in the 
same proportion. 

The East Coast hematite pigiron trade has been almost unaffected 
by the “slump” in the Cleveland warrant market ; in fact, prices 
of hematite have remained nearly stationary. Within the last two 
months the position of the hematite iron makers was a good deal 
lees satisfactory than that of the producers of ordinary Cleveland 
pig iron appeared to be, and the former would have been glad if 
circumstances had allowed them to put their furnaces on Cleveland 
iron. Now they will be pleased that they could not do so, because 
hematite makers are having the “best of it. Generally the differ- 
ence between the prices of mixed numbers of East Coast hematite 
pig iron and No, 3 Cleveland pig iron is 10s. per ton. It has for 
many months been less than that—a good deal at times—in fact, 
in March the difference was but 4s. 6d.; now it is nearly 1ls., and 
hematite has been moving up while Cleveland was falling. Most 
of the makers are quoting 58s, per ton for mixed numbers, but 
some sales have been made by second hands at 57s. 9d. No. 4 is 
at 53s. 6d. Spiegeleisen—20 per cent.—is reduced to 85s. per ton. 
Rubio ore is firm at 16s. 3d. per ton c.i.f. Tees. 

No inquiries or orders for Cleveland pig iron are now received 
from the United States, but the Americans are still buying pig 
iron produced in this district. It is hematite iron made to special 
analysis. The Seaton Carew Iron Company, whose works are near 
West Hartlepool, bas been making a special low phosphorus pig 
which meets the requirements of the American consumers, and of 
this it has sent considerable quantities to the States. It 
has further orders on its books, and on Monday secured an 
order for 6000 tons of this iron, to be delivered in the autumn, 
besides which there are inquiries in the market for about 15,000 
tons more. A 5000-ton cargo of ordinary Cleveland pig iron is 
being loaded at Messrs. Bell Brothers, Clarence Ironworks Wharf, 
Middlesbrough, but the order for this is said to have been booked 
some weeks ago. 

The exports of pig iron from the Cleveland district in April up 
to 29th were 103,831 tons, as compared with 110,706 tons in March, 
and 101,896 tons in April last year to 29th. This was fairly 
satisfactory, but the deliveries to the Continent are disappointing. 
The stock of Cleveland pig iron in Connal’s public warrant stores 
reported on Wednesday was 138,056 tons, an increase of 6321 tons 
for the month. Another 500 tons has been taken out of their 
stock of hematite iron, making 1000 tons decrease for April, and 
leaving only 300 tons in stock. 

‘he wages of Cleveland ironstone miners have been reduced 2: 
_ cent. for the ensuing quarter ; the employers originally claime 
3? per cent., and to this they contended that the condition and 
prospects of the pig iron market fully entitled them. 

The demand for manufactured iron and steel has become quiet 
again, but that was to be expected after the good business done in 
March and the early part of April. Producers, however, are fairly 
well supplied with orders, and at any rate will be under no 
necessity to press for more for some little time, so that they are 
in a position to keep up their prices, and that they are doing. 
Finished iron manufacturers will profit by the reduced price of 
Cleveland pig iron, but makers of steel will not be helped in this 
respect, as hematite pig iron is not declining except very slightly. 
The price of steel ship plates is £6 ; iron ship plates, £6 15s.; steel 
boiler plates, £7 5s.; steel ship angles, £5 12s. 6d.; iron ship angles, 
£6 7s. 6d.; steel sheets, £8 10s.; iron sheets, £8 ; common iron 
bars, £6 10s.; and best bars, £7; all less 24 per cent. f.o.t. Heavy 
steel rails are at £5 10s., and cast iron railway chairs at £3 15s., 
both net at works. 

The improved state of affairs in the shipbuilding and engineering 
industries, and the finished iron and steel trades with them, is 
evidenced by the lessened amount of distress among the working 
classes in the large towns of this district. At Stockton, which 
depends chiefly on the above-named industries, the number of 
people receiving relief from the distress fund is not half of what it 
was in February, and more men are employed at the various works, 
More hopeful pe ene are given by proprietors of shipyards and 
engineering establishments generally, and if the wages dispute 
with the engineers were settled further improvement might be 
looked for. 

It is expected that the new railway on the north bank of the 
Tees from Stockton to Billingham Beck is within measurable dis- 
tance of being constructed, as the Tees Conservancy Commissioners 
have withdrawn their opposition to the North-Eastern Railway 
Company’s Bill, and it is rumoured that the opposition is sus- 
pended on the understanding that the North-Eastern will proceed 
with the line. It will open up some admirable sites for works, as 
they will have the railway on one side and the river on the other. 

The coal trade is showing increased activity, and prospects are 
regarded as altogether hopeful. Deliveries to Baltic ports are 
brisk, and there are good orders offered on foreign account, both 
for steam and gas coals. Prices are firmer—best steam at 10s. 9d., 
seconds at 93., unscreened at 7s. 9d., and smalls at 5s. 9d., while 
gas coals range from 8s. 6d. and 9s. Coking coals are at ss. 6d. 
Bunker coals are in better demand at 8s. 6d. to 8s. 9d. f.o.b. for 
Durham unscreened and 7s. 6d. for Northumberland unscreened. 
Foundry coke is at 18s. f.0.b, and medium furnace coke at 16s. 6d., 
delivered at Middlestrough. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 


THERE has been a fair business in the pig iron warrant market 
this week, prices having been irregular. A few days ago a 
large quantity cf Clevelend warrants was thrown on the market, 
with the result that values receded very smartly. There has since 
been some improvement, but the market continues unsettled. 

The prices of Scotch makers’ iron are ina number of cases some- 
what lower. 

Since last report the five furnaces that had been put out of blast 
at Dalmellington for repairs have again been lighted. There are 
now 44 furnaces making hematite, 38 ordinary, and 5 basic iron, 
the total of 87 blowing in Scotland comparing with 82 last week, 
and 84 in the corresponding week of last year. 

There has been a fair demand for Scotch hematite iron, and 
merchants quote 63s. per ton for delivery at the West of Scotland 
steel works, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7799 tons, compared with 3928 in the corresponding 
week of last year. There was despatched to the United States 
250 tons, Canada 1045, and South America 357. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 8642 tons, compared with 9416 in the corre- 
sponding week of last year, showing a decrease of 774 tons. There 
is, however, a total increase in these imports for the year to date 
of 4395 tons. 

The stock of pig iron in Glasgow warrant stores has been 
reduced in the past week 715 tons. It is reported that makers of 
Scotch iron are well supplied with orders under contract, and it is 
telieved that this fact may help to steady the market. 

There is a fair business doing in the steel trade, and makers of 
malleable iron in some cases report rather more inquiry. 

Some anxiety has been felt this week with regard to the pro- 
bable outcome of the wages disputes in the engineering and iron- 
moulding trades. It had been arranged that reductions of wages 
would be made in both cases on May Ist. The engineers were 
advised by their officials to accept the reduction, although the 
men voted against it, but the men have since been engaged in 
taking votes of districts on the question as to whether they should 





strike in the event of the reduction being made, The dispute in 





the case of the moulders has been complicated by tke employers 
in the Falkirk district agreeing to withdraw the notice of the 
reduction, and the workmen in other districts have thereby been 
encouraged in their opposition. 

There has been a fair business in the coal trade, but the tone of 
the market is irregular. In most districts supplies are very heavy, 
and this has made it difficult to obtain prices. In a number of 
localities slight reductions of wages have been made, against which 
colliers are protesting. The men have begun to take frequent 
idle days, and they are making strong efforts to get all outsiders 
into the Union, evidently fearing pc Hee in wages. The ship- 
ping trade in coal is not unsatisfactory. The total shipments in 
the past week from Scottish ports have amounted to 209,371 tons, 
compared with 196,137 in the preceding week, and 196,563 in the 
corresponding week of last year. There is practically no change 
this week in coal prices, but it is anticipated that some concession 
may be made for the coming month under monthly contracts, 
Main coal is quoted f.o,b. at Glasgow 8s. to 83. 3d.; ell, 8s. 9d. to 
93. 6d.; splint, 93. to 93. 3d.; and steam coal, 9s. 6d, to 9s. 9d. per 
ton. 








WALES AND ADJOINING COUNTIES. 
(From our own Correspondent.) 

THE anticipated buoyancy in best steam eoal and Monmouth 
semi-bituminous has been quite confirmed, and when ’Change 
opened in Cardiff and Newport on Monday difficulty was found in 
getting cargoes for prompt shipment. 

The controversial spirit which has manifested itself of late 
amongst mining agents has again found expression. Last week, in 
the important colliery district of Llanhilleth, Mon., Mr. Barker, 
the Western representative, defended the action he has taken in 
repudiating the agreement signed by the other leaders. He con- 
tended that the agreement was not a fair one. He thought that 
the president of the Federation made a great mistake when he 
said six months ago that there would be no strike. That, in his 
opinion, was a great tactical blunder, and no leader should say 
that unless he had a guarantee that justice would be accorded the 
workmen. 

It is evident from this statement that, in the opinion of some of 
the leaders, the threat of a general strike was held, but, fortu- 
nately, this was averted. Mr. D. Watts Morgan, who holds an 
important place amongst the mining agents, speaking at a colliers’ 
meeting at Porth Rhondda this week, defended the action taken 
by himself, ‘‘ Mabon,” and Mr. Bruce, and showed that the course 
they had adopted in arranging terms was in the best interests of 
the colliers, and not carried out under any fear of the coalowners, 
His remarks were applauded, so the dispute may fairly be left to 
the agents themselves. For good or ili, the arrangement is now 
fixed for a time, and peace assured. 

May is expected to give enhanced activity to the steam coal 
trade, most of the leading coalowners being well sold over the 
month. 

The falling off in the arrival of tin bar from Antwerp has un- 
doubtedly caused greater activity at the bar mills in Monmouth- 
shire and South Wales, and at the leading works the outlook is 
favourable. I note that after a somewhat lengthy stoppage the 
Siemens branch at Dowlais has been re-started, and the bar make at 
these works is steadily increasing. At Ebbw Vale there is no 
falling off in activity. This week a fine cargo of 3000 tons ore came 
in from Agua. Mr. E. P. Martin, who is on the directorate of 
Guest, Keen and Co., has only lately returned from India, and last 
week left for Bilbao, where the Dowlais branch is active. Four 
cargoes of ore came to Guestand Co.on Monday. At Llanelly the 
South Wales works of Messrs. Thomas and Co. are showing marked 
development. In the district there is great dissatisfaction 
at the continued delay in opening the harbour. In _ the 
Swansea Valley the spring prospects are excellent; blast 
furnaces, tin- plate mills, and most of the industries are 
well employed. In the matter of tin- plate a protest has 
been received from a Liverpool dealer, who complains that 
the market is glutted, and that a resort should be made to restric- 
tion of make. This has been tried, but with only partial success, 
The tin-plate manufacturers have now a much more hopeful 
method under consideration—this is, to act on the suggestion of 
Mr. Ben Tillet, who advocates greater variety of make, and home 
and colonial requirements. This week at Swansea, both en Change 
and at the quarterly meeting of tin-plate owners, there has been 
considerable discussion, and amongst the schemes advocated there 
has been one for introducing decorated and roofing plates into the 
South African market. In this Mr. Tillet thinks this country will bea 
long way ahead of American rivalry. Further than this, it is pro- 
posed to pay attention to certain plates which are used largely in 
the United States, and which can be turned out more efficiently in 
Wales. The result of a good deal of discussion has been the 
formation of an active sub-committee, and from this good is anti- 
cipated. It is evident that if the produce be maintained a profit- 
able outlet is imperative. Last week 76,463 boxes were sent from 
works, and only 45,141 boxes shipped. Stocks are at present over 
177,000 boxes. I note that this week loadings are going on for the 
new markets of the Straits, China, Japan, several cargoes for 
America, and some for Russia. I am glad to hear that makers 
are well sold forward, and it is evident that sellers have more con- 
fidence than buyers, as prices are firm. 

The development of tin in South Africa, as rumoured, opens out 
possibilities which may be a subject of comment later on. 

Pig iron continues to droop. Last week it fell 1s. 3d. in Scotch, 
as much as 2s, in Middlesbrough, and ls. 14d. in hematite. On 
Change this is regarded as due to financial movements, and cer- 
tainly not warranted by trading operations, as the outlook of 
finished iron and steel is hopeful. 

The industrial activity at Newport, Mon., continues very 
marked. This has always been foreseen by those conversant with 
the coal seams of Monmouthshire ; and the further working of the 
lower measures cannot fail to be attended with great benefit to the 
shipping interest if port facilities are kept in progressive ratio. 
One cannot but refiect about the great, and in all probability 
beneficial, industrial changes to Wales if two great schemes, once 
advocated in engineering circles, had been carried out, that of the 
late Mr. Talbot, in docking the distance from Neath to Swansea, 
and that of members of the Newport Corporation in docking the 
river Usk to the Channel. 

The transference of Midland industries to Newport, while giving 
an impetus to the Welsh district, is, I see, attended with great 
losses to Wolverhampton, where serious distress is said to prevail. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


COMPARATIVELY good accounts have been received this week 
concerning demand and occupation in the iron industry over here. 
In Silesia the depression so long complained cf is s'owly dis- 
appearing now, and this is partly due to an improving activity in 
the building department. Merchant bars have been in much 
better request lately, and the terms of delivery stipulated for is 
five to six weeks in many cases. In girders, too, and in general 
structural material an improving inquiry could be felt, and the 
rail works are fully occupied, both on heavy and light section 
rails, the latter being quoted M. 120 to 125 p.t., free place of 
consumption. For heavy plates only a limited demand is reported 
to be coming in, but there is a fairly good trade done in sheets 
for home and foreign consumption. ‘The wire and wire nail branch 
is fully occupied. On the pig iron market the general tone has 
gained in firmness. 

There is very little of interest to report with regard to the iron 
and steel trade in Rheinland-Westphalia, but, on the whole, both 
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home and foreign demand have remained pretty satisfactory upon 
the week, and some branches can even be reported to have been 
in better occupation than previously. The fact that additional 
blast furnaces are going to be blown in shortly speaks well for the 
situation of the crude iron business; export prices are still very 
low, and leave no profit. The Rhenish-Westphalian Pig Iron Con- 
vention is reported to contemplate a rise in quotations, and the 
same is the case with the Luxemburg Pig Iron Convention, it 
appears ; but only the inland prices would meet with an advance, 
as competition all round is far too strong to permit a rise in the 
prices forexport. Scrap iron is well inquired for, and sells briskly 
at slightly raised quotations; dealers in scrap iron have nearly 
cleared their stocks. 

For malleable iron the demand increases, and fresh sales are 
only effected at raised quotations; unfortunately, however, the 
majority of the works had previously accepted numerous orders at 
the former low rates. The business in bars and hoops leaves a 
good deal to be desired ; for the last-named article M. 122-50 p.t. 
is the price fixed. In girders the demand continues satisfactory ; 
fairly large lots are being exported, and home consumption has 
likewise been regular. Only an insufficient amount of fresh work 
is being secured at the plate mills, but there is a good deal of 
briskness shown in wire and wire nails; the pipe trade, too, has 
improved, while the situation of the hardware business is still 
unsatisfactory. 

The demand for coal continues slack in Silesia, whereas coke is 
moderately well inquired for. 

In the Rhenish-Westphalian district engine fuel is in very slow 
request, while for house coal a better inquiry was recently notice- 
able, owing to the exceptionally cold weather we have had for 
some weeks past. The position of the coke market is satis- 
factory, blast-furnace coke meeting with particularly good 
request. 

An entire absence of anything like animation or enterprising 
spirit is still reported from the Austro-Hungarian iron market. 
Both crude and manufactured iron are very languid, and prices 
weak as before. Official quotations for the various articles of iron 
and steel are as under :— White forge, 90 to 93 crowns ; grey pig, 
90 to 103; Hungarian charcoal pig iron, 105 to 115; spiegeleisen, 
10 to 12 p.c. grade, 110 to 115; ingots, 160 to 170 crowns p.t. ; 
Styrian bars, 195 to 210 ; tank plates, 290 to 300 ; boiler plates, 300 
to 340 ; girders, 200 to 210 crowns per ton. 

Austro-Hungarian coalowners can only with difficulty find a 
market for their production, the various branches of industry 
purchasing but small lots this year. 

The French iron industry may be regarded as in a fairly good 
condition, the tone l:st week having been lively and firm. 
Several large orders have been coming in, and makers contemplate 
a rise in quotations. In the Haute Marne four weeks is about the 
shortest term of delivery agreed on. 

The position of the French coal market remains satisfactory as 
before. Only in the Centre German competition is somewhat keenly 
felt, and it is not at all improbable that reductions in output will 
have to take place in summer if German competition should 
increase, 

The good trade that has been done on the Belgian iron market 
in the beginning of April leads many to expect a brisk summer 
business. Rails, girders, plates, and hardware have improved 
perceptibly. A further upward movement can also be reported 
from the pig iron market; forge pig is now quoted 5Sf p.t. in 
Charleroi, against 57f. p.t. last month ; in Athus 54f. p.t., against 
52f. p.t. in March. Luxemburg forge pig rose from 49f. p.t. to 
50-50f. p.t., and foundry pig is noted 63f. p.t. free at works, 

A strong tone is maintained throughout the Belgian coal trade. 
In dry sorts of coal an active demand is experienced ; house coal 
continues in good request, the summer reduction of 2f. p.t. having 
— into force on April Ist. Blast furnace coke stands on 18f. to 
20f. p.t. 

According to statements given by the Union of German Iron 
and Steel Masters, the production of pig iron in Germany, including 
Luxemburg, was for March of present year 843,224 tons, of which 
153,910 t. were foundry pig, 34,905 t. Bessemer, 510,563 t. basic, 
67,485 t. spiegeleisen, and 76,361 t. forge pig. Production in 
February of present year was 734,259 t., in March last year 
681,340 t. From February Ist to March 31st of present year 
2,359,967 t. were produced, against 1,935,371 t. for the corre- 
sponding period in the year before. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, April 16th. 


REMARKABLE developments are in progress in coal and ore fields. 
In the coalfields large deposits have been found in both the 
anthracite and bituminous fields. Holes have been drilled on the 
properties of the Delaware, Lackawanna, and Western Railroad, 
and a sensational statement has gained considerable credence that 
a deposit estimated at 300,000,000 tons of coal has been found on 
the property of that company. The ground value of this deposit 
has been estimated at 1,000,000,000 dols. If this rash calculation 
is correct, it argues that there are probably other deposits which the 
drill has not yet reached. Mining engineers jn bituminous regions 
are finding commercial deposits on a large scale, but most of them 
are at points too remote from railroad facilities to give them much 
present value. This slight obstacle can be, and probably will be, 
overcome by the construction of railroad lines to some of them. 
Similar activity continues in the Lake Superior ore region ; but 
the developments are carefully preserved asa trade secret. The 
only outward evidence we have is that large purchases of pre- 
sumably ore lands have just been made, and other purchases are 
now about to be made. The United States Steel Corporation is 
credited with having purchased an area in Mexico with untold 
mineral wealth, which may be developed in the near future 
through the establishment of branch mills and furnaces to supply 
the respective requirements of Mexico and thefar South-West. 
Industrial developments in Mexico are attracting a good deal of 
attention, and it appears to be the purpose of some of those at the 
head of the steel industries in the United States to develop steel 
manufacturing capacity in that country. Their plans, however, 
are not given out, and the above statement is made as a presump- 
tion, which is accepted as a reasonable one by those in a position 
to form an opinion. x 

The iron trade has fallen into a quiet condition at a time when 
great activity was expected. One of the unanticipated causes for 
this quiet condition was the drop in crude iron of upwards of 
1 dol. perton. This drop followed concessions made two or three 
weeks ago on steel plate. The market is now awaiting concessions 
in other directions, and incidentally buyers everywhere are looking 
out of the window and watching what is going on. A general 
decline in prices at this time would do more good than harm. It 
is said that the weakness is simply an anticipation of the greater 
production that is soon to appear by reason of the increased fur- 
nace and mill capacity. This is a plausible opinion and nothing 
more. Those who have been keeping close track of the situation 
adhere to previously expressed opinions that the entire capacity 
available when the new furnaces and mills are in operation 
will be required to keep things going. There are no evidences 
of weakness in any department. The oversold condition of 
the industry forbids this. It is quite likely that as soon as 
confidence is restored as to the permanency cf the lower level of 
prices that is now in sight, a fresh rush of early summer orders 
will be manifested. No other opinion can be entertained. The 
increased capacity has been very carefully worked out, and it is 
being made by the strongest corporations we have. Even should 
there be a little surplus capacity, it does not follow that corre- 
sponding competition will follow. Steel plates will likely suffer 


of a probable advance on railsthis summer. Shipbuilding require- 
ments are increasing in quantity. Car builders and locomotive 
builders have bought very largely. The smaller industries con- 
suming iron and steel have also taken good care of themselves for 
months to come. Foreign material has declined in price, and a 
further decline is probable if a cessation of American demand for 
the time being will have anything to do with it. Consumers are 
taking advantage of the weakness, and will not make any efforts 
to close contracts until they can see a little farther into the future. 
There is no reason for apprehension as to a serious drop in any 
direction. Statisticians in the steel industry have been going over 
the question very carefully, and are firmly convinced that the 
needs of the country will take everything that can be made for at 
least twelve months to come. 
NEw York, April 22nd. 

Iron and steel markets have regained some little vitality, and to- 
day's inquiries point to the early placing of large orders for both 
crude and finished material. he present buyers are more 
anxious to fill out their wants for the second quarter of the year 
than to take care of their wants later on. Thedrop which has been 
established in pig iron has brought out a great many inquiries. 
Southern furnaces are succeeding in securing a good deal of busi- 
ness from the North Atlantic Coast markets on account of the 
reduction of one dollar per ton made to that section. Makers of 
pig iron now anticipate a heavy run of orders for the last half 
of the year, and do not apprehend much interference from foreign 
markets. Importers are endeavouring to obtain from foreign 
makers such rates as will enable them to secure business on this 
side, but their efforts thus far have been without result. Prices 
for foreign pig are stil! below American quotations, but the induce- 
ment is not sufficient. There is an enormous pressure for all 
kinds of crude and finished steel. Quite unexpectedly a number 
of large consumers of steel precipitated their orders on the market, 
and in consequence there is a scarcity of capacity for early 
delivery. Bessemer billets are held at 30 dols. at makers’ mills, and 
open hearth billets at3ldols. Sheet bars are quoted at 31-50dols.; 
Bessemer pig is now freely offered at furnace at 20 dols. Buyers 
are looking for a better quotation, and are willing to place business 
at 19 dols. or 19-50 dols. 

The coke supply is fully equal to the demand, and this has 
brought up the supply of pig iron. The normal output of pig iron 
is now a little over 18,000,000 tons per year. Prices have been 
advanced all along the line because of the higher cost of labour, 
limestone, ore, and transportation. Finished iron and steel of all 
kinds continue in good demand, and in all the leading markets from 
this city to the Far West. There is an especially active demand for 
all manner of wire products for agricultural requirements and for 
wire cut nails for building operations. The demand for structural 
material has suddenly improved within three days, and the busi- 
ness for the month of April is estimated at some 86,000 tons, in- 
cluding the business which may be closed up to the end of the 
month. The Amalgamated Association held its meeting last week 
at Columbus, Ohio, but there were no changes of note. Structural 
material has regained its lost ground, as specifications just now 
arriving from builders in various sections of the country very 
clearly show. Every day is developing new trade, and buyers are 
very urgent to make safe arrangements for deliveries of material at 
fixed rates. One favourable indication of the past few weeks has 
been the assurance of enormous crops. A great deal of new 
agricultural territory is being opened up this year, and an important 
feature of this is the heavy demands for railway equipment 
and material to construct roads through much of this territory. 
The mining sections are also absorbing a great deal of mining 
machinery, and all mining equipment plants are just now loaded up 
to their limit. The production of open-hearth steel is growing 
amazingly. Within ten years the production of Bessemer and open- 
hearth has increased from 3,953,495 tons to 14,994,200 tons. With 
ail this increased capacity more steel is needed. Several indepen- 
dent plants are projected. Some of them will be built. The 
difficulty is independent ore supply. The Bethlehem Steel Com- 
pany is now prepared to expend upwards of 3,000,000 dols. on 
its plant to increase the armour plate capacity to 10,000 tons 
per year. Several new furnaces are also being built in Northern 
Alabama, where cheap ore and coal makes good margins secure. 
In all, twelve furnaces of large capacity are projected or are 
building. Each of the big steel companies there are having their 
own blast furnaces, which represent the very latest and complete 
type of construction. News from throughout Pennsylvania shows 
great activity in all iron and steel centres ; some large Government 
contracts have just been placed with the Pennsylvania steel 
mills, one of them being a dry dock in the Philippines, to cost over 


1,000,000 dollars. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market very firm for all descriptions, and prices harden- 
ing. House coalremains unchanged. The quantity of coal shipped 
for week ending April 25th was 77,144 tons. Foreign, 57,800 tons; 
coastwise, 19,344 tons. Imports for week ending April 28th :— 
Iron ore, 6362 tons ; steel bars, &c., 2882 tons ; pig iron, 500 tons ; 
scrap, 310 tons ; cement, 200 tons ; boards, &c., 2388 loads ; pitwood, 
8681 loads. 

Coal: Best steam, 13s. to 13s. 3d.; seconds, 11s. 9d. house coal, 
best 15s.; dock screenings, 8s.; colliery small, 7s. 3d. to 7s, 6d. 
Pig iron: Scotch warrants, 52s. 6d.; hematite warrants, 58s. 44d., 
f.o.b. Cumberland prompt ; Middlesbrough No. 3, 46s. 84d. Tron 
ore: Rubio, 14s. 9d. to 15s.; Tafna, 15s. 6d. Steel: Rails, heavy 
sections, £5 5s. to £5 10s.; light ditto, £6 5s. to £6 10s. f.0.b.; 
Bessemer steel tin-plate bars, £4 12s, 6d. to £4 15s.; Siemens steel 
tin-plate bars, £4 15s. to £4 17s. 6d., all delivered in the district, 
cash. Tin-plates: Bessemer steel coke, 12s, 3d. to12s, 6d.; Siemens, 
coke finish, 12s. 6d. to 12s. 9d. Pitwood, 17s., 17s. 3d., ex ship. 
London Exchange telegrams: Copper, £59 2s. 6d. to £5910s.; Straits 
tin, £137 12s. 6d. to £137 15s. F reights easier. 








THE INSTITUTION OF CIVIL ENGINEERS.—The Council have made 
the following awards for papers read and discussed before the 
Institution during the past session :—A Telford gold medal to Mr. 
Maurice Fitzmaurice, C.M.G.; a Watt gold medal to Mr. Bertram 
Hopkinson ; and a George Stephenson gold medal to Mr. Percy 
John Cowan. Telford premiums to Messrs, Charles Hopkinson, 
B.Sc., Ernest Talbot, Frederick Wilfrid Scott Stokes, Percy John 
Cowan, James Tayler Milton, and William James Larke. The 
presentation of these awards, together with those for papers which 
have not been subject to discussion and will be announced later, 
will take place at the inaugural meeting of next session, 


THE BRITISH FIRE PREVENTION COMMITTEE.—The International 
Fire Exhibition at Earl’s Court, which has been organised under 
the auspices of the British Fire Prevention Committee, will be 
opened by H.R.H. the Duke of Cambridge, K.G., on May 6th, 
noon. The Cornmittee’s testing operations will re-commence at 
their private testing station on June Ist, and will this year comprise 
several tests with floors and partitions. The International Fire 
Prevention Congress, convened by the Committee, will be opened 
by the Right Hon. the Lord Mayor on July 7th. The Associaticn 
of the Chief Officers of Professional Fire Brigades hold their annual 
meeting in London, at the invitation of the British Fire Prevention 
Committee, on July 9th. The Nationa] Fire Brigades Union will 
arrange its annual competitions in connection with the International 
Fire Prevention Congress to commence on July 10th. The Inter- 





first, structural material will follow, steel rails will probably 
remain where they are, It is not a month since we heard rumours 


national Fire Brigades Council will meet, at the invitation of the 
Committee, in London on July 11th, 








=—=—=—=—= 
TRADE AND BUSINESS ANNOUNCEMENT, 


THE Allis-Chalmers Company, of Chicago, announces that ; 
i 


has removed its London offices to No. 533, Salishure 
Finsbury-circus, E.C. : "wry Housg 
Mr. S. V. CiirgHUGH, Minsion House Buildings, 4 Que 
, 2 > \ueen 


Victoria-street, E.C., has severed his connection with the ¢ 
Lacey, Clirehugh and Sillar, + the frm of 


WE are informed that, pending definite arrangements 
Molesworth, of Messrs. Molesworth and Roechling. ait HB, 
consented to attend to the late Mr. Horace Bell’s profes may 
business. Professional communications are to be addressed o 
at the Victoria Mansions, 28, Victoria-street, where him 


- r9 the busi 
will be carried on as usual, *tNesg 


THE contract for the new naval college buildings at Osho 
Isle of Wight, has now been placed. Nearly a uarter m. 
million feet of the new fireproof building material—| ralite-. A. 
be used, which is manufactured at Higham, in Kent, val 


Messrs, ANDREW BarcLay, Sons anv Co., Limited, Kilm 
nock, have received a locomotive order from Canada, pra 
American competition. Steel fire-box, charcoal iron t bes M CR 
automatic coupler, and a few other ‘‘over-sea” features aaa 
included, but otherwise it is to Messrs. Barclay’s spe: fication ber 
design. They have also received orders for three locomotives 
for Africa—a Belgian firm in that case being the closest com. 
petitor. , 








Mr. F, ENTWISTLE.—We regret to have to announce the death 
of Mr. Frederick Entwistle. Mr. Entwistle, who had been suffer. 
ing from nervous prostration for about a fortnight, was found shot 
at his house in Hamilton-road, Longsight, on Wednesday, He 
began life by selling newspapers in the streets of Manchester, and 
was afterwards apprenticed to Messrs. Whitworth. Later he 
worked at Woolwich and other places, and then returned to Man. 
chester. He left his last employ—that of Messrs. Beyer and 
Peacock—at the end of 1874, through a misunderstanding, and ag 
he bad become an extremely valuable member of the Amalgamated 
Society of Engineers, it was found to the advantage of his fellow. 
members that he should not return to the trade, but devote his 
abilities to the service of that organisation. Mr. Entwistle was 
sixty-five years of age and unmarried. 


THE INSTITUTION OF CivIL ENGINEERS.—At the ancual genera] 
meeting of the Institution of Civil Engineers, held on Tuesday 
evening, Mr. J. C. Hawkshaw, president, in the chair, the result 
of the ballot for the election of members of Council, for the 
sessional year 1903-4, was declared as follows :—President, Sir 
Wil'iam H. White; vice-presidents, Mr. Francis William Webb, 
Sir Guilford L. Molesworth, Sir Alexander R. Binnie, and Dr, 
Alex. B. W. Kennedy ; other members of Council, Mr. Cuthbert 
A, Brereton, Mr. John Brown (Cape), Mr. R. Elliott Cooper, 
Lieut.-Col. R. E. B. Crompton, Mr. W. J. Cudworth (York), Mr, 
C. W. Darley, Mr. G. F. Deacon, Dr. Francis Elgar, Mr. W. R, 
Galbraith, Mr. G. H. Hill, Mr. J. C. Inglis, Mr. G. R. Jebb 
(Birmingham), Mr. T. C. Keefer (Ottawa, Canada), Mr. J, A, 
McDonald (Derby), Mr. W. Matthews, the Hon. C. A. Parsons 
(Wylam-on-Tyne), Mr. A. Ross, Mr. W. Shelford, Mr. Alexander 
Siemens, Mr. H. C. Stanley (Brisbane, Queensland), Mr. Jobn 
Strain (Glasgow), Sir John I. Thornycroft, Prof. W. C. Unwin, Mr, 
F. R. Upceott, Sir Leader Williams (Manchester), and Mr, A. F, 
Yarrow. 


BIRMINGHAM TRAMWAYS.—The report of the Tramways Com- 
mittee of the Birmingham City Council, issued this week, states 
that the terms offered were not sufficient to justify the handing 
over of the working of the tramways within the city to a company 
or companies for a further term of twenty-four years. The differ- 
ence between the ultimate rental of 15 per cent. of the gross 
receipts offered by Mr. Garcke, and the profits which the experience 
of other towns warranted the Committee in believing could be 
made under municipal working, was too great to justify the accept- 
ance of the offer. They, therefore, desire to withdraw the recom- 
mendation contained in their report of March 10th last, and to 
recommend that the proposals made by Mr. Garcke, set out in that 
report, be not accepted. If this recommendation is approved by 
the Council the Committee will proceed without delay to carry 
out the recommendations contained in the report of the Public 
Works Committee approved by the Council in March, 1899, to the 
effect that the Corporation should themselves work and take tolls 
on the tramways within the city on the expiration of the existing 
leases. The Committee believe that when the attempt of the 
British Electric Traction Company, through the help of adjoining 
local authorities, to obtain compulsory running powers over the 
Corporation tramways has failed, as they are convinced it will, the 
authorities will realise that the interests of the inhabitants of 
the city and the adjoining local government districts are ideatical, 
and could be best secured by the tramways being owned ard 
worked by the elected representatives of the people. 





UNWATERING THE GREAT LAXxEy MINE, Iste or MaN.—Many 
thousands of visitors to the Isle of Man have been greatly 
interested by a visit to Laxey, and an inspection of the ponderous 
and world-renowned water wheel to be seen working there. This 
great wheel is perhaps the finest example of a water wheel now in 
existence ; it is 72ft. diameter, and will develop 200 horse-power 
when supplied with the proper quantity of water. It has for 
many years performed the work of pumping out the water from 
the Great Laxey Mine. Some two years ago, however, an addi- 
tional amount of water was met with in the deep levels of the 
mine, and unfortunately at the same time there was a shortness of 
water supply for working the wheel, the consequence being that 
the water rose in the mine, and has gradually overpowered the 
pumps until the workings have filled up to a depth of about 
1000ft. Finding that the wheel and its pumps were no longer 
capable of dealing with the water in the mine, the proprietors 
decided to install more pumping machinery, and to deal with it 
permanently. Electricity was proposed for the purpose, but on 
going into the matter it was found impracticable to get ony A 
operated pumps of the necessary capacity down the shafts. a om 
latter are very restricted in area, in fact about 4ft. square 1s t 
utmost space available, whilst, in addition, the shafts are crooke 
being generally at an angle of about 15 deg. from the vertical, an¢ 
of a total depth of about 350 fathoms from the surface. Even- 
tually it was decided to conduct the operations by the aid of steam 
pumps, and an order has been placed with Joseph Evans be 
Sons, of Wolverhampton, for a pamping installation on t = 
special system. A large pump of 400 gallons per minute — 
is to be fixed on a sliding cradle and lowered, together wit its 
steam and water mains, on heavy long link chains, soas to _— 
the water down as the level subsides. At intervals down the - : 
there will be fixed pumps placed in convenient levels, so ~~ 
suspended pump will not have a maximum lift of more than 36 } 
at atime. Finally it is proposed to install a fixed electrical ag 
at the 255 fathoms level, capable of forcing the water up to bo 
adit in one lift. Messrs. Evans are providing the whole ap “ 
appliances for the work, including three Lancashire boilers, a thee 
stack 100ft. high, all steam and pumping mains, chains, me 
tackle, steam capstan engines, and other details. It is expec 
that the operations will be commenced within the next few — s, 
and that the mine will be unwatered in three or a 
The directors of the mine anticipate that when they are @ al 
again to work the rich lodes in the lower levels, the gaat ire 
again yield the handsome profits that it formerly made ; te — 
tally it may be remarked that the results from this mine have bee 








phenomenal, some £600,000, having been paid in dividends, 
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THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal 
. of Patents.” 
Application for Letters Patent. 
When inventions have been ‘‘ communicated” the 
ne and address of the communicating party are 
printed in italics. 





15th April, 1903, 
13. DRivine Gear for Cycits, M. 8. Kennedy, Bed- 


85 
ford guv-acriva Motes, J. R. Hall and W. H. Haigh, 
Huddersfield. 

hNouo” Boor Lacs, W. Hall, Leck, Staffs. 


9516, CONSTRUCTION of Braicx Kitys, F. H. Brooke, 
on a Hooxs and Susrenpers, C. R. Hodgson, 
4 Maw TELPIRCES, G. A. and H. E. Parsons, New- 
sry ai Bavsnes, A. G. Manifold, Liverpool. 

8520, PNEUMATIC Tings for Cycixs, E. 8. Killen, 


t. 
on -—<— Camera Backs, F. Fidler, 


don. 
nh, WeIonLwa Macarys, W. A. Mather and J. Duck- 
worth, Manchester. 
e593, Game of SkILL, F. and W. Allan, Manchester. 
3524. Door Dravout and Dost Suigcp, E. W. Vaughan, 
Manchester. 
9595. MusicaL Instrument, H. Burgess, Stoke-on- 


ent. 

9526, TIRES for Wueets cf Veuicixs, J. M. Leigh, 
Manchester. 

g527, VaLves, P. Redford, Manchester. 

9528. RaisiNG VEHICLES from the Grounp, W. T. Gent, 
Sheffield. 

8529. Biscurr Ovens, J. Vicars, sen., T. Vicars, and J. 
Vicara, jun.. Liverpool. 

530. Match Horpgers, W. Wills and T. Marsland, 
Burnley. 

8531. Twink Hotpgr, J. Cookson and A. W. Stevenson, 
Manchester. 

632. APPARATUS for Heatina Water, T. Brooks, 
Rochdale. 

9538, MecaanisM for OPERATING Winpows, J.C. Hood, 
Glasgow. 

534. Pareeasina Tonicco Leavgs, P. H. Ertheiler, 
Glasgow. 

535. Propuctne [gon and Sregy Bars, J. W. Arnold, 
Glasgow. 

9536, Rotary Stream Enoines, W. Fairweather.—(S., 
§, and 0. A. Olson, United States.) 

9587. TRAIN - OPERATING Devices, 8. Kashichi, 
Glasgow. 

8538. Carmngy Cow.s, W. J. Grant, Manchester. 


8589. Manurg DisTrisuTixc Macuinges, R. Smith, 
Glasgow. 
8540. Vaccum Pans for Pargr-maxtno, W. Hall, 
Glasgow. 


8541. Porse, T. Wilcox, Birmingham. 
$542. DuraBLE InsuLaTion, F, Metag, Hamburg, Ger- 
many. 
8543. Horsesnogs, T. A. Carne, Devonport. 
8544. Lono-arms, D. Macdougall and B. W. Farrer, 
Manchester. 
8345. Daivine Putteys, E W. Walford, London. 
8546. Brush Hotpgr for Dynamos, E. J. 8S. Wheat- 
croft, Colchester. 
$547. VentiLaTors for VeHiciges, J. R. Rowland, 
London. 
8548. Boor Protectors, N. Wise, London. 
8549. SHarr Cacgk Raisinc Macuingery, J. Maynes, 
London. 
8550, ConTROLLING Tramcars, A. James and F. Bryan, 
mdon. 
8551. ENveLope or Postat Wrappsr, 8S. Murphy, 
London. 
8552, Apparatus for Picktna up Coat, A. E. Long, 
London. 
8553. Spanner, H. T. Stephens, London. 
$554. SwiTcHBOARDS and Fusg-noarps, H. J. Read, 
St. Albans. 
8555. ELectric Lieut Wirine System, H. J. Read, 
Bt. Albans. 
8556. Sanp Fitters, A. Reinecken, London, 
$557. Brake for Wugexs of Cycizgs, J. E. Péchard, 
London, 
8558. Cover for 
mdon. 
8559. Barus, I. W. Schmidt, London. 
$560. ae System for Power Puants, J. Sahulka, 
ndon, 
8561. Invatip Cuarrs, I. W. Schmidt, London. 
8562. MaNuracturine CoaL BrigvgetTEs, M. Monroe, 
London. 
8563. HemstitcH Sewine Macurng, C. M, Abercrombie, 
London. 
8564. oan Cotourn on Papgr, C. L. Burdick, 
ndon. 
8565. Apparatus for Sprayinc Paint, R. W. Bird, 
London. 
8566. CompuTinc Apparatus for Sca.es, J. Thomas, 
London. 


Pygevumatic Tires, T. Houben, 


8567. RatLway Track Fastenines, G. M. Ervin, 
London. 
8568, Maktyag Metat Castines, W. A. Bole, 


London. 
8569. Hanp Too. for Makina HgarrTH-kvcs, W. 
Parkes, Birmingham. 
8570, Evecrric Arc Lamps, M. Klostermann, London 
8571. Rock Driuts, W. C. Stephens, London. 
8572. Lea, &c,, Guarps for Cricket, E. L. Warren 
London. 
8573. Wagon Reacugs, J.T. Crampton and D. Price, 
Kingston-on-Thames, 
= ae Cuains, W. M. Butler andC. E. Whitney, 
ondon. 
8575. Maxine Dyxs, H. H. Lake.—(K. (eller, Ger- 
many.) 
8576. LoapING Cc Pp. E. 
London, 
8577. Sprinc Forks for AUTomoror Cycugs, H. Drew, 
London, 
8578. Pyeumatic Tires, F, J. Webster, Mitcham, 
Surrey. 
8579. Fastentna Opera GL asses to AUTOMATIC 
Macuings of Music Hatis, &c, F. W. Schroeder, 
. London. 
580. Cuarrs for Inrants, K. Triiger, London. 
8581. Toys, K. Triiger, London. a 
8582, PERAMBULATORS for INFANTS, K. Triiger, London. 
8583, EXPANSIBLE Baos of Rupper, V. F. ‘eeny. 
— Balloon Company of America, United 
8584. Execrric SicnaLuina, A. Oesterreicher and L, 
_Nemelka, London. 
8585. FURNITURE Castors, E. Busche, W. Kolmetz, 
,and ©. Gerbeck, Liv 1. 
ag mn for TrEatTinG Foppsr, M. K. Westcott, 
8587. DistILLING Apparatus, A. W. Southey, London. 
8588. Sepanatina Liquips from Waxes, H. Breda 
London. ‘ 
po Rotary Enowvgs, M. G. de Simone, London. 
590. Furnaces, T. P, Shaw and J. E. H. Paddon, 


a 
+ Treatine O: 
Lender RES for Furnaces, A. D. Elbers, 


ORDNANCE, Schneider, 


8592. Heatine 8 
tae Ystems by Steam, R. E. Atkinson, 


us Boiters and Cooxixa Apparatus, 8. Flavel, 
Sa R. Terry, G. H. Walker, and 8. R. Flavel, 
: mdon, 
8594. Arr Locks, The Cleveland Bridge and Engineer- 
e5one Company, Limited, and F. W. Davis, London. 
— Kire Fytva, 8. F. Cody, London. 
= Propuction of HiaHiy SuLpHurEtrep Hypro- 
ARBONS, J, E. W. Bengough, London, 


8597. Froatina Crangs, J. R. F. Prouteau and H. N. 
Estier, London. 

8598. Brake SHors, H. J. Haddan.—(W. E. Stein- 
hauser, United States.) 

8599. Fittgrina Apparatos, P. Bitard, London. 

8600. TELEPHONE TRaNsMITTERS, BE. B. Fahnestock, 
London, 

8601. Erastic Grinpinc and Po.isHinc WaHeets, A. 
F. Egli, London. 

8602. DistiLLiInc Apparatus, N. Bogoiavlensky and 

. Kroupvess, London. 

8603. Macuingry for Manuracture of Stream Borer 
Furnaces, E. Gearing and W. Rainforth, London. 

8604. Frvine Macutnes, H. F. Phillips, London. 

8605. ELECTRICALLY-DRIVEN Macutinks, K. Kottmann, 
London. 

. Rotary Morors, G. Sauzercau and L. Tavernier, 

London, 

8607. AccuMULATOR P args, F. Gondrand and H. 
Celestre, London. 

8608. Macuings for Sxivino Leatugr, F. L. Harmon, 
United States, 


16th April, 1903, 


8609. ATracuMENT of Screws to Piates, H. Skipwith 
and The British Prometheus Company, Limited, 
Liverpool. 

8610. Screw Tap, C. W. Neville, Bristol. 

8611. Urninat Ranogs, T. W. Twyford, Birmingham. 

— Fotpina Lavatorizs, T. W. Twyford, birming- 

m. 

8613. Brip_g Bita, A Dewsbury, Birmingham. 

8614. Joint Rives, R L. Ross, Manchester. 

8615. ELECTRICALLY OrgNING and Cosine of Doors, 
J. E. Rison and W. F. Bott, Manchester. 

8616. Matrress Frames, I. Chorlton, Manchester. 

8617. ConpgNsers, J. B. Talbot-Crosbie, Glasgow. 

8618. RoLLep Mera. Sreips, J. F. and A. H. Williams, 


gow. 

8619. Toy Pistots, BuLLets, and Tarcszrs, T. Izon, 
Birmipvgbam. 

8620. Rupser Vatves, R. Thomas and Co., Limited, 
and H. 8. Thomas, Birmingham. 

8621. ARTIFICIAL Manure Distrisvtor, J. Sowerby, 
Stockton-on-Tees. 

8622. Macuingery for Winpinc Yarns, A. Metcalf, 
Keighley. 

8623. Enve.orss, J. B. Mat, Bi:mingham. 

8624. AppLiance for STRETCHING Boots, 8. Smith, Bir- 
mingham. 

i Topacco Smoxine Pipgs, A. Burkard, Birming- 


m. 

8626. Sargty Catcues for Miners’ Caczs, M. Rees, 
Bristol. 

8627. Serine Tire, W. Gregg, Chester. 

8628, ArsU:TABLE Roor ScaFFoLD, P. J. Wood, London. 

8629. Kwyittisc Macuine Negepies, C. Bevans, 
Leicester. 

8630. Roap Scariryixnc Macurnsg, G. Scott, Aberdeen. 

8631. PyguMaTic Percussivge Toots, J. E. Dexter and 
W. Harris, Hyde, Cheshire. 

8682. Batt Game Apparatus, E. J. Sandall, Liverpool. 

8633. SkELETON PLovas, C. Ashen, Birmingham. 

8634. Kuzpine of Recorps, J. H. Stewart, Glasgow. 

ee Garments, T. F. Wiley, Brad- 
ord. 

8636. AppLyInG WaTgRPRooFING AGENTs to TEXTILE 
Fasrics, T. F. Wiley, Bradford. 

8637. Woop Curtatn Po.e; for Bay Wixnows, J. B. 
West, Manchester. 

8638, Spring Wagers for Roap Veunicies, H. 8. 
Halford, London. 

8639. Presznve Tins, H. Schnitzer and T. L. Jones, 
Liverpool. 

8640. SINGLE-TRIGGER Firg-arMs3, 1D. 
Glasgow. 

8641. Humipiryise the Arm of Rooms, C. Shorrock, 
Manchester. 

8642. Cuttine Boarp for PHotocRaPHic Prints, J. 
and A. Wilkinson, Manchester. 

8643. ApveRTisiInG Devices, S. S. Fels, Manchester. 

8644. SHow-casEs, O. Yates, London. 

8645. FLoatise VEssEs, J, F.C. Farquhar and A. E. 
Carey, London. 

8646. Preparation of Copyina Papgrs, J. Hawke, 
New Barnet. 

8647. Cagckxinc Macutng, 8. J. Spall, London. 

8648, Rorary Moror, H, van Beresteyn, London. 

8649, Reprorucine Sounp, H. Framery and L. Pacaud, 


M. Fraser, 


mdon. 

8650. _Keyigess Motion for Wartcurs, L. Mauer, 
London. 

8651. ReevLator for Gas Burners, A. Friedrich, 

mdon. 

8652. Sounp-aMPLiryiInc Horns, A. P. Barnet, 

mdon. 

8653. Cootinc Powsr, A. J. Burge and M. Bennett, 

ndon. 

8654. ApvertTistnc Carp, G. Woolstone and T. R. 
Kennedy, London. 

8655. Cramp for Rartroap Rais, A. M. White, 
London. 

8656. Famp-waTer Heater, D. B. Cumming, London. 

8657. ConsumeTion Cours, T. Brett and G. Davies, 
Redhill, Surrey. 

8658. ELECTRICAL TRANSFORMERS, H. and H. Loewen- 
stein, London. 

8659. Apparatos for CLosinc ENvELopss, C. Arntzen, 
London. 

8660. Rotary Cutters, J. Peterson, London. 

8661. Rattway CarriacGE Winpows, J. B. le Maitre, 
Birmingham, 

8662. Lune Invicorator, E. Hancke, Birmingham 

8663. CoaL-scUTTLE and Scoop, M. E. Attree, London. 

8664. Systems of ELecTricaL SIGNALLine, C. Barber, 
London. 

8665. Macuings for Tanoine Five8s, J. Turner, London. 

8666. DecerRmiIne Maize, A. J. Boult.—(7. T. Gof, 
United States.) 

8667. Drepce Buckets, J. Gray.— (J. D. Campbell and 
— Evans, Queensland.) 

8668. FLUID-PRESSURE SysTEMs, E. A. Carolan.—(The 
General Electric Company, United States.) 

8669. SEARCHLIGHT Provectors, E. A. Carolan.—(Th¢ 
General Electric Company, United States.) 

8670. ALTERNATING ELEcTRIc CURRENT Merers, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

8671. CenTRiIFUGAL APPARATUS for TREATING Gasgs, E. 
Theisen, London. 

8672. Ratcuet Spanners, F. W. Schroeder, London. 

$6738. Pygumatic Sanp SHaAkgErRs, J. P. O’Donnell.— 
(7. F. Sheridan, United States.) 

8674. Loapine Device for Sportine Guns, W. J. Seton, 
London. 

8675. PREPARATION of METHYLAL-ISO-8ULPHO-CYANATE 
of ALLYL, P. L. Piot, London. 

8676. Piates for EvectricaL ACCUMULATORS, A. Cance, 


ndon. 

8677. Burners for Heavy Prerroteum, M. E. P. 
Chabcche, London. 

8678. Rattway VeniciEs, H. R. Keithley, London. 

8679. Apparatus for ELECTRO-PLATING, P. Hubert, 
London, 

= = Stoves, B. J. B, Mills.—(‘‘ Secretary,” United 

tates. 

8681. Macnings for Apptyinc Carp CLoTutne to 
Cyriinpers, H. H. Lake.—(Saco and Pettee Machine 
Shops, United States.) 

8682. Watts of REFrRicrRaTiInc CHamBerRs, A. P. 
MacAlister and R. R. Gibbs, Liverpool. 

8683. Disc-Boxgs, W. P. Thompson.—(The Bayerische 
Celluloidwaarenfabrik vormals A. Wacker A.-G., Ger- 


many ) 

8684. Mgpicaments for Curinc TootHacug, P. O. 
Tegner and C. J. Lundborg, Liverpool. 

8685. Joints for Bay Poxus, A. F. Merton, Liverpool. 

8686. Macuines for Grinpine Lensks, C. L. Rameau, 
London. ' 

8687. Paintinc Macarnss, A. E. Leymarie, London. 

8688, APPARATUS for WasHING and Dryine PiatEs, H. 
J. Haddan.—(Steinmetz and Co., Germany.) 

8689. Dust GuaRp for Roap Vreuic.Es, A, Froment and 





A. 8. Daudet, London, 





8690. EtectricaL BurciraR ALarM, J. Weatherby, 
jun., London, 
8691. Srgam Enoines for Avtomopites, W. J. Davy, 


London. 

8692. Application of MoisturE to HELiocgRaPH Paint- 
Piates, C. Wagner and F. Stange, London. 

8693. Stoprgrine of Bortrizes, E. Dumont, London. 

8694. Power Appiiance for PuLLinG Stakes, L. 
Holliday, London. 

8695. Neck Yo«e Fastenrnos, J. J. Dunn, London. 

8696, SopPLEMENTAL Rim for Pre Piatss, W. A. Ban- 
fill and C. W. Sprague, London. 

8697. Pancit SHarpgsners, L. G. Wilcox, London. 

8698. Fitters, W. Haussermann, London. 

8699. Gas Burners, H. W. Yerrington and W. H. 
Emery, London. 

8700. Firg-escapgs, H. E. Smith and P. Therriault, 


London. 
8701. Trap for Catcuine Mice, J. B. Harig, London. 
8702. Bor.er Cireaners and Water Poririgrs, J. A. 
y, London. 
8703. Sprayina CoLour on Sorracgs, C. L. Burdick, 


ndon. 
8704 Prorgctors for Hzszxs of Suogs, R. A. Regester, 
ndon. 


17th April, 1£03. 


8705. Sranp for IRons, R. Ludovic, Manchester. 
8706. Automatic Gas Inter Bearinas, C. B. Winzer, 
London. 
8707. Boots and SHogs, A. E. Morrall, Hove. 
8708. Bgx-nives, J. A. Abbott, Dublin. 
8709. Print TRIMMER and Mount Currep, T. H. Vickers, 
Brighton. 
8710. Reroucugers’ Kyire, T. H. Vickers, Brighton. 
711. Hat Fastener, C M and E. Mackenzie, London. 
8712. Iron Joist Saor, L. J. Martin, Clacton-on-Sea. 
8713. Tae PHawtx Partition, L. J. Martin, Clacton- 
on-Sea. 
8714. Sarety Automatic Lockxine Ggar for CARRIAGE 
Doors, E. H. Bennett, Pontypool, Mon. 
bar Rai_way Careiacgs, T. B. Logan, Steckton-on- 
‘ees. 
716. Woopss Purieyvs and Ro.igrs, T. Gare, 
Manchester. 
8717. TreaTiINc Potmonary Diseases, R. Winder, 


Manchester. 

8718. IspicaTor for TRamcars, F. Briggsand T. Horsfall, 
Burnley. 

8719. Propuctne “Frasaiicnr” for PHorocRaPHic 
Purposgs, W. Brookes and F. W. Robinson, Man- 
chester. 

8720. WaRP-DREsSING Frames. T. Towler, Halifax. 

$721. Hack Saw Macuongs, H. P. Trueman and A. J. 
Urwick, Hyde, Cheshire. 

8722. Supportinc Porrgry whilst being Firezp, T., 

T., and J. Arrowsmith, Stoke-on-Trent. 

8728. Tuere-speep Gear, W. G. Heys.—(La Société 
Terrot et Cie., France.) 

8724. MANUFACTURE of ARTIFICIAL Fort, J. W. Soul, 
Liverpool. 

8725. Orver Boarps for SuRFACE-wWATER FIsHING J. 
Reid, Glasgow. 

8726. Fastentxcs for Pottzys, G. Hibbert, Hyde, 
Cheshire. 

8727. DeracHaBLe Frre-gscaPz, F. Senekowitsch, 
Birmingham. 

8728. Mitt Stongs, J. Crone, D. C. Taylor, ard F. 
Williams, Liverpool. 

$729. Removine Scatefrom Water Tuses, W. Stewart, 
Glasgow. 

8730. MaGaztne Toozs, J. M. Barstad, Glasgow. 

8731. Frurp Motors, J. A Marek, Glasgow. 

8732. Fiters, W. 8. Newman and E. L. Willson, 


Glasgow. 

8733. Device for Hotprye Curtars Rops, T. R. Jones, 
London. 

8734. Gotr CuvB3, T. T. Russell, Liverpool. 

8735. PortaBLe Leo Rest, A. E. Moore and A. Darch, 
London. 

8736. VaLve for CompusTion Enoines, E. E. Arnold, 
London. 

8737. Botries, W. A. Hildyard, London. 

8738. INcREasING the SpgED of MacHiNEBY, P. Beringer, 
London. 

739. Frrepiacses, L. J. Newton, London. 

8740. RerraicErators, J. Greenall, London. 

8741. Cummygy for Lamps, A. P. Prescott, Clifton, 
Bristol. 

8742. Emission of Exuaust Gases, A. P. Prescott, 
Clifton, Bristol. 

8743. PagseRvinG MILK-LIKE Propucts, J. A. Just, 
London. 

8744. Enve orgs, F. H. Bingham, London. 

8745. Makinac Fish Preparations, J. H. Gower, 
London. 

8746. Fuse Boxes for Erecrricity Suprty Marne, G. 
W. Goldring, London. 

747. Ripeine Tiixs, D. F. Cooksey, London. 

8748. Hotpine Loosg Sueets of Parser, H. H. Lake. 
—(Sieber and Trussell Manufacturing Company, United 
States.) 

8749. Nipptes for Nursinc Borties, W. F. Ware, 
London. 

8750. Covers of Venger Boxes, C. J. Sundstrom, 
London. 

8751. Moror Cars, W. Winans, London. 

8752. Howper for Frenca Winpows, J. Ebinger, 


London. 

8758. Topacco Pirg Cieaners, F. C. Berkeley, 
Birmingham. 

8754. Tramway Rais, J. Wetter.—(ll. Bertling, 
Germany.) 


8755. AuTomaTic TimE-stamps, R. Stappen, London. 

8756. Device for CLostne Saarts of Mings, F. Albert, 
London. 

757. Gas Enorygs, H. C. Striing, London. 

8758. Ksotrers for Grain BInpERs, W. 
London. 

8759 Packine Tarorrie Vatves, H. J. Haddan.— 
(J. D. Sturtz, United States ) 

8760. AvuromaTic Station InpicaTor, A. Wojaczek. 

ndon. 
8761. SAND-PAPERING WoopEen Mou tps, E. Brumfitt, 


Newman, 


London. 

8762. Spicot, G. Couzens and G. E. Haliday. London. 

8768. Hor Air Furnace Dravent, D. de B. Hovell, 
London. 

8764. Woven Wire Fasrics, W. P. Thompson.— 
(Wagener and Schilling, Germany.) 

8765. HEAT-RETAINING APPARATUS, J. F. Rabe, Liver- 


pool. 
8766. APPARATUS for AERATING Baer, E. C. Harvey, 


mdon. 

8767. AvuTomaTic Daetivery Apparatus, M. Pik, 
London. 

8768. Saucepans, W. Laws, London. 

8769. Crums Lirtine, A. V. L. Dennys, London. 

8770. Macuing for WeieHine Cocoa, W. C. Brown, 


don. 
es — for Rattway Carriacss, J. Taylor, 
ni 


on. 

8772. Wnuspows, J. B. Leleu, London. 

8778. OpgRATING Doors by FLuip Pagssurg, F. G. P. 
Preston and A. B. Mees, London. 

8774. WirELEss TeLecRapuy, W. H. Wheatley.—(Z. C. 
Lewis and C. Armitage, United States.) 7 

8775. Nozzuxs, H. J. Hellmers, London. 

8776. RarLway Cuairs and Sigepers, E. L. Morgan, 
London. 

8777. Gas Enoings, M. H. Robinson, London. 

8778. ELECTRICALLY-PROPELLED VEHICLES, L. Kriéger 
and La Compagnie Parisienne des Vvuitures Elec- 

triques (Procédés Kriéger), London. 


18th April, 1903. 

8779. Curps for Fasteninc Brakes to Cycie FRAMES, 
C. T. Cox, J. Haase, F. Clark, and A. Burt, Ports- 
mouth, 

8780. Froortnc Titzs, 8S. H. and M. J. Adams, 
Y 


ork. 
8781. ManuracturE of Borttts, B. Piffard, Brocken- 
hurst. 





8782. Locxixe Nots, O. Stinner, London. 

8783. Srergoscorgs, E. B. Wedmore, Rugby. 

8784. CrncoLar Saws, E. J. Sandall, London. 

8785. Securinc WHEELS to Ax.zs, J. and P. Hodkinson, 
Manchester. 

8786. Faiction Discs and Rotugrs, 8. O'Neill, Man- 
chester. ? 

8787. ELecrricity Meters, The Electric and Ordnance 
Accessories Company, Limited, and L. J. Aron, 
Birmingham. 

8788. TgnminaLs for Cornicz Pours, J. Coley, Bir- 


mingham. 

8789. Gensewe Waste Heat from Furwacess, G. R. 
Ridsdale, Wolverhampton. 

8790. CYLINDRICAL Mount for BepsTgaD3, L. Bachmann, 
Birmingham. 

8791. Evecrrostatic Vo.tTmerers, J. Ferguson and 
Kelvin and J. White, Limited, Glasgow. 

8792. Corn-rREED Macutvegs, A. C. Harris, Leicester. 

8793. Steam Borer Furnaces, W. T. Smith, Man- 
chester. 

8794. Wispow Buirsp Fittina3, W. C. Jones and 8. 
Smith, Manchester. 

8795. Bowxs, H. Grandage, R. D. Farnworth, and A. 
Fielding, Manchester. 

8796. StenteR Cures, The Calico Printers’ Association, 
Limited, and A. Baird, Manchester. 

8797. Friction Drivine Ciutcx, The Calico Printers’ 
Association, Limited, and J. Whittaker, Manchester. 

8798. Rotary Enoings, J. Archer, Leeds. 

8799. Fastenine for Broom Hanns, M. Mausshardt, 
Baden, Germany. 

g800. InrgrRLockine Execrric Switcues, A. Eckstein 
and A. J. D. Krause, Salford, Manchester. 

8801. Macuines for Srraincixe Baos, R. L. and H. J. 
Harrop, London. 

$802. Ssrety SHackie and Pin, T. Evans, Barry, 
Glam. 

8803. MeTaLiic Packie, C. W. Carter, Liverpool. 

8804. Cueckinc Workmen's Time, J. L. Corbett, 
Glasgow. 

8805. PROPELLING NAVIGABLE VzssELs, J. L. Corbett, 
Glasgow. 

8806. CENTRIFUGAL Macutnes, G. Pott and R. William- 


son, gow. 

8807. Larue and Corz Box Cuttine Macuunes, A. Ried, 
Glasgow. 

8808. Ross Boxes, J. Jones, Liverpool. 

8809. Construction of FLoor Coverines, C. E. Challis, 
London. 

8810. Execrric Casiges, E. A. Claremont and C. J. 
Beaver, London. 

8811. Automatic IawiTion and Exuaust VaAtve, 
Brown and May, Limited, and E. A. Falconer, 
Devizes. 

8812. Recutatinc Exrcrric Crecuits, H. Leitner, 
Byfleet, Surrey. 

8813. Moron Fiur Tursive:s, G. A. Nussbaum, 
London. 

8814. DeracuaBLe Covers for Roap Veuicig;, J. C. 
Webb, London. 

8815. Foopsturr3, B. Pollard, London. 

8816. Ovens, B. Pollard, London. 

8817. Cyctxe and Careiace Lamps, H. D. Napper, 


mdon. 
8818. Maxine of Ciiy Topacco Pipas, C. W. M. Leach, 


ndon. 
$819. Mancractore of Dry Sotpsartss, 8. Trivick, 
mdon. 

8820. Manuracturg of Meratiic ALLOY or METAL, 
T. Wemyss-Just and The J. J. Metal Syndicate 
(United Kingdom) Limited, London. 

$821. Briast Furnaces, A. J. Dudgeon. — (Société 

anonyme J. Cockerill and H. Savage, Belgium.) 

8822. Watcues, W. H. FitzGerald, London. 

8823. Workmen's Timez Recorpers, P. Macmaster, 
London. 

8824. CoLtnary Urensit, W. Matthews, London. 

8825. IonrreRs for Gas Enoings, G. P. H. de Freville, 
London. 

8826. GaME-PLAYING Apparatus, H. C. Rose, London. 

8827. Macutnes for Expanpinc Merat, 8. E. Page.— 
(The Universal Metal Lath and Patent Company, United 
States. 

8828. = TO H. Abrahams, A. Cowan, and 8. 
C. Teacher, London. 

8829. Manuracturge of Gotr Batts, P. F. Woods, 
London. 

8830. Fire Bricks for Fornace Bripcgs, W. Watson, 
London. 

8831. ALTERNATORS for ELECTRIC CURRENTS, A. Heyland, 
London. 

8832. Manuracture of CoLourinc Martrers, G. W. 
Johnson.—(Kalle and Co., Germany.) 

8883. PREPARATION of MetTats, G. W. Johnson, 
(Chemische Gricsheim-Elektron, Germany.) 

8834. PREVENTING WHEELS SLIPPING, H. O. Tahourdin, 
London. 

8885. Apparatus for Sitenctinc Exnaust Gasks or 
Vapour from Morors, J.T. F. Contiand J. M. Arnaud, 
London. 

8836. SHELTERING from WeraTHER, J. L. V. Millitt, 


8837. Lirrinc Jack for VeHicies, H. Schroer, 


London. ¢ 
8838. Brxpine for Tor of Footwear, G. Kron, Liver- 


$839. Sewine MacHrinE and Time Recorper, E. J. 
Mertzanoff, London. , 

8840. Apparatus for Movine Raits, &c., F. Mills, 
London. 

8841. Mrxixse Vatvss for ExpLosion Enotves, L. A. 
Merkt, London. 

8842. Mixtsec Vatvges for Expiosion Eyornes, L. A, 
Merkt, London. 

8843. SUBMERGED TorPEDO TuBE3, W. G. Armstrong, 
Whitworth and Co., Limited, and E. L. D. Boyle, 


London. 

8844. Ececrric Fosss, J. N. Dauncey and J. A. Wilding, 
London. 

8845, ConverTIBLE CovucHEs, &c, B. Hutchinson, 
London. 


$846. Testinec the Srrencra of F.Brovus Propucts, C. 
G. Redfern —(La Société J. Guggengeimand Co. , Switzer- 
land. 

8847. | Ee for Matt Kins, E. 8. Beaver, 
London. 

8848. Sargty Ionrrers for Ming Fuses, H. H. Lake.— 
(Société Francaise des Munitions de Chasse, de Tir, et 
de Guerre, France.) 

8849. Propuction of OnNaMENTS, A. A. von Renthe- 
Zink, London. 

8850. ManuracturE of Woop Fencine, H. Caron, 
London. 

20th April, 1908. 


8851. Removine AppLe Corgs, F. M. and E. Cowley, 
Manchester. 

8852. WARP-BEAMING Macurng, T. C. Usher and W. 
Swarbrick, Halifax. 
8853. HorsgsHog, G. and W. Wright and F. J. Taylor, 
Birmingham. : 
8854. ForMine Desicns with Grass Discs, F. T. Harris, 
London. 

8855. Rattway Guarps’ Warstix, A. de Courcy, 
Birmingham. 

8856. WEavinc Loom:, T. Pickles and B. Blakey, Man- 
chester. 

8857. GuaRps for Taamcsrs, J. Hanson, Burnley. 
8858. CoupLines for CoLLigry Trams, W. Lewis, New- 
port, Mon. ae 
8859. Pire Carpets, W. C. Gray and W. McKenzie, 

Glasgow. 
8860. ‘l'1ckeT Puxcues, A. C. Thompson and M. Fraser, 
Glasgow. 
8861. Corrin Haxp.es, W. Nicholls, Birmingham. 
8862. Woop Biocks for FLoorine, J. Titley, Birming- 


ham. 

8863. Woxpow FasTEnsRr, J. Hulland R. Hill, Stockton- 
on-Tees. 

8864. Marquess, J. Hull and R. Hill, Stockton-on- 
Tees. 

8865. TsLEGRAPH Boarps for Sports, K. McRae, 
Belfast. 
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ome. Gas Burners, C. H. Schill and H. Lane, Man- 

chester. 

8867. Coupiines, A. C. Sinclair and J. W. Windley, 
Nottingham. 

8868. Device fur Cagckine WoskMeEn’s Tims, H. Dyson, 
Manchester. 

8869. Cow s, J. E. Prestwich, Manchester, 

8870. Brush Hanpiss, K. Proctor and J. W. Spencer, 
Burnley. 

— Bau Beanies for Axves, F. Rotton, Birming- 


am. 

8872. Gas Heatine Srovss, E. Meininghaus, Barmen, 
Germany. 

8878. SappiE for Motor Cyrcigs, E. Fiegen, Hanover, 


apy. 

8874. Covupttnc Taam, D. H. Gwilym and D. W. 
Hughes, Pontypridd, Glam. 

8875. Revo_vinas Herts for Boots, G. A. Godsell, 
Swindon. 

8876. AXLE WEDGE-BRAKE and CENTRE CLENCH BRAKB, 
R. L. Crouch, London. 

8877. FasteninG Pins in SHackugs, J. Bishop, Fern- 
dale, Glam. 

8878. Bits for Borinc Hors, G. and P. Deintje, 
London. 

8879. AcgTYLENE Generator, F. Brown, R. Clowes, 
and R. J. Moss, Wembley. 

8880. TURNTABLES Usgp with Cameras, F. A. Crallan, 
London. 

8881. Precipitation of Marat from Sotvtions, A. 
Warne, London. 

8882. CompuTixnc and Rrcorpinc Macarygss, H. C 
Peide.—{The American Mechanical Cashier Company, 
United States.) 

8883. Crecurt Breakine Fusr, H. L. Dixcn, London. 

8884. CoIN-FREED APpaRaTus for Games, W. Margot, 
London. 

8885. Spars and Rieorno for Vessexs, H. L. Bickerton, 
London. 

8886. Macnetic Compass, G. C. Lilley, Londen 

8887. SovnpinG MacHrng for Navicatioy, E. E. Wigzeii, 
London. 

8888. VaLvgs, E. B. Edwards, Liverpool. 

8889. Furnaces for Smg_Tinc Street, A. Anderson, 
London. 

8890. Toy, E. I. Davis, London. 

8891. VaLvgs and Sgatincs for Liquips, J. Hargreaves, 
Manchester. 

8892. Carr Foops, E. H. Strange and E. Graham, 
London. 

8893. Varnisues, E. H. Strange, E. Graham, ard E. R. 
Burrell, Lond on. 

8894. ILLUMINaTEKD Sicns, W. H. Knowles.—(¢. E. Lee, 
United States.) 

8895. Bassooss and Winp INstRuMENTs, E J. Ccx, 
London. 

8896. VenicLe Storm APRON and Hoop, J. P. Gordon, 
London. 

8897. Exrraction Apparatus, O. Schneider, London 

8898. Exetosivses, J. Wetter.—(The Westritlisch-Anhal- 
tische Sprengstosf- Aktiengesell schast, Germany ) 

£899. Hair-pins, A. Cruickshank, London. 

8900. Propuction cf GALVANISED Deposits, E. Miiller, 
London. 

8901. Propuct:on <f CHancEaBtE Pictures, P. M. 
Justice.—(The Boulay Spectacular Art Company, 
United States ) 

8902. Corsets, E. Clarke, London. 

8903. Taumprets fur PHonocrapus, G. Eastwood, 
London. 

8904. Apparatus for Printinc PooTocRapss, A. Jaray, 
London. 

8905. Matertats for Manuracturine Dygsturrs, O. 
Imray.—(Farbwerke vormals Meister, Lucius, and 
Briining, Germany.) 

8906. Postcarps, A. J. Boult.—(M. J. Heimbiirger, 
Germany.) 

8907. AppaRaTus f.r ConpENsINGc, R. H. White, 
London. 

8908. Arm Pumrs for Motor Cars, R. H. White, 
London. 

8909. Davice fur Licutine Cicars, J. Penz and M. 
Struhler, London. 

8910. Ovens, A. J. Boult.—(Za Societé Italiana dei 
Forni per Pane, Italy.) 

8911. Batancina Roratinc Boprgs, A. Patschke, 
London. 

8912. RecuLaTine the Expansion of F.vurps, L. J. Bizet, 
London. 

89:3. Dsvetoprnc PHotocrars3, H. C. Bowdage, 
London. 

8214, Raitway Stoenats, E. Jones, London. 

8915. APPLIANCE for SuspgNDING Bicycigs, E. Jones, 
London. 

8916. Stor Motion for Looms, B. J. B. Mills.—{J. Chaine, 
France.) 

8917. ELecrric ApvertisixG Apparatus, B. J. B Mills 
—(L. Toucheleus, France ) 

8918. TraveLLine Stairways, C. G. Rodeck, London, 

8919. Baskats for TaBLe Utensits, H. J. Haddan.— 
(Steinetz and Co., Germany.) 

8920. Warp Beam Macuinz, G. C. Marks.—(J. Mce- 
Callum, United States.) 

£921. Rivetinc Apparatvs, E. Gunnell, Londor. 

8922. Motor Bicycuss, W. H., E , and G. A. Crosland, 
London. 

8923. ItLtumMInaTING Apparatus, G. B. Fiancis, 
London. 

8924. Device for Usk when Savino, 8. Mockett, 
London. 

8925. Garment Supporters, H. C. Hine, London. 

8926. Garment Supporters, H. C. Hine, London. 

8927. Fexp Crtrers, W. Houghton, London. 

8928. Heap Rest for Saavinc Satoons, O. W. B. 
Grohmann.—({4. Grohmann, Germany ) 


Qlat April, 1903. 


8929. PosH Hanp.g, W. P. Hustler, Hull. 
8930. SarLinc Yacuts and Vezsszxs, C. H. L’E. Ewen, 


Glasgow. 
8931. Fertitistnc Sor, D. Cross and J. Dunbar, 


‘OW. 
8932. tanvs Crganinc Macuixeg, T. P. Rennoldson, 
T. Cleatkero, and G. D. Worsley, Woolston, Hants 
$938. WaTgeRiInG of Tramway Tracks, J. T. Pearson, 
Burnley. 
8934. Dravcut Exciuper for Doors, A. Brown, 


Ow. 

8935. Frames for Lapres’ Hair, T. Plant, jun., 
Glasgow. 

8936. Seats for Tramway Cars, &c., J. G. Norrie, 


Glasgow. 

89387. KancE Finpers for Guns, P. R. J. Willis.—(A. 
Kennedy, Canada.) 

8938. TreaTiInG Soi, P. R. J. Willis.—(7. Hanson, 
United States.) 

8939. DispENsING AERATED Liquipe, J. P. Jackson, 
Liverpool. 

8940. HanpLE-sHAPING Macutings, A. Williams and W. 
C. Parkin, Sheffield. 

8041. Hanwp Brake Mecuanism, W. S. Laycock, 
Sheffield. 

8942. Sarery and Repucine Vatves, C. P. Horton, 


irmingham. 
8943. Boots, 8S. Woodhead, Bradford. 
8944. Sarety VaLves for Steam Borers, A. Ashworth, 


Bury. 

8945. SHow Srawp, J. F. Phillips and R. 8S. Franfoot, 
Rock Ferry, Cheshire. 

8046. VARIABLE-SPEED MACHINERY Gear, F. B. Petrie, 
Rochdale 

8947. Liguip CarsonaTina Apparatus, J. H. Minto, 
Liverpool. 

8948. CoIN-FREED Mecuanism, W. F. Howe, Bir- 
mingham. 

8949. Catcu or Szcurtne Device, E. Satchwell, Bir- 
mingham. 

8950. Stop Motioyxs, J. Cross and N. M. Leftus, 
Manchester. 

8951. TRaM SHACKLES, T. Prosser, Tredegar, Mon. 

8952. Vent Pgos, W. Preston, Derby. 

8953.. ACETYLENE Gas GENERATORS, D, Thubron, Scar- 
borough, 


8954. Preparine Soap, R. H. F. Finlay, Belfast. 

8955. Strong-sawine Macuinery, A. G. Grice and G. 
Andersori and Co., Limited, Dundee. 

8956. TrousERS STRETcHERS and Pressxs, H. Frost, 


sall. 

8957. Mo_® Trap, A. McPherson, Glasgow. 

8958. Mote Trap, A. McPherson, Glasgow. 

8959. Prosectiies, J. A. Main, Glasgow. 

8960. Gia Sappuxs, G. T. Wincer and N. Forsyth, 
Birmingham. 

8961. Apparatus for J. Pollock, 
Glasgow. 

8962. Brarpine Macuings, A. W. Nagel, Man- 
chester. 

8063. CLgaNING Fcoors, A. T. Spence, J. H. Prugh, 
and 8. B. Zimmer, Glasgow 

8964. Evectric Batrerigs, 8. Yai, Glasgow. 


ADVERTISING, 


+ 


9046. TaBLeE Howpgr for Papzrs, E. B. Ivatts, Bir- 
mingham. 

9047. INsrRUMENT for MEeAsURING STRAIN, J. Morrow, 
jun., Liverpool. 

9048, Extensometsr, J. Morrow, jun , Liverpool. 

9049. Loom UnpEr-mMotion, T. Haworth and A. Wade, 
Darwen. 

9050, Daavcut PREVENTER, J. N. Eustace and J. Foster, 
Liverpool. 

9051. HorsgsHor Nalts, J. B, Hickman ard J. Foxall, 
Cradley Heath. 

9052, ATTACHMENT for Pxraxs of Caps, J. Beever, 
Huddersfield. 

9053. Spsep Ggars, J. Carson, Hampton-in-Arden, 
Warwickshire. 

9054. SHutries for Looms for Weavine, The British 
Northrop Loom Company, Limited, and S. Jenckes, 





8965. ‘* Tag Race of Lirg,” 8S. M. Baines. Lei 
8968, ENpLEss Extvator, E. Housse, Cologne, Ger- 


many. 
8967. CENTRALISED PressuRE Meter, R. L. Crouch, 
for Topacco Pipgs, F. Durrant, 


mdon. 

8969. ee Casks, &c., A. Lodge and J. Pyrah, 

yndon. 

8970. MacuINERY Botstsrs, J. Thompson and J. Travis, 

ndon. 
ELXcTRIC Shepherd, 
London. 
72. Founrarn Psns, C. G. Southmayd, London. 
73. Brick Macutyg, C. E. Hendricks, London. 
. Faxicut Car, H. A. Johuston, London. 
. Exvectric Sion, A. M. W. Lehfeldt, London. 
- ian Artists’ Canvasgs, A. E. Weilman, 
on. 

8977. AuromaTic Geyser, T. E. Barralet, London. 

8978. Draccat and RaT1Le-PRoor WINDOW FASTENERS, 
8. A. Best, London. 

8979, Formine Stoppers, P. M Justice.—(The United 
States fibre Slopper Company, United States.) 

8980. Makinc Pop Borris Stoppsrs, P. M. Justice.—- 
(The United States Fibre Stopper Company, United 
States.) 

8981. Sropprrs for Borries, P. M Justice.—(The United 
States Fibre Stopper Company, United States.) 

8982. Sroppgrs for Bott.Es, P. M. Justice.—(The United 
States Fibre Stopper Company, United States.) 

8933. Process of Trratine Pup Srock, P. M. Justice. 
—(The United States Fibre Stopper Company, United 
States ) 

8934. AppaR‘tTus for Treatinc Pup Stock, P. M 
Justice.—(The United States Fibre Stopper Company, 
United States.) 

8985. BorrLe Stoppers, P. M. Justice.—{The United 
States Fibre Stopper Company, United States.) 

8986. Stream TurBtNEs, A. W. Ca~e, London. 

8987. Mgans for Heatine Buitpines, A. A. Hunting, 
London. 

8988. O.L Esorngs, J. M. Wellington. London. 

8989. Sarp’s Propge.ier, H. H. Smith.—(C. A Clarke, 
Trinidad ) 

8990. DisPpLAYING TgLt PHONIC AppREssks, A. V. Hunt, 
London. 

8991. Srgam Dryer, C. E. Jeffcock and W. H. Yardley, 
London. 

8992. Apparatus for Sprnninc, R. W. Moncrieff, 
London. 

£993. Sash Fasteners, S. Cochrane and D, Stannard, 
London. 

8994. Strrrups, L. Belloni, London. 

8995. Borers, J. Ellis and Co., Limited, and J. Ellis, 
London. 

ConTINUVOUS-BURNING KiILns, W. W. Maclay, 


Courtine Iron, M. 


ndon. 
8997. Macuines for Cutrinc Metat, W. Ross, 


ndon. 

8998. Lisorypr Macurnygs, W. H. Lock and P.C, Lawless, 
London. 

8999. PLayine Carbs, E. de la Rue, London, 

9000. Bopkty, A. Ruhleman, London. 

ELECTRICALLY-DRIVEN Cocks, P. Macmaster, 
London. 

9002. TagatTine Liquip or Soup S7BsTaNncgs, J. Maggi, 
London. 

9003. Securninc Hatters in Stasies, G. Heinss, 
London. 

9004. Carriaces for OveRHEAD RarLways, O. Reisner, 
London. 

9005. Heatincand Power Apparatvs, J. M. W. Kitchen, 
London. 

9006. TooLs, H. G. Kotten, London. 

9007. Pomps, E. W. Brooks, London. 

9008. Toy, N. B Le Fevre, London. 

9009. Mrrrors, N. B. Le Fevre, London 

9010. Lockisc AppaRaTus for Nuts, W. J. Ewing, 
London. 

9011. CHatns, J. 8S. Withers.—(J. Dupuis, France.) 

9012. Guipg for Banp Saws, A. Kay andJ. W. Earcshaw, 
London. 

9013. PsorocrarHic Fim Carrigrs, O, Imray.— 
(Rochester Optical and Camera Company, United 
States.) 

9014. Hotpers for Paotocrapuic Fiims, O. Imray. 
—(Rochester Optical and Camera Company, United 
States ) 

9015. PRropucinc ALTERNATING CURRENT3, Siemens 
Brothers. and Co., Limited.—(Siemens and Halske 
Aktien-Gesellschast, Germany.) 

9016. Pipg Covpiincs, H. H. Lake.—{Ame:ican Pipe 
and Hose Coupler Company, United States.) 

9017. MANUFACTURING ARTIFICIAL TaREaDs, F, Cochins, 
London. 

9018. Cups for Expitess Rope Havtaog, J. R. Glass, 
London. 

9019. AuTomMATIC Musica Instruments, E. de Kleist, 


London. 
9020. Syrinces, J. G. Paillard and F. L. Ducatte, 

mdon. 
9021. Expressinc Water from Prat, M. Monroe, 


mdon. 

9022. Dryrnc CoamBerR, M. Monroe, London. 

9023. PotisHIxG TaBLE CUTLERY, T. Hammond, 
London. 

9024. Propuction of ANHyDROvs ALUMINA, C. A. Dore- 
mus, London. 

9025. Means for Pacxine Fruit, H. J. Haddan -(F. 
A. Molet, Spain.) 

9026. Power Looms, H. J. Haddan.—(P. Abril and M. 
Padro, Spain ) 

9027. Hixoxzs, R. W. Hubbard, London. 

9028. CoIN-FREED Mecuanism, A. W. Soythy, London. 

9029. Erectric IncanpDEscENT Lamps, M. H. Galls- 
warthy and The London Electrical Fittings Com- 
pany, Limited, London. 

9030. MANUFACTURE of Beton Pipgs, F. Rozier, Liver- 


pool. 
9031. Kwapsacks, L. Hrazdera, Liverpool. 
22nd April, 1908. 
9032. Furnaces for Steam Borers, W. Clayton, 
Leeds. 


9038. ExpLosion Enoings, P. G. Tacchi, London. 
9034. SHacKLE, D. R. Hudson, Cadoxtori-Barry, South 





es. 

9035. DISAPPEARING TaRGET?, D. Gilmore, Sydenham, 
Belfast. 

9036. SuzLteRs, J. Monk, Manchester. 

9037. Frxine Tinks on Rims cf WHeEts, T. Gare, Man- 
chester. 

9038. ScREW-STOPPERED Bctties, W. W. Neilson, 
Glasgow. 

9039. Maxine of CarpBoARD Boxes, W. L. Jackson, 
Glasgow. 

9040. BrusueEs for CLEANING KIicHEN Ranogs, J. Curry, 
Birming! > 

9041. Ratt Joists, W. Heppenstall, T. Nash, and W. 
Cleland, Sheffield. 

9042. CoaL-cuT1iInc Macutines, A. Hirst and Son, 
Limited, and H. Hirst, Halifax. 

9043. Manoracture of Decorative LEtTEers, H. 
Schimansky, Halifax. 

9044. WeicHiInc Macuivery, W. H. Giles, Manchester. 





9045. Fans, W. Tattersall, Bradford. 


9055. Fasteners for Statina Recepracies, J. Pegg, 
Manchester. 

9056. Fotpinc Lea for Supportine Cycugs, J. Baker, 
Sheffield. 

9057. Rasps, T. E. Burkinshaw, Shefiield. 

9058. Presgctiies for RirLepD ORDNANCE, T. 8S. Forbes, 


9059. CONTROLLING VaLveEs for Exoings, R. Richardson, 
Glasgow. 

9060. Ticket Cass, W. B. Martin, Ilfurd, Essex. 

9061. PorTaBLE SHOVELING Macuings, G. H. Harris, 
Dover. 

9062. Permanent Way of Tramways, W. J. Part, 
Liverpool. 

9063. Winpow Firtinos, W. L. Hamilton, Glasgow. 

9064. Propucine Bsroxsze Powpsr, L. Laucr, 
Manchester. 

9065. Saraty Lock, F. Horrocks, Manchester. 

9066. Tramcars, W. A. Bristow, London. 

9067. Prorgecrors for Boor Hxsxs, C. H. Wilkinson, 
London. 

9068. Mecuanical Toys, E. A. Jeffreys, London. 

9069. AtracHmMent Cups for Cycigs, H. Lucas, 


mdon. 

9070. Hook for CovpLina Taams, W. John, Llantrisant, 
Glam. 

9071. SaacKkLs Courtine, T. H. J. Thomas, Ponty- 


pridd. 

9072. ManrpuLaTine CycLe Brakes, O. and P. Jeffery, 
London. 

9073. OpwRaTING TaBtEs fur SurcEgons, W. J. Morley, 
London. 

9074. Stegve Links, H. M. Brace, London. 

9075. Repropucixc Sounp Waves, W. I. Thomas, 


mdon. 
9076. Wueets for Raitway Veuicies, W. R. 8. Jones, 
mdon. 
9077. ConTROLLING Enorine Spesps, Sociéte Anonyme 
des Anciens Etablissements Panhard et Levassvr, 
ndon. 
9078. EvaporaTinG Fiuip3, F. Meyer.—(J. W. Meyer 
and J. W. Arbuckle, Trinidad ) 
9079. Penno' psrs, H. E. Ives, London. 
9080. Casgs for Hotpinc Warcauss, T. A. Reynolds, 


London. 
9081. SeaLinc Botties Contarnine Liquip, W. A. Bunn, 
mdon. 
9082. CLosine Gates, P. Ha: ris and Co , Limited, and 
A. H. Dry, London. 
9083. Enoings, C. E. Monkhouse, London. 
9084. ARRANGEMENT of Urinacs, C. BE. Monkhcuse, 
London. 
9085. Seat for Ovrpoor Purposr:, A. Rogers, 
London. 
9086. Manuracturge of Incot Iron, The Talbot 
— Steel Process, Limited, and B. Talbot, 
mdon. 
9087. CokinG Ovens, G. Wolters, London. 
9088. EcecrricaL Recorpinc ToRNstTives, A. Marsh, 
London. 
9089. Protectors for Trousers, A. Veldhuisen, 
London. 
9090. Construction of F.iy-wareis, J. Weller, 
London. 
Exptosives for Briastino, R. Engelmann, 
London. 
9092 Rercsze Destrectors, A. J. Boult.—(7. Rooke 
and J. Thrush, New South Wales ) 
9093. Recorpinc Music, J. Read and J. Kerridge, 
London. 
9094. SrancnHzons for Ssop Fronts, 8. Jones, 
London. 
9095. MaTHEMATICAL CALCULATING Devices, F. J. Ander- 
son, London. 
9096. Pumps, W. Paxman and T. S. King, London. 
9097. INTERNAL ComBUsTION Esaings, R. E. Phillips, 
London, 
9098. StoprEeR for SkaLino Bottiesand Cans, J. Jcnes, 
London. 
9099. Ting GoaRD, F. Nusch.—(l. Vanderper.-Simon, 
Belgium.) 
9100. Mgasurinc Device for Sprincs, A. Mader, 
London, 
9101. Dryinc Apparatvs, B. Schilde, London. 
9102. LEVEL- INDICATING ApPaRATUs, C. Calame, 
mdon, 
9103. Lirtinc Devices for IsvaLips, — Zieg'er, 


ndon. 
9104. Batt Braersos for Bicycies, H. Kernau!, 
mdon. 
9105, Umpagiya Hanpves, G. Heyden, London. 
9106. Preparinxe Wort for DisTiLiino, F. B. Aspinall, 


ndon. 
9107. Apparatus for TRaNsMITTING Hxat, R. Wadham, 


mdon. 
9108. Car Couptixc, A. Fodor and N. de &zemere, 
London. 
9109. Supportinc Apparatus for Toots, E. Gunnell, 
ndon. 
9110. Maxine Harts, P. Walser, London. 
9111. Markinec Apparatus for Gamgs, P. Walser, 


mdon. 
9112, Curitpren’s WaLxkiya Bicycie, J. Bradley, 


mdon. 

9113. Cyctz, W. Dancer, London. 

9114. Drivinc Vevocipepes, A. F. Spooner.—(P. 
Bonnevie, France ) 

9115. ELtecrric TrRoLtiEys, W. A. Daggett, Kingston- 
on-Thames. 

9116. GLiazinc Bricks, F. Macarthy, Kingston-on- 
Thames. 

9117. LevELLinc Boor, A. Kepler and C. 8. Mooney, 
Kingston-on-Thames. 

9118. Loom Werr Fer.ers, T. McAuliffe, Kingston- 
on-Thates. 

9119. Corsets, E. Savoye, London. 

9120. Protgctinc Wixvows, J. N. Ferguson, Kingstou- 
on-Thames. 

9121. Vottaic Cetts, M. E. Conrad, Kingston-on- 
Thames. 

9122. Caimnzy Tops, R. Schlegelmilch and The Actien- 
Maschinenfabrik ‘‘ Kyffhauserhutte” vormals P. 
Reuss, London. 

9123. Dressinc TuLLs, H. Viollet, G, Simian, and M. 
Rey, London. 

9124. Stuvcie-BaALL Cantre Action, G. J. Money, 
London. 

9125. Recoverinc Ink from Ptarss, F. E. B-aisdell, 
London. 

9126. Mgasurinc Exxcrrican Esgrey, W. E. 
Evans. — (Allgemeine Elektricitiéts Geselischaft, Ger- 


many.) 

9127. Serine and Frictionat Resistance, J. W. Cloud, 

ndon. 

9128, FirgLicuTers, G. Toppin, London. 

9129. SIGNALLING AppaRATus, G. Forbes, London. 

9180. ELECTRICALLY-PROPELLED VeHicLEs, L. Kriéger 
and La Com ie Parisienne des Voitures Elec- 
triques (Procédés Kriéger), London. 

9181. PLua and Socket Connxctions, G. M. Sellick, 
London. 

9182. Preventinc Cramp, A, Lamplough and D. M. 

Murrow, London. 

9183. Prepakine Cuicory, F, J. Reichert and C. 1. J. 





J. Heydemann, London. 
9134. FLusHine CisTERNS, L, Dienelt, London, 


9185. INDUCTION ELECTRO-~- MOTORS, F, . 
London, ° M. Lewis, 
9186. AcruaTiINe Lirts, C. F. Archer and J, Ric 
and Co., Limited, London. e+ Richmond 
9187. ASCERTAINING PROPER ANGLE for P. 
Smith, London. tres, RB. J, 
9138. Rotary Exarng, W. Olewinski, London. 
9189. ane ArricLes of Leatuer, EK, Czaika, Liver. 
po ue ; 
9140. Spzep Gears, J. Hall, Liverpcol. 
9141, GLope Hotpgrs, B. M. Windoes, Liverpool 
9142, Pornirvine Carponic Acip Gas, J, Leslie. | iver: 
pool, Wii 
9143. IscanpEsceNnT Gas Borners, (, Hubert 
mdon, , 
9144. Soppcyina Liquips, M. Treves and D, y M 
Raffegeau. London. “= 
9145. RatrLway Vacuum BrakE Apparatv: 
London 0a A. Lens, 
9146. Macaings for Fititina Borties, L, Strebel, 
ondon, me 
9147, ArtirictaL Fugt, W. B. Hartridge, Londop, 
9148, Foopsturrs, A. E. Iveson and A. R. Wilso 
ndon, Pi 
bar Exxctric TROLLEY Prorecrors, H. Birkbeck 
e Klectric and Steam Railway Supply Compa, 
United States.) ee ae 
9150, Mercury Contact MakING Davicx, G. C. Fricker 
ndon. ‘ 
9151, Se¥-TrLTING TaBLEs, R. Harvey and C.J. Bruce 
London. ™ 
9152. Brakes for RatrLway Waaons, H. W. Lar. 
Seaman , Lardner, 
9153, Suppos]toRY MOULDING Macuinss, F. S. Chester. 
London. , 
9154, AuromATic Brakes, La Société A. Guénée et Cie 
London. i 








SELECTED AMERICAN PATENT, 
From the United States Patent-office Official Gazette, 


710,911. Gas Exorne Cvirnper. H. B. Ebbs, Nurey 
bera, Germany. — Filed May 29th, 1902. a 
Clain —A removable insertion fur engine cy}i 
having exhau-t slots for carrying off a wel dig 
comprising an outer casing, cooling passages in said 
casing, an annular exhaust passage, slots through the 
inner wall of said insert'on communicating with the 
iuterior of the cylinde> and the annular exhaust 








passage, a discharge socket for the exhaust gases com- 
municating with the annular exhaust passage, and 
cooling passages in the outer wall of the insertion, in 
the bars between the inner exhaust slots, and extend. 
ing radially between said inner and outer cooling 
pene substantially as and fur the objects set 
urth. 


710,635. Apparatus For RaIsinc or LOWERING Cana 
Boats, &c., A. Umlauf, Vienna, Austria-Hungary. 
— Filed June 12th, 1902. 

Claim —(1) A lifting or raising apparatus in which 
the water chamber for carrying the load itself is 
formed so as to float, comprising an annular vessel 1 
floating in a basin 2, said vessel having pairs of fixed 
rolling drums 4 arranged diametrically opposite to 
one another and filled with water up to a suitable 
level, in which drums pontocns 5 carrying water 


[710,635] 


























cLambers 7 float, so that the pontoons always stand 
horizontal'y and are raised or lowered on the rotation 
cf the annular vessel 1, substantia!ly as described. (2) 
A form of construction of lifting or raising apparatus 
such as hereinbefore described characterised by two 
annular vessels 1 being provided parallel with one 
another, in each of which annular vessels are arranged 
two pontoons 5 floating in rolling drums formed hori- 
zontally opposite one another, in both vessels, the 
said pontoons being rigidly connected with one 
another by means of bridges 6 carrying water cham- 
bers 7, substantially as described. 


710,798. Tcpe-creaner, F. Noiotny, Bernburg, Ger- 
many.— Filed July 2nd, 1900. 

Claim —(1) In a tube-cleaner adapted to revolve with 
the longitudinal shaft on which it is mounted and be 
forced through the tube under fluid-pressure, rectilinear 
cutters diminishing toward the apex of said tool and 
disposed parallel to the axis thereof, spiral)y-disposed 
ribs on the outer surface of said tube-cleaner, grooves 
or channels between said ribs adapted to form outlets 
for the pressure fluid. and means for drawing the 
apparatus backward through the tube. (2) Ina com- 
posite tube-cleaner adapted to revolve with the 











longitudinal shaft cn which it is mou.ted and be 
forced through the tube under fiuid-pressure, & sot 
able apex, rectilinear cutters diminishing toward pore 
apex spirally-disposed ribs on the outer surface of sai 

tube-cleaner, cutting edges at the outermost circum- 
ference of said tube-cleaner, and swivel mechanism 
connecting the tools to means for drawing the 





apraratus backward through the tube. 
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——— 
sOUTH AFRICA FROM AN ENGINEER'S 
POINT*« OF VIEW. 


(From our Special Commissioner.) 
No. XXIV.*—THE COMING CONFLICT. 
Caretown, April 2nd. 

«We will have a Peace Conference, and then a fight,” 
aid the White Knight to the Red Knight in “Clara in 
Blunderland.” And then they went at it hammer and 
tongs. History is repeating itself in this respect in the 
South \frican Colonies to-day. Mr. Chamberlain has 
flashed through this Continent preaching the gospel of 
peace on earth and goodwill towards men. We are told 
that racial antagonism is to cease ; that there is to be no 
more question of Boer versus Briton. All is to be 
brotherly love as far as that matter is concerned. We 
all hope that the soothing syrup administered by Dr. 
Joe has had the effect of lulling the conflicting emotions 
of the two nations, and that South Africa may awaken 
in a healthier frame of mind on this and many other 
subjects. It is too early to hazard a guess as to what 
the Jasting effect of Mr. Chamberlain’s words will be on 
the race problem. From the point of view of trade, 
however, there can be no doubt that the benefits derived 
from his meteoric passage through these Colonies have 
been great and practical. His visit has had a steadying 
effect upon the business nerves of the community here. 
The war taxation has been fixed, loans have been raised, 
bargains have been struck, and, above all, we now know 
definitely what the attitude of the Imperial Government 
will be towards the various Colonies of South Africa. 
Business people here may or may not agree with that 
attitude, but at least they know what they have to 
expect. 

Until that was put clearly before them, industrialists 
and politicians were not prepared to Jaunch out intc 
large schemes, or to make an attempt to solve any of 
the many intricate inter-colonial problems which were 
erying out for a solution, and which must be found ere 
the new South Africa can forge ahead as she should. 

We have passed out of that period of hesitation, which 
had obtained in South Africa since the war, and have 
entered into a period of conferences. The general ulti- 
mate object of these meetings is to arrive at an inter- 
colonial modus vivendt which will be more satisfactory 
than the present state of affairs; to adopt, in short, inter- 
colonial relations to suit the altered circumstances which 
are the result of the war, and of the shifting of the 
industrial centres, with which I have dealt in previous 
articles. These conferences are numerous, and their 
problems are vast and various. It is not necessary for 
me to go into a great amount of detail with regard to their 
deliberations. Yet the bearing they will have on the 
business of South Africa is so great that I feel that 
these articles would be incomplete without a mention of 
them. 

Among the subjects under consideration the most 
vitally important just now are those which relate to the 
reduction and readjustment of the customs tariffs and the 
railway rates. If South Africa is to advance with the 
rapidity which she should, if labour is to be obtained at 
a reasonable price, the cost of living must be reduced. 
That is the great problem of the day. To effect this 
individual Colonies will have to make great sacrifices— 
sacrifices of revenue and sacrifices of prestige. South 
Africa has ever since it came into existence as a white 
man’s country been ruled commercially from the sea ports. 
All this has to be changed, for the important centres are 
no longer at the sea, but in the interior. The coastal 
Colonies have for so long dictated the terms upon which 
the inland districts should be supplied with food and 
other stuffs that the re-adjustment of the economic 
balance in South Africa comes as a great shock to the 
politicians in those Colonies. Little by little they are 
learning to appreciate the fact that the sea ports are 
merely the channels through which goods pass to their 
more important destinations, and that henceforth they 
will no longer be the masters, but merely the forwarding 
agents, carrying on business which will be put up to com- 
petition. The coming conflict in South Africa will be 
between the coastal-Colonies—the Cape and Natal, and 
the inland possessions—the Transvaal, Orange River 
Colony,and Rhodesia. With these last, as far as interests 
and sympathies are concerned, must be thrown in north 
Cape Colony—from and including Kimberley north- 
wards. The coastal Colonies are fighting tooth and nail 
to retain their old privileges—the right to levy customs 
duties on goods which pass through their territories to 
the inland Colonies, and the maintaining of railway rates 
so high that the average cost of goods delivered in 
Rhodesia is 80 per cent. more than their value in the 
countries where they were produced. 

We do not yet know all the definite conclusions 
arrived at during the Inter-colonial Conference which has 
just completed its sittings at Bloemfontein, for, in 
deference to Sir Gordon Sprigg’s wishes, much mystery 
has been preserved as to the deliberations, and up to now 
the public have had to rely mainly on the indiscretions 
of members, and the jumped-at conclusions of journalists 
who were not admitted. We know, however, that by 
dint of making it quite plain that the Transvaal, if 

it should feel inclined, could in a few years practically do 
without Cape Colony as far as supplies are concerned, 
certain important concessions in railway rates have been 
made, which should have the effect of reducing the cost 
of living to some extent in Johannesburg and elsewhere. 
We may also take it for granted that the iniquitous 
transit duties will be abolished, and that there will be 
inter-colonial free trade. There is no doubt, too, that 
duties on important foodstuffs will be reduced, and that 
preferential railway rates will be allowed on South 
African produce. 

Although past experience has shown that protection, 
however heavy, has not acted as an incentive to the Boer 
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to feed South Africa, it would be ungracious to cavil at 
the further inducement that is now offered to him, in the 
way of these preferential rates, to awaken from his 
lethargy and become a productive member of the 
community. We are told to hope that the war and Mr. 
Chamberlain’s words have brought him to a sense of his 
responsibility in this respect. Well, we must go on 
hoping. 

Again, we know that many members of the Conference 
have been urging a preferential customs tariff on British 
imports. This, especially in the case of machinery and 
plant, should not only be considered a very welcome 
innovation on sordid grounds, but should be looked upon 
as a step towards that Imperial Federation which we all 
hope may some day come about. 

It is to be hoped sincerely that this offer of a preferential 
tariff, however small the benefit may be, will be appre- 
ciated by politicians at home, and not treated with that 
contempt which was accorded to the small preferential 
tariff granted to us by New Zealand some fifty years ago, 
and which was withdrawn on account of the discourage- 
ment with which it met at the hands of the Imperial 
Government. 

It is hardly to be wondered at that when the coastal 
Colonies have for all these years derived the greater 
portion of their revenues by taxing the inland countries 
that they should sacrifice their enviable position without 
a very severe struggle. The first of these struggles has 
taken place at the recent Bloemfontein Conference, 
and though arguments were heated and opinions were 
very divergent, the concessions gained towards progress 
were gained amicably. They are the thin end of the 
wedge which represents the growing power of the Trans- 
vaal—i.e, of Johannesburg. We may take it that as 
time goes on, for the reasons I have explained in previous 
articles, this wedge will be hammered home. When 
that time comes it will be possible to live at a reasonable 
price in South Africa, and the coastal Colonies will have 
learnt how to solve the problem of earning their revenues 
out of their own resources. 








THE TRAINING OF ENGINEERS. 
By Professor Ropert H. SMITH. 

Tuer discussion of this subject at the Institution of 
Mechanical Engineers after the reading of Professor 
Dalby’s paper, which gave notes of what is done in the 
United States of America, Germany, and France, gave 
welcome evidence that the attention of the profession is 
at last being roused to the urgency of the need of 
reform. The discussion was extremely restricted in 
scope and in time, and, in fact, hardly, if at all, entered 
into the merits of the question; but all the speakers 
expressed a strong sense of the necessity of some 
rational arrangement for British engineers being made 
at once, and the audience was quite evidently in 
sympathy with the speakers. If Professor Dalby’s 
figures are correct, the ratios of the quantity of scientific 
engineering education being now received in Britain to 
that in Germany and to that in the United States of 
America are nothing less than appalling. They are so, 
even if we admit that the best training that can be got 
here is much better than that obtainable in either 
Germany or America—which is a very doubtful admission 
—because Professor Dalby has only avoided making the 
ratios much worse than they appear in his paper by 
taking a much broader basis, from fifteen years of age 
upwards, for his British census than the’ basis for the 
foreign figures—-namely, over sixteen in America, and 
over eighteen in Germany. 

But at the Institution of Mechanical Engineers 
it was said that quite enough had been spoken and 
written on the subject, and that nothing more has 
now to be done except to start a scheme into practical 
operation. It was also proposed to do this by means of 
appointing a committee of three members of the Council 
of the Institution of Mechanical Engineers. The first 
opinion is surely extravagantly wrong, because on all 
hands we hear complaints that, even when all our best 
means of education are freely enjoyed, the results are 
often disappointing ; while not a word has yet been said 
about the difliculties of carrying out on a large scale the 
sandwich system as proposed on the diagrams hung on 
the meeting-room walls. The President’s address sug- 
gested that the colleges should perform examining and 
weeding-out functions, while the real education should be 
carried out in the works, a notion not deficient in quaint- 
ness and simplicity, but one certainly not encouraging 
competition with the American and German universities. 
So far are we from having fully discussed what ought to 
be done in engineering colleges that the above programme 
on the wall does not venture upon greater detail 
than “college, six months,’ repeated at monotonous 
intervals. Now, merely “ college, six months,’ is mys- 
terious on the face of it, and there is always profound 
danger in mystery. Blind faith in professors at British 
engineering colleges seems admirable to one who has 
spent a good deal of time in that manner; but more 
prudent draughtsmen of outline programmes would have 
inquired whether engineering professors always, or some- 
times, or seldom, get their own way, and would have 
found that it would be useful to put some motive power 
behind the professors by being more explicit in their 
demands upon the college than can be implied in that 
simple and confiding ‘college, six months.” 

It is quite impossible for either the universities or the 
technical institutes to establish usefully thorough courses 
for the various branches of engineering without arrang- 
ing for the economic co-ordination and interlocking of 
these courses, of which there are needed not less than 
six essentially distinct from each other. It is therefore 
perfectly futile for the Council of the premier Institution 
of one of these branches to ask the colleges to arrange 
for their special profession without co-operation with the 
Councils of the other great representative institu- 
tions. Any purely sectional arrangement would be 








shaped to the special conveniences of that one section 
alone, and it is quite impossible that it should stand in 
such respects as make it clash with the needs of the five 
other sections. A strong committee representative of, 
and authorised by, the eight Institutions of Civil, 
Mechanical, Electrical Engineers, the Federated Mining 
Engineers, the Iron and Steel Institute, Royal Institute 
of Architects, the Institution of Naval Architects, 
the Incorporated Association of Municipal and County 
Engineers, would, if representative of willingness to 
supply money as well as of the technical desires of 
the members of these professions, be able to settle the 
whole matter upon a sound and permanent basis such as 
would permit freely of progressive growth. The recom- 
mendations of such a committee, made after study of 
the question, would be accepted by the universities, 
colleges, and technical institutes, and also by all the 
young men training for engineering. 

Engineering professors are unanimous in demanding 
reform in the preliminary education of the primary and 
secondary schools as the only sure basis for good 
technical training. We want a good general, broad, 
liberal education given to every person, rich and poor; 
but one that is restricted to languages and elementary 
mathematics is narrow and illiberal. To be truly liberal— 
such as will give each pupil a fair chance of knowing what 
activities there are in the world and of choosing well 
that special technical activity best suited to his tastes 
and his abilities—the preliminary education must include 
the natural sciences, drawing, and tool work, and such 
training of the senses of observation and of hand dexterity 
as can be obtained from these studies. Man does not 
live by his tongue and by written symbols alone. Besides 
these aids, he also needs, in every path of life, to be a 
worker with tools, a chemist, a biologist. It is univers- 
ally acknowledged that a really liberal preliminary 
education would clear the decks of the engineering 
schools of one full year at least. 

But the brutal ignorance of the English language in 
which boys are sent up from the schools to English 
colleges is almost incredible to a Scotchman, accus- 
tomed, as he is, in Scotland to all schoolboys being able 
to use spoken and written English with fair and éasy 
accuracy. The facts being what they are, the engineer- 
ing courses of English colleges would be improved by 
following an apparently common custom in America in 
devoting half-a-dozen hours per week for a couple of 
years to English language. 

Much of the poor result from English engineering 
colleges is due to this ignorance of correct language, and 
to the breaking up of the technical time-table to supply 
the absolute need of general preliminary scientific educa- 
tion which ought to have been got in school. 

I have had many examples of how much more use of 
college engineering classes is made by students who have 
had one or two years in works before coming to college. 
The difference is remarkable, even after discounting the 
influences that make this course difficult, and so ensuring 
its being adopted only by “selected” pupils. The ad- 
vantage of having some idea of the sort of things your 
teacher is trying to teach you about is so great, that I 
should make every endeavour to ensure that every 
student has passed some time, even if only six months, 
in works, before taking any technical college classes. 

On the other hand, I have had still more frequent 
opportunity to observe how much faster an apprentice 
gets on in the works if he has kad previous college 
training. 

Each form of precedence has evident advantages. To 
me the ideal system is to take one or two years in the 
works first ; then two or three years at college; finishing 
with two or one year’s apprenticeship in works, or in the 
civil engineering “ field.” With thorough liberal pre- 
liminary schooling, five years is enough for works and 
college together ; but without this, six years are needed 
to make a mar of even the best boy. A third college 
technical year is waste of time, except for the lad with 
ability above the average. In any case, a third college 
technical year will lose much of its value if not preceded, 
at one or other time, by at least two years at works. Of 
course, I am here speaking of full years, not half-years. 
The first technical year’s course at college should be 
arranged so as to be of real lasting service to all pupils, 
even those considerably below the average in ability ; 
and the second to be of similar benefit to all of merely 
average ability. 

If the above sandwiching by periods of years be 
impracticable as a general system, then the half-yearly 
sandwich plan is certainly preferable to no sandwiching 
at all. It has been used for well-nigh half a century, 
and the Scotch University sessions have made it more 
feasible there thanin England. But it has been tried on 
a small scale only. It is easy to sandwich two or 
three dozen students into scores of the largest and 
most active engineering works of the world. The 
problem is quite different if it be attempted to 
sandwich all who deserve to be educated and also to be 
sandwiched. Professor Dalby gives us as the existing 
number in Britain between 3000 and 4000; but the main 
bitter complaint is that this number is wretchedly too 
small; and to come even with what Germany and the 
U.S.A. will certainly be doing before we have had time 
to fall into fair line with them and others, we must 
multiply this number by five or six, so as to provide for, 
say, 20,000. I, for one, protest against the idea enter- 
tained by some persons that this question has to be 
settled, and the national resources of the schools, the 
Universities, and the works are to be used to suit the 
interests of a few hundreds of specially rich persons— and 
it does not matter much whether they be specially rich in 
money only or in brains alone, or in both combined. 
Now, if anyone supposes that the works of Great Britain 
are ever going to welcome a crowd of 20,000 apprentices 
during the summer months, and to hold their places at 
the bench, forge, and machine open for them while they 
spend the winter elsewhere, he is mistaken. 

The first condition of practicability of the half-yearly 
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sandwich system as a general plan is that two shifts of 
apprentices should work in the works, each to work six 
months, and so keep the tools and benches fully 
employed. And this involves the yearly duplicating of 
the college courses. 

As an important part of workshop training is the 
persuasion to the endurance of real hardships, each 
shift should take an equal share of the six or seven o'clock 
winter morning buffeting ; and the change-over should be 
at mid-winter and at midsummer. Most workshops have 
nearly ten days’ holiday about each of these times, and 
half of each such holiday would be a deduction from the 
six months’ apprentice-time. 

The programme on the walls of the Institution 
of Mechanical Engineers gave “college, six months ; 
holiday, one week.” In no case could that be possible. 
If the college work be hearty and thorough, no set of 
students and no set of teachers can work continuously 
for so long a period, even with the seven days’ Christmas 
break. The half-year should cover not more than four to 
four and a-half months teaching, the remainder being 
devoted to examinations and holidays. Four months of 
thirty hours’ weekly work is of thrice as much use as six 
months of twenty hours’ weekly dawdle. The two 
college teaching sessions might extend from August 
to November, and from January to April or middle of 
May. The yearly duplication of sessional examinations 
would be the most objectionable part of the scheme, and 
should be avoided if at all possible. 

I believe that the whole staff of college junior 
assistant teachers should be duplicated, and that each 
batch of them should follow their own students into the 
works for six months per year, being distributed, of 
course, among the works receiving apprentices. In the 
works they would pursue their practical education, and 
would be under the direction of the works manager and 
departmental chiefs; but would at the same time have 
college duties in guiding and helping the college appren- 
tices, and in keeping records of their work and progress. 
The works ought to be liberal in giving these assistant 
teachers opportunity to study the organisation and 
management of works and the costs of work. 

So far as practicable I would in the same way duplicate 
the staff of college senior assistant lecturers, demon- 
strators, kc., and encourage them, in pairs, to find half- 
yearly employment in works. They would be there 
wholly employed in technical work, and would have to 
perform no direct duties towards students, so that they 
might go to works other than those which receive college 
apprentices. But at the works they should be accorded 
the college privilege, and perform the college duty, of 
spending a fair portion of their time in collecting 
and noting practical data for the detail teaching in the 
college classes. College classes as they now exist are 
sadly wanting in the data needed for true technical teach- 
ing, and such as can only be obtained from works, and 
such as is apt to become obsolete in a few months or 
years’ time. How the college work may be divided 
between professors, senior and junior assistants, I try to 
indicate below. 

One advantage of a system of this kind is apparent. 
If given a fair trial it would in ten to fifteen years’ time 
produce a set of men well qualified to become professors 
of technical engineering. Our present system gives no 
such training, and produces with difficulty qualified 
teachers. Under it men are appointed to professorships 
too young, and still ignorant of much, or most, of what 
is most important in practical engineering. The improved 
professor, having done much scientific and much prac- 
tical work, and having had special opportunities given 
him of learning the influential facts both of science and 
of practice, would also be well qualified to act as a con- 
sulting engineer; and it would be wholly in the interests 
of the school and of the students that he should, 
under easily framed limitations, be encouraged to act so, 
because he would learn a new engineering lesson from 
each new bit of work on which he was consulted. 

Let me now note as briefly as possible what I believe 
to be the chief difficulties and defects of our present 
college engineering courses :— 

(1) There is commonly an absence of opportunity for 
the technical student to keep in touch with literature 
and art. 

(2) The museum work is very perfunctory. Samples 
of failures, and numerous samples of all materials of con- 
struction, should be handled freely by each student, 
examined minutely, and exactly, when needful, micro- 
scopically, tested by all appropriate simple methods—by 
filing, chipping, grinding, bending, sawing, cutting with 
chisel, &c., and all the characteristics so discovered 
systematically recorded in each student’s note-book. 
My past students tell me that this was one-of the most 
valuable parts of the education got under me. Much 
time can be usefully so spent. 

(3) In the drawing classes, measurement, calculation, 
and orderly tabulation of quantities should from the very 
first and lowest stage proceed pari passu with the 
drawing. The quantities so dealt with are chiefly 
weights, extent and time of machine work, labour, and 
the costs of these ; but in the more advanced stages there 
are many other quantities, such as stresses, &c., to be 
calculated. The main thing is to train to order and 
system in calculation and in recording the results—that 
is, the opposite of what is commonly taught in “ drawing 
classes.” 

Also in machine design drawing classes, squared-paper 
diagrams of series of similar machine dimensions should 
be constructed in great number, preferably in a squared- 
paper book properly bound. Such series may sometimes 
be calculated from a formula, sometimes obtained direct 
from actual built machines. There is no student so 
intellectual that he does not understand the bearing of a 
formula better after he has drawn it out in curve form. 
He can then insert by crosses the values measured from 
time to time from machines he sees, and thus record their 
deviations from his formula. These curves also always 


absurdly impracticable throughout certain ranges, and 
calls the student's attention to the range within which 
it remains applicable. 

(4) In laboratory work single odd tests are of small 
educational value. To be educational series of tests over 
a fairly wide range of condition have to be arranged, and 
the results of such series recorded in diagram form, each 
series usually yielding several diagrams showing several 
different relational variations. 

(5) We very much need courses of systematic lectures 
on Costs and Cost Accounts, General Factory Accounts, 
Economy of Production, Works Organisation and 
Management. To leave a knowledge of these important 
matters to be scrambled for by hook or by crook, by fair 
means or foul means, at your own bench or desk or by 
forming surreptitious friendships with storekeepers and 
timekeepers, is neither effective in producing sound, safe 
estimates, nor in creating good moral tone and character. 

(6) Equally much needed are courses of lectures on 
Commercial and Industrial Law and Custom, and, for 
some students, Parliamentary Practice. 

Data for such lectures, (5) and (6), do not, to any material 
extent, at present exist inside colleges. Until they do so, 
we cannot give a training—taking works and college 
together—that deserves to be called thorough or effec- 
tive. These subjects can never be learnt in a sound, 
broad manner in works. There is no intrinsic reason 
why they should not be taught well in colleges. The 
system of assistant training sketched above would 
rapidly produce materials making good teaching of them 
possible. 

(7) The most absurd feature of our British college 
engineering system, the one in which it shows off worst 
in comparison with those of Germany and the United States 
of America, is the supposed omniscience of the single 
professor. The most pathetic sight in England or Scot- 
land is the gallant and enthusiastic efforts of the youn 
professor, 30 to 35 years of age, to teach all the tech- 
nicalities of a dozen distinct engineering professions. 
The faithfulness with which he sticks to an impossible 
duty, wrongly imposed upon him, and the courage with 
which he faces what he knows to be his ludicrously false 
position, is worthy of everyone’s admiration, respect and 
sympathy; but these must not blind us to the fact that 
the system is nonsensical in the last degree, and incapable 
of producing the results that ought to be desired. 

I think that specialisation in professorial chairs is 
carried too far in Germany. I would be sorry to see 
introduced into engineering teaching here so much 
specialisation in professorships as we have in our medical 
schools. I would be sorry to see any engineering pro- 
fessor mainly engrossed in outside professional work, 
and contributing a few hurried remarks upon particular 
problems to a general college course of instruction, of 
which he knows and cares very little. I think we should 
maintain the oneness of engineering in the schools as it 
exists in fact and practice. The faculty of engineering 
in a college should have a Chief, or Dean, or Principal 
who is an engineer and an engineering professor 
himself, but whose professional lectures should be 
strictly confined to one division of engineering. In- 
cluding him, there should be not less than six 
independent professors of (1) ciyil engineering; (2) 
mechanical engineering; (3) electrical engineering ; (4) 
mining engineering ; (5) architecture, building and sanita- 
tion; and (6) chemical industries. I see no need of 
sub-dividing further than this. Metallurgy comes better 
under heading (6) than under (4); and, supposing we 
have both (4) and (6) represented by professorial chairs, 
there is no need for another for metallurgy. Besides 
these technical chairs, the work has to be assisted by 
the general science professors of physics, chemistry, 
geology, biology, and mathematics, and probably some 
language professors. All these would be independent, 
except that they form a faculty for common co-ordinated 
action, whose Dean would have authority to see that the 
co-ordination agreed upon is carried out, and no work 
wasted either by repetition or by contradiction. There 
would be a Master of the Common Drawing Offices, a 
Master of the Common Museums, and a Master of the 
Common Laboratories, who would carry out indepen- 
dently elementary work in these departments, and 
would carry out advanced work under the directions of 
the respective professors. But, at least, in final advanced 
studies of detail matters, much more subdivision is 
required than is afforded by this six-fold classification. 
In civil engineering, for example, we want some such 
subdivision as (a) roads, railways, and tramways; 
(5) river, harbour, and coast works ; (c) water storage and 
supply, canals, irrigation, sewage, and drainage; and 
(d) surveying; while in mechanical engineering the sub. 
division might follow the lines—(a) boilers, steam, gas 
and oil engines; (+) machine-tools and workshop 
appliances ; (c) hydraulic plant and transmission ; (d) gas 
plant and transmission ; (¢) mill and factory machinery ; 
(f) agricultural machinery; (g) marine engineering; 
(i) locomotives and railway plant; (i) shipbuilding ; 


(k) roofs, bridges, general structures. I would provide | % 


for the sectional teaching of the details of these sub- 
divisions by a number of senior assistant lecturers 
or tutors, each specially qualified in one, or, possibly, 
more than one subdivision. Under each professor there 
would be one or several Senior Assistant Lecturers, the 
duty of each of whom it would be to teach details of the 
one special section of the great engineering divisiou he is 
appointed to study and teach. There would also be more 
or less numerous Junior Assistants. The functions of the 
Junior and Senior Assistants in the workshops in their 
out half-years have already been suggested. 

Such a scheme, or any practicable scheme satisfying 
engineering needs, cannot be carried out by one division 
of engineering alone, because it requires a great deal of 
assistance from the general scientific body of the 
university or institute, and this cannot and will not be 
given except to the engineering profession as a whole, 
because the demand involves short four months’ sessions, 
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There should also be considered very carefully the 
advantages of annual, instead of half-yearly, sandwiching 
of workshop practice and college study ; twelve months" 
practice, with one months’ holiday taken out of it, 
alternating with twelve month’s college work composed 
of nine months’ teaching in two terms, and three months 
devoted to examinations and holidays. This sandw iching 
requires no half-yearly repetition of college teaching 
which would be very trying to professors. It has many 
advantages. 








THE SIBERIAN RAILWAY. 


Ever since the various sections of the Siberian Railway 
were thrown open to passenger traflic there have been 
increasing complaints of robbery. Not only has passengers’ 
luggage been rifled in the luggage vans, but there has been a 
great deal of robbery from ordinary goods in transit by goods 
trains. To these drawbacks must be added the many short. 
comings in the management ofthe line, and the frequent 
cases of accidents and derailments. A Russian publicist 
M. Sentyanin, has been inquiring into the education and 
moral worth of the staff employed on the line, and he has 
published some very interesting details referring to the staff 
in 1901. During that year there were employed about 
18,000 officials and workmen on the Siberian Railway. In 
January 10,992 officials were employed permanently, while 
two years before, in 1898, only 5004 were employed. The 
staff increases so —, every year, and the demand for 
officials is so great, that it is impossible to maintain « high 
level of education or of moral worth among the aspirants for 
service on the line. M. Sentyanin was able to investigate 
the social value of 11,112 persons; of this number 2:1 were 
illiterate, 3829 had had no proper school training, 4376 had 
attended elementary schools, 473 had attended intermediary 
schools, and only 123 had received a higher education. To 
the last category belonged chiefly the surgeons. Strange to 





8 say, the educational standing of an employé seems to have 


but very little influence upon the rate of pay. Thus, posts 
with a yearly salary of 3600 roubles were held by illiterate 
persons ; badly educated officials held many posts at a yearly 
wage of from 1200 to 1800 roubles, while ‘‘ university men” 
were being paid from 120 to 360 roubles a year. These latter 
were exiles, and they acted as clerks. Nearly one thousand 
exiles were appointed to ts on the Siberian Railway in 
1901, and of that number the past life of 886 could be traced ; 
597 men had been banished for murder, robbery, and other 
violent deeds, and 24 for theft and forgery. These men are 
employed on the eastern sections of the line, partly in the 
railway offices and partly as watchmen. Of late, the 
taking of criminals into the service of the railway has been 
restricted, and some of those already employed have been dis- 
missed. 

The most varied callings are found represented among the 
Siberian Railway officials. There are journeymen and artists, 
teachers, governesses, innkeepers, clerks, apothecaries, 
photographers, painters, organists, unfrocked pastors, police- 
men and gendarmes. The profession of literature is not 
represented, at least officially. Evil tongues maintain that 
there is a special reason for the absence ofliterary men on the 
staff of the Siberian Railway ; a little time ago the heads of 
certain departments gave strict orders to their men that no 
details concerning the line were to be allowed to find their way 
into the Press. 

European Russia furnishes the greater number of ofiicials, 
as 84 per cent. were born there, while Siberia furnishes only 
16 per cent. The subordinate posts are held by immigrants 
from the Eastern Governments, Perm, Orenburg, and Samara, 
and the higher posts by immigrants from Central and Western 
Russia. The distribution of the officials according to their capa- 
city for work is curious. Thus, the better men, mainly former 
officials on the Samara and Zlatoust Railway, were assigned 
to the west Siberian sections of the railway. Such men as 
proved to be failures were transferred eastwards to the central 
sections of the line. If on these latter sections no employment 
could be found, and the demands of the railway authorities 
were extremely modest, then the seekers after work travelled 
again eastwards to the Trans-Baikal and Manchurian Rail- 
ways. Thus, the Siberian Railway became a route for tramps, 
who looked out for a chance to makea living somewhere along 
its great length. 

The Siberian peasant does not enter the service of the 
railway willingly ; after all, he does not find his village exist- 
ence so poor and full of cares that he is disposed to exchange 
it for the dreary round of railway work. Howis it, then, that 
the European Russian enters the service so gladly? It isthe 
apparently high rate of wage, which is higher than that paid 
on any railway in European Russia, and is almost equalled 
only by the wage paid on the South-Western Railways. But 
the high wages are misleading ; great privations have to be 
borne, while food and house rent along the line are so 
excessively dear that many of the newly appointed officials 
find that the high wages do not compensate for their exile, 
and they soon resign their posts. This accounts for the 
frequent changes in the staff of the Siberian Railway, and the 
inability of the management to keep a skilled and trained body 
of officials. 








Russia’s RaiLway Statistics FoR 1902, —The Imperial 
Ministry of Ways of Communications has just issued the following 
particulars concerning the Russian railway system in 1902, The 
ross revenue amounted to 592,553,471 roubles, which was an 
increase of 18,586,899 roubles as compared with the returns in 
1901. As 1045 versts, or about 700 miles, of new lines were added 
to the system during 1902, the returns show a decrease of 0-2 per 
cent. per verst. The receipts fell off most noticeably on the Syzran 
and Viazma, the Trans-Baikal, and the Moscow and Kazan railways. 
The new line from Moscow to Windau, on the Baltic, justified its 
construction by showing an increase of four million roubles in its 
receipts, and the increased returns of the Moscow, Kieff, and 
Veronezh Railway were nearly four million roubles. The number 
of passengers carried was 109,019,682, and the goods traffic 
amounted to 7,303,075,000 poods of 36 1b. As compared with 
1901, the returns of the State railways increased by 1-2 per cent., 
while those of the private lines fell off by 3 per cent. As was 
only to be proctoandt the traffic on the Siberian Railway continued 
to increase, and the receipts in 1902 advanced at the rate of 12-/ 

rcent. According to the official returns the total length of the 

iberian Railway is now 7783 versts, or about 5190 miles, The 
length of the various sections is :—Siberian Railway, 2093 miles ; 
Trans-Baikal Railway, 945 miles ; Ussuri Railway, 41 miles; and 
the Eastern China Railway, 1609 miles. The total cost of con- 
struction has been, so far, £86,000,000. The distance by rail 


between St. Petersburg and Vladivostock is 4812 miles, and 








reveal the usual fact that the dimension formula becomes 





with these repeated each year. 





between St. Petersburg and Port Arthur 5023 miles. 
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THE PADERNO VIADUCT, ITALY. 
No. I. 
_ Wir continental engineers in general there is an 
impression that English bridge-builders do not put as 
much theoretical study into the design of their structures 
as they might, and that there are, as a consequence, in 


England some notable examples of bridge construction | 


wherein it might have been possible to have saved much 
metal. The dead weight of the arch of the Paderno 
Viaduct is for every metre of its 
7 metric tons, and the dead 
the deck spans is for metallic superstructure 3-9 tons, 
for gravel and rubble 2°25 tons, and for pave- 
ment stones 0°46 ton. The vertical pressure upon each 


tower or pier is as follows:—No. 1 = 6°61 tons X 33°25 | 


— 7°9 = 211°S tons; No. 2 = 219°S tons + 2:2 = 220 
tons; No. 3 = 219°8 tons — 1:1 = 218°9 tons; No. 4 
= 219°8 tons + 2°0 = 221°8 tons. To these loads 
must be added the weights of the piers and expansion 
bearings—that is, 29°5 tons each for piers Nos. 1 and 4, 
and 4°8 tons for piers Nos. 2 and 3. ‘he vertical pres- 
sure of the wind was calculated at = 54 tons for piers 
Nos. 1 and 4, and at = 22:4 tons for the piers Nos. 2 
and 3. By calculating that for the inclination of -the 
arches the component of the vertical load is 11 per cent. 
in excess of the combined value just given, it will be seen 
that the sun total for the piers 1, 2, 3 and 4 is 299 tons, 


255 tons, 252 tons, and 309 tons, which values serve to | 


determine the tensions in the arched ribs. In the calcu- 
lations it was also considered advisable to estimate for 
the concentration of all loads upon the piers with an 
inertia stress of 1 ton applied successively to each of the 
four piers. 

_ For moving loads, or “ overloads,” as they are expres- 
sively termed in Italy, the weight prescribed per lineal 
metre was 5°1 tons for railroad, and 3°9 tons for 
vehicular road, or 9 tons total. The dimensions of the 
bridge numbers were calculated so that in the booms and 
cross girders the stress should not exceed € kilos. per 
square millimetre, and in the five types of lacing bars 
adopted for the webs not wore than 5 kilos. per square 
uillimetre, while for the wind-bracing of the two systems 
~—each composed of four bars—not more than 4°2 kilos. 
per square millimetre. 

For the calculation of the wind-bracing the shearing 
force produced by the wind in each section of the arch is 
measured by the sum of the horizontal stresses due to 
the wind, from the crown up to the section in which it is 
desired to ascertain the stress. The shearing forces, once 
deduced, were resolved according to the direction of 
the bars constituting the wind-bracing and of those 
forming the open web of the arched ribs. 

From the impost up to pier No. 1a single type of 
wind-bracing is employed, and in this length the maxi- 
mum strength is 130 tons. The wind-bracing system is 
double, being cross braced between the vertical members 
of the rib webs, and each system comprises four bars ; 
therefore the maximum resistance of each bar is equiva- 


lent to S = ot = 16°25 tons. As the section adopted 


is composed of two angle irons of 120 by 80 by 10, the area 
of substance is 38 square centimetres, from which the 
maximum stress on the metal will be C = 4-2 kilos. per 


square millimetre. In the central part of the arch the 
stresses on the wind-bracing are very small, and a section 
composed of two angle irons of 70 by 70 by 10 is amply 
sufficient. Upon abutments the load is 31 kilos. per 
square centimetre, and the pressure beneath the masonry 
foundations is 3 kilos. per square centimetre. 

As to stability of the bridge, its width at the imposts 

being 16 m., the moment of resistance to reversal is 
M = }16 x 2162 = 17,296 m., or three times the wind 
moment, and in supposing the intensity of a direct side 
wind able to run up to 0°27 tons per square metre—a 
pressure equal to the most violent hurricane known in 
Italy—the turning-over moment augments to M = 3? 
*6384 = 11,491 m., and the resistance thereto still re- 
mains one and a-half times—a safety limit generally 
adopted in viaducts of this type. 
_ The actual trial of the viaduct with “overloads” was 
first made upon the carriage road by means of gravel— 
just as was done with the Mirabeau Bridge, Paris—spread 
with 3-9 tons per lineal metre for the whole length of the 
viaduct. Differing from the arrangement generally em- 
ployed in Paris for the observation of deformations for 
the deck spans, it was effected in this case by means of 
communicating tubes, according to the practice usual 
with the Savigliano Company for analogous work, while 
the deformation of the arch ribs was observed by means 
of levelling staffs fixed upon the temporary bridge at the 
intersection with the four arch piers, and again at the 
arch crown, using, of course, a theodolite for sighting the 
poles. The static test by rolling loads was then made 
by means of six goods engines and tenders, each weighing 
83 tons, which were placed successively in the positions 
given by the diagram on page 463. On that page we give 
also a number of the diagrams used in the calculation of 
the stresses in the viaduct. 

In the following table are enumerated the actual and 


development | 
weight per metre of | 


formula which were employed in the study of the arch 
deformations — comprising inflection moments, com- 
pressive and shearing forces—for calculating the pressure 
exercised upon the arch ribs. 

From this comparison it will be seen that there was a 
remarkable approximation between the theoretical and 
material flexures, showing that the formule adopted in 
the calculations were practically exact. 

A final trial was made by several times running over 
the viaduct a train of over 600 tons weight composed of 
three locomotives of 83 tons and 30 truck loads of gravel, 
the speed in each case being increased up to, finally, 28 
| miles per hour. 

The maximum depression of the crown of the arch was 
then 3in., and the maximum lateral oscillations were jin. 

to ,j;in. The vibrations were adjudged by the engineers 
present at the trials to be not more than those common 
| to deck spans of only 130ft. to 160ft. span, or less than a 
third the length of the chord of the Paderno span. 








IRELAND AND PORTLAND CEMENT. 


In the last Journal published by the Department of 
Agriculture and Technical Instruction in Ireland, there is an 
excellent series of articles by Mr. Charles Spackman, dealing 
with the manufacture of Portland cement. Portions of this 
series are devoted to the position which Ireland holds with 
regard to this material. 1t appears that Ireland is especially 
favoured in the possession of cement-making ingredients, 
They are widely distributed, and in many cases close to good 
markets, and to means of transit by rail or water. One of 
the best positions is said to be near Cork, where the 
materials are the lower carboniferous limestone and shale. 
Similar substances occur in the neighbourhoodof the Kilkenny 
coalfield. The limestone is fairly pure, the carbonate of 
lime reaching from 97 to 98 per cent. The upper carboni- 
ferous and the calp limestones and shales occur in abundance 
in the neighbourhood of Dublin ; and to use Mr. Spackman’s 
words : ‘‘ Dublin could not only be independent of any out- 
side source of supply, but might also ship Portland cement 
to other ports, and deliver by rail over a large district.’’ 
Again, in the neighbourhood of Dundalk suitable materials 
also occur. To the north of the town there are beds of car- 
boniferous limestone. In some places near by there are 
beds of black calcareous shale at present thrown away, 
but they do not appear to occur in sufficient quantity to 
render their site independent—as far as cement making 
gues—of an outside source of clay. Silurian beds and 
also alluvial clay of good quality are found near by. Sur- 
rounding Armagh are extensive beds of lower carboniferous 
limestone. The stone is practically pure limestone, and there 
is no shale, so that suitable clay or shale would have to 
be obtained elsewhere. Near Benburb, the lower, the middle 
—or calp—and the upper divisions of the carboniferous lime- 
stone occur. The calp division consists largely of shale or of 
impure or clayey limestones, which are well adapted for use 
in cement making. Here there are all the necessary materials 
on the spot, but they are not sufficiently near a railway. A 
market could, however, be probably reached by the Ulster 
Canal, whichis close by. Near Dungannon and Stewartstown 
there are beds of carboniferous limestone with calcareous 
shales in many places, while at Coal Island are the shales from 
the coal measures. Carboniferous limestone and clay occur 
at Cookstown. North of Belfast materials of a different 
character, but equally suitable, are found. There is chalk, 
and though suitable clay is not abundant, the lower lias beds, 
consisting almost entirely of shale, occur in places between 
Carrickfergus and Larne, north of Larne, and onthe western 
coast of Island Magee. This shale, which is in every way 
suitable, occurs in close proximity to the chalk. 

Having regard to the fact that there is all this suitable 
material ready at hand it might be wondered why Ireland is 
not more forward in cement manufacture. The reason is, of 
course, largely that fuel is expensive. It is urged by Mr. 
Spackman, however, that though Ireland has not the 
advantage of cheap fuel, other conditions may compensate for 
this, and he adds: ‘‘ The difficulty so often raised is not really 
insurmountable.’’ First of all Ireland might start where 
others have left off and obtain the full benefit of past 
experience. Engines and boilers of the most economical type 
might be laid down ; and the mills might be designed so that 
the least possible loss would obtain. Since in dealing with 
Irish materials the dry process must be employed, the use of 
open kilns is deprecated, since it would result in considerable 
waste of fuel, no profitable use of the waste gases being 
possible. Shaft kilns are recommended. In these the process 
of burning is continuous, the clinker being withdrawn at the 
bottom, while coke and raw material are fed in at the top. 
In them it is stated that 4 cwt. of good clean coke are 
required to burn one ton of clinker. Attention is drawn to 
the fact that the bulk of the cement imported into Ireland 
goes from the London district, where coal has to be taken 
either from the North of England or from South Wales. It 
is urged that with modern, well maintained plants, cement 
manufactories on the north, east, and south coasts of Ireland 
| would be at little disadvantage as regards cost of coal per ton 

cement produced when compared with the works in the 
London district. 

Could a cement industry be started ona firm basis in 
Ireland, there is no doubt that that country would benefit. 
It not only possesses abundance of suitable materials con- 
veniently placed, but materials of such a nature as to admit 
of manufacture by some of the most economical methods as 
regards consumption. Ireland uses a great deal of cement. 
Belfast alone requires some 30,000 tons per annum. One of 
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the brands best liked in Ireland comes from the Isle of 
Wight, where all fuel has to be imported. If the Isle 
of Wight can import fuel and yet profitably ship its 





—<—<—<— 
product to Ireland, why cannot Ireland make its oy 
cement cheaper than this sea-borne material? Maer 
suggestions are thrown out as to the choice of sites 
For instance, a factory on Belfast Lough could jy, 
situated on the chalk. Coal and clay could be brought } 
vessel. Such a factory would not be in very different sta 
to some of the works on the Thames. It is not anticipated 
that a large export trade could be carried on, but a plant 
placed at a port—or on Belfast Lough—might conduct q 
coasting trade with other Irish ports, or even with Scotlang 
The home manufacture of cement, which could be sold ata 
reasonable price, would, it is pointed out, result in ay 
increased demand for cement, and also for crushed stone for 
concrete construction. Of stone suitable for this purpose the 
country possesses an abundant supply. Mr. Spackman, ang 
the Department of Agriculture and Technical Education 
merit the thanks of all Irishmen for bringing this subject 59 
prominently forward, and we can only hope that their efforts 
will meet with the success they deserve. 








THE RAILWAYS OF EUROPE IN 1901, 


In the annual report issued by the French Ministry of Publig 
Works concerning the railways of Europe at the end of 1901 
twenty countries are dealt with under the aspect of construc. 
tion of new lines during that year. In the case of Turke 
Bulgaria, Roumania, Servia, the Grand Duchy of Lux: mbourg. 
Greece, Malta, Jersey, and the Isle of Man, there was no rail. 
way construction in 1901. Thus, regarding the first three 
mentioned countries as being more or less connected, there 
remain fifteen countries to be considered. The following 
table will render comparison easier :— 
; ne! Percentage Percentage 
Railways Total per per 
built in 1901, length. square 10,000 
myriametre. inhabitants, 


Kiloms. Kilomes, Kiloms. Kiloms, 


Great Britain 

and Ireland 276 .. .. 85,462 
Austria-Hun- 

S| oa 600 .. .. 87,492 
Germany .. 1,819 .. .. 52,710 
Russia .. .. 2,049 .. .. 51,400 
France... .. 830 .. .. 43,657 
Netherlands s+: ae See 
Denmark .. eS .. . So7 
Norway ic @ .. . Fm 
Sweden “4 268 .. .. 11,588 
Roumanit .. we «x cel SS 
Switzerland ee 
Belgium... | are 6,476 
Spam 2. se 159 .. .. 183,516 
Portugal .. ose as Ce aa, ee 
eee eee | Sees 

Bosnia and Herzegovina are included in the returns for 
Austria-Hungary, and thus the Austrian returns are reduced; 
that recent annexe to the Austrian I:mpire contains 864 kiloms, 
of railway; Austria contains 19,306 kiloms.; and Hungary, 
17,322 kiloms. 

For obvious reasons the United Kingdom must figure in 
these annual returns among the smaller countries, for the 
land that gave the railway system to the world is already well 
furnished with railway accommodation, and as regards propor- 
tion of mileage to area it stands second only to Belgium and 
Luxembourg, but it is below Sweden, Luxembourg, Denmark, 
Belgium, Switzerland, France, Norway, and Germany with 
respect to its mileage per 10,000 inhabitants. The 23 kiloms, 
constructed by Italy represent a praiseworthy moderation in 
view of the not altogether satisfactory state of the national 
finances. Still, the great extent of coastline makes up in 
some degree for the absence of railways in certain districts. 
The Netherlands, rich country as it is, has no very pressing 
need to indulge in railway construction ; it, too, has a g 
coastline and an extensive system of internal canals. 
Denmark and Norway are both moderate builders of railways; 
here again Denmark possesses a considerable coastline. 
Sweden is conspicuous among the Scandinavian nations by 
its fondness for railway construction, while it is a long way 
the leading country in Europe by reason of its mileage per 
10,000 inhabitants. 

This proportion is exactly double that of France. The 
Scandinavian countries manage to build their railways 
remarkably cheaply ;_ in-fact, the cost of construction often 
does not exceed from £1200 to £1400 per mile; it must be 
borne in mind that such lines are not built for heavy traffic, 
and also that the land used for the railway is valueless in 
many districts. Among the countries content with a moderate 
amount of railway construction was Roumania; the failure 
of the crops three years ago impoverished the Roumanian 
exchequer just at the moment that the country was engaged 
on a great scheme of public activity, and railway construction 
in Roumania will not be resumed until the national finances 
are on a sounder footing. Switzerland seems to have no 
great ambition to increase its railway mileage; in percentage 
as to population it stands slightly above France; for very 
obvious reasons railway building in Switzerland is extremely 
costly. Belgium heads the list with regard to mileage in 
proportion to area, and it possesses nearly all the railway 
accommodation that it needs. Spain has had to consider its 
somewhat precarious financial position, and only 159 kiloms. 
of new lines were built in 1901. France was third on the 
list with 830 kiloms. of new lines in 1901, and Germany con- 
tinues to build more railways than does France; this is 
explained by the density of the population in the German 
Empire. Finally, Russia threw open to traffic 2949 kiloms. 
of railroad in 1901, and thereby heads the list, and brings its 
mileage very closely up to that of Germany. Still, Russia’s 
percentage of mileage both as to area and population is very 
low, and in order to reach the level of the other great 
countries its railway system will have to be nearly doubled. 








THe PATENT-OFFICE.—An open competitive examination for not 
fewer than twenty-four situations as assistant examiners in the 
Patent-office will be held by the Civil Service Commissioners 1n 
July next. The examination will commence on the 2lst of the 
month, and forms of application for admission to it will probably 
be ready for issue in the course of a few days ; they will be obtain- 
able on request addressed by letter to the Secretary, Civil Service 
Commission, Burlington-gardens, London, W. 

LEEDS ASSOCIATION OF ENGINEERS.—We are asked to give the 
following list of the officers for 1903-1904 :—President: Mr. Geo. 
R. Goldsack, Vice-president: Mr. W. H. Drake, Ex-president : 
Mr. G. W. Blackburn, Trustees: Mr. T. P. Reay, Mr. Jas, Camp- 
bell, Mr. A. Atkinson, Mr. C. Scriven, Mr. T. Craister. Com- 
mittee: Retire October, 1903—Mr. 8, Thornton, Mr. C, H. Holgate, 
Mr. J. H. Kitson, Mr. J, H. Whitehead ; retire April, 1904—Mr. 
A. Towler, Mr. C. Porter, Mr. J. C. Moorhouse, Mr. T. Craister. 
Librarian: Mr. Jas, Scriven. Auditors: Mr. W. Daniel, Mr. VU. 
Clegg. Treasurer: Mr. Wm. Sheldon. Secretary: Mr. Robert 
Lupton, 1, Quarry Mount, Hyde Park, Leeds, 
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a 
: | the aim of this firm to produce a substantial rather than 
SOME MOTOR CAR WORKS. an elaborate vehicle for a reasonable sum of money, and 
55 it may fairly be stated that in this they have all along 
11,—THE BELSIZE WORKS. | achieved considerable success. 
One of the first English firms to take up the manufac- Commencing in a comparatively humble way, the 


ture of a petrol-driven motor car was that of Marshall | growing popularity of the Belsize car, especially in the 
and Co., of Clayton, Manchester, a brief retrospective | North of England, soon rendered necessary the acquisi- 


reference to whose products during the past seven years | tion of larger works to keep up with the demand. We | 


is of interest as showing the general progress which has | are enabled to place before our readers on page 472 and 
been made in this industry in so comparatively short a | below some illustrations of these works at Clayton, near 

riod. The initial attempt at building a car was made | Manchester, and also a drawing showing a sectional 
with a 5 horse-power Hurtu motor, which was manufac- | elevation of a complete car as at present turned out. The 
tured under licence from the patentees in France. Those | works, which, although not designed for the present work, 
of our readers who attended the Richmond show in 1899, | lend themselves well to the building of motor cars, cover 
or took part in the 1000 miles run promoted by the | about 13,000 square feet, with room for future extensions, 








BODY SHOP 


Automobile Club in 1900, may remember what was then and are all on the ground floor. The front of the build- 
considered a neat-looking belt-driven phaeton, with a/ing is devoted to offices. The workshop proper is 
horizontal engine of the Benz type, having a single divided into four bays, bays 1 and 2 being the 
cylinder, 53in. by 6in. The belt drove on to a counter- | machine departments, bay 3 being given over to general 
shaft, and hence power was transmitted by means of a erecting and wood-working, and the fourth bay is used 
chain to the rear axle. Several modifications in design for capstan tools, frame-making, and brass finishing. 
ensued, but the firm until quite recently adhered to the | Some idea of the success which has attended the firm’s 
belt drive, which has some advantages, especially in the affairs may be gathered from the fact that several 
hands of the inexperienced in motor car driving. It may | hundred hands are now employed, and the output of cars 
not be out of place here to note how under-powered the | is about twelve per month. At present the men are en- 
early petrol cars were. Marshall's started building with | gaged on piecework, but we understand a change to the 
a 5 horse-power single-cylinder motor for a four-seated | premium system is contemplated. The routine of the 


vehicle; the next step saw the adoption of a 6 horse- | works is somewhat as follows:—To commence with, | 


| is worked, the cards have to be signed by the foreman. 
When these cards are returned to the oflice for costing, 
the prices paid on piecework are checked and raised or 
| lowered accordingly. After an operation is finished, the 
| foreman signs cards allowing articles to be sent to the 
| testing room. If the appliance satisfies the tester, he 
| makes an entry on the same card to this effect, and 
passes it into the stores to be kept till required to be 
assembled. Each car is split up into about twenty 
“assemblies,” such as engine, front axle, back axle, gear 
box, &c. These “assemblies” are entered on separate 
“job sheets,’ with all their integral parts, and are 
accepted by the storekeeper as complete and ready to be 
given out again to the erector. After having put the 
whole together it is part of the duty of this man to run 





ERECTING SHOP 


the car on a testing pit fitted with brake pulleys before it 
is taken out for a trial run of 100 miles. 

Power for driving the machine tools is supplied by two 
gas engines, which also drive dynamos for lighting. As 
will be seen from the photographic illustrations, the works 
include a large number of modern labour-saving tools of 
both English and American manufacture, and there are 
also testing stands for the motors, and testing pits for the 
complete cars. 

The painting shop is aseparate iron building, measuring 
65ft. by 30ft., dust proof, and suitably warmed. The 
quality of the work turned out in this department leaves 
nothing to be desired. To give the desired finish to the 




































































\ 





“Tae EXGuaer” | 


16 H.P. BELSIZE CAR 


power single-cylinder motor; the third step, an 8 horse- | every part, after being designed in the drawing-oflice, is 
power water-cooled single-cylinder motor; and now the | given an official number, the use of which will be 
standard two-cylindered vertical engine is capable of giving | obvious. When an order for a batch of cars of a certain 
16 horse-power on the brake. In later cars the fashionable | type is given out from the office a list is made out in the 
Vertical engine was adopted, the engine being placed in | drawing-oflice of all the parts required for each car, with 
front under a bonnet, and driving by means of a shaft | their numbers. The list describes the materials to be 
and clutch Panhard change-speed gear, from which a| used and the department of the works which has to 
universal shaft from the countershaft drove the wheels | manufacture the articles. The storekeepers then order 
on the back axle. This is, briefly, the car as at pre- | up the material and pass it over with departmental 
sent constructed, with the important exception that the | sheets for machining. Each “job sheet” has its 
power of the motor, as stated above, has been increased | own number, and to this number the machinist 
from 6 horse-powér to 16 and even 20 horse-power.| books his time each day. A neat system of time 
From the commencement of the movement it has been | cards is adopted, whereon each man gives the time 
occupied on each piece of work, including overtime, the 
latter being kept in a separate column. When overtime 
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bodies, as many as sixteen Coats of paint are applied. 
The bodies of the cars are built entirely of timber. 
For panels and bends compressed Russian birch—made 
in thin layers, and no heavier than aluminium—is used. 
It is very pliable, and said to be more easy to repair in 
| case of damage than this metal. The main portions of 
the bodies are of bay wood and ash, and the wings are 
| either of aluminium or black birch. The whole of the 
body is attached to the underframe by only six bolts, and 

| is thus easily removed. 
| The 12 horse-power car, which is the most popular type 
| built by Messrs. Marshall, has a two-cylinder engine with 
cylinders 4in. bore by 4}in. stroke, and is capable of 
developing 16 horse-power. The cylinders are of 
iron, cast separately, with no water joints and no covers. 
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The valves are placed on top of the cylinder and are held 
by a single bolt and clamp, so that both the valves and 
seatings can be easily removed for inspection and 
re-grinding. The cranks are built up with a fly-wheel 
disc, and the studs are carried inside the crank chamber. 
The latter is of aluminium. The governor, ignition, and 
pump mechanism, are all self-contained with the engine. 
The pump is positive in its action, and is gear driven ; it 
has three-way cocks fitted at each side and at the lowest 
point, so that circulating water can be drained off. The 
governor is of the centrifugal ball type, encased and 
running in oil. The inlet valves maybe either automatic 
or mechanically operated. The governor acts on the 
throttle in the induction pipe, and the engine can be 
accelerated from the steering column by cutting the 
governor out. Splash lubrication is adopted in the 
crank chamber, and drip lubrication to the main bearings, 
reguiated from the splash-board. The carburetter is 
of the Longuemare pattern, and a high-tension system 
of ignition with make-and-break contact employed. 
The shafts and crank pins are all case-hardened and 
ground, and the bearings, of ample surface, are lined with 
anti-friction metal. The steel gear wheels are all cutand 
hardened. They are large in diameter with wide teeth. 
The connecting rods are 1jin. in diameter, and the pins 
and gudgeon pin in the piston lin. diameter. The drive 
is taken through an inverted leather-faced clutch to the 
gear box. The spring and guide are encased within the 
clutch, and the latter is not liable to get out of alignment. 
To rectify any slight tendency in this direction, however, 
owing to a slight twisting of the framework of the car, a 
compensating joint is provided between the clutch and 
the gear box. Thegearing is of the Panhard type, witha 
sliding sleeve on the top shaft. There are three forward 
speeds and one reverse, all controlled by one lever. The 
teeth of the wheels have ample faces and are 
machine cut, case hardened, and bevelled off on 
one side to prevent chipping in changing speeds. 
The case is of aluminium with bearings of gun-metal 
lined with anti-friction metal. Any one of the gear 
wheels can be removed without affecting the others, and 
the box is made so that the top shaft can be taken out 
without removing the whole from the frame. The power 
is transmitted to the lower shaft in the box to the rear 
axle by a central shaft and Cardan joints. The pins in the 
latter are large. A large pinion on the central shaft 
operates a driving wheel which is contained in a sleeve 
and can be removed. The latter wheel is mounted on 
the outside of the differential box fixed in the middle of 
the back axle. The latter is provided with extra long 
bearing surfaces—22in. altogether. The bearings are of 
gun-metal lined with anti-friction metal. The gear 
wheels are all cased in and run in grease. The frame of 
the chassis is of channel steel, and the corner brackets 
are steel castings. Long plate springs are provided, 
working on slides. There is one foot-brake and one 
operated by hand lever. The foot-brake is compen- 
sating, and acts internally on large drums bolted to the 
spokes of the driving wheels by means of expanding 
steel rings covered with hair belting. The hand 
brake acts on the outside of the same drum. The 
steering is effected by a hand wheel, worm and segment, 
and is irreversible, and the whole of the controlling 
handles are carried on the steering post. The cooling 
radiator has between 60 and 70 square feet of surface, 
and the water tank is carried behind the engine inside 
the radiator. The petrol tank is large enough to contain 
10 to 11 gallons of fuel, and is placed under the seat, 
and the non-tremble coil is carried on the dashboard. 
The road wheels are all the same size, 32in. diameter, of 
the artillery pattern. The body is very roomy, uniting 
the advantages of a tonneau with those of a Limousine 
phaeton, without the disadvantages possessed by the 
latter type of the front passengers having to move to 
give access to back seats. The back passengers can 
either sit in the corners, tonneau fashion, or by means of 
a third seat across the door, can use the car like a 
phaeton. The special body is carried up high at the 
back for purposes of comfort and protection from dust, 
and is luxuriously upholstered. Altogether, the Belsize 
car is of pleasing appearance, the workmanship through- 
out is quite satisfactory, and the general design is based 
on sound engineering principles. 








BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES 
No. XIV.* 

King Bridge Company.—These works comprise the 
following main buildings:—(1) Riveting shop, 200ft. by 
820ft., with brick walls and steel roof trusses. (2) Forge 
and eyebar shop. (3) Rivet making shop, 32ft. by 34ft., 
of steel construction, with corrugated iron sheathing; 
this also contains the blower supplying blast to the heat- 
ing furnaces and stoves in the riveting shop, while its 
roof trusses support the main line shaft between that 
shop and the engine-room. (4) Blacksmith shop. 
(5) Machine shop. (6) Painting and loading or shipping 
shop, 100ft. by 170ft., of steel construction, with corru- 
gated iron sheathing; this contains scales and offices 
for use of shippers, and affords ample facilities 
for painting and storing material before shipment. 
(7) Pattern and template shop, 50ft. by 130ft.; of 
timber construction with corrugated iron sheathing inside 
and out; this contains its own engine for the wood- 
working machinery, and has a large floor space for laying 
out and assembling templates. (8) Paint shop, 16ft. by 
30ft.; this is built entirely of steel, and is used for 
storing and mixing paints, oils, &c.; it is remote from 
the other buildings. (9) Packing shop; this is a timber 
building 24ft. by 70ft., sheathed with corrugated iron; 
itis used for storing and packing bolts, bridge pins, and 
small material; also for making packing boxes and 
storing the toojs of the erecting gangs. (10) Inspector's 
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building; this is a wooden building 14ft. by 20ft., near 
the shipping scales, and containing a scale beam; it 
forms an office for the shipping foreman, the company’s 
inspectors, and outside inspectors. The office building, 
containing the business offices and drawing offices, is a 
three-storey brick building. There are also a number of 
smaller buildings. 

About 700 men are employed in the shops. In the draw- 
ing-oflice there are twenty to thirty draughtsmen and 
four checkers. There are no “squads” or squad foremen, 
but all the men work under the general direction of the 
chief draughtsmen, and all drawings are examined by 
the checkers. The drawings are made complete in all 
respects, the template shop not being depended upon for 
any of the work, except in special instances. The 
drawings are filed in a fireproof vault. For the current 
work there is a case having pigeon-holes 2in. by 2in., 
a single set of drawings—rolled up—being filed in each 
hole. When this case is well filled—and this takes two or 
three years—the compartments are emptied, the drawings 
being made up in larger rolls and filed in another case 
having pigeon-holes din. by 4in. The letters, specifica- 
tions, bills of material, \c., for each contract are filed in 
letter filing cases in the seme vault. There are also large 
pigeon-holes or compartments; each draughtsman is 
assigned one of these, in which he places his loose 
drawings and papers every evening. 

The railway lines enter the main or riveting shop, the 
forge shop, and the loading shop, and also serve the main 
unloading yard. In the unloading or stock yard these 
lines of rails pass under a frame consisting of three 
parallel trusses supported on columns. On the bottom 
booms of the trusses run trolley carriers, from which are 
suspended air hoists. These lift the material off the 
railway wagons and stack it, except when the wagons 
carry it directly to the shops. All loading is done under 
cover in the building, 100ft. by 170ft. Finished material 
enters this building from the other shops on narrow-gauge 
trucks which travel lengthwise of the building. Air hoists 
mounted on trolleys travelling on the bottom booms of 
the roof trusses lift the material from the trucks and 
transport it in a transverse direction. The railway track 
entering this building is depressed so that the wagons are 
level with the shop floor, and the air hoists bring the 
material from the narrow-gauge trucks and the painting 
skids to the railway wagons. The air hoists are of 6 
tons capacity, and have a clear lift of 10ft. to 15ft. 

In the riveting shop the machinery is in duplicate on 
each side of the longi- 
tudinal axis, so that two 
jobs can be sent through 
the shop together with- 
out interfering with each 
other. Large work, bridge 
boom members, Xc., is 
done on one side of the 
shop, and the smaller 
work on the other side, 
as arule. Narrow-gauge 
trucks provide for longi- 














and, for the sake of both appearance and economy, a high 


gable was avoided. The building was to be as fireproof 
as possible consistent with reasonable economy. The 
general design is shown in Fig. 21. The following jg 
from Mr. Gifford’s description :— ¥ 


The main dimensions are 200f:. by 320ft. centre to centre of 
walls, bottoms of trusses 22ft. above the’ shop floor, The trusses 
are spaced l6ft. centres, and are supported at their outer ends 
by pilasters in the brick side walls of the shop, and at the centre 
of the building on longitudinal riveted girders, which in turn arg 
carried by four columns 64ft. apart. There are, therefore, fiye 
bays, each 64ft. by 200ft., in which there is no portion of the 
main structure to impede the free passage of material in any 
direction. In fact, the four columns, less than 2ft. square, and 
standing in the longitudinal centre line of the building, are the 
only obstructions in the entire area of 64,000 square feos. 

The ends of the building are closed by brick walls of the same 
height as the side walls. Above these are trusses of the same 
capacity as the intermediate trusses. These two end trusses aro 
supported at their ends on the side walls, and at the centre on 
columns built into the end walls, The gable trusses are covered 
with corrugated iron, with glass windows, This construction 
admits of future extension at either end of the building at 4 
minimum cost, while maintaining a completed and tight structure 
until such extension is made. 

The walls are of common brick laid in lime mortar. They are 
12in. thick, with pilasters 20in. thick by 24in. long, supporting 
the ends of the trusses. On the outside the bottom is finished 
with an Sin. stone water-table, and the top is corbelled flush with 
the faces of the pilasters, which are set out din. from the face of 
the wall. Below the bottom of the water-table the brickwork js 
laid with cement mortar and plastered on the outside. These 
foundation walls are 16in, thick under the 12in. wall, and 20in, 
under the pilasters. Beneath the l6in. foundation walls is a in, 
course of sandstone 30in. square, and beneath the pilasters a 
footing stone 12in. thick by 35in. square. The general depth of 
the foundations below the bottom of the water-table is 2ft. Sin. for 
walls and 3ft. 2in, for pilasters. In some portion of the building, 
where the nature of the soil demanded it, the foundations are 
1ft. and 2ft. deeper. The end walls are practically the same as 
the side walls, but, as they carry no roof load, the pilasters 
project beyond the face of the wall only on the outside, and are 
thus only 16in, thick. The footing course is only 6in. thick under 
the pilasters, instead of 12in., as at the sides, The end walls are 
securely anchored to the end trusses by strap anchors at intervals 
of a few feet. The ends of the trusses are anchored tv the side 
walls by two jin. bolts 30in. long built into the walls, In order 
to provide for possible discrepancies in the ironwork, an opening 
3in. in diameter was left around these bolts for 15in. down from 
the top of the wall, so that the bolts could be moved a little in 
any direction. After the roof was in place these holes were 
poured full of cement. 

The foundations for the centre line of columns, which carry a 
maximum load of 272,000 lb. each, consist of three 12in, stones, 
the bottom one 64ft. square, the top one 3}ft. square. The bot'om 
plates of the column are 32in, square, giving a pressure on the 


re 


ff" = 
| - 





tudinal movement, while 
all transverse movement 





is by air hoists suspended 
from trolleys. 

The radial drills and 
reamers and the pneu- 











matic riveters occupy the 
space next to the wall on : 
each side of the shop. ' 
The riveters are  sus- 
pended from carriages on 
an overhead runway. All 
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tools are driven by belting 
from shafts. For drilling, 
reaming, and _ counter- 
sinking there is a series 
of Cleveland radia! drills. 
The drill spindle has a 
travel of 8iu., and is attached to a carriage or trolley 
running the full length of the radial arm, which may 
be 6ft. to 16ft. in length. Among the special tools is a 
Bement and Miles double-head boring machine for 
simultaneously boring out the holes on the ends of eye- 
bars. [For assembling the turntable drums or circular 
girders of swing bridges there is a heavy wooden floor, 
supported on concrete foundations. Directly above this 
flcor is a circular girder suspended from the roof trusses, 
and having at its centre a vertical pivot for a radial arm, 
the other end of which has a wheel running on the 
circular girder. The arm thus swings in a horizontal 
circle. Mounted on the arm is a trolley, from which 
hangs an air hoist. This hoist, by its travel along the 
radial arm and the revolution of the arm, can cover the 
entire area occupied by the turntable drum which is 
being assembled beneath it. 

The forge shop is equipped with the usual small tools, 
and with hammers and a steam upsetting machine for 
making eyebars up to 12in. by 2}in. in section with 24in. 
heads. The steam hammer is for finishing the heads 
and punching the pinholes, which are afterwards finished 
in a boring machine. The upsetting machine was 
designed and built at the works. The machine shop has 
a Bement and Miles double-head boring machine, designed 
to bore at both ends of an eyebar at once. The boring 
heads can be brought as close together as 3ft., or set 50ft. 
apart, between centres of spindles. 

The two old riveting shops were burned in May, 1893, 
and before designing a new shop to replace them a num- 
ber of other bridge works was visited, and the works’ 
foremen consulted. 
company’s engineer, Mr. Gifford, before the Civil Engi- 
neers’ Club, of Cleveland, it was decided that the build- 
ing should be not less than 200ft. wide, with a clear 
headway of 22ft., the length to be as great as the com- 
pany could afford to build. The roof trusses were to be 
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spaced 15ft. centres, with as few supports as possible | 
‘ centre—Fig. 21, The purlins act as struts, no special struts being 


inside the building. The roof was to be without valleys, 
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stone of about 265 lb. per square inch. Columns are set on a 
sheet of lead jin. thick, and anchored to the foundations by four 
lin. bolts 30in. long. These were set after the columns were in 
place, and were sulphured into the stone. 

The roof is supported by forty-two riveted steel trusses, of 100ft. 
span, which are in turn supported as already described. These 
trusses are so connected to the longitudinal girder as to form 
at the bottom boom a continuous runway from one side of the 
building to the other, except where they are connected to the 
columns. In the whole building there are thus fifteen of these 
runways, each 200ft. long. The trusses are all designed to carry 
a horizontal roof load of 30 lb. per square foot. In addition to 
this, the first eight at the north end are figured for a concen- 
trated load of 10,000 1b. at any point in the bottom boom, and 
the remainder for a conenmtantelt load of 20,000 Ib. at any point. 
The reason for making the first eight trusses—which cover one 
64ft. bay—of less capacity than the remainder was that this end 
of the building is used for handling the stock before assembling, 
and the single loads are thus much less than those handled from 
the other trusscs. 

The main trusses are built of plates, angles, and channels. ‘Tho 
upper boom is of T-shape, consisting of one 10in. plate and two 
angles, Each web member is composed of two angles, placed back 
to back, with thimbles every 3ft. or 4ft. The bottom boom 
consists of two 12in. channels, weighing 20 1b. per foot for the 
5-ton trusses, and 30 1b, per foot for the 10-ton trusses, These 
chaunels are spaced 4in. apart, back to back, and the gusset plates 
for the connection of the web members to the chords are riveted 
between them. The bottom flanges of the bottom chord channels 
form the runways previously mentioned, and on them run trolleys 
specially designed for the purpose of carrying chain hoists, 

The riveted longitudinal girders, five in number, 64ft. long and 
10ft. deep, are constructed mainly of angles. The top boom is 
stayed by a horizontal strut to every pair of main trusses. To 
allow for expansion and contraction these girders are provided 
with slotted holes at one end, as are also the main trusses, The 
columns are of two 16in. plate and four angles, latticed on two 


As described in a paper read by the | sides. The purlins are 6in, channels, spaced about 5ft. apart. The 


wae framing is of angles, all connections being riveted or 
ted. 

Each pair of main trusses is stayed laterally in the plane of the 
bottom chord by a system of iron rods and struts, There being an 
odd number of trusses over each half of the building, the centre 
truss is braced to each adjacent pair by struts only. The top 
ateral bracing consists of rods in every fourth panel, with sway 
rods in the plane A B at each end, and in the plane C D at the 
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— 
rovided. ‘The ventilator has lateral bracing in the same panels as | generator, but to continue to drive, by means of shafting and belt- . 
P ing, the machines already in use in the forge and machine shops, A LARGE DRILLING MACHINE. 


the main roof, . : 

In erection, all parts of the main trusses and girders were 
riveted. The ventilator trusses were riveted complete in the shop. 
The field connections of ventilator trusses to posts, side frame, 
wurlins, supports for corrugated iron end covering and lateral 
connections were bolted, The main trusses, with the exception of 
the member C D and the girders, were riveted up complete before 
raising. The riveting thus consists practically of shop work 
throughout. , : ; : 

The allowed working strains with the maximum loads are 
15,000 lb. per square inch in tension, and 14,000 lb. for compression, 
the latter being reduced by proper formule, All material, except 
that of the lateral rods and bolts, is medium steel, which showed 
an average ultimate strength of about 63,000 Ib. per square inch ; 
elastic limit 38,000 1b. to 40,000 lb.; reduction of area, 50 to 55 per 
cent.; elongation, 25 to 28 per cent. Nearly all the specimens 
tested closed down flat under the hammer without cracking. The 
material was required to meet ‘‘ manufacturers’ standard specifica- 
tions,” but the record of the tests show that most of the material 
was considerably better than those specifications require. 

The roof is sheathed with ]jin. by 6in. pine stuff, matched and 
dressed. This is laid with joints up and down the roof, and is 
fastened directly to channel purlins by 16-penny steel wire nails 
clinched under the top flange. This has proved perfectly satisfac 
tory. The planks were drawn together and down to the purlins 
as well as if they had been nailed to wooden purlins. 

The 45-degree slopes at the sides of the main roof and the 

quarter pitch roof over the ventilator are covered with a layer of 
slater's felt and slated with sea-green slate. The main decks, 
Sift. by 325ft., with a pitch of 14in. per foot, are covered with a 
tbree-ply felt and gravel roof. This is fastened by nails spaced 
10in. apart up and down the roof in ros 30in. apart, with circular 
tins between the felt and the head. The layers of felt are 
cemented together with coal tar, and over the whole is a heavy 
coating of coal tar, in which is bedded a layer of gravel about $'n. 
hick. 
: The shop is lighted by windows in the walls, two to each panel, 
except where there are doors, These windows have thirty-two 
lights, 9in. by 16in. There are ninety-three of this size in the sides 
and ends, and several smaller ones where the location of doorways, 
&c., prevents the use of full-size windows, Altogether there are 
some 3100 square feet of glass in the side windows. 

The sashes in these windows are hung to each other with a small 
wire rope running over a pu'ley in the frame, so that when the 
lower sash is raised the upper one falls through an equal distance. 
In each gable are forty sashes of thirty 9io. by 12in. lights each, 
giving an area of 900 square feet of glass. These are bolted 
directly to the steel framework, and are not movable. 

The sides of the ventilator or lantern roof are practically all 
glass. Each panel has four sashes, the two middle ones hung on a 
horizontal central axis, and so arranged as to swing bottom out, 
and capable of being fastened at various positions from nearly 
horizontal to tight shut, thus affording ventilation as well as light. 
There are 1440 square feet of glass on each side of the ventilator. 
All portions of the ventilator sides not covered by glass are sealed 
with galvanised iron, and around all sashes and places liable to 
leak are flashings of galvanised iron. The result 1s a good water- 
tight job. 

> the main decks are twenty skylights, ten on each side in 
alternate panels. ‘hese lights are l0ft. by 30ft. each, giving a 
total of 6000 square feet of skylight area, or nearly one-tenth of 
the whole roof area. They are glazed with }in. ribbed glass, set in 
putty, and supported by galvanised iron framework. On account 
of this portion of the roof being so nearly flat, it was necessary to 
adopt for skylights the form known as ‘‘shed lights” in order to 
get the requisite pitch, Theseare simply small roofs of one-quarter 
pitch, with the ridge running at right angles to the main ridge. 
The gables are enclosed with galvanised sheet iron, and the 
sides and ends are carefully flashed with the same material. At 
night the shop is lighted by twenty-five 1200 candle-power arc 
lights, 

“The amount of water running off a roof of this size during a 
heavy storm is considerable, and it was determined to construct a 
sewer connecting with a city sewer. It was alsodetermined to builda 
workmen's water-closet and wash-room to connect with this sewer, 
using the roof for water flushing. This closet is built over an open 
vault 4ft. by 24ft., from 5ft. to 6ft. deep, with brick walls plastered 
with cement. The storm water passes through it, and arrange- 
ments are made for flushing in dry seasons, 

The corrugated and galvanised iron and woodwork outside are 
painted with two coats of red iron ore paint and boiled linseed oil. 
The ironwork and woodwork inside are painted two coats of 
white lead and oil, with a faint tinge of blue. The brick walls are 
whitewashed. This white paint inside very effectually aids the 
lighting of the shop. 

The underlying principle in the handling of work in this shop is 
its passage from the north end of the shop, where the material 
enters as plates, angles, channels, &c., from the rolling mills, to 
the south end, where it leaves as completed boom members, 
girders, posts, or whatever it may be, with as little handling 
and moving, and especially with as little backward movement, as 
possible. There are, in fact, two distinct shops, one in each 
half of the building, each so completely fitted with tools that 
a bridge can be entirely built on one side without coming into 
the other, while at the same time the system of overhead run- 
ways permits the easy transfer of work from one side to the 
other, if desirable. Work is moved longitudinally by means of 
trucks running on narrow-gauge tracks on the grornd. There are 
also tracks running transversely, so that material may be carried 
in either direction on trucks, At the intersections of the tracks 
are cast iron turntables. Generally, however, the work is moved 
transversely by the overhead runways. 

Light jib cranes, each with a horizontal boom, on which travels 
a trolley carrying a chain hoist, are used for the support and 
handling of material at the shears, punches, &c. There are also 
short supplementary longitudinal runways for moving material 
before the mazhines. 

The arrangement of tools and machines is such as to conform to 
nearly as possible the above scheme. The material enters at the 
north end, either by trucks from the storage-yard outside, or on 
cars which can be run into the building for a distance of about 
70ft. It is here laid out by templates, plates are straightened and 
sheared, and angles sheared, and the material then goes to the 
punches, which are near at hand. From the punches it is carried 
a short distance to wooden horses, where it is assembled. If 
rejuired to be reamed, it is carried to the radial drills near the 
walls, and then across to the riveters at the centre of the shop. 
From here it passes on to the rotary planers for facing the ends, 
and then to the drills to be bored. It is ther laid on horses again 
to be chipped, painted, and generally finished, and then taken 
outside to be loaded or stored. 

Girders or floor beams which require no reaming, facing, or 
drilling, pass directly from the punches to the south end, where 
they are assembled and riveted under the riveting runways at 
south corners, and then go outside at once, 

lhere can, of course, be no invariable method of moving the 
work along, for much depends on the kind and quantity of work 
in the shop at any given time ; but it is believed that the system out- 
lined, which was planned by Mr. Arthur Clarke, superintendent of 

the Abo. is the most effective and economical one for this class of 
work, 

Very serious thought was given to the idea or equipping the 
machines with electric motors to be driven by a generator con- 
nected with the 14in. by 42in. Hamilton-Corliss engine, which was 
already in place, but for several reasons the scheme was abandoned. 
First, there was much old material, such as pulleys and hangers, 
not ruined by the fire, that could be fixed up and used again ; 
secondly, the plan would have required an entire re-modelling of 
the engine-room, as the engine had not only to drive the new 





and there was nut room enough to set up the generator without 
providiog a new place for it. Third, the estimates submitted by 
several electric companies were sv far in excess of the estimated 
cost of shafting, pulleys, belting, &c., that the company, already 
under a heavy expense in a dull season, shrank from incurring the 

reater outlay. The machines are, therefore, driven by means of 

elting and shafting, as they were in the old shop, and by the 
same engine working in the same location. 

After it was decided to use this method of providing power, the 
question came up whether to raise the shafting in the new shop, so 
that it should hang just below the trusses, or to keep it at the level 
of the old line shaft from the engine-room. The old shaft was 
17ft. high, or 4ft. lower than it ought to be. The question then 
was, should the sbafting be carried about the building on a system 
of trussed supports, 5ft. below the bottom chords, or should a large 
pair of gears be put in at the wall where the line shaft enters the 
building, raising the line to the desired height’ The latter 
method offered greater head room and increased stiffness in the 
supports for the shafting, as well as a saving in cost. The main 
objections to it were the Joss of power in the gear and the necessity 
for introducing considerable bracing and support, for, on account 
of - and vibration, it was not thought safe to rest a box on the 
wall. 

The gears were, however, edopted, and were supported at the 
wall by a braced frame of A shape, resting on the ground and 
braced to the trusses at the top. One of tbe gears is of cast iron, 
while the other is a “filled” gear baving teeth made of maple. 
They run very smoothly and noiselessly, but have required adjust- 
ment once or twice on account of settlement of the ‘“‘ A” frame or 
of the supports of the main shaft outside the building, or both. 

The shafting throughout the shop is supported by cas‘ iron 
hangers depending from steel girders made of 10in. channels, 
latticed. ‘hese girders are supported on top cf the bott»m chords 
of the trusses, and securely belted tothem. This system is very 
rigid, and it certainly ought to reduce getting out of line to a 
minimum. 

As the machines have been arranged throughout the shop with 
reference to their convenience to the work they have to do, and 
not with regard to centralisation on a line shaft, the amount of 
shafting is considerable, and several pairs of mitre gears have been 
introduced for changing the direction of the shafting. It was 
feared that the resistance of this large amount of gearing and 
shafting might test the engine severely ; but owing to the good 
alignment and solid bearings, the engine does its work with 
apparent ease. 

There are in the shop two small upright engines which can be 
connected tu certain portions of the main shaft, other portions 
being thrown out of gear by means of clutches. These are so 
arranged as to run a small number of tools which may be crowded 
with work at night, without running the big engine. 

The trolleys for use on the bottom flanges of boom channels of 
roof truss have been already mentioned. Each trolley has four 
cast iron wheels, 10in. diameter, 2}in. face, turning on steel pins 
2in. diameter, by means of fifteen 4in. cold rolled steel rollers. On 
account of the shapeof the flanges the wheels cannot stand vertical, 
but are inclined towards each other at the bottom. The two side 
lates are 16in. deep by 18in. long and }in. thick, trimmed at the 

ttom so as to present a neat appearance, and reinforced by a 6in. 
by 4in. bar at the top, where they take the pins. The plates con- 
form to the inclination of the wheels until they pass below the 
bottom of the chord, when a slight bend brings them to a vertical 
position. The chain hoist is hooked into a 1jin. loop riveted into 
a forged bar shouldered down at each end to 1#in, diameter, and 
supported in holes near the bottom of the two side plates. These 
trolleys will carry eight tons. 

For handling the portable compressed air riveters, and for 
moving pieces of work before the fixed steam riveter, there have 
been devised systems of overhead runways, supported by the 
trusses, and extending longitudinally. Near the centre of the shop 
are two of these runways, each 80ft. long, and in each south 
corner one 128ft. long. On the runways carriages are operated 
by means of a hand chain passing overa wheel keyed to one of the 
shafts. 

The track is a 67 Ib. steel rail carried some 2ft. below the bottom 
chords of the trusses by means of bent angle hangers riveted at 
the top into the channel girders supported on the main trusses. 
They are strongly braced in all directions. These runways are 
arranged in pairs, the rails being about 10ft. apart, and the car- 
riage travelling between them. Underneath each truss the rail is 
cut so as to leave a space of 7in. for the passage of the trolleys 
running on ths trusses. The carriage has six wheels, three at each 
end, so that two are always bearing on the rail, and the wheels are 
thus prevented from getting fast in the gaps in the rail. Piveted 
between the end plates of the carriage is a 12in. H beam, on which 
runs a trolley for moving the riveter or work transversely. The 
trolley has a travel of about 7ft. All journals in the carriages and 
trolleys have roller bearings. All parts are designed to carry five 
tons. 

The question of heating so larga a space as that included in this 
shop was quite a serious one. ‘I'he idea of any general heating 
system, such as by steam radiators or hot air, was early abandoned 
on account of the cost. Of course, it is not necessary that the 
temperature be kept so high as in shops where the employé: are 
engaged in les3 active labour, and the numerous rivet-heating 
furnaces help materially in heating theair. But there are many 
parts of the shop where men are engaged in occupations requiring 
but little bodily exercise, such as laying out work, and for these 
places it was desirable that some means of local beating should be 
introduced. Mr. H. W. Wing, vice-president of the company, 
suggested the use of stoves with crude oil, such as is used in all 
heating furnaces throughout the works. This scheme has been 
elaborated, with the result that the temperature of the shop is 
always comfortable. The stoves are simply rectangular boxes of 
fire-brick about 2ft. by 4ft., and 2ft. deep, open on top, and placed 
partly in the ground and partly out. On top are set cast iron 
cylinders brought in at the top into spherical shape, with a hole 
cheat 6in. in diameter for draught. These cast iron stoves act 
simply as radiators. The oil is introduced at one end of the brick 
box, and is sprayed by an air blast just as is done in all the heating 
furnaces. These stoves are excellent heaters, and will keep the 
air comfortable for many feet around them, while the cost of 
fuel is very slight, and that of operation is practically nothing. 








THE MoseLy CoMMIssioN Revrort.—In reply to numerous 
inquiries, we have to say that we understand that the Board of 
Trade is about to publish the Mosely Commission Report in a cheap 
form at an early date. 

May Day ParaDE oF Motor Wacons.—Owing to the early 
hour at which it took place, the striking display of heavy motor 
vehicles which was called together on the Thames Embank- 
ment on May lst by the enterprise of the Thornycroft Steam 
Wagon Company did not attract the public attention which it 
deserved. More than thirty vehicles of various types were entered 
in friendly competition by their drivers for three money prizes 
offered by the Thornycroft Company for the best kept wagons. 
The judges were the Hon. John Scott Montagu and Mr. 
W. J. Bull, and the first prize was awarded to the driver of 
a Thornycroft wagon owned by Messrs. Whiteley. A particularly 
interesting exhibit was a water van built by Thornycrofts, 
and said to be the oldest motor vehicle of the heavy type on the 
road, It is owned by the Borough of Chelsea, and is in a remark- 
ably good state of preservation, showing that the depreciation is 
not so great as sometimes argued. We understand that Messrs. 
Thornycroft have ep to the present built three hundred motor 
wagons, 








Ir, up to the present, the drilling machine has not been so 
much affected by the development of high-speed too) steels as 
the lathe, it is absolutely certain that in the very near future it 
will, as far as conditions will permit, undergo the same treat 
ment. For whilst at first the knowledge of howto make twist 
drills of the new steel was strictly limiteu, it is now expanding, 
and there can be but little doubt that before many months 
drills for working at quite unprecedented speeds will be upon 
the market. Several makers have already appreciated that 
fact, and are turning their attention to the design of machines 
competent to stand the stresses which accompany such rapid 
consumption of power. 

An example is before us in the fine machine made by Mr. 
W. Asquith, of Halifax, and recently despatched to one of the 
Royal Dockyards. A general view of this tool is given upon 
page 468. An idea of its size will be obtained from the 
following particulars :—It will drill holes up to 6in. diameter 
and 24in. deep out of the solid, it will heavy bore up to 24in. 
diameter, and to twice that size for light work. Being intended 
for high-speed steels, it is geared torun fast with great power. 
The spindle is 5in. diameter, and from its nose to the table is 
5ft. 4in. ata maximum. The overhang is over 3ft., so that 
objects up to 6ft. diameter can be drilled or bored in it. 

The spindle, which is accurately ground between dead 
centres, has a hand and variable self-acting feed of 24in. and 
a total adjustment of 5ft. by means of a movable head. It 
is balanced by weights inside the box-shaped body, and has a 
quick motion for rapid sctting, as well as the fire hand 
adjustment. A long nut on a screw provides for the feed, the 
great pressure on the drill rendering a rack, with its consequent 
side stresses, unsuitable. The immediate bearing for the 
spindle is, of course, following the best modern practice, a 
long cast iron sleeve running in adjustable bearings. This 
sleeve is conical, accurately ground, and runs in hard gun- 
metal bearings. . The thrust is taken by hard steel plates in 
an oil bath. The feed is driven by a long belt running at a 
fairly high speed. There are six changes; the self-acting 
feed is thrown in and out by a positive clutch on the drilling 
head. The latter is capable of a 3ft. adjustment vertically 
on the body of the machine. It is guided by two [ |strips, 
and has four large bolts for securing it in position. These 
guide strips can be easily re-adjusted when necessary, so that 
the boring head may be kept tru'y in line with the screw 
bearing. The head can be raised or lowered by power with fine 
hand adjustment, and is balanced by weights inside the main 
frame. All the handles for effecting this and the other 
motions of the machine are, it will be seen, on or near the 
drilling head, so that they are under the operator’s hand. 
The position and arrangement of the driving cones, &c., are 
shown in our illustration, from which also a good idea of 
their size and the length of the drive may be gathered. In 
order to obtain the power required, they run at a high speed. 
The gearing is of steel, and, needless to say, machine cut. 
Twenty changes of speed are provided, running regularly 
from the slowest to the fastest without any gaps. 

It is unnecessary to describe the base-plate, which is of the 
ordinary kind, except that it has provision for carrying the 
work tab!e and for a steady for the boring bar. For this 
steady bearing the same idea as for the spindle guide is 
adopted. The bar simply slides through a long bush, which 
revolves in a large adjustable bearing. The bush is conical, 
and both it and the bearing are ground truly circular, so 
that the boring of a practically true ard round hole is 
assured. 

A compound work table is provided with the machine. It 
is about 6ft. long by 4ft. wide, and has a longitudinal traverse 
of 2ft. Gin., and a transverse traverse of 4ft. Gin. An opening 
in the table permits the passage of boring bars, ard is closed 
by a filling piece when drilling is teing done. 








MEMORIAL TO THE LATE SIR HENRY 
BESSEMER. 

WE are requested to announce that a representative committee 
bas been formed for the purpose of raising a memorial to the late 
Sir Henry Bessemer. The phenomenal industrial development of 
the world in recent years is largely due to the metallurgical 
process which bears the name of Bessemer, and it has long been 
felt that his life’s work should be suitably commemorated in the 
centre of the British Empire. 

The objects of the memorial are as follows :—(1) The erection— 
and, if necessary, the endowment—of mztallurgical teaching and 
research works in connection with the University of London, 
equipped for the tes'ing of ores and metallurgical products by 
modern methods and for the investigation of new methods and 
processes. (2) The foundation of international scholarships fr 
post-graduate courses in practical work in connec‘tion with pro- 
posals now under the consideration of the Board of Education. 

The Committee includes leading representatives of the metal- 
lurgical, engineering and mining industries and professions, and of 
education authorities. 

A meeting to inaugurate the fund wil] be held at the Mansion 
House on Monday, June 29th next, particulars of which wi!l be 
published later. 

All communications shouid be addressed to the Secretary, 
Bessemer Memorial Fund, Salisbury House, London, E.C. 


BESSEMER MEMORIAL FUND. 
last OF CoMMITTEE, APRIL 50TH, 1903. 

Chairman: Sir William H. Preec>, K.C.B., F.R.S., Chairman of 
the Society of Arts. 

Trustees: Sir Francis Mowatt, G.C.B., Permanent Secretary to 
the Treasury ; Julius Wernher, Messrs. Wernher, Beit and Co. 

Secretary: Charles McDermid, Secretary of the Institution of 
Mining and Metallurgy. 

Sir W. de W. Abney, K.C.B., F.R.S., Board of Education ; 
Col. Charles Allen, Chairman, Sir Henry Bessemer and Co.. 
Limited ; the Right Hon. Lord Alverstone, G.C.M.G., Lord Chief 
Justice; Sir William H. Bailey, Manchester; Sir John Wolfe 
Barry, K.C.B., F.R S.; Sir Steuart C. Bayley, K C S.L.; Maj.-Gen. 
Sir Owen Tudor Burne, G.C.I.E., K.C.S.1.; Sir Edwin Durning- 
Lawrence, Bart., M.P.; Sir Christopher Furness, M.P.: Dr. C. le 
Neve Foster, F.R.S.; the Right Hon. R. B. Haldane, K.C., M.P.; 
Professor A. K. Huntington, King’s College, London; Alfred 
James, Vice-president Institution of Mining and Metallurgy : 
Hennen Jennings, Wernher, Beit and Co.; Walter McDermott, 
Fraser and Chalmers, Limited ; Edward. P. Martin, Guest, Keen 
and Co, Limited; C. Algernon Moreing, Bewick Moreing and 
Co.; Richard Price-Williams, M. Inst. C.E.; Sir Arthur Rucker, 
F.R.S., Principal of the University of London; the Vice-chancel'or 
of the University of London; the Right Hon. The Lord Mayor, 
Sir Marcus Samuel ; the Right Hon. Lord Strathcona, G.C.M.G ; 
Sir H. Truman Wood, M.A., Society of Arts ; Sir Thomas Wright- 
son, Bart., M.P, 
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LARGE DRILLING AND BORING MACHINE 


MR. W. ASQUITH, HALIFAX, ENGINEER 


(For description see page 467) 
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CURVES OF MAXIMUM BENDING MOMENT. 
By ArTHUR L, Bet, B.A., B.E. 


In order to siimplify the calculations of flange areas in 
jate girder bridges of short or moderate span, it is not 
unusual to assume that the stresses actually produced by 
the moving loads are equal to those produced by a 
uniformly distributed load. This assumption is very 
convenient; but if the equivalent distributed load is 
eat enough to produce bending moments near the 
abutments equal to those actually produced, there is a 
robability that the flange area in the middle will be 
unnecessarily great, and an additional dead load will thus 
be added to the bridge where it is least able to bear it. 
It is not unlikely that the money saved in drawing-office 
salaries is wasted in providing useless steel in the bridge, 
and it is suggested that large railway companies having 
extensive strengthening works or new works in hand 
would probably save money by setting aside the uni- 
formly distributed load system and employing an 
engineer specially to plot the actual curves of maximum 
pending moment for all spans, say, from 5ft. to 100ft. 

These curves, though not so simple as the parabola of 
the uniformly distributed load, may still be readily 
obtained in the following manner:—Consider first the 
case of a single rolling load W ona span of length /. 
When at rest at any point P, the curve of bending 





Fig 1. 
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moment is represented by two straight lines—see Fig. 1— 
ABand BC. 

As the load W moves away from the left abutment the 
apex B rises, reaching its maximum value at B', when 
the load is in the centre. Through these successive 
points B, B', &c. &c., a curve may be drawn, which is the 
curve of maximum bending moment for the span under 
consideration when subjected to a single moving load. 
That the curve is a parabola will be evident from the 
following :— 

Let O in Fig. 2 represent the origin in a system of 


rectangular co-ordinates OX and OY; : is the half span 


and the point X Y is one of the abutments. When the 
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weight W is at a distance d from this abutment, the 
reaction at the abutment (X Y) is equal to 
W (2Y - da) 
2Y 
and consequently the bending moment 
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therefore the curve is a parabola. 

By making y = o we find that the curve cuts the x 
axis at a distance from O equal to X — 2 ¥. 

Calling this point o’, and transferring the origin from 
O to o’, we obtain for the new equation of the parabola 


W . . . . . . . 2 


= (4 


=yv" : 
or 
4? = 2 i, 
; W 
the usual form of the equation of a parabola, When y 
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But : Y is the bending moment 





produced at the centre of the span / by a weight W placed 
there, Y being equal to i 


In order, therefore, to plot a curve of maximum bend- 
ing moment for a single rolling load, we require only to 
calculate the central bending moment, erect an ordinate 
equal to it, and then construct a parabola having the 
upper end of the ordinate as vertex and passing through 
the two abutment points. 

The parabola may be plotted by assigning different 
values to « in equation (8) and calculating the corre- 
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sponding values of y, or, more readily, by the simple 
graphic method shown in Fig. 3. 

We have now obtained the curve of maximum bending 
moment for a single rolling load, but, except in the case 
of very short spans, such a case would never occur in 
practice, as, when a locomotive crosses a bridge, a 
number of rolling loads pass over it simultaneously. 

Let us consider the simple case of two rolling loads 
both on the span at the same time. 

Fig. 4 shows two loads W and W’ on a span of length 


Fig 4 
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1, and ABCD is the corresponding curve of bending 
moment. Now, suppose the weights to move forward 
to the positions indicated by wand w’. The new curve 
of bending moment will be Abe D. By moving the loads 
forward simultaneously, in this manner, we obtain a 
series of polygons on the base A D, and, by drawing in 
a curve through the apices furthest from A D, we obtain 
the curve of maximum bending moment for the double 
load as it passes over the span. But this would be 
a very tedious process when a large number of loads 
have to be considered simultaneously, and the curve may 

















be more readily obtained by first drawing, separately, 
the parabolas of maximum bending moment due to each 
load as it passes over the span, and from these obtaining, 
by the method of superposition, the curve due to the 
double load. 

The procedure is as follows :— 


Maximum central B.M. due to W = ba °F 
+» Wl 
, ” ” ” W = 2 5) 2 


As shown in Fig. 5, draw, vertically above one another, 
the parabolas of which these are the vertex heights. 

The curve of maximum bending moment may now be 
drawn in, as follows, on the line AB. Suppose the 


move on to the bridge from left to right, until the weight 
W’ reaches the point a. To find the curve of bending 
moment for this position project downwards from « to 
the lower parabola. Erect the perpendicular a” 9’, join 
A" 9" and ¢” B", and transfer the triangle A” 9” B” to the 
line A B, 

Now let the weights move forward again to the right, 
taking up any new position, say that shown by dotted 


circles. Project downwards once more as shown in 
dotted lines. The new ordinate 8¢ at 8 will be equal 
to B’¢' + B'¢". Similarly, the new ordinate at Y will 


be found by adding together the sum of the ordinates 
beneath it, intercepted respectively between A’ B’ and 
the line gp’ ¢’ and between A” B” and the vertex of the 
triangle A” Y” B”. 

By drawing the successive curves of B M, say, for 
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every foot of space as the locomotive moves forward, we 
obtain a series of polygons on the base A B, through the 
outermost apices of which the required curve is drawn. 
An example from actual practice may render clearer 
the application of the foregoing principles : 


Max. Central B.M. axle No.1 = 3-4 x 26 = 85 _ foot-tons. 
= - No.2=3-5 x 25= 87-5 a 
o No. 3 = 8-25 x 25 = 206-25 4 
‘a a No. 4 = 7-25 x 25 = 181-25 “s 
a No.5 = 4-5 x 26 = 112-5 na 
eS a No.6 = 4-5 x 2— = 112-5 a 
No, 7 = 4-06 x 25 = 101-5 io 


Plot seven parabolas vertically above one another 
having, respectively, the foregoing vertex heights—see 
Fig. 7. To a separate piece of paper transfer the 
spacing of the locomotive wheels to the same horizontal 
scale as the parabolas, and apply it to the base of any 
one of the parabolas, say No. 7. By moving it back- 
wards or forwards we may represent the locomotive 
passing over the bridge in any direction. Suppose we 
take successive positions 10ft. apart. As wheels No. 1 
and No. 2 come on to the span they produce bending 
moments, but these may be neglected, as in all proba- 
bility they do not, by any means, nearly approach the 
maximum at any point. 

Let us therefore consider the case when wheel No. 3 
has rolled on to the bridge from left to right and rests 
2ft. from the left abutment. Apply the separate piece of 
paper so as to represent this arrangement. Project up- 
wards from wheel No. 1 to its curve (No. 1); also project 
upwards, similarly, to curves 2 and 3. In each parabola 
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draw the ordinate thus found, and, from its upper 
extremity, draw lines to the abutments. We thus obtain 
in each case a triangle, which is the curve of bending 
moment for one weight only placed in the position indi- 
cated on the span. The curve of bending moment due to 
the joint action of the three loads acting simultaneously 
is given by adding together the ordinates of each triangle. 
The curve will, of course, have only three apices occurring 
above the weights. It will only be necessary, then, to 
consider the ordinates at these three points. By the aid 
of a pair of dividers, add to the maximum ordinate of tri- 
angle No. 1 the ordinates vertically below it in triangles 
2and 3. Plot the sum as an ordinate of the new curve 
of maximum bending moment, at the point where wheel 
No. 1 is now supposed to be resting. Plot similar ordi- 
nates at the points where the other wheels rest. By 





weights, which are kept at a constant distance apart, to 


joining the upper extremities of the ordinates found in 
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this manner and the abutments we obtain the curve of 
bending moment for that position of the locomotive. 

Now, suppose the locomotive to move forward 10ft. 
Wheel No. 4 will be on the bridge, and its parabola must 
be taken into consideration also. Repeat the former 
process in the manner indicated by the dotted lines. 

It would be tedious to carry this example right through, 
and would also confuse the figures; but the outer dotted 
polygon—which in this case completely envelopes the 
inner—is the curve of maximum bending moment for 
these two positions. As the locomotive might reasonably 
be expected to run backwards on to the bridge from left 
to right, the final curve must be symmetrical about the 
central ordinate. We must therefore project the upper 
ends of the longest ordinates across, horizontally, to 
equal distances from the centre on the other side. The 
final curve will then be as dotted lightly. 

In plotting curves by this method it is necessary to 
exercise great care in plotting the individual parabolas. 
As large a number as possib!e of points on the parabola 
should be found, and the horizontal scale should be a 
large one. If the horizontal scale is small the sides of the 
parabola near the abutments will be nearly vertical, and 
a very small error in the position of the loads on the 
span will cause a much larger error in taking off the 
bending moments. 

To the curve of maximum bending moment for the 
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100 
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moving load may be added an allowance for the acci- 
dental shocks and additional stresses to which the bridge 
will be subjected by the kinetic force of the moving load, 
and by the vibration of the girders. It is not unusual in 
the uniformly distributed load system to assume these 
contingencies to be covered by an addition of a certain 
percentage of the load decreasing as the span increases. 
This gives a large increase of flange area at the centre of the 
span, and practically none at the abutments, where shocks 
would appear to be quiteas common and assevere. Where 
the deflection is great and the span short centrifugal force 
in a vertical plane must be considered, but this, and the 
impact caused by uneven rail joints, sr2 almost neg- 
ligible, when compared with the stresses caused by the 
vibration set up by a badly-balanced locomotive passing 
rapidly across the bridge. If the period of lateral 
oscillation of the locomotive happens to coincide 
with the period of vibration of the main girders, the 
regular lurch from side to side may induce serious 
stresses in the structure. As a general rule speeds 
less than 25 miles per hour do not materially increase the 
stresses due to the equivalent dead load, but beyond that 
limit the stresses increase rapidly. The central deflection, 
however, is but little affected. The experiments of 
Robinson and Turneaure show that the bridge sways 
about its mean deflection curve, which is, itself, practically 
unaltered by the speed. Supposing, then, that we assume 
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the centre of the span to be a fixed point, the vibration of 
the half span between that point and an abutment would 
exert equal stresses at the abutment, and at the centre, and 
it will therefore be evident that the addition of a per- 
centage to an assumed equivalent dead load, whereby the 
flange area receives a large increase at the centre, and 
a much smaller increase at the abutments, is not 
satisfactory. 

The whole subject of the allowance for these subsidiary 
stresses is very involved. The contingencies enumerated 
do not readily lend themselves to mathematical treat- 
ment, and opinions differ as to the additional metal 
which must be put into the girders to cover them. 
Whatever allowance is made must be largely empirical, 
and it is better that the engineer should determine it 
himself after taking into consideration the class of loco- 
motives running over his bridges, than that the matter 
should be left undecided, and every draughtsman establish 
laws of his own based on his own experience, or, possibly, 
on the more fragile foundation of his imagination, 





The percentages recommended by Mr. Farr in his paper 
on “ Moving Loads on Railway Underbridges” (Minutes 
of Proceedings of the Institution of Civil Engineers, 
vol. exli.) are shown in Fig. 8, 

The allowance decided on may be plotted outside the 
final curve of maximum bending moment due to the 
moving load only. 

Before using the curve for the purpose of taking out 
flange areas or moments of resistance, it is necessary 
to plot, with vertex downwards, on the span as base the 
parabola of bending moment for the uniformly distributed 
dead load of the bridges. Such a curve, which is, of 
course, only tentative in the first instance, is shown 
dotted below the curve of maximum }3 M in Fig. 7. 

In order to find the necessary flange,area at any point on 
the span, measure on the diagram the total bending 
moment at that point. This will be the length of the 
ordinate intercepted between the curve above the span 
and the parabola below. If the whole load is carried by 
two main longitudinal girders, divide by two. Then :— 
Bending moment = m foot-tons = m X 12 inch-tons = 
s A d (approximately), d being the distsnce in inches 
between the centres of stress of the two flanges, s the 
safe stress per square inch, and A the flange area in 
square inches. 

From this approximate solution the true dead weight 
of the bridge may be found, the parabola of dead load 
re-drawn, and the strains taken out more exactly, thus :— 
(see Fig. 9.) 

Maximum B M at point P = m’ foot-tons = m' x 12 
inch tons. 

= moment of resistance = R. 
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f being the maximum unit stress at a distance H from the 
neutral axis, assumed to vary uniformly from zero at the 
neutral axis; and h the variable distance of an element 
of area from the neutral axis. D is the diameter of a 
rivet hole. 

In view of possible future amalgamations of different 
lines, the most trying locomotive on neighbouring railways 
should be censidered. Might not the Board of ‘Trade, 
which has unique opportunities of viewing as a whole 
the question of loads on railway bridges, undertake to 
plot curves of maximum bending moment, as suggested 
in this paper, and issue them to the engineers of the 
different railway companies, not, of course, for com- 
pulsory use, but merely as an indication of the advantages 
of standardisation? It is not probable that the Govern. 
ment will ever take over the management of the English 
railways as most of the continental Governments have 
done, yet such a step is possible. If that happened, and 
the bridges had been designed to carry the most trying 
locomotive in the country, a great deal of expense and 
— in strengthening existing bridges would be 
saved. 

In order to complete the information required for the 
design of bridges, the spacing and loads of the locomotive 
wheels should be given for reference. Curves of maximum 
vertical shear may be plotted in a similar manner to 
those of maximum bending moment. 
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AMERICAN PRODUCTION OF OPEN- 
HEARTH STEEL. 


THE figures of the American Iron and Steel Association 
dealing with the output of open-hearth steel in the United 
States during last year show a very notable advance. The 
quantity of Bessemer steel made in the twelve months exceeded 
that of 1901 by only 593,169 tons, which, considering the 
manufacturing activity and the output of pig iron, was 
disappointing. It will be remembered, however, that in 
presenting his statistics of Bessemer production, Mr. Swank 
pointed out that the production of neither Bessemer ingots 
nor Bessemer rails had kept pace with the steel industries 
taken as a whole. The reason was that the Lackawanna Iron 
and Steel Company dismantled its Bessemer plants and its 
rails mills, as well as its remaining blast furnace at Scranton, 
early in the year 1902, preparatory to the erection at Buffalo 
by the Lackawanna Steel Company of new and more extensive 
works, which are not yet entirely completed. Mr. Swank 
shows now that the increase in the open-heath steel production 
was 1,031,420 tons. The quantity made was 5,687,729 tons, 
as compared with 4,656,309 tons in 1901, 3,398,135 tons in 
1900, 2,947,316 tons in 1899, 1,137,182 tons in 1895, and 
669,889 tons in 1892. It is not long since the Bessemer out- 
put constituted almost the entire steel production of the 
country. At present open-hearth steel making is growing so 
fast, that with a continuance of the pace itcan be a matter 
of only a few years when the two varieties will beequal. The 
progress of both varieties has been very striking, as may be 
seen from the following table :— 


Bessemer and Open-hearth Production, 
1902. 1901. 1900. 
Tons. Tons. Tons. 

5,687,729 .. 4 656,309 3,398,185 . 

9,806,471 .. 8,713,302 .. 6,684,770 .. 


1899, 
Tons, 
2,947.316 


Open-hearth steel 
7,586,354 


Bessemer 
Total of two .. 14,994,200 .. 18,369,611 
1898, 
Tons. 


Open-hearth steel .. 2,230,292 .. 
Bessemer .. .. .- 6,609,017 











10,533,670 


1896. 
Tons 
1,298,700 
5,475,315 .. 8,919,906 


Total of two .. .. 8,839,309 7,088,986 5,218,606 


It will be seen that the combined output of open-hearth 
and Bessemer steel in 1902 fell only a few thousand short of 
15 million tons, being 14,994,200 tons, and that in the space 
of six years the production has almost trebled. The output 
of steel by other processes than the Bessemer and the open- 
hearth reaches a comparatively small quantity, varying but 
little from 100,000 tons per annum. Probably it would be a 
very close estimate to say that the total output of steel of all 


. 10,082,905 .. 


1897. 
Tons. 
1,608,671 











kinds in the United States in 1902 aggregated 15,100,000 grogg 
tonsof 22401b. In comparison with these totals, Europe shows 
up badly enough. The figures for France have just been 
published, and they show a total of 1,660,300 tons of steel ingots 
—metric ton of 2204 1lb.—produced in 1902, against 1,451,151 
tons in 1901. It is too early to have any figures for Great 
Britain, but assuming that this country made roughly 
5,000,000 tons of steel in 1902, and crediting Germany with 
6,500,000 tons, the total of Great Britain, Germany, and 
France combined would stand at only about 13,500,000 tons 
as against the 15,100,000 tons for the United States. It ig 
claimed that in point of actual consumption America used 
up more steel Jast year than the rest of the world combined, 
With steel production far in excess of the largest previous 
figure, the steel makers were unable to meet the demands 
upon them, and large importations from abroad became 
necessary. Taking simply the imports of ingots, blooms, 
slabs, billets, and bars, and disregarding all other items, 
286,821 tons were imported from abroad in the calendar year 
1902 against only 8164 tons in the calendar year 1901. Exyorts 
of billets, ingots, blooms, and rails, at the same time fe|! to 
only 69,864 tons, as against 346,669 tons in the calendar year 
1901, and 463,630 tons in the calendar year 1900. Including 
other and finished forms, it is claimed that the consumption 
of steel cannot have been less than 16,000,000 tons. 








OBSERVATION TOWER, NIAGARA FALLS, 


Ir will interest engineers to know that it has been decided 
to take down the steel observation tower at Niagara Pills, 
New York. This decision comes as a result of very peculiar 
and remarkable conditions of general interest. The tower 
was erected about ten years ago for the purpose of affording 
visitors to Niagara an opportunity of viewing the spectacle of 
the great cataract, the upper river and the beautiful gorge, 
from a point that would give acommanding view. The tower 
stands on the riverway immediately opposite Prospect Point, 
the great gathering spot of the thousands who annually flock 











NIAGARA FALLS OBSERVATION TOWER 


to Niagara, For¢the purpose for’which it was erected, its 
structure isfideal and commanding. It stands 331ft. high, 
and about its base it is enclosed by a building used for hotel 
purposes, 

While its position is perfect as a view point, time has shown 
it to be particularly unfortunate, and its very nearness to the 
spectacle which inspired its erection has served to develop 
rm decision to remove it. Where the tower stands it is 
about 1000ft. back from the brink of the American Fall, a 
little to the north-east. In winter time the high winds pick 
up the spray cloud of the falls and sweep it against and 
through the high portions of the tower. When the weather 
is cold, the spray freezes, and the tower becomes coated with 
ice. When a thaw follows, the ice breaks away from the 
tower parts, and in some cases has plunged through the glass 
roof of a museum building adjoining on the north. This is 
the result that has brought forth the decision to raze the high 
structure. 

When damage was done to the museum building, andsome 
of the contents, the museum owners instituted suit for 
damages. After an extended contest substantial damages 
were awarded, the Court’s decision also declaring that the 
nuisance of dropping ice must be abated or the tower taken 
down. Time passed, and the museum owners made further 
complaint to the Court, alleging the nuisance still existed, and 
asked for an order compelling the destruction of the tower. 
The case went toa referee, anda hearing washeld. Then the 
Tower Company capitulated and agreed to take the tower 
down. ‘This will be done before the end of the present year. 

While many thousands of people have ascended to the top 
of the tower to drink in the magnificent view to be had there, 
the tower gained some little additional fame during the Pan- 
American Exposition from the fact that searchlights were 
installed on its top, and signals exchanged with similar 
lanterns erected on the electric tower of the Exhibition 
grounds, 
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RAILWAY MATTERS. 


Tur Cape Government has announced that through 
jlway bookings can be effected to all parts of Rhodesia and to 
Beirhe Tourist circular tickets will be issued. 


A MEETING of railway men in Liverpoo] last week 
ided on the federation of the Society of Locomotive Engineers 
nd Firemen and the Society of Railway Servants. The division 
of the two societies, it was contended, was the cause of weakness. 


Tur Corporation of Derby are about to consider a 
scheme of electric tramways. A joint report has been issued by 
Mr. John Ward, the borough surveyor, and Mr, T’, P, Wilmshurst, 
porough electric engineer, recommending the overhead trol'ey 
system. 

A scHEME has been Prepared for carrying out an under- 
sound railway in Manchester, with connections with the priacipal 
put-districts. It is proposed to have stations convenient of access 
for those coming into and returning from the city and also for 
local traffic. 

Tue Orleans Railway has ordered a new type of auto- 
mobile carriage. The Paris Lyons, and Mediterranean Railway bas 
laced a similar order with the Serpollet firm. These carriages 
are intended for working branch lines with scanty traffic, which 
does not warrant the expenditure involved in ordinary railway 
operations. 

Oy Friday, April 10th, the Committee appointed to 
decide upon the route to b2 taken by the new line of railway which 
is to connect the Siberian Ruilway with the Northern Railway now 
in course of construction, resolved by a great majority that the 
jrojected connecting line shall be built by way of Kurgan, Shadrinsk, 
ekaterinburg, Krassno-Oosimsk, and Chepzy. 


Tue district superintendent in Liverpool of the 
London and North-Western line, Mr. Charles H. Dent, has been 
appointed general manager of the Great Southern and Western 
Railway of Ireland, in succession to the late Mr. Colhoun. He is 
a son of the late Admiral Dent, a former superintendent of Holy- 
head railway steamers, and a brother of Mr. Frank Dent, goods 
superintendent at Broad-street Station, London. 


Owe to difficulties which have arisen in America in 
connection with third rails when these become coated with ice, the 
Aurora, Elgin, and Chicago Railway has adopted the use of brine. 
A solution is stored in a tank on the front of the car, and fed to 
the rail by means of a rubber pipe. When thrown about 5ft. in 
front of the car it is said to destroy totally any insulating proper- 
ties possessed by the covering of ice. For a run of 24 miles about 
8 gallons of brine are required. 


A Buve-Book has just been issued containing a 
summary of the accidents and casualties which were reported to 
the Board of Trade as having occurred upon the railways in the 
| nited Kingdom during the twelve months ended December 31st 
last. From this it appears that, of the 12 persons killed and 854 
injured, 2 passengers were killed and 232 passengers and 15 
servants and 1 other person were injured in collisions between 
passenger trains or parts of passenger trains, 


Tur “ electrified” Mersey Tunnel Railway was formally 
inspected on Sunday by the directors of the company and opened 
for public traffic. The converting of the system from steam to 
electricity, which is the first to have taken place on any British 
railway, has been carried out by the Westinghouse Company, at a 
cost of over £300,000. In the past ten million passengers have 
been carried annually on this railway between Liverpool and 
Birkenhead, but the company was not successful financially, 


Last Friday evening a train which was carrying navvies 
working on the extension of Wemyss Bay Railway was shunting into 
Wemyss Station. It ran down the incline at great speed. The 
brake failed, and the train dashed into the buffers in No. 2 dock. 
The shock was so severe that the two end carriages, which contained 
about fourteen men, were telescoped. Help was quickly at hand, 
and the men, who were huddled up among the wreckage, were 
extricated as speedily as possible. It was then found that two had 
been killed and six injured. 


In view of the approaching amalgamation of the 
Finnish railway system with that of the Russian Empire by way 
of St. Petersburg, the Governor-General of Finland has requested 
the Finnish Senate to take the necessary steps for the purpose of 
introducing into the Grand Duchy rolling stock of the ordinary 
Russian type. At the same time a system of through goods traffic 
is to be organised, so that henceforth goods trains may be able to 
circulate between Finland and Russia and v ce vers? without being 
compelled to unload their freights. 


Somz months ago a Russian engineer, M. Eb. N. 
Rykovski, broughtoutanew ty pe of cattle truck for use on the Russian 
railways. The cattle truck is in two stories and can carry from 
thirty-two to sixty-four head of cattle. A trial of the new truck has 
been made on the Samara and Zlatoust Railway, and the authorities 
have ordered it to be tried as a means of conveying cattle destined 
for exportation abroad, and especially to England. As the Russian 
railways have been built with level crossings instead of bridges, 
these two-storied cattle trucks will be able to circulate freely. 


Russia no longer makes any secret of the fact that the 
preliminary surveys-connected with the construction of a line of 
railway from Kiakhta, south of Lake Baikal, to Urga and thence 
across Mongolia to Pekin, have teen duly carried out by a 
Swedish engineer, Herr Olivekron, who was commissioned to carry 
out the survey by the Russo-Chinese Bank, which is really the 
Russian Government. The work of making these surveys has 
occupied two years, and it shows that such a line across Mongolia 
will shorten the journey between Siberia and Pekin by 800 miles. 


Tue Transandine Railway, to connect the railway 
systems of Chili and Argentine, is only 35 kiloms, short of com- 
pletion. The summit of the Andes range is to be pierced by a 
tunnel 3400 m. in length. The line on the Argentine side is com- 
ge almost to the portal of the tunnel, and the section still to 
e built is on the Chilian side, The broad gauge—5ft. 6in.—line 
of the Argentine Railway terminates at Mendoza, 170 kiloms. 
east of the summit, and the line from here is of metre gauge. 
aoe rack railis used to surmount the steeper grades on 
ie line, 


THE Engineering News of New York states that the 
storage battery street cars operated on the Thirty-fourth-street 
cross-town line in New York city have given rise to renewed com- 
plaints. Nearly a year ago there was serious complaint on the part 
of the public against the acid fumes noticeable in these cars, and the 
Department of Health finally compelled the company to install 
ventilating devices. It now seems that these devices are practi- 
cally inoperative, and the matter is again before the Department 
of Health. It is probable that the line will be ultimately converted 
into a conduit line. 


A Setecr Committee of the House of Commons on 
Monday commenced the consideration of the Bristol, London, and 
Southern Counties Railway Bill, by which it is proposed to construct 
a new line over 70 miles long between Bris:ol and Basingstoke. 
Mr. Balfour Browne, K.C., in explaining the case for the promoters, 
said at present the Great Western Railway had a monopoly in 
Bristol. With a pulation of 339,000, Bristol had only 17 trains to 
and 16 from London per day. Sheffield, a town about the same 
Size, was served by three railways, and had 33 trains to and 2/ from 


London per day, while similarly Nottingham, a smaller town, had 
41 trains to ee 4 


1 from London, 





NOTES AND MEMORANDA. 


CASE-HARDENED acid steel has been found very effective 
for valves for petrol engines. 


THERE will be twelve competitors in the Gordon 
Bennett motor car race, and they will be started at intervals of 
two minutes. 


A peTRoL motor for bicycles is now on the market 
which only weighs 19 lb., and is said to be capable of developing 
2 horse-power, 


Tue biggest crane in the world is said to be owned by 
the Howaldt Shipbuilding Yard at Kiel. This gigantic stationary 
crane can lift a load of 150 tons at the rate of 40in. a minute, 


In an article in the current issue of Nature on radium 
Professor J. J. Thomson states that he has recently found that 
water from deep wells in Cambridge contains a radio-active gas, 
and that this gas, after being liberated from the water, gradually 
loses its radio-activity. 


Tue general manager of the National Telephone Com- 
pany, at the annual staff dinner on Friday night, stated that the 
company had now 1050 exchanges throughout Great Britain, with 
a clientéle of upwards of a quarter of a million subscribers, and 
that the increase in the numer of subscribers since the previous 
annual dinner was upwards o° 26,000, 


AN open competitive examination for twenty-four 
situations as assistant examiner in the Patent-office will be held 
by the Civil Service Commissioners in July next. The-examina- 
tion will commence on the 21st of the month. Forms of application 
for admission are obtainable on request addressed by letter to the 
secretary, Civil Service Commission, Burlington-gardens, W. 


EXPERIMENTS have been made at the United States 
Naval Torpedo Station recently with naval defence wines designed 
to be used with fewer part: and less complication. Seamen 
gunners, with very little instruction in the change of design, have 
been required to plant theze mines quickly, as though in haste, 
and with ordinary ship’s appliance:. So far tke experiments have 
been successfnl, but others will be made to discover, if possible, 
any faulty features or any desired improvement 


THe number of oil engines imported into Palestine 
during the past year was sixty-four, of a total value of £8050, 
compared with forty-seven, of the value of £4700, during 1901. 
These engines vary from 2 to 15 horse-power, and are used for 
irrigating purposes and in mills. Theyare imported from Germany 
and the United Kingdom, and since their introduction for 
irrigating the orange gardens, some five or six years ago, about 
ninety altogether have been brought from the United Kingdom. 


THE following candidates, in order of merit, obtained 
the first eighteen places at the open competitive examination for 
the entry of engineer students in the Royal Navy, which was held 
by the Civil Service Commissioners on March 17th and following 
days:—J. H. Jennings, J. P. Johns, C. H. Haly, J. S. Orr, 
A. G. W. Stantan, H. H. Carter, D. J. Weeks, E. S. Curphey, 
H. M. Rashbrook, D. C, Bennett, W. A. Wood, C. T. Clover, 
A. E. Francis, H. D. Wheeler, H. T, Evans, F, H. Hall, H. M. 
Cave-Brown-Cave, and L. D. Sweetlove. 


Ir appears from a Consular report on the trade of Cher- 
bourg that a flourishing trade is carried on at that port by the 
export of stone, — broken, for road making and mending. 
This is sent to the southern and south-easterly counties of England 
in British vessels, which usually come into the port light or with 
very little ballast. This stone is termed quartzite, and is known 
in the United Kingdom as granite ; it is, however, not so hard as 
the real granite in the true sense of the term. The stone exported 
from Cherbourg is broken by hand, for experience proves that it 
was not possible to keep the size uniform if the stone was broken by 
machinery. 

THE question has frequently been raised as to whether 
the energy lost by hysteresis in a magnetic cycle is independent of 
the speed with which the cycle is pero | and very contradic- 
tory results have hitherto been published. The chief cause of 
uncertainty is the presence of Foucault currents, and in the experi- 
ments described in a paper read recently before the Paris Academy 
of Sciences by MM. C, E. Guye and B. Herzfield an attempt has 
been made to eliminate this difficulty by the use of very fine iron 
wires, and a thermal method for measuring the energy dissipated 
in the wire has been adopted. Up to 1200 periods per second the 
energy consumed by hysteresis is independent of the velocity of 
the cycle. 

Berore the Paris Academy of Sciences lately a paper 
was read on ‘‘ Researches on Electric Convection,” by MM. V. 
Crémieu and H. Pender. In spite of the contradictory nature of 
some of the experimental results obtained, the authors believe 
that they are justified in drawing the conclusion that charged 
metallic surfaces, either continuous or divided into sectors, and 
turning in air on their own plane, produce magnetic effects in the 
sense predicted by electric convection, and agreeing within 10 per 
cent. with the order of magnitude calculated for convection. The 
interposition of fixed armatures between the moving surfaces and 
the measuring apparatus appears to have no influence on the 
magnetic effects obtained. 


CoNSIDERABLE improvements are about to be made in 
Postal Order system. The number of denominations will be 
increased from fourteen to forty—one for each complete sixpence 
from 6d. to 20s. Not more than one order will, therefore, in future 
be required to make up any sum not exceeding £1. The poundage 
will be on the same scale as at present, namely, 4d. under 2s., 1d. 
from 2s, to 10s. 6d., and 14d. from 11s, to 203. The form of order 
will be simplified, and a numbered counterfoil will be attached, on 
which particulars of the order can be entered, and which is 
intended to be retained by the sender for reference. Some of the 
new denominations of order will be on sale at post offices on July 1st 
next, and the issue of the whole series is expected to be complete 
by January Ist, 1904. 


TrenpDERS for three 16,000-ton battleships have been 
called for by the United States Navy Department. The dimen- 
sions of the vessels will be :—Length on load water line, 450ft.; 
extreme breadth at low water line, 76ft. 10in.; trial displacement, 
16,000 tons ; draught at trial displacement, 24ft. 6in.; full load 
draught, 26ft. 9in.; bunker capacity, 2200 tons. The main battery 
will consist of four 12in. rifles mounted in pairs in two turrets, one 
forward and one aft ; eight 8in. rifles, in pairs in four turrets, two 
forward and two aft ; twelve 7in. rifles, in broadside on the gun- 
deck. .The vessel will carry a complete equipment of rapid-fire 
and automatic guns. The main armour belt is 9ft. 3in. wide and 
Yin. thick. The engines are to be four-cylinder triple-expansion 
vertical engines, the two sets combined having a power of 16,500 
horse-power. 


AN understanding has been arrived at in Darlington 
between the technical college and the managers of the various 
engineering works with reference to the provision of technical 
education for the engineer apprentices. The scheme includes pro- 
posals for preparatory classes, evening and day classes. Evening 
classes have been in progress at the Darlington Technical College 
for some time, and one or two of the large engineering works 
whose young employés attend these classes have granted extra 
pay to those who obtain certificates. It is now proposed to widen 
the scope of the instruction by starting new classes, and it is also 
suggested that students in elementary schools intended for 
engineering apprentices should have some specialised training. 
The scheme has been<ubmitted to the Technieal Committee of the 


' Corporation, 





MISCELLANEA, 


In washing the streets of the city of London last year 
nearly forty-seven million gallons of water were used. 


A NEW ice-breaker has been ordered to be built at 
Stettin for the port of Kinigsberg, for delivery in December next. 
It is to be larger and stronger than the old one. 


Tue British Consul at Havre reports that the importa- 
tion of American coal into that district has entirely ceased and the 
British coal trade is free from the competition with which it was 
threatened in 1900 and 1901. 


Tue Prince of Wales has ordered an electric brougham 
for town use. This is his Royal Highness’s third motor carriage. 
His first choice was an electric phaeton for country use, and the 
second a petrol-driven touring car. 


THe establishment of officers for the Motor Volunteer 
Corps now being formed under Lieutenant-Colonel M. J. Mayhew, 
has been fixed at one lieutenant-colonel, six majors, one adjutant, 
nineteen captains, and nineteen subalterns. 


Coat briquetting machinery is to be installed by a 
large coal company of San Francisco, the high price of coal there 
rendering briquetting profitable. The briquetting presses will te 
driven by electric motors arranged to give any desired sp2ed from 
20 revolutions per minute to 550 revolutions per minute in about 
fifteen steps, 


Tse Seine is navigable from Rouen to Paris. At 
Rouen cargoes are transhipped directly to lighters, and these are 
towed up the river to Paris by tug boats, The average price 
per ton of goods so conveyed is 2s , while the cost of merchandis: 
transported by rail to the same destination, even by truck!oad, 
amounts to 3s, 6d. 


A SpaNIsH journal states that an important enterprise 
is being planned, with a capital of five million pesetas, for impor: - 
ing American coal into Spain and other European countries, and 
for conveying Spanish iron ore to the United States on the return 
voyage. It is added that the steamers will navigate under the 
French flag, and will claim the navigation bounty accorded by the 
law of France. 


For the first time, says the British Consul at Buenos 
Ayres, during the wheat harvest now ending, Australian harvesters 
were used. ‘I'he machines were brought over by representatives 
of the makers, very energetically pushed by them, proved to le 
suited to the country, and to effect a great saving in expense, and 
numerous orders for the machines were the result. It is said that 
the machines have come to stay. 


Last Saturday M. Witte, the Russian Minister of 
Finance, opened the congress of representatives of the Russian 
iron industry. In his opening speech the Minister expressed the 
firm intention of the Government to promote the use of iron to the 
utmost, although a return to the former prices is not to be 
expected, as the metallurgical industry must henceforth seek to 
meet the demands of the people generally. 


GERMAN briquettes have made their appearance in the 
Havre district. The Western Railway Company of France has 
made a contract for a supply of 6000 tons, which is being brought 
to Havre from Rotterdam in small shipments The British Consul 
at Havre is informed that the fuel has been sold at a very low price 
for experimental purposes. It seems to be well made, and to be 
equal in quality to the cheaper British brands. 


WE learn from the annual report of the British Consul 
at Bilbao that American files are making their way into the Bilbao 
trade, owing principally to the fact that 70 per cent. discount is 
allowed, and prices are quoted franco Bilbao. Their lightness also 
offers an advantage, owing to the high customs duty levied bv 
weight. As a set off, British files, whilst heavier, have more metal 
and better temper, and will bear re-cutting, which the American 
will not. 


Tue Kohl torpedo factory at Cleveland, Ohio, has been 
blown up and demolished. Twenty-five to fifty adjacent houses 
are wrecked or badly shattered, and windows were blown out of 
buildings within a radius of half a mile. Thirty persons, mainly 

irls, were working in the factory at the time of the explosion. 
‘our persons were killed and twenty-eight have been taken to the 
hospitals, some suffering from fatal injuries. It is said the 
explosion occurred through a girl stepping into some powder on 
the floor, 


One of the attractions of Dublin during the automobile 
fortnight, according to the Autocar, will be a huge French Trans- 
atlantic liner, which for the time being will serve as a floating 
hotel for the Gallic visitors who decide upon undertaking the sea 
voyage. The steamer will be chartered by the firms of Panhard et 
Levassor, Mors, and Michelin. The Transatlantic liner will carry 
twelve Panhard cars, eight Mors vehicles, and two belonging to 
M. Michelin, while other automobilists who journey to Dublin by 
the steamer will be allowed to take their vehicles. 


A pIscoveRY of coal is reported from Prestonpans, 
Haddingtonshire. The Firth Collieries Company recently acquired 
the Preston Links mines, which have been shut down for twenty 
years, and for a considerable time past the owners have been 
engaged boring through a whin dyke of unknown depth. The 
venture has been crowned with success, for an abundance of coal 
has been reached. The company, according to the Standard, is 
about to erect plant to at first maintain a 2000 tons daily output, 
while two other collieries are at once to be opened, meaning the 
employment of a couple of thousand miners. 


An association has recently been formed by a group of 
French merchants and spinners for the study and development of 
the culture of cotton in the French colonies, particularly in Africa. 
The grounds for this action are stated by the promoters to he, 
among others, the tendency of the United States to create 
monopolies, and the speculative character of the cotton business 
in that country. Reference is made in the prospectus to the efforts 
of the United Kingdom to encourage the growing of cotton in 
Egypt and India, and to a German society for promoting cultiva- 
tion of cotton in Togoland and other German Colonies. 


A LARGE number of technical defects and shortcomings 
have been brought to light on the section of the Siberian Railway 
extending from Atchinsk to Irkutsk, a distance of 710 miles. For 
example, the traffic is hindered greatly by the sharpness of the 
curves and by the steep gradients, so that locomotives which on a 
level straight track can draw forty wagons can draw only twenty 
on the section referred to. In fact the authorities have decided 
to re-construct this portion of the line. In order to find a more 
level track for the line, the new line will be laid down in a more 
northerly direction. It is estimated that the work thus to be 
carried out will cost nearly £7,000,000. 


THERE seems to be a chance that the Mercedes cars 
may not start in the Gordon Bennett Cup contest... It appears 
that the drivers must be members of the clubs which they repre- 
sent. The Mercedes firm nominated Baron de Caters, Werner and 
Hieronymus to pilot their cars ; but the two latter are not members 
of the Deutscher Automobil Club, and the latter has raised an 
objection to admitting to its exclusive midst members of the 
trade. The Mercedes firm retorts by saying that it cannot find 
amateur drivers whom it could entrust with the handling of its 
vehicles in such an important event, and rather than place them 
in the control of inferior men it will withdraw from the contest. A 
meeting is shortly to be held by the club to discuss the matter, and 
it is to be hoped that a modus vivend: will be arrived at, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


= . Brocknaus, 7, Kumpfyasse, Vienna I, 
AUSTRIA sabe WatsH, Luarrep, Shanghai and Hong Kong. 
CHINA _—BOYVEAU AND CHEVILLET, Rue de la Banque, Paris. 
FRANC NY.—AsHER AND Co., 5, Unter den Linden, Berlin. 
aul FA. Brocknavs, Leipzic; A. Twartunyer, Leipzic, 


—A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 





Tot LosscuER anv Co., 307, Corso, Rome ; Bocca Faunss, Turin. 
ha AN. KELLY awp WaLsH, Limirep, Yokohama, 
— Co., 1h, Nihonbashi Tori Sanchome, Tokyo. 


Z. P. MaARUYA AND 
RUSSIA.—C. RICKER, 1h, Nevsky Prospect, St. Petersburg. 
§, AFRIC 'A.—Wa. Dawson & Sons, LriTep, 7, Sea-st. ( Box 489), Capetown, 
Gorpon aND Gotcu, Long-street, Capetown. 
R, A. THOMPSON AND Co., 83, Loop-street, Capetown, 
J. ©. Jura anp Co., Capetown, Port Blizabeth, Johannesburg, 


Bast London, Grah Willi t Stellenhnerh 





, King W 5 

Hanpvet House, Limirep, Kimberley. 

Apams ano Co., Durban and Maritzburg. ; 
AUSTRALIA.—GoRDON anv Gotcu, Melbourn., Sydney, and Brisbane. 

R, A. THompson AND Co., 180, Pitt-street, Sydney ; Melbourne, 

Adelaide, and Brisbane. 

TuRNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—UPrton AND Co., Auckland ; Craia, J. W., Napier. 
CANADA.— MONTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 

: Duane-street, New York ; Susscription News Co., Chicago, 

STRAITS SETTLEMENTS.—Kagty axp Watsu, Limirap, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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SUBSCRIPTIONS. 


ge ENGINEER can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 


supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 98. Od. 


CroTa Reapind Cases, to hold six issues, 2s, 6d. each, post free 2s, 10d. 

If credit occur, an extra charge of two shillings and sixpence pez annum 
will be made. 

Foreign Subscriptions will, until further notice, be received at the rates 
given below. Foreign Subscribers paying in advance at these rates 
will receive Taz ENGINEER weekly and post free. Subscriptions sent 
by Post-office Order must be made payable to Tux EnoIngER, and 
accompanied by letter of advice to the Publisher. 

Tain Paper CoprEs. Tuick Paper —- 


Half-yearly .. £0 18s. Od. | Half-yearly .. .. . 8d. 
Yearly .. £1 168, Od.!' Yearly .. .. .. £2 Os. 6d. 
(The difference to cover extra postage.) 
ADVERTISEMENTS. 
ge The charge for advertisements of four lines and under is three 
for every two lines one shilling and sixpence ; odd 


lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accom ied by 
a Post-office po pe in —_ “ a heeengenener yd will be 
inserted with all practical regu ys regularity canno' guaran- 
teed in any All except weekly advertisements are taken 
subject to this condition. 

Advertisements cannot be inserted unless delivered before 
Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week. 

Letters relating to Advertisements and the Publishing iment of the 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other 
letters to be addressed to the Editor of Tak ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 








PUBLISHER'S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLEBT.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Albatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s, 1d, 





*," If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
Yf suffered, can be remedied by obtaining the paper direct trom 
this office. 
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TO CORRESPONDENTS. 


4a In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
for insertion in this column, must in all casea.be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken a, communications which do not comply with these 
instructions. 

4@ All letters intended for insertion in Tut Enonveer, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of 8 icati 

sar ~=We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


H. A. ©. (Upper Woburn-place).—When the acceleration in feet per 
second is known, the calculation of the accelerating effort is the 
simplest possible arithmetical process, so far as the mass of the train 
is constant ; but there is an unknown quantity in rotational inertia of 
the wheels, road and air ard curve resistance, and the figures we have 
given must be regarded as only approximate. It is, at all events, 
certain that an effort which would suffice to give the stated velocity if 
there were n thing but mass to deal with, will not be enough to pro- 
vide for friction and rolling resistance as well, 


INQUIRIES. 


CAST IRON FOR PISTON RINGS. 
Sra,—Will any of your readers kindly give me a good mixture for 
tough cast iron piston rings? 
Sheffield, May 4th. B. C. 











BRITISA ASSOCIATION OF DRAUGHTSMEN. 
Srm,—I should be glad to have the name and address of the new secre- 
tary of the above-named association, 
May 6th. W. W. 





FENCE-MAKING MACHINERY. 
Str,—Can you or any of your readers give me the addresses of makers 
of machinery for the rapid production of iron fencing for fields? 
May 5th. FP. 








MEETINGS NEXT WEEK. 


Roya. Institution or Great Britarn.—Friday, May 15th, at 9 p.m. 
Discourse on “‘ The Origin of S2ed-bearing Plants,” by Mr. D. H. Scott, 
M.A., Ph D., F.R.S. 

Tae InstituTE oF Sanitary Enoineers.—Wednesday, May 13th. 
Meetings :—General Purposes and Finance Committee at 4.15 p.m.; Elec- 
tion Committee at 5.15 p.m.; Council Meeting at 7 p.m. 

Tae InstTiTUTION oF ELEcTRICAL ENGINEERS.—Thursday, May 14th, 
at 8 p.m.. at the Society of Arts, John-street, W.C. Papers, ** Applica- 
tions of Electricity in Engineering and Shipbuilding Works,” by Mr. A. 
D. Williamson ; *‘ Electric Driving in Machine Shops,” by Mr. A. B. 
Chatwood. (Adjourned discussion.) 

Society or Arts.—Monday, May llth, at 8 De Cantor Lectures. 
Lecture IIT. on ‘‘ Mechanical Road Carriages,” by Mr. W. Worby Beaumont, 
M. Inst. C.E.—Wednesday, May 18th, at 8 p.m. Ordinary meeting. 
Paper, ‘‘ Preservation of Big Game in Africa ” by Mr. E. North Buxton. 
—hursday, May 14th, at 4.30 p.m. Indian Section. Paper, ‘‘The 
Province of Assam,” by Sir James Charles [.yall, K.C.S.1., M.A., LL.D. 
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GUNS AND SHIPS AND BOILERS. 


Ir has been known for a while in this country 
that something untoward had occurred on board the 
United States battleships Iowa and Maine during 
target practice. It is, however, only within the last 
few days that fairly definite information has leaked 
out. With the Iowa we need not further concern 
ourselves, at least for the moment. The mischief 
done to her has been comparatively moderate. The 
Maine is the most recent addition to the United 
States Navy. She has a displacement of 12,300 
tons; her principal armament consists of four 12in. 
guns in hooded revolving turrets, and sixteen 6in. 
quick-firers. She has twenty-four Niclausse boilers. 
The first story told about the Maine was to the 
effect that her forward turret had shifted bodily 
when her big guns were fired during target practice 
with full service charges. Not only has this state- 
ment been confirmed, but we are now told that the 
concussion and shock have seriously injured her 
boilers. This is a new blow for the water-tube 
system, and we await further information with 
interest. 

An examination of the Maine has been carried 
out by Admiral Bowles, the chief constructor of the 
United States navy. He reports that the principal 
damage ‘consists largely in the breaking up of 
fastenings and rivets, and is in no respect due to 
general structural weakness.” It appears that since 
smokeless powder was introduced the length of 
recoil allowed has been reduced. The new powder 
and the reduction of recoil ‘‘ have greatly increased 
the strains on the supporting structure, which, in 
actual test of firing, has proved inadequate.” The 
Maine carries, as we have said, 12in. guns. Taking 
the powder pressure on the breech block at 12 tons 
per square inch, the recoil effort amounts to 1356 
tons, and even when we have allowed for the 
absorption cf energy by the mass of the gun, there 
still remains a tremendous stress to be dealt with. 
The revolving portion of the turret weighs about 
400 tons, and so far tends to deaden the shock to 
the structure of the ship as a whole. It is said 
that the turrets on other ships are sufficiently strong, 
but that reductions in weight were made in the 
Maine, and this policy was pushed too far—a fact 
which may be read in connection with Mr. Whiting’s 
Naval Architects paper, fully discussed: already in 
our columns. It is well understood that in the 
United States the use-up-and-buy-more policy finds 


system is peculiarly applicable to warships, because 
they very quickly become obsolete. It is clear, 
however, that if this method of constructing battle- 
ships comes into vogue, it will be wise not to fire 
big guns with full charges. The Washington navy 
authorities will do well to study the pleasant history 
of Don Quixote’s helmet. Big guns are no 
respecters of persons or theories. They behave, 
when fired with full charges, with brutal and un- 
compromising violence ; and if their emplacements 
and fittings are to endure even for a round or two, 
they must be so strong that they will stand up to 
at least a hundred and fifty rounds. Nor is this 
true only of very big guns. The Gin. quick- 
firers have also given a great deal of trouble, 
though in not quite the same way. It seems that 
the decks have been driven down in the vicinity of 
these pieces. An excuse or explanation is based on 
the proposition that smokeless powder is peculiar 
in its action. But we venture to think that ignor- 
ance of the action of explosives can hardly be 
pressed officially. That would be to presuppose 
an incompetence on the part of United States 
gunnery experts which we fancy they would be the 
first to repudiate. 

We have never before heard it said that the 
firing of the big guns of a warship injured her 
boilers or machinery. That the concussion breaks 
glass, and damages electric light fittings, and various 
instruments, is a matter of notoriety. But now we 
learn that in the Maine no fewer than ninety tubes 
of her Niclausse boilers were bent, and several of 
them burst; indeed, the whole boiler installation 
is said to have suffered severely. It appears that 
the Washington authorities regard the damage done 
to the boilers as a matter of the utmost importance. 
Turrets may be strengthened, but that strengthening 
may have no effect in the boilerrooms. Som2 
experts appear to think that the way in which the 
boilers have been fixed in the ships is to blame for 
their failure. We are curious to know in what way 
they ought to have been secured according to these 
gentlemen. It is understood that Admiral Melville 
favours the Babcock and Wilcox rather than the 
Niclausse boilers. Orders were given, however, 
that the Niclausse boilers should be fitted to the 
Maine, and five other battleships built or about to 
be built. Probably the first result of the Maine 
disaster will be a reconsideration of the whole boiler 
problem. No inventor or maker of boilers has 
hitherto, so far as we are aware, thought of pro- 
viding for the effects of the concussion caused 
by firing guns. The matter does not end here, 
however, for consideration must be given to the 
effects of the impact of heavy projectiles on the 
outside of a ship in the neighbourhood of the 
boiler-rooms. So far as is known, no injury would 
be inflicted on a Scotch boiler. The experience 
obtained with the Maine indicates that nothing so 
reassuring can be said of water-tube boilers. We 
are not surprised that the American Bureau of 
Steam Engineering proposes to investigate this 
problem very closely indeed. It may be, of course, 
that chance of damage is confined to a single type 
of water-tube boiler; yet this seems unlikely. 
There is nothing, so far as we can see, about the 
Niclausse boiler in particular to make its tubes 
bend and burst when big guns are fired far above 
and in advance of the boiler-room. On this point 
we await further developments. 

The entire episode may be taken as showing that 
warships cannot be successfully designed by men 
who possess no other qualifications for the work 
than a fine technical education. Experience is 
absolutely essential in such cases. Beyond doubt, 
experiments in a way must be made in the con- 
struction of a navy ; but with us most questions of 
strength, at all events, have long since passed out 
of the experimental stage. We have no doubt that 
very careful calculations were made by the designers 
of the Maine, and that they satisfied themselves 
that ample strength had been provided. They 
obviously failed to carry out the advice of the old 
engineer who said that “everything ought to be 
twice as strong as it need be.” We can call to 
mind the case of a professor of engineering who, 
having designed some shafting for driving machinery 
in a laboratory, found that the diameter came about 
lin. “I got an inch bar,” he said, “ and looked at 
it. It did not seem to me strong enough, so I 
decided to put in a lay shaft 2in. in diameter instead 
of lin., and I never regretted the change.” In 
designing ships, as in designing mechanism of any 
kind, mechanical instinct plays a very important 
part. The most successful work ever accomplished 
has been the result of instinct—that peculiar per- 
ception of the everlasting fitness of things which is 
born with a man and cannot be taught him. 


THEORETICAL SCIENCE, 


THERE are periods in the progress of events when 
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a good deal of favour. It may be argued that the 








it seems desirable that advance should be checked, 
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and that we should stop for a moment to take stock 
and consider our position. It appears to us that 
such a time has arrived in the march of the 
scientific army, the explorers, the seekers after 
truth. Just at the moment when we are apt to 
think that all is going well, and that Nature is 
about to yield her secrets, we hear, perchance, the 
voice of some eminent authority who shakes our 
faith to its foundations ; and we begin to ask our- 
selves what it is we really do or do not know. A 
statement made last week by Lord Kelvin is of 
this kind. At the first glance it appears to possess 
little interest. It is simply to the effect that the 
ether is absolutely structureless. What this in- 
volves we shall show before we have done. 

It may be asked, by those who would speak dis- 

respectfully even of the equator, What has the ether 
to do with practical engineering? What is to be 
gained by the persistent attempts made to arrive at 
some conclusions as to the causes of the physical 
phenomena among which our lives are spent? 
Beyond doubt the principal stimulus to research is 
an insatiable curiosity. It has been said that 
necessity is the mother of invention ; it is equally 
true that man’s progress and development have 
been in the main due to the promptings of curiosity. 
The desire to know why a particular event takes 
place in a pirticular way has gained for mankind 
enormous stores of useful information. No per- 
fectly satisfactory physical theory of light has yet 
been framed, but such as it is the mathematician 
has made admirable use of it. To the mathematical 
theory of light the navigator owes not only the 
lighthouse, but the telescope and the sextant; the 
engineer is indebted to it for his surveying and 
levelling instruments; the metallurgist finds in 
the microscope a powerful assistant. Indirectly 
the mathematical theory of light has revolutionised 
medical science and the practice of surgery, for 
without the microscope naught would be known of 
bacteria or microbes. In the same way, although 
we do not know what heat or electricity or 
magnetism may be, we are able, on certain assump- 
tions based on facts, to frame a mechanism of 
mathematics which has enabled us to achieve great 
things. The extraordinary recondite statements 
made from time to time, however startling they may 
appear to be to the engineer, are never devoid of 
interest, and generally claim attention. At the 
present moment much is being said about the 
training of young engineers. It is taken for 
granted that this training shall include instruction 
in physical science, and the time has nearly 
arrived when it will be necessary to consider 
what changes must be made in text-books; how 
much of the older teaching has become obsolete, 
and how far modern methods of thinking about 
things have superseded the concepts of, we shall 
not say our fathers, but those of the leading men 
of ten or even five years ago? That the old 
scientific dogma is being supplanted is certain. 
Tt is worth while, we think, to stop for a little 
while and consider what manner of creed is about 
to take its place. 

More than the life of a generation has passed 
since Thomson and Rankine framed between them 
the voriex theory, which was intended to explain 
the phenomena of heat and several other things as 
well. Thomson—now Lord Kelvin—developed and 
amplified that theory, and at one time it found 
almost universal credence in the world of science. 
Roughly speaking, the ether was built up of vortex 
rings in rapid rotation, and possessed of gyroscopic 
stability. It was found, however, that there were 
certain imperfections in the theory ; and then, by a 
splendid mathematical investigation, Sir W. Thom- 
son came to the conclusion that each of the ether 
gyroscopes contained another. The spinning top 
held within it a second spinning top. Far from the 
ether being structureless, it was, on this theory, 
a most complex structure. After this view had 
been held for many years, and been taught every- 
where more or less, it comes upon us as a shock 
to be told by Lord Kelvin himself that there is not 
one word of truth in the theory. At all events, the 
normal brain is unable to form a concept of a 
structureless ether, perfectly and universally homo- 
geneous, which at the same time consists of double 
gyroscopes. We might as well speak of a torpedo 
as being without structure. Let it be carefully 
borne in mind that Lord Kelvin is a leader in 
science and a great power asa teacher. Yet can 
we help asking, if he was wrong about the vortex 
theory, is he right about the structureless ether ? 
And we have the more reason for asking this 
question that Professor Osborne Reynolds, also 
a very great mathematician, is just now causing 
excitement in the scientific world by the pro- 
position that the structure of the universe is 
granular, and that in this fact the cause of gravi- 
tation is tobe found. In a word, we have here two 


contradicting each other on a matter concerning 
the very foundations of mechanics. Nor is this the 
only startling contradiction with which we have to 
do. Laplace, born in 1749, was one of the most 
superb mathematicians that the world has seen. 
He evolved the magnificent nebular hypothesis, 
and that hypothesis has been accepted almost 
universally until the other day. We are now 
assured, however, by eminent authorities that the 
most recent discoveries in astronomy and the most 
careful mathematical research have resulted in 
proving that Laplace’s theory is utterly untenable, 
and that we are just as far as ever from knowing 
anything about the way in which the solar system 
came into existence. The rotating nebula has gone 
the same road as the Rankine-Thomson vortex. 

It is not remarkable, we think, that the more 
recent writers on physics and chemistry are disposed 
to admit that a change of considerable importance 
is coming over thought. While the pursuit of 
knowledge is more ardent than ever, there is a 
tendency to accept the idea that there is, after all, 
a limit to our powers of acquiring information ; that, 
in a word, the cause of much that goes on around 
us must rest for ever unknown. We have no inten- 
tion of asserting that this is certain; we record the 
fact that others do as one not without interest. There 
is always present the suspicion that if only we 
knew a little more we must achieve great things. 
Twenty-five years ago the electric light could 
scarcely be said to have any existence. Five years 
ago wireless telegraphy was regarded as a scientific 
dream. If only we knew a little more about 
electricity, what might we not accomplish? Might 
not something be gained if we knew how water is 
turned into steam, or why steam exerts pressure ? 
We find at once discouragement and encouragement 
in the records of the past. Nothing, apparently, 
has ever come of our explorations and search for 
physical explanations of physical facts ; everything 
has resulted from the pursuit of facts. The steam 
engine would be just what it is if no one had 
attempted to prove that the piston moves because 
it is bombarded by steam molecules. Guns do not 
shoot with less effect that no one has the least idea 
where the energy of an explosive comes from. 
Nothing whatever has come of the change of theory 
from the special electric fluid of Franklin’s time to 
the ether wave, and back again to the fluid. 
Dynamos are not the less efficient that no one has 
even attempted to explain what magnetism is, save 
in so far as some vague speculations, once more 
about the ether, have taken the place for the 
moment of Von Reichenbach’s theory of magnetic 
flames and “ odilic force.’ All which seems to say 
that physical speculation is useless. We have 
written to little purpose if this view is accepted. 
We value very highly the work that is being done 
by those who devote their lives to research ; but 
none the less do we hold that very considerable 
changes are required in some of our text-books, and 
that those who write them, or revise and republish 
them, cannot honestly go on teaching the old 
theories as if they were demonstrably true. Per- 
haps it would, after all, conduce to the best interests 
of science if no text-books whatever were written 
for at least twelve months. 


THE ALCOHOL ENGINE, 


THE conclusion of the reports of MM. Ringel- 
mann and Sorel on the trials of alcohol motors in 
Paris last year now lies before us. We have already 
in a previous issue commented on the first part of 
these reports, and we pointed out that it had been 
clearly demonstrated by this series of tests that 
there was but very little truth in the accusations 
which had been levelled against the methylated 
spirit engine. We showed that the most serious 
allegations under which it had laboured—the con- 
tention that the admission valves stuck, and the 
exhaust valves corroded—had been fairly repu- 
diated, and that other theories which had preceded 
its development had been falsified by results. 

With greater details of the tests before us, it is 
now possible to discuss more fully the causes which 
do occasionally result in the ills to which the alcohol 
engine should, did it bow to the opinion of its 
prophets, be invariably subject. Of those causes, 
there is none so important as defects in the 
carburettor—none, indeed, worth consideration 
beside it. Bad carburation—we are, it will be 
understood, speaking of the preparation of the 
charge, not of the carburation of the alcohol by 
the admixture of petrol—is very largely responsible 
for bad combustion, and bad combustion brings 
with it a train of ills in the alcohol motor just as in 
any other engine of the kind. An insufficient supply 
of air will, of course, produce the same result, but 
that is a defect which is so well recognised and so 
readily overcome that bad combustion from this 
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another matter, and defects, either as shown by evil 
effects on the engine or by an excessive consum 
tion, are traceable to the carburettor. MM. Sorel ‘ 
so definite on this point, that a quotation from this 
report is desirable. ‘“ When we remember” rey 
writes, “that the combustible employed was 
regular in composition as possible, that compression 
and ignition cannot account for the great divergenee 
observed in the exhaust gases for the same propor. 
tion of air to fuel, we arrive at the conclusion that the 
variations observed ought to be attributed, n07 to the 
working of the motor itself considered solely as an 
explosion engine, but to the preliminary preparation 
of the explosive mixture, that is, to the goodness on 
badness of carburation.’’ A more definite statement 
than this cannot be desired, and when we recalj 
that it is made by a careful experimenter after pro- 
longed trials on more than forty engines, We may 
be surely content to accept it as definitely proved 
that the alcohol engine has none of the inherent 
defects which were originally supposed to stand jy 
the way of its development. There is scope fo; 
invention and inquiry before the best form of 
carburettor is found; but it will be readily eon. 
ceded that the difficulties to be faced are not 
insurmountable. The first thing to be done jg to 
recognise that a carburettor which is suitable for 
petrol is not suitable for methylated spirit, whether 
it is used plain or diluted with a lighter spirit. The 
latent heat of petrol is little more than half that of 
a half-and-half mixture of alcohol and petrol, and 
that of plain methylated spirits is two and a-half 
times that of plain petrol. Taken on that ground alone, 
it is obvious that to evaporate a sufficient quantity 
of methylated spirit in the short time available in g 
high-speed engine, we must provide a greater weight 
of metal and more surface in the carburettor if 
motors using this spirit are to be operated, as is 
distinctly desirable, without the necessity of 
employing a separate lamp. This is virtually 
the text of M. Sorel’s report— increase the 
size of your carburettor. There is another point, 
however, which is of such practical importance that 
it deserves mention. The starting of alcohol motors, 
always difficult on account of the coldness of the 
cylinder reducing the temperature and causing 
partial condensation of the charge, is augmented 
by the fact that the admission valves are frequently 
too small. The result is that the mixture is unable 
to follow the piston rapidly enough, a partial 
vacuum is formed, and the fall of temperature is 
assisted. To obviate this difficulty, M. Sorel re- 
commends that, as to increase the lift of the valves 
would be to augment the shock of seating, their 
diameter should be increased, and he quotes a case 
where very beneficial results were obtained by this 
simple alteration. There is a great deal of informa- 
tion to be found in these reports, and as it bears not 
only on alcohol engines but on motors using petrol 
as well, it is to be earnestly recommended to the 
attention of makers of internal combustion engines. 
When we notice the great attention that is being 
directed in France, Germany, and more recently in 
America, to engines driven by methylated spirits, 
we cannot but regret that British engineers 
do not turn their minds to its consideration. 
For certain purposes—for small high - speed 
engines, for example—methylated spirit is better 
than petroleum, and in certain respects it is better 
than petrol, because it has a sweeter and smoother 
explosion. But, apart from these considerations, it 
is growing in popularity as a fuel which holds a 
middle position—neither as dangerous as petrol nor 
so hard to vapourise as paraflin ; itis, therefore, suit- 
able for climates where petrol is impossible, and for 
purposes where paraffin is valueless; or where the 
dangers of petrolare considerable—as, for instance, in 
agricultural engines. But, besides all this, its wide 
employment might develop or extend an industry in 
this country as much as on the Continent, for there 
is no reason of which we are aware why potatoes 
should not be as well grown in these islands for the 
production of alcohol as in Germany or in France. 
And there are not wanting reasons for anticipating 
that, apart from the value to agriculture—especially 
in Ireland—that such an industry might be, its 
development would result in the reduction of the 
price of the spirit, at the present time the only 
serious obstacle to its widespread use. 


_————— 


CLYDE ENGINEERS’ STRIKE 


In disregard of the explicit advice of their Executive 
Council, the members of the Amalgamated Society of 
Engineers in the Glasgow district have struck work in 
resistance of the enforced reduction of wages which was 
notified some weeks ago, and which came into effect on 


the 1st inst. The result of a ballot of the men, under- 
taken at the instigation of their Executive on the ques- 
tion as to whether the reduced wages should be accepted, 
showed that by a large majority—practically three to one 
—the men favoured resistance. Consequently, and 








very eminent scientific seekers after truth flatly 
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,e work on Monday, and, in spite of repeated in- 
Ts they have remained idle since. The Executive 
one 4 that they should at least continue work pending 
once with the Employers’ Federation, which had 
ae rranged to be held at Carlisle on Wednesday. 
th circumstances the masters have declined to meet the 
on representatives as arranged. In other districts— 
poe ar the Clyde districts of Paisley, Johnstone, 
= enock, «c.—the men have all kept at work pending 
she result of this conference, but seeing the action of the 
Glasgow men has made the arranged conference im- 
jossible, there seems every likelihood of the strike ex- 
tending to other districts. Mr. George Ww. Barnes, the 
general secretary of the Amalgamated Society, arrived 
in Glasgow on Tuesday night, having been specially 
: nt by the Council of the Society in order to emphasise 
sesonellY and emphatically the instructions they have 
Pepeated!y given that the men on strike should resume 
work pending further negotiations with the employers. 
It is hoped by the more moderate representatives of the 
men that his personality may have some weight with 
them and help to overcome the determined feeling in 
favour of remaining on strike. Others, again, pro- 
fess not to see what purpose his mission is to 
serve. The men, they say, have had the instruc- 
tions explicitly enough conveyed to them, and they 
had decided as to what they were to do with them. 
The temper of the strikers is such as to inspire little 
hope of their changing their attitude because of the 
instructions being conveyed personally by Mr. Barnes. 
Mass meetings were addressed on Wednesday afternoon 
and evening in Glasgow, Johnstone, Paisley and 
Greenock. The point of view of the employers in the 
matter is that, generally speaking, they are only on- 
lookers in the circumstances. The situation means 
virtually a fight between the men and their Executive, 
and it is not likely that the employers will take any 
action for some time. They do not wish to do anything 
which may make the case of the Executive any more 
difficult than it is or to spread the dispute to other 
districts. The strikers are being “supported” by a 
considerable number of non-union workers, and the 
question of strike pay for these sympathisers is rendering 
the position of the men’s Executive and the situation 
generally more difficult. 


COAL, 


A wounTaIN in labour has brought forth a mouse. The 
10 per cent. advance asked for by the miners in the 
federated area has not been granted, nor has the more 
moderate 5 per cent. reduction requested by the masters 
been granted either. The men’s leaders have been in the 
throes of expectation with regard to this award, but it is 
cood news for steam users that their anticipations have 
remained unrealised. The coal user holds that the price 
of coal has been quite high enough for a long while past, 
and the engineering and iron and steel trades, which are 
the chief industrial consumers of coal, are not in that 
ultra-flourishing condition which alone would have 
justified such a rise as that asked for. We consider that 
Lord James of Hereford has acted wisely by adopting 
a policy of “ masterly inactivity.” At the same time, it 
is probable that had the rules of the Board been less 
stringent than they are, some via media might have been 
found which would have been less a disappointment to 
the half million or more of men and the numerous 
masters than the present decision must have proved. 
We repeat that with circumstances as they were, the 
arbitrator could have done none other than he has. He 
had, it has been stated, no power to vary the demands. 
It had to be either “ yes” or “no.” But it seems from 
some points of view a pity that arbitrators, in cases like 
this, have no authority to decide upon some middle 
course. The rules of the Board surely require altera- 
tion. In the present instance no great harm is done. 
In fact trade has, if anything, been advantaged by the 
virtual postponement sine die of any change in the rate 
of wages. l'or we assume that since the present Board 
lasts until December, the present rate of wages is likely 
to remain undisturbed until then; and engineering and 
iron and steel contracts may therefore be entered into 
upon the supposition that fuel prices up to the end of 
the year are hardly likely to see any exceptional fluctua- 
tion. It needs, however, no great acumen to conceive a 
situation in which a policy of concession between the 
demands of labour on the one hand and of capital on the 
other might prove usefully instrumental in averting 
serious disruption, or in giving really needed relief upon 
either side. It has always seemed to us that the duties 
of an arbitrator should include conciliation as well as a 
decision ; and if it be a correct view that in the case of 
the Coal Trade Conciliation Board an arbitrator can say 
only “ yea” or “nay” to the exact demands submitted 
to him, without being able, in the exercise of his dis- 
cretion, to direct a reasonable give-and-take method of 
settlement, then the sooner the Board's rules are modified 
the sooner will there be a still further enlargement of the 
great powers of industrial benefit and utility which the 
Board already undoubtedly possesses. 








COLD SAW. 


WE illustrate by an engraving on this page a cold saw 
made by Mr. J. Hamilton, of 113, Victoria-road, Old 
Charlton. 

The machine consists of a strong bed-plate, with bearings 
at one end to carry two hollow trunnions, or sleeves, on which 
the end of the heavy swing frame is mounted. The first 
motion or driving shaft passes through the sleeves, and the 
driving and loose pulleys are keyed to it at one end; upon the 
shaft between the trunnions a strong bevel pinion is mounted, 
and at the outer end the pulleys for the feed belts to the back, 
and clutch shafts, are keyed. 

The back shaft carries the small speed cone and first 
Pulley to receive motion from first shaft, and a fast and loose 
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pulley for quick down feed. The front or clutch shaft carries 
the upward or lifting pulley, as also the three-speed downward 
feed pulley—the clutch being between the upward and down- 
ward feed pulleys, which are driven by open and crossed belts 
from the pulleys on the first motion shaft; this shaft has 
bearings 12in. long. 

The bevel pinion on the first motion shaft gears into a 
bevel wheel keyed to the end of the diagonal shaft, which is 
carried in bearings 10in. long, upon the swing frame ; to the 
front end of the shaft a steel worm of large diameter is fitted 
to gear into a strong phosphor bronze worm wheel that is 
keyed to the steel saw spindle carried in bearings at the front 
end of the swingframe. To the front end of the spindle a 
ro diameter saw is attached by four 3in, turned steel 

olts. 

The ascending and descending motions of the swing frame 





are obtained by a vertical screw of large diameter, and square | 


nut with trunnions carried in a vertical stand. Between the 
underside of the vertical stand and a collar upon the screw— 
above the worm wheel on the lower end of the screw shaft 
—a strong spiral spring is slightly compressed ; and as the 
top end of the screw shaft is free to slide through its upper 
bearing and also to lift to some extent in its footstep 
bearing, it allows the saw relief to a great extent by 
refusing to take any heavier feed than that set, but after a 


certain time it again takes up its ordinary feed. The swing | 
frame has attached to it about midway between the trunnion | 


end and the saw end a U bracket, which has two sliding dies 
for the trunnion nut. It is supported at that distance from 
the trunnion by the screw—the bottom end of which rests in 
a footstep—and nut. To the lower end of the screw spindle 
a worm wheel is fitted, and by reversing the clutches on the 
front or clutch spindle the ascending and descending of the 
swing frame through an arc is obtained. 

The feed is variable from jin. to ljin. per minute. The 
machine is capable of cutting round or square bars up to Yin. 
at about Zin. feed per minute, and a 16in. by 16in. mild steel 
joist in from twelve to thirteen minutes. It will cut any 
rolled section up to 20in. by 74in., and manganese bronze 
plates 24in. by 4in. at a feed of gin. per minute, or with a 
cutting measurement of 26in. of the saw’s periphery when 
cutting the 24in. width. 

The machine is entirely self-contained, and requires no 
permanent foundations. It is driven by one of Messrs. John- 
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outside,” which, in fact, is what happened. He stopped the 
engine, but, getting the signal for more air, started up again. 
It is well to note at this point that the intake of the compressor 
was in the engine-room, the temperature of which usually stood at 
115 deg. Fah. 

Let us now see what occurred in the mine. What happened 
at the bottom of the winze cannot be better told than in the 
testimony of one of the miners at the coroner’s inquest: ‘‘I was 
turning a hole and my partner was striking the drill; he says, 
‘We ain’t got much air here this morning ; I will ring for some 
more air.’ He rang, started to strike again, and struck two or 
three blows ; straightened up and took a couple of breaths of air, 
and started in to strike again, and then quit. I had been joshing 
him, and says, ‘ You ain’tas tough as you used to be.’ I stood 
up, picked up a pick, struck two or three blows, and felt that the 
air was bad. Just then the air stopped, and the hoist tender 
hollered to us that there was no air and we had better come up. 
I looked around and saw my partner standing in the corner, he 
was all trembling, and I caught him as he fell over.” 

These two men were got up by heroic work on the part of 
comrades, and their lives were saved. But not so fortunate were 
the men in the upraise. There were four of them here, and when 
they felt the air getting bad they opened the valve full—of course, 
only increasing the difficulty. They were experienced miners, and 
at first could not understand what was the matter with them, 
because their candles continued to burn as usual. This was due, 
undoubtedly, to the fact that they were working in an upraise, 
and that the heavy carbonic acid gas sank, and perhaps to the 
fact that carbonic oxide may have been generated through incom- 
plete combustion or the reduction of the carbonic acid first formed 
by the glowing carbon in the pipe. Two men were killed and four 
others barely escaped with their lives as a result of the combus- 
tion of the oil, deposited carbon and organic dust accumulated in 
the compressor, receiver and pipe. Explosions of air-compressors 
due to this cause have been frequent, and lives have been lost 


| thereby ; and what is known as the “flaming” of compressors or 


son and Phillips’ motors, and it takes 5 brake horse-power for 


heavy cutting. 

The machine as illustrated shows a simple arrangement 
for sharpening the saw without removing it from its spindle. 
It is only necessary to slide the worm to the front end out of 
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cylinders is an every-day experience, and in some cases the 
rupture of the air-pipes, but, so far as I can ascertain, without the 
serious consequences described in the present case. 

Among the best means for preventing such catastrophes are the 
taking in of the air from a point where its temperature is as low 
as possible, the introduction of auxiliary coolers, the use of as 
heavy oil as possible—yet never in excess—the cleaning out of 
cylinders, receivers and pipes, and especially a warning to the 
engineer to be very sure when he receives a signal for more air 
that the actual shutting down of the compressor may not be more 
essential. In this case had he shut down it is probable that no 
lives would have been lost, for with the stopping of the air the 
miners would have at once returned to the tunnel level. 








INTERNATIONAL TELEGRAPH CONFERENCE.—Invitation cards, in 
the name of the President of the Institution of Electrical Engi- 


gear with the worm wheel on saw spindle to allow the saw to | neers, are being issued to members of the Institution for a concert 
| to be given at the Royal Albert Hall on the evening of Thursday, 
| June llth, on the occasion of the International Telegraph 


turn freely. 








ACCIDENTS DUE TO COMBUSTION WITHIN AIR 
COMPRESSORS.* 


I PROPOSE to describe a somewhat uncommon casualty resulting 
from a not infrequent incident in the use of air compressors, and 
partly due to lack of judgment of the engineer and lack of care in 
operation, The compressor in question was a three-drill machine 
of standard make. At the time of the accident it was furnishing 
air to a single drill working in an upraise from a well-ventilated 
tunnel, and giving ventilation to a winze below the tunnel where 
two men were hand-drilling. The compressor also furnished 
power to a small hoist in the winze, but the hoist was only operated 
occasionally, and never while the drills were working. The drills 
were located about 1200ft. from the compressor. 

The engineer testified that he never had been short of air, and 
that there had been no complaints that the machine was inefticient. 
He testified, further, that the water used in cooling the air cylinder 
had never become greatly heated, and that he used a mixture of 
good cylinder oil. The valve of the compressor was set to blow 
off at 80]b. He was eating his luncheon in the boiler-room when 
he heard a “‘ crack like a pistol,” and, going into the engine-room, 
found water spurting out of the jacket about 2ft. from the end of 
the compressor ; he tightened the jacket and stopped the leak, and 
found that the jacket was perfectly cool. He next noticed that 
‘*grease began to fry on the pipe and receiver.” 

He next saw that the air-pipe had become red hot, the heat 
extending to a point where the pipe went through a wooden 
partition, setting fire to it. Then he noticed that the pressure 
was going down ‘‘ just as quick as if someone had opened « valve 


* A paper b; Mr, A, R, Ledoux, read before the American Institute of 
Mining Engin >ers, 





Conference. 

INDIAN RarLway ConsTRUCcTION.—Railway construction in India 
during the current financial year 1903-4 shows little falling off from 
the level of recent years, but it happens that while 2371 miles will 
be under construction or sanctioned, the new lines actually brought 
into operation during the twelve months will be no more than 678 
miles. Next year will probably see a return to a more normal 
total, the question resolving itself largely into one of the forward- 
ness of workinhand. The absolutely new lines to be taken in hand 
this year are the Jech-Doab (southern section) in the Punjaub, the 
Gondia-Chanda and Brahmapuri-Nagpur extension in the Central 
Provinces, the Lower Sind extension of the North-Western Railway, 
the Hapur-Meerut line, and the Rameswaram extension of the 
South Indian Railway. These will absorb nearly 5,600,000 rupees. 
Further in the Madras Presidency, some 116 miles of line are being 
constructed at an estimated cost of about 3,450,000 rupees, out of 
the Famine Insurance grant. Satisfaction is expressed at the fact 
that the Government of India is giving every encouragement to 
local boards in India to construct railways, advances from the Pro- 
vincial Loan account being made. From the fact that the profit 
to the State from the working of all the lines with which it is con- 
nected, strategic as well as guaranteed, was only 2,400,000 rupees, 
as compared with 12,700,000 rupees for 1901-2, it is inferred that 
the prosperity of Indian railways has been checked. It would be 
well to remember that it was not until the financial year 1900-1 that 
the Indian Government, for the first time, derived any direct profit 
from the railways, each preceding year having shown a more or 
less substantial loss to the State. Now, last year’s State profits, 
though showing a considerable decrease from 1901-2, were neverthe- 
less still largely in excess of the State’s profits for 1900-1. More- 
over, about 1000 miles of new railways were opened for traffic within 
the last fiscal year, 
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STEAM RAILWAY COACHES it was employed on the Huntingdonand St. Ives branch after 
| power, and in the early sixties it worked passenger trains 

Nor long since we illustrated the Drummond steam | between Wisbech and Cambridge. It was afterwards rebuilt 
carriage for branch traffic. Above we illustrate a French | at Stratford as a four-wheels coupled engine, and worked 
carriage of much the same kind. 
are being prepared for vehicles of the kind at home and closed. 
abroad. It will not be without interest to say something of | 
the first attempts that were made in this direction. 


| the discontinuance of the working of that branch by horse- | 


Numerous designs | the Shrubb Hill—mineral—branch near [.akenheath till | 


A somewhat crude picture of this engine was published in | 
| the Illustrated Exhibitor of June, 1851, with the following | 

As far back as 1847, Mr. Samuel, the resident engineer of | words:—‘‘ Mr. Adams’ plan, of which we give an engraving, | 
what was then known as the Eastern Counties Railway, had | consists in combining the engine and carriage in one, so that | 
an observation carriage built for his own use. This vehicle | there is no superfluous weight ; the stoker can act as guard | 
had cylinders 34in. diameter and Tin. stroke, and carried | and take the tickets.’’ The engine was called the ‘ Ariel’s | 





Swarn 


feet, grate area 7°17 square feet, working pressure 225 |b. per 
square inch. A tank placed under the coach and over the 
trailing axle carries 1100 gallons of water, and with this and 
1100 1b. of fuel the weights are:—At driving wheels, 
20,304 lb. ; trailing wheels, 10,052 1lb.; total, 30,356 Ib., or 
13°55 tons. 

This automobile has been built to replace certain early 
morning post trains between Beauvais and Creil, a distance 
of 163 miles ; the heaviest gradients are 1 in 250. The out- 
ward journey is effected in 1h. 16 min., with three stops; 
the return journey in 1 h. 26 mia., with ten stops. The 
train consists, besides the automobile, of either two carriages 
and one milk wagon, or two carriages only, representing 4 


saven passengers. Its total weight in working order was | Girdle,’’ and was exhibited in 1851. It was somewhat of the | load of from 35} to 44} tons. 


25} cwt. A speed of 44 miles an hour has been attained ; | Crampton type, with outside cylinders fixed midway the 
the consumption of coke was about 3 lb. per mile. The | length ofthe boiler barrel, and the driving axle as close as | 
machine was so successful that Mr. Samuel gave Mr. Bridges | possible to the front of the fire-box casing. | 
Adams, of the Fairfield Works, Bow, an order for a larger| The Northern Railway of France has recently put into | 
coach to carry about forty passengers. We are indebted to | service a very compact little steam motor vehicle, which we 
the Practical Mechanics’ Journal of December Ist, 1848, | illustrateabove. It has been built expressly for the very early 
for the illustration of the Adams engine which we give | morning trains which have to be run for the postal service, 
on page 477. aud which very seldom carry passengers, 

The cylinders were Tin. diameter and 12in. stroke. The| The frame of the vehicle consists of two distinct parts, the 
heating surface in the boiler was 235 square feet. The driving- | ordinary coach body frame consisting of channel irons 
wheels, without flanges, were 5ft. in diameter. The water | running the full length of the body. The engine and boiler 
tanks were 12in. tubes, 12ft. long, under the floor of the car- | are carried by plate frames of the usual locomotive pattern 
riage. A somewhat detailed description is given of the | placed between and heavily stayed to the channel irons and | 
engine, which it is not necessary to reproduce. All the | one another ; the cylinders are direct-acting and horizontal, 
arguments held in favour of the scheme are identical with | 7-OS8in. diameter by 9-S4in. stroke; the crossheads slide on 
those used to-day. As, for example, ‘‘ The additional weight, | single slide bars, the connecting-rods being of the solid 
consequent upon this improvement in speed, although every- | eye type. Link motion controls the action of the 
where felt as an important drawback, is most injurious on | valves; the weigh-bar shaft is above the motion, and is 
the short and less frequented tracks, where a careful examina- | operated by a reversing lever. 
tion has shown that for every ton of passengers there are no| Inside bearings are provided for the driving wheels, the 
less than 26 tons of dead weight moved.”’ | springs for which are also of the usual locomotive pattern. 

The Adams carriage appears to have achieved some success, | The wheels under the body of the coach have outside 
for in 1851 a second steam car was built to the designs of | bearings and long springs of the coach type; the wheels are 
Mr. Bridges Adams, by Kitson, Thompson and Hewitson, of | 3ft. 1°59in. diameter, the wheel base being 8ft. 3-Sin. 

Leeds, and was purchased by the Eastern Counties Railway | The Westinghouse brake is provided,working on all wheels, 
Company. It weighed about 16 tons, and had cylinders Yin. | a powerful hand brake being also fitted. 

by 15in., with 5ft. wheels. Mr. Holden, to whose courtesy | The boiler ison the Turgan system, and has given every 
we are indebted for information about it, tells us that be | satisfaction, the consumption of fuel not exceeding 6-6 1b. to 








cannot tell if it worked with a car attached, but as an engine | 111b. with its full train; the heating surface is 184 square 








ELECTRICITY IN MINING. 


Tue Departmental Committee which is inquiring into this 
matter met again on Wednesday, April 29th. 

Dr. Henry Louis, Professor of Mining at the Durham 
College of Science, spoke of an instance of the application of 
electrical working in a mine in the Northof England, in which 
70 horse-power did the same amount of work previously done 
by 111 horse-power of compressed airmachinery. Personally, 
he failed to see that, with proper care and management, there 
was any need to talk about danger from electricity in mines. 
Precautions were necessary, of course, in fiery mines, and he 
advocated that electric coal-cutter motors should be enclosed 
in a ventilated but flame-proof case. Before, however, any set of 
rules was framed, it would be absolutely necessary to ascertain 
experimentally what were the dangers to be guarded against. 
For instance, there was the likelihood of danger from undue 
heating of the motors, and also from taking too high voltages to 
the working face. Hedid not think thisshould be higher than 500 
volts, although he saw no objection to as high a pressure as 2000 
volts being carried along main roads. He would prohibit bare 
wires anywhere in mines except in main roads, and only then 
if electric locomotives were in use. Certainly they should 
not be taken down timbered shafts. Bare wires for the 
purpose of an electric locomotive service were in use In 
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Hungarian mines. Theactual safety from the use of electricity 
in mines had been very much overlooked. Over one-third of 
the deaths in mines occurred at the coal face, and, therefore, 
anything which would tend to diminish the number of 
workmen at the face—such as electric coal cutters—should 
be encouraged. Electric coal cutters, while keeping the 
miners further away from the coal face, also made very little 
noise, and so enabled them to hear better if any fall in the 
roof was taking place. With regard to the respective merits 
of alternating and continuous currents in mines, he did not 
think one could claim a decided advantage over the other, 
either in the matter of safety or economy of working. In 
addition to the continental mining installations mentioned 
at the last meeting by Mr. Selby Bigge, he mentioned one in 
Sweden, in which 4000 horse-power was transmitted 16 miles by 
means of bare wires on poles, at 5500 volts alternating 
current. Where wires crossed the public roads strong wire 
netting had to be provided to catch the wires should they break 
forany reason. At the pit’s mouth the voltage was trans- 
formed down to 250 volts. In respect to the carrying of bare 
wires overhead over the country, he deprecated the rule of 
the Board of Trade prohibiting this, and considered this 
regulation had been instrumental in retarding the use of 
electricity for many purposes in Great Britain. He also was 
of the opinion that fuses, which were another source of 
possible danger, should be enclosed in flame-proof cases. 
Nothing should be done, however, in the direction of tying a 
manager's hands in respect of the type of plant he should 
use. Stress was next laid upon the necessity for making a 
thorough knowledge of the principles of electrical science an 
integral part of the examination for a first-class mine- 
manager's certificate in the future. With regard to the 
technical education of mining students, he preferred that 
this should consist of a three years’ college course and three 
years in the mine, and considered that no certificate should 
be granted unless three years’ practical work had been 
undergone. 

_Mr. W. E. Garforth, of Normanton, Yorks, and managing 
director to Messrs. Hope, Pearson ard Co., gave an account 
of some special experiments which he had made in connection 
with coal cutters. These experiments had determined the 
following conclusions:—(1) That open - type continuous- 
current motors were not safe in an explosive atmosphere, 
which was always exploded owing to the sparking. (2) Coal 
cutter motors and switch-boxes attached should be enclosed in 
gas-tight covers, as they would then work in an explosive 
mixture without fear of explosion. (3) If an enclosed motor 


which he had made with coal cutter motors which had been 
taken straight from stock, and the result of which also went 
to prove that reliable coal cutter motors could now be 
obtained without special designs being prepared. Referring 
to Mr. Selby Bigge’s remarks at the previous meeting, while 


agreeing with the principles laid down as to the advantages | 


of three-phase currents over continuous current for fairly 
long distance transmission, he wished to dissent from the 


views expressed that for any special machinery we had to go | 
The reason why the particular | 


to the Continent or America. 
machines mentioned were being manufactured abroad was, 
he said, because the British manufacturers were so busy that 
they were not prepared to take them at the cheap price 
offered by the continental firms. He thought Mr. Bigge had 
done an injustice to British manufacturers. Asked to give 
an instance of the advantages of a three-phase installation 
over @ continuous-current one, he said that, assuming 1000 
horse-power had to be transmitted for one mile at 500 volts, 
the cost of the cables would be £4000. At 2000 volts three- 
phase, the cables would cost £1000 and the transformers 
£1500, leaving a saving of £1500 in favour of the latter, 
besides a very much greater efficiency. 








THE FIRE EXHIBITION AT EARL'S COURT. 


On Wednesday the Duke of Cambridge opened the Fire 
Exhibition at Earl's Court. The Exhibition has been 
organised by the British Fire Prevention Committee. Although 
it is, of course, largely ‘‘ popular ’’ in character, it promises 
to present many features of much interest to engineers. We 
say ‘‘ promises,’’ because it is still incomplete. We may 
mention, however, several examples of modern fire-proof con- 





| structions, such as combinations of girders and ‘‘ armoured ”’ 


concrete, and specimens of artificial stone, which appear to 
represent a considerable improvement in the application of 


| various cements to constructive purposes. 


be surrounded with an explosive mixture, it might diffuse | 
into the motor through the armature shaft bearing. To pre- | 


vent such an explosion it was necessary always to remove the 


inspection cover periodically and allow the accumulated gas | 


toescape. (4) Ifan explosive mixture diffused into a motor 
case and an explosion followed, this might or might not be 
sufficient to explode the surrounding atmosphere. His 
experiments proved both to be the case. (5) A ventilated 
motor case did not allow of an internal explosion of sufficient 
force to ignite the surrounding gas. (6) Motors left lying 
idle for some time should, without doubt, not be put into 
Operation without inspection, as defects in the insulation 
would cause explosions, 


Some particulars of the electrical installation at his mine. 


There is a noteworthy display of machinery old and new, 
home and foreign, about which we shall have more to say. 
Germany makes a large display. The extreme beauty of 
finish of some of the fire engines does not, however, in our 
opinion, compensate for the lack of sturdy proportions 
and manifest power of endurance shown by the British 
engines. 

A very exciting and realistic performance is given in the 
Empress Theatre, under Mr. Kiralfy’s direction. To all 
intents and purposes it would appear that a large building in 
a crowded city takes fire, and three steam fire engines are 
at work at one time extinguishing the flames. 
the kind has ever before been done on the stage, and the 


little warning speech made beforehand, telling the audience | 


that there was no danger, was not unnecessary. 
After the Duke of Cambridge had driven through the 


| grounds, he attended a luncheon in the Quadrant Restaurant, 
| at which Mr. Cremieu-Javal presided. Among those present 
| were Rear-Admiral FitzGeorge, the Duke of Marlborough, Sir 


Witness then proceeded to give | 
| N. 


Electric signalling had been in operation for sixteen years, | 


electric shot firing for fifteen years, and electric lighting for | 


sixteen years, all without accident. The power installation 
Was an Oerliken three-phase generator and four coal cutter 
Motors, all installed about four and a-half years ago. The 
Voltage was 550 volts at the coal face. He had adopted the 
system of painting all the dangerous parts of the installation 
Vermilion in order to warn the miners, and such a precaution 
might be included in any regulations formed. 

-_ Ir. W.C, Mountain, of Messrs. Ernest Scott and Mountain, 
“eweastle-on-Tyne, also mentioned some experiments 





George Birdwood, Admiral Sir E. Fremantle, Sir John 


Furley, Lieut.-Colonel Fox, Count Kamarowski, Russia, Sir | 
Kennett-Barrington, Mr. E. O. Sachs, Chief Officer | 
After the loyal toasts, | 


Westphalen, Hamburg, and others. 
the Duke of Cambridge proposed ‘‘ Success to the International 
Fire Exhibition.’’ He said he hoped the Exhibition would 
be a great success, not only in that place, but as far as the 
whole country was concerned. He fancied, from what he had 
been told, that fire prevention and extinction had not been 
considered with a view to the advantage of the whole 
community, which might have been the case, and he hoped 
that that Exhibition would have great effect. 

The Duke of Marlborough replied, remarking that they had 
received great support from other countries. They had also 


Nothing of | 


representatives present from every borough in London, but 
none from the London County Council Brigade, and none of 
its appliances. It was the boast that London was the gzeatest 
city in the world, and it would have been most interesting to 
| have seen some of its fire apparatus. 
Mr. E. Sachs also responded. 
| The Chairman proposed ‘‘Our Foreign Fire Visitors,’’ to 
| which Count Kamarowski and Chief Officer Westphalen 
replied. 








DOCKYARD NOTES. 





Turspay, May 5th, was a great day for the pro-Belleville 
engineers. The Royal Yacht, the Drake, and the Sutlej—all 
with Bellevilles—and the Venus and Minerva—with cylindrical 
boilers—crossed from Cherbourg, keeping station at 18 knots. 
On reaching Spithead the two Belleville cruisers put on a 
spurt, and swept into the anchorage at full speed. It wasa 
very fine sight indeed. But the special point is that of 
late it has been asserted, till people have come to believe it, 
that Belleville ships cannot steam at their trial speeds. 
Tuesday put an end to that idea. The Drake, by the way, 
went over to Cherbourg from Portsmouth, where she had been 
lying awaiting repairs and overhaul after some months’ hard 
cruising. It is only fair that notice should be taken of this 
performance. 





Messks. Ansaldo, of Genoa, have commenced the recon- 
siruction of three of the smaller Turkish battleships. 





Tuer Royal Yacht has gone into harbour to have her new 
telescopic masts fitted. The old foremast is to be made the 
mizzen, and the new masts will be fore and main. Amongst 
other things, it is hoped that these new tall masts will improve 
the yacht’s appearance. 








WINDMILL TRIALS.—We are requested to state that the spring 
relief valves and pressure gauges used in the R.A.S.E. tests of 
windmills at Twyford Abbey were made and lent to the Society 
by W. H. Bailey and Co., Limited, of Manchester. 

INSTITUTION OF NAVAL ARCHITECTS.—In response to kind invita- 
tions received from tbe Lord Mayor of Belfast (Sir Daniel Dixon) 
and the President of the Institution of Civil Engineers of Ireland 
(Mr. J. H. Ryan), it has been decided to hold the summer meeting 
this year in Ireland, during the last week in June. It is proposed 
to spend the two first days (Tuesday and Wednesday, June 23rd 

| and 24th) in Belfast, and the two last days (Thursday and Friday, 
June 25th and 26th) in Dublin, the journey from Belfast to Dublin 
taking place by special train on the morning of Thursday, 
June 25th. Earl of Glasgow, G.C.M.G., LL.D. (President), will 
| occupy the chair, and strong local reception committees are being 
formed in Belfast and Dublin respectively to represent those cities, 
and the various corporate bodies and institutions of the districts. 
Full particulars of the papers to be read, of the visits to works, 
| and of the excursions and entertainments which are being arranged 
| by the reception committees, will be forwarded at an early date to 
| those members, associate members, and associates who signify 
| their intention of taking part in the meetings. Negotiations have 
| been entered into with the leading railway companies for obtaining 
tickets at reduced fares for the personal use of those taking part 
in the summer meeting, and also for those who intend, subsequent 
to the meetings, to make tours in Ireland. Among the features 
of the programme which have already been arranged, it may be 
mentioned that His Excellency the Earl of Dudley, Lord Lieu- 
tenant of Ireland, has invited the members of the Institution and 
the ladies who will accompany them to a garden party at the Vice- 
regal Lodge during their visit to Dublin, and offers of entertain- 
ments have been kindly made by the Lord Mayors of Dublin and 
of Belfast, the Chairman of the Belfast Harbour Commissioners, 
the Right Hon. W. J. Pirrie, and others. Messrs. Harland and 
Wolff and Messrs. Workman and Clark have promised to throw 
= their works for the inspection of members during the visit to 
elfast. 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opini 
corr -) 





of our 


THE PREMIUM SYSTEM FROM THE POINT OF VIEW OF THE 
WORKMAN. 


Str,—The premium system of paying wages has been discussed 
ia your columns by various persons from different standpoints. We 
have, for instance, Mr. Naysmith speaking as an employer in the 
discussion on Mr, Ashford’s paper in Manchester a few weeks ago, 
and we have the remarks of Mr. Swift of the Steam Engine 
Makers’ Society in his annual report to the members, which we 
may take to be what appears to him the conscious or sub-conscious 
opinion of the workmen, but the actual workman does not appear 
to have told his experience of its working or compared it with the 
ordinary piece-work system. It may, therefore interest your 
readers if { as a workman, who has had a considerable experience 
in the working of both systems, make some observations on the 
subject, especially as you told usa week or two ago that there 
seems to be some uncertainty both amongst employers and work- 
men as to what the premium system is, and what it claims to do, 

Daring the t twelve years I have worked at five different 
establishments at the lathe as an ordinary turner. I have done 
heavy, medium size, and light work in steam engine, hydraulic, 
gas and electric engineering, swinging various sized cylinders, 
pistons, rings, &c., pump work, and gas exhauster work on heavy 
chuck lathes ; turned double and triple iron cranks, heavy and 
light connecting-rods, piston-rods, Xc., on from twelve to twenty- 
inch centre, sliding, surfacing, and screw-cutting lathes, some of 
them of the latest American type. I have done the most of this 
work on the ordinary piece-work system, and lately on the 
premium system. 

Both ethics and economics are, of course, involved in this 
question of piece-work and premium systems, and they have been 
presented in THE ENGINEER lately with great clearness. Sir 
Oliver Lodge, with whose sentiments the most of your readers will 
sympathise, seems, however, not to distinguish between the ethics 
and economics of the question in his attack on THE ENGINEER of 
March 27th in his letter in THE ENGINEER of April 3rd. He 
confuses the issue, and it seems to me your readers are indebted 
to you for stating the question clearly. ‘‘ Engineering knowledge,” 
you say, ‘‘isa means toan end. That end is the making not of 
mechanism, but of money.” And, again, ‘‘The object of bonus 
systems is to increase the output per hour of each workman, or, 
which is the same thing, to decrease the wages cost per article 

roduced.” . . . . . ‘*the very existence of any firm which 
ies not a monopoly depends upon its power of reducing the cost 
of production.” As a workman this seems to me admirably put ; 
employers and workmen alike recognise that, whether they like it or 
not they are compelled to meet competition in order to make a 
living, and just as the employer finds that, ceteris partis, be must 
do the job at least as cheaply as another employer, so he endeavours 
to get the workmen in bis employment to do the same. 

But now the further question arises, Do the bonus systems, piece- 
work, or premium attain their object, i.e. do they pay! Trying 
to allow as far as I can for personal bias in the matter, I am 
persuaded that this question is very difficult to answer 
satisfactorily, either from the standpoint of the employer or the 
workman, or both. It involves, amongst others, the question, Does 
accuracy pay? and even this question is not clearly put, for there 
are various degrees of accuracy. To illustrate. Eight years ago I 
had some sets of cylinders to bore with pistons and rings to match. 
I did them on the day-work system. As the _ required to be 
interchangeable, 7.¢., either of the pistons had to fit either of the 
cylinders, the time required to do the job was, of course, longer than 
if the parts had not required to be interchangeable. I afterwards did 
a set of the same by piece-work, and the piece-work price was 
estimated from those I had done on the day-work system. I 
made what is called time and a-quarter on my ordinary wages on 
this job, i.e., I finished it in three-fourths of the time | had taken 
at day work. This seems on the face of it a vindication of the 
piece-work system. I received an addition to my ordinary wages, 
and the employer gained an increased output per hour so far as I 
was concerned. But here the question of accuracy comes in. The 
cylinder and piston built up in the engine were bound to pass the 
test, and the fitters and erectors had to do their part of the work 
required on them after they left my hands and before they were 
tested. Did the fitters and erectors not lose the time I had 
gained’ I don’t know. I didn’t inquire. When the foreman 
came to me proposing that I should do the job piece-work instead 
of day work, ‘‘a bargain,” as Mr. Naysmith puts it, ‘‘ was struck— 
a willing bargain—” and in the course of our negotiation there was 
nothing said about increase or decrease in accuracy of workman- 
ship, but I was well enough aware that the job done on the piece- 
work system wasn’t so accurately done as the job done on the day- 
work system so far as I was concerned. It may have been ‘‘good 
enough ;” at all events I heard no complaints, and if it was ‘‘ good 
enough ” it is obvious there was a gain to the employer as well as 
myself. 

This illustrates my experience of piece-work in a great many 
cases. Sometimes I have miscalculated and lost, that is, made less 
than my ordinary wages, on a job, which makes me say that I 
thoroughiy agree with Mr. Naysmith when he says, ‘‘ Both systems 
ought to be started on a correct basis,” though I confess I doubt 
whether this is practicable. The greatest objection I have had to 
the piece-work system was the friction caused by the “‘ higgling of 
the market.” The time required to do the job is an arrangement 
between the employer and workman, in which there is room for 
endless difference of opinion, Mr. Naysmith asks what were they 
going to do with workmen—which was the case so far as he was 
personally concerned—who would not allow more than a certain 
amount to be earned per hour. My experience has been that it is 
the employer who won’t allow this. When I have worked piece- 
work, if by chance I earned more than a certain percentage over my 
ordinary wages the price of the job was cut down. What Mr. 
Naysmith means, I suppose, is that the workmen thoroughly 
understand this, and work accordingly. ; 

As the Gordian knot of the piece-work system, the ‘‘ higgling of 
the market,” cannot be unloosed, the premium system comes along 
and cuts it. Instead of allowing the question of the time required 
to do a job to be made a matter of discussion between employer 
and employed, the premium system says the employer will decide 
that, at the same time guaranteeing the workman against a 
possible mistake on his—the employer’s—part by leaving the 
ordinary wages undisturbed if the job takes longer to do than the 
employer estimates. 

Mr. Swift, of the Steam Engine Makers’ Society, as the 
ostensible mouthpiece of the workmen, objects to this scheme on 
the ground that if the workman saves 20 per cent., that is, does 
the job 20 per cent, quicker than the time estimated by the 
employer, he only receives 10 per cent. of the advantage gained, 
the remaining 10 per cent. going tothe employer. But he does not 
attempt to deal with the point that, incase the workman takes 
longer, the ordinary pay is left undisturbed. 

On the other hand, Mr. Ashford, in his reply to Mr. Naysmith, 
says that with regard to the difference between piece-work and the 
premium system, it was that in the case of the premium system 
there was not the necessity or need to cut down a price as there 
might be in piece-work. When a man was earning what an employer 
considered to be too much money under piece-work, and as he could 
get no reduction directly in the cost of the article, he thought the 
time had come to cut the price. In the case of the premium 
system, although the men had got an increased percentage, the 
actual cost to the employer had gone down. 

Evidently the strength of Mr. Ashford’s case here rests on his 
contention that the necessity or need to cut down prices is greater 
in the piece-work arrangement. My experience has been that the 





orice is cut down on the premium card arrangement. Why! 

ecause, as you say, ‘‘it has falsified the best predictions as to the 
time that should be taken to do a job.” The employer individually 
is not able any more than in agreement with the workman to 
determine the time, and when he finds that, as he thinks, he has 
allowed too much time, he cuts the price, and it seems to me the 
temptation to do so is quite as great as in the ordinary piece-work 
arrangement. No doubt, as Mr. Ashford says, he receives a per- 
centage on every hour ‘‘saved” by the workman ; but, on the 
other hand, he tears all the loss sustained when the workman 
takes longer to do the job than he—the employer—estimates, 
whereas under piece-work conditions, if a workman makes less than 
the agreed price per hour he is paid less in a corresponding 
degree. 

Again, if Mr. Ashford endorses Mr. Naysmith’s opinion that it is 
better to determine the correct time, or, if anything, to allow too 
little than too much, it is evident, as in my own case, the work- 
man is tempted quite as much as in the ordinary piece-work 
system to cease making aay extra effort, because he knows that 
under the premium system his ordinary pay is not in danger. 
When I found that the time necessary to ca the job was being 
ascertained by the employer by the ‘‘method of exhaustion,” | 
ceased to take any interest in the premium card, 

Is there then no advantage in the premium payment system as 
compared with the piece-work system, or in either or both 
compared with the ordinary day-work system! It seems to me 
very difficult to determine, but in my own experience I have often 
considered it necessary to hold out for a piece-work price for a job 
which I possibly, even probably, would have done quicker if I had 
done it on day work, for one has always in the case of piece-work 
to provide for contingencies. URNER. 


FRICTIONLESS, OBLIQUE, IMPACT. 


Str,—Having had recently brought to my notice the following 

= in mechanics, | should be much obliged if you would 
indly publish this letter in your correspondence columns, in order 

that the question may be discussed by those of your readers who 
may be interested. 

As per appended sketch, Fig. 1 shows an arrangement in side 
elevation of a pair of wheels, W, and », both keyed to the same 
spindle S, this spindle revolving in a cross-headed bearing H at the 
end of the bent lever L, This lever is pivoted at P, and carriesa 
counterweight C, so arranged as to reduce to a minimum the 
appreciable weight of the wheels W, and W.. 

The fulerum at P is attached to the framing of a locomotive, as 
shown in the cross section, Fig. 2, and the inner wheel, W., rides 
upon the rail, the outer wheel, W, consequently revolving 
coincidently with the inner, so that its peripheral speed is always 
equal to the speed of the locomotive. In the path of the outer 
wheel is placed an inclined plane I, Fig. 1, up which the outer 
wheel can run. This plane is, for the sake of argument, at an 
angle of 1 in 30, so that taking the speed of the train at 81 miles 
per hour, or 120ft. per second, the speed at which the wheel W, 
rises is 4ft. per second, which, multiplied by the appreciable 











weight of the pair of wheels, gives the amount of resistance to be 
overcome before the wheels will rise from rail level. The peripheral 
speed of the wheels remains constant, the outer one “driving” 
on the incline instead of the inner, and owing to the fact that 
their peripheral speed is equal to the speed of the train, the 
points of contact between wheel and incline are relatively at rest, 
consequently the wheel W, will mount the incline without 
friction. 

I have been informed that the kinetic energy of the wheels at 
this speed is so great that on reaching the incline they will destroy 
it or be destroyed themselves, no reason being vouchsafed. 

The question that I would ask is as follows:—In what manner 
does the kinetic energy take effect? Consideration being taken of 
the following :—(1) Absolutely no friction between the surfaces in 
contact; (2) resulting work, or pressure between surfaces, re- 
ducible to a minimum ; (3) the obliquity of the impact. 

April 15th, R. C. W. 


LONDON TRAFFIC, 


Sir,—The causes of the congestion in the London streets are so 
well known that a Commission to sit for months and years on them 
would appear to be not only unnecessary, but even, in a sense, 
obstructive. The greater part of them could be mitigated, if not 
removed altogether, by a little common-sense traffic management. 
As an old perambulator of all parts of London for years, you will 
perhaps permit me to make use of the only medium wherety a 
single individual can get the ear of the apathetic Londoner, viz., 
by writing to a widely circulated journal like THE ENGINEER, 

It is clear that the quicker you can get people to their destina- 
tion the better use you make of your means of transport, and, 
therefore, the more traffic you can negotiate. For this purpose 
surface, shallow, and deep systems of multiple unit lines of wa 
have each their natural functions, and these should be divided, 
like Indian -telegrams, into ‘‘deferred,” ‘‘ordinary,” and 
“urgent,” for short distance, medium distance, and long distance 
passengers. The surface lines should penetrate as near to the 
heart of the town as possible ; and when, for any reason, lines of 
way cannot be allowed in the streets, they should dip down to the 
next class, the shallow underground, their place being taken b 
automobiles, which vehicles would also serve as feeders throug: 
any main thoroughfares, whether in the centre or on the outskirts, 
where trams are not permissible, 

Where the three systems are superimposed, each would act asa 
feeder and distributor to the one below, the stopping places being 
further apart the deeper you went down. The deep level ‘‘ tubes ” 
should have as few stopping places as possible, thereby greatly 
facilitating express traffic and saving enormously in the cost of 
installing and working passenger lifts, 

If tram lines were laid with a shallow depression on the rail 
top and the cars had plain wheels instead of flanges, many of the 
objections to them would disappear. Now, flanges were adopted 
on tramway wheels simply because railways used them ; but the 
conditions are quite different. If a railway vehicle leaves the 





————<———=—= 
metals the consequences are disastrous, whereas a tramear runny} 
off the line is simply brought to a standstill, like trains ap ning 
catch-siding buried in the sand. ihe 

All this is a counsel of perfection which, like the placing of 
pipes and cables in subways, and the delivery of coals Pt all 
direct in the house cellars, is a most desirable state of thin yw 
one which, although we shall not see generally adopted_oe but 
perhaps in ‘‘ garden cities”—in our day, it would be well to bent 
constantly in mind, . 

Pending this millennium a great deal could be done by regulati 
the existing street traffic. For this purpose a traffic doparty 
of the gree force, or affiliated to it, should be established a, 
general traffic superintendent or commissioner, with district : 
assistant superintendents under him, and a sufficient hg 
inspectors, line, and signal men. These might all be sworn re . 
stables, but they need not be such highly-cultivated products.» 
the ordinary metropolitan policeman, who is really wasted Pt 
employed in regulating traftic or in doing messenger work jn publi 
buildings, &c. ss 

The traffic men should have power to keep all vehicles th t 
cannot go at a fair trot out of certain thoroughfares during certai 
hours. Coal and dust carts should not be allowed in the streets 2 
all while there is any considerable movement going on, unless the; 
contents are wetted and the empty carts sevinkiod $0 as to prevent 
the coal and other dust flying about. 

Goods should be collected and delivered in all main streets 
between eight at night and eight in the morning, and no yehicl, 
should be allowed to stand—except for a very short time—so por 
delay traffic. The linesmen on bicycles should be constantly on the 
move, and should make at once for sny place whore there ig q 
block, so as to clear it as soon as possible. The trattic commission, 
should be given absolute power to regulate the route taken by all 
vehicles, whether public or private ; he should have absolute powor 
over the surface of the streets, and thus prevent parallel streets 
from being blocked at the same time, or various bodies from follow. 
ing each other at short intervals in tearing up the roads when and 
where they liked. 

By giving notice to all users of the subsoil of the streets whep. 
ever one of them proposed to break the surface, and by making 4 
rule that except in cases of urgent necessity a certain time should 
elapse between such breakings of the surface, much inconveniency 
might be avoided. 

After a short time the general superintendent’s experience would 
be so great that any recommendation he made would carry the 
greatest weight. The road authorities should and would consult 
him as to the paving and repairs of the streets, as to the cleansing, 
scavenging, and sanding of them, as to the removal of refuse, and, 
in fact, on all matters connected with the upkeep of the roads; on 
which matters, owing to his constant personal observation, and 
through the reports of his subordinates, he would become such an 
authority on these and on traffic questions, and all matters arising 
therefrom, that Parliament itself would hesitate to ignore or rup 
counter to his recommendations, even if they affected coster. 
mongers, ERNEST BeNeDIct, 

May 4th. 


THE TRAINING OF ENGINEERS, 


Sir,—My experience as regards mathematics is similar to that 
of ‘‘ Junior Draughtsman.” During the last five-and-twenty year: 
I have mostly used ordinary mathematics. Only twice have I had 
occasion to use the calculus in connection with a  juestion of 
maxima and minima. I had also on one occasion to use hyperbolic 
functions, and that mainly on a question of theory. ‘‘ Young 
Engineer’s” suggestion to ‘‘ Junior beaaiineen ” is one which is 
well worth consideration. One or two years spent in Germany wil 
never be regretted. If one is single, knows a little German, and 
has had a few years’ experience in this country, together with a 
decent technical education, he will have no difficulty in finding a 
situation in Germany. But although Germans are only too ready 
to welcome British, French, and American young engineers, it 1s 
quite a different matter as regards salaries. I do not think for a 
moment that salaries are anything like as bigh as in England, and 
from my own experience I do not find that living in Gerrpany is as 
cheap as some would have us to believe, MERNOK, 

London, May 4th. 


Str,—I see that it is proposed to form a committee to deal with 
the question of the training of engineers. Permit me to say that 
I hold that the formation of such a committee is just foolishness, 

What can such a committee tell us that all manufacturers do 
not know already! There is nota firm of mechanical engineers in 
the kingdom that cannot obtain now at this moment able men to 
do their work if they will pay for them. Can any considerable 
percentage of your readers honestly say that they have 
endeavoured to obtain good men, and offered good psy, and 
failed to get them / 

I have been present at two discussions, and I have read a great 
deal that has been published. Complaints are made of the apathy 
of the British manufacturer, but the plain fact is that a section of 
faddists wish to force on the manufacturer men that be does not 
want, and for whom he has no use. With your permission, | dare 
now to ask any one of your readers who is engaged in constructing 
marine engines, mill engines, or locomotives, for a plain statement 
of the precise use he is prepared to make of the college-trained 
youth and the college-trained youth's special training when he 
has got him? Js there any college man who can design better 
locomotives than those now working our main line traffic’ 1 will 
not cite other examples, because then we should get vague, which 
is just what we want to avoid. B. 

May 5th, 1903. 


Sir,—Wailst the above correspondence has been running 
your valuable paper I have been surprised that no one has touched 
upon the point that the training will depend on the kind of post 
the student wishes to fill. For instance, the training required to 
make a designer is not that which would make a works manager, 
nor would that of the latter make a resident engineer of a” 
electrical station. 1 have often wondered what earthly use @ 
premium apprentice is who puts six menths in each department 
and then wants a job—what as’ He probably will not be able to 
grind his tools for a lathe, and if he had to make an inch cube out 
of a piece of iron with hammer, chisel, and file, he would probably 
get something like a pyramid. 

Let those who have the experience tell us what they would do 
if they had their youth to go over again, the designer his way, the 
works manager his, and the resident engineer his way. : 

There are a lot of us wandering and making mistakes in the 
sort of knowledge we are getting, and we want to know what's the 


best way which experience teaches, because we are 
YOUNGSTERS, 


AUTOMATIC WAGON COUPLERS. 


Sir,—We all know that a shunter’s occupation is the most 
dangerous in England, and a great many lives and a good deal of 
time are unnecessarily lost every year through the non-adoption 
of automatic car couplers, and still nothiog detinite has been done 
to remedy this. oan 

The Board of Trade have not carried out the Acts of 1893 an¢ 
1900 with reference to automatic car couplers, as the various rail- 
way companies have ype: that a satisfactory car coupler does 
not exist—the M.C.B. coupler, used in America, being far from 
perfect—and naturally the railway companies want to make sure 
of a satisfactory car coupler before going to the enormous expense 
of fitting it on their rolling stock ; but all railways will not underge 
the expense of experimenting, and nothing can ever be done unles? 
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oo 
some definite public steps are taken. And I think the Govern- 
ld take it up. 
ment show ane and various inventions for automatic couplers, 
dit will be found that among them a satisfactory one exists. 
ar There should be a committee of railway engineers formed to 
ke a list out of what a perfect automatic car coupler should do, 
nnd inventors of couplers which strictly comply with the stated 
ss uirements should be invited to send their models or name the 
eas where their couplers can be seen full size. This would 
P siderably lessen the number of couplers to be examined, and a 
pes edy and definite decision should be arrived at. ; 
aT the coupler, or two or three couplers, selected be only in 
model form, then these could be made full size at Government 
sxpense—the Government to be repaid by the owner or owners of 
oe selected coupler—and the one which proved most satisfactory 
in actual use would be the one selected for universal use on the 
British railways. : aa A. V. Roe. 
6, Lebanon-road, Wandsworth, 8.W., 
May 5th. 





GREAT CENTRAL RAILWAY HIGH-CAPACITY WAGONS. 
sir, —Your short note on page 423 of the current issue seems to 
‘aire some explanation. You state that thesedouble bogie wagons 
are to carry 30 tons of coal, and that the chief feature in their 
construction is lightness combined with strength. If that is so, 
their tare weight should not exceed 18, and their gross weight 
48 tons, which we would carry without any anxiety on four 12-ton 
standard axles, with Yin. by 44in. journals, in India. Why, then, 
do these English wagons require 10in. by 5in. journals, especially 
with 2ft. 9in. wheels! Our standard wheels in India are about 
3ft, Gin. on the tread, hence the proportion of the journal friction 
of the Koglish wagon will be to that of the Indian wagon like 
10 : 6-6; or, in other words, if the journal friction of the Indian 
wagon is, say, 2b. per ton, that of the English wagon will be 3 Ib. 
er ton, or 50 per cent. more, and the English locomotive is thus 
handicapped for no apparent reason. ANGLO-INDIAN, 

May 21d. 
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DUST-ARRESTING RESPIRATOR, 





Tur Council of the Society of Arts are prepared to award, 
under the terms of the Benjamin Shaw trust, a prize of a gold 
medal, or £20, for the best dust-arresting respirator for use in 
dusty processes and in dangerous trades. The Council are well 
aware that for many years past the necessity for such an apparatus 
has been recognised. As far back as 1822 the Society awarded its 
gold medal to Mr. J. H. Abraham, of Sheffield, for a magnetic 
guard to protect persons employed in dry grinding. The apparatus 
described in the Society’s ‘‘Transactions”—vol. 40, 1822, page 135 
includes a respirator to cover the mouth and nose, This respirator 
was fitted with magnets, for the purpose of arresting the fine 
particles of steel thrown off in the process of pointing needles, 
and in other processes of dry grinding. Although the invention 
was greatly appreciated at the time, it appears never to have come 
into practical use, the main objection to it having been, it is 
believed, raised by the eee themselves, who feared that 
the lessened risk attached to their employment would lower their 
wages. Similar considerations have, it 1s believed, stood in the 
way of the introduction of various —— intended to limit 
the risks associated with all trades in which the workpeople breathe 
adusty atmosphere. The Council, however, think that such con- 
siderations are likely to have less weight at the present time, and 
they hope that the offer of a prize may draw the attention of 
inventors to the matter, so that it may result in the production of 
some suitable piece of apparatus, despite the difficulties with which 
the solution of the problem is surrounded. 

The apparatus will be required to fulfil the following condi- 
tions:—(1) It must be light and simple in construction ; (2) it 
should be inexpensive, so as to admit of frequent renewal of the 
filtering medium or of the respirator as a whole ; or, alternatively, 
it should be of such construction that it can be readily cleaned ; 
(3) it should allow no air to enter by the nostrils or mouth except 
through the filtering medium ; (4) it should not permit expired air 
to be re-breathed ; (5) the filtering medium, though it should be 
«ffective in arresting dust particles, should not offer such resist- 
ance as to impede respiration when worn for some hours under the 
actual conditions of work ; (6) it is desirable that it should be as 
little unsightly as possible. 

It should be noted that the prize is offered for a respirator 
intended merely to arrest dust, and not for a chemical respirator 
designed to arrest poisonous fumes. The applications of such 
chemical respirators are more limited, and there are special 
requirements connected with them. The Council have, therefore, 
preferred to limit the range of their present offer to the simpler 
and more important cases of dust, either dust of all kinds or of 
some special character, ¢.y., iron or steel. Inventors intending to 
compete should send in specimens of their inventions not later 
than December 31st, 1903, to the Secretary of the Society of Arts, 
Jobhn-street, Adelphi, London, W.C. Such specimens must be 
accompanied by full descriptions, and in cases in which the 
apparatus bas been put into actual use, the experience of such use 
should be given. Competitors intending to patent their inventions 
should be careful to obtain protection, as the Council of the 
Society cannot undertake any responsibility as regards the secrecy 
of the whole, or of any part, of an invention submitted to them. 
The prize will be awarded on the report of judges appointed by 
the Council, The competition is not limited to British subjects. 
The Council reserve to themselves the right of withholding the 
prize, of extending the time for sending in, or of awarding a 
smaller prize or smaller prizes. 
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Transactions of the British Association of Waterworks Engineers. 
With Subject Inder Vol. I. to VII, Edited by Percy Griffith, 
Secretary. London: Biggs and Co. 1903. 

The Em ploye rs’ Liability slct, 1880, and the Workmen’s Compensa- 
tow lets, 1897 avd 1900, By Alfred Henry Ruegg, K.C. Sixth 
edition, London: Butterworth and Co., Law Publishers. 1903. 

Kletrical Engineering Measuring Instrnments for Commercial 
and Laboratory Purposes. By G. D. Aspinall Parr, M. Inst. E.E. 


With 370 Illustrations. London: Blackie and Co., Limited ; 
Glasgow and Dublin, 1908. Price 9s, net. 
Workmen's Compensation Acts, 1897 and 1900, With Notes and an 


Appendix containing the Rules and Regulations under the Acts, the 
Kmployers’ Liability Act, 1880, dc. By W. Addington Willis, 
LL.B. Lond. Kighth edition. London: Butterworth and Co.; 
Shaw and Co. 1903, Price 3s. 6d. net. 

_ Emery Grinding Machinery, A Text-book of Workshop Practice 
m General Pool Grinding, and the Design, Construction, and 
<Ipplication of the Machines Employed. By R. B. Hodgson, 
A.M. Inst..M.E. With 143 illustrations. London: Charles 
Griffin and Co., Limited. 1903. Price 5s. net. 








INSTITUTION OF ELECTRICAL ENGINEERS’ CONVERSAZIONE.—As 
Announced at the last meeting of the Institution, the annual con- 
Vereazione of the Institution of Electrical Engineers will be held 
at the Natural History Museum on the evening of Tuesday, 
June 23rd. This date has been selected as one on which it will be 
possible for the members of the International Telegraph Conference 
to be present. The Bird Gallery will this year be opened in p'ace 
of the Gallery of Fossil Mammalia, 





MAXIMUM DEMAND INDICATOR. 


THe accompanying illustration represents the Fricker 
maximum demand indicator, made by Messrs. Fricker and 
Miller, of 82, Victoria-street, Westminster. This instrument 
works on a principle whereby a drop of mercury, contained in 
the upper bulb of a glass tube having a bulb at either end. 
acts as a valve, and also indicates the largest current which 
has passed through to the circuits. Both bulbs are, of course, 
closed to the atmosphere. In its initial position the drop of 
mercury rests at the bottom of the upper bulb and in the neck 
of the tube, the bore of which is too small to allow the mercury 
to fall by gravity. The lower bulb is encircled by a helical 
heating resistance wire. The latter is connected to two 
gun-metal springs, which tend to tighten the coil of wire round 
the bulb, and to make uniform contact between it and the 
latter. When current is passed through the heating resistance 
the gas in the lower bulb expands, and some of it finds its way 
past the globule of mercury which forms a non-return valve 
at the top of the tube. When the instrument cools, by the 
cutting off of thecurrent or the removal of the tube, to which 
is attached a scale, the mercury is driven downwards in the 
tube by reason of the pressure in the upper bulb being greater 
than that in the lower bulb, because of the transference of gas 
from the one to the other. The scale is attached to the tube 
so that an indication of the distance traversed by the mercury 
may be had, and the amount of current passed through the 
resistance estimated. It is pointed out by the makers that 
should the heating wire be broken, or get burnt through a 





ate dial * = 
2 


e ae 


SO eT a a 


4 
i 
' 
: 


boll 





FRICKER MAXIMUM DEMAND INDICATOR 
short-circuit or excessive current, the springs holding it close 
together, thus cutting the instrument out and preventing 
failure in the service. We are informed that the heating 
action is gradual, taking about ten minutes to attain its full 
effect for any current, and that on removing the tube the 
temperature of the two bulbs can be equalised in one minute by 
merely holding one bulb in each hand. It would appear that 
only when no current is passing through the resistance does 
the instrument show a correct maximum, since when current 
is flowing the bottom bulb must to some extent be heated. 
The maximum, therefore, should only be read when the tube 
is removed from the instrument, or when no current is being 
used, 








ROYAL INSTITUTION. 


THE annual meeting of the members of the Royal [nstitution 
was held May Ist, Sir James Crichton-Browne, treasurer and vice- 
president, in the chair. The annual report of the committee of 
visitors for the year 1902, testifying to the continued rr 
and efficient management of the Institution, was read and adopted, 
and the report on the Davy Faraday Research Laboratory of the 
Royal Institution, which accompanied it, wasalso read. Sixty-two 
new members were elected in 1902, Sixty-three lectures and 
twenty evening discourses were delivered in 1902. The books and 
pamphlets — in 1902 amounted to about 211 volumes, 
making, with 683 volumes—including periodicals bound—purchased 
by the managers, a total of 894 volumes added to the library in the 
year. Thanks were voted to the president, treasurer, and the 
ones secretary, to the committees of managers and visitors, 
and to the professors, for their valuable services to the Institution 
during the past year. The following gentlemen were unanimously 
elected as officers for the ensuing year :—President: The Duke of 
Northumberland. Treasurer: Sir James Crichton - Browne. 





Secretary: Sir William Crookes. Managers: Mr. Henry E. Arm- 
strong, Sir Benjamin Baker, Mr. Shelford Bidwell, Sir Alexander 
Binnie, Sir Frederick Bramwell, Bart., the Hon. Sir Henry Buri-, 
Buckley, the Right Hon. The Earl of Halsbury, Dr. Donald 
William Charles Hood, the Right Hon. Lord Lister, Mr. George 
Matthey, Mr. Edward Pollock, Sir Owen Roberts, Sir Thomas 
Henry Sanderson, Sir Felix Semon, and Sir John Isaac Thorny- 
croft. Visitors: Mr. John B. Broiin-Morison, Mr. Horace ‘I’. 
Brown, Mr. Frank Clowes, Dr. James Mackenzie Davidson, Mr. 
Frederick William Fison, Mr. Francis Fox, Mr. Francis Gaskell, 
Dr. James Dundas Grant, Lord Greenock, Mr. James E. Horne, 
Mr. Maures Horner, Mr. Wilson Noble, Mr. Arthur Rigg, Dr. 
George Johnstone Stoney, and Mr. George Philip Willoughby. 

A general monthly meeting of the members of the Royal 
Institution was held on May 4th, Sir James Crichton-Browne, 
treasurer and vice-president, in the chair. The chairman 
announced that His Grace the President had nominated the 
following vice-presidents for the ensuing year:—Sir Benjamin 
Baker, Sir Frederick Bramwell, Bart., the Right Hon. the Earl of 
Halsbury, Dr. D. W. C. Hood, the Right Hon. Lord Lister, Mr. 
George Matthey, Sir James Crichton-Browne (treasurer), and Sir 
William Crookes (hon. secretary). The special thanks of the 
members were returned to Mrs, Frank Lawson for her donation 
of £50 to the fund for the Promotion of Experimental Research at 
Low Temperatures. The following were elected members :—Mr. 
W. M. Bird, Sir Edward H. Carbutt, Bart., J.P., Mr. C. Craies, 
Mr. H. M.: Duncan, Dr. A. P. Gould, Mr. J. C. Hawkshaw, Mr. J. 
G. Hossack, Captain H. A. Johnstone, Lieut.-Col. W. R. Murphy , 
Major George J. W. Noble, Mrs G. J. W. Noble, Mr. ti A. 
Owen, Mr. C. J. Radermacher, Mr. J. B. L. Stilwell, Mr. R. G, 
Watt, and Mr. A. C. Wombwell. 

To-morrow—Saturday—at three o’clock Mr. Hamish MacCunn 
commences a course of three lectures at the Royal Institution on 
‘* Music,” with musical illustrations. On Tuesday—May 12th— 
at five o’clock Professor G. H. Darwin delivers the first of two 
lectures on ‘‘The Astronomical Influence of the Tides,” and on 
Thursday—May 14th—Professor 8. H. Vines begins a course of two 
lectures on “‘ Proteid Digestion in Plants.” The Friday evening 
discourse on May 15th will be delivered by Dr. D. H. Scott on 
‘The Origin of Seed-bearing Plants,” and on May 22nd by Dr. J. 
A. H. Murray on “ Dictionaries,” 








LAUNCHES AND TRIAL TRIPS. 





CrosBy HALL, steamer; built by, C. 8. Swan and Hunter, 
Limited, Wallsend ; to the order of, The Hall Line Service of the 
Ellerman Lines; dimensions, 375ft., 46ft. 8in., by 29ft. llin.; 
engines, triple-expansion, 234in., 39in., 68in., by 48in., pressure 
200 lb. ; constructed by, Walisend Slipway and Engineering Com- 
pany ; a mean speed of 12} knots was attained on measured mile ; 
trial trip, April 25th. 

CLAN Forbes, turret steamer; built by, William Doxford and 
Sons, Limited, Sunderland; to the order of, the Clan Line 
Steamers, Limited, Glasgow; 360ft., 48ft., by 27}ft.; to carry, 
deadweight of 6000 tons ; engines, triple-expansion, 254in., 42in., 
69in., by 48in., pressure 180 1b.; constructed by, builders; launch, 
April 25th. 

TUNG-SHING, passenger and o steamer; built by, Wigham 
Richardson and Co., Limited - Geudben, 275ft., 40h; eaten, 
triple-expansion ; highly satisfactory ; trial trip, April 28th. 

SWANLEY, large steel screw steamer; built by, W. Henderson 
and Co.; to the order of, Messrs. Harris and Dixon, Limited, 
London ; dimensions, 405ft., 51ft 3in., by 29ft. 6in.; engines, triple- 
expansion, 27in, 45in., 73in., by 48in., pressure 180 lb. ; con- 
structed by, builders; vessel is sister ship to Cranley recently 
built ; launch, April 28th. 

WHITE Swan, single deck steamer ; built by, Blyth Shipbuilding 
Company, Limited ; to the order of, Dixon, Sample and Uo., New- 
castle ; dimensions, 297ft., 43ft. 8in., by 21ft. 9in.; engines, triple- 
expansion, 22in., 36in., 59in., by 39in.; trials were very satis- 
factory ; trial trip, April 28th. 

HELLAS, fine steel cargo steamer; built by, R. Craggs and Sons, 
Limited, Tees Dockyard ; to the order of, D. G. Moraitis, of 
Andros, Greece; dimensions, 352ft., 47ft., 27ft. din.; to carry, 
6000 tons deadweight ; engines, triple-expansion, 25in., 42in., 68in., 
by 45in., pressure 1701b.; constructed by, Norih-Eastern Marine 
Engineering Company ; launch, April 30th. 

INNISCARRA, steel screw steamer; built by, Wigham Richard- 
son and Co., Limited ; to the order of, City of Cork Steam Packet 
Company, Limited ; dimensions, 290ft., 3oft.; to carry, 200 first- 
class ngers, besides horses and cattle ; engines constructed 
by, builders ; the speed is to be 16 knots ; launch, April 30th. 

A. E. AMES, awning deck steamer for lake service ; built by, 
The Northumberland Shipbuilding Company, Limited; to the 
order of, Messrs. W. Petersen, Limited, of Newcastle ; dimensions, 
245ft., 37ft., by 24ft.; engines, triple-expansion, 204in., 33in., 
54in., by 36in., pressure 180 lb.; constructed by, Wallsend Slipway 
and Engineering Company, Limited; a speed of 13 knots was 
attained ; trial trip, April 30th. 

FAIRMOUNT, steel screw steamer ; built by, C.S. Swan and Hunter, 
Limited ; to the order of, The Montreal Transportation Company ; 
dimensions, 253ft., 42ft., by 23ft.; to carry, a cargo of 3000 tons, 
or, when trading through to Canadian canals, 1950 tons on 14ft.; 
engines, triple-expansion, 2lin., 35in., 58in., by 39in., pressure 
180 1b.; launch, recently. j 








Tue R.A.S.E, TrtaLs oF WinD Pumpine Encines.—The Council 
of the Royal Agricultural Society have awarded the first and second 
prizes for wind pumping engines respectively to the Gcold, Shapley 
and Muir Company, Limited, of Brantford, Canada, and to Messrs. 
Thomas and Son, of Worcester. The first prize is of the value of 
£50, the second of £20. Both mills were described in detail in our 
issue of May Ist. 


LORAIN TRAMWAY SystEM.—The Tramways Committee of tke 
Wolverhampton Corporation held a special meeting last week to con- 
sider the report of Mr. Shawfield, the borough electric 1l engineer, on 
the Lorain tram system. After discussion, the committee decided to 
offer no detailed observations on the report, which will come before 
the Town Council shortly. It was, however, resolved by six votes to 
four to recommend the Council to take over the eleven miles of 
Lorain track already constructed on condition that the Lorain 
Company makes certain modifications, including new and more 
durable surface plates to the contact boxes. Should the Lorain 
Company decline to accept the suggestion to make the alterations, 
then the committee recommend that the whole question be referred 
to arbitration. An amendment in favour of expert opinion being 
obtained was defeated by six votes to four. 


Ramway Motor Coacugs.—In his evidence against the Stroud 
and Cheltenham Tramway Bill last week, Sir J. L Wilkinson, general 
manager of the Great Western Railway, gave particulars as to a ser- 
vice of steam motor cars which the company proposes to put on its line 
between Chalford and Stonehouse vi@ Stroud. He said that motor 
cars of this kind were used years ago on their old brodd-gauge line 
in the neighbourhood of Bristol, and the directors now contemplated 
reviving this system on various parts of the railway. In June of 
last year the proposal was mace to adopt steam motor cars on 'h> 
Stroud section of their line, which will be relieved of a good deal 
of its heavy through traffic by the opening of the new Bristol and 
South Wales District Railway. This opening is to take place on 
July Ist next. The directors have ordered two of these cars to be 
constructed at a cost of £5000, : 
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THE WILSKEMP SMOKE CONSUMER. 


WE were recently invited to inspect the working of what 
is called by its inventors, Mr. John S. Kemp-Welch and Mr. 
James Wilson, the Wilskemp smoke consumer and fuel 
economiser, which is being brought out by Messrs. Paisley 
and Welch, of Wandsworth. The additional apparatus 
needed in conjunction with an ordinary boiler furnace is well 
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and the fuel it consumes. In connection with this latter 

point attention is called to the fact that as the gasmade in 

the producer is used inside the boiler furnace, only that 

amount of heat which is dissipated by conduction from 
| the gas pipes, running from the producer to the boiler, is 
| actually lost. At the time of our visit these gas pipes were 

not protected by any covering, and we understand that they 

were in this condition when the figures which we shall quote 
| later on were obtained. 
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shown in the accompanying illustrations, and may be 
described in a few words. A small gas producer is installed, 
the gas from which is taken by pipes to a combustion 
chamber at the rear of the bridge at the back end of the 
grate. The combustion chamber is formed by an arch of 
fire-bricks—the bricks not being cemented together—arranged 
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n three courses, spaces being left between some of the bricks 
in the different courses on the hit-and-miss principle. The 
result is that the flames from the gas have to take a zig-zag 
path upwards towards the furnace flue, the bricks of the 
arch being thereby kept at a high temperature. The space 
above the fire-brick arch and the underside of the top of the 
boiler furnace flue is called by the inventors the regenerator, 
and it is claimed that when the apparatus is used there is 
not only an absence of smoke, but also an appreciable 
economy, even taking into consideration the gas producer 


Regenerator. 


FURNACE 


As we saw the system at work there was a small gas pro- 
ducer placed beside the boiler. The boiler had a diameter of 
7ft., and a length of 24ft. It was of the Lancashire type, 
with flues 2ft. Din. in diameter, each having three Galloway 
tubes, the total heating surface being 600 square feet. The 
grates were 2ft. Sin. wide and 6ft. long, the total area being 
32 square feet. The area occupied by air space was some *74 
square feet, Varty’s fire-bars being used. The producer was 
3ft. 6in. in diameter and 6ft. high. It had a grate surface of 
2°16 square feet. The steam supply pipe was 4in. in 
diameter, and had a tin. hole at the nozzle. The air supply 
pipe tapered from 3}in. to lin. The gas pipes leaving the 
producer were 3in. in diameter, and the four pipes leading 
from this tothe furnaces—two to each—were 2in. in diameter. 

The coal used while we were watching the apparatus at 
work was of two kinds. The first consisted of screenings 
from household coal, the other of screenings of a highly 
bituminous and dirty coal. When either of these coals was 
being used, and when the apparatus was at work, there was 
a marked absence of smoke, saving at those times when 
the furnace doors were opened for firing, for hand firing 
alone was employed. On these occasions there was 
visible at the chimney top a light grey smoke which, 
as a rule, disappeared in less than half a minute. At all 
other times, as far as our observation went, there was a 
marked absence of any smoke whatever. Considering that 
one kind of coal used, if not both, was eminently smoke- 
producing, there was everything to show that, while we were 
watching it, the apparatus was to all intents and purposes 
smokeless. 

Experiments were tried by putting the apparatus out of 
work, and upsetting the proportions of the air supply to com- 
bustion chamber—either of these causing a reduction of 
temperature in the combustion chamber. The results were 
in every case dense black smoke, which at once disappeared 
as soon as either the gas supply was turned on again or the 
proper adjustment of air supply was made. This adjustment 
did not appear to be at all difficult. There was a rod attached 
to a hinged door hung under the bridge, and closing in the 
combustion chamber. - This rod had some half a dozen 
notches at the fire-door end, into any of which a pawl could 
be fitted. It was manipulated by the stoker, who apparently 
put it backward and forward, immediately before and soon 
after stoking. We were informed that it was perfectly easy 

| to instruct a stoker exactly how to manage his damper 
doors so as to obtain the best results. We interviewed the 
stoker who was doing the work, and he informed us 
| that whereas he used to have two boilers at work, he could 
| now keep sufficient steam with only one boiler and with 
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considerably less coal. In connection with this part of th 
tion, Mr, W. P. Digby, A.M. Inst. Mech. E.., A.M. Inst QU 
some little while ago made a number of experiments EE, 
ing two whole day trials. The report of this gentle; mld. 
before us, but it 1s far too long to print in detail — leg 
only give some extracts fromit. The coal used durin ; 
experiments was, for the boiler, slack with a an these 
calorific value of 12,147 thermal units, while anthracite 
computed calorific value of 13,982 thermal units Was ees oy 
the producer. Of the two days’ trials one was slight] a we 
than the other. We give below a summary of the ater 
obtained in that trial :— sults 

Water eva ¥ our «Oe 6s ée 

Net coal re sepie es lc per hour 

Net coal burned under producer per hour ,, 

Combined net coal burned per hour .. .. .. 

Lb. of water evaporated per hour per Ib. of 
Combined CoA) 25 os ss te tt te oe oe 

Temperature of feed water 

Steam pressure .. .. .. -. ee ee ee ee 9-H per « 

Equivalent evap ration per Ib. cf combined coal 1 In, 
from and at 212 deg. Pah. .. .. .. «. 9-14Ib, 

The cost of the coal worked out at 7s. 1d. per 1000 Ib. of 
water evaporated. Mr. Digby sums up thesc figures by 
saying :—‘‘ In short, the Wilson- Welch system permits of th 
burning of low-grade fuels under natural draught op the 
furnaces of any boiler, obtaining an absence of smoke peas 
an evaporative efficiency but slightly less than that from 
good Welsh coal at a cost lessened by 35 per cent.”’ 

We understand that at present the system has only heey 
applied to Lancashire and Cornish boilers, but that steps are 
being taken to apply it to the Babcock-Wilcox and othe, 
water-tube boilers. The inventors are hopeful that their 
apparatus will come in largely for marine work. They claim 
that there will be considerable saving both in boiler anj 
bunker space, even taking into account the room occupied by 
the producer. : 

There was one point which we raised, and that was as to 
what effect the high temperature of the combustion chamber 
had on the furnace crown. We were informed in reply that. 
though the boiler had been at work with this apparatus for 
over six months, no sign of anything could be seen in the 
crown of the furnace above the combustion chamber, and. 
further, that a boiler insurance company had decided to ask 
no higher rates for furnaces fitted with this apparatus, 


» B475-SIb, 
864-0 1b, 
76-O1b, 
440-01b, 
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A NEW PULLEY. 

A NeW type of pulley which has just been designed by the 
Unbreakable Pulley and Mill Gearing Company, Limited, of 
Manchester, is illustrated below. The makers have found 
that the combination of a continuous cast ring, with a sheet 
metal rim riveted on to it, forms a pulley of great strength 
in proportion to its weight. Some years ago they made small 
pulleys with a continuous cast ring, but put four arms 
into them, not trusting much to the ring for strength. 
Experience, however, has shown them that two arms in 





CAST IRON AND STEEL PULLEY 


combination with the ring are amply sufficient, and givea 
great advantage in weight over the old style. The rings and 
arms are proportioned to the work the pulleys have to do. 
The boss, arms, and rim are cast in one piece, and then 
broken into halves, the irregularity of the fracture when the 
two halves are bolted together ensuring a perfectly close and 
interlocked joint. The ring is then bored and turned on its 
face, thus affording a true surface on to which a wrought iron 
rim is riveted. If the pulleys are over 10in. wide, they are 
built on two frames. 

The makers are, we understand, laying down special plant 
for making these pulleys, and will turn out sizes ranging 
from 10in. up to 18in. diameter. 








Nava ENGINEER APPOINTMENTS :—The following appointments 
have been made at the Admiralty :—Engineer commanders: 
R. 8S. G. Norgate, tothe Vivid, additional, for service in Fleet 
Reserve ; J. E. Hurst, to the Pembroke, additional, for charge of 
Fleet Reserve Workshop; A. J. Nye, to the Duke of Wellington, 
additional, for charge of Fleet Reserve Workshop, and for general 
duties in reserve ; and J. Richardson, to the President, for service 
as resident overseer in North of England district. Engineer 
lieutenants: T. Shattock, to the Vivid, additional, for instruction 
of engineer cadets ; W. H. James, to the President, as resident 
overseer in Scotland ; H. R. Teed, to the President, as resident 
overseer in Midland district ; W. C. S. Barwell, to the Pembroke, 
additional, for the Leda; J. N. Tucker, to the Duke of Wellington, 
additional, for charge of stores of Fleet Reserve; H. A. Gedye, to 
the Barracouta ; H. W. Hayes, to the Duke of Wellington, for the 
Success; W. A. J. Davies, to the Duke of Wellington, for the 
Iris; T. H. Pounds, to the Duke of Wellington, for the Arab; 
W. R. Lawton, to the Vivid, for the Itchen; D. J. M’Gregor 
(acting), to the Vivid, for the Dongal; C. H. Hill, to the Vivid, 
for the Express ; J. F. Bushly, to the Triumph, for the Gipsy ; 
A. E. Travis, to the Pembroke, additional, for the Jason ; H. T 
Liversedge, to the Pembroke, additional, for the Plassy ; FJ. 
Page, to the Warrior, for the Sylvia; E. S Silk, to the Cambridge 
for the Undaunted; W. H. Meadus, to the Vivid, for the Boua- 
venture ; H. W. Metcalfe, to the Victory, for Osborne College ; C. 
Broadbent, to the Andromache ; R. Bryan, to the Trinmph, for the 
Leven; and P, C. Minhinnick, to the Vivid, for the Charger. 
Engineer sub-lieutenants: R. B. Davies, to the Pembrcke, for 
charge of stores of Fleet Reserve, Chatham and Sheerness ; and 
F, S. Ainsworth, to the Avid, for charge of stores of Fleet Reserve, 
Artificer engineer: R. Hawton, tothe Research, 
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MOTOR CAR MANUFACTURE IN GREAT 
BRITAIN. 

Souz weeks ago Mr, William Weir read before the Scot- 
tish Automobile Club an excellent paper entitled ‘ Possible 
Development in Automobilism and Automobiles.” It is too 
long to give in full, but we reprint a large part of it—a part 
which we believe will be read with most interest by those who make 
cars, those who use them, and those who invest their money in 
motor car businesses. 

The present position of the industry in this country appears to 
be that we are able to build about 2500 cars per anoum of many 
different patterns, and that we import about : cars per annum. 
Next, that in the design of our cars we have practically nothing to 
jearn from our competitors, as it has been demonstrated repeated]y 
that we can now build good, reliable, and serviceable cars, Next, 
that with very few exceptions, none of our manufacturing concerns 
have up to the present made any considerable profit on the sale of 
their cars, Now, until an industry has shown that a fair profit is 
possible in it, capitalists will fight shy of it, and perhaps this is one 
of the restricting elements. ‘That the industry itself holds profits 

i; well and amply shown by the balance sheets of the French 

builders ; their profits in some instances are strorgly reminiscent 

of gold mining. The position, therefore, appears to me to merit 

a little analysis, and although I may appear as an exponent of a 

yery radical change in procedure, yet | trust my views will merit 

your consideration. First I would say that too much has been 
made of the restricting influences of our legislation. It is now 
some considerable time since the red flag was abolished, but 
many I’rench firms now making very large profits have been 
founded and established in the same period. To analyse 
the elements contributing to our want of financial success 
is a difficult matter, as these elements are many and varied, 
but a few appear to me somewhat evident. In attempting to show 
wherein we are deficient, | ask you to note that I entirely omit 
consideration of design. .1 will not admit we are behind in this, 
but I would say that there is no design at present, either here or 
abroad, which can indisputably be said to be the best. There are 
numerous designs of cars which are all quite good enough to 
manufacture, and which can be considered on a manufacturing 
basis and from a manufacturing point of view. I will, then, at 
once say that primarily our want of success is due to want of 
specialising, and attempting to manufacture on too small a scale. 

This may imply, first, a want of confidence in our manufacturers’ 
minds as to possible demands. ‘This should be non-existent, as 
the demand 1s certain and sure, If at present France can sell us 
more cars than we are able to make in all our factories, surely we 
should be able to make these cars ourselves and sell them. Our 
Club—the present one I mean—has in a large degree fostered the 
demand for automobiles by showing their efficiency and _possi- 
bilities ; but I consider that the Club’s efforts are being greatly 
nullified by our manufacturers and our conservative capitalists, 
and the foreigner is reaping the benefits which were intended for 
ourselves. Let us consider the industry here at present, and we 
find that in this country there are about thirty-eight firms building 
motor cars, or alleged to be doing so. A good number, you will 
say. Yes; but how many cars are they building! Only seven of 
the firms merit the slightest consideration. One firm alone builds 
over 500 cars per annum ; three firms build between 300 and 400, 
and tLe other three firms between 100 and 150. Now, of these 
seven firtns, six of them built at least three different models, and 
of these six it has certainly never been demonstrated that they 
are in the least degree profitable, although it is said that one of 
them has now arrived at a paying stage. With reference to 
the exception, it builds only one model and makes a profit, 
although it is comparatively small. Last year a well-known 
French company—not the very largest—built 1050 cars of 
two models only—the result was a very large profit. 
These cars were sold at comparatively low prices; yet in our 
country we find one of our leading firms, whose cars sell at 
ridiculously high prices, losing a large sum of money on the year's 
trading. ‘he chief reason for this state of affairs is, I venture to 
say, want of specialisation and want of enterprise. It is certainly 
gratifying for us to know that we can hold our own, and perbaps 
more, in the historic race. But from a commercial point of view 
weask more than that. We admire our premier firm’s ability 
as designers and constructors, but none of us can go to that firm 
and buy acar at a reasonable price, or obtain it ina reasonable time. 
There can be little credit from the commercial point of view due to 
a firm who only makes 100 cars per annum, in perhaps four different 
sizes, at prices which only attract the man of great means ; and, 
further, it becomes questionable if even he should support a firm 
working under these conditions. A good reputation means much, 
but it is also true that it is only reputation which enables makers 
like Panhard, Mors, and Mercedes to obtain the prices they do. 
They are, however, not under any misapprehension as to their 
position. They know full well that when they have to meet com- 
petition of a proper nature their prices will have to fall, but they 
also know that when these prices fall they will still make large 
profits, because they are manufacturers of automobiles, and not 
automobile constructors, There appears to be absolutely no reason 
why we cannot make automobile manufacture pay in this country. 
It is common news that M. Clement is starting to build cars on a 
large scale near London, and I see no reason to doubt that M. 
Clement will make as much money in London as he has done in 
Paris ; but surely we-should be doing this work ourselves. | there- 
fore maintain that the first principle in making automobiles should 
be to adhere rigidly to one size of car until it is produced in suffi- 
cient numbers to pay well, and I think manufacturers would find 
that each of the different classes of users I have indicated to-night 
will be found to engage tbe whole attention and the whole energy 
of a large factory, In every branch of industry this same reason- 
ing has been found to apply correctly, and nowhere will it more 
keenly apply than in automobile construction. 

The cost of a motor car appears to me to divide itself into six 
elements :—(1) Material in the shape of castings and forgings 
connected with the frame and engine, or ‘“‘chassis” generally ; 
(2) wages of machine tool operations on this material ; (3) assemblers 
and erectors’ wages on putting this material together ; (4) acces- 
sories bought in and not manufactured in the factory ; (5) establish- 
ment charges ; (6) carriage work or body. 

_ With regard to the first element, I am surely correct in think- 

ing that we can obtain our material at the same cost as in France, 

ta although some of it may perhaps have to be obtained in 
rance, o~-- 

With regard to the second element, surely we can equip and 
organise factories as well as Frenchmen, No article appears to 
lend itself to the use of special tools and machines more than an 
automobile ; yet it is strange to find one of our largest builders 
having in daily use in his shop at least a dozen ordinary centre 
lathes, each being run by a skilled turner, This work could be 
better done at an infinitesimal part of the cost in automatic or 
Seml-automatic machines run by unskilled labourers. One of our 
large factories has at its head a gentleman who is well known asa 
most ingenious and able tool designer, and I think we have little 
reason to doubt that much of his firm’s success has been due to 
his knowledge of machine tools and their systematic development 
for his class of work, 

(3) With regard to this point, I will at once admit that special 
knowledge may be necessary, and that France has a larger field of 
fitters and erectors to draw on than we have, but this will be easily 
remedied and overcome even if it entails the sending of picked 
young men over to France to work in the French shops and after- 
Wards utilise them as foremen and instructors here. 

_ (4) Accessories bought in. This item has received great atten- 
tion in France, and is merely another phase of specialisation. 
Anything which can be bought cheaper or better outside should 
not be made in the factory. Wheels, lubricators, coils, batteries, 





magnetos, axles, and springs, are each enough in themselves to 
warrant a special shop for their manufacture, and there can be 
little doubt that a few years will show a distinct specialisation of 
each of these articles. 

(5) With reference to establishment charges, these greatly depend 
on the very point Iam most desirous of emphasising, 2.¢., specialisa- 
tion. A certain and probably a very heavy amount of expense is 
incurred in the building of jigs and fixtures designed specially for 
each type of car, and naturally this is reduced to the minimum 
when you build one typeof caronly. Your drawing-office expenses 
are reduced—in fact, every item of oncost is reduced when the 
energy of the factory is confined to the product of a single car. 

(6) Carriage work and body: This is an element in which we 
appear to be much behind, not in design, finish, or appearance, but 
simply and solely in cost. This, I think, is largely due to the fact 
that our builders cannot guarantee to give coach-builders orders in 
sufficient number to warrant the laying down of special plant to 
produce these bodies cheap y. 1 am certain that if M. Clement, 
when he goes to England will guarantee 300 bodies each of three 
sizes per annum, an energetic and progressive coach-builder will 
at once grasp the possibilities of the situation and quote him prices 
quite as reasonable as those obtaining in Paris. 1 should also 
say that body-building should not find a place in the automobile 
factory. , It isa special class of work and requires special knowledge 
and methods, We should take French experience for this. They 
find it does not pay. We should accept that finding. In this 
connection I would advocate a policy which is not new, but has 
never been given the importance which it deserves. I allude 
to the standardising cf frames. Surely six standard frame 
dimensions would cover all ordinary requirements. With these 
as standards the coach-builder could manufacture the same bodies 
ya different car builders at a reduced cost and the minimum of 
delay. 

Now, my views on our manufacturing position may have 
appeared to you somewhat extreme ; but I honestly consider that 
we are not making the headway we ought to from a commercial 
point of view. I would, however, say that investigation in France 
has proved that automobile building pays, and pays well, if it is 
done on a large scale. In our country we have good designs and 
thoroughly excellent cars, and it only remains for our capitalists 
to support our builders, and our builders to go on with the con- 
fidence born of the knowledge that, with careful organisation and 
thorough shop practice, the final result will be financial success, 
and [ think if this be carried out, in five years from this date we 
shall not import a single French car, but, on the contrary, begin to 
— = place which is ours by tradition, and commence to export 
sritish cars, 
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SOCIETY OF ENGINEERS. 





Av a meeting of the Society of Engineers, held at the Royal 
United Service Institution, Whitehall, on Monday evening, 
May 4th, 1903, Mr. J. Patten Barber, president, in the chair, a 
paper was read on “Certain Vexatious and Fal'acious Cement 
Tests now in Vogue,” by Mr. D. B. Butler, vice-president. 

The author prefaced his remarks with the statement that, 
although, owing to improvements in manufacture, Portland cement 
had become much more reliable during the past twenty years, it 
was still far from perfect, and, therefore, required careful testing 
before use. The object of testing cement was to ascertain its 
value as a constructive material, and, therefore, all tests which 
contributed useful knowledge of its properties were to be com- 
mended. On the other hand, tests which were fallacious and 
misleading, and needlessly hampered the manufacturer, should be 
at once discarded. Want of uniformity in the method of carrying 
out the most ordinary tests was first referred to as a cause of 
frequent vexation and friction. The simple matter of fineness 
was often in dispute owing to the different thickness of wire 
employed in the sieves used for testing. In England there was no 
agreement on this point, but in America and on the Continent the 
uniform standard adopted was that the thickness of the wire 
should be one-half the width of the opening. Examples were 
given of the varying results obtained with different thicknesses of 
wire, and the author stated that, in order to bring his practice into 
line with the majority of the cement-using community, he had 
abandoned the Faija standard, and adopted the American and 
continental standard. 

The most glaring example of a vexatious and fallacious test was 
the ‘‘ marmalade pot” test for free lime or unsoundness, in which 
it was assumed that the evolution of heat during setting denoted 
the presence of free lime. A quotation from a recent paper by the 
author, published by the Institution of Civil Engineers in 1898, 
showed the fallacy of this test. As, however, it was still being 
enforced in many cases, causing an immense amount of unnecessary 
friction between the engineer and the manufacturer, and in some 
instances no little expense to the latter, further examples of its 
misleading character were given from the author’s daily practice. 
The results conclusively demonstrated that the rise of temperature 
was entirely due to the heat evolved by the erystallising action of 
setting, and that therefore a slow-setting cement evolved little or 
no heat, while a quick-setting cement might show a rise of 20 or 
30 deg. and yet withstand every known test for soundness. The 
results further demonstrated that not only did the evolution of 
heat during setting not indicate free lime or unsoundness, but 
what was more to the point, the evolution of no heat was no 
guarantee of soundness, several samples which evolved no heat 
being utterly unsound and absolutely worthless. Nor could it be 
asserted that because a cement showed a rise of temperature of 15 
or 20 deg. that it was therefore too quick-setting for general use. 
Many cements did not commence to set, and therefore evolved no 
heat, for about fifteen or twenty minutes from the time of adding 
water ‘which was slow-setting enough for most classes of work), 
and then proceeded to set and crystallise rapidly, sometimes 
causing a rise of 20 deg. in less thau as many minutes. The 
author therefere strongly urged that the temperature test should 
be discarded as a vexatious and fallacious test. 

While recognising the fact that special kinds of work 
necessitated special kinds of cement, the following standard 
specification was put forward as ensuring a good sound cement 
suitable for most classes of work, and obtainable from any first- 
class manufacturer :— 

STANDARD SPECIFICATION FOR GENERAL PURPOSES. 

The whole of the cement shall be pure Portland cement, and 
shall conform to the following tests :— 

Fineness of grinding.—To be such that, when sifted through a 
standard sieve having 50 holes per lineal inch, there shall not be 
more than one-half (4 per cent.) by weight of residue ; when sifted 
through a sieve having 76 holes per lineal inch, there shall not be 
more than five (5 per cent.) of residue ; and when sifted through a 
sieve having 100 holes per lineal inch, there shall not be more than 
twelve (12 per cent.) of residue. 

Time of set.—A pat of neat cement gauged with the minimum 
of water at the normal temperature (60 deg. Fah.), and placed 
on a glass or other non-porous slab, shall not commence to set 
in less than eight minutes, or take longer than five hours to set 
hard. 

Soundness, or freedom from expansion and contraction.—A pat 
submitted to moist heat and warm. water in the Faija apparatus 
for soundness at the usual temperatures, viz., 110 deg. Fah. and 
120 deg. Fah. respectively, shall show no cracks or signs of expan- 
sion after 24 hours. 

Tensile strength.—Briquettes of neat cement, gauged with the 
minimum of water on a non-porous bed and placed in water 24 
hours after gauging, shall carry an average tensile strain of not 
less than Ib. per square inch after three days, 450 lb. after 
seven days, and 550 Ib. after 28 days from the time of gauging. 

Briquettes composed of three parts of standard sand to one 
part of coment, by weight, treated as above, shall carry an average 





tensile strain of not less than 150 Ib. per square inch at seven days, 
and 250 Ib. at 28 days, from the time of gauging; but no matter 
how much greater strength may be developed at the earlier dates, 
both neat and sand briquettes must develop an increase of at least 
50 lb. between each date. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Government road building in the United States.—While some of 
the individual States have within recent years systematically 
undertaken the construction of good roads, and have perfected 
methods and organisation for both construction and maintenance, 
yet on the whole the country suffers from bad roads, crudely 
built, and when once built left absolutely neglected for years. 
One of the special departments of the Department of Agriculture 
is entrusted with the work of arousing interest in good roads, 
the Government at present merely trying to initiate the move- 
ment in various sections, and lending a helping hand at times. 
An agitation is now on foot to empower the Government to 
undertake the work of road construction, and to pay a share at 
least of the cost, but there seems to be a general impression that 
there is no good basis for such action. If the people and their 
local governments do not feel inclined to better their own condition, 
and if the: State governments will not undertake the work 
within their own jurisdiction, it seems hardly appropriate for 
the National Government to step in. Two obstacles in the way 
of progress have been the impracticable ideas of well-meaning 
enthusiasts, who have preached ‘“‘stone roads” in season and 
out of season, and have urged their construction in districts 
where the lack of material and the small population, with low 
value of land, would make the cost prohibitive. In many such 
districts gravel roads, or even fair ‘‘dirt” roads, give resul's 
sufficiently good for the traffic requirements. The other obstacle 
has been the too eager pushing of manufacturers of road 
machinery. ‘Tbe Government bureau has undertaken to build 
‘object lesson” roads in some sections, a train load of machinery 
being transported, accompanied by men to operate it, to direct 
the work, and to deliver addresses on the road question. 

Electric power at a railway wagon works.—The new works of the 
American Uar and Foundry Company at Detroit for building steel 
railway wagons comprise three main buildings—the car shop, the 
pattern and template shop, and the power-house. The main 
building is 200ft. by 730ft., with a clear height of 40ft. It is 
divided longitudinally by a row of steel columns, and each bay is 
served by 10-ton electric cranes of 92ft. span. The template shop 
is 80ft. by 160ft. The power-house is also SOft. by 160ft., divided 
in‘o a boiler-room and engine-room, each 40ft. span. Steam is 
supplied by four Babcock and Wilcox water-tube boilers of 300 
horse-power each, fitted with mechanical draught apparatus, fans, 
economisers, and a short steel chimney. The engine-room contains 
six generating units, each consisting of a Westinghouse vertical 
compound engine, directly connected to a 250-kilowatt multipolar 

enerator, running at 250 revolutions. The Worthington elevated 
jet condenser is used. A 220-volt two-wire direct-current system 
distributes current for power and light, including 110-volt incan- 
descent lamps—two in series, and 220-volt enclosed arc lamps. In 
the wagon shop there are 50, 40, and 30 horse-power motors 
driving punches, shears, planers, &c., while in the template shop a 
30 horse-power motor drives a'l the woo?-working tools. The 
large amount of rivet and press work necessitates a large hydraulic 
installation, in which a working pressure of 1500 lb. per square 
inch is used. This plant is supplied by two Worthington triple- 
expansion pumps, each having a capacity of 350 gallons per minute. 
The discharge is controlled automatically by two Worthington 
steam accumulators, in which steam is admitted above the steam 
pistons, a perforated tube in the piston controlling the amount of 
steam flowing to the pump cylinders by reason of the varying area 
of the perforations, which alters with the position of the accumu- 
lator piston. 

Pulverised coal as fuel.—Wi.hin the past few years a number of 
methods of burning pulverised coal have been introduced in the 
United States, with the twofold aim of effecting economy by 
complete combustion, and by permitting the use of the cheaper 
grades of small coal. Some of these systems are in regular vse to 
a limited extent, and one of the latest of these is the Rowe and 
Bender system installed at the Indianapolis Waterworks pumping 
station, and two other plants. The large cval is first crushed, and 
all the coal is ground in mills, which reduce it to a fineness sufficient 
to pass an 80 mesh sieve. A drier then reduces themoisture to 2 per 
cent. From the storage hopper the coal is carried by a conveyor 
of adjustable capacity, and falls into the air pipe, through which 
a current of air is blown by a fan. Just before the point of 
delivery is a nozzle, which concentrates the air into a jet, which 
strikes the falling stream of coal, causing thorough mixture of the 
coal dust and air, and preventing any clogging. The dust is then 
blown along the feed pipe, and its course is accelerated by another 
jet just before it reaches the delivery head or nozzle. This nozzle 
has a semicircular slot, through which the dust is sprayed upward 
and forward against a firebrick arch running lengthwise of the 
furnace. Slides or valves at different points along the air pips 
allow of regulating the air supply to give perfect combustion. It 
has been found that at one plant the consumption of ordinary 
run-of-mine coal was 28501b. to 30001b. per day, while only 
2000 Ib. to 22001b. of pulverised coal were required for the same 
work. In addition to this, when using the pulverised coal, about 
10 horse-power was consumed in operating the grinding and 
feeding devices, so that the economy was even greater than that 
shown. 

A spray surface condenser.—A novel form of surface condenser 
now being introduced in the United States employs a finely divided 
spray of water as the cooling medium, the spray being drawn 
through the tubes by a current of air. It is claimed that a given 
volume of water is much more effective in this way than if pumped 
through the tubes in a solid stream. The condenser consists of a 
short cylinder of large diameter, closely packed with lin. horizontal 
copper tubes opening through the tube-plates at each end. 
Opposite the centre of one tube-plate is a rose or spray head with 
holes j;in. diameter, the rose being at such a distance that the 
conical shower of spray covers the entire area of the tube-plate. 
Water dripping from the plate is caught in a tank and taken 
again to the spray pipe. This pipe is about l}in. diameter, and 
the water pressure is about 25 1b. persquareinch. At the opposite 
end of the condenser isan exhaust fan, which draws a current of air 
through the tubes, the air carrying with it a finely divided spray 
of water, which is evaporated by the heat it absorbs from tube 
surface. Any water which passes through is caught in a chamber 
between the condenser and fan and drained back to the spray 
tank. The air discharged from the fan has a temperature of 110 
to 170 deg. Fah. The exhaust steam enters the top of the con- 
denser, and the condensed water is delivered to the hot well by an 
Edwards’ vacuum pump, which has nc foot or bucket valves. ‘The 
condenser is made with the cylinder 4ft. to 10ft. diameter, and 
several have already been supplied to power stations, mills, railway 
works, &c. A test of a 36in, condenser showed 3-98 1b. of con- 
densed steam per square foot of cooling surface per hour, and 
0-77 lb. of condensing water lost per lb. of condensed steam. 

Buffalo and New York Ship Canal.—The old Erie Canal for 
shallow barges has for several years past been obsolete, and of little 
influence in the transportation of goods from the Great Lakes to 
the harbourof New York. -All goods have to be transhipped at 
each end of the route, the travel is slow and uncertain, and the 
cost of operation so high as compared with the receipts that the 
boat owners have largely gone out of business. A few years ago a 
large sum of money was spent in improving the canal, with the 
idea of increasing the depth from 7ft. to 9ft., but the work was 
never finished, ‘wo projects for navigation between New York and 
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Buffalo, which latter place is the principal port for New York 
traffic. One project is for an enlarged Erie Canal, following 
practically the old canal, and designed to carry barges 150ft. long, 
25ft. beam, 10ft. draught, and of 1000 tons carrying capacity. The 
other project is for a ship canal to the eastern end of Lake Ontario, 
and then a deep-water route through the lake, followed by another 
piece of canal past Niagara to Buffalo. This would carry vessels of 
480ft. length, 52ft. beam, 19ft. draught, and 8600 tons capacity. 
Out of about 600 miles for the latter route, only 100 miles would be 
in canal, the remainder being lake and river navigation. The barge 
canal would cost about £20,000,000, while the ship canal would cost 
only about £40,000,000, and in view of the development of trans- 
portation methods the latter would be much the more economical 
of the two. Ships with ore, grain, timber, and general cargo 
could sail direct from lake ports to New York or to coast ports in 
much less time and with much less cost than the cargo could be 
carried to Buffalo, transferred to barges, carried through the canal, 
and again transferred to ships at New York. 

The Jessop Steel Works, U.S,A.—These new works, near Pitts- 
burg, are a branch established by the old firm of Wm. Jessop and 
Sons, of Sheffield, England, and are therefore of some particular 
interest to English engineers. The plant at present comprises a 
melting shop, rolling mill, power house, and pickling shed. The 
melting shop is 225ft. by 110ft. of steel skeleton construction, with 
roof, side walls and floor of concrete reinforced by expanded metal. 
It has three 36-pot regenerating crucible furnaces and sixteen 
scrap shears. The shears are arranged in two rows, each row 
driven by an electric motor. The mould floors are 3ft. below the 
pouring floor, and there is a basement 12ft. high in which crucibles 
are made and ingots stored. The rolling mill is 270ft. by 110ft., 
of similar construction. There is one 24in. mill, with three two- 
high stands of rolls and oue pinion stand, also one 20in. mill with 
four two-high stands of rollsand one pinion stand. Each mill has 
its own Corliss engine, the larger one having cylinders 28in. by 
72in., and the smaller one having cylinders 24in. by 60in. There 
is a 10-ton electric travelling crane, and modern shears ; roll lathe 
and small machinery driven by electric motors are provided. The 
screws of the housing of the cogging roll are operated by electric 
power. Everything possible is done with electric power to facilitate 
the movement of stock, and there is a complete system of narrow- 
gauge railways. Natural gas is used for all heating purposes, and 
provision is made also for the use of producer gas. The pressure 
1s about 601b., which is reduced to 8 ounces. The power house is 
of brick, with steel roof trusses. It contains four Babcock and 
Wilcox water-tube boilers of 270 horse-power, and two Westinghouse 
gas engines of 125 horse-power, driving two 75-kilowatt direct- 
current generators, which supply current at 220 volts for lighting, 
cranes, and motors. An air compressor supplies air for operating 
the lifting tables in the rolling mill, the lifts in the melting shop, 
and all other pneumatic machinery. 

Ore-roasting furnace.—An improved form of roasting furnace 
now in use at some of the large copper works of the United States 
consists of a vertical iron cylinder 15ft. indiameter and 40ft. high, 
lined with fire-brick, and containing six horizontal hearths, one 
above the other. Through the centre of the furnace passes a 
vertical hollow shaft, with radial horizontal arms over each hearth, 
to which arms are attached scrapers orrabbles. A constant circula- 
tion of water is maintained through the shaft and arms, and by 
thus cooling these parts the furnace can be run at much higher 
temperatures without warping or burning the arms. This means, 
of course, that the capacity of the furnace is increased. The ore 
or matte is reduced to a Zin. size, and automatically fed into the 
top hearth, and by the action of the rabbles it is carried towards 
the centre, where itdrops through an annular opening and falls upon 
the second hearth. Heretherabbles feed the material gradually out- 
ward until it drops through marginal openings and falls upon the 
next hearth, on which it again moves to the centre. After passing 
over the several hearths in this way, the material falls into a 
collecting hopper. For starting the roaster and keeping it hot when 
shut down temporarily, there is a circular fire-box to each pair of 
furnaces. The furnace is suitable for roasting ore, concentrate, or 
matte, which contains sufficient sulphur to roast without requiring 
external heat. Ores carrying from 25 to 35 per cent. of sulphur 
can be roasted down to about 5 to7 per cent. of sulphur by their 
own beat alone. The furnace is used for roasting ores and mattes 
for subsequent smelting, and also for roasting sulphide ores, the 
fumes from which are to be converted into sulphuric acid. 

Railway carriage lighting.—The use of oil lamps on American 
railway carriages is mainly confined to secondary lines and trains, 
nearly all important trains and a large proportion of ordinary and 
suburban trains on the principal lines being lighted by various 
systems of electricity, compressed oil gas, &c., while acetylene gas 
is also being used quite considerably. For electric lighting, the 
generator is usually driven from one of the axles, each carriage 
having its own equipment. There are several systems in use, the 
differences between them lying mainly in the transmission of 
power from the axle to the generator, the maintenance of constant 
voltage at the lamps at all speeds, and the design of the apparatus, 
which should be as automatic as possible, and also so simple that it 
can be readily taken care of by low-priced labour. The trans- 
mission of power is usually by belting, as it affords a flexible or 
elastic connection that is not obtained by gearing, and at the same 
time it does not transmit shock or vibration. As the speed of the 
train is continually changing, the tendency to variation in voltage 
may be overcome by various forms of differential winding, or by 
an automatic device working upon the principle of varying the 
resistance in the field circuit, as is done in central station generat- 
ing plants. The field rheostat may be handled by a small electric 
motor connected to the generator. A storage battery is used to 
supply current when the train runs at low speed or stops at 
stations. This has usually sutficient capacity to supply all the 
lights in the carriage for ten hours. At ordinary speeds the current 
is furnished direct from the generator. For charging the batteries, 
the average number of ampere hours required each day is deter- 
mined, and an arrangement made to put in a certain percentage in 
excess of what is taken out, to allow for the various losses that 
occur in the transportation of energy. 

New railway works.—A large number of the leading American 
railways are now building new railway shops for the prompt and 
economical performance of repair and construction work on loco- 
motives, carriages, and wagcns. The new works of the Philadelphia 
and Reading Railroad comprise a machine and erecting shop, 
740ft. long and 200ft. wide; boiler shop, 400ft. by 70ft.; forge 
shop, 275ft. by 60ft.; smith shop, 275ft. by 60ft.; brass and iron 
foundry, 400ft. by 150ft.; woodmaking shop and pattern store, 
200ft. by 60ft.; and a power-house, 175ft. by 120ft. The railway 
has 1000 locomotives, and the main shop has 70 pit tracks, 35 on 
each side, thus allowing for 7 per cent. of the equipment being in 
the shop at one time. A 65ft. turntable at each end of one side 
of the building transfers the engines to a line of rails running 
across the shop. A travelling crane of 120 tons capacity lifts the 
engine and carries to one of the 70 pits, where it is stripped for 
repairs. A 35-ton crane in this shop runs right through into the 
boiler shop. There are two of the 120-ton and three 35-ton cranes. 
The power-house has six vertical boilers of 250 horse-power each, 
three cross-compound engines of 600 horse-power drive each, a 
400-kilowatt, 480-volt, two-phase, 60-cycle, revolving field generator, 
running at 150 revolutions. A 200-kilowatt generator of the same 
type is driven by a 300 horse-power tandem-compound engine. 
All the engines are non-condensing. The machine tools, cranes, 
and other machines are all operated by electric motors, and all the 
plant is lighted by electricity. The drawing-office is lighted by 
eight direct-current arc lamps suspended 4ft. below the ceiling, 
which is painted a dead white. Under each lamp is a reflector 
which throws the light upon the ceiling, whence it is diffused with 
uniform intensity and freedom from glare. 

Concrete piles for foundations.—An American inventor has produced 
a type of concrete pile which has proved very successful in founda- 
tion work, A heavy steel pile with a sheet iron casing is driven in 
the usual way, the pile being then collapsed and withdrawn, 





leaving the iron shell in place, into which concrete is then shovelled 
and rammed. In soft material a very considerable taper is given, 
so as not to depend upon mere skin friction ; but for piles that are 
sunk to rock a more nearly cylindrical form may be used. One 
great advantage is that the piles are not affected by ground water, 
so that in many cases a large amount of excavation is saved, which 
would otherwise be necessary in order to drive the piles below the 
ground water level and cut them off. The concrete pile has a 
much greater bearing capacity than the wooden pile. In soil 
where a 20ft. wooden pile, 10in. diameter at the point and 12hin. 
at the top, would carry 17,0001b., a concrete pile of the same 
length, Gin. diameter at the point and 20in. at the top, would 
carry 65,000lb. The new factory of the Case Plough Works has 
foundations consisting of four rows of concrete piles, each of 
the two rows supporting a concrete cap wall 5ft. wide and 5ft. 
deep, while a concrete arch is sprung between the two walls. The 
Aurora public library and the eight-storey Bryson building in 
Chicago are built on pile foundations. In sand the steel pile may 
be dispensed with by using a telescopic sheet iron shell with a cast 
iron point, in which is fitted a jet pipe, this pipe eventually 
extending through the centre of the pile. Under the force of the 
jet the sand is washed away and the casing gradually descends, 
being filled with concrete as it proceeds, so as to prevent collapse, 
and to help the sinking by its weight. 

Tests of oil.—At the annual meeting of the American Society of 
Civil Engineers in December Mr. Alfred Kingsbury presented a 
paper on tests of oils and a new oil-testing machine. _In heavily- 
loaded bearings the effect of the lubricant in reducing friction 
depends mainly upon the ‘‘ body” or ‘‘oiliness.” The nature of 
this property is not well understood, but it appears probable that 
it is an intensified viscosity in that part of the fluid within the 
region of attraction of the surface molecules of the metal. One 
of the most frequent causes of contradictory results is that the 
effects of viscosity may readily mask the effects of ‘‘ body.” 
Another cause is in the changes in the rubbing surfaces which 
always take place with wear. In any well-fitted journal in which 
perfect lubrication exists the friction is determined by the speed, 
the pressure, and the viscosity of the oil. But the effects of body 
and viscosity upon the coefficient of friction are in nearly all 
respects quite opposite, and it is difficult therefore to derive 
reliable information regarding the lubricating values of oils from 
friction tests in which the effects of viscosity and of body are not 
separately recognisable. .Under these conditions a special testing 
machine was devised, having the test journal vertical, and running 
between two bearings in a cylindrical case which may te filled 
with the oil to be tested. The load on the bearings is provided 
by means of a helical spring of 9001b. capacity, with screw adjust- 
ment, and with a device for quick application or removal of the 
load without disturbing the adjustment. The speeds for body 
tests are rather low, and the pressures not unnecessarily high in 
order to avoid heating and wear of the journal. The results show 
that mineral oils, as a class, have much less body than animal and 
vegetable oils. It appears that body is in some way related to 
viscosity, but the relations must be quite different in the mineral 
oils and the fixed oils. 

Electric power in railway shops.—In a majority of the locomotive 
and carriage works now being built or reconstructed by American 
railways, electricity is used for the transmission of power. The 
power is generated economically at a central station. and thence 
transmitted by wires to the various shops and machines. With 
good motors and a carefully-planned transmission system and 
arrangement of tools, the economy in fuel consumption will be 
very great as compared with mechanical transmission. Besides 
this the electric system is much more flexible and convenient ; it 
eliminates the complication of belts and shafts which exclude light 
and are a source of danger, and it eliminates the maintenance 
expenses incidental to keeping shafts and belting in good condi- 
tion. The cost for maintenance, depreciation, and renewal are 
lower than under any other system. The arrangement of the 
tools is independent of the transmission lines, and can be made 
entirely with reference to the work to be performed. Permanent 
additions to the electric-generating plant and the distribution 
system can be made gradually. ‘The advantages of using indi- 
vidual motors for the machines are that the workman has the most 
perfect control of all the factors entering into the economies of 
production. The productive efficiency of the machine is increased. 
it may be operated at all times up to the power limit, reducing 
time and cost of labour for any given product. The choice of the 
individual drive, however, depends upon the power required, the 
size of the machine, the time it is in service, and the value of the 
product. In group driving a few large motors are employed 
independently, driving sections of shafting of most economical 
length. This method is thus adopted for driving a number of 
small machines, with no particular requirements in speed or power ; 
or for most economical manufacturing along special lines or 
independent driving of separate floors, departments, or detached 
buildings. About fifty large and important railway works are 
operated by electric power, and many others are to be operated in 
the same way. 

American irrigation projects, —The movement in favour of 
establishing great reservoirs for irrigation purposes and to conserve 
the water supply, particularly for the reclamation of the arid 
regions of the United States, has advanced another step. In 
March the Department of the Interior, acting on the recommenda- 
tion of the Geological Survey, granted authority for the acquisi- 
tion of the necessary property and right of way preliminary to the 
construction of irrigation works in five localities, under the 
authority of the Reclamation Act of 1902. The department has 
also authorised the expenditure during the present year of £90,000 
on surveys, borings, &c., to be carried on in all the several States 
and Territories included within the provisions of the national 
irrigation law. The five particular projects will involve an 
expenditure of £1,400,000, and will provide for the irrigation of 
600,000 acres of arid land. First, this project provides for the 
building of a dam on the Sweetwater River in Wyoming, the river 
receiving the drainage of the central part of the State. Secondly, 
this provides for a dam to hold back the flood waters of St. Mary’s 
Lake, in Montana, and a canal 45 miles long across desert country 
tothe Milk River, reclaiming some 200,000 acres. The canal will 
be 30ft. wide and 10ft. deep. Thirdly, this provides for a dam in the 
Black Canyon of the Gunnison River, in Colorado, at a narrow 
point where the cliffs are 2700ft. high. The outlet for the 
reservoir thus formed would be a tunnel 12ft. by 12ft. in 
section, six miles long, opening into the Uncompahgre Valley, 
where canals would be built. Fourthly, this provides for the con- 
struction of seven storage reservoirs in the valley of the Truckee 
River, in California, together with a high-level and low-level canal. 
Fifthly, this is for a dam on the Salt River, in Arizona, 250ft. high 
and 700ft. long, forming a reservoir of 1,478,750 acre-feet capacity. 








THE extreme of economy, according to the Engineering 
and Mining Journal, in railroad transportation seems to have been 
reached on the Pittsburg, Bessemer, and Lake Erie Railroad. 
This line was built to haul iron ore from Conneaut, on Lake Erie, 
to the furnaces around Pittsburg, with coal from the mines of the 
Pittsburg district as a return freight. In 1902 the road carried 
6,679,368 tons of freight, the ton-miles reported being 852,734,808, 
and the average haul 127-7 miles, The cost of handling freight 
was 0-222 cent per ton-mile, a figure which, we believe, has 
seldom been bettered. It was, however, greater than the same 
road reported in 1901, when the cost was 0-187 cent per ton-mile, 
The average freight train load last year was 913 tons, against 
940 tons in 1901, These changes were due to the fact that the ore 
trafic last year exceeded the coal business, making it necessary for 
the road to haul a larger number of empty cars than in 1901. The 
cost was also increased by higher prices of fuel and supplies. Even 
on last year’s figures the record is a remarkable one, 











—$———— 


SHORT NOTICES. 


Railroad Construction, Theory and Practice. A Text-book ji, the 
Use of Students in Colleges and Technical Schools. By Walter 
Loring Webb, C.E. Second edition. Revised and enlarged 
London ; Chapman and Hall, Limited. 1903. 21s. net.—'The size 
of this book has been altered from octavo to what is ealled pocket 
book size, the overall dimensions being some 44in. by 64in. Several 
chapters have been added on structures, train resistance, rollin 
stock, &c., and also several chapters ‘‘giving the fundamental 
principles of the economics of railroad construction.” The author's 
primary aim has been to produce a text-book for students, to teach 
the principles, and to guide the students into proper methods of 
investigation. There is a great deal of useful information jn this 
book, and the illustrations which embellish it are for the most part 
excellent. 

A Sehool Geometry. Parts I. and 11, Part I.: Lines ond 
Angles, Rectilineal Figures. Part Il.: Areas of Reciilineal 
Figures. _By H. 8S. Hall, M.A., and F. H. Stevens, M.A 
London: Macmillan and Co., Limited. Price 1s, 6d.—This little 
book claims to embody the substances of Euclid Book I. As a fact 
the proofs are in some instances entirely different, though none 
the less clever and interesting. The propositions are by no means 
in the same order. It forms the first instalment of a cor iplete 
school geometry to be based in the main on the recent recom. 
mendations of the Mathematical Association. Symbols and 
abbreviations are used throughout. There are numerous exaniples 
to go with the various propositions. The book seems well 
arranged, and likely to be useful. 

Allas of Designs of Blast Furnaces and their Appurtenunces. By 
Michael Pavloff, of the High School of Mines, Ekaterinoslay. —The 
fact that this isa Russian work will not affect its value to British 
engineers, and, for that matter, to engineers of other nationalities, 
for there is little or no letterpress, the whole volume consisting of 
127 plates of various sizes, containing sketches of all sorts of 
things connected with b'ast furnaces and blast furnace practice, 
As all the examples appear to be taken from actual existing cases, 
the book should prove useful to engineers interested in this 
branch of our profession. 

Five Figure Logarithmic and other Tables, By Alex. M Aulay, 
M.A. London: Macmillan and Co., Limited. 1903. Price 2s. 6d, 
—Mr. M’Aulay is Professor of Mathematics and Physics in the 
University of Tasmania. This little book has been prepared 
because of a want the writer has felt in his own work. The 
book is intended to be a pocket-book, a surveyor’s field-book, and in 
the main a book of logarithms. A useful introduction explains 
generally many of the applications of logarithms. 

The Royal Navy List. No. 102, April, 1903. For Offivers of th 
Royal Navy and Royal Marines on Active and Retired Lists, 
Together with a Current History of the Royal Navy. Founded by 
Lieut.-Colonel Francis Lean, R.M.L.I. London: Witherby and 
Co —This excellent quarterly publication requires no words of 
commendation from us. Its usefulness is sufficiently recognised. 

Cotton Machinery Sketches. By Wm, Scott Taggart, M.1.M.E, 
London: Macmillan and Co., Limited. 1903. Price 2s. 6d.—A 
useful brochure containing notking else but sketches and their 
titles of the machinery of cotton mills. 








CATALOGUES. 


Hott AND WILLETTs, Cradley Heath.—Supplementary cata- 
logue of lifts, hoists, cranes, &c. 

J. ARTHUR WILLIAMS, 92, Hatton-garden, London.—Some 
particulars regarding the new metal ‘‘ Magnatium.” 

WiL.taM Bosy, Salisbury House, London.—Catalogue No. 14, 
describing the Chevalet-Boby patent heater detartariser, 

G. W. Runpstrim Comrany, Norrkiping, Sweden.—Pamphilet 
illustrating the automatic safety uncoupling device ‘ Pl.” 

AxEL WELIN, Hopetoun House, Lloyd’s-avenue, London. 
Catalogue illustrating and describing the Welin quadrant davit. 

Vacuum CLEANER Company, Limited, 25, Victoria-street, 
S.W.—Second edition, describing this company’s method of 
operations, 

PHALANX WINDOW BLIND Company, 50, Bishopsgate-street 
Without, London.—List A, containing particulars of this firm’s 
manufactures. 

EritH’s ENGINEERING Company, 70, Gracechurch - street, 
London.—Catalogue No. 142, on A B C fan system of heating 
and ventilation. 

Roy.es LimireD, Irlam, Manchester.—Pamphlet describing the 
Reisert system of water softening and purifying, and the Reisert 
automatic self-cleaning filter. 

British THOMSON-Hovuston Company, Limited, Rugby.—Price 
list No. 74, continuous and alternating-current fan motors and 
exhaust fans ; pamphlet No. 144, motor control panels. 

ANGLO-SWEDISH LIGHTING AND HEATING SYNDICATE, CARLSON 
AND Co., 25, Minories, London.—Pampblet describing the Lux 
incandescent petroleum-gas lamp, which works on the incandescent 
system. 

LANCASTER AND ToONGE, Limited, Pendleton, Manchester, 
Second edition of the Lancaster slate catalogue, containing 
information concerning the steam traps, pistons, packings, Xc., 
made by this firm. 

James T. PEARSON, Burnley.—Reprint from an electrical paper 
of an article of street lighting and comparative costs and refer 
ences to the new span-wire system of lighting; also a circular 
illustrating the arch system of overhead equipment of tramways. 

Joun I, THorNycrorT AND Co., Limited, Chiswick, and R. and 
W. Hawthorn, Leslie and Co., Limited, Newcastle-on-Tyne.— 
This is a tastefully-produced pamphlet describing and illustrating 
the Thornycroft-Marshall water-tube boilers, and giving particulars 
of tests. 

Power Gas Corporation, Limited, 39, Victoria-street, London. 
—This company has sent us a handsome volume describing and 
illustrating the works at Stockton-on-Tees, and plant erected in 
different districts. There are also chapters from which can be 
gathered all that is to be learnt with regard to the use of power 
gas and its method of recovery. 

Beck AND Co., Limited, 130, Great Suffolk-street, Southwark, 
London, New general catalogue.—The contents include positive 
water meters, sluice valves, reservoir fittings, fire extinguishing 
apparatus, sewerage ironwork, pumps and pumping plant, steam 
and boiler fittings, engineers’ tools and shafting. The book con- 
tains nearly 300 pages, is well bound, and the illustrations are very 
clear, 








TRADE AND BUSINESS ANNOUNCEMENTS. 


THE War-office has given the Hart Accumulator Company the 
order for the supply and erection of a storage battery required at 
Spanish Battery, Tynemouth. 

EastoN AND CoMPANY, Limited, advise us that they have 
appointed Messrs. J. Lomas Kendal and Co., of St. James’s-square, 
Manchester, as agents for their electric and hydraulic lifts for the 
cities of Manchester, Stockport, and Salford. 

Tue contract for the supply of the electric plant required in 
connection with the Midland Railway Company’s undertaking at 
Heysham Harbour, on Morecambe Bay, has been secured by the 
British Westinghouse Electric and Manufacturing Company. 
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IRON, COAL, AND GENERAL TRADES 
BIRMINGHAM, WOLVERHAMPTON, AND 
DISTRICTS. 


(From our own Oorrespondent.) 
gives room for uneasiness, as pig iron is by no 
cently, and this has caused finished iron and 
1 to be less firm. The manner in which the colonial demand 
pa ing up, however, more par ticularly with South America and 
. th Africa, is to some extent making up for the falling off in 
eed States requirements. The good accounts of the pro- 
ress of New Zealand are also encouraging from the point of view 
f prospects of British iron and steel masters and engineers 
; med to do business with that part of the Empire. Superior 
“rmive pig is quoted 80s, to ,85s., and cold blast £4 15s. as an 


arwith regard to steel and manufactured iron, the galvanised 
cheet makers are experiencing some relief by reason of spelter 
being a little easier to buy. The home and foreign demand for 
corrugated sheets keeps up ive eres i and the Association is 
maintaining the £11 103, standard, which bas now been in force a 
considerable time. Plain black sheets are quoted from £7 10s. up 
to £8 7s. 6d., according to gauge. Hoops are quoted £7 5s., with 
nail rod and rivet iron from that to £7 10s. Steel is being pro- 
duced in large quantities, and at several of the works improve- 
ments are being introduced. Mild steel bars are quoted £6 12s, 6d. 
to £7 23. 6d.; plates, £6 5s. to £7; and Bessemer billets, £4 17s. 6d. 
to £5. Tbe quantity of semi-finished steel imported into this 
district from Wales and the North of England appears to be on 
the increase. 

The question of the Lorain surface system of tramways and the 
Wolverhampton Corporation continues to create great interest in 
the Midlands. A special meeting of the Wolverhampton Town 
Council has been held, and stands adjourned until Monday, the 

inst. 
= more sheet mills have been started at the Swan Garden 
Ironworks, belonging to Messrs. Jno, Lysaght, Limited. 

Progress is evidently being made in the gun trade. The annual 
meeting of the Birmingham gun trade, to receive the report of the 
guardians of the Birmingham Proof House, has been held this 
week. It vas shown that the number of barrels of all kinds 
sroved was 376,788, as compared with 355,270 in 1901, and 
$90 288 in 1900, showing an increase of 21,518 upon the year. As 
a result of consultations with the London Gunmakers’ Company 
new rules of proof have been drawn up, which will shortly be sub- 
mitted to the Secretary of State for approval. The Technical and 
Instruction Committee, in a special report, speak of the continued 
success of the technical school. The committee have in view the 
necessity that practical and scientific training shall go hand in 
hand, 
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NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester. —A more or less general feeling of suspense as to the 
future still represents both the industrial and commercial situation. 
Employment is for the most part well maintained throughout the 
engineering trades of this district, but outside the locomotive and 
railway carriage building trades and electrical engineering it is 
exceptional where there is more than about a couple of months’ 
work in hand, Establishments have consequently to be constantly 
and keenly on the lookout for orders, and in some instances the 
question is more one of keeping shops going than the remurerative 
character of the work to be secured. As J have previously reported, 
new orders do, however, come forward—althoughit may bein hand-to- 
mouth fashion—sufficient to keep most of the leading branches well 
engaged, and the condition, so far at any rate as the workmen are 
concerned, is not at all unsatisfactory. The principal machine 
tool-making firms are fairly off for orders, the recent tendency 
towards improvement in the boiler-making trade continues, and 
the activity reported of late in structural engineering is kept up. 
In the textile machinery trades a considerable quantity of work 
has recently been given out, and the best known firms are fairly 
well off for orders, although, apart from specialities, it is perhaps 
questionable whether a large proportion of these have not had to 
be secured, under competition, at prices that can scarcely leave 
much real margin of profit. 

In pig iron there has perhaps to some extent been a steadying in 
prices following the collapse with the close of last week, but 
whether this is to be more than a temporary check to the down- 
ward move is evidently in some quarters regarded with consider- 
able doubt. As anticipated, Lincolnshire makers—following the 
further downward move in Middlesbrough, which, on Friday, bad 
dropped fully 7s, per ton from the top—decided upon an official 
all-round reduction of their basis rates, which, however, has so far 
been only partially followed by Lancashire and Derbyshire brands, 
whilst private advances from Middlesbrough makers intimate that 
they are not going to follow any further the downward move in 
warrants, and in some instances there is even rather a disposition 
to stiffen upon last week’s minimum quotations. 

Business, taking it all through, is still for the most part curtailed 
to the smaliest possible dimensions, and buyers who have orders 
of any weight to place expect excessively low-cut quotations, 
extraordinary reports being current as to the actual prices that 
some sellers are prepared to quote. Ata meeting of the Lincoln- 
shire pig iron makers held on Friday, as already intimated, the list 
basis rates all round wete reduced Is. per ton, which was not quite 
as much as expected in some quarters, merchants here and there 
having previously been underselling in anticipation of a reduction 
of 2s. per ton in foundry qualities. This giving way has necessarily 
a weakening effect upon competing brands, Delivered Manchester, 
No, 3 foundry Lancashire is now quoted about 56s. 6d. to 57s., less 
24; for Lincolnshire the list basis is now 52s. 6d. net, with 
merchants in some instances quoting 1s. below even this reduced 
figure ; Derbyshire, which has not been officially reduced, might be 
bought according to brand, from about 55s. up to 56s. and 56s. 6d. 
net, Forge qualities delivered Warrington are now quoted about 
52s, 6d, less 24, Lancashire ; 51s. 2d. net Lincolnshire, and about 51s. 
net Derbyshire. Middlesbrough brandshavefurther given way upon 
the prices quoted last week, No. 3 foundry searcely averaging 
more than 54s, 10d. to 55s. 4d. net, delivered by rail Manchester, 
lower prices than this being quoted in some instances. Scotch 
iron, although not quotably lower to any material extent, is 
generally easier, Eglinton not averaging more than 59s. to 59s. 6d., 
Glengarnock 61s, to 61s, 6d., and Gartsherrie 62s. 3d. to 62s. 6d. 
net, delivered Manchester docks. 

The reports which come to hand from finished ironmakers in this 
district continue anything but satisfactory. A ting of Lanca- 
shire manufacturers was held in Manchester on Tuesday, but it 
was decided not to make any official change in the list basis rates, 
which for Lancashire bars remain at £6 103., and for North 
Staffordshire £6 10s. to £6 15s. These prices are, however, 

ecoming more and more difficult to get, and here and there on 
Special quotations there is some giving way, whilst merchants and 
large users would seem to be expecting concessions of 5s. per ton 
where they have forward contracts of any weight to place. For 
sheets prices are maintained at about £8 2s. 6d., and the Associa- 
tion basis for hoops remains £7 2s. 6d. random to £7 7s. 6d. 
BP cut lengths, delivered Manchester, and 2s. 6d. less for 
shipment, 

In the steel trade only a moderate sort of demand is the general 
report, with prices scarcely in all cases maintained at late rates. 
—— makers do not officially reduce their quoted rates, but 

lore are lower prices in the open market, and 68s. net would 
Neresent about a full average that could be obtained for ordinary 
No. 3 foundry qualities delivered Manchester district. Local 
— billets are still quoted £4 15s. net, steel bars from £6 5s., 
and £6 7s, 6d. to £6 10s,, common plates about £6 10s., and 








boiler plates from £7 as the outside quotation to £7 2s. 6d. as the 
Association basis, less 24, for Lancashire boiler specifications 
delivered Manchester district. 

The lamentable and tragic death of Mr. Frederick Entwistle has 
caused a very painful feeling in trades union circles, and has been 
a matter of general regret amongst engineering employers in this 
district. Over a long series of years Mr. Entwistle was a familiar 
figure in all engineering trades union questions, and especially 
during the troublous times—before matters were brought to a crisis 
by the great strike and the subsequent settlement—-as an official 
of the Amalgamated Society of Engineers he took an active and 
frequently what would seem to be a more than neccessarily 
aggressive part, which not unfrequently caused considerable resent- 
ment on the part of the employers, in the numerous disputes that 
were constantly cropping up in the district. In addition to his official 
ga in connection with the Amalgamated Society of Engineers, 

{r. Entwistle fora time held the office of president of the Manchester 
and Salford Trades Council, and was made a Justice of the Peace. 
He had also a short time back accepted one of three invitations to 
become a Parliamentary labour candidate, but was compelled to 
withdraw owing to the unsatisfactory state of his health, which 
primarily was the cause which brought about the sad termination 
of his ca: e2r. 

The decision of Lord James of Hereford with regard to the 
wages question in the coal trade has scarcely come as a surprise, 
and although it is stated to have caused considerable disappoint- 
ment to the miners, the coalowners of Lancashire generally bave 
accepted it as, on the whole, a satisfactory solution to the matter. 
They had no expectation that the miners would get the advance of 
10 per cent. for which they had asked, and, although the coalowners 
considered they had a strong case in support of their application for 
a reduction of 5 per cent., the decision that the rate of wages shall 
remain unaltered, it is thought will have an effect to steady the 
market which will be of advantage to the trade. Recently 
there has been some anxiety as to the prices that might have to 
be taken in renewing the large locomotive fuel and gas coal con- 
tracts for the ensuing year. Buyers have been bringing a great 
deal of pressure to bear with a view of securing some concession 
upon last year’s basis rates, and in one or two cases collieries have 
given way about 3d. per ton, as a compromise with the concession of 
6d. per ton wanted by the buyer. Now that there is to be no 
reduction in wages—at any rate at least for the present—coal- 
owners who might have perhaps been disposed to give way to 
buyers, and thus weaken the position all through, may possibly 
take up a firmer attitude with regard to the contract settlements, 
and it would seem doubtful whether any material concession upon 
last year’s prices will, as one result, be obtainable where further 
contracts have to be put through. 

With regard to the general position in the coal trade, apart 
from reductions of 10d. per ton on all house-fire descriptions of 
fuel, which come into operation with the commencement of the 
month, the situation remains very much as reported last week. 
In house-fire coals there has been rather more doing, owing, how- 
ever, mainly to orders being held back until after the reduced 
rates came into operation, and pits have been working more nearly 
full time. This, however, is not regarded as representing any real 
improvement in the trade, as it is anticipated the demand will 
very soon fall off, and that before long three to four days a week 
will become about the average with most of the collieries. At the 
reduced prices house-fire coals now average about 14s. up to 
14s, 6d. and 15s, for the best descriptions, 11s. 6d. to 12s. and 
123. 6d. for seconds, and 10s, to 10s. 6d. for the commoner quali- 
ties at the pit mouth. 

The lower descriptions of round coal continue in fairly good 
inland request for iron-making, steam, and general manufacturing 
pu es, and although there are tolerably ample supplies on the 
market, prices are being well maintained at about late rates, 
8s. 6d. to 8s. 9d. up to 9s. 3d. for some special sorts still represent- 
ing average quotations at the pit mouth. Of engine classes of fuel 
there has perhaps not been quite that scarcity that has been so 
noticeable a feature on the market recently. This no doubt is in 
some measure due to the increased quantity of house-fire coal that 
has been screened during the past week, but it would also seem to 
indicate lessening requirements, especially for mill purposes. 
There is still no surplus of slack on the market, but buyers have 
not that difficulty in covering their requirements, and prices are 
not more than steady at recent quoted rates, ranging from about. 
4s, 6d. up to 4s. 9d. and 5s. 3d. for common slack; 5s. 9d. to 
6s. 3d. medium sorts, up to 6s. 9d. and 7s. 3d. for the best 
qualities at the pit mouth. 

The shipping trade remains unsatisfactory, with low prices ruling 
for the commoner qualities of steam coal, buyers having no diffi- 
culty in placing orders at about 9s. 6d. for ordinary qualities, with 
some of the best sorts quoted 9s. 9d. to 10s, delivered at the ports 
on the Mersey. 

For all descriptions of coke an active inquiry continues to be 
reported, and in most cases manufacturers have a difficulty in 
keeping up with their orders; prices are strong at recent quota- 
tions, ranging from 19s, and 20s, for medium qualitics up to 20s 
and 22s, for best descriptions of foundry cokes, and about 14s, and 
14s. 6d. for good washed furnace cokes at the ovens. 

Barrow.—The hematite pig iron trade is very steadily employed, 
but the tendency of prices is downwards. This is owing to specu- 
lative influences in warrant iron, stocks of which, however, have 
been reduced during the week by 465 tons, and now stand at 
26,325 tons, or an increase since the beginning of the year of 2022 
tons. Mixed Bessemer numbers are quo at 59s. 6d. per ton 
net f.o.b,, being a drop of 6d. on the week, and warrant iron 
sellers are at 5/s, 6d. net cash, buyers 1d. less. Makers are all 
very well off for orders, and there is reason to believe they will be 

able to dispose of all the iron they can produce this year. Some 
good orders are to hand from America, while Canada is making 
inquiries for some very large consignments. There are thirty-five 
furnaces in blast, being one more than in the corresponding week 
of last year. 

Iron ore is steady, and the demand is well maintained. (ood 
average sorts are at 12s. net at mines, A new company has been 
formed to work the Greenhaum and Greenscoe royalties near 
Askam. Spanish ore is at 16s. per ton net at West Coast ports. 

Steelmakers are busily employed, and orders still coming to 
hand in a very satisfactory way. This is especially the case so far 
as steel rails are concerned, orders for which are plentiful from 
home, colonial, and foreign sources, Prices remain steady at 
£5 10s. per ten for heavy sections net, f.o.b. Makers are well 
sold forward. There is a busier trade in ship plates, but the 
orders coming to hand are not plentiful enough to keep the mills 
— going. There is a good demand for other classes of 
steel. 

Shipbuilders and marine engineers are short of work. New 
orders are not coming to kand as readily as old ones are being 
completed, but negotiations for new work are still in progress. 
Suomarine A3, for the British Admiralty, is ready for launching. 
Later on in the season the British battleship Dominion will be 
launched at Barrow. 

During the past week the shipments of iron have reached 9145 
tons, and steel 21,137 tons, as compared with 5040 tons of iron and 
4398 tons of steel, an increase in iron of 4105 tons, and in steel an 
increase of 16,739 tons. The shipments of iron this year now 
stand at 135,919 tons, and steel at 191,845 tons, as compared with 
144,423 tons of iron and 170,692 tons of steel, a decline in iron 
of 8504 tons, and in steel an increase of 21,153 tons. 

Coal and coke are quiet, and prices are low, and there is not 
much immediate prospect of improvement. 








THE SHEFFIELD DISTRICT. 


(From our own Correspondent.) 
THE decision of Lord James of Hereford will give steadiness to 





the coal trade. A feeling of uncertainty was evident last week, 


although, as a general rule, people anticipated the verdict Lord 
James has given. It was expected that he would leave affairs as 
they were, and that he has done. Contracts, particularly those 
referring to gas coal, will now be more confidently proceeded with. 
Gas companies appear to think the present a favourable opportunity 
for getting supplies at lower rates, but gas coalowners are by no 
means disposed to make concessions. The fact is, there is no glut 
in gas coal, the market being quite sufficient to take all that is 
brought to bank, 

A metropolitan contract for Yorkshire gas coal bas been 
announced this week at a price which caused some surprise. The 
value was given at 7s, 6d. to 8s. per ton ; but it ought to have been 
added that the contract was placed with Durham coalowners—not 
Yorkshire—and the price given is f.o.b. To that price will, of 
course, have to be added the cost of freight, which will add 
another 4s, or 5s, per ton. Only a few contracts have been placed 
in this district as yet, and these are at last year’s rates, or nearly 
so—that is, 9s. to 10s. per ton at the pit, according to quality of 
coal supplied. There is no fixed contract price for gas coal as there 
is for steam coal, as qualities and screenings affect the quotations. 

The coal trade generally is very steady, and a good business is 
being done, although the changeable weather affects house coal 
considerably. The demand, however, continues satisfactory, both 
for the metropolis and on local account. Coalowners have little or 
no stocks in hand, and this, with the pits working full time, is 
pretty good assurance for the immediate future of the industry. 
Silkstones are still fetching up to 13s. per ton, while in Barnsley 
house sorts best qualities are about 11s. 6d. per ton ; seconds and 
nuts 2s, less. In steam coal the home demand on railway and 
other accounts is in excess of the average, while more is now being 
bought for shipping purposes. Values remain as last reported, 
coal bought in the open market fetching from 3d. to 9d. above the 
contract price of 9s. per ton. There is a large demand for slacks 
and small coal, in which values range from 3s. 6d. to 63, 6d. per 
ton. Coke is also advancing in value. 

The weight of coal taken to Hull during April last was 309,344 
tons, as compared with 247,152 tons for the corresponding month 
of last year. For the four completed months of the year the 
weight was 1,039,360 tons, as compared with 947,648 tons. Denaby 
and Cadeby Main have speedily increased their tonnage since the 
dispute was happily ended. The weight sent from these collieries 
during April was 20,176 tons, against 28,720 tons. The next 
largest contributing colliery is the West Riding and Silkstone, 
which sent 17,456 tons, against 4512 tons for April of last year. 
The weight exported from Hull to foreign countries in April was 
85,798 tons, against 107,391 tons for April of last year, thus show- 
ing a decrease of 21,593 tons. For the four completed months of 
the year the exports amounted to 427,732 tons, as compared with 
325,753 tons, an increase of about 102,000 tons. Nearly all the 
principal markets have shown a decrease on the month, Denmark 
falling to 4807 tons from 11,443 tons ; Germany to 8113 tons from 
21,217 tons ; Norway to 1793 tons from 3967 tons; and Sweden 
to 27,021 tons from 30,261 tons. The chief increasing market was 
the United States, to which 5825 tons were sent, as compared 
with 512 tons in April, 1902. The total sent to the States for the 
four completed months was 118,271 tons, against 1079 tons for the 
four months of the year 1902. This demand, of course, has been 
caused by the troubles in the United States coalfield. Austria, 
Belgium, Egypt, and France also show increases, 

We do not find much improvement in the iron and steel trades. 
The quotations already given have not been materially altered, 
and the hopeful signs that were reported about three weeks ago 
seem again to be fading. North Lincolnshire iron is not being 
largely received in the western industrial districts. Whatis being 
sent to that quarter is chiefly for foundry purposes. Forge iron is 
exceptionally quiet. There is no likelihood of a change for the 
better until railway and marine material trades show greater 
activity. In the adjoining Derbyshire districts an improvement is 
reported in the foundry branches, the demand for heavy and light 
work being said to be better. In the rolling mills and forges more 
briskness is also reported. 

Complaints of trade depression continue to be as acute as ever, 
and there is no confidence expressed as to the immediate future. 
It is puzzling to know why heavy and light industries should be so 
abnormally languid as they are now. One cause, no doubt, is that 
everything indicates that American activity is approaching its end. 
The United States manufacturers have been making enormous 
extensions to meet extraordinary briskness in business, and these are 
enabling manufacturers to get level with the great ‘“‘boom,” which 
is believed to be about spent. The Americans, it is thought, will 
soon again be delivering their surplus output in English and other 
markets. We all know what happens on such occasions. The 
surplus which is sent across the Atlantic is disposed of at prices 
which the British manufacturers cannot hope to compete with, the 
Americans getting their own home prices, and striking a balance 
against the low rates they have to sell on this side. This is one 
cause which accounts for consumers buying nothing beyond their 
immediate requirements, 

In railway material there is a fair demand in certain accessories, 
such as nuts, bolts, crossings, &c., but in other respects this 
industry is exceedingly dull. Merchants state that foreign orders 
have rarely been so light, while in the engineering establishments 
no more hopeful reports are given. Nowhere is there sufficient 
work to keep the plant fully employed, while orders that have been 
on hand for some time are still delayed owing to the specifications 
being held back. 

One of our colonial markets, Australia, begins to show signs of 
improvement. 1902 was an exceedingly unsatisfactory year owing 
to the severe drought and other causes. The present year did not 
open very favourably, but the second quarter is beginning to show 
signs that the ‘‘ bottom ” has been reached, and a better business 
can now belooked for. The improvement in the Australian market 
was very ardently desired, as trade possibilities there are most 
important. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

It is satisfactory to note that the rapid downward movement in 
the prices of Cleveland pig iron, which was so prominent a feature 
of last week’s market, 4 not been continued this week, there 
having appeared a turn for the better. The fall has ceased, and a 
small improvement in quotations must be reported ; in fact, Cleve- 
land warrants are 6d. per ton above the worst. Last Friday the 
price touched 45s. 10d. cash buyers, and that was the minimum of 
the “‘slump ;” it represented a drop of 7s. 1d. per ton from the 
maximum of the year, which was obtained on March 19th, so that 
this decline took place ina little over six weeks, and the price was 
lower than anything reported this year, or, in fact, since February, 
1902. The pressure to sell has this week been less pronounced 
than for several weeks past, and sellers have seen their way to put 
up prices ; but whether these continue to improve depends very 
much upon the position of the London houses, who have been 
mainly responsible for the fluctuations that have taken place in 
prices of Cleveland warrants, and also of pig iron, since the middle of 
February. If they have disposed of most of what they bought in 
February and March, there is some chance of a regular improve- 
ment in the market again ; but until traders can gauge the future 
more accurately than at present they will not buy much. 

Hematite pig iron has maintained its value fairly well—in fact it 
has only dropped 6d., while Cleveland No. 3 has fallen 6s., but it 
did not rise to anything like the same extent as Cleveland iron. 
The demand for it is also stronger and more regular than that for 
the latter, besides which the stock of hematite in this district is 
insignificant, whereas it is large for ordinary Cleveland iron. In 
Connal’s public stores only 300 tons of hematite pig iron were 
held at the end of April, as compared with 138,945 tons of 
Cleveland iron. 








The April exports of pig iron from the Cleveland district wera 
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fair; they reached 109,155 tons—4025 tons more than in the 
corresponding month last year, but 12 per cent. less than in March 
this year, this latter being due to the falling off in the deliveries 
oversea, which were 25 per cent. below those of March. To 
America only 13,346 tons of pig iron were shipped from the 
Cleveland district, against 35,217 tons in March. 

The demand for finished iron and steel is quiet, but producers 
as a rule have good orders, and there is no slackening of operations 
or reductions of prices. The drop in Cleveland iron quotations 
will have been advantageous to the manufacturers of finished iron. 
_ The attitude of the men in the engineering trade in this district 
is very disquieting, but at the time of writing they have not pro- 
ceeded to the length that their brethren on the Clyde have gone ; 
they have not actually struck work against the reduction that the 
masters claim, though they express themselves as strenuously 
opposed to any decrease. 

ir, John E, Stead, F.C.S., F.I.C., of Middlesbrough, bas been 
elected an F.R.S., a well-deserved honour, which is much appre- 
ciated by his colleagues in this district. 
_The death took place suddenly on Wednesday of Mr. Jchn 
Vernon Cooper, who for more than forty years was connected 
with the pig iron trade of Cleveland. He was born in 1839, and 
commenced his business life with the Stockton and Darlington 
Railway Company, now part of the North-Eastern Railway Com- 
yvany. Afterwards he was for a number of years with Messrs, 
3olekow, Vaughan and ('o., Limited, in whose commercial depart- 
ment he attained a high position. In 1870, when the late Mr. 
John Gjers estab ished the Ayresome Ironworks, Middlesbrough, 
Mr. Cooper took charge of the office, and on the death of Mr. 
Gjers he was made commercial manager. Since the firm of Messrs, 
Gjers, Mills and Co, was converted into a private limited concern 
Mr. Cooper acted as joint managing director, Mr. Laurence 
F. Gjers being bis colleague. Mr. Cooper was a director of the 
Middlesbrough Exchange Company. 

Mr. John W. H. Evans, the younzest son of Mr. David Evans, 
general manager of Messrs. Bolckow, Vaughan and Co., Limited, 
has accepted an important appointment under the British South 
African Company. Mr. Evans was for two years with the Car- 
negie Steel Company, at Pittsburg, and for the last six months has 
had charge of Messrs. Bolckow, Vaughan and Co.’s hematite fur- 
naces, He proceeds to South Africa early in July. 

Mr. Hugh Bell has been elected chairman of the Tees Con- 
servancy Commission, in place of Sir Joseph W. Pease, who 
recently resigned. Mr. Bell has been a member of the Commission 
since 1875 as the representative of the Middlesbrough Corporation, 
of which he is an alderman. He is now the representative on the 
Commission of the Board of Trade. 

The North-Eastern Railway Company have undertaken to con- 
struct the new railway on the north bank of the Tees, from Stock- 
ton eastwards, certainly within the next ten years, but if any of 
the land is sold for works to be erected thereon, they will lay down 
the line without further delay, so as to afford access to such works. 
The line was authorised by Parliament in 1897. 

The Tees Conservancy Commissioners have under consideration 
a pape to send out to the St. Louis Exhibition, 1904, plans and 
models of the Tees. The firms in the district are not prepared, as 
a rale, to avail themselves of the opportunity to exhibit their 
producticns, and the Middlesbrough Chamber of Commerce has 
declined to get up a collective exhibit, seeing that the United 
States levies such prohibitive duties on British goods, 

The Cleveland Bridge and Engineering Company, Limited, are 
now engaged in extending their works at Darlington. The company 
are now engaged upon the erection of the new High Level Bridge 
across the Tyne, and have in hand a number of smaller contracts 
for the North-Eastern Railway Company. They have just completed 
the construction of a large bridge on'the Great Eastern and Great 
Northern joint main line at Haxey, near Gainsborough. Messrs. 
Swan and Hunter are enlarging their shipyard at Wallsend, and 
are thoroughly equippiog it on the most modern lines. 

The gas coal trade continues very active, and a fair business is 
being done also in steam coals, but prices are rather weak. The 
figures realised in Durham during the last three months have been 
such that a reduction has this week been made in wages of miners, 
the amount being 1} per cent., thus taking off the advance that 
was given in February. At the Lambton Collieries Company's 
Philadelphia Engine Works on Tnesday there arrived a large quan- 
tity of machinery from America. It is to be laid down at the 
Houghton-le-Spring Colliery. American machinery has also been 
put down at the New Herrington Colliery. At the Scremerston 
Colliery, Northumberland, the Scremerston and Shereswood Coal 
Company, Limited, have this week started a new patent belt 
screening plant, capable of dealing with 350 tons of coal per day. 
Heretofore the a been done by hand, and no more than 
150 tons per day could dealt with. The death is reported of 
Mr. H. Baumann, of the firm of H. Baumann and Co., coal 
exporters, West Hartlepool and Newcastle, and fitter at West 
Hartlepool for the North Brancepeth Colliery. 








NOTES FROM sCOTLAND. 
(From our own Correspondent.) 

THE pig iron market has this week been in a rather unsettled 
state, owing to the wages dispute in the engineering trade. Very 
heavy sales of warrants, chietly Cleveland iron, took place towards 
the close of last week, and, considering the extent of these, the 
general fall in prices does not occasion much surprise. American 
advices have also been against the market, there being at the 
present time practically no demand for Scotch pig iron for shipment 
to the States. 

The pig iron market did not meet on Monday, which was a Bank 
holiday. When the market re-opened on ‘Tuesday the inquiry was 
slow and business has since been on a somewhat moderate scale. 
Cleveland warrants have sold at 46s. 2d. and 46s. 1d. cash and 
46s. 3d. to46s. 54d. one month, some transactions also taking place at 
46s. 2d. for delivery in ten days. Scotch warrants are quoted 
15s. to 52s. cash, and Cumberland hematite 57s. 6d. to 57s. 74d., 
with a small business done at 57s. 8d. for delivery in one month. 

The Scotch hematite trade is fairly steady owing to an increased 
demand from abroad, and merchants quote 62s. per ton for delivery 
at the West of Scotland steel works. 

The prices of Scotch makers’ pigs have not given way to any- 
thing like the extent of warrants, this beirg true of most of the 
brands. 

Since last report one furnace has been taken off ordinary Eglinton 
iron. There are now 44 making hematite, 36 ordinary, and 6 
basic iron, the total of 86 furnaces thus in operation in Scotland 
comparing with 87 last week, and 85 in the corresponding week of 
last year. 

The demand for makers’ iron is well maintained. Since the 
settlement last week of the wages dispute with the moulders 
founders have been purchasing iron more freely. It is not believed 
that any considerable additions are being made to makers’ private 
stocks, and the stock of pig iron in Glasgow warrant stores shows 
a small decrease week by week, the reduction in the past week 
amounting to 160 tons, 

The shipments of pig iron from Scottish ports in the past week 
amounted to 6869 tons, compared with 6566 in the corresponding 
week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth for the week 
amounted to 12,040 tons, showing an increase of 2900 tons com- 
pared with the imports in the corresponding week of last year. 

The manufactured iron and steel trades are quiet, but a some- 
what interesting development in connection with steel consists in 
inquiries which are now being made for billets and blooms for ship- 
ment to America. It is expected that a considerable amount of 
business of this description may result, and it is reported that some 
merchants have been inquiring for Scotch hematite pigs with a 
view to the United States trade, 





The shipping branch of the coal trade is fairly active. The total 
aggregate shipments from the Scottish ports in the past week were 
209,959 tons, compared with 209,371 in the preceding week, and 
225,386 in the corresponding week of last year. There has been a 
good deal of dissatisfaction at some of the collieries among the 
miners, owing to sectional reductions of wages, and the men 
have been holding idle days. This has tended in some measure to 
keep down the supply, which is, however, quite equal to all 
current requirements. Main coal is quoted f.o.b, at po 8s. 
to 8s. 3d.; ell, 8s. 9d. to 9s. 6d.; splint, 9s. to 9s. 3d.; and steam, 
9s, 6d. to9s. 9d. per ton, The demand for housekold coal for 
home use is very good for the season, and manufacturing sorts are 
also going away in a satisfactory manner, 








WALES AND ADJOINING COUNTIES, 
(From our own Correspondent.) 


CoLLIERS have had several unwelcome surpriscs of late—cne, 
which is suggestive, is the owners’demand that a reduction of 
5 per cent. should be conceded to coalowners. ‘This is in agree- 
ment with clause 6th of the new agreement, which directs that 
should there be a desire on the part of either side to vary the rate 
of wages notice must be given to the Board on certain dates 
specified. 

The other surprise is the statement made by the Plymouth 
collieries management, that the lease has only twelve years to run. 
These collieries now employ 2000 men. 

Colliers have also had under discussion the award of Lord 
James, which leaves matters unchanged. Of collateral interest to 
the coal world is the opinion given by Lord Glanusk on the plant- 
ing of trees in Wales. His lordship believes that this cannot be 
done without loss, and citesinstances. Against his opinion, which 
must be received with respect, is the experience of ‘‘ planters” in 
Breconshire and Glamorganshire, which encourages liberal afforesta- 
tion of land with larch and other hardy trees suited for pitwood. 
The buoyancy in steam coal I reported last week continues with 
undiminished force, and is fairly shared throughout the coalfield. 
Cardiff, Newport, and Swansea carried out large shipments last 
week. Newport total, foreignand coastwise, was $1,000 tons, and 
Swansea total close to 70,000 tons, while the patent fuel despatch 
showed appreciable improvement. It was the subject of comment 
in Swansea that the total trade of the past week was again close 
to record. Cardiff steam coal prices well indicate the character of 
trade, some sales of steam coal having been effected at 14s, 9d, 

Anthracite coal commands attention from the efforts of the 
syndicate which are soon expected to come to light, and from the 
movements taking plac? in that coal field. It is rumoured that 
the taking of the Belgian Syndicate will yet be carried on, but in 
what form is, for the present, not stated. In the Llanon district 
a large capital is to be put into operation under the direction of 
Sir Lindsay Wood. In both classes of coal there is animation, but 
for really vigorous effort in the Llanelly district all must await the 
opening of the harbour, which is still in abeyance. Swansea coal 
shipments were strengthened by contributions from Llanelly last 
week, 

In cargoes France as usual took the lead ; Germany, Italy, the 
Cape, Canada, and United States figured well. Anthracite prices 
remain, but were alittle easier later on Change, Swansea ; large coal 
from 14s, 6d. Culm in demand, 6s. 

The Swansea water scheme, which has caused so much ferment 
of late, is now seemingly to have a fresh start, the Corporation 
having decided by a small majority to complete the work of con- 
structing the reservoir at Cray by contract. This is diverging 
from the lines of the Newport and the Cardiff Corporations. The 
public, however, will hail with satisfaction the prospect of a com- 
pletion, and now suggest that tenders should be thrown open, and 
substantial men invited. 

On Saturday last the new goods service through, from Wales to 
Bristol, Wootton Bassett and Badminton, was in operatior, and on 
Tuesday the promoters of the Bristol, London, and Southern 
Counties Railway Bill, which is to afford Avonmouth and Bristol a 
new route for London, attended in strong force the opening of the 
Parliamentary Committee. This the Great Western Railway is 
opposing strongly. 

The Bristol Dock movement has received during the last few 
days good impetus by the publication of the official returns for the 
past twelve months, establishing a record year, and the prospect is 
fairly assured that the return of 1903-4 will be still greater. 

Spring prospects, coal mining, sanitary efforts, and engineering 
enterprise are prominent over the Principality. 

At Briton Ferry and Pencoed I hear of successful coal enterprise 
and winning ; in Carmarthen of activity in connection with water 
and drainage ; andin Aberystwyth a big scheme is to the front for 
a new breakwater, and a probable — of £10,000. Mr. 
Walmsley, engineer of the Dover Harbour Board, has been 
appointed to undertake the whole of the engineering work, 

As hinted at by Mr. Evans, general manager of Cyfarthfa and 
Dowlais, in his interesting evidence at Merthyr, in few industrial 
centres is there more effort displayed than in the ironworks in 
lessening the cost of manual labour, from the Spanish quarry, of 
ore to the steamer, to the blast furnace on the Welsh coast, and 
the mills upon the hills. 

The evidence of Mr. William Evans at the incorporation inquiry 
last week was of great interest, as showing the condition of the 
iron and steel trades. The number of workmen employed by him 
was 11,804, and the estimated population dependent 35,000. 
Amount paid annually in wages was £915,000. The coalfield in 
the immediate neighbourhood of the town was getting exhausted, 
and mining operations had been extended to Gellygaer. The 
tendency, too, of the work, was towards the sea coast to lessen 
carriage. ‘To one of the barristers, Mr. Evans added, ‘‘that as to 
laying out a lot of money at Dowlais Works, they were fighting as 
far as possible for existence by putting in machinery here and 
there, and lessening manual labour, so as to contend under 
economic conditions with increased competition.” 

There is certainly no lack of vigorous effort in the iron and steel 
management of the district. Last week at the Dowlais Works the 
rail output exceeded 3000 tons, the high average of late. 

One thousand tons of steel rails and fish-plates left Cardiff last 
week for Bombay, and 1750 tons coke went from Newport to Port 
Nolloth, and 5100 tons fuel to Kurrachee from Cardiff. I note 
that, though to a lessened extent, shipments of steel blooms, bare, 
and billets continue from Antwerp principally consigned to New- 
port. In the Swansea district there is a good deal of activity in 
the make of steel. On ’Change it was reported this week that 
Swansea ironmasters were getting £4 17s, 6d. for tin bar, and that 
sheets were much in demand. ‘Two new mills are being prepared 
at Gilbertson’s, Pontardawe, to be run, one on Staffordshire, the 
other on American principles, American methods are also in 
operation successfully at Cardiff-Dowlais works. A large engi- 
neering shed and fitting shop with all the latest improvements 
are among the new features at the Upper Forest and 
Worcester Works. The Duffryn Works, Morriston, have 
gone in for the casting of brass bearings and other requirements of 
their works, Llanelly, with its large establishment of Thomas and 
Co., is quite in the front rank, and this week imported very large 
cargoes of pig iron from Millom, Harrington, and Ulverston, 

The price of pig iron has gone down a little. Swansea reports 
on ’Change show a decline of 3d. in Scotch, 5}d. in Middlesbrough, 
and 74d. in hematite. Tin-plate stocks have been increased 
slightly. Makers hold prices firmly, and will stop mills rather 
than accept lower, All iron and steei prices remain. No change 
in rails, bars, or sheets. Galvanised sheets, 6ft. by 3ft., are 
offered at £9 5s, to £9 7s. 6d. 

Shipments last week of tin-plates exceeded 68,000 boxes ; 75,000 
were leona into stock. 


Cwmfelin Works are to be extended, Regular work is going on 





at Monnesaen Tube Works. Briton Ferry industries 
WOrk, 

Coke at Cardiff market firm. Iron ore unchanged, 
Colliery and iron shares are very steady. Ebbw Vales ¢ 
showing an improvement. Railway quotations, Barry, att Vale 
Rhymney, though unaltered, continue steady. ~ Brecon be 
Merthyr traffic shows a satisfactory increase ; so, also, Port 't; ad 
a and Swansea Bay, and 'Taff Vale. ; at 
«cal contemporaries are recording the seventy-sixth birtha, 

a notable engineer, Mr. David Thomas, eaiag’ uals Ee 
one of the most interesting of chroniclers. He stated, a little whild 
ago, that about the sixties he surveyed the district from the Afe . 
Valley to the Rhondda, with a view toa railway, and had this ese: 
carried out, the Barry scheme might have been antici vat "4. 
— sudden death of Captain Pelly led to the abandonment Vr the 

idea. 
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NOTES FROM GERMANY, 
(From our own Correspondent.) 


A TOLERABLY good trade continues to be done on the Sile ae 
- rR : Mei sian 
iron market, The fact that American pig iron met with « redue- 
tion in price has not in any way influenced the Silesian crude iron 
business, the tendency all round remaining firm. 

A marked improvement in the demand for forge and foundry 
vig could be noticed this week, forge pig being sold at M, 58 
M. 59 p.t., and foundry pig at M.59 to M. 63 p.t., free at works, In 
scrap iron a regular business is being transacted at firm prices, and 
the rolling mills have been securing a fair amount of work for 
prompt delivery. Both girders and rails are in lively rejuest, and 
the plate mills state themselves well engaged, though, until now 
principally on foreign account, home demand for plates being still 
of a limited description. 

From the Khenish-Westphalian iron market very much the same 
is reported, the amount of work secured being in most cases 
sufficient to keep up a moderately good activity at the various 
establishments. Some branches of the manufactured iron trade 
have been quite fully engaged recently. Billets and b!ooms are 
in exceedingly strong request, and scrap iron has also been very 
briskly called for. Drawn wire, as well as wire articles, and alsy 
sheets, need a rise in quotations very badly, as present prices are 
far too low, compared to what manufacturers have to pay for raw 
material, Bars, hoops, and sectional iron, as well as rails, are in 
lively demand, many mills having contracts on their books that 
reach up to next quarter, while only an insufficient amount of 
work is being secured in cast tubes, and activity at the machine 
factories likewise leaves a guod deal to be desired. ‘The Siegerland 
pig iron convention is reported to have resolved on a 20 per cent, 
reduction in output, against JO per cent. in previous months, 

Business on the German coal market is, generally, languid, In 
Upper Silesia some pits had to stop working owing to h: ivy falls 
of snow, but this did not help to reduce stocks, as the railway 
tratlic was also interrupted for a while from the same cause, In 
coke a satisfactory business is done. Demand for house coal has 
been decreasing upon the week; gas coal, too, is in languid 
request, while coal for industrial purposes was in better demand 
than before. Coal for coke making has been so brisk of sale, 
owing to the increasing animation in the coke trade, tliat con- 
sumers in a good many cases found much difficulty in covering 
their demand, Export in coke is comparatively good, only prices 
remain extremely unsatisfactory. 

From week to week the same unfavourable reports must be given 
of the iron industry in Austria-Hungary. There is absolutely no 
life stirring in any department, the raw iron business being perhaps 
the most neglected of all. The Mannesmann tube mills have given 
their total demand for ingots to the Prague Iron Company. 

What has been told of iron may also go for coal and coke, thero 
being no improvement whatever to record since former letters, 

A tolerably good trade was done in both raw and finished iron 
on the French market, prices remaining the same as before. Pretty 
satisfactory employment is reported from the ironworks in the 
Ardennes, and in the Meurthe-et-Moselle district, too, employment 
has been increasing upon the week. Inthe Haute Marne the shops 
engaged in the production of agricultural machines are particularly 
busy, while the foundries are but scantily provided with orders, 

House coal is in quiet demand on the French coal market; 
engine fuel, on the other hand, continues in lively request. The 
Belgian iron industry is in a pretty favourable condition generally, 
and though a rise has not taken place in quotations, the tendency 
all round is firm, Rails continue in strong request, and for all 
sorts of finished articles a steady demand comes in, with priccs 
here and there showing a slight inclination to move upwards. 

There was a fair business done in engine coal on the Belgian 
market, while house coal is comparatively languid. The prices for 
coke will probably meet with a rise of lf. p.t. from July Ist. 
Statistic figures recently published concerning German general 
foreign trade during the first quarter of present year show import 
to have been 9,769,485 t., against 8,448,901 t., and 8,901,872 t. for 
the same period in the two preceding years, the increase being 
accordingly 1,320,584 t. and 867,613 t. Import in noble metals 
alone was 269 t., against 264 t. and 238 t. General export was 
9,152,026 t., against 7,422,344 t. and 7,234,414 t. for the first 
quarters in the two years before, and the increase was 1,720,682 t. 
and 1,917,612 t. Export in noble metals was 116 t., against 94 t. 
and 129 t. Value of import was, in 1000 marks, 1,506,302, against 
1,376,057 and 1,299,439 in the first yuarters of the two preceding 
years. Value of export was, in 1000 marks, 1,205,021 for the first 
quarter of present year, against 1,080,064 and 1,072,872 in the 
first quarters of the two years before. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


Steam coal market slightly easier all round. House coal un- 
altered. The quantity of coal shipped for week ending May 2nd 
was 81,090 tons. Foreign, 63,281 tons; coastwise, 17,500 tons. 
Imports for week ending May 5th:—lIron ore, 4060 tons ; steel 
bars, &c., 2473 tons ; pig iron, 500 tons ; oak logs, 718; pitwood, 
2954 loads; old rails, Me 383 tons. 

Coal: Best steam, 123. 6d. to 12s. 9d.; seconds, 11s, 6d. to 
11s. 9d.; house coal, best 15s.; dock screenings, 8s.; colliery small, 
7s. 3d, to 7s, 6d. Pig iron: Scotch warrants, 52s.; hematite 
warrants, 57s. 9d., f.o.b, Cumberland prompt; Middlesbrough 
No. 3, 46s. 3d. Iron ore: Rubio, 14s, 9d. to 15s.; Tafna, 15s. 6d. 
Steel: Rails, heavy sections, £5 5s. to £5 10s.; light ditto, £6 os. 
to £6 10s. f.o.b.; Bessemer steel tin-plate bars, £4 12s, 6d. to 
£4 15s.; Siemens steel tin-plate bars, £4 15s. to £4 17s. 6d., all 
delivered in the district, cash. 'Tin-plates: Bessemer steel, coke, 
12s, 14d. to 12s. 3d.; Siemens, coke finish, 12s, 3d. to 12s. 6d. 
Pitwood, 17s. 6d., ex ship. London Exchange telegrams: Copper; 
£60 17s, 6d. to £61 ; Straits tin, £136 7s. Gd. to £186 1(s, Freights 
easy. 








Tax total amount of foreign merchandise imported 
into Nicaragua during the year 1902 was considerably less 1n 
quantity and value than that of any of the previous ten years. 
This has been attributed principally to the great depreciation of 
the Nicaraguan currency, and consequent high rate of exchange, 
together with the great uncertainty merchants had of the limit 
the depreciation might reach, the small consumption of goods 
through increased prices, and the fairly large stocks on hand from 
former years, The total amount imported reached the value of 
£254,637 only, or about 36 per cent. of the amount imported 
during the year 1900, 
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THE PATENT JOURNAL. 


Condensed from “The Mlustrated Official Journal 
: of Patents,” 


Application for Letters Patent. 





pr When inventions have been “ communicated " the 
mune and address of the communicating party are 
printe di in italics. 


23rd April, 1903. 


9155, APPARATUS for Makixa Furr, W. T. Griffin, 
~ Limoges, France. 
9156. CoxiNe CARBONACEOUS MATERIALS, W, T. Griffin, 


Limor: , France. 
7. Cycte Stans, W. B Robertson, Kirkcaldy. 


ve Mortar Boxes, J. Rodda, jun., Camborne, 
‘ornwall 
ae. Oroans, R. Hope-Jones, London. 


9160. SuirtT Fronts, A. M. Mitchell and A, Briggs, 


Ifast 
Ree orpine the Spgep of WaEgELep Venicces, J. 


Be 
ne. rty and T. Mattocks, Bournemouth. 


, Froj 
an Ari sxING Wire Marrresses to BepsTeaps, A. 
“Lewis, R. H. Taylor, and J. Davies, Handsworth, 


Birmingham. ; 
9163, Vacves for Hyprauiic Lrrrs, W. Sprowson, 


Manchester. , 
164. Ropg Sockets, J. T. Simpson, Stanley, R.S.O., 
~ Co, Durham. 
9165. securING Rattway Rate to Cuatrs, J. Midgley, 


Keighley. 
9166. Ruvas for Twistine Frames, G. H. Kirkpatrick, 
Halifax 


gis?. Courtines, W. J. Blakemore, Splotland, Car- 

iff. 

ee PoraTo Sorters, J. Shores, Sheffield. 

9169, ExTRACTION of Tar, W. Everitt and T, Redman, 
Bradford. 

9170. Fasrentna the Corks of Borttes, J. L. Blair, 
Glasgow. ; 

9171. Makino of Harp-crack “‘Canpy,' J. A. Kelly, 
Glasgow. 

9172. Manuractore of Tak Macapam, H. Ellison, 
falifax. 

an SupporTiING OVERHEAD E.ectric Wires, C. and 
J. Naylor, Manchester. 

9174. CLeantne Stencu Traps, J. Williamson, jun., 
Manchester. 

9175. ASPHALT Hagatina Apparatus, G. Southern, 
Manchester. 

9176, Wixpows, T. H. Westley, Manchester. 

9177. Means for Securina Borries, A. R. Bancroft, 
Manchester. 

9178. Frusainc Cisterns for Warter-cLosets, H. 
Brocklesby and 8, Gratrix, jun., and Brother, 
Limited, Manchester. 

9179. Tempces for Looms, W. Lupton, Mar hester. 

9180. Kigrs, E. Hazlewood, Manchester. 

gisl. AvromaTic Fiusuxs, T. W. Twyford, Birming- 
ham. 

9182, ConpENSER for Nitric Acip Piants, W. Round, 
Birmingham. 

9183, ScrEW Prope.iers, G. Quick, Bournemouth. 

g184. CentrRircGaL Macaines, J. W. Macfarlane, 
Glasgow. 

9185, Furv, T. Terry, Liverpool. 

9186. Macutnery for MAKING Spapes, &c., H. Perrins, 
Birmingham. 

9187. Cases for Hotpina Borries, W. Talbot, Man- 
chester. 

9188, Dotiyrors, J. Grimshaw, Manchester. 

9189. Fire Guarps, J. Grimshaw, Manchester. 

9190. Lieg Guarps for Traamcars, J. Case, Manchester. 

9191, Water Borer, H. Jackson, Leeds. 

9192. Nomericat Counters, T. W. Harding and A. I 
Pulford, Leeds. 

9198. Casep Torgs, J. L. Wright, London. 

914, Titus for Recisrertna Casa, A. K. Mitchell, 
London, 

9195. Rotter Burnps, R. Jackson, E. Walmsley, and 
T. H. Ford, London. 

9196. “Coat Savers,” T. M. Cannon, I< ndon. 

9197. Jomst Connection for Tapa, J. Griffin and W. H. 
Making, London. 

9198. AcroaTING Hanp-opgeRATED Batis, BR. W. H. 
Rodney, Birmingham. 


9199. Wetpino and Makina Cycies, J. L.. Hanman, 
Birmingham. 

9200, Wetpino and Maktina Cveres, J. L. Hanman, 
Birmingham. 


9201. Vinratorsfor Musicat InstruMENTS, J.S. Harris, 
London. 

9202. Borrie Sroprsr, E. Franc, London. 

9203. Spectacies, J. J. Fuchs, London. 

9204 Bor-ers or Steam Generators, J. Richardson, 
London. 

9205. Drivina System for Ventcies, The Albany 
Manufacturing Company, Limited, and F, Lamp- 
lough, London. 

9206. TRANSFORMING ELEcTRICAL Eneroy, P.C. Hewitt, 
London. 

9207. E.gcrric 
London. 

9208. Fim Maaaztne for Cameras, A. E. Ames, 
Glasgow. 

9209. Tapa or Cocks, M. H. Lowe.—(A. T. Danke, 
Victoria.) 

9210. ExpLosion Esxarngs or Motors, T. W. H. Biddle, 
London. 

9211. Stretcuers, H. Bicart, London, 

9212. Pomps, C. Rein, London. 

9213. Buos, H. Horton, London. 

9214. Universat Foipisa Dray Seat, K. P. Hopkins, 
Sheffield. 

9215. Press Boarp, C. Koryta. Kingston-on-Thames. 

9216. Stove, R. T. Dressler, Kingston-on-Thames. 

#217. Cocks, F. S. Martin, Kingston-on-Thames. 

9218. Imitation Buckies and Ornaments, M. L. Lion 
London, 

9219. Ancnors, A. W. Baxter, London. 

9220. Ark Compressors, W. Reavell and Reavel! and 
Co., Limited, London. 

9221, Eveavasses, KE. R. Wheway, Birmingham, 

9222, Trousgrs, E. Abercrombie, London. 

3. Sextants, M. W. C. Hepworth, London. 

Roab VeatciEs, J. Hopper, London. 

§ Inner Tore, J. Woodall, London. 

9226. FirePRoorine and Harpsenine Woop, 1D. Walsh, 
London. 

9227. Apparatus for Removina Dost, F. 
London, 

9228. Pseumatic Tire, G. Abati, London. 

9229. Fitter Parsses, V. Lapp. London. 

9230, Paintina Macuings, W. S. Dow and E. J. Smith, 
London. 

9231, ELecrric Tetearapny, 8. G. Brown, London, 

9232. Crimerina Macuing, F.C. Newell and A. England, 
London. 

9233. Preventina Horses Boitine, J. B. Morony, 
Liverpool. 

9234, GoLr Batis, C. T. Kingzett, London. 

9235. Mecuaniso for Stegrina VEHICLES, B. J. Diplcck, 
London, 

9236. Stgam Traps, R. H. Paterson, London. 

9237, Stgam Traps, D. M. Nesbit and W. Clowes, 
London. 

9238, ConstrucTING Motor Venictes, M. Monroe, 
London. 

9239, Bortte Sroprars, H. H. Lake.—(Société Suisse 

; tu Bouchage par le Bois, Switzerland.) 

‘40. Coin-Fregp Letter Apparatus, 8. D. S. Ross, 
London. 

°211, Corn-rrgep Recgrpr Mecuanisy, 8. D. S. Ross, 
London, 

9242, Sreriuisina Oraanic Liguin3, M. Seiffert, 
London, 

°243, WHeet Trees, M. Eyquem, London. 

Y244. Vatves for Gas Poririgrs, W. 8. Pickering, 
London, 

9245, Butt Rixas, C. Hedges, London, 


Traction Vaenicies, S. Basch, 








Prinz, 





9246. Saips, F, Ishéy, London. 
9247, DousLE-NuTTED Bott, A. Price, London, 


24th April, 1903. 


er penne, J. W. and G, H. Ewart, Wendover, 

lcKAS, 

9249. Eiecrric Scoraog Barrenizs, EK. Bailey and T, 
Whiteley, Leeds. 

9250, SHackigEs and S#ackite Pins, R. W. Evaus, 
Bristol. 

9251. Support for Evectric Grow Lamps, G. Davis, 
London, 

9252. Apparatus for Heatina Liquins, H. P. Miller, 
London, 

9253. Pcaren Printinc Macuinrs, A. Holmes, 


Birmingham. 

9254. Drivina Ropes fir Macuinery, W. Shaw, 
Birmingham. 

9255. Bett for Dartvina Bicyeies, A. T. Austin, 
Birminghar. 


9256. Srups, T. Morton, Birmingham. 

9257. Wasnina Macuines, F, Newall and G. Jordan, 
Bradford. 

9258, Jue, J. H. Dawson, Manchester. 

9259. VentrLation of Morors, |. Holmes and A. D, 
Smith, Keighley. 

9260. Sirrosc Macuings, F. Stacey, Birmingham, 

9261. Stoves, C. T. Smith, Smethwick. 

9262. Loom Pickers, A. Hay, Glasgow. 

9263. Enotngs. G. H. and C. F. Enderby and J. E. 
Robertson, Manchester. 

9264, ELECTRICALLY-HEATED Hanp Tooxs, R. Haynes, 
Sheffield. 

9265. Lirrs, C. Wells, Leeds. 

9266. Opgratixe VALves of Enaine?, J. H. Hamilton, 
Nottingham 

9267, AxLE-sHarrs and Bearina, G. Porritt, Stockton- 
on-Tees, 

9268. Turns, F. Herbert and P. Kirkup, Birtley, R.S.0, 
Co, Durham. 

9269. Fastenina for Leacainos, A. E. H. Carnes, 
Taunton. 

9270. ELzctrric Ianition for Exoings, C. H. Guest, 
Derby. 

9271. GRamMorHoNE Souxp Boxes, W. H. Ireland, 
Birmingham. 

9272. AnpominaL Betts, G. M. Gibbs and G. Gibbs, 
Limited, Birmingham. 

9273. Dravest and Dust Preventers, H. Wadding- 
ton, Accrington. 

9274. Gas Compressors, J. Guthrie.—(G. Dubern, 
India.) 

9275. Cuatn Hooks, E. G. Harcourt, London, 

9276. Furnaces for Hegatinc Iron, J. Meikle, 


Glasgow. 

9277. PLatrormM Wrieutnc Macuting, W. E. Hipkins, 
Birmingham. 

9278. Supports for Sxips’ Boats, R. Meldrum, 
Glasgow. 


9279. Motor VenicuEs, J. R. Craig, jun., Glasgow. 

9280. Wrincixc and Manoiinc Macuines, B. Astin, 
Manchester. 

sa Sacks for Havuiine Porposss, J. Rees, Dinas, 
zim, 

9282. Tings, W. Findlay, Glasgow. 

9283. Cases for Preservinea Eaas, A. F. R. Dobbie, 
Glasgow. 

9284. DispLaAyixna ADVERTISEMENTS, A L. Grimshaw 
and H. 8S. and W. E. Woodyear, Manchester. 

9285. Gas Burners, C. P. Khmann and F, Morton, 
Manchester. 

9286. Hanpie and Dasn Rait Compixep, J. B. McCon- 
ville, Walsall. 

9287. Hyprocarson Enarngs, W. G. Potter, London 

9288. MAKING COIN-FREED Apparatus, 8. D. 8S. Ross, 
London. 

9289. Maxine CoIn-FREED MecuantsM, 8. D. 8. Ross, 
London. 

9290. Paorograrnic Dark Supers, G. J. Bull, 
London. 

9291. Game for Ovrpoor Usr, L. 
chester. 

9292. CLornes Pao, T. Bickley, Birmingham. 

ser ae u Mrcaanism for Rieces, R. Wake, Shef- 
field. 

9294, Apparatus for Sratine Borries, J. W. Bolton, 
London. 

9295. ADVERTISEMENT-DISPLAYING Davicr,8. D. 8, Ross, 
London. 

9296, Sprynina and Twistaxa Macurnr, G. van Meurs, 
London. 

9297. Gas Exainegs, E. Capitaine, London. 

9298. Brartnas for Prope.cer Saarr?, N. J. Whitfield, 
London. 

9299. Acarm Crock, G. Carrie, London. 

9300. ‘*Casu Rat.ways,"’ J. M. Hill and R. T. Jenney, 
London. 

9301. Boxes for Hotpinc Hanpkercuiers, B, Bloom, 
London. 

9302. DecaReURISATION of IRonand Sregt, H. Mullier, 
Brussels. 

9303. Cstinpers for AkraTeED Waress, R. J. Hutchin- 
son, London. 

9304. Dynamo Evecrric Macuings, J. G. Bell, 
London. 

9305. Ececrricat Ianition for Enotes, A. J. Postans, 
London. 

9306. Snow Paps for JEwrttery, &c., B. 
London 

9307. Rartway Carriacrs, M. G. von Salm-Hoog- 
straeten. London. 

93808. Vacuom Drvyixo Apparatus, J. and R. Glass, 
London. 

9309. Morors, C M. Jansson and H. W. Andersen, 
London. 

9310. Tonos fur Eatina Asparaavs, A. J. Campbell, 
London. 

9311. CurrgeNT Mater, A. M. Clark.—(Hartinann and 
Braun, Germany 

9312. Decorative Devicr3, E. O. Mawson, London, 

9313. ArtiFic1aL Tretu, T. H. Whiteside, London. 

9314, CoIn-rFREED Gowns, M. Hermsdorff, London. 

9315. Sprina Apparatus for Guns, G. Ehrhardt, 
London. 

9316. Lamps, A. Blondel, London. 

9317. Wasninc and Dryina AuEmaic, L. E. Barbe, 
Liverpool. 

9318, ATracuIxa Door Knopns to Spinpirs, J. Pollock, 
London. 

9319. Borner for INcanpDEscENT Gas, M. Gracta, 
London. 

9320. TrarLers and Carriers for Cycies, J. Dring, 
London. 


Galloway, Man- 


Kittel, 


London. 

9322. MAKING SaccHaRIN, B. J. B. Mills. —(H. Barbier, 
France.) 

9323. CoLLapsIBLe Gates, B. J. B. Mills. —(C. Meyer, 
United States ) 

9324, Ecxctro Macnetsand Armaturrs, I. H. Parsons, 
London. 

9325. Device for Castine Spaces for Typr, M. Wehrlin, 
London. 

9826. Bouts, L. C. Amberson, London. 

9327. PREPARING Oxa.arTss, G. W. Johnson.—(R Koepp 
and Co., Germany.) 

9328. TRacCK-SaAnDING Apparatus, J. J. Dolan, jun., 
London. 

9329. Pipz Movuipinas, E. Green and H. Slade, 
London. 

9330. Vatves for Fezpinc Borties, H. P. Thompson, 
London. 

9331. Gotr Batts, C. E. Bontwood and G. Browning, 
London. 

9332. Herts for Foorwgar, J. H. Welsenaar, 


mdon. 

9333. Conrrotiina Exxcrricity, W. 8. J. A. Jones, 
London. 

9334, Firr-escare Apparatus, V. W. Lloyd, London. 

9335, Sprite Diprina Rops, T. O. Blake, London. 

9386. Paint Brusa, P. Blumenberg, London, 

~. Reranaring Mgrats from their Orgs, J. D, Wolf, 
,ondon, 





9388. Vatve Mecuanism or Encryes, C. P. Altmann, 


mdon. 

9339. Vatves, J. D. Irvin, London. 

9340. Process of Oetarntna Carson Compounps, K. 
C. Wideen and Carbon Hydrate Chemical Company, 
London. 

9341. Werontna Macuinery, G. 
London. 

9342 Specracies and Eygovasses, 1. Toitot, London. 

9343, PNeuMATIC RAILWAY-SIGNALLING APPARATUS, W. 
A. P. Cosserat, J. P. O'Donnell, and E. C. Irving, 
London. 

9344. ConrRoLiina Rattway Pornt Locks, G, Evans, 

on. 

9345. Dark Sipe for Paotoorapny, A. Staehle, 
London. 

9346. Fornaces for Propuctna Troy, C. J. L. Otto, 
London. 

9347. Pencit Saarpener, A. Milne, London. 

9348. Manvuractrorine Gass Borrigs, W. J. Demming, 
London. 


Herbert, jun., 


25th April, 1908. 


9349. Fcoat-rzep Spray Carpuretrer, F. W. Aston, 
Harborne. 

9350, OpgratTING Tramway Pointa, A. B. Johnston, 
Aberdeen. 

9351, ConvertTiIna MECHANICAL Engroy into ELectro- 
motive Force, R. Lewis and G. Meek, Cardiff. 

9352. Urinars, J. Merrill, Sheffield. 

9353. Saapge Houpers for Exrectric Lamps, G. Birch, 
Manchester. 

9354. Fire-nars for Bo:ters and other Furnacgs, T. 
Peat, Manchester. 

9355. Btack-poaRp Cieaner, H. E. Hedgecock, 
Brighton. 

9356. Mernop of PropgLuine Venicir’, F. W. Jones, 
London, 

9357. Power Looms, G. P. Holden and J. W. Bury, 
Manchester. 

9358. ReparrRInc ARTICLES of Rueser, C. R. Crombie, 
Edinburgh. 

9359. E.ecrric Ciocks, H. Whidbourne, Plymouth. 

9360. Propucine Soup Zinc, C. Boll’.—(The Chemische 
Fabrik Griinau Landshoff and Meyer Actiengesellsohaft 
Germany ) 

9361. Cups for Srenrertsc Macutygs, T. Nuttall, 
Manchester. 

9362. Maxine Cases for Scissors, A. A. Gresham, 
Sheffield. 

9368. Horsx-stncgtnc Toot, W. Pullen and T. H. 
Starkey, Birmingham. 

9364. InsuLators for Ececrric Conpuctors, A. Brier, 
Fleetwood, Lancs. 

9365. Pastixc Macuing, H. O. Brandt and W. Spears, 
Manchester. 

9366. TarpLe Trapsz?, J. E. Smith and A L. Parish, 
West Bromwich. 

9867. Castors, G. Moore, jun., Birmingham. 

9368. Lock Nur and Bott, W. West, Birmingham. 

9369. Powgr Looms for Weavine, H. C. Howarth, 
Manchester. 

9870. Fast and Loosz Regp Looms, J, Shaw, Man- 
chester. 

9371. Borrer Forwacgs, J. Livesey and I. Gerrard, 
Manchester. 

9372. OvenHgAD Taamway Wires, J. A. Penny, Man- 
chester. 

9373. Device for Prevestina Sxippixe, W. D. Sains- 
bury, Glasgow. 

“= Rockne Firg Grates for Fornaces, T. Wilson, 

5. Ww. 

9375. Non-ugatino Bearine, G. Rapley, London. 

9376. Fancy Harr Comp, J. E. Brandon. London. 

9377. Spruva Wueets for Venicies, H. 8. Halford, 
London. 

9378. Mecuayim, G. F. 
Leicester. 

9879. Comaingp Envaétoprg and Postcarp, E. Clifford, 
London. 

9380. Treating Meracitic Sanp, A. Gutensohn 

mdon. 

9881. Lopricator, F. Prince, London, 

9382, Erectric Lirrs, J. 8. Stevens, C. G. Major, and 
E. C. and P. H. Stevens, London. 

9383, Castino Rivas, A. G. Brooks.—(The Ringset Com- 
pany, United States.) 

9384, CaskmENT Stays for Winpowas, C. J. Fooks, 


Sturgess, Newquays, 


London, 

9385, Farnaic for Datvine Bats, A. E. Wale, Birming- 

am. 

9386. FIiRE- EXTINGUISHING APPARATUS, J. Taylor, 
London. 

9387. StoppeRinc Ferpinc Borries, G. V. de Luca, 
London. 

9388. Recrivers for WiRELEss SiGNaLtino, J. H. Jack. 
—{De Forest Wireless Telegraph Company, United 
States ) 

9389. Sarrt Fronts, D. Stannard and 8. Cochrane, 
Londor,. 

9390. AccuMULATOR Piates, J. von der Poppenburg, 
London. 

9331. Overcoats, F. Hoare, London. 

9392, ArpLtance for WasHinc CLoi8R3, G. Theaker, 
London. 

9393. DisrLayine 
London. 

9394. Gas-opERATED Gowns, M. F. Smith, London. 

9395. Device for Rerarntna Liguips, A. Kesz‘er, 
London. 

9396. Urimisation of Coat Gas, H. 
London. 

9397. Door Hinors, E. J. Dietrich, London. 

9398, CLEANING ExpcLosion Caampers, F. Anschiitz, 
London. 

9399. Loapina Expiosion Cuampers, F. Anschiitz, 
London. 

9400. Sortine Macutinr, G. Vogel, London, 

9101. Coxtna Ovens, C. Wilke, London. 

9402. ArcHrD Roar; for BuiLpinas, P. Stephan, 
London. 

94103. APPARATUS 
London, 

9404. Mono-RaILway, R. Snyers, London, 

9105. AuTcm.tic SypHon Scoicr, J. 
London. 

949¢. Separatine Yary, H. J. Haddan.—(H. A. Scver- 
son, United States.) 

9407. Postcarps, P. Langlois, Lordon. 

9408. TaaNsM.:TT.NG ExecrricaL Enrrey, A. Artom, 
London. 

9409. Lirgauarps for Exectric Cars, A. Royle, 
Liverpool. 

9410. TurBiInes, E. L. Wilson and W. Sykes, Liver- 


ADVERTISEMENTS, R. H. Neff, 


Gutknecht, 


fur Sortina Coat, W. Rath, 


Ressouche, 


aL. 

oat. Tro.uey Poss of Eiecrric Cars, J. Mawdsley, 
Liverpool. 

9412. Utiiisina Live Wasts, H. Oliver and W. Bevan, 
Liverpool. 

9418, Pips Frrtinas, C. A. Lloyd and I. Downing, 
London. 

9414. Crspgr Sirrer, F. H. M. Cubison and E. J. 
Nowell, London. 

9415, Tannino, G. Haas, E. Pfestroff, and J. E. Gillon, 
London, 

9416. SuBMaRINE Boats, W. Schmelzenbach, London. 

9417. Doucuge Apparatos, C. Koester, London. 

9418. Brrquettes, H. A. Besnard, London. 

9419. Tres for Motor Vsuicies, G. 8. Ogilvie, 


mdon,. 
9420. AccumuLaTors, W. Peto and J. W. T. Cadett, 
London, 
9421. Ratt Jornta for Tramways, R. A. Hadfield and 
A. G. M. Jack, London. 
9422. Recoverine Meats from Sea Water, H. C. and 
U. Ciantar, London. ° 
9423. Lecornos, J. B. Wilkins, London. 
9424, SHe_t Fosxs, G. M. Hathaway, London. 
9425. Fusms, G. M. and C. F. Hathaway, London. 
9426. Expiosion Enorngs, H. Spiihl, London. 
427. Vatves, E. J. Preston and G. E. Jakeman, 
London. 
9428, Rurrcers for Sgwine Macuines, A. Laubscher, 
London, 


9429. Spark Arrester, L, J. A. and G. F. Jarvis, 
London. 
27th April, 1908. 

9430, ons for Boxes, T. Able and W. J. Charnell, 
London, 

9431. Connections for Casgs of Mortice Locks, C. W., 
E., and G. A. Tonks, Wolverhampton. 

9432, Taam Suack.es, P. Dursley, Penarth, Glam. 

9433. Hxgaps for Gotr Cuivps, J. and J. 8. w 
Glasgow. 

9434, Winpow Fasteners, D. 8S. Semple, Paisley. 

9485. Piuas for Botters, W. H. and A. J. Bailey, Man- 
chester. 

9436. Stiver Lap Macuines, J. Hetherington and 
Sons, Limited, and J. Turner, Manchester. 

9437. Carpina Esorng, A. Lees and Co., Limited, and 
R. Taylor, jun., Manchester. 

9438. ADJUSTABLE Points of Tramways, J. Blackshaw, 
Manchester. 

9439. Liqurp Contatners, W. G. Jackson, Liverpool. 

9440. Screw Piva to WaTEerR-cLoset Traps, M. Jenner, 
London. 

9441. Braces for Trousers, D. Grote, Barmen, Ger- 


many. 

9442. Water-ciosmts, J. Shanks, R. Burnside, and T. 
McInnes, Glasgow. 

9448. Hanptinc Mera Piates, T. B. Mackenzie and 
J. Gillespie, Glasgow. 

9444 Brakes for RarLway Waaons, W. 8. Laycock, 
Sheffield. 

9445. Now-ABSORRENT Bakina Trovan, A. R. Blakeway, 
Morecamb2. 

944". Bagakina Exvecrricat Circuits, F. 8. Carter, 
Manchester. 

9447. Two-cycLe Exeiosion Enatinss, J. W. Strutt, 
Ipswich. 

9448, Spoons, A. W. Standage, London. 

9449. Reversine CingEMATOGRAPH Fitms, T. Edwards, 
Cardiff. 

9450. STEAM-HARDENED Fugit, J. T. and E. Szek 
London. 

0451. Boits of Courttxa SaackiEs, D. James, Ponty 
pridd, Glam. 

9452. SgwaGk-TEsTING AppaRatus, W. D. Scott-Mor- 
crieff, Staines. 

9453. Maworacrure of SutpnHuric Acrip, H. Hilbert, 
Manchester. 

9454. Switch Levers, L. W. and O. R. Williams, 
Glasgow. : 

9455. Stowg-cRusHIxG Macutgery,G. Dalton, Leeds. 

9456. Economisinc Waste from Bezgr Enoines, E. G. 
Pink, London. 

9457. Portmanrgeaus, G. Tramaseur, London. 

9458. AUTOMATIC ADVERTISING AppaRATus, L. Villa, 
London. 

9459. ComBinsp WuexL and Beit Gearina, G. Hinz, 
London. 

9460. Rusaway Horse Preventser, H. McGivern, 

w-in-Furness. 

9461. Tram Courtine, T. H. J. Thomas and D. Holloway, 
Pontypridd, Glam. 

9462. DisPLaAyYING ADVERTISEMENTS, J. Westaway, 


on. 
9463. PEDESTAL Bearines for Trams, C. Steward, 


Sheffield. 
9464. ConstrucTixc CoLLigry Tors, J. Shaw, 
London. 
9465.  ApsusTante Music Caninets, C. Wilson, 


London. 

9466. Dre Cops for Datnxine Vessgis, H. Ganswindt, 
London. 

9467. Puorcorapnic DayLicnt DEVELOPING Macutygs, 
J. Wilson, London. 

9468, Pweumaric Tires, C. H. Wilkinson, Londen. 

9469. Lace Yokes, M. Hendriks, London. 

9470. Supports for Pants, W. Lockyer, London, 

9471. Governors, R. H. Sargeant, Birmingham. 

9472. Gengrators, C. F. Grundtvig —(B. Moni: and 
Co., Brazil.) 

9473. — Dictionarigs, J. Tothill and A. Philip, 

ndon. 

9474. Wixpow Fitrtnas, J. Blogg, London. 

9475, SHegn Mepat Fastener, H. Eckert, Mortlake. 

9476. VenTILaTING CoLvumss for Sswers, F. Bird, 
London. 

9477. CLosED-craIn Streepixac Trovaus, V. 
London. 

9478, Dritt Caucks, K. O. Muehlberg. London. 

9479, TrEaTING SuLpHIDE OrRE3, H. W. Hemingway, 
London. 

9480. Pastime Apparatus, W. H. Butler. Londen. 

9481. Butronsfor Hose Surporters.S E. Page.—(The 
Kleinert Rubber Company. United States ) 

9482. Rotter Bearines, 8S. E. Page.—(f. E. Brooks, 
United States ) 

9483. Eaa Beater, J. C. Castles and C. Forrester, 
London. 

9484. ATomizers, C. A. Tatum, London. 

9485. Fo.pine Cars for CaiLDReN, A. and R. H. Bevey- 
stock, London. 

9486. Seat Locks for Srrap Buckuss, J. Channon, 
London. 

9487. ComstnatTion Toots, P. R J. Willis—(4. J. 
Bradley, United States ) 

9488. Cuatr, A. Prubaker. Kingston-on-Thames. 

9489. Jomngers’ PLovans, G. J. Body, London. 

9490. Loapina Guns, A. T. Dawsun and J. Horne, 
London. 

9491. Forwaces, L. G. Leffer, London. 

9492. Wire Staetcners, M. Matheson, London. 

9493. Carriers for AgRiaL Ropaways, A. Koppel, 
London. 

9494. APPARATUS for GENERATING ACETYLENE Gas, 
H. A. Pryor.—(La Société Rejna Zanardini et Cie, 
Italy.) 

9495. Daivina Nalizs, G. B. Ellis.—(S. A. Cohen, United 
States. 

9496. GENERATION and ConTRot of ELectric CURRENTS, 
P. M. Justice.—(The Electric Car Lighting Company, 
United States.) 

9197. Turust and Journwat Bzarinos, E. G. Hotfmann, 
London. 

9498. Universat Swivers for Suarrine, E. G. Hoft- 
mann, London. 

9499. Sanp Boxes, J. C. Fell.—(H. EB. Haddock, United 
States.) 

9500. Hanp Carvino Macuings, PD. Cottrell, Liver- 


Lapp, 


pool. 

9501. Dreparr fur Recovertnc Gop, R. Andrews, 
London. 

9502. Winpow S sues, W. Austin, London. 

9503. Watcues, A. Feilecke, London. 

9504. Gas Propucers, 0. Lindemann.—(E. Korting, 
Germany.) 

9505. MANUFACTURING Coat Briquetrss, A. Waddell, 


ndon. 

9506. Protector for Prgumatic Tires, L. C. Baker, 
London, 

9507. Exaaust Srtencers, H. 8S. Marriott, London. 

9508. Propuction of ARTIFICIAL MARBLE, G. Lilienthal, 
London. 

9509. Sgcurine Boarps to Stone Basgs, G. Lilienthal, 


mdon. 

9510. APPARATUS for Sewina Macuinas, H. F. Ainley, 
mdon. 

9511. WaLktNe Stick as BicycLE Support, R. Benesch, 
mdon. 

9512, SHow Casgs, W. G, Anderson and H. A. Beatty, 


London. 

9518. SHow Casgs, W. G. Anderson and H. A. Beatty, 
London. 

9514. Bect Fasteners, L. Vermeil. London. 

9515. Suspension of Curtains, G. Seipel, London. 


28th April, 1903. 
9516. DEVELOPING PHOTOGRAPHIC PLarTEs, G. W. Tarver, 
Broadwater, Worthing. 
9517. Apparatus for Grinpine Scissors, P. P. Craven, 
Ardwick, Manchester. 
9518. The Ranp Trp, A. E. Cambridge, London. 
9519. Stop-acTion Sprines, A, E. Walker, Limited, 





London. 
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9520. Sypuon FiLusuine Cisterns, J. Vernon and 8. J. 
Young, Sheffield. 

9521. ENarve Governors, D. W. Payne, Glasgow. 

9522. ConrroLiiInc MovaB_e Licut Provactors, G. 
Percival, Cork. 

9528, Fireptaces, W. E. Sturgeon, Prestwich Park, near 
Manchester, 

9524, Cigantne INCANDESCENT BuRNERS, J. Roberts 
and J. T. Dowse, Hyde, Cheshire. 

9525. Cycte Sappigs, F. B. Corker and J. Grout, 
Wolverhampton. 

9526. Tarorets for Ririe-sHootrrse Practicr, W. D. 
Trick, Bristol. 

9527. Water Cars and Firr Enornas, J. M. Hewitt, 
Manchester. 

9528. Switcurs for ELectrric Currents, D. 3B. McBride, 
Greenock. 

9529. Ecastic Tress for Venicves, R. G. Hyndman-Caie, 
Liverpool. 

9580. Bassinetres, Crapies, &c., W. M. Hoskins, 
Birmingham. 

9531. Parapouic Rercacrors, B. J. and A. Round, 
Birmingham. 

9532. Inpico Dygine, H. Muller, Manchester. 

a Tram Snackiges, G. M. Evans, Abercynon, 

m. 

9534 Parrot Motor Sprayine CoimBeErs, H.T. Hutton, 

ow. 

9535. E.gcrric Time Re-Lay Swircuss, W. W. Lackie, 
W. T. Calderwood and W. BH. D. MacEwen, 
Glasgow. 

9586. Apparatus for Tramway Cars, H. Howarth, 
Manchester. 

9537. Sewine Macarnes, J. K. Macdonald.—(The Singer 
Conpany Nihmaschinen Act. Ges., Germany.) 

9538. Treatine Soot, A. and G. 8S. MacKnight, 
Glasgow. 

9539. Corn Banks, W. Fairweather.—(IV. F. Burns, 
Company, United States.) 

= Musicat STRINGED IssTRUMENTS, A. Padour, 
G Ww. 

9541, Means for IvserTING Sterve Livgs, E. 8S. Cook, 
London. 

9542. Torsings, W. Le R. Emmet, London. 

9543. Exastic Frurp Tursings, W. Le R. Emmet, 
London. 

9:44. Exastic Fiurp Torpinss, A. J. Boult.—(Conti- 
nental Turbine Company, United States.) 

9345. ToRBINES and ADJUSTABLE Nozz.es, A. J. Boult. 
—(Continental Turbine Company, United States.) 

9546. Buckxet-cu1tme Toots for Exrastic F.urp Tur- 
pings, A. J. Boult.—(Continental Turbine Company, 
Onited States.) 

9547. Supports for Buckets and Torsings, A. R. Dodge, 


London. 

9548. Ecastic FLurp TurBINE MecuanisM, O. Junggren, 
London. 

9549. Governors, A. R. Dodge, London. 

9550. Ecastic F.vrp TURBINE GOVERNORS, O. Junggren, 
London. 

9551. Exectric Governors for Exastic Fiurp Tor- 
pongs, A. J. Boult.—(Continental Turbine Company, 
Tnited States ) 

9552. ContRoLLinc Gas LicuTinec, H. W. Harris, 
London. 

9558. TRANSMISSION of T&LEGRAPHIC Messacgs, W. 
Hamilton, Manchester. 

9554. Ecectric TRaMWway TROLLEY Wirgs, D. Ashworth, 


London. 
Grip, G. Hughes.(H. F. 0. 


9555. Pipe 
Singapore. 

9556. Fastener for Leccinos, B. Bloom, London. 

9557. Latcues for Stiimpine Doors, J. W. Childs, 
London. 

9558. TrEaTMENT of Sewace, J. A. Wanklyn and W. J. 
Cooper, New Malden. 

9559. SanrTaRy Kettis, J. Baker, London. 

9560. Urngruat Syriog, E. Curphey, jun., London. 

9561. VentiLatine Suart Tops, G. Baird, London. 

9562. ApsustaBLe Waist Bett, H. M. Knight, 
London. 

9563. Promotine the Growrs of Harr, T. and H. J. 
Wassen, London. 

9564. Cooxine Ursgnsits, C. Dowsett, London. 

9565. Mgans for Propgiiinc Boats, F. J. Gleason, 
Kingston-on-Thames. 

9566. INCANDESCENT Gas Burvyers, P. G. Fox, London. 

9567. Watsr-tuse Boriers, B. C. Simpson, London. 

9568. Ciostinc Devices for Borries, E. Norton, 
London. 

9569. Leporrs, A. W. Friskey, London. 

9570. CenTriruGAL Separators, H. H. Lake.—(7. 8. 
Patterson, United States.) 

9571. Strorace Bartrsrigs, F. A. Feldkamp, London. 

9572. PHoroGrRaPpHic CAMERA SaHutrers, J. 8S. Wright, 
London. 

9573. Maxine Oxy-HypROcARBON Gas, C. W. Turner, 
London. 

9574. Brick Movu.ps, Sutcliffe, Speakman and Co., 
Limited, and E. R. Sutcliffe, London. 

9575. Venpoxc Macutngs, C. M. Mitchell, London. 

9576, TgLEPHONIC Appakatus, F, W. Wood, London. 

“577. Botties, J. Westaway, London. 

9578. Boor Lasts, A. G. Brookes.—(Krentler Arnold 
Hinge Last Company, United States.) 

9579. Leearnes, W. Cotton, London. 

9580. Sanp Biast Macutngs, J. E. Mathewson.—(B. C. 
Tilghman, jun., United States.) 

9581, Vapour Lamps, F. T. Dudley, J. L. Dubois, and 
T. M. Thom, London. 

9582. New Starter for Motors, The Mercedes 
Daimler Motor Company, Limited, and H. J. Lawson, 
London. 

9583. Motor AUXILIARY and SILENCER, The Mercedes 
Daimler Motor Company, Limited, and H. J. Lawson, 
London. 

9584. System of Reau_atinc Motors, The Mercedes 
Daimler Motor Compary, Limited, and H. J. Lawson, 
London. 

9585. Loom Suuttigs, A. E., A., and G. Walker, 
London. 

9586. ConTROLLING Ecectric Crrccits, G. A. Tate and 
F. E. Newbery, London. 

9587. CrusHers and PotveriseErs, P. M. Justice.—(The 
Williams Patent Crusher and Pulveriser Company, 
United States.) 

9588. Macunryes for CatcuLatine, P. M. Justice.— 
(The Universal Accountant Machine Company, United 
States.) 

9589. S.irtinc Wats, H. Lyon, London. 

9590. Lamps, E. A. Carolan.—(The General Electric 
Company, United States.) 

9591. SHacKLE, J. Williams, London. 

9592. GaLvanic Batrgry, A. Bourdos and A. E. Ann, 
London. 

9593. Paws, E. Cooke, London. 

9594. HORSESHOE ATTACHMENTS, 
London. 

9595. Opgratisc Points of Tramways, 
London. 

9596. Macutne for Coatine Papsr, C. F. W. Schumacher, 
London. 

9597. Sargety Courtine, R. Powell and B, L. Evans, 
London. 

9598, MANUFACTURING CYANINE Dygsturrs, O. Imray, 
—(Farlwerke vormals Meister, Lucius, and Brining, 
Germany.) 

9599. VEHICLE-DRIVING Mecuanism, P. Synnestedt, 
London. 

9600. Compositions for Po.tsHixc, H. L. Haas, 
London. 

9601. Dynamos, M. Latour, London. 

9602. Mecuanism for Propucinc TexTILE PATTERNs, 
L. Radziszewski, M. Niedzwidzinski, and J. Tabenski, 
London. 

9603. Poriryinc Turpentine, F. M. Perkin, A. 
Fontana, and N. J. Blumann, London. 

9604. Dynamo Macuinery, J. H. St. H. Mawdsley, 
London. 

9605. Cokrina Ovens or Furnaces, F. Pallenberg, 
London. 

9606. GasiricaTiIon of Liquips, C. H. Claudel, London. 

9607. Securinc Hatcuway Covers, C. B. Andersson, 
London. . 


Larsen, 


E. L. Abbott, 
R. Ames, 





9608, Furnaces, C. W. Speirs and the Morgan Crucible 
Company, Limited, London, 

9609. WATER-LEVEL INDICATORS, J. Dewrance and G, 
H. Wall, London. 

9610. WaTgeR-LEVEL InpicaTors, J. Dewrance and G. 
H. Wall, London. 

9611. Syrineg, C, O. W. Karst, London. 

9612. Ecgcrric TRoLiey Switours, A. J. A. G, Marichal, 
London. 

9613. TrEaTING Acip, H. E. Howard and G. Hadley, 


London. 
9614. AvToMATIC EXTINGUISHING Lamp, T. McDonough, 
London. 
9615. Process for Treatinac Corrsg, W. E. Baker, 
London. 
9616. Saraty R., and 0, 
London, 
617. Hotpgrs for Razors, F., R., and O, Kampfe, 


Razors, F., Kampfe, 


ndon. 

9618. Enoine, W. P. Thompson.—(7. Duysens and P. 
Klijnen, Holland.) 

9619. Biocks for BurmLpine Denis, 
Liver 

9620. ContcaL TuRNING, E. 
Liverpool. 

9621. Snutties, S. B. Cutting, Liverpool. 

9622. Harrows and Cuttivators, K. V. Herrmans, 
Liverpool. 

9628. Reritectors for E.xectric Lamps, F. Cartier, 
London. 

9624. Arrticnur Boxes, H. Bernat and A. Julien, 
London. 

9625. Vapour Bars Apparatos, N. Wright, London. 

9626. Pocket Toorn BrusH, A. J. Boult.—(J. Bensch, 
Germany.) 

9627. SHove. and Savcepan Hanpzgs, H. B. Robinson, 


Porposgs, I. 


Bolton and J. Carter, 


London. 
9628. Cootine Devices for Enoings, J. Hubbard, 
mdon. 
9629. STEREOSCOPIC 
Wertheimer, France.) 
9680. Rerusg Destrucror Fcornaceg, B. R. Harrington, 
Calcutta. 


Apparatus, A. J. Boult.—(J/. 


29th April, 1908, 


9631. ‘‘ Lt Boucnon,” L. Bendi, London. 

9632. Stgam Traps, J. Cleland and J. C. Stewart, 
Belfast. 

9633. Twist Dritt Grinpinc Gavcr, J. Overend, 
Shipley, Yorks. 

9634. Wincaes for Fisainac Tacxis, H. Roach, 
London. 

9635. Wixpmitis, A. C. Franklin and H. North, 
Shoreham. 

9686. Stop Gavas, J. J. Gilbert, Chatham. 

9637. SuspgyDING Winpows, W. Mawlam and 8. R. 
Hingley, Stockton-on-Tees. 
8. Fives, E. Peiseler, Barmen, Germany. 

9639, ELectricat Tgstine Apparatus, A, G. Cooke, T. 
E. and C. T. Gambrell, London. 

9640. Kwirg Boarp, H. P. Dick and M. Lucas, 

London. 

9641. Exectric Macurne, H. Leitner and R. N. Lucas, 
Byfleet. 

9642. Evecrric Crracuits, H. Leitner and R. N. Lucas, 
Byfleet. 

9643, Swimmune Appuianceg, A. E. Hiles, Lianelly. 

9644. Ark Guys, H. Greener, Birmingham. 

9645, PLayine Drum and Cymaats, A. Banks, Willen- 
hall, Staffs. 

9646, Jomntine Cask Stavss, J. Fiddes and J. F. Watt, 
Aberdeen. 

9647. Fotpinc Suest for INvorces, E. W. Allen and 
H. J. Davies, Bristol. 

9648. Comper Boarps for Jacguarp Macutnss, J. G. 
Barbosa, Manchester. 

9649. TRANSMITTING ELEcTRIC CoRRENT, A. Hirst and 
Son, Limited, and H. Hirst, Halifax. 

9650. Propgettina Boats, A. and J. Macdonald, 
Glasgow. 

= Suackies for Trams, L. Coombs, Abersychan, 

on. 
9652. SHacKLEs for Trams, G. Green, New Tredegar, 


Mon. 

— Gas Porirmer Covers, W. Hollis, Wellington, 

op. 

9654. ** Knorrer for Usz of Weavers, F. Thomasson, 
Manchester. 

9655. ‘‘ Knorrer ” for Usg of Weavers, F. Thomasson, 
Manchester. 

9656. Live Wires of Exvecrric Trams, A. Tcherniack, 
Manchester. 
9657. CoIN-FREED Apparatus, W. D. Watson and The 
Rochdale Electric Company, Limited, Manchester. 
9658. Mgsa of Bspsteap Bortroms, G. Lane, 
Birmingham. 

9659. WravING Faprics, A. W. Bedford, 
Manchester. 

9660. AuToMATIC Re@uLaTor for Gas Pants, A. Hollis, 
Manchester. 

9661. Dexp-sza Sounpinc Macuines, J. C. Dobbie, 
Glasgow. 

9662. Bicycies, J. E. Rogers, Birmingham. 

96638. Prpas. Locks for Bicycies, J. H. W. Evans, 
Paignton, Devon. 

9664. Boor Mup Remover, E. Leon, Manchester. 

9665. Hotpine PHoTocRapuHic Piatss, T. A. Hubball, 
Wolverhampton. 

9666. Rottinc Wacon Axtgs, J. Stewart and J. Burt, 
Birmingham. 

9667. PRoTEcTING Persons from Ix. cry, G.W. Pridmore, 
London. 

9668, NON-TAMPERABLE VeEssEL, A. W. Leigh, London. 

9669. LucireR IGNiITING APPLIANCE, I. B. W. Kershaw, 


“Crip” 


don. 
9670. Macutne for Fixtne Paper to Watts, H. M. Brace, 
London. 


9671. Comn- counTING MecnHanismM, A. F. Young, 
London. 

9672. MULTIPLE EMBROIDERING Macuings, F. J. Perry, 
London. 

9673. T. H. Brigg, 
London. 

9674. Fomicatine Apparatus, W. M. Pope, London. 

9675. Packats of Paper. J. Mayer, London. 

9676. Drip-coLttectine BotrLe Sranp, T. K. Hudson, 
London. 

9677. Winpow Fasteners, C. E. Long, London, 

9678. Fixtno SunsHabE Covers, E. A. E. Holdsworth, 
London. 

9679. CatcuEes for Latcuss of Doors, H. T. Stephens, 
London. 

9680. Motor Cyc.e Sranp, W.B. Lake and E. F. Elliot, 
London. 

9681. PorTaBLE and CoLLaPsIBLE Tank, H.W. Plunkett, 
London. 

9682. Hotptne Device for Borries, W. Hagemann, 
London. 

9683. TREATING Corton, L. Cipollina, Birmingham. 

9684. GARMENT SuPPORTERS, D. Basch, London. 

9685. Kgy-opgnina Cans, W. H. Wells, London. 

9686. BURGLARY PREVENTION AppaRatTus, P, Lievens 
and G. Jahn, London. 

9687. SHack.es, T. Wilkins, London. 

9688. Guns for Mrytature Ranogs, E. F. Kelaart, 
London. 

9689. CrucipLe Furnaces, J. B. de 
London. 

9690. Eartuine Devices, Drake and Gorham, Limited, 
B. M. Drake, and J. M. Gorham, London. 

9691. INCANDESCENT VaPpouR Lamps, I.. Denayrouze, 
London. 

9692. E.ectric Rartways, W. N. Stewart, London. 

9693. Raitway Sieepers, I. J. Sibley, Kingston-on- 
Thames. 

9694. Topacco Pipgs, J. Rea, London. 

9695. MxzrHop of Raisinc Snips, C. Paulitschky, 
London. 

9696. Apparatus for CooLine Warer, E. H. Hanson, 
London. 

9697. SeL¥F-cLosinc Bracevets, 8. Blanckensee and 
Son, Limited.—(Sohuler and Kun, Germany.) 

9698, ConVERTIBLE Broocs, W. Trainin and C, Davids, 
London, li. ‘ 


Heaps for VEHICLES, 


Alzugaray, 





9690. FLASH-LIGHT SIGNALLING Davicr, A. Rosenberg, 
London. 

9700. System of Rurpine Construction, A. H. Stent, 
ndon. 

9701, Manuracturge of Sree. Castinos, ©. Lean, 


.eeds, 

9702. Heatina Devices for Maxine Steg. Castinas, 
C. Lean, Leeds. 

9703. Lockinec Lamps to Brackets, G. S. Buckle, 
London. 

9704. Baas, P. T. Richardson, London. 

9705. RarLway SI@naLcLine Apparatos, F. L, Dodgson, 
London. 

9706. Propvcine an ILtumMinant by Mixinc OxyGRN 
with AcgetyLeng, J. Reid, London, 

9707. Construction of Breakwaters, W. D. Cay, 
London. 

9708. Winpow Sasugs, F, Roberts and J. Taylor, Liver- 


pool. 
9709. Motor Hanpxgs for Toots, G. H. Hillyer, Liver- 


pool. 

9710. Locks, J. Long, Liverpool. 

9711. — Consumer, J. R. Varley and W. J. Dymond, 
ndon, 

9712, Execrric Raitway Systems, A. T. Cooper, 

London. 

9718. Rrxas, H. Owen, London. 

9714. Susve Nozzixes for Liquips, K. 
ndon, 

9715. SoLpERING Atuminium, C. Sorensen, London. 

9716. Arc Lamp, H. E. W. Leymanns and W. Keim, 

zondon. 

9717. Stow Compustion Stoves, 


Griinwald, 


T. Thompson, 


ndon. 
9718. Ste Gavar, J. Deppeler, London. 
9719. Encivgs, E. H. Hamilton, don. 
9720, TickxT-puNcHING Apparatus, W. H. Sanders, 


ndon. 

9721. Lintne Covars for Boor Uprgrs, R. Birdsall, 

ndon, 

9722. Apparatus for Datina Rattway Tickers, C. 
A. Jensen.—(@. Rainay- Walton and C, C. Wardropp, 
Argentina.) 

9723. Sprayine CoLour, C. L. Burdick and F, W. 
Harrison, London. 

9724. Bugeacuine Frax and Hemp, L. C. P. Jardin, 
London. 

9725. Typgwriters, J. P. L. Donlevy, I ondon. 

9726. SypHon Borries, &c., P. H. B. Todtmann, 
London. 

9727. ArvpaRatus for Cootinc Dwe.iinas, H. Magnin, 


on. 

9728. Ececrric Connectine Davices, C. L. R. E. Menges, 
London. 

9729. Irosgecting Serums, H. H. Lake.—(Parke, Davis, 
and Co., United States.) 

9730, ORNAMENTAL JEWELLERY, B. M. and M. Winkel, 
London. 

9731. Strays for Winpows, J. W. Caparn, London, 

9732. Prorecrors for Runsgr Tires, J. T. Day, 
London. 

9733. Gas Wasners, J. E. Bousfield.—(//. 
Germany.) 

9734. CoupLine for Raitway Vruicies, E. C., Gayer, 
London. 

9735. RoLLING Srock Brake AppLiancg, A. Beaugeois, 
London. 

9736, Connectinc Pins of SHackigs, R. Roderick, 
London. 

9737. Macuines for 
London. 

738. Rotary Enotes, F. L. M. Forster, London, 

9739. IawittIne Devices for Vapour Burners, A. 
Blanchard, London. 


Gerdes, 


Fittisa Borries, J. Pegg, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette. 


710,658. Meruop or Erectino Marine Structures 
B. Becker, Washington, D.C.—Filed May 10th, 1902. 
Claim.—(1) The method of erecting towers or piers 
on submerged ground, which consists in providing 
the tower or pier with an extended base which will 
reach laterally beyond the region of scour when the 
tower or pier is finally located, then floating the 
structure to the final place of erection, then ground- 
ing the strueture by allowing it to sink of itself, 
independent of external appliances. (2) The method 
of erecting towers or piers on submerged ground 
which consists in extending the foot of the tower or 
pier laterally beyond the range of scour, then raising 


- 10,658] 4 
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the tower or pier to a height greater than the depth 
of the water at the place of erection, to form a rigid, 
light draught, self-buoyant and sinkable structure, 
then floating the structure as a whole to its place of 
erection without external apparatus, then grounding 
the structure, finally sinking it into the soil until the 
extended base is sunk substantially flush with the 
surrounding sea bottom. 
711,076. Hypravtic Ram, J. Richards, San Francisco, 
Cal.— Filed March 15th, 1902. 
Claim.—(1) In a hydraulic ram, a cylindrical air 


711,076 } 





chamber horizontally disposed, a receiving chamber 
therein, integral therewith, having a supply pipe con- 
nection, said receiving chamber projecting laterally 
beyond the air chamber on each side, waste valves 
mounted on said projections, check valves mounted 
on the receiving chamber centrally within the air 





—=— 
chamber, and a discharge pipe openin, , 
chamber below the level of the check <~ aagh 
stantially as spocifiod. (2) ln a hydraulic ran, ‘an ie 
chamber horizontally disposed, a receiving chamine 
therein projecting laterally beyond said air chamber 
on each side, waste valves mounted on said projecti = 
outside of the air chamber, check valves mounted on 
said receiving chamber inside of the air chamber, 
supply pipe to the receiving chamber, adischarve pips 
from the air chamber, and a curved snifti1,, p be 
having a ball valve at its extremity, for admitting a 
to the air chamber, said pipe being adjustable at 
various angles to vary the gravitating resistance of 
the ball to the ingress of air, substantially a 
specified, si 
710,957. Mersop or Repucine THe Temperarun, OF 
asks OR Vapours, F. 1. Dyer, Montclair, V7 
Filed March 3rd, 1899. _ 
Claim.—The method of refrigerating and liquefyin 
atmospheric air or other gas, which consists }1 come 
pressing such gas, absorbing and removing by a coo}. 
ing medium the heat generated in compression, juid sub. 
jecting a portion of the cooled compressed is to a 
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series of successive refrigerations at substantially 
constant pressure, by allowing other portions of the 
compressed gas to expand from conditions of succes. 
sively - increasing re eration, and applying the 
successive expanded bw pees of gas to the refrigera- 
tion of the unexpanded portions. 

711,118. Moror Vauicis, W. Norris, Preston, Bngland. 

— Filed November 5th, 1901. 

Claim.—In a compound engine, in combination, a 
high and a low-pressure cylinder with corresponding 
valve chests, a cylindrical valve casing in each chest, 
steam s between the casings and both ends of their 
r ‘tive cylinders, a hollow piston-valve, open at both 
ends within each casing, an annular space between 
each valve and each casing, passages in the casings 
forming communication between the chests and 
annular spaces, a hollow cover closing the back end of 
both cylinders, a partition dividing the hollow space 
of the cover into two portions, one of which communi- 
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cates with the interior of the high-pressure valve, and 
the other communicates with the interior of the low- 
yressure valve ; an intercepting valve chest fixed to the 
Rotlow cover, a steam passage on each side of the parti- 
tion communicating with the intercepting valve chest, 
an exhaust steam outlet in the low-pressure valve 
casing, in direct communication with the annular space, 
and means for operating the valves, substantially as 
described. 

711,342. Divino Apparatus, B. B. Petrie, New Yor! 

N.Y.—Filed January 18th, 1902. 

Claim —In a diving apparatus, the combination with 
the body, leg, foot, and arm sections, of a cylindrical 
articulated section connecting the body and leg sections 
of the apparatus, articulated cylindrical sections 
located at the knee portions of the leg sections, th« 
ankle portions of the foot sections, and between th: 


shoulder and forearm portions of the srm_ sections of 
the apparatus, the said cylindrical articulated connec- 
tions permitting the body to move at said parts freely 
backward and forward, and hcrizontally-operating 
articulated connections above the main ankle joints, 
and at the wrist portions of the apparatus, whereby 
the mitten and foot portions of the apparatus may be 
laterally or horizontally moved around the parts with 
which they are connected, as descrihed, = 
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oT 
sOoUTH AFRICA FROM AN ENGINEER'S 
POINT OF VIEW. 
(From our Special Commissioner.) 
CONCLUSION, 
Aprer a nine months’ study of “South Africa from 


an Engineer's Point of View” on the spot, but little 
remains for me to say, beyond thanking the many 
gentlemen in South Africa who have lightened my task 
by giving me their time, their advice, and information 


on all sorts of matters. It is a part of the work of the 
writer who is making an investigation of this kind to 
worry incessantly all sorts and conditions of men, who 
know more than he does of the details of the various 
subjects about which he will haye to form an opinion. 
That portion of my mission, at all events, has been 
carried out- conscientiously and thoroughly. . I have per- 
sistently made myself a nuisance to South African 
statesmen, politicians, capitalists, judges, ’ barristers, 
Government officials, fellow-journalists ‘ and engineers, 
mining, railway, and other managers,‘ collectors of 
customs, ‘manufacturers,‘ and traders. Sinking all 
racial prejudices, I have worried ‘for information 
Briton and Boer, to say nothing’of any stray foreign 
competitors of _ ours who were to be found in that 
country. All of these I have pestered until I can- 
not help feeling that some of them must be very glad 
to be rid of one so importunate. And yet I can only 
record that, from the, High Commissioner downwards, I 
have met with the greatest courtesy and kindness, and 
that every facility was given me in the carrying on of 
my work. 

‘To the many correspondents of Tux ENGINEER, whose 
letters have reached me from time to time through the 
Editor of the paper, I can only say that I have en- 
deavoured to answer their questions about South Africa 
to the best of my ability. These questions have been so 
numerous and various that I could not deal individually 
with more than a portion. The answers to most of them 
were already embodied in one or another of my articles. 
To certain definite questions I was able to give definite 
replies in my “Answers to Correspondents” articles. 
Some, however, were so vague and general that nothing 
short of a perusal of the whole series of my letters would 
suffice to give an adequate reply to them. I refer to 
such queries as the following :— 

“The work of your Special Commissioner in South 
Africa should prove most useful. Would you kindly ask 
him to inform us as to the most practical means for 
increasing the sales of our machinery throughout those 
Colonies ?” 

Another form of inquiry, and one which, for obvious 
reasons, I have made no attempt to answer, is this :— 

“We are following the advice of your Special Com- 
missioner, and thoroughly reorganising our business 
relations with South Africa. We should be greatly 
obliged if you would instruct him to give us the names 
of firms in each of the industrial centres whom he con- 
siders to be the best and most trustworthy agents for 
handling our goods.”’ 

To publish the names of individual firms in Tuer 
ENGINEER recommended in this manner would neither 
be politic nor right. Apart from this, it could not be 
done without the authorisation of the firms in question. 
Such a matter is one for personal negotiation. 

There is another form of inquiry to which I would 
refer here to avoid the charge of a want of courtesy. 
From time to time I have received letters addressed 
directly to me asking for information on various points. 
To these I did not reply, for the simple reason that my 
arrangements with THE ENGINEER were naturally such 
that I could not enter into a personal correspondence 
on subjects which touched upon my work for that 
paper. = 

And now to run briefly over the main issues involved 
in these articles. My mission was to deal with the 
effect of the war on the industrial question ; the state and 
prospects of trade; the relative proportions of British 
and foreign trade; the effect of politics on industrial 
questions ; the openings and prospects for engineers, pro- 
fessional and otherwise; the labour question; the cost 
and conditions of living and travelling; inter-colonial 
facilities and restrictions ; trade channels; and the rela- 
tive importance of the industrial centres. Again, I was 
to describe in detail the conditions of mining, railways, 
harbours, irrigation, well-boring, &c. All these subjects 
have been dealt with.” 

In summing up the general situation I would say that 
the one great misconception entertained by the public at 
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No. 

1 .. Some Recent Investigations .. .. .. Sept. Sth, 1902 

2 .. The Shifting of Industrial Centres = 99 Aes 0s 

8 .. The Proposed Harbour Extensions, Cape- 

GOWN ge. go" cn- 0s oe +s ea oc »» Wty ee 

4 .. Politics, and their Bearing on Employ- 

mere en eg Se 
) .«. The Influx.of Mechanics tothe Cape .. Oct. 3rd, ,, 
-. The Position of the Manufacturer .. .. » 10th, ,, 

7 .. Well Borinigin Cape Colony .. .. .. sy: SE ine 

8 .. The Future Liverpool of Cape Colony .. » 38ist, 

% .. Some Answers to Correspondents .. Nov. 7th, ,, 
10 .. Thé Question of Black and White .. Dec. 5th, ,, 
Cae 82 RE a Pree PR a ee ae 
}2 .. Possibilities in the Orange River Colony » 19th, 
13... Competition in Mining Plant fcr the 

WEDE 4a See’ akutcb es ae” ve i Dy wn 
14... The Cost of Living and Travelling.. .. Jan. 16th, 1903 
15 ,.. Underground at the Rand Mines .. .. 1 ee es 
1 -. More Answers to Correspondents .. .. » 80th, ,, 
17 .. Milling and Dressing Ore‘at the Rand .. Feb. 6th, ,, 
18 .. The Theory and Practice of the Railway 
: Systems .. Sears Wet ee no 16h, - ,, 
iS So) GE Ga are 45 ae ttn) pe os Sty 2 
19... A Policy for the British Manufacturer — 
19 -- (Gomtinned 6. ¢aB.= .. oo .s- .. Marcheth, ,, 
“0 .. The Labour Question... .. .. .. .. oo 30 ns 
21 -. Irrigation Tipe * ar » 2th, » 
22 .. The Damage to Railways dwing the 
~ 3 eee wh “| “a 
28 -. Durban Harbour .. .. .. April 24th, ,, 
24 The Ccming Conflict .. ay 8th, ,, 


me addition to the above, were articles on ‘“ Diamond Mining in 
Y imberley, which appeared on January 16th and 30th, and ‘ The Railway 
Men of South Africa,” April 17th. 








home. with regard to South Africa has been that the 
declaration of peace would at once produce an un- 
heard of boom in the trade with that country. Such 
could not be the case, at all events as far as engineer- 
ing goods were concerned. A very sick man cannot 
get well in a day; recovery must needs be slow. 
The three years’ war had, among other things, so dis- 
organised Jabour, and temporarily checked the inflow of 
natives for industrial purposes, that extensions in mining 
and other great machinery-using institutions could only 
proceed slowly. Without labour mechanical industries 
cannot be run. In spite of all that has been written to 
the contrary, however, this problem is slowly solving 
itself, but a long time must yet elapse before an adequate 
supply of labour is forthcoming. 

Since this series of articles commenced, the prospects 
of engineers in South Africa have been materially im- 
proved, and the enormous extensions now decided on in 
the _railway systems alone are sufficient to warrant 
a rather more optimistic view than that taken by 
me in my earlier articles. I cannot too strongly 
emphasise the point concerning the alterations in the 
industrial geography, and the shifting of industrial 
centres and trade channels on which I ae laid” much 
stress. On a proper understanding of the new conditions 
depends a practical means of establishing suitable 
business relations throughout these vast possessions of 
ours. 

Of the position of the British manufacturer in South 
Africa I can only say that, as far as our engineering firms 
are concerned, I can find no justification whatever for 
the wholesale abuse which it has become the habit of 
our Press and of trade commissioners to heap upon his 
head. As a class, I have found that he is at least as 
alive to his own interests in South Africa as is his com- 
petitor from other countries. He spends more money on 
conducting his business in that country than do his 
competitors, and is ‘proportionately successful in obtain- 
ing the trade. . Many things he might do which he does 
not, and these I have endeavoured to point out from 
time to time in these articles. .The wholesale allegations 
as to his folly, his incompetency, his lethargy and his 
indifference have no foundation in fact, except in the 
case of a very few individual firms, and I see no reason 
why his prospects should not be as satisfactory as his past 
experiences. 

We have, as was to be expected, a very formidable 
competitor in the United States. It is for our manu- 
facturers to note the American machines which are 
preferred to theirs on the Rand, and to take steps to 
make something which will assume the place of these. 

I have pointed out in some detail the class of 
machines in which we are losing headway. A strange 
and satisfactory effect of the war has been to pro- 
duce a violent hatred for Germany and German pro- 
ducts throughout South Africa. Boer and Briton 
are of one opinion upon this head, and it is safe 
to say that on anything like equal terms as to 
quality and price German goods would stand no chance 
of a sale in South Africa. From one end of the sub- 
continent to the other at the present day, whether you 
are talking to Briton or Boer, to user, to shopkeeper, or 
to merchant, you will find that “made in Germany” 
carries with it a stigma which is stronger even than 
that which attaches to it at home. 

The boom, which was anticipated as the immediate 
result of the war, is coming now slowly and surely. Its 
gradual advent will make it less difficult to cope with 
than would have been the case had it been sprung upon 
us suddenly. This will be satisfactory from the British 
manufacturer's point of view, for if he is somewhat 
heavy to move, he is effective when he does move, 
and he will have ample time to make his preparations 
for dealing with the demand. It is now that he should 
take the first steps towards this end. And if what I 
have written on the subject of South Africa during the 
last ten months may serve to assist him in carrying out a 
satisfactory business policy in that country, my time 
will have been well spent. 








THE IRON AND STEEL INSTITUTE. 


THE annual general meeting of the Iron and Steel 
Institute was held at the house of the Institution of Civil 
Engineers on Thursday and Friday, May 6th and 7th. 
Owing to the circumstances of the inauguration of a new 

resident, Mr. Andrew Carnegie, the attendance was 
arge and representative. Mr. William Whitwell, the 
retiring President, having taken the chair, the pro- 
ceedings commenced with the reading by the secretary 
of the report of the Council for the past year, which 
recorded continued, if not very marked progress, the total 
number of members on the list at the end of the year 
being 1692, the addition to the register being 123, while 
the losses by death and other causes amounted to 80. 
The losses by death have been exceptionally heavy, 
amounting to 46, and among these many notable names 
are to be found, prominent among them being Sir F. 
Abel, Sir W. Chandler Roberts-Austen, Herr Krupp, Mr. 
S. R. Platt, Mr. James Wheelock, Mr. J. Grayson 
Lowocd, and Mr. Carl Sjogren. From the treasurer’s 
statement the financial condition of the Institution 
appears to be well maintained, the income having 
amounted to £5081, and the expenditure to £5211. This 
small, deficiency, however, is accounted for by the first 
annual instalment of £200 promised for five years 
towards the establishment of the’ National Physical 
Laboratory and the publication of the general index to 
the “ Proceedings” up to the end of 1900, a volume of 
over 500 pages, which appeared in August, 1902. The 
Journal for the yeac makes up two substantial volumes 
with 1886 pages of letterpress, 68 plates, and numerous 
illustrations in the text, and considerably exceeds the 
size of the Journal of any previous year. The great 
success that attended the Diisseldorf meeting is_ fully 
noticed, together with the services rendered by the 





Corporation of Diisseldorf and the representatives of the 
local industries in organising the arrangements, Herr E. 
Schrédter, the secretary of the Reception Committee, 
being specially commended. A notable name among 
German metallurgists, Professor A. Ledebur, of Freiburg, 
has been added to the list of honorary members of the 
Institution. 

The new Andrew Carnegie gold medal was awarded in 
1892 for the first time, the recipient being Dr. J. A. 
Matthews, of New York, whose paper on low carbon 
steel alloys was presented at the annual meeting of 1902, 
Since that meeting six scholarships for research of £100 
each have been awarded for one year each to Dr. O. 
Boudouard of the College'de France, Paris; Mr. A. 
Campion, of the Royal. Indian Engineering College at 
Coopers Hill; Mr. P. Longmuir, of University College, 
Sheffield; Mr. G. Schott, of Berlin; and Mr. F. H. 
Wigham, of Wakefield. Reports of work done had been 
received, except from Messrs. Campbell and Wigham, 
whose researches were still incomplete. Mr. Campion’s 
paper on the heat treatment of steel under works con- 
ditions has received the award of the Carnegie gold 
medal, and a special silver medal has also been given 
to Dr. Boudouard for his researches on the determina- 
tion of the points of allotropic change in iron by observa- 
tions on the variation of electrical resistance at different 
temperatures. Mr. Percy Longmuir’s paper on the 
influence of casting temperature on the mechanical 
properties of alloys, although incomplete, is of consider- 
able merit, and to him, as well as to Mr. Campion, further 
grants of £50 each have been awarded to enable them to 
complete the investigations. The last report received 
from Mr. Schott deals with the manufacture of tool steel. 
Out of a large number of applicants for these scholar- 
ships for the present year four awards have been made. 
These are to Mr. G. C. Bannister, of the metallurgical 
laboratory of the Royal School of Mines; Mr. P. Breuil, 
of the testing department of the Conservatoire des Arts 
et Métiers, Paris; Messrs. Dillner and Enstrém, of the 
Technical High School, Stockholm (jointly); and Mr. J. 
G. Gardner, of Middlesbrough and Trinity College, Cam- 
bridge. Copies of the reports received have been printed, 
and were, with the other papers, presented to the 
meeting. 

The report of the Council was followed by that of 
the treasurer, which had not been printed, and was 
received by Mr. Bleckly. After this, and the adoption of 
the customary vote of thanks to the President and 
Council, Mr. Whitwell inducted his successor into the 
presidential chair, and the business of the meeting began 
with the presentation of the Bessemer medal for the present 
year to Sir James Kitson by Mr. Carnegie, who, in an 
eloquent, if somewhat more rhetorical address than is 
customary on such oceasions, dwelt upon the work 
done by Sir James in the development of the highest 
class of malleable iron, and also recalled the very 
agreeable impressions that he had left behind in America 
on the occasion of the visit of the Institute in 1893 during 
his presidency. Sir Jamies Kitson having returned thanks 
for the award, the research medals mentioned above were 
presented to Mr. Campion and Dr. Boudouard. 

The presidential address which followed was in very 
decided contrast to the addresses of former Presidents, 
which in all cases have been confined mainly, if not 
entirely, to technical matters, economic and Jabour 
questions having been considered as outside of the 
proper work of the Institute. Mr. Carnegie, on the other 
hand, on the ground of his being neither inventor, 
chemist, investigator, nor mechanician, but having 
centred his attention on the business department, and as 
only that experience entitled him to occupy his present 
position, invited the atteution of the members to the 
important question of the organisation and management 
of that most complicated of all pieces of machinery, 
namely, Man, which had been his province. The body of 
the address was mainly devoted to the consideration of 
what has been called in this country profit sharing, as 
practised by the Carnegie Steel Company and the United 
States Steel Corporation. In the former case the practice 
was adopted of giving small percentage interests in the 
firm to the managers of the different departments of the 
undertaking which were credited to them at the actual 
cash invested, upon which they were charged with 
interest, and the surplus earned beyond this was credited 
to their account. They were not required to assume any 
financial obligation, and until their shares were freed 
from liability by complete payment they were not trans- 
ferred. At death the interest reverted to the firm at the 
then book value. Subsequently this plan was extended 
from the business to the mechanical, or, as it would be 
termed in Europe, the technical departments, the super- 
intendents and foremen in the works, and it found ready 
acceptance with one notable exception, that of Captain 
Jones, the manager of the Edgar Thompson works, who 
declined all share of business interest, preferring to receive 
a “thundering salary,” which it is melancholy ‘to think 
that that much-gifted man did not enjoy for a very 
lengthened period. Beyond this the managers of the 
different departments were rewarded with bonuses 
beyond their salary based upon the general profits of the 
year. Mr. Carnegie considers that this plan of rewards for 
results is bound to prevail in manufacturing concerns, 
and-the sooner the better, and as an illustration of an 
ideal‘method of working that of a fishing fleet is given 
where not a man is paid fixed wages, but each gets his 
share of the profits. It is not, however, stated where 
this ideal condition prevails. At Grimsby we believe the 
condition is very different. In the second place, the 
President touched upon the plan adopted by the United 
States Street Corporation ; a sum of 2,000,000 dollars of 
the earnings of the year 1902 has been set aside for the 
purchase of 25,000 7 per cent. preference shares in the 
company’s stock, which have been allotted at 17} per 
cent. discount to the staff, classified according to a 
graduated scheme into six classes as follows:— 








Class A, receiving £4000 per annum and upwards, may take up 
5 per cent., corresponding to £200 or more, 
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Class B, receiving £2000 to £4000, may take up 8 per cent., 
corresponding to £320 at most. 
Class C, receiving £1000 to £2000, may take up 10 per 
corresponding to £200 at most. 
Class D, receiving to £1000, may take up 12 por 
corresponding to £120 at most. 
Class E, receiving £160 to £500, may take up 15 per 
corresponding to £75 at most. 
Class F, receiving £160 or below, may take up 20. per 
corresponding to £32 at most. 
of their annual incomes. The payment must be made in 
such monthly instalments as the purchaser may desire, 
but not beyond one-fourth of the monthly wages, and the 
payment must be completed in three years. Dividends 
will accrue from the time that payments commence, but 
5 per cent. interest will be charged on the outstanding 
ance unpaid. Beyond this, however, if the holder, 
while still remaining in the company’s service, will not 
sell or part with the stock for five years, a further 
dividend of 5 per cent. will be paid on each year, and at 
the end of that period another, which cannot now be 
ascertained or stated, will be paid for the accumulated 
bonus which would have been paid to those holders who 
have discontinued the payment of the instalments due on 
their shares. This method is specially selected for con- 
sideration by the President, who thinks, however, that the 
working-man holder should be absolutely guaranteed as 
to the omar of his invested capital as against other 
shareholders of the same class, on the ground that the 
circular assures the workmen that they are offered “a 
safer and more profitable investment than the workman 
could possibly find for his savings elsewhere,” and he 
hopes that some day the shareholding workmen may 
see their representatives welcomed to the board of 
directors. In the latter particular, therefore, America 
seems to be well behind this country, where the practice 
has already been realised for some years. 

At the close of the address, which was delivered with a 
considerable amount of oratorical embellishment, a vote 
of thanks to the President was proposed by Sir Bernhard 
Samuelson and seconded by Sir David Dale, who con- 
sidered that many of the points raised in the address 
might well be considered by a committee of the President 
and Council of the Institute. 

By this time two-thirds of the time allotted to the 
meeting had run out, and it was decided that the time 
appointed for the first day should be adhered to, but 
that on the second day, if the business was not got 
through in time, the meeting should be adjourned at 
1 p.m., and resumed at 2.30 p.m., until the papers had 
been disposed of. The business of the meeting then 
commenced with the reading of what may be considered 
as the paper of the most general interest, presented by 
Mr. Benjamin Talbot, of Leeds, on “The Development 
of the Continuous Open-hearth Process.” Since his first 
communication in 1900, describing the process as it was 
then practised at Pencoyd, in Pennsylvania, considerable 
progress has been made, notably in the direction of 
increased size in the furnace and its application to the 
ordinary hematite open-hearth method. The original 
furnace at Pencoyd, a so called 75-ton furnace, is still 

- working with the same lining with which it started three 
and a-half years back, holding an average of 60 to 65 
tons, with a weekly output of 650 tons from liquid cupola 
metal containing. 0:8 per cent. of phosphorus, and the 
yield of ingots weighing from 5 to 7 per cent. more than 
the total metal—cast iron, scrap, and castings—charged 
has been fully maintained. A further departure has been 
made at the works of Messrs. Jones and Laughlin, at 
Pittsburg, where a 200-ton furnace has been in operation 
for some months. This is particularly interesting, as the 
liquid metal charged is of Bessemer quality melted from 
hematite, with 0:1 per cent. phosphorus, taken from the 
same mixer as that supplying the Bessemer converters. 
The furnace is oval in plan, 173ft. wide in the centre, 
14ft. 6in. at the ends, and 40ft. long between the ports, 
giving an area of 640 square feet. Gas is supplied 
through a single central port, and air through two others 
placed at a slightly higher level on either side. The 
furnace tilts both ways, so that the slag can be taken off 
on the charging side when desired. The lining is made 
of magnesite bricks with calcined magnesite fused on. 
The working of this furnace was watched for the week 
ending February 21st, 1903, when a total weight of 1415 
tons of ingots was obtained from metal averaging carbon 
4, silicon 1 to 1:25, manganese 0°65, and sulphur 0°06 
per cent. The method of working has, however, been 
modified from that described in the former paper. The 

. furnace, after being emptied on Saturday afternoon, is 
recharged during the night between Saturday and Sunday 
with about 150 tons of pig metal and scrap, which is 
slowly melted. down, to which about 80 tons of liquid 
metal is added on Sunday afternoon, and the first heat 
of finished steel is tapped about one and a-half hours 
later. Subsequently heats of 40 to 50 tons were taken 

,out about every four and a-half hours, the carbon 
in the steel ranging from 0°15 to 0°40 per cent. 
But in making up the bath, after supplying the 
necessary iron oxides and lime to form the refining 
slag, the liquid metal is supplied in two quantities 
of 20 tons each at about an hour’s interval, instead 
of charging the whole amount at once. In this way 
the average carbon contained in the bath rarely exceeds 
0°5 per cent.,and its removalis consequently accelerated. 
The yield corresponds to; or is slightly less, than the 
metallic contents of the,.charge, which is accounted for 
by the smaller quantity of. oxide used as compared with 
the basic method. The process is in course of adoption at 
several establishments in this country and on the Continent. 
A furnace of nearly the same size, rated at 160 tons, has 
just been completed at Dowlais Cardiff-works, and a large 
plant of four 176-ton furnaces, two of which:are in:course 
of erection, is to be established at the new works. of the 
Weardale Company at Cargo Fleet.. Arrangements have 
also been made for -the, erection of two. furnaces of the 
same kind at Longwy,.ia France. ; ) 

The pioneer furnace of the process at Frodingham of 
100 tons capacity has been worked during the whole of 1902 
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upon molten basic Bessemer metal without repairs being 
required to the bed, the only stoppages being those 
necessitated for the repairs of the side walls and ports, 
which recurred at intervals of three to four months. 
The average weekly make ranges from 600 to 650 tons. 
Owing to the high proportion of phosphorus, 1} percent. 
to 2 per cent., the working is considerably slower than in 
America, but the yield is very good, and the slag is 
higher in phosphoric acid than that got with the same 
metal in fixed furnaces. The augmentation of yield by 
the iron reduced from the fluxing oxide is very notable, 
76 tons being recovered from 87} tons of iron contained 
in the oxides consumed during the week. In conclusion, 
the author calls attention to a misapprehension as to 
the. capacity of these furnaces. As compared with 
fixed furnaces, they are considerably smaller in surface 
per unit of pypoduction. Some fixed 50-ton fur- 
naces would on this standard be more properly rated 
at from 80 tons to 100 tons. 

The discussion on this paper was opened by Mr. 
Martin, the testing engineer of the United States Steel 
Corporation, who considered that for the yield the cost 
of the plant, thé. Jones and Laughlin furnace, was too 
high ; 650 tons of ingots, working the scrap and ore 
process, could -be got in the ordinary way. The deter- 
mining factor was not the size of the furnace, but its 
cost. The consumption of basic material at Pencoyd was 
58 cents per ton of ingots, as compared with 34 cents in 
other places. He also objected to the 40-ton casts. Mr. 
P. Gilchrist inquired as to the difference in cost between 
using magnesite and dolomite. Mr. E. Riley thought 
that if the process showed sufficient advantages it would 
be adopted in Germany. 

Mr. Saniter, analysing the yields and dimensions given in 
thé paper, stated that the weekly yield per square foot of 
working surface was at Pencoyd, with 0°9 per cent. 
phosphorus, 2°4 tons; at Jones and Laughlin’s, with 0-1 
per cent. phosphorus was 2°2 tons; and at Frodingham, 
with 1°8 per cent. phosphorus was 1°56 ton, from which it 
would appear that the best result was obtained with 
medium, as compared with high and low phosphorus 
metal. With Cleveland iron the work would be slower 
even than that at Frodingham. He thought that better 
results might be obtained if the amount taken out in the 
intermediate casts was increased. 

Mr. Paul had seen the furnace at Jones and Laughlin’s 
before it went to work. He inquired as to the advantages 
of natural over producer gas and as to the possibility of 
water inthe scale oxide while acting directly in oxidising 
the carbon of the bath. He differed with the author in 
his interpretation of the function of the foaming slag in 
the ordimary open- hearth furnace. With ordinary 
Bessemer iron the 100-ton charge would become too hot, 
and iron would burn and be carried over by the gas. 
The low silicon iron of America was preferable. Mr. 
Ainsworth thought that the Talbot process compared 
fairly well in result with modern Siemens furnace practice, 
Mr. R. M. Daelen considered that for the conditions 
obtaining in Germany the basic Bessemer was decidedly 
preferable to the Talbot process. Professor Turner asked 
for more detail as to the composition of the slags. Mr. 
F. W. Harbord, referring to the difference between the 
views of the author and Mr. Campbell as to the alteration 
of the thermal conditions by the reducing action of 
carbon in the bath upon iron oxides, pointed out that 
although there was absorption of heat by the reduction, 
it was recovered by the subsequent combustion of 
carbonic oxide produced. A point that had been over- 
looked was that, for increased production, the labour 
about the furnace was considerably reduced. He thought 
thatthe future of the process lay in the working of 
medium phosphoric irons too high for acid and too low for 
basic Bessemer, which give advantageous results upon a 
basic lining. 

In reply, Mr. Talbot stated that with the larger 
furnace the balance was more evenly kept than in 
the small furnaces. Forty tons out of 200 tons dis- 
turbed the bath less than 20 tons out of 60 tons. 
If the process at Pencoyd was as disadvantageous 
as had been stated, it was remarkable that the 
Steel Trust. had not stopped it and returned to the 
ordinary intermittent method. As regards its adaptability 
to Germany, Mr. Daelen’s opinion was not shared by Dr. 
Wedding, who considered that its prospects were favour- 
able. He did not think that high sulphur iron, such as 
mentioned by Mr. Saniter, should be used in the open- 
hearth furnace without preliminary purification in the 
mixer. 

The proceedings of the first day then terminated. In 
the evening .a soirée was held at the Gallery of the Royal 
Institute of Water Colour Painters, in Piccadilly, by the 
President and Mrs. Carnegie, and was very numerously 
attended. 








INSTITUTION OF MECHANICAL ENGINEERS.—On Monday evening, 
May 11th, a meeting of the graduates of the Institution was held, 
Mr. Mark Robinson, member of Council, occupying thechair. An 
interesting paper, was read by Mr. F. W. Howl, gradyate. The 
author dealt with the construction and working of grabs, as used 
for lifting material, and excavating and dredging purposes. He 
first traced the history of the grab, mentioning the Jham, of India, 
which is still used for cylinder sinking in the East. He then pro- 
ceeded to descrite the three modern types of grab :—(a) The two- 
chain grab ; (4) the single chain grab ; and (c) the grab operated 
by a steam or hydraulic ‘cylinder. Under a the Priest- 
man grab was described. * This grab has its buckets suspended on 
their: centres. Under heading ()) the author gave a detailed 
description of:the Howe grab. .This.was illustrated by a number of 
interesting diagrams, and also by a large-sized working model, Tho 
chief advantages of this grab are, its complete operation by means 
of one chain, operated byan ordinary crane, and the method of 
suspension of its buckets. The buckets, instead of being hinged at 
their centres, are hinged at the outside back edge. e buckets 
thus take a much wider cut, and also free themselves from the 
material as they cut. This avoids the excessive friction of the 
material on the back of the bucket, which tends in other forms of 
grab to drive the bucket away from its work. An interesting dis- 
cussion followed the paper, in which the chairman and many of the 


graduates took part: 
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L.B. AND S.C. RAILWAY IMPROVEMENTS 
No. III.* 


Tue steel arched bridge described and illustrated in our last 
article may be. regarded as an example equally representa, 
tive of the two other structures of the same type erected over 
Battersea and Prince of Wales’ roads. It is unnecesga 
therefore to refer further to the latter two, and we may Pe 
tinue our course to the point at which the London, Brighton, 
and South Coast line passes over that of the London and South. 
Western. While en route a few remarks may be appropriate} 
appended respecting the character of the intervenin«: weal 
The viaduct is carried over some of the smaller streets and 
thoroughfares in the neighbourhood by skew arches turned in 
brickwork. The arches spring from stone checks set up on an 
impost course. The accompanying engraving—Fig. 331, page 
490—is an elevation of the checks of the oblique end of the 
south abutment of the skew arch over St. George-street 
which requires a word of explanation. It will be noticed 
that the check at the west, or right-hand corner of the photo. 
graph, is raised above its fellows, that is, it is deeper on the 
face than the other checks. The object of the arrangement ig 
to ensure that the arch should be symmetrical in elevation, 
Otherwise the bridge would appear to spring two courses 
lower on the south side. The arch is turned in blue brick 
built in lime mortar, and the spiral courses are’ carried right 
through from each abutment to the respective faces. It 
sometimes happens that skew bridges, when of moderate span, 
are built with the central part of direct arching on the square, 
and with oblique ends. At somé distance along .tlie impost, 
from the acute quoin, a line drawn square to the opposite 
overlapping abutment forms the point d'appui, from which 
the o a courses start.- They are curved, according to the 
throw of the bridge, and present on the face of the arch very 
much the same.appearance as. if they were through courses, 
Simple and effective as this mode of building skew arches is, 
it rather-spoils the effect of the soffit to an engineer’s eyes. 

Leaving the viaduct, the first bridge of importance is the 
long steel structure crossing over the London and South- 
Western Railway main lines. A plan and elevation of it 








Fiz. 1-END OF A GIRDER 


are given in Figs. 2 and 3,-which show how extremely un- 
en the bridge is in- both. Referring first to Fig. 2, 
the abutment on the Victoria side is on an angle of skew of 
40 deg. with the axis of the bridge.. So also are the piers, 
but the abutment at the Clapham Junction end, although it 
has a slight bend in the centre, is also set square under the 
girder bedrings. There are in all seven main girders lettered 
respectively A A', B B!, C, D, and E. Of these A A!, B B! 
are pairs. The former have each a span over end plates of 
46ft. 9in., and the latter of 150ft. between centres of columns. 
Of the remaining girders the spans are as follows:—C = 
68ft. 3in., D = 48ft. 8in. over all, and E = 46ft. 8in. extreme 
length. At regular intervals of 7ft. 54in. are placed the cross- 
girders, but theirlength, and the position of the rail bearers in 
relation to them, vary. Upon the plan are shown the outlines 
of the main girders and a part of the parapet wall belonging 
to the older bridge, adjacent to the newer structure, 
together with one of the main lines of the London, 
Brighton and South Coast Railway. It was an arduous 
task getting in the foundations for the piers, erecting the 
columns, and placing in position the steel superstructure, 
to which we shall further alkade. It is no secret, that the 
greatest care and caution has to be observed by the company’s 
and contractors’ engineers and workmen, not only to ensure 
the progress of the work, but their own personal safety as 
well. 

It will be seen from the general elevation in Fig. 3 that 
allthe main girders belong to the single triangulation, or N 
type. In the long central span the upper boom is curved, 
and in all the three trusses the panel lengths are the same. 
For these two reasons, the angle of the diagonal ties in the 
web of the central girder changes in each panel, while that of 
the same bars in the side spans with parallel flanges remains 
constant. All the girders are counterbraced in the central 
panels, to meet the requirements of the rolling load. They 
are discontinuous and bed independently upon the com- 
mon supports. The smaller side span on the left, or 
Victoria end of the bridge, traverses a piece of waste 
land, but the larger at the other end is not so 
simply situated. There are, in fact, three different 
levels at this crossing. The lowest is that of Russell-street, 
over which the London and South-Western bridge passes, 


* No, II. appeared March 20th, 
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constituting the second level. The third is that of the bridge 
under description, which is carried over both the railway and 
street below. A word of explanation may be useful here. In 
the elevation—Fig. 3—the shaded vertical part W above 
Russell-street represents the curved portion of the wing wall 
of the bridge crossing it, due toa bendin theroad. The raised 
portions show the rail level of the London and South-Western 
Railway, and a part of the parapet of the bridge is also 
seen in elevation. This double crossing of the London, 
Brighton, and South Coast Railway is very similar to that 
effected by the same railway over the main line of the South- 
Eastern and Chatham Railway at the Brixton Station. In 
both instances the order of superposition is the same, thus— 
level of road, level of the combined companies, and then 
that of the London and Brighton. From the Victoria end 
to the farther pier the bridge is on the straight, but at this 
point a curve to the right of 24 chains radius commences, 
Both the main trusses (C) and E are set tangentially to the 
curve, 

A half cross section of the bridge at the centre, which is 
perfectly symmetrical, is given in Fig. 4, page 491. The main 
girders, which carry a single track, are spaced 18ft. Yin. from 
centres, and are of the trough pattern. Both flanges are simi- 
lar, with one slight exception. They are built up of three 
horizontal plates, 3ft. in width and jin. in thickness; a 
= of side plates, 16in. by jin.; and four angle steels, 4$in. 

y 4hin. by gin. The exception is that in the upper flange 
an angle steel 3fin. by 34in. by gin. is riveted along the whole 
length of the lower edge of the side plates. Between the 
vertical side plates are riveted the upright struts of the web, 
to be further described. The permanent way is carried 
upon floor plates, Jaid over the cross girders and rail 
bearers, which are 16in. and 14in. deep respectively. While 
the cross girders bear upon the main longitudinal angle 
steels, they depend principally for their attachment to the 
trusses to the manner in which they are riveted to the 
vertical compression members of the web by a pair of 
angle steels 34in. by 3hin. by 4in., and a gusset plate gin. in 
thickness, as seen at A! A'in Fig. 4. A section of this con- 
nection between the principal and cross girders is shown in 
Figs. 5 and 6, page 489, the junction of the latter with the rail 
bearers. The cross girders are of built-up plate sections 16in. 
deep by 12in. in width, with a ,°,in. web throughout, and the 
rail bearers are rolled steel joists 14in. by 6in., at 57 lb. per 
foot run. They are riveted together by a pair of angle steels 


The construction of the ends of the girder B will be appa- 
rent on referring to Figs. 14, 15, and 16. In section the end 
post is virtually a pair of vertical box girders, each built up 
of a couple of flange angle steels 4in. by 3}in. by gin,, a web 
plate 1ft. 64in. by gin., and united by an end plate gin. thick 
and by angle steels. If we compare the details in Figs. 17 
and 18 and in the elevation of the web members in Fig. 9, it 
is evident that they, as well as their means of attachment to 
the booms and to each other, are only a matter of relative 
dimensions and scantlings, as has been already explained. 
Similarly the sizo of the gusset plates and the number of 
rivets at each junction of the booms and web change at 
several of the panel lengths. Commencing with the minimum 
example—Fig. 18—the thickness of the upper and lower 
gusset plates is gin., increasing to } in. and in. in Fig. 13, 
and the number of rivets is as thirty-four to sixty-one. A 
section through B B in Fig. 9 is given in Fig. 19, which shows 
the extra vertical plates riveted outside some of the struts, 
and in plan the mode of connecting the cross with the main 
girders. Unless where otherwise stated all rivets are fin. 
in diameter, with a pitch of 4in. 

The central and side trusses meet, but are not continuous 
over a pair of piers, each of which consists of a couple of 
columns, strongly braced together by an open web steel girder. 
A half elevation of the pier and a half plan of the flanges are 
represented in Figs. 20 and 21. The columnsare of cast iron, 
3ft. in diameter, and of lin. metal. They are bolted down 
with four 2}in. holding-down bolts through a base plate 
planed and bedded on fin. of cement grout to a granite bed- 
stone 6f{t. 6in. square, by 2ft. in thickness. The bracing 
girder is connected to the columns by six 1}in. bolts, passing 
through the double channel flanges, and the jaws of a steel 
collar or band, 104in. by lin. metal, encircling the columns. 
Details of the attachment are given in Figs. 22—25. A jin. 
gusset plate uvites the diagonal bars, 12in. by jin., with the 
flanges of the girder. Cast iron distance pieces are placed 
between the double flange channels, and the rest of the 
figures are self-explanatory. The diagonal bars are braced 
together by jin. bolts, and cast iron distance pieces 3in. dia- 
meter and 5in. long, inthe same mannerasthat adopted forthe 
diagonal ties in the main trusses. A section along B B, in 
Fig. 20, in front of the channel post, isshown in Fig. 26. The 
columns are in two lengths, comprising a shaft and a widened- 
out pedestal or base piece, bolted together by eight 1din. bolts,a 
short distance below the steel band, uniting the bracing girder 


| 
currents, as there was a great waste of energy with alternatin, 
currents due to the starting resistances. In the case of 8 
number of motors driven from one generating station the 
alternating current regulation was much easier and the waste 
less, and from this point of view the German plan of havin 
one large generating station for a number of collieries had 
much to recommend it. High voltages should be taken to 
the pit’s mouth or the pit bottom, and there transformed 
down; and in distributing the transformed current to the 
various operations, he advocated limiting the pressure to 
509 volts, and especially to all motors up to 120 horse-power 
He then briefly traversed the statements made by Mr. Selby 
Bigge at the meeting on April 22nd, and gave quite a different 
reason for the inability hitherto to obtain large three-phase 
machinery in Great Britain. Mr. Siemens blamed the British 
patent laws, which allowed of no working arrangements for 
the granting of licences in connection with foreign patents 
Tesia’s patent rights only expired last year, and it was row 
to be expected that three-phase machines would be many. 
factured on a large scale in this country. There wag no 
reason to anticipate danger from the cables in mines if they 
were properly made and laid, and he showed a sample of 4 
large power flexible cable which he considered specially 
suitable for the work. 

Professor Silvanus P. Thompson, speaking with regard to 
three-phase machinery, said that in his view this type would 
supersede all others for a large number of purposes, and wag 
especially adaptable for mining operations. For all kinds of 
work where the loads were continuous and the speeds not 
very varying, three-phase machines had many advantages, 
A direct advantage was economical working, in as much ag 
there was no sparking. There was also the additional 
advantage that a motor for a given power was lighter. No 
rules should be made which would restrict the use of poly- 
phase currents in mines; rather restrict continuous currents, 
because of the extra danger, and especially so in a fiery mine, 
He would have no definite rules limiting the initial voltage; 
if higher voltages than 500 volts were introduced, there was 
really no reason for stopping anywhere. Any voltage might 
be adopted, because transformation down could take place at 
any convenient spot in the mine, where it was necessary to 
get a low voltage at the working face. Well protected high- 
voltage cables could very safely be carried along the main 
roads. The high voltage machines could be all boxed in. At 
this point, witness explained in detail, by means of models, 








Fig. 3I—-STONE CHECKS FOR SKEW 


43in. by a. by gin., and a Gin. by 6in. by lin. packing plate is 


fixed to the lower flange of the rail bearer by countersunk 
rivets fin. in diameter. Floor, or decking plates gin. thick 
are riveted to the cross girders by ?in. rivets with a 4in. pitch. 
Where the decking plates terminate near the sides, ballast 
guards are fixed, consisting of a plate 15in. by gin., and an 
upper and lower angle steel 3in. by 3in. by gin. To the first 
of these is riveted an angle steel of the same scantlings, and 
to the top flange is bolted, with 3in. bolts, Jarrah wood 
planking 3in. thick, forming small footpaths, as seen in Fig. 5. 
Overhead, the main trusses are braced together by the Warren 
girder in the half cross section 12in. wide by 15in. deep, with 
web bars 24in. by gin. At the ends the bars are replaced by 
3in. plates. A section at B B', in Fig. 4, is given in Fig. 7, 
indicating how the curved segments are widened out to 
2ft. Gin. at their bearings over the upper flanges of the trusses, 
to which they are secured by double angle steels 4in. by 4in. 
by Zin. Each flange consists of a gin. horizontal plate and a 
pair of angle steels 34in. by 34in. by }in. inthickness. Fig. 8 
is an end elevation at X of the outside of the springings of 
the curved end:, 

The half elevation of the largest main truss B, in Fig. 9, 
will suffice as an example of the others. It is not necessary 
to allude to the flange sections, as they have already been 
described. The web is designed on the single triangulation 
system, consisting of vertical struts and diagonal ties, which 
increase in dimensions from the centre to the ends of the 
span. It will be sufficient to show a detail elevation of the 
web struts and ties of the maximum and minimum dimen- 
sions respectively. All the vertical compression members in 
the web consist of double channel steels, laced togethcr as 
seen'in the cross section Fig. 4, and in the half plan, Fig. 10; 
some of these have plates of the same width as the channels, 
riveted to them as in Fig. 9. Counting from the centre of 
the main girder, the first six verticals from J to E are com- 
posed of channels 8in. by 34in. by jin., gradually increasing 
at A, to 12in. by 34in. by jin. Similarly the diagonal 
members in tension have a sectional area at the centre of 
two bars Sin. by jin., and over the supports, of four bars, 
each l4ir., by #in., and are braced together, Figs. 9 and 13, 
by cast iron distance pieces 24in. in diameter, with 
through bolts, and by zigzag flat bars 34in. by gin’, riveted 
by rivets Zin. diameter. Diagrams of the upper‘and ldwer 
flange plates are shown in Figs. 11 and 12, from which it will 
be seen that the horizontal plates drop from three at the 


centre of the truss to one: at the ends, the longest being for | 


full dimensions 31ft. 4in. by 3ft. by Zin. A wrapper, 9ft. 4in. 
long, covers the joints. The main girders are built with a 
camber of 2hin. 


gin. | 


| 


ARCH 


with the columns. A bed plate 2ft. square is sunk to receive 
the holding-down bolts, Figs. 27 and 28, which are 16ft. long 
over all. 

The plan, elevation, and sections in Figs, 29—31 relate to 
the bearings of the girders over the caps of the columns, by 
means of an upper and lower saddle, the one having slight 
free motion on the other. All bearing surfaces are planed, 
and gun-metal strips 3in. by din. are laid over a bed of mastic 
asphalt, avd secured to it by studs of the same metal lin. in 
length. 

A brief description of how one of the main girders was 
got into position will be of interest. In Fig. 32, the 
second of the main trusses of bridge we have been describing, 
is shown ready for launching. The girder is supported on a 
temporary timber trestle, resting upon a trolley, which ran 
upon rails laid across the London and South-Western 
Railway. In the foreground are the girders of the bridge 
belonging to that company, spanning Russell-street, already 
mentioned. It is fortunate that the centre line of the new 
over-bridge cleared the girders of the lower, otherwise the 
work of launching might have presented greater difficulties. 
The temporary rails were laid in sections, and taken up as the 
trolley which carried the trestle advanced on its course, in 
order to avoid any interference with the regular traffic of the 
London and South-Western line. The time of transit of the 
girder occupied just three hours. 
accomplished by the workmen of Messrs. Handyside, who are 
contractors for this bridge, as well as for another further down 


i h i hall refi ther | 4 eh 
the ne oh Lometes, > as eee ae eee | cerning slip rings on motors, Professor Thompson made the 


occasion. While the trolley below was making progress, 
another was likewise in motion supporting the end of the 
girder, as in Fig. 1, page 488, and advancing pari passu with 
its lower neighbour. 
the Pouparts Junction is reached, are nearing completion. 








ELECTRICITY IN MINING. 


Tue Departmental Committee of the Home-office which is 
inquiring into the use of electricity in mines sat again on the 
6th inst. Mr. James Swinburne has retired from the Com- 
mittee, Mr. W. H. Satchell taking his place. 

Mr. Alexander Siemens, dealing, as has been the custom 
with the later witnesses, with the comparison of alternating 
and continuous currents, said that for the larger operations, 
such as winding and haulage, he preferred continuous 


| much more variable than coal-cutter loads. 


| would not advocate earthing either cablesor machines. 


The work was successfully | 


The two remaining large bridges before | 





Fig. 32-GIRDER READY FOR LAUNCHING 


the principles and action of three-phase currents. Continu- 
ing, he said that in some instances induction motors did not 
have the revolving part built as a squirrel cage, but were 
built with windings, which came out on rings on the shaft 
on which brushes could be applied, in order to introduce 
a starting resistance, Then, however, sparking would 
only occur if the brushes got out of order. If motors 
of this type were employed in mines, it would be 
necessary to box them in, but in America 400 horse-power 
motors were employed without rings at all. All motors over 
30 horse-power or 40 horse-power could be made in this way, 
and he had heard of a 900 horse-power motor built in this 
manner. The abolition of slip rings from three-phase motors 
should be encouraged, especially when dealing with fiery 
mines; and the squirrel cage motor should be adopted 
universally. These motors were very adaptable to coal cutters, 
and had been applied to travelling cranes whose loads were 
There was really 


no occasion for putting brushes on a coal-cutter motor. H» 


| would drive everything undergrourd by means of inducticn 


motors; no limit of frequency need be prescribed, and he 
Fuses 
should be reduced in number as much as possible, as he 
looked upon each one as a source of danger. There might 
be an automatic fuse attached to coal cutter motors, so that 
in the event of the machine jamming, and a consequent 
sudden rush of current, damage to the insulation would be 


| averted, 


In answer to a question from one of the Committee con- 


following explanation :—Supposing a large motor at rest, when 


| the current was switched on there was a tremendous rush of 


current before speed was got up. This threw a sudden strain 
on the generating machinery, and to mitigate this it was 


| quite customary to start motors up, not by suddenly switching 


them on to the circuit, but only after there had been intro- 


| duced, through the slip rings, a resistance in the revolving 


part. But slip rings affected the question of efficiency. A 
900 horse-power motor could be started up, not by introducing 
a resistance into the revolving part, but into the three wires 
which conveyed the current to the motor. By doing this the 
efficiency of the motor was sacrificed, but there was a certain 
saving in thecurrent taken. All terminals, he said, should 
be cased in, and no live portion allowed to be accessible. There 
was no reason why transmission lines from a central generat- 
ing station should not be carried overhead, and he thought 
the Board of Trade was beginning to be a little less stringent 
in this respect now. 
The Committee then adjourned, 





491 


THE ENGINEER 











AYA ) 








2984 a ee ee ee ee ee a a; 


239aj 40 a1e9S 
iil GAea Pua: 
‘ye {614 





| etenitanee 


ae 


t 
an Smee 








ane tan- nF 

















+ s 





ay 
“I 
t 





‘ 
' 
' 
i 














a re 
“7 
Y 
© 











*SuePuly yO Spug 
03 sBuruesg go UOIIeARY 




















(9)42pa4ig 

















HiM'S 2 


‘ST UO!IDES 


$219¢g 




















dag | 
JOQJIWUND XS 
NAS Zh¥x1X so 


| 


G7 u0!qdoS 
“2°61a 

















“/ ARMIO RY SH, |, 


‘§ulseugjeuo6eig yo /!e12g “ 


‘e614 


£.2Z 















































ad 
. 
& 
Ve 
cz 614 
| 
' 
! 
' 
\ 
Cae 
taf 
YB UOIZEAGIZPUZ 
‘9614 




























































































Zane 
508 Gujoeug UWINIOD JO UO!TEAZIT SEH 
¢ 
= : ———— - ‘oz 614 
————— ——— ——— =F = ry nN . == asta 
oo O1OMOro OO 1s celecoo\ 
; Pr 19/ © 010 © 00 ON 
roHno: as ICES <= 
K-04 O——_$_ + salitsc Po o> 
(tele 22euga| Ct: | ae 
SO 47HO+-— + - | ~— 
\ ' Hi af > ~~. 
Go}, —-O-4HO+ ee NS > 
&L x- O44 O4—+— \ y _ 
2 Btetoet \ 2 Sy 
Es Ps 
o 
Ne + 
> . 
»* o i 
i 
’ Lary in 
un posOr.BiZ iH TT oS Ee 
<a i 
mig }- 
A= L 


















a a ae | 


“4g, 67 


a oe 

















TI DHL ALAO 


(agp abvd vag uoydrwsop 107 ) 


AaVNad1ad Ao STIVLAG—NOISNGALXA AVMTIIVU O'S F AT 











H | s: 
iH i i salient an 
were | "e/, XcheX el §J CoN” Tm 
it 
| 
ueld 
17614 S4eg MeX*Z 
SS SS ST 
MATES 
z © Ja Sere ea a 























492 


THE ENGINEER 


May 15, 1903 





——————— 
a 





EXPRESS ENGINE, WESTERN RAILWAY 
OF FRANCE. 


Tue locomotives of which details are given in our Supple- 
ment of this week are employed for the express services of 
the Western Railway of France, and are numbered 503-562. 
Theseare four-cylinder compounds, with the cylinders disposed 
similarly to Mr. Webb’s three-cylinder compounds, that is, 
with the leading drivers worked from the low-pressure 
cylinders, and the trailing drivers from the high-pressure 
cylinders. It will be remembered incidentally that it was this 
same line which acquired one of the London and North-Western 
engines. 

This four-cylinder type, planned under the superintendence 
of tha chief-engineer of motive power, M. Clerault, the 
Western Railway of France, may be considered, for neatness, 
to approach as closely in general lines the admired English 
models as much as any French compounds. Of the sixty 
now at work, twenty were built at Belfort—Société Alsacienne 
de Constructions Mécaniques—‘en at the Sotteville works of 
the company, and thirty by the Aktiengesellschaft der 
Locomotiv Fabrik vormals G. Sig] in Wiener Neustadt. 

In daily work these engines haul express trains composed 
of eighteen to twenty carriages, corresponding to a load of 
from 200 to 230 tons, and this load may be augmented up to 
10 per cent. 

The ‘* Ouest ’’ is one of those French lines for which the 
speed limit is fixed at 624 miles per hour, for reasons con- 
cerning parmanent way and structural works; the rails—of 
Vignole type in chairs—sometimes weighing only 30 kilos. per 
metre, and double-head rails weighing from 38:7 kilos. to 
44 kilos.=88 lb. per yard. These engines are very free 
steamers, and when late, with an average train load can easily 
attain the speed mentioned, and could, in case of necessity, 
exceed that by 20 per cent.—74 miles per hour—but such 
running is absolutely forbidden by the regulations. As an 
example of the collar work of which these engines are capable, 
it may be mentioned that with a train of twenty-three coaches, 
equivalent to 272 English tons, and upon a gradient 10 miles 
in length, of 1 in 125—Caen to Paris—the average speed 
maintained on one occasion was 32 miles per hour and the 
work done in the cylinders corresponded to an indicated horse- 
power of 900. 

The heaviest gradients of the Western Company’s system 
are 1 per 100, but the average gradient is only 1 in 250 to 
1 in 200. The longest runs usually made by this class 
of engine is about 200 miles, and occasionally 235 miles. 

Steel castings, it will be observed, are used largely for -the 
bracing of frame traverses, and notably for the saddle between 
the two high-pressure cylinders, serving as the motion-plate 
for the low-pressure cylinders, for the outside cylinder motion 
brackets, which, it may be remarked, are tied in below the 
frames by a cross-stay of rectangular section, and also for 
the pivoting frame and bearing of the bogie truck. 

The bogie is of the type adopted in 1889 for locomotive 
No. 951—the first French engine with a bogie having direct 
lateral play—the only difference being that instead of having 
independent centering springs for the truck they are now 
coupled. A maximum of 1fin. is allowed for the lateral play 
of the truck. The engine frames are of steel, 1jin. thick, and 
the weight of the engine is transmitted to the bogie and 
driving axles through equalising levers or springs, so that the 
weight is practically suspended upon three points only. 

The foot-boards for the enginemen are, along with the 
running boards, placed unusually high, and so give a good 
view of the road through the four front windows; but the 
foot-plate of the tender being much lower, stanchions have 
been fitted at the back of the cab, and the hand rails are 
curved round to meet them. 

The boiler is of the type generally employed in 
France, with deep Belpaire fire-box, having a steeply inclined 
grate. The fire-box shell and boiler barrel are of steel plates 
16 mm., or Zin. thick, the latter having two rings with butted 
longitudinal seams, double-cover strapped. The fire-box 
16 mm. thick, except for the tubed portion of its flue sheet 
ljin., is, as usual, of copper, but is not so wide at its crown 
as to prevent its being inserted through the open end of the 
finished fire-box shell. The drop-fire panel is placed at the 
front end of the grate, where the brick arch deflects the 
inward rush of cold air, and it is operated by screws, no longer 
from the running board as formerly but from the footplate. 
The tubes are of the Serve ribbed pattern. 

The extended smoke-box is provided underneath with clean- 
out soot and cinder trap, which opens directly above a bell- 
mouthed pipe riveted into the front platform; for sweeping 
the ribbed tubes a steam hose is provided. The blast pipe 
variable nozzle reaches to the level of the petticoat pipe, and 
the latter is fitted with a spark grating. 

The engine has four cylinders compounded according to 
the de Glehn arrangement for the cylinders, and the slide 
valves are actuated by Walschaerts gear. A three-way cock, 
worked by a small compressed-air cylinder or by hand, admits 
steam to either pair of cylinders, so that they may be worked 
together or separately in single-expansion or compound. A 
relief valve is fitted on the receiver at the back of the smoke- 
box and set at 80 1b., the pressure therein being indicated 
by a gauge inthe cab. The two distributions are independent 
and their relative degrees of cut-off can be varied. Each 
crank of the high-pressure cylinders is keyed at 180 deg. with 
the low-pressure crank on the same side of the engine, and 
the wheel weights are proportioned to balance the whole of 
the revolving masses and about one-half the resultant of the 
two alternating motions at the rate of one quarter for each 
driving axle. 

The crank axle is of the oblique type, with one circular 
crank web for each big end and is fitted with ordinary excentrics 
for driving the inside, or low-pressure, slide valves. Oblique 
crank axles of the Martin type, without crank webs, were for 
many years much used for the express engines of this same 
line at a time when the driving axle journals were placed 
outside of the wheels, and the number of train miles obtained 
from this form of axle was really remarkable. Both inside 
and outside driving-rod big ends are of marine type with 
Tends. Pistons, piston-rods, coupling-rods, and connecting- 
rods are of steel, and the rest of the motion is of iron. Set 
screws through the wheel rims secure the latter to the tires. 

The various fittings are two Friedmann injectors with 
pipes taking steam from the top of the dome, and the feed 
pipes prolonged, also inside, to the steam space forward of the 
dome ; there are two Serveau safety self-closing cocks for the 
water levels; the safety valves are of the Lethuillier-Pinel 
system, fitted to the dome, but, on a later series—522-5€2 
—located over the fire-box. 

Lubrication is effected by a Bourdon telesco-pump forcing 
oil to the valves and cylinders. These engines have the 
Westinghouse brake equipment, and a few have the Fives- 


Lille type of two-phase air compressor with ribs on the pump 
to aid refrigeration. The exhaust from the pump is connected 
with the base of the blast pipe to thus exert the best effect 
upon the fire. The sand pipes are fitted with Gresham 
ejectors. The regulator rod is displaced to the right-hand 
side of the boiler, and the handle, of the usual form, is twisted 
slightly to bring it more within the driver's reach. 

The tenders for these engines are of very large size and 
carried upon eight wheels, with one pair of inverted springs 
serving for each bogie truck. 

The coal and oil consumption of these four-cylinder com- 
pound enginesisas here follows. The coal generally employed 
is obtained from the mines of:the Nord and Pas-de-Calais 
departments, and also from Cardiff and Newcastle. It is 
mixed in a proportion of 50 per cent. lumps, 50 per cent. slack, 
and this fuel is loaded on the tenders in « proportion of 80 per 
cent. for 20 per cent. of briquettes. The calorific value of this 
mixture reaches 8000 calories, and its evaporative efficiency is 
estimated at 7 to 74 kilos. of steam per kilo. of coal. Its 
consumption per ton-mile is -195 lb., exclusive of engine and 
tender. 

The one mineral oil used, exclusively for the whole of the 
engine, is distilled from naphtha oil, and has a density of 0° 909 
to 0-914 at 15 deg. Cent. Its total average consumption is 
10°9 1b. per 100 miles run. 

These engines are painted an olive green, and the boiler 
sheathing-plates are hooped with polished brass bands. More 
care appears to be given to the external! appearance of the 
‘*Ouest '’ locomotives than is general in Francs. Apart 
from the wiping down of the boiler, the foot-plate fittings, 
and cleaning of the high-pressure motion—which is done by 
the enginemen in train time—the other parts, frames, wheels, 





TAPPING FOR STAYBOLTS 


cylinders, tenders, &c., are done by two cleaners, making 
an aggregate of eight hours daily for each locomotive, which 
is more than is allowed for many well-kept Swiss locomo- 
tives. 
Prine ‘pel Dimensions, 
Cylinders— 
Outside, high-pressure .. 
Inside, low-pressure 
Piston stroke 
Boilers — 
Pressurt os oe 
Dia. inside largest rings .. 
te. oe ae reece sere 
Tubes (Serve's, 96) length between tube-plates 
— ee 
Beating surfac:—Fire-box 
Tubes.. 


lft. Ijin. 
lft. Sdin. 
2ft. 1}in. 


183 Ib. 

4ft. 6gin, 
7ft. 64in. 
12ft. 54in. 
2jiu. 

119-4 sq. ft. 
1319-2 sq. ft. 


Total .. 1488-6 sq. fi. 

Grate area ei tees Pane 25-8 sq. ft. 
Wheels— 

Drivers, dia. “er 

Wheel base of drivers 

Rawle, dia. 2. ws «s 

Wheel base of bogie .. 

Total wheel base 
Weight— 

eee ae A ae eee ee 

On driving wheels (loaded) .. .. .. .. «. 31-9 yy 

On bogie whecls(loaded).. .. 18-6 ,, 


6ft. §fia. 
9ft. 64in. 
3ft. 1jiv. 
8ft. Gin. 

24ft. 33in. 


tO.F 
50:5 ,, 


Total ,, eee TSO Gre, we tee Soe 


Crank axles.—The crank axle is of the oblique type, with 
one circular crank web for cach connecting-rod big end, and 
is fitted with ordinary excentrics for driving the low-pressure 
valves. These axlesare of Siemens-Martin cast steel and forged 
by the Acieries de St. Etienne and Vickers, Sons and Maxim, 
Limited. Oblique crank axles of the Martin type without 
any cranks—properly so-called—were during many years used 
for the express engines of this same line, and which still 


4 
possesses about 150 Gcoupled locomotives, with outside 


frames and journals fitted with such axles, and there can 
be no doubt that. this axle gave the idea for the present 
modern form, and was not, as has been inaccurately described 
abroad, designed from the Worsdell straight crank axle 
by the ‘‘substitution of a rectangular bar in place of two 
of the crank web,’’ to which axle the oblique type” need 
= necessarily have any resemblance in principle or in 
etail. 

Wheel c:ntres and tires.—The wheel centres are of two 
kinds. The first lots of this series of locomotives have 
Arbel forged iron centres, while Witkowitz steel castings are 
used for the most recent engines of this class. They are 
secured to the tires by ordinary stud screws. 

Cylinders.—The engine has, as before said, four cylinders, 
with a de-Glehn three-way intercepting valve, and the slide 
valvesareactuated by gear of Walschaert’ssystem. The inter- 
cepting valve can be operated either by hand or by a small 





compressed air cylinder, and it admits steam to either pair of 
cylinders in such a way that they may be worked together 


or separately in single expansion or compound. A reli 
valve is fitted on the receiver below the smoke-box and 24 
for 80 lb., and a gauge in the cab indicates the pressur ~ 
the receiver and low-pressure valve chests. The two aie 
tributions are independent, and their relative degrees ~ 
cut-off can be varied by the same hand-wheel working both 
reversing screws. Both pairs of valves—high-pressure and 
low-pressure—are allowed the same amount of outside la 
and inside lead or clearance; that is, 1kin. and Lin 
3 millimetres—respectively. Bea 

The clearance volume allowed in proportion to the volum 
swept through the cylinders at each stroke is, for the hj - 
pressure ports, 13°6 per cent. in front and 12-8 per P 
behind, and, for the low-pressure ports, 9°8 per cent. in front 
and 9°9 per cent. behind. 








THE FIFTH NATIONAL INDUSTRIAL 


EXHIBITION AT OSAKA, 


(From a@ Japanese Correspondent.) 


Tue fifth Natioral Industrial Exhibition was opened inform. 
ally at Osaka on March Ist by Baron Sone, the Minister 
of Commerce and Agriculture. This Exhibition is by fay 
the largest yet held in the empire. The buildings cover 
an area of over 86 acres. The foreign building i;, from 
the Japanese point of view, the most important and 
interesting. The display within it is certainly a very 
attractive one, though a good deal yet remains incom. 
plete. It is noticeable that Japanese exhibitors have failed 
to attach to their goods descriptions in the English language; 
and, again, many of the exhibits shown in the foreign 
samples building are described in European languages only, 
instead of Japanese. Obviously the lack of Japanese descrip. 
tive placards is detrimental to the interests of the exhibitors, 
for those Japanese who do not understand the European 
languages merely glance at such show cases and pass along 
to study the contents of those which are accompanied by 
explanations that they can read. British manufacturers 
would do well to make a note of thisfact. The largest space 
in the foreign machinery section is occupied by Raspe and 
Co., a German firm of Yokohama and Kobe. A feature is 
made of the exhibits of a complete set of weaving machines 
from the Maschinenbau Fabrik Kiiti, Switzerland, and vorm 
C. Hiinger. The various parts are shown and explained, and, 
although they only started importing these machines in 
October last, they are already finding a ready market for 
them in Japan, German shoe-making machines, cigarette- 
making machines, and half-a-dozen powerful electric search- 
light projectors from a Nuriimberg firm, arealso included in the 
exhibit. Match and match-box making machines, by A. Rcller, 
of Berlin, and other machines for which Messrs. Raspe and 
Co. are agents, are shown in motion. The exhibits of this 
firm also include rifles, wire samples, chemicals, perfumery, 


Cc. 

Messrs. L. J. Healing and Co., of Yokohama and Kobe, 
have on view a display of electrical appliances from various 
British firms; also one of Messrs. Hornsby and Sons’ oil 
engines, and another engine which may be driven by gas 
or oil. Messrs. Hunter and Co., of Kobe and Osaka, manu- 
facturers and machinery agents, exhibit specimens of 
timber, paints, varnishes, electrical appliances, and machinery 
and parts. When everything has been completed in connec- 
tion with it, this exhibit will constitute a highly interesting 
department of the machinery section. 

A large space is occupied by Messrs. Birch, Kirby and Co., 
Limited, British machinery agents. They show a variety of 
rubber and steel goods, including amongst the latter swords 
and bayonets and their parts. They show also a couple of 
steam engines manufactured by Messrs. Ransome, Sims, and 
Jeffries, of Ipswich, an 8 horse-powe> portable and a 16 horse- 
power long-stroke stationary engine. Messrs. H. Isono and 
Co., of Tokyo, Yokohama, and Osaka, show a model of a 
turbo-alternator by C. A. Parsons and Co., of Newcastle on- 
Tyne. At the far end of the hall various specimens of 
Canadian gold ores are arranged, sent by the Japanese 
Consul in British Columbia. The proprietors of the Osaka 
Mainichi (daily paper) are erecting a large printing press, by 
E. Marinoni, of Paris. The exhibit of Messrs. Bruhl F:éres 
—of Yokohama, Kobe, New York, and Paris—attracts a good 
deal of attention. They have on view one of the latest 
‘* Oldsmobile ’’ motor cars, motor and safety bicycles, «c. ; 
as also pipe-sinking outfits by Messrs. Edson, of Boston; 
pumps, by Messrs. Davidson, of New York; a Wolverine 
marine gasoline engine, a Springfield gasoline engine, and 
other interesting mechanical appliances. 

The chief exhibits of Messrs. C. Weinberger and Co., of 
Yokohama, Kobe, and Hamburg, are displayed in a separate 
building which they have erected themselves. This firm have 
on view some huge boring machines and other machine tools. 

The Mitsui Bussan Kaisha have a variety of exhibits, 
including oil engines, 12 horse-power and 6 horse-power 
respectively, by Messrs. Ruston, Proctor and Co., of 
Lincoln; an electrical engine and dynamo by Messrs. 
Crompton and Co., Limited, of Chelmsford ; samples of bone 
goods from the United States ; a model of a refrigerator rail- 
way car and fittings by Messrs. Swift and Co., of Chicago; 
one of Messrs. Vickers, Sons and Maxim’s guns; specimens 
of Australian lead ; American lighting and heating apparatus 
for railway and street cars, &c., the whole forming one of the 
best and most varied displays in the building. 

Messrs. Kelvin and James White, Limited, of London and 
Glasgow, have one of their patent compasses on view. Mr. 
Silver Hall, of Tokyo, shows a semi-portable trawling 
engine, by Messrs. Thornewill and Warham, of Burton-on- 
Trent; while Messrs. Alfred Herbert, Limited, of Coventry, 
show a patent lathe. A small gas engine, manufactured by 
Messrs Thomas Melvin and Sons, of Glasgow, is shown by 
Messrs Berrick Brothers, of Yokohama. 








Tarx’s law with regard to liquid drops does not hold 
‘ood under all conditions. According toa paper in Comptes Rend vs; 
y M. M. P. A. Guye and F. L. Perrot, the weight of drops 1s 
greater for rapid formation than for slow formation, the orifice 
being the same in both cases, Beyond a certain period of forma- 
tion the weight is constant. Thus, for a tube 3-17 mm. diameter, 
the weight is independent of time of formation if the latter exceed 
30°seconds. In ascertaining experimental laws on drop formation, 
this time of formation should, therefore, be always taken into 
account. Experiments show that Tate’s law is only approxi- 
mately satisfied, and criticism of Leduc and Sacerdote’s verification 
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TOOTING ELECTRIC TRAMS—TEMPORARY GENERATING STATION 

















THE TOOTING TRAMWAYS. 

To-pay the Prince of Wales is to open for traffic the tram- 
way lines between Tooting and the Westminster, Blackfriars, 
and Waterloo Bridges, which have just been converted for 
electrical working by the London County Council. The 
accompanying illustrations and information will, therefore, 
doubtless be of interest toour readers, more especially as this 
line is equipped on the conduit system. Estimates amount- 
ing in all to £623,500 were adopted by the Council on February 
19th, 1901. These estimates included the first part of the 
electricity generating station and railway sidings in con- 
nection therewith—which it was at that time proposed should 
be cstablished at the Camberwell depét ; the permanent way ; 
machinery and generating plant; ard rolling stcck ard 
electrical equipment. Only a small provision was made for 
car sheds, as it was thought probable that the exist- 
ing buildings could be adapted and used for the pur- 
pose, but no decision had been arrived at. Later on it 
was decided that a better course would be to build a large 
car shed on the site of the Clapham depét and land 
adjoining. This has since been acquired for the purpose. 
Owing to a difficulty in arranging with the railway com- 
pany about having a siding run into it, it was found 
impossible, to use the Camberwell depot as the site for the new 
generating station. In July, 1901, it was decided therefore 
to erect the generating station on the site of the Greenwich 
dept, which is the Council’s freehold, and on some adjoining 
Jand which had to be specially acquired. This station, at 
Greenwich, is eventually to be large enough to contain plant 
of sufficient power to serve the whole of the tramways south 
of the Thames which are under the control of the London 
County Council. The Greenwich site has the advantage of 
possessing a frontage to the river. This move to Greenwich, 
and the construction of a new car shed—the original notion 
that the existing sheds could be usilised without much ex- 
tension having proved fallacious—of course necessitated an in- 
creased expenditure. Accordingly, revised estimates, amount- 
ing in all to £981,497, were submitted and agreed to in July, 
1902. The increase was the sum of £357,997. The provision for 
generating plant was greater in the second lot of estimates 
than in the first, on account of the wider scope which it was 
proposed to give to the Greenwich station. This to some 
extent explains the largeness of the increase. 

The total cost of the Tooting lines is given in a report of 
the Highways Committee of the Council as £440,120, and the 
length of the line converted is, approximately, 16-4 miles. 
This sum of £440,120 includes the cost of rails and road work, 
the whole cost of a temporary power station which has been 
erected at Loughborough Junction, a proportion of the cost of 
the sub-stations and car sheds, and the necessary cables, &c. 
It is apportioned as follows :— 








Total. Rate per mile. 
P « £ 

Rails and road work .. 224,020 13,6€0 
Cars—6-1 tothe mile.. .. .. 72,500 4,420 
Power station and cables .. 74,000 4,510 
Sub-stations Sd, ae See-~ we 20,600 1,255 
Car sheds and workshops . . 84,000 2,075 
Incidentals !.. 6... 15,000 915 

£440,120 £26,885 


_It is anticipated that the power station will contain suffi- 
cient plant to supply current for the working of the tramways, 


which are now in course of construction, between Camberwell | 


Green and Vauxhall. The cost of this power station will 


therefore be divided between the two routes, and the Tooting | 


line will work out less expensively, since the full cost of the 
station is included in the above summary. The actual 
estimates for the Tooting lines on the basis of 6-1 cars per 


mile was £23,387 per mile. This estimate, however, was | 
made when it was considered unnecessary to make many | 
extensions to the car sheds. Then, too, there are credits to be | 


= for old rails sold, and it is stated that when these are 
aken into account the difference between estimate and actual 






























cost is less than £1000 a mile. Even this will have eventually 
to be reduced when credit is finally taken in respect of the 
sale of horses and old materials from the discontinued horse 
lines, and the disposal of properties no longer required. The 
Consulting Engineer’s estimate should prove to be exceed- 
ingly close to the actual expenditure when all items are 
taken into account. 

Although the electrical machinery at present in position 
serves only that portion of the line which extends from West- 
minster Bridge to Tooting, the order already placed for 
generating plant includes two 1500-kilowatt direct-current 
machines and three-phase machinery, consisting of two 1500- 
kilowatt generators and eleven 300-kilowatt motor generator 
sets, and various other small auxiliary sets, including small 
motor generator sets and steam-driven exciters. It was early 
decided that the portion of the line now completed for run- 
ning was to be supplied with energy from a temporary power 
house, and arrangements were made with the South London 
Electric Supply Company, under which the large direct- 
current machines were erected in a temporary corrugated iron 
building on this company’s premises rear Loughborough 
Junction Station. Steam is obtained from additional boilers 
placed in the boiler-house of this company. There are two 
generators installed at this station—each of them of 1500 
kilowatts output, these being coupled direct to Ferranti 
cross-compound vertical engines—see above. The dynamos 
are of the twelve-pole compound-wound type wound to 
develop at full load, and at 150 revolutions per minute, an 
output of 2400 ampéres each at 625 volts. These machines 
are being supplied by Messrs. Dick, Kerr and Co., Limited, 
and are constructed generally in accordance with this 
firm’s standard practice. They have cast iron magnet 

‘frames, these having been cast at the firm’s Preston 
works, where we had an opportunity of seeing the machines 
when they were being made. The complete magnet 
frame with its poles weighs 30 tons. The frame is dividea 
horizontally, and can be slid sideways parallel to the axis of 
the shaft, for convenience of getting at either the lower field 
coils or the armature. The pole pieces are of laminated 
steel, and are cast into the magnet frame. The field spools 

‘are held in position by means of detachable pole shoes, 
specially shaped with the object of giving an efficient dis- 
tribution of the magnetic flux. The series winding is at one 
end of each spool, and the shunt winding at the other. This 
form of winding is coming more and more into general use, 
owing to the fact that if anything happens to one of the wind- 
ings it is not necessary to remove the other in order to effect 
the repair, as would be the case if the defect occurred in that 
winding which was beneath the other. The spool frames are 
of sheet steel with brass ends. The armature core is, of 
course, built up of laminations carried on a spider. This 
spider is of cast iron, and has a double set of arms carrying 
the rim, which is divided to allow for shrinkage strains. The 
hub is extended so that the commutator spider may be bolted 
to it. The core laminations are clamped in position by means 
of end rings, the end ring furthest from the commutator being 
designed to carry the ends of the armature coils. These 

| rings are of cast iron, and the bolts which hold them in 
position are passed inside the armature laminations, so as to 
be outside the influence of the magnetic field. The core 
stampings are, of course, slotted, and the windings, which 
are insulated with a combination of yarn, Japanese paper and 
mica, are laid in the slots, the coils having been former 
wound. The commutator calls for no special comment, nor 
does the brush gear. These follow exactly the lines of other 
machines made by this firm which have been illustrated and 
described in our columns. Balancing rings are provided so 


as to counteract any attempt at ‘‘ motoring” between any 
pairs of poles. The rings are carried on the armature and 
plate nearest to the commutator. 
The engines have high-pressure cylinders 3lin. in diameter 
and low-pressure cylinders 62in. in diameter, with a stroke of 
3)in. 


The diameter of the piston rods is 64in. The main 





bearings are 18in. diameter and 36in. long. The crank pins 

are 114in. in diameter and 14}in. long, while the crosshead 

pins are 9in. in diameter and 13}in. long. The guaranteed 

steam consumptions per indicated horse-power per hour with 
steam at 190 1b. pressure are as follows :— 

At full load condensing .. 13} 1b. .. Non-cordensing .. 164 

.. 13} Ib, ~<a 


ae | ” ” . “ooo” ” 


Ib. 
Ib. 
sae Se (a ei MAR a = w. 17h Ib. 
3, 20p.c. overload,, oo, EE cet ” -- 19 Ib. 

The fly-wheel, which weighs 48 tons, is bolted to the 
armature spider, the torsional strains therefore being trans- 
mitted directly from the one to the other without passing 
through the crank shaft. The governing is brought about by 
an automatic governor of the re-lay type, an emergency 
governor being also fitted to work on the throttle valve. 
Should this fail the engine may be shut down by hand from the 
starting platform by means of a knock-off lever, which closes 
the throttle valve. The expansion gear can be operated by 
hand while the engine is running, and variations of speed 
obtained by altering the cut-off. 

We need not for the moment deal at greater length with 
other generating machinery which this firm is supplying, than 
to say that two 1500-kilowatt three-phase alternators are also 
under construction. These are being erected in the works of 
the London Electric Supply Corporation at Deptford, and 
will supply current to sub-stations at different portions of the 
system when the whole gets to work. These alternators are 
likewise to be coupled to Ferranti engines, and are to develop 
three-phase current at 6000 volts when running at a speed of 
150 revolutions per minute. The sub-station plant will 
consist of motor generators by the same firm, and these are 


| a 
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Fig. 1—-TRAMCAR CONTROLLER 


expected to be in service in the course of the next few months. 

At the present moment some two hundred cars are on order, 
half of these being bogie cars and half of the single-truck 
type. The former are being made to the specification of Dr. 
Kennedy—who, as many of our readers are doubtless aware, 
is consulting engineer for the whole scheme—while the latter 
are to the specification of Mr. J. H. Rider, the Council’s 
electrical engineer. It may be mentioned that Mr. Rider 
has also carried out a portion of the electrical work, including 
the arrangement of the temporary generating station and the 
sub-stations, as well as the laying of the electrical mains and 
their connection with the sub-stations, under the super- 
vision of Mr. Alfred Baker, the tramways manager, 
who has the control of the working of the tramways, and 
also advises the Council in all questions relative to tram- 
ways in London. All the cars are being made at the 
works of the Electric Railway and Tramway Carriage Com- 
pany, Limited, and are being supplied by Dick, Kerr and Co., 
Limited, and many of them have already been delivered. 
They have certain modifications from the cars which have 
become standardised in connection with overhead working, 
and we therefore give the following facts regarding them. 
The bogie cars are carried on Brill maximum traction trucks. 
The cars are of the reversed stairway type, and are designed 
to carry 66 passengers. The overall dimensions are 31ft. 6in. 
over the buffers and 7ft. lin. in extreme breadth. The 
underfr: mes of the cars are of teak strengthened at the side 
sills by angle irons, which run the whole length of the car. 
The main structural work in the body of the car is of ash. 
One collector plough is carried on each car, the plough carrier 
being attached to an extension of one of the trucks. The 
carrier consists of a rectangular frame having a central rail 
on which the plough is free to move in a lateral direction. 
The electrical equipment consists of two motors, each of 
which is rated at 37 horse-power, the mvtor having been 
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INTERIOR OF DOUBLE BOGIE CAR 


specially designed for the work. Saving in size, however, it 
differs but little from the motors made by this firm which we 
have before described. The usual single-reduction gearing 
is employed, this running in an oil bath. We give above 
engravings showing the outside appearance of both types 
of car, and also two views taken internally. 

As regards the remainder of the electrical equipment, 
double canopy switches and automatic circuit breakers are 
used on the cars. It will be understood that there is no 
earth return, both the conductors being carried in the conduit. 
The form of controller is shown in Fig. 1. A practically 
identical apparatus was described in our Electrical Supple- 
ment published in December last. We may, however, repeat 
that the arc disrupting device consists of an iron core 
extending from A to B, Fig. 1. This core is wound so that 
the magnetic flux shall have proper relation to the direction 
of the current flowing in the arc. The windings are covered 
with insulation, around which is placed a series of thin 
copper rings C, so arranged that each ring subtends a 
finger and contact. These copper rings are kept apart by 
distance pieces of high resistance material. The effect 
of this device upon the arc is instantaneous and efficient. We 
have seen a spark made by breaking 100 ampéres at 500 volts 
instantaneously extinguished by it. The whole device can be 
readily swung out for repairs—it being carried on hinges—or, 
indeed, dismounted altogether. For rheostatic braking the 
present controller has been designed so that the three notches 
used for power working in parallel can also do duty for 
braking when approached in the other direction. There are 
seven power notches and five brake notches. The wiring 
diagram which we reproduce in Fig. 2 gives a good idea of 
the general arrangement employed. 

The track equipment is interesting in that it is on the 
conduit system. Different contractors are carrying out 
different portions of the route. The general form of conduit 
employed is shown by cross sections taken in two places in 
Fig. 3. A few words as to the reconstruction of the track— 
that is to say, its conversion from horse traction to the 
conduit system—may be useful. For the most part excellent 
material was found to have been used as the foundation for 
the old horse tracks. The old method of removing this with 
road spikes and sledge hammers was found to be not only too 
costly but too slow. The following method, a practical 
illustration of which is given in one of the engravings on page 
502 was employed. 

The margin of the old track on the outside is broken out 
with spikes in the ordinary manner just deep enough to permit 
of the insertion under the concrete bed of special lever jacks. 
A distance of some 50ft. to 60ft. is dealt with at a time, and 
the jacks are spaced at about 4ft. to 6ft. centres, as the lifting 











resistance of the bed may require. The whole of the existing 
concrete bed and track is then lifted bodily, and packed up 
from its outer edge. It is then broken with spikes and sledges 
in the ordinary way from the top. After the old track is 
broken up and the débris removed, the centering and grading 
of the tube cutting, and the trimming of the track excavation 





INTERIOR OF SINGLE TRUCK CAR 


been fixed, the yokes are secured in position by partially 
forming the bottom of the tube with 5 to 1 concrete, 
immediately under and up to the invert of the yokes. The 
tube and insulator boxes, which are spaced at 15ft. centres, 
are then made in 5 to 1 concrete. Owing to the closed 
nature of the tube, special wood centres have to be used 
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Fig. 2—DIAGRAM OF 


is then commenced, chases being cut for the cast iron yokes, 
which are spaced at 3ft. 9in. centres throughout the whole | 
length of the tube. The next operation is that of fixing the 
tie bars, and bolting the slot rails to the yokes, and packing 
the same up with temporary cross sleepers and grading to the | 
correct finished levels. When the levels of the slot rails have 
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TRAMCAR WIRING 


for this work. These ate made in two segments sufficiently 
long to bridge from one yoke to another, and are held in 
position against the adjacent yokes bya longitudinal wedge 
which can be readily loosened by means of a special tool 
from the slot itself. The segments and the wedge pieces can 
then be drawn along the conduit ready for setting in position 
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Fig. 4 shows an end view of the tube centering in Messis. Ferranti. The low-tension cables for conveying the 
lative tothe yoke. Specialcenterings, which | current to the lines were supplied by the British Insulated 
| and Helsby Cables, Limited, of Prescot, while the ducts for 
tion of the conduit, the track foundation, com- | carrying the cables were manufactured by Messrs. G. Skey 
f 7 to 1 concrete, is put in position, and as soon asthe | and Co., of Tamworth, Messrs. Stanley Brothers, of Nun- 
t the work is sufficiently advanced for plate- 
Of course the track rails have to be made to gauge 


| eaton, and Mr. H. R. Mansfield, of Burton-on-Trent. 


“a | In addition to the work already mentioned, the Council 
a e slot rails, and on curves both have to be made asfar | has acquired a site between Grosvenor-road and Pulford- 














Cross Section at Yoke 











Cross Section at Insulator Box 


Fig. 3—SECTIONS OF CONDUIT 


as po : 
hee bo be bent to suit the curves. 

Insulator frames and covers are placed every five yards. 
The conductor T’s are supported on an insulator, which is 
shown in Fig. 5. é 
sides of the slot rails at 15ft. centres. 


As a matter of fact, the sump holes for draining the conduit 
to the sewers afford this facility, without as a rule special pro- 


vision having to bemade. The conductor T’s are fed into the | 











Section 
Fig. 4—TUBE CENTERING 


conduit at these openings, and are suspended by means of 
special tools to small carriages running on the tables of the 
slot rails, and in this way are carried to the point where they 
are required, and secured to the insulators at each insulator 
box ; the necessary bonds for connecting electrically adjacent 
T rails are fixed in position by a special hydraulic press, 
which can be used through the inswator box opening. Some 
idea of the method of conveying the tee rail through the tube 
can be gathered from Fig. 6 and from one of the views on 
page 502, whereon are given several views of the track at 
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Fig. 5—INSULATOR 


different periods of its construction. A considerable portion 
of the tramways in the South of London are being converted 
to this form of electric traction. The contractors for the 
road work of the Tooting lines, including excavation and 
platelaying, were Messrs. J. C. White andCo. We may here 
mention that Messrs. Dick, Kerr and Co. are constructing the 
section of permanent way between Old Kent-road and Green- 
Wich on exactly similar lines to the Tooting track. The rails 
and fastenings are being supplied for the Tooting line by 
Messrs. W. Scott, Limited, of Leeds. The switchboards at 
the sub-stations have been made by Messrs. Cowans, Limited, 
of Manchester, and at the temporary generating station by 





ssible concentric. The conductor tees, of course, have | 


These insulators are bolted to the under- | 
The method of | 
installing the T rails is worthy of notice. _Gaps are left in | 
the conduit at certain intervals for the feeding in of the tees. | 


street for the purpose of erecting on it a generating station 
hg supply energy for working any tramways which the 
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Fig. 6—T-RAIL TROLLEY 


| Council may construct or reconstruct for electric traction in 
| the western half of the county. 








RUSSIAN VIEWS ON SUBMARINE 
WARFARE. 


(From a Correspondent.) 


ALTHOUGH the part to be played by submarine boats in the 
naval warfare of the future is, and is bound to remain for 
some time, a decidedly unknown quantity, a certain section 
of Russian naval experts goes so far as to prophesy that this 
type of boat is destined at no far distant date to put an end 
to all naval warfare. There have appeared of late in the 

tusski Invalid and in the Novo# Vremya several articles 
dealing with the pros and cons of privateering on Russia’s 
| part in case that Power should be engaged in a naval war, for 
| example, with England. In these articles it is suggested 
| that, on a fitting opportunity arising, Russia should declare 
| that it would abide no longer by the Declaration of Paris with 
| regard to privateering, and that, in case of a war with Great 
| Britain, it must issue letters of marque, in order to damage 
| British trade to the utmost. If this were done, then Great 
Britain would be compelled to use its warships for escorting 
individual merchant ships, and thereby the British sea power 
| would be dissolved entirely. The articles referred to make a 
| special point of showing the advantage to Russia of such 
a war of privateering. Recently the Novot Vremya 
published an article by ‘‘ Nauta,’’ who has written already 
many able articles on naval matters; in his latest article 
‘‘ Nauta’’ maintains that the discovery of the submarine 
renders all naval warfare impossible. He thinks that three 
or four years will pass before the submarine will be able to 
destroy all warships and place all maritime countries on an 
equal footing. He draws a very fanciful picture ; thus, every 
| country will be mistress of its seas and harbours, and will not 
| be obliged to protect them by forts or by fleets; there will be 
no need to protect merchant vessels; all the Powers will be 
able to carry on war without any single Power deriving any 
advantage from so doing, for war will make no Power any 
stronger; and no harbours will be captured by the foe, for 
the submarines will allow neither attack nor the landing of 
soldiers. There is no defence against attacks by submarines ; 
but the latter can neither fire big guns, nor take fortresses, 
nor engage with one another in combat. Thus, if once it 
becomes impossible to enjoy the results of a naval victory, 
then, in ‘‘ Nauta’s’’ opinion, it will be useless to continue to 
| build ironclads and cruisers, and then the marine Ministries 
| of the world will busy themselves in fostering trade and 
| universal peace. ‘‘ Nauta’’ supposes that Russia is at war 
with every country. The hostile fleets approach the Russian 
harbours to blockade them, and then to occupy the land with 
troops brought up on transports. But Russia’s submarines 
attack the foes night and day, and finally sink all their iron- 
clads. The sea is then free; Russia at once ships its troops 
for England, Turkey, or Japan, and on nearing the enemy’s 
coasts these transports aresunkin turn. Therefore ‘“‘ Nauta’’ 
concludes that such a prospect renders naval warfare im- 
possible. In fact, he foresees nothing but a series of 
disasters wrought in turn by the defending fleet of submarines. 
He goes so far as to suggest that submarines should be con- 
veyed on shipboard to an enemy’s coast, and then launched 
to carry their work of destruction into the enemy’s home 
waters, 
A critic, writing in the Herold, confesses that the sub- 





marine is destined to become of enormous importance, and 
he reminds ‘‘ Nauta’’ that there is another invention, which 


is destined equally to make an end of land warfare on the 
same lines of continual and universal destruction by means 
of dynamite dropped from balloons. Some tons of dynamite 
dropped from the clouds upon the foe would, under favour- 
able circumstances, destroy an army in the field, and a 
country would soon grow tired of sending up fresh forces to 
be destroyed in this fashion. In both cases so much will 
depend upon ‘favourable circumstances.’’ A very great 
deal remains yet to be done before the submarine can be 
regarded as a sound and reliable factor in naval warfare, 
and the balloon, charged with explosives, must always be 
a conspicuous object, and at the mercy of the air currents. 
Moreover, it is just possible that such balloons might be 
placed in the list of methods not allowable in modern 
warfare. 

‘‘ Nauta,’’ highly as he estimates the future power of the 
submarine, is quite ready to withdraw all that he has said as 
to the submarine being able in time to make naval warfare 
impossible, if it can be proved either that submarines can 
engage each other in combat, or that there is any means of 
protecting warships from mines, which can be laid at will. 
Finally, ‘‘ Nauta’ arrives at the rather strange conclusion 
that Russia would be committing no error if, and even 
before the practicability of submarines is finally tested and 
proved, it would cease to build large warships and restrict its 
naval activity to building submarines and torpedo boats, and 
also to laying down submarine mines at every possible point 
where an enemy might appear, as it will never fall to Russia’s 
lot either to bombard an enemy’s fortresses or to destroy an 
enemy’s trade. 








DOCKYARD NOTES. 





Tue Russian armoured cruiser Bayan has been visiting 
Portsmouth on her way to Kronstadt from Toulon. She left 
on Tuesday for Kiel, where she is going to complete with 
coal—Welsh coal being cheaper on the Continent than in 
the island that produces it! So, at least, said the Bayan’s 
officers, coal being 21s. 6d. a ton on the Continent and 23s. 
at Portsmouth. There is only one firm at Portsmouth able 
to supply foreign warships with coal, and it is perhaps only 
human nature to try to take advantage of a monopoly. 
The result in this case was that the Bayan only took 400 
tons—enough to get her to Kiel. Moreover, as her captain 
was most particular about the quality, and insisted on the 
coal being all nobs, the profits of the merchant were probably 
not very great, especially as facilities for the private purveyor 
hardly exist at Portsmouth—a hulk not being allowed. 





However, if Russia is four hundred one-and-sixpence’s 
out over this transaction, she has scored heavily enough 
otherwise. Not only is the Bayan wonderfully up to date— 
we are used to that in foreign warships— but, though she has 
only been a little while in commission, she is singularly 
efficient.’ She is smart in the best sense of the word, and 
there has been a good deal of revision of opinions as to the 
value of the Russian navy during the last few days at Ports- 
mouth. Captain Wiren, who commands her, is the type of 
officer that any navy would be glad to possess. In other words, 
he is ‘‘ keen all the way.’’ This perhaps accounts for the 
rumour now going round at Portsmouth to the effect that 
the Bayan’s men all believe their captain to be Nelson re- 
incarnated. It is a quaint idea, but a singularly useful one, 
if a war comes along. All told, the Bayan’s visit has tended 
to put the Russian navy in a new light. There has been a 
tendency to regard it as a negligible quantity hitherto. Now 
—tempora mutantur. 





Lorp CHARLES BeresForD has followed words with deeds 
in the Channel Fleet. Amongst other things he makes each 
captain manceuvre the fleet inturn. The idea is not novel, 
but it is all too rare. As a@ result, when the present Channel 
Fleet captains come to be admirals they ought to know some- 
thing of their work. 








NAvaL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer lieutenant: W. J. 
S. Perkins, to the Triumph, for the Osprey. Engineer sub-lieu- 
tenant: D. Black to the Research. Engineer sub-lieutenant 
(temporary service): S. U. Hardcastle has been promoted to the 
rank of engineer lieutenant. Senior engineers, R.N.R.: D. A. 
Stewart-Lee, to the Duke of Wellington, and H. C. Small, to the 
Pembroke, for three months’ instruction. Engineers, R.N.R.: R. 
Torrie, A. E. Nuttall, R. H. Atkinson, and A. J. Harlow, to the 
Duke of Wellington, and J. Dunning, P. M. Kelt, and H. J. 
Ray, to the Pembroke, for three months’ instruction. Assistant 
engineers, R.N.R.: F. W. James, to the Duke of Wellington, W. 
B. McCall and A. G. Lole, to the Pembroke, for three months’ 
instruction. 

THE ADVANCE IN RUBBER PRIcES.—The circular recently issued 
by the India-rubber Manufacturers’ Association notifying an 
advance of 10 per cent. in the price of mechanical goods, which 
may be roughly described as packing, belting, and hose, has, no 
doubt, come as an unwelcome surprise to the buyers chiefly 
affected, and yet a mere glance at the facts which have led to the 
issue of the notice must assuredly, we think, bring conviction to 
the keenest buyer that the trade has ample justification for its 
action. Although the present situation in the trade is the 
component of several factors, yet one of these so far surpasses the 
others in importance that we shall confine our remarks as to cause 
to thishead alone. It goes almost without saying that it is to the 
rise in price of raw rubber that the manufacturers circular is 
directly attributable. Para rubber, which is the best quality and 
which rules the market quotations, has seen some rather 
prominent fluctuations in recent years, and its purchase has come 
to be looked upon as a proceeding of a highly speculative nature. 
In 1900 the price reached 4s. 2d. per Ib. Since then it has touched 
2s. 10d., a figure which enabled those firms who had bought largely 
to do pretty well for themselves, Of late, however, contrary to 
opinions which were freely expressed, a steady rise has . been 
perceptible, the present price being 3s. 1ld., with every prospect 
of the figures of three years ago being exceeded in the near future. 
Under the circumstances, therefore, it was not only natural but 
imperative that stringent measures should be taken by manu- 
facturers to ensure that they should not, in taking contracts, lose 
money. It was not merely a consideration of greater or less 
profit, though this cannot, of course, be looked upon as merely of 
subsidiary interest. We have said that the rise in price is 
perfectly justifiable in itself, but we can go further than this, and 
say that it is advantageous for the buyer, because it has obviated 
the alternative of a reduction in quality. Such reductions have 
been resorted to in the past much more freely than was to the 





ultimate advantage of either buyer or seller, 
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RAILWAY MATTERS. 


AN agreement between Manchester and Salford in 
regard to the running of through tramway cars has been signed, 
and itis expected that thenew arrangements will come into operation 
in a few weeks, 


Tue total sum offered by England as compensation 
for the confiscation of the Netherlands South African Railway will 
not exceed 125,000,000f. The shareholders intend holding a meet- 
ing in Berlin to discuss the situation. Diplomatic intervention 
will probably be invoked. 


Rattway enterprise in Spain during 1902 was marked 
by the extension of the line from La Robla to Valmaseda as far as 
Luchana, near Bilbao. The length of this extension is 18 miles of 
metre gauge. A metre gauge iine of 21 miles was also opened 
from Astillero—Santander—to Ontaneda. 


Tue order for rails to be delivered by the Russian State 
Ironworks during the next three years have been fixed at the 
following prices per pood of 36 lb.:—For 1903, 2s, 7?d.; 1904, 
2s. 53d.; and for 1905, 2s. 44d. Beginning with 1906, the giving out 
of these orders among the various ironworks will cease. 


THE result of the first week's working of the Mersey 
Railway, involving a three minutes’ service by electricity, which 
has superseded steam traction, shows an increase of over 37,000 
passengers compared with the previous week, and 45 per cent. 
increased income, and 40 per cent. in excess of the corresponding 
week last year. 


Aw improved fast service has been provided between 
London and Berlin. The train leaves Liverpool-street Station at 
8.30 p.m., reaches Parkeston Quay at 10 o'clock. The Hook of 
Holland is reached at 5 c’clock a.m., Rotterdam at 6.30, Rheine 
12.8, Osnaburgh 12.59, Hanover 3.0, and Berlin 6.43, in place of 
10.41 as formerly. 


Te North British Railway Company has increased 
its stock of mineral and goods wagons by introducing a considerable 
number of an increased carrying capacity. Over 500 of 16-ton 
carrying capacity have already been built, and this number is being 
added to every week. It is the intention of the directors to have 
1000 of these large wagons altogether. 


THE purchase of the Calgary and Edmonton Railway 
by the Canadian Pacific Railway Company is announced, the price 
paid being £1,200,000. The railway is 300 miles long. The 
Canadian Northern Railway Company was negotiating for the pur- 
chase of the Calgary line, and this determined the annie 
Pacific Railway Company to exercise its option. 


In the House of Commons on Tuesday the Board of 
Trade’s Bill to facilitate the use of electric traction on railways by 
enabling the companies to acquire the necessary powers by means 
of the Board of Trade’s orders, instead of through the more expensive 
and cumbrous process of coming to Parliament for a private Bill, 
was read a second time. The measure will be of benefit in promot- 
ing changes to electric traction. 


Tue Board of Trade have published as a parliamentary 
paper a return giving a preliminary statement relating to the 
working of railways in the United Kingdom for 1902. The figures, 
which are subject to revision, show that the total paid-up capital 
was £1,216,804,000, against £1,195,564,478 in 1901. The gross 
receipts were £109,534,000, against £106,615,753, and the working 
expenses £67,907,000, against £67,546,677'; the net receipts were 
£41,627,000, against £39,069,076. 

Twenty locomotives have been ordered from German 
locomotive builders in Chemnitz by the Canadian Pacific Rail- 
way. This is said to be the first time that an American railway 
has bought locomotives in Germany. They are to be two-cylinder 
compounds, for passenger service, with three pairs of drivers 
and a four-wheel leading truck. The loaded weight of the 
engine is 84 tons, the loaded weight of the tender 63 tons, or 
the total weight of engine and tender 147 tons. 


Ratiway accidents in the United States for the quarter 
ending December 31st, 1902, are summarised by the Interstate 
Commerce Commission. During the quarter 266 persons were 
killed, and 2788 injured in train accidents. The total casnalties of 
every sort to passengers, employés, and others in the quarter 
amounted to 938 persons killed, and 11,873 injured. The total 
number of collisions was 1683, and derailments 1079, of which 232 
collisions and 99 derailments affected passenger trains. 


On June 19th and afterwards it will be possible to 
travel by train de /uxe from Stockholm to Narvik, on the Ofoten 
Fjord, several degrees within the Arctic Circle. This new railway 
is the most northerly in the world, and the phenomenon of the 
midnight sun can now, for the first time, be witnessed without a 
sea journey. The train will consist entirely of sleeping, dining, 
and drawing-room cars, and Messrs. Cook, the official agents of 
as Swedish railways, are able to reserve places any time in 
advance, 


Tat railways can be successful in not only holding 
their own, but also in creating fresh traffic, when competing with 
electric tramways, has recently been demonstrated on the Liver- 
pool Overhead Railway, where by means of an abnormally high 
rate of acceleration losses have been transformed into profits. 
According to Mr. Philip Dawscn, the acceleration obtained, viz., 
over 3ft. per second per second, enables the trains to maintain an 
average speed of 19 miles an hour, including stops, with stations 
approximately 700 yards apart. 


THe report of Mr. Thomas Robertson, who was 
selected by the Secretary of State for India to examine the whole 
question of the working of Indian railways, has been published, 
says a Reuter telegram from Simla. It recommends that an 
independent Board, presided over by a member of the Viceroy’s 
Council, should contrcl all the railways, It condemns the present 
system generally, but not the men who work it. It urges cheaper 
fares and quicker travelling at lower rates. Mr. Robertson would 
replace the consulting engineers by inspectors with greater powers, 
and thinks that the agents of the lines should have the same powers 
as the managers of the State lines. 


Tue correspondent cf the Standard at Ottawa says 
that the members of Parliament for the Maritime Province are 
organising a strenuous opposition to the Grand Trunk Pacific 
project, unless satisfactory assurances are obtained from the com- 
pany that it will be an all-Canadian route, with the terminus at a 
Canadian port, winter as well as summer. A summer terminus at 
Quebec would be satisfactory, but it is feared that the Grand 
Trunk will continue to make its winter terminus at Portland, 
thereby continuing to build up an American city with Canadian 
traffic. The Maritime members want a continuation of the road to 
m3 Jobn, on Canadian territory, and not through the State of 

aine. 


AccorDING to the report of the proceedings of the 
Board of Trade up to December 31st last, the Light Railway Com- 
missioners have received 420 applications for orders to authorise 
light railways—which include applications for amending orders— 
since the passing of the Light Railways Act; 1§96. In respect of 
212 applications orders have been submitted to the Board of Trade 
for confirmation ; 30 other applications, in respect of which orders 
are under settlement, have been approved by the Commissioners, 
and 156 applications have been rejected or withdrawn. The 
decisions with respect to two applications have been deferred, and 
= ~ applications made in November last remain to cons 
£1Gereqd, 





NOTES AND MEMORANDA. 


Tue annual conversazione of the Royal Society will be 
held to-night—Friday. 


Bortna operations have led to the discovery of rich 
beds of naphtha in the Ferghana district of Russian Turkistan 
and in the neighbourhood of the Russian Central Asian Railway. 


Tue Transatlantic passenger traffic at Boston, U.S.A., 
increases by leaps and bounds. In 1898 the number of passengers 
carried inwards and outwards was 29,337 ; in 1899, 39,872 ; in 1900, 
40,905 ; in 1901, 57,065 ; and in 1902, 86,849. 


Sout African statistics as to the cost of winning gold 
show that in 1889 it cost lls. 10-1d. to produce a sovereign’s 
worth of metal. In 1902 it cost 133. 8-2d., and of these total 
costs labour alone amounted in 1899 to 5s, 10-9d., and in 1902 to 
7s. 4-3d 

At the beginning of 1902 Germany possessed about 
389 trusts, of which 300 were organised by manufacturers, and the 
remaining 80 by dealers. Since then the total number has risen to 
400, of which the chemical industries contribute proportionately 
the largest number. 


In reply to a question asked in the House of Lords by 
Lord Lamington regarding the number of cases where injury to 
persons and property had resulted from motor cars, Lord Belper 
replied that in the Metropolitan Police district only forty persons 
had been injured by light locomotives in 1902, and that not a single 
person had been killed. 


TueE Council of the Chemical Society has awarded the 
Longstaff gold medal to Professor William ‘J. Pope, F.R.S., head 
of the department of pure and applied chemistry in the Manchester 
Municipal School of Technolozy, for his researches on the stereo- 
chemistry of the compounds of elements other than carbon. The 
medal is awarded triennially. 


A RECENT computation gives the total aggregate power 
of steam turbines in use, under construction, or ordered in 
different parts of the world, at over 500,000 horse-power. Of this 
total the major portion is for the driving of dynamos, alternators, 
or other electrical machinery, while the next in point of power 
consumption is marine engines. 


A PAPER was recently read on the cementation of 
iron before the Paris Academy of Sciences by M. Georges Charpy. 
Cementation is not limited by the solubility of carbon in iron. 
Under certain conditions the iron may be completely converted 
into carbide of iron or the carbon may be indefinitely converted 
into graphite by the action of a limited quantity of iron. 


THREE steam ice-breakers are now being built in the 
shipbuilding yards at Nicolaieff, on the Black Sea, and they are 
destined for service in the various ports of that sea. The Yermak 
has had a busy season in the Baltic and Gulf of Finland. This 
ice-breaker will not undertake the projected voyage to the Arctic 
regions during the coming summer; certain repairs are needed by 
its screw, and these will now te carried out on the Neva. 


A ktnD of cast wrought iron made from melting scrap 
wrought iron with about 6 per cent. of aluminium to make it 
fluid has been much used in America for yokes of dynamos, and 
one of the German firms employs a compound magnetic circuit 
made by heating wrought iron slabs to redness and then running 
them round with cast iron to the exact contour required. When 
turned out of the sand no wrought iron is visible, and the tooling 
is about the same as for an ordinary casting. 


Some twenty years ago, when Dr. Langley invented 
his ‘‘ bolometer,” the instrument was abie to measure temperature 
to about one one-hundred-thousandth of a degree. Since then, 
during fifteen years of constant advance, latterly associated with 
a great improvement of the adjuncts, particularly of the galvano- 
meter, at the hands of Mr. C. G. Abbot, this has been brought to 
measure somewhat less than one-hundred-millionth of — 
and this almost infinitesimal amount is distinguished with iness 
and precision. 


A REMARKABLY economical performance, as regards 
consumption of petrol, was recently accomplished in the 100 miles 
non-stop trials of the Automobile Club, by a 10 horse-power 
Chenard-Walcker motorcar. The car loaded weighed 20 cwt. 1 qr., 
and performed the entire run, including some heavy hills, using 
only 1-68 gallons of spirit. This works out roughly at jd. per mile 
for fuel. It is reported that ‘‘ the car was driven very slowly, with 
the engine throttled the whole time, declutched and stopped down 
all gradients, and restarted by letting inthe clutch.” These facts, 
notwithstanding the performance, will rank with anything which 
has previously been done by the petrol car. 


Various experimenters have obtained interference 
between light waves with a difference of path reaching in one case 
as much as 790,000 wavelengths. Professors Lummer and Gehrcke 
now describe experiments in the ‘‘ Proceedings” of the German 
Physical Society, in which interference phenomena were obtained 
after nine reflections at the surfaces of a uniform plate, 7. 
senting a difference of path of 2,600,000 wave lengths, and they 
draw the conclusion that among the particles of vapour in the 
mercury arc used as a source of light, the greater portion send out 
light capable of producing interference for a longer time than the 
—— than 10-* of a second—in which 24 million waves are 
emitted. 


THE turbine destroyer Velox has again been tried on 
the measured mile off the mouth of the Tyne, with a view to her 
acceptance by the Admiralty, It will be remembered that a 
similar trial some two months ago proved the coal consumption to 
be excessive, it being approximately 10 tons per hour, The 
Western Morning News understands that the results of the last 
trial gave much more satisfactory results—slightly less than 
7} tons per hour being recorded—while the required speed of 
27 knots was fully maintained during the four hours’ run. This 
consumption, which is a surprising improvement on previous 
attempts, was estimated to represent 2-2lb. per indicated horse- 
power developed by the turbines. 


Last Friday the air ship built by the brothers Lebaudy 
made a successful and prolonged trip from Moissons, covering 
nearly twenty-four miles in one hour and thirty-six minutes. The 
chief characteristics of the vessel are as foliows :—Length, 
56 metres ; capacity, 2284 cubic metres ; capacity of rein, 
filled with air to compensate variations in the volume of the 
hydrogen, 311 cubic metres ; diameter of the two steel screws, 
2 metres 80 centimetres ; area of the rudder, 9 square metres ; 
weight of the balloon, when inflated with hydrogen, and two 
—— on board, 2960 kilogrammes. The motive power is 
derived from a 40 horse-power Mercedes petrol motor, which only 
weighs 400 kilogrammes, or 10 kilogrammes per horse-power. 


Accorpine to M. Henri Becquerel, the radiation of 
polonium differs from that of radium by the atsence of rays 
resembling the kathode rays. The ehief portion of the polonium 
rays possesses identical properties with the a-rays of radium and 
the canal rays of Goldstein. Up to the present these have been 
the only polonium rays known, but the author has recently recog- 
nised the existence of other rays, distinguished by their power of 
penetration. These penetrating rays produce effects which are in 
every way comparable with the penetrating rays of radium 
filtered through a considerable thickness of metal. Hence it would 
appear that of the three distinct kinds of radiation possessed by 
radium, polonium possesses only two, the part missing being that 
of a kathodic naturo, 





MISCELLANEA. 


Tuer Cathedral of Notre Dame, in Paris, was lighted 
electrically on Monday for the first time. 


More than 900 iramcar horses, the property of the 
nga County Council, will be sold by auction in London next 
week, 


Tae Amsterdam Sea Canal is being deepened and 
improved. Twenty-five years ago the average measurement of the 
ocean vessels visiting Amsterdam was 1380 tons, but already boats 
of about 3500 tons can get into the harbour. i : 


Wits the opening of navigation in the Gulf of Bothnia 
the Finnish Lloyd will start a regular steamship service between 
Odessa and the Finnish ports. Four steamers, each of a carryi g 
capacity of 2500 registered tons, will run at first. . 


Tue eighth Holland submarine boat building for the 
British Navy was launched from the Barrow Works of Vickers 
Sons, and Maxim last Saturday morning. This vessel is 100ft, in 
ae, embraces features not included in the first five boats 
ordered. 


AccorpiInc to the Press of Warsaw, the first con. 
sequence of the formation of the Iccal iron syndicate has been a 
great rise in prices. Thus, as an instance, iron girders which cost 
hitherto 1-5d. per pood of 361b, are being sold now at exactly 
double that price. F 


On Friday evening last the annual dinner of the Cold 
Storage and Ice Association was held at the Café Monico, Mr. T, 
Berthwick, the President, occupying the chair. Some fifty or sixty 
members and guests were present. Music and speeches followed 
the dinner, and altogether a most enjoyable evening was spent. 


Tue Postmaster-General, Mr. Austen Chamberlain, in 
a printed reply to a question asked in the House of Commons 
a few days ago, says he is in negotiation with the Russian 
Government for the conveyance of the British mails to Chira 
and the Far East by the Trans-Siberian Railway, but has not 
yet been able to settle terms. 


A woman was killed last week by a motor car in the 
Avenue du Bois de Boulogne, Paris. The car, which was travel. 
ling at great speed, caught the unfortunate woman as she was 
crossing the road, and hurled her fully 30ft. away. She was 
picked up and taken to the hospital, where she died soon after 
admission, The driver of the car escaped, 


Tue largest steamer ever built for American account was 
launched on April 16th at New London, Connecticut. She is 
intended for the Trans-Pacific service between Seattle, Honolulu, 
and Yokohama. She is a triple-screw boat, and is 630ft. in length 
and 73ft. 6in. beam. She has five decks and twenty-eight 
water-tight compartments, is fitted to carry 2700 passengers, and 
will steam at an average speed of 14 knots. 


Mr. CarneGie has offered £10,000 for the provision 
of free libraries in the Radcliffe-cum-Farnworth Division of 
South-East Lancashire—£5000 to the Radcliffe District Council, 
and another £5000 to the Farnworth District Council. The first- 
named body have still the offer under consideration, whereas 
the Farnworth authorities accepted the offer as soon as it was 
made to them, and are now looking out for a suitable site. 


Tue Oldham water scheme was rejected on Tuesday 
by a Committee of the House of Lords, One of the suggestions of 
the opponents of the Bill bas been that Oldham should look to 
Manchester for a supply of Thirlmere water. In dealing with this 
point, counsel said Manchester had enough to do to supply its own 
population, and was not likely togo to enormous additional expense 
in aes pipes on the chance of towns like Oldham coming for a 
supply. 

TE Birmingham City Council have finally decided, by 
50 votes to 15, to municipalise and ‘‘electrify” the tramways of 
the city as the leases to the City of Birmingham Tramways 
Company fall in. The alternative proposal before the Council 
was an offer from the company to pay, as a consideration for 
the new leases to extend to 1927, an immediate 74 per cent. of 
the gross receipts, and after 1911 15 per cent. of the same, with 
a minimum of £33,000 per annum, 


A CanapIANn National Exhibition is to be held this 
summer in Toronto. The Dominion Government have made a 
rant of £10,000, and it is expected that the Government of 
ntario will also vote a sum. This promises to be the largest 
exhibition ever held in Canada. The city of Toronto last year 
made a large grant of money for the erection of buildings of a per- 
manent character, including a new art gallery, a dairy building, 
and one for manufactures and liberal arts. Altogether, it is 
estimated the city will spend a million dollars on the exhibition. 


AT a specie meeting of the Blackburn Corporation 
Tramways Committee held this week it was decided to recommend 
the Council to make considerable additions to the existing 
service. Three routes are suggested by the engineer—to Audley, 
a populous district of the town ; to Cherrytree, in the country ; 
and to Revidge, the west-end of the town. The total estimated 
cost of the extension is £26,420. Since being taken over by the 
Corporation the trams have never paid, the total loss being about 
£20,000, but when the additions are made it is hoped to put the 
system upon a paying basis. 

WE learn from a report on the trade of the Consular 
district of Boston, U.S.A., just issued, that brickmaking has taken 
a fresh start in Maine and particularly in Thomaston, where clay 
has been discovered containing a large percentage of pyrites of 
iron, more than in ordinary brick clays, and it is said to 
absolutely free from sand, stone, and lime. A company has been 
formed and a new process introduced for the manufacture of 
bricks—sand will be entirely eliminated. The equipment of the 
new plant is said to be as different from the ordinary brickyar« 
as the hand loom is different from the modern cotton mill. 


Tur Canadian Customs Department have decided that 
the certificate of origin on invoices of British goods entering 
Canada under the preferential tariff must, in future, be accom- 
panied by a declaration to the effect that the chief value of none 
of the articles included in the invoice was produced in Germany. 
This declaration may be added as the last clause in the certificate 
now in use, or may appear separately on the invoice. In the case of 
goods purchased in — or before the 16th ult, for entry 
into Canada prior to June 30th, without payment of the surtax, a 
declaration must be made on the invoice by the exporter to the 
effect that the order for the goods was received and accepted on or 
before April 16th. 


One of the witnesses before the Select Committee of 
the House of Commons which has been appointed to consider the 
rival Bills for the provision of a steamboat service for the Thames 
was Mr. J. M. Fitzmaurice, the chief engineer to the London 
County Council. He said the boats which the County Council 
yroposed to use would have seating accommodation on deck for 
oss 130 to 150 ngers, and probably a total carrying capacity 
of 500. He held that paddle-boats would be more satisfactory 
than screw-propelled boats. As proposed, they would be 160ft. 
long, with a draught of 2ft. 10in, Each would have a crew of six 
men, and the maximum cost of each would be £7000. Twenty-two 
of the existing twenty-six piers were to be used, and three new 
piers built at a cost of each, There would be a fifteen- 
minute service between Hammersmith and Greenwich, provided 
by a fleet of thirty boats, similar in character to those of the com- 
pany, but new and better, 
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GN AGENTS FOR SALE OF THE ENGINEER, 


_F, A. BROCKHAUS, 7, Kumpfgasse, Vienna 1, 
Ly AND WaLs#, LiMirep, Shanghai and Hong Kong. 
‘gaAU AND CHEVILLET, Rue de la Banque, Paris. 
RMANY. AsHER AND Co., 5, Unter den Linden, Berlin. 
P : F. A. BROCKHAUS, Leipzic ; A. TwaiTmEymERr, Leipzic. 
DIA—A- J. CoMBRIDGE AND Co., Railway Bookstalls, Bombay. ; 
ALY. —LOESCHER anp Co., 307, Corso, Rome ; Bocca Frergs, Turin, 
|APAN.—KELLY AND Watsu, Limirep, Yokohama, 
: Z. P. MaRUYA AND Co., 14, Nihonbashi Tori Sanch 
A.—C. Ricker, 14, Nevsky Prospect, St. Petersburg. 
AFRICA.—W™. Dawson & Sons, Limirep, 7, Sea-st. (Box 489), Capetown. 

GorpoN AND GoTCH, Long-street, Capetown. 

R. A. THOMPSON AND Co., 83, Loop-street, Capetown, 

J. ©. JuTa and Co., Capetown, Port Elizabeth, Johannesburg, 

Bast London, Gr , King Williamstown, Stellenbosch 

HanpeL House, Limitep, Kimberley. 

Apams AND Co., Durban and Maritzburg. 
ALIA.—Gorpow anp Gotcu, Melbourne, Sydney, and Brisbane. 

R. A. THoMPson AND Co., 180, Pitt-street, Sydney; Melbourne, 

Adelaide, and Brisbane. 

TuRNER AND HenpERsoN, Hunt-street, Sydney. 
wEW ZEALAND.—Urton anv Co., Auckland ; Craia, J. W., Napier. 
ANADA.—MonTREAL News Co., 386 and 388, St. James-street, Montreal. 
j Toronto News Co., 42, Yonge-street, Toronto, 
WNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
. yuane-atreet, New York ; SusscRiPtion News Co., Chicago, 
TRAIT® SETTLEMENTS.—K&.iy anp Watsu, Limirep, Singapore. 
ON.—WIJAYARTNA AND Co., Colombo, 
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SUBSCRIPTIONS. 
ger can be had, by order, from any newsagent in town or 


pane the various railway stations; or it can, if preferred, be 
supplied direct from the office on the following terms (paid in 
advance) :— 
Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers). . £1 98. Od. 


roTH Reapina Cases, to hold six issues, 2s. 6d. each, post free Js. 10d. 
if credit occur, an extra charge of two shillings and sixpence pez annum 
S will be made. 

oreign Subscriptions will, until further notice, be received at the rates 
ivea below. Foreign Subscribers paying in advance at these rates 
will receive Tak ENGIngER weekly and post froe. Subscriptions sent 
by Post-office Order must be made payable to Tue ENGINEER, and 

accompanied by letter of advice to the Publisher. 
Tun Paper Copigs. THICK PaPER one 


Half-yearly .. £0 188, Od. | Half-yearly £1 . 8d. 

Vearly .. .- £1 168. Od. | Yearly ee £2 Os. 6d. 

(The difference to cover extra postage.) 
ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in © ewe Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case, All except weekly advertisements are taken 
subject to this condition, 
dvertisements cannot be inserted unless delivered before 
Six o’clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
arrive not later than Ten o'clock on Tuesday morning in 
each week, 
tters relating to Advertisements and the Publishing t af the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letters to be addressed to the Editor of Tue EnciInzEn, 


elegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.” 


PUBLISHER’S NOTICES. 
*,” With this week's number is issued, as a Supplement, a Two-page 


Drawing of a Four-wheels Coupled Compound Express Locomotive, 
Chemin de Ker de Ouest. Kvery copy as issued by the Publisher 
includes a copy of this Supplement, and subscribers are requested 
to notify the tact should they not receive it, 











*,* THe JAPANESE LINE-OF-BATTLE SHIP HatsusE.—Our two-page 
Supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 18., by post 1s. 1d. 


*,” If any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
| yng can be ommailel hy obtaining the paper direct from 
his Office, 
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TO CORRESPONDENTS. 


£8 = In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken 01 convinunications which do not comply with these 
instructions. 

4 All letters intended for insertion in Tus Enonvggr, or containing 
questions, should be accompanied by the name and address of the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

427” «We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 





REPLIES. 


H. L.. M.—Apply to the Secretary of the Institution, Great George-street, 
Westminster, 

F. P. (Plymouth).—You need not be anxious. The statement that 
burglars can soften safes with chemicals is wholly untrue. 

W. H. ayp Sons.—The work represents 1,400,000 foct-pounds. A fairly 
good small pump will give a duty of 80,000,000 per 100 Ib. of coal; a 
large high-class engine will give a duty of 112,000,000. Taking the 
first, you have 800,000 foot-pounds per pound of coal. In round 
Seams, you can pump 1000 gallons of water 140ft. high with 5 lb. of 
coal, 

J. J. 8. (Bishops Auckland).—The price of calcium carbide was actually 
reduced throughout Germany at the end of last month by the Associa- 
tion of Carbide Makers, to which association practically all the non- 
French manufacturers of the Continent belong. The address of the 
selling department is Geschiiftsstelle Vereinigte Carbidfabriken, 97-100, 
Landgrabenstrasse, Niirnberg. We believe, however, that the reduc- 
tion in price refers only to material sold for home consumption, and 
that there is ro alteration in the price for export. 

Erricrency.—You ask us in effect to interpret a specification for you. 
That we cannot do, There is no reason why a blowing engine should 
not deliver air at a pressure of 34 lb. per square inch through tuyeres 
with an aggregate opening equivalent in sectional area to that of a pipe 
l6in. in diameter. It is all a question of the size and power of the 
engine. But, again, it is equally possible that the engine is intended 
to force air into a pipe already charged to 3} 1b. In the latter case all 

the conditions might be complied with by a very small engine, as 

nothing is said about quantity. Asa rule, specifications for blowiog 
engines state the volume to be delivered per minute or per hour ata 
definite pressure in the blast main. 


INQUIRIES. 


SAW GUARD. 
Sin,—Can any of your readers tell me who are the makers of the Victor 
saw guard? 
May 13th. J. M. 








BOILER TUBES. 

Sir,—We shall be much obliged to any reader who can supply us with 
information concerning the Berendorf tube. which is being, we under- 
stand, used with much success in Mexico, where the water is bad. 

May 12th. B. 8S. 








MEETINGS NEXT WEEK. 


Roya InstirutTion OF Great Britarn.—Friday, May 22nd, at 9 p.m. 
Discourse on “ Dictionaries,” by Mr. J. A. H. Murray. 

Society or Arts.—Monday, May 18th, at 8 p.m. Cantor Lectures. 
Lecture IV. on ‘“‘ Mechanical Road Carriages,” by Mr. W. Worby Beaumont, 
M. Inst. C.E.——Tuesday, May 19th, at 4.30 p.m. Applied Art Section. 
Paper, ‘‘ Mezzotints,” by Mr. Cyril Davenport.—Wednesday, May 20th, 
at 8 p.m. Ordinary meeting. Paper, ‘‘Fencing as an Art and as an 
Historic Sport,” by Mr. Egerton Castle. 























THE ENGINEER. 


THE address of Mr. Carnegie and the after-dinner 
speech made by Mr. Balfour are noteworthy contri- 
butions to the “ Proceedings ” of the Iron and Steel 
Institute. The first will be found on another page ; 
the second has been circulated throughout the 
length and breadth of the land by the daily Press. 
It would be an affectation to assume that the 
majority of our readers will not be deeply interested 
in both. Mr. Carnegie speaks as the Intelligent 
Scotchman. He would be the first to resent the 
doubtful compliment paid by calling him a genius. 
Mr. Balfour speaks as the Prime Minister, as a 
man who can regard trade questions from a lofty 
and wholly disinterested standpoint. They both, 
in a measure, take the same view and hold 
the same opinion. The way to secure manu- 
facturing peace and prosperity lies in creating 
for the workers a reward other than wages. Time 
was when, as Mr. Carnegie pointed out, men were 
slaves—as recently as 1779 miners in Scotland were 
transferred when the mines were sold. Then came 
free labour, and a fixed wage. The apostles of the 
new gospel of trade say in substance that we have 
advanced yet another step, and that the “ working 
man’ must have a pecuniary interest in the dis- 
charge of his duties. Mr. Balfour’s speech, deli- 
vered at the Hotel Cecil, at the annual dinner of 
the Institute on Friday night, was admirable. The 
misfortune is that it was as beautiful and as frail 
as a soap bubble. The practical audience who 
cheered the pretty sentiments of the Prime Minister, 
knew while they cheered that the whole speech 
rang false. One argument will suffice to show this. 
If, Mr. Balfour holds, one nation prospers, all the 
rest must prosper with it. Nothing can be further 
from the truth. Let us, for example, suppose that 
three nations are engaged in trade. Two of them 
may at any time exclude the third, and confine the 
exchange of commodities to themselves. Mr. Bal- 
four would be right only if the Utopia of universal 
free trade existed, and preferential duties and 
bounties were unknown. It is in no way a conse- 





be prosperous. If it is, then the commercial history 
of the past has to be re-written. We admire Mr. 
Balfour’s noble moralities ; we appreciate and under- 
stand his ethics. Our admiration dies out in the 
light of actual fact. Even Mr. Balfour cannot deny 
that trade rivalry exists. 

Mr. Carnegie commends himself to our attention 
by the circumstance that he has not only made a 
great deal of money, but that he has a consistent, 
continuous, and very interesting story to tell. In 
sum and substance his argument is that every 
business of importance must be carried on by more 
than one man. There must be departments, and 
the heads of these departments should be cousider- 
able shareholders in the concern. He told his 
hearers of the way in which this system is worked 
by the great American Steel Trust. The story 
deserves very careful reading. Its full value will 
not be reached unless it is read between the lines, 
with an intelligent appreciation of what is left 
unsaid as well as of what is said. In the first 
place, read thus, it will be seen that the number of 
young men to whom special pecuniary privileges are 
conceded is comparatively small. Possibly these 
gentlemen are the product of the university, but we 
do not gather this from the address. Rather it 
would appear that they are men possessed of 
natural genius. We may cite the story. of Captain 
Jones as an instance of this. Captain Jones began 
as a working mechanic at 8s.a day. Mr. Carnegie 
promoted him by degrees, and at last offered him 
many shares. Captain Jones would not take the 
shares; he asked instead a “ thundering salary.” 
He was paid as much as the President of the 
United States. It also appears that no small 
acumen is required in those who select the 
young man for promotion. When, however, all 
has been done in this extremely limited field 
that can be done, there remains for solution the 
great problem of the relations of labour and capital. 
The selection and promotion of the heads of depart- 
ments is a totally different thing. There is nothing 
in common between the position of Captain Jones 
and the blast furnace crews, or the hands in the 
rolling mills, or the steel furnace men. Mr. Balfour 
holds that these men ought to understand that the 
prosperity of Mr. Carnegie and his partners is greatly 
to their own advantage. Of course, he did not put 
it in this crude fashion ; he puts it in another way. 
“ Nobody would persuade me that what on the 
whole and in the long run is good for the employed 
is bad for the employer, or that what on the whole 
and in the long run is good for the employer is not 
also good for the employed.” It is exceedingly 
difficult to persuade the working man to take this 
view, probably because its truth is at present wholly 
incapable of demonstration. The men are disposed 
to think that every tcn of steel sold brings so much 
money into the coffers of the Trust. This money 
will be divided up, and it seems a self-evident pro- 
position that the larger the share of Mr. Carnegie 
and his partners the smaller must, of necessity, be 
that of the men. We doubt if it is in the power 
of any political economist to persuade the working 
man that this is not the truth. Of course there is 
a sense in which the prosperity of the employer 
means the prosperity of the employed. But there 
is also a sense in which the ethical proprieties are 
not so fully observed; and the capitalist makes a 
fortune by paying starvation wages in an overstocked 
labour market. Mr. Carnegie is, however, full of 
resource, and he has recounted in much detail the 
system he has introduced for giving the rank and 
file of the army of workers an interest in the 
concern. Our readers will draw, no doubt, different 
conclusions, according to the light in which they 
see the scheme. It is a noteworthy circumstance 
that Mr. Carnegie invests the savings and bonuses 
of the men not in ordinary shares of the Trust, 
but in special guaranteed stocks, and that he speaks 
in the very highest terms of our own saving banks. 

Incidentally we may direct attention to what Mr. 
Carnegie has to say about the iron and steel manu- 
facture as a means of investing money. Once again 
is a lesson read for the traducers of Great 
Britain. How often have we been told that the 
lack of energy, the want of skill, the dearth of tech- 
nical education, have placed this country at the 
mercy of such competitors as the United States and 
Germany? We learn from Mr. Carnegie that all 
the marvellous advantages possessed by the United 
States have not sufficed to prevent the ruin of con- 
cerns of the finest type. The United States iron 
and steelmaker has ore at about half the price we 
pay for it; coal and coke certainly not more than 
two-thirds of our price; a system of railway and 
water carriage held to be the cheapest in the 
world; a protective tariff that forbids competition. 
“Tt is an instructive fact,” says Mr. Carnegie, 
“that the majority of the largest manufacturing 
concerns in the United States have at some period 
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been mortgaged, re-organised, or sold by the sheriff 
to the great loss of their original owners. Indeed, 
those which have escaped financial trouble are the 
exceptions.” With this statement before us, backed 
up by a long circumstantial list of failures, we may 
be excused if we ask in what way is the business 
man, the engineer, or the chemist of the United 
States better than we are? It is to be regretted 
that Mr. Carnegie did not stop to explain how, 
under the circumstances, millionaires are created. 

The detailed statement of the Steel Trust’s method 
of securing the energetic action of its men abounds 
in interest. That the principle involved is admirable 
we do not for a moment doubt. Its application in 
practice is full of difficulties, to which it is impos- 
sible to do more than allude here. The system has 
been tried for years in this country ; but no one has 
as yet attained the same success as Sir George 
Livesey and the South Metropolitan Gas Company. 
In that success, however, we see not so much the 
merit of the scheme as the genius of the man who has 
succeeded in allaying the suspicions of the workers 
and the fears of the directors. No doubt the con- 
ditions are peculiar, and it must be remembered 
that the security presented by shares in the gas 
company is assured, and cannot for a moment be 
classed with the extremely speculative nature of the 
Steel Trust shares. Mr. Carnegie’s aphorism, “every 
workman a shareholder would put an end to most 
conflicts between labour and capital,” is, we think, 
very far from being a general truth. There are 
many firms at home and abroad, the workmen of 
which are very much better off than the share- 
holders. The object aimed at is, no doubt, pay- 
ment by results. All profits go intoa box. All 
profits are shared. The harder and better the profit 
sharers work the greater the profits and the larger 
the sum to divide. All this is very simple. Unfor- 
tunately in actual practice the conditions are very 
complex. Probably the great difficulty of all stand- 
ing in the way of profit-sharing schemes lies in the 
deep-rooted want of faith on the part of the work- 
men in those who divide the money. Those who 
believe that this difficulty is insurmountable we 
advise to peruse with care the paper on the profit- 
sharing scheme of the South Metropolitan Gas 
Company, read by Sir George Livesey before the 
Labour Association in October, 1899, at Newcastle- 
on-Tyne. 


SOUTH AFRICA AND THE ENGINEER. 


THE very many letters we have received from 
manufacturers and others on the subject of our 
Special Commissioner’s articles from South Africa, 
and the manner in which these articles have been 
reprinted and commented on in papers all the 
world over, testify to the interest created by them, 
and to the thirst for information which still exists 
on the subject of South Africa. It is not for us to 
comment on the manner in which our Special 
Commissioner has carried out his exhaustive and 
very difficult task. But we may claim, at all 
events, that he has dealt with practically every 
conceivable engineering problem that exists in our 
possessions south of the Zambesi River, and he has 
done so in a straightforward manner. Facts, 
theories, impressions, arguments, and advice have 
been given freely, and in plain language. When 
such is the case, it only stands to reason that from 
time to time certain things must be said which do 
not please all parties. Our purpose, however, was 
not to please, but to gather, formulate, and present 
to our readers a mass of much-needed information. 
The mission of our representative was purely utili- 
tarian, and in carrying it out we gave him a free 
hand, unhampered by any editorial point of view. 

It has been a satisfaction to us to note that in 
carrying on his investigations he has had occasion 
to confirm many of the principles which have gone 
to make the policy of THe Enainerr. One of 
these, and perhaps the most important of all, is a 
firm belief in the strong position of the British 
manufacturing engineer. That our manufacturing 
methods are perfect we have never maintained. 
That there is room for improvement is a mere truism 
which will hold good until the industrial progress of 
the world shall have come to a standstill. We 
have not, however, been of those who have lifted 
their voices in general abuse of the methods of our 
manufacturers, for the simple reason that to abuse 
in general terms is usually unjust and always use- 
less. Our Commissioner has had occasion, over 
and over again, to point to the weak spots in our 
manufacturing armour. He has quoted local 
criticism, and has shown us where and how we are 
losing trade, and in what class of machinery and 
plant that loss is taking, or has taken, place. He 
has, however, avoided generalities, and in each case 
be has given chapter and verse for his statements. 
He has done more than this, for he has, whenever 
possible, suggested a remedy or accounted for the 





state of affairs, and it is for this reason that the 
information he has given should prove practical 
even when unpalatable. 

When all is said and done, we are glad to find 
that the British engineer is distinctly holding his 
own in South Africa, and that, in whatever degree 
the war may have enhanced racial antipathy, at all 
events it has not militated against the prospects of 
British trade. The Boer may still hate the Briton, 
and it is to be feared that for years to come he will 
do so, but the war at all events has taught him that 
he must not look for political friends outside the 
British Empire. It is impossible to separate 
political from industrial problems at the present 
day, for the one is dependent upon the other. 
A curious political development brought about by 
the war is the undoubted distrust of Germany as a 
friend or as a furnisher of products. ‘ From one 
end of the sub-continent to the other,” says our 
Special Commissioner, “ at the present day, whether 
you are talking to Briton or Boer, to user, to shop- 
keeper, or to merchant, you will find that ‘made 
in Germany’ carries with it a stigma which is 
stronger even than that which attaches to it at 
home.” 

America is, of course, our great competitor in 
South Africa. This we must not only face, but 
expect. It is a competition which is inevitable, and, 
when carried on loyally, healthy. It rests with our 
manufacturers to maintain their position, and in 
striving to do so it is satisfactory to know that, 
except for freights, they are in no way unreasonably 
handicapped. Perhaps the most important of all 
the articles that we have published on South Africa 
have been those relating to the formulating of a 
business policy to fit that region under the new 
conditions. South Africa, with its long distances 
and mixed politics, is an extremely troublesome 
country to cover commercially, either by branches 
or agencies. The difficulty of understanding the 
situation has been enhanced by the recent shifting 
of the industrial centres, and the reorganisation of 
railways. We would strongly recommend a careful 


study of the articles which we published on Feb- 
ruary 27th and March 6th of this year, relating to 
that particular subject to any firms who are re- 
arranging their representation in South Africa. 


NAVAL GUNNERY. 


Navat gunnery has, during the past week or so, 
been very much to the front, verbally, it is true; 
but words and “ efficiency ” are closely allied now- 
a-days. The apostle of “gunnery ’—by which we 
do not mean so much the firing of guns as the 
phrase rendered classical by Lord Selborne and 
others—is Mr. Arnold White. To give the history 
of the matter in brief, Mr. Arnold White, having 
perused certain gunnery returns, arrived at the 
opinion that British naval gunnery left a good deal 
to be desired. This opinion was, and is, shared by 
many other people. Mr. White, however, took 
means to express his views, and he did so with an 
abandon that drew forth replies. With the word 
contest that followed we have no immediate concern. 
It was rather ridiculous on both sides. Certain 
retired naval officers proved that Mr. White was of 
no account in the matter, because he had got mixed 
in some historical references to the period of Nelson 
and Noah’s Ark. Mr. White, in reply, demolished 
his critics with some remarks about his not know- 
ing one end of a gun from another, but having a 
business ability. And then Captain Percy Scott and 
the Terrible’s shooting, Chief Petty Officer Grounds, 
Gunner Skein, and Gunner Rowe were talked about. 
To this we refer because it is the stage where the 
general public began to flounder. Consciously, or 
unconsciously, they have an impression that outside 
Captain Percy Scott, Chief Petty Officer Grounds, 
and the rest, the British Navy cannot shoot, does 
not want to shoot, and will never shoot if its captains 
can help it. Such an impression, besides being 
inexact, is dangerous all round. It is this danger 
that we are concerned with here. 

Before proceeding to discuss it we wish to make 
it quite plain that we have no quarrel with Mr. 
Arnold White. He may have indulgedin hyperbole, 
but at least he is a man driving at an object, and 
that object the bettering of naval gunnery. The 
danger lies in the means by which the desired end 
is sought, or in what may arise out of those means. 
The last stage is the publication this week of a letter 
from him to Lord Selborne asking for the establish- 
ment of money prizes and other allurements to 
accomplish ‘quick, straight shooting” —a catchy 
phrase, by the way. Lord Selborne, in reply, as 
the man who officially knows one end of a gun 
from the other, declines to enter into the question 
with any one less than a peer in the House of 
Lords. However, it is well known that the 
Admiralty has decided against money prizes. It 
has also forbidden the publication of gunnery 
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returns. Sofarso good. But in a littie while th 
money prizes will probably be given, while as to a 
gunnery returns, confidential or not, they will be 
secured and published by some enterprising ne 
paper. In a word, Mr. Arnold White es 
disciples will win in the end. The question jg will 
gunnery then be better? We doubt jt. Y 
doubt it very much. : 

In America lately much was heard about 4, 
very bad shooting of certain ships—or pretty well 
all ships. As a result, two months later, the sam 
ships at ten thousand yards hit nearly every time the 
target that before they had missed nearly as often 
at two thousand yards. Verdict, American ghipg 
shoot better than any others. But no practical] man 
believes that these ships are substantially better or 
worse, so far as battle is concerned, than’ they Were 
two months before. We do not imply, as some 
have done, that the later results are fictitious; we 
have every reason to believe that they wens 
substantially real. But———well, there is always a 
way to get good results. Ordinarily target practicg 
is carried out in any moderate weather ai rough} 
guessed ranges. The ship rolls, and that disconcerts 
aim. She continually changes bearings, which algo 
disconcerts aim. Now, if a better record be desired 
the recipe is simple. Select a perfectly calm day, 
and put the ship at a carefully measured distance. 
from the target. Keep her on a similarly carefully 
measured course, and he will have to be & pretty 
bad gunner who makes any misses, for a modern 
gun can hardly miss if the exact range be known, 
The ‘man behind the gun” does not like to haye 
some of his credit thus taken by the gun maker: 
still, that generally ignored individual is the 
dominant factor. Thus the recipe for good shooting 
—in peace. We do not say that it is Captain Perey 
Scott’s recipe ; but any one with a practical know. 
ledge of gunnery knows that the Percy Scot 
system of training is open to question for war prac. 
tice. It is excellent for peace work, but peace 
work does not do much, save look well in the news. 
papers. Popular efficiency is the efficiency that 
looks best on paper. We may hasten to add that 
we are fully sensible of the good work done by 
Captain Percy Scott in improving gunnery; but if 
the Bisley style of thing is to be the result of his 
efforts, we shall be worse off than before. Mr. 
Arnold White is not demanding Bisley conditions, 
but he will get them all the same if the agitation 
continues on its present lines. 

It must not be thought that we advocate a laissez 
faire policy. Far from it; we hope to see Mr. 
Arnold White and his friends go on agitating. But 
we strongly desire to see that agitation kept to 
driving the Admiralty to act so as best to secure 
what it and the Navy considers efficiency ; not what 
well-meaning people think may be efficiency. We 
deprecate altogether as dangerous the wild throwing 
out of suggestions, good as many may seem on the 
face of things. For instance, the demand that 
captains whose ships shoot badly shall be punished. 
It sounds very pretty, but the inevitable result 
should be clear to every thinking man. To avoid 
that punishment the questionable captains will find 
ways and means to secure fancy results—it is 
human nature. They will also carefully nurture a 
few fancy shots at the expense of the rest of the 
crew’s efficiency. That is hardly desirable. Against 
money prizes there is less to be urged; but how to 
award them and avoid creating the “ pot-hunter’ 
is a problem of considerable delicacy. It is by no 
means a thing to do with a rush. It needs that 
delicacy of treading which, according to the proverb, 
those who rush do not hold necessary. 

Good shooting is essential. As Admiral Sir John 
Fisher pointed out at the Royal Academy banquet, 
there will be one or two other things needed in 
battle besides shooting; still, good shooting 1 
essential. But it must be good practical shooting. 
This means, among other things, that more science 
must be imported than heretofore. And it must 
be battle shooting. We ask those of our readers 
who have interested themselves in this vital ques- 
tion to remember that there are in the navy many 
officers quite able to realise all that good shooting 
will mean in battle, many officers quite capable of 
working to secure that end. It is the business 
of the public to set these in motion, if they 
seem to need it. But it is emphatically not the 
business of amateurs to steer them when they are 
in motion. And only harm can result from an 
attempt to do so. 
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THE TECHNOLEXICON. 


We are glad to see from a report just to hand that 
good progress is being made with the compilation of the 
monumental technical dictionary which the Verein 
Deutscher Ingenieure has in hand. The work was com- 
menced in 1901, and the editors hope to get it to the 
press by the end of 1906. Thus five full years will have 





been spent on it before it is offered to the public. At 








the 

be 
Ws. 
hig 
will 
We 


Se EL Lr i 


THE ENGINEER 








—————— 
ime 341 societies are assisting in the work, 
the geoeen encouraging their members to fill up the 
og 0d provided by the editors, but also by putting 
pera es and so on at the disposal of the Verein. Of 
jn ecieties 272 are German, 27 French, and 42 English 
poate Furthermore, 2185 independent collectors and 
nf strial establishments are lending their assistance. 
- these sources it is anticipated that before the con- 
casio of next year no less than 100,000 words or 
ohrases will have sprung. F'rem other dictionaries, from 
catalogues, price lists, custom tariff lists, and so on 
1,200,000 word sheets have already been filled up, so that 
the mass of material upon which the editors will have to 
work Will be truly enormous. For the use of persons 
who may wish to lend their assistance to this great 
work, either by giving corresponding words and phrases 
in one or more languages, or by giving local or ex- 
ceptional names in one language, with a clear and concise 
definition of their meaning, the Verein provides note- 
books which may be filled in and sent to the editor before 
the end of next year. Already 207 such books have been 
received. As many of our readers must be in a position 
to add at least a mite of information in this way, we urge 
upon them the necessity of doing so quickly. In such a 
work it will not be possible entirely to avoid errors and 
omissions, and it is probable that not till the third or 
fourth edition has appeared, even if then, will the 
yolumes be complete ; but in vicwv of the great expense 
of such a work, it is in the highest degree desirable that 
such errors and omissions should be reduced to a 
minimum, and this is only possible by the hearty co- 
operation of all who are able to afford help, no matter 
how little. We may mention for the benefit of those who 
wish to procure note books, that Dr. Hubert Jansen, 49, 
Dorotheenstrasse, Berlin, is the editor-in-chief. 


TEST OF A BATTLESHIP’S TURRET, 


Triats for the purpose of testing the destructive 
effects of modern armaments on war vessels are usually 
too expensive to be carried out except under very special 
conditions. One or two such experiments as the attack 
on the Belleisle provide lessons that are well worth the 
cost of the doomed vessel; and the data thus obtained 
concerning the damage wrought by shells is probably as 
much as we can hope to get in times of peace. Of more 
importance even than the destructive results of shell fire 
is the effect of the impact upon the electrical and 
mechanical gear in the turret. Nothing is known of the 
way in which these mechanisms are able to stand shocks, 
for the simple reason that no satisfactory results can be 
obtained except by experimenting with completed battle- 
ships, and an Admiralty naturally hesitates to make a 
target of a costly vessel unless driven to it by dire 
necessity. This necessity certainly seems to have arisen 
now that the question is so warmly debated as to whether 
the vital organs of a fighting ship will be able to stand 
the shock of a shell striking the turret. If the delicate 
mechanisms are liable to be hopelessly deranged by the 
impact of a single shell it is desirable that the fact should 
be made known as soon as possible. It is for this reason 
that the French Government has decided upon the bold 
experiment of firing a blind shell at one of the turrets of 
the Suffren. This battleship is now undergoing her trials 
at Brest. Her turrets have a thickness of 29cm., and 
each carries two 305mm. guns. The blind shell will be 
fired from one of the Masséna’s 240mm. guns, at a 
distance of 400 m., but the charge will be calculated for 
an impact equal to that of a shell fired at a distance of 
1800 m. to 2000m. All the officers will be at their posts, 
except, of course, in the turret, so as to ascertain the 
effect of the shock in different parts of the ship, and it 
is probable that sheep will be placed in the turret to test 
the effects of the impact inside. At first it was proposed 
to fire on the turret without protection, but it has since 
been decided to fit it with double armour to prevent 
the shell from penetrating, at the same time that it will 
not appreciably diminish the effects of the shock. This 
desire to save the turret from damage rather tends to 
lessen the value of the trial, but in any event it cannot 
fail to be of interest. It is probable that the experimert 
will take place next month. 


CLYDE ENGINEERS’ STRIKE. 


Tux only apparent result of the visit and advocacy of 
Mr. Barnes, the secretary of the Society, on Wednesday 
and Thursday of last week, was a stiffening of the obsti- 
nate attitude of the men who, in opposition to the advice 
of their Executive Council, decided, in meeting assembled, 
without any counter-motion, that work should not be re- 
sumed. The conference, which had been arranged for Wed- 
nesday, at Carlisle, between representatives of the Em. 
ployers’ Federation and of the men’s Society, was not, of 
course, held. Mr. Barnes returned to London on Thurs- 
day night to report the men’s decision to his Council. As a 
result, the Council decided not to pay strike money to the 
men who, in the face of all advice and of the example set 
them by their fellow-workmen on the North-East Coast 
and elsewhere, refused to return to work and wait the 
result of negotiations with the employers in a confer- 
ence to be arranged. The decision to withhold strike 
pay was at once intimated to the local officials, who, 
= fact, had been explicitly cautioned on that head 
= Mr. Barnes before his departure from Glasgow. 
Mr, Barnes's instructions to the local officials had 
made it quite clear that they must pay no benefits 
nor expenses whatever so long as the men remained on 
strike, and should such be paid, they were to be held 
personally Tesponsible. In spite of everything, the 

cane officials on Friday night paid all the members 
= te Union on strike aliment—or what they preferred 
gee be spoken of as “ idle” benefit—to the amount of 
mi perman. This, the local officials contended, they 
ere entitled to do by the rules of the Society, which 
many amongst the strikers are not slow to affirm they 





understand quite as well as their Executive. This 
rebellious, and, of course, quite unconstitutional, be- 
haviour placed the Executive in a very difficult position, 
and seemed to point, in fact, to a serious crisis in the 
history of the Society. The Council, however, soon 
made it evident that they were determined to stand by 
their issued instructions, and that they would not tolerate 
being thus openly defied. Mr.G. N. Barnes, the secretary, 
and Mr. Crompton, one of the members of Council, 
arrived in Glasgow again on Monday night, and as the 
result of their interviews with local officials, and their 
attendance at a further mass meeting of the men, held on 
Tuesday, it was arranged that the men on strike should 
resume work on Monday morning at six o'clock, pending 
the outcome of a conference with the representatives of 
the employers, which was arranged for early next week. 
However, the King and Queen pay Glasgow a visit 
on Thursday, and it had been arranged to observe 
that day and the day following as general holidays. 
As regards the attitude of the men of Greenock, 
Paisley, Clydebank, and other smaller Clyde districts, 
there was a distinct inclination to join the general 
body of strikers as long as there seemed prospects 
of “ idle benefit” accruing from the step, and this con- 
firmed the Glasgow men in their rebellious attitude, but 
the firm stand made by the high officials of the Council 
as to non-payment of moneys joined with the influence 
of example in other districts, has altered the point of 
view. Greenock and Paisley men have decided to resume 
work at once, and Clydebank men will not lag behind, all 
being already quite dispirited. On Wednesday last the 
position was again slightly altered, for the masters con- 
sented to withdraw their original proviso that the Glasgow 
men must be vack at work before their case could be 
discussed, and consented, with the absolute assurance 
that the men would return to their shops on Monday, to 
consider their case at the conference held at York. The 
finding of the conference was withheld on Wednesday, 
but was announced to the men yesterday. 








H.M. BATTLESHIP COMMONWEALTH. 


On Wednesday the Fairfield Shipbuilding Company launched 
H.M. battleship Commonwealth, her building having 
occupied less than ten months since the laying of the keel. 
During this period it is stated that no fewer than 8000 tons 
have been built into the hull. This vessel, when completed, 
will be the largest battleship afloat, and will have a displace- 
ment of 16,350 tons. This latest addition to the British 
Fleet is 1000 tons or more heavier than the biggest French, 
Japanese, or United States vessel, and exceeds the most 
formidable Russian or German man-of-war afloat by between 
2500 and 3000 tons. Her cost will be about £1,300,000. Her 
solid steel ram weighs 28 tons. Her main features are: 
Length, 425ft.; breadth, 78ft.; depth, 26ft. 9in. ; ship’s com- 
plement, 775; boilers, sixteen water-tube; indicated horse- 
power, 18,000; speed, 18§ knots. Armament: Four 12in. 
guns, in pairs in barbettes forward and aft. Four 9-2in. 
guns, singly in barbettes, one at each corner of the central 
citadel, on either side of, but nearer amidships than the 12in. 
guns, so that there is no interference with firing. The guns 
are arranged so that two 12in. and two 9-2in. can be fired 
ahead or astern, and on either broadside four 12in. and two 
9-2in; ten Gin. guns, fourteen 12-pounders, fourteen 
3-pounders, two machine guns, four torpedo tubes. The 
depth of the broadside armour extends to 22ft., instead of 15ft. 
as in previous ships, and the thickness varies from Yin. up to 
the water line to Tin. at the upper deck, abreast of the vital 
parts of the ship, and 3in. forward and 2in. at the after end. 








New STEAM TvuRBINE.—In the Curtis steam turbine as now 
constructed for several electric generating stations in the United 
States, the turbine wheel is horizontal, and on the top of its vertical 
shaft is mounted the generator. Steam at 150 1b. pressure ex- 
panded into the atmosphere has a velocity of 2950ft. per second, 
while if expanded into a vacuum of 28in. the velocity is 4010ft. per 
second, Water discharged under a head of 100ft., however, has a 
velocity of only about 80ft. per second. In the Curtis turbine 
velocity is imparted to the steam in an expanding nozzle so 
designed as to convert efficiently nearly all the expansive force, 
between the limits used, into velocity in the steam itself. After 
leaving the nozzle, the steam passes successively through two or 
more lines of vanes on the moving element, which are placed 
alternately with the reversed vanes on the stationary element. In 
passing successively through these moving and stationary elements, 
the velocity acquired in the steam is gradually absorbed by the 
moving element. Thus the steam is first thrown against the first 
set of moving vanes, and then rebounds alternately from moving 
to stationary vanes until it is brought nearly to rest. By this 
means a high steam velocity is made to efficiently impart motion to 
a comparatively slowly moving element. The nozzle is made up of 
maany adjacent sections, so that the steam passes to the wheels 
in a broad belt when all the nozzle sections are open for flow. The 
governing is effected by successive closing of the sections and 
consequent narrowing of the active steam belt. 

New York SUBURBAN TRAMWAyYsS.—A franchise has just been 
granted to the New York City Inter-Borough Railway Company 
for a number of lines of street railways in the northern suburban 
districts, crossing a number of bridges and connecting at various 
points with the routes of the elevated and underground railways. 
The franchise is for twenty-five years, with the right of renewal 
for another twenty-five years, upon a valuation of the franchise 
made by three appraisers, who shall have access to the company’s 
books. At the end of the grant or its renewal there is to be a 
valuation of the tramway system, exclusive of the franchise, and 
the property will revert to the city on payment of this amount to 
the company. The company is to pay to the city 3 per cent. 
annually of its gross receipts for five years, and 5 per cent. 
anoually for the succeeding twenty years, but the minimum pay- 
ments must be £3000 and £6000 annually. Besides this, for the 
first five years the company is to pay £800 a year for each of the 
four city bridges crossed, £900 per year for the next five, and so 
on up to £1200 per year. The company will keep in repair the 
space between the rails and 2ft. outside, and also keep this space 
free from snow and ice; it also agrees to sprinkle the whole 
width of the street at least three times in twenty-four hours 
when the temperature is above 65 deg. The city reserves the 
right to grant to any other company the franchise for streets 
within 1000ft. of the lines of the present company, and also the 
right to use the tracks and powerof this company over bridges 
and viaducts, provided that in the latter case the second company 
will pay for the actual cost of the power consumed, and the legal 
rate of interest is not more than half the cost of the tracks, wires, 
or conduits used. 





LITERATURE. 


The Restoration of the Ancient Irrigation Works on the 
Tigris, or the Recreation of Chaldea. Being a Lecture 
delivered by Sir William Willcocks before the Khedival 
Geographical Society. Cairo: National Printing Depart- 
ment. 1903. 

Sm WituiaMm Wittcocks, well known as the late 
director of the irrigation works in Egypt, and the 
designer of the great dam at Assuan, has recently been 
turning his attention to Chaldea, where he finds a 
country bearing a great resemblance to Egypt, and 
where the Tigris at one time fulfilled the same functions 
as the Nile. It is through this district it is proposed that 
the railway from Bagdad to Koweit, at the head of the 
Persian Gulf, shall run, and Sir William urges that the 
restoration of the ancient irrigation works and the con- 
struction of the railway should go hand in hand. So great 
is his opinion of the worth of the land when reclaimed, 
that he considers its increased value will not only pay 
for the restoration of the ancient irrigation works and 
the construction of the railway, but also from the 
numerous population it will support, and the abundance 
of the crops that will be produced for export, the pros- 
perity of the railway will be ensured. 

The distance from Bagdad to the Persian Gulf is 341 
miles as the crow flies, or 497 miles measured along the 
course of the Tigris. Bagdad is 216ft. above sea level, 
and the slope of the river from here to the Gulf is 43}q0, 
practically the same as the Nile. While, however, the 
fine mud of the Nile has been laid on a gradual slope, 
the coarser mud of the Tigris has been deposited within 
the first 155 miles, rendering this land extraordinarily 
fertile. Beyond this to the sea the fine deposits of the 
delta are accompanied by salt, and, although perfectly 
capable of cultivation, are not so valuable as those nearer 
Bagdad. The rainfall of this district is not sufficient for 
agriculture, and irrigation is absolutely necessary. This 
land was reclaimed and irrigated by the old Chaldeans by 
works of immense magnitude. 

The main canal, the Nahrwan, which fed a large system 
of minor canals, had its head waters near the town of 
Opis, where was constructed across the Tigris the great 
weir which diverted the water from the river to the 
canal. For the first ten miles of its course this canal 
was in a cutting 50ft. deep and 65ft. wide, excavated 
through hard conglomerate rock ; it gradually increased in 
width till at the thirteenth mile it was 328ft. wide, which 
width it maintained to the sixty-second.mile. The total 
length was 250 miles. No Egyptian or Indian canal can 
compare with this in magnitude. Another main system 
was carried out on the right bank of the river. Along 
the Tigris at various intervals were massive masonry 
regulators and weirs, some of them reaching to a height 
of from 50ft. to 60ft. From the main canals, minor 
feeders lead off with bewildering frequency. 

The land thus provided with a complete system of 
irrigation was one of the most fertile and thickly 
populated districts then known. Around Bagdad lies a 
country which, desolate to-day, was once the crown of 
the possessions of the Powers which swayed the East. 
Opis was the wealthiest city of the East for many genera- 
tions. The course of the Nahrwan Canal is studded with 
the remains of ruined cities. The canal was described 
by a writer in 4.p. 970 as flowing amid continuous and 
extensive villages, Cate groves, and well-cultivated land, 
and the whole region, covering an area of 4600 square 
miles, contained a population, if judged from the ruins 
and great works traversing it, that no spot on the globe, 
perhaps, could excel. 

The cause of the ruin of al] this agricultural wealth 
and these great cities,and the creation of the vast deserts 
which now exist in their place, was the neglect of the 
dams and regulators, and the consequent desertion by 
the Tigris of its course for the degraded bed of the 
canal whose regulating head had been swept away. Once 
the river had changed its course, the old bed gradually 
silted up, and the river ate away the feeder canal at tke 
site of the regulator, whose ruins to-day are in the bed of 
the river. 

Sir William Willcocks proposes the restoration of 
these works, and the consequent prosperity of the district. 
The area of first-class land that he deems capable of 
restoration is 1,280,000 acres. The cost of the work he 
estimates at £8,000,000. The value of the land when 
reclaimed he puts at £30 an acre, or a total of £38,000,000, 
and the rent that would be realisable £3,840,000. Beyond 
this is a large tract of barren land between the Euphrates 
and the Tigris, which, although not so valuable as the 
rich tracts near Bagdad, are still worth reclamation. They 
were in the prosperous days of Chaldea traversed by 
canals and irrigation works, and capable of supporting a 
large population. The area of this tract is 1,500,000 
acres, which could be restored at a cost of £13,000,000, 
with an estimated return of £22,000,000. 

Sir William Willcocks considers that every acre of this 
land when reclaimed and cultivated would become a 
direct source of revenue to the proposed Bagdad railway. 
Lying along the path of this railway, which would 
connect the East with the West, Chaldea would: be in a 
position to transport directly to the Mediterranean the 
produce of the West and the Persian Gulf that of the 
East. With an increase of population and prosperity, 
situated as she is, an oasis in the midst of an arid land, 
irrigated by snow-fed rivers, whose supplies never fail, 
and traversed by the proposed railway, Chaldea wou!d 
probably experience the same wave of prosperity which 
is now passing over Egypt. Sir W. Willcocks’ 
enthusiasm for the benefit conferred by a proper system 
of irrigation leads him to think that the railway from its 
birth would be occupied in transporting men and 
materials from the Persian Gulf to the irrigation canals, 
and afterwards in transporting the wheat, cotton, sugar 
cane, maize, opium, tobacco, which would grow there as 
well as they do in Egypt, and prove a very profitable 
speculation to those who find the money for its 
construction. 








































































































THE ENGINEER 








THE SS. NARRAGANSET 


r r 


MESSRS. SCOTT AND CO., BUILDERS AND ENGINEERS, GREENOCK 


G7 








THE OIL-CARRYING STEAMER 
NARRAGANSETT. 


The main engines of the Narragansett are of the triple- 
expansion type, of 5500 indicated horse-power, the three 
cylinders being 3lin., 5lin., and 78in. diameter, by 5ft. 


THE official speed and other trials of this noteworthy vessel | stroke, supported on six ‘‘ split ’’ columns, three of which carry 


—the largest bulk oil-carrier afloat—were carried out on the | a circular wrought steel condenser of large cooling surface. 


Firth of Clyde on the 5th inst., and she will shortly enter | The condensing water is supplied by an 18in. centrifugal cir- 


upon the service of her owners, the Anglo-American Oil | culating pump driven by two independent engines of M. 
Company. In our impression of February 20th the vessel Paul and Co.’s make. ‘The auxiliary machinery includes 
was described in some detail, and through the courtesy of | two sets of slow-speed feed pumps, feed heater and evapora- 


Messrs. Scott and Co., Greenock, her builders and engineers, 


we are enabled to illustrate her afloat as on the occasion of | Crompton atmospheric type and self-tipping. 


tors, feed filters, and silent ash hoists, the latter being of the 
All these 


her trials. Loaded to her summer Joad-line, she madea series | exhaust into a combined auxiliary condenser and feed 


of three double runs over the measured mile course at 


Skelmorlie, the mean result of which was close on 13 knots. 
The machinery worked without a hitch throughout the trials, 
and Mr. James Macdonald, chairman of the Anglo-American 
Oil Company, who was on board as representative of that 
company, expressed his satisfaction at the result of the 
trials. 

The Narragansett, it may be briefly recalled, is 531ft. long, 
634ft. beam, and 42ft. deep, her gross register tonnage being 
about 11,000 tons. Her displacement, loaded, is close on 
21,000 tons, her deadweight carrying capability on her sum- 
mer load mark being 12,500 tons. Of the latter figure, and 
under ordinary circumstances of trade, 11,000 tons will con- 
sist of oil in bulk, and 1500 tons either oil or coal. The oil 
tanks proper are sixteen in number, and all below the main 
deck, eight forward and eight aft of the machinery compart- 
ments, which are not situated aft, as in most oil ‘‘ tankers,’’ 
but amidships, thus necessitating the expensive arrangement 
of an cil-tight shaft tunnel throughout the after series of oil 
compartments. A central longitudinal bulkhead extends 
throughout the oil compartments, and there are eighteen 
athwartship bulkheads, those at the fore and the aft end of 
machinery space being double, with water space between, to 
serve as cofferdams against the leakage of oil to the machinery 
space. Between the main and upper decks are four smaller 
oil compartments, which may be utilised when the vessel 
can lead to her summer mark. The bunkers and deep 
ballast tanks are also oil-tight, which will facilitate their use 
as oil bunkers, should it be decided in the future to use oil as 
fuel for the boilers. 


There are two pump-rooms—one about the middle of the | 


forward series of oil holds, and one in a corresponding situa- 
tion aft. These contain altogether four sets of pumps, which 
are of the ‘‘Snow’’ type, capable jointly of discharging the 


oil cargo at the rate of 900 tons per hour; that is to say, | 


the whole cargo in twelve hours. Besides the elaborate and 
thorough system of piping which this entails, there are steam 
connections with all the oil holds for cleansing and fire 
extinguishing, while a very complete system of ventilation is 
provided for clearing the tanks of gas—fans in the pump- 
rooms and cowl-heads on the weather deck. Complete 
arrangements are provided for turning the vessel into an 
ordinary cargo steamer with expedition and thoroughness, 


| heater. 


Steam at 200Ilb. pressure is generated in six 
single-ended two-furnace boilers, placed three abreast in 
two stokeholds, and worked under natural draught. The 
funnel, which is 15ft. diameter, extends to 100ft. above the 
grate bars. Electricity is, of course, supplied through- 
out the ship for lighting, and the generating plant is 


| well under the eye of the engineers- in-charge on the 
| engine-room floor. 


Spaciousness, airiness and light, are 
all pronounced features of the machinery department, and 
the provision of grating platforms, ladders, and safeguards 
throughout is very thorough and substantial. The crank and 
ordinary shafting is in excess of Lloyd’s requirements, end 
the propeller, 20ft. diameter, has four detachable bronze 
blades. Access to the tunnel is had by an oil-tight trunk 
from the weather deck near its fore end, and by a similar 
trunk aft. Very powerful steering gear, adapted both for 
steam and hand power, and of Bird, McLachlan and Co.'s 
make, is fitted in a house over the rudder-head and controlled 
by hand gear on the navigating bridge amidships. The vessel 
and all her machinery and appliances have been designed and 
constructed under the able supervision of Mr. Archibald Blair, 
marine superintendent of the Anglo-American Oil Company. 
There was a large party of invited guests on board on the 
occasion of the trials, and on their completion Mr. R. Sinclair 
Scott, of the builders’ firm, presided at luncheon, and pro- 
posed prosperity to the new vessel, to which Mr. McDonald, 
of the owning company, responded, and said that he hoped 
the course of business events would be such that Messrs. 
Scott would soon be asked to undertake a still larger vessel 
for his company, 








LONDON UNDERGROUND ELECTRIC RAIL. | 


WAYS. 


A LENGTHY report relating to the underground railways in 
the metropolis has just been presented to the London County 
Council by its Parliamentary Committee. 


session, the attention of the Committee has been directed to 
the scheme for the consolidation of various tube railways with 
the Metropolitan District Railway and its connections and 


The report states | 
that in connection with the various railway Bills of the present | 


while even under ordinary circumstances certain spaces in the | the system of the London United Tramways Company into | 
| the hands of a single concern termed the Underground | 


sides of the upper and lower ‘tween decks are available for cargo : ‘ me | 
at any time. Side lights being provided into these spaces, | Electric Railways Company of London, which is to operate 
they can readily be made suitable for carrying cattle or troops. | the whole as one vast undertaking, The comptroller to the 
Gear for the loading and discharge of ordinary cargo consists | Council has investigated, as far as information can be obtained, 
of nine powerful steam winches and a series of sixteen derricks | the terms and conditions under which the Underground 
on strong Samson posts. Although the vessel is primarily | Electric Railways Company—which is said to consist 
intended for the Atlantic service, the contingency of trading | practically of a group of financiers headed by Mr. Yerkes—has 
in Eastern waters has been provided for. Evidence of this | obtained control of these various undertakings, and the report 
alternative is clearly borne out by the elaborate arrangement | seeks to give an outline of the leading features of the arrange- 
of cargo derricks and of awning pillars, ridge poles, and | ment so far as it has been possible to elucidate them. It is 
rafters, seen in our illustration. Accommodation of a/ pointed out that the scheme of amalgamation which has 
remarkably comfortable and even lavish description is pro- | recently been going on and is still in progress has not, as a 
vided along each side and forward of the machinery casings | whole, been laid before Parliament, and it has not, therefore, 
for officers and engineers, as well as a limited number of | been possible to fully consider its bearings upon the interests 
passengers. ' of the travelling public. 





The before-mentioned underground company alrcady con. 
trols 27 miles of tube railways now under construction, with 
an authorised capital of £19,000,000 ; the Metropolitan District 
Railway and its connections, 354 miles, with a capital of 

| £10,000,000 ; and the system of the London United Tramways 
| Company, with a capital of nearly £3,000,000 and about 
| 30 miles of line open for traffic, and a considerable mileage of 
| further lines authorised. So far as the projects of the Under. 
ground Company have at present been disclosed, the company 
has obtained, or seeks to obtain, control of undertakings with an 
aggregate length of line of upwards of 100 miles, and a total 
capital of nearly £35,000,000. In July, 1901, the Metropolitan 
District Electric Traction Company was formed by Mr. 
Yerkes with a capital of £1,000,000, chiefly to finance the 
Metropolitan District Railway Company, and various agree- 
ments were entered into between the two companies. It 
appears that the Traction Company and its successor have 
either directly or indirectly for some time past controlled the 
Metropolitan District Railway Company. In April, 1902, the 
Traction Company procured the incorporation of a new concern 
called the Underground Electric Railways Company of 
London, with a capital of £5,000,000, and with Mr. Yerkesas 
chairman of the latter company. An important agreemert 
was entered into two months later, by which the Traction 
Company sold its undertaking to the Underground Company, 
and the report gives an abstract of the main provisions of the 
agreement, as shown by a copy obtained from Somerset House. 
Under this agreement provision is made for large payments to 
Mr. Yerkes and the Speyer group of financiers, chiefly “by 
way of remuneration for their services in connection with the 
formation and promotion of the new company.” Messrs. 
Speyer Brothers and their associates are also to receive a com- 
mission of 6 per cent.—of which 5 per cent. is payable in 
shares—on all the capital issued by the tube railway companies 
controlled by the Underground Company. One condition of 
the agreement was that the Traction Company should arrange 
for the control of the Brompton and Piccadilly, Charing 
Cross, Euston, and aes. Great Northern and Strand, 
and the Baker-street and Waterloo railways to be vested in the 
Underground Company, and the report adds that this has appa- 
rently been effected. The Great Northern, Piccadilly, and 
Brompton Railway Company, whose undertaking comprisesthe 
lines authorised by the Brompton and Piccadilly Company's 
Acts, and the Great Northern and Strand Company’s Acts, has 
enteredinto an agreement for a perpetual lease of its undertak- 
ing to the Underground Company, which has undertaken to 
| provide the necessary land and construct and equip the rail- 
ways. The Underground Company is to haveallotted to it prac- 
tically the whole of the shares and debenture stock of the 
railway company taken at par, and is to pay to the company 
a net rent equal to 4 per cent. on the debentures, debenture 
stock, shares and stock issued by the railway company. 
Messrs. Speyer Brothers in January last offered to the public 
| at par £2,000,000 of Great Northern, Piccadilly and Bromp- 
ton stock, bearing a cumulative preference dividend of 4 pet 
cent., which they had agreed to purchase, on terms which 
are not known, from the Underground Company. Be 
The report proceeds to observe that this brief description 
throws light on the process by which apparently the capital 
for the tube railways is to be obtained from the public, and 
it submits that the same process will no doubt be adopted in 
the case of the Charing Cross, Euston and Hampstead, and 
Baker-street and Waterloo railways, now being constructed by 
the Underground Company, on similar terms to the Great 
Northern, Piccadilly, and Brompton line. The methods by 
which the Underground Company has secured control of the 
Metropolitan District Railway and its connections is not 
fully known. The ultimate object of the Underground Com- 
pany is to amalgamate all these various tube railway com- 
| panies into one statutory company, deriving its authority 
| from Parliament, and to be styled the Underground 








fra oo’ 


ss eee Se ee ae lel ll 








_— oe ST 


- _ — a Sie 








May 15, 1903 





THE ENGINEER 





501 








0m 
: Electric Railways Company, which is to 
Consolidator ctuity its re to the Underground 
jeaso in Poviways of London, Limited, which, being 
Eleott! limited company, will be uncontrolled by Parlia- 
only * ‘his limited company will operate the District 
-_ a and the tube railways from one power station 
Pre eced, Chelsea, and will work the whole system in 
ab Lo tion with the lines of the London United Tramways 
prec S08 of which Mr. Yerkes is chairman. The Parlia- 
— Committee express the opinion that such a scheme 
08 - the fullest consideration from the point of view of ‘‘ those 
- ests of the public which it is the Council’s duty to 
pares} but they do not feel that such interests are suffici- 
rviy safeguarded. It appears to the Committee that the 
or o oaat of the parliamentary obligations attaching to 
° statutory companies will be rendered more difficult ; the 
sononmts of the statutory companies will apparently 
. information to enable the public to form 


i te) 
ay as to the working of the undertakings; 
po! ie capital of the amalgamated companies will 
te inflated, with the result that fares may have to 
be unduly increased or kept at a high level, owing 
to the necessity of paying interest on an excessive amount 


of capital. The Committee observe that the public has had 
no adequate opportunity of being heard = the subject of 
these arrangements, an of securing any advantages of con- 
solidation or of safeguarding its interests against what may 
prove to be a powerful monopoly. In conclusion, the Com- 
mittee are impressed with the fact that the larger the sums 
paid for promotion and underwriting the larger is the capital 
required for the lines and the higher the fares required to pay 
a dividend on that capital, and they submit that ultimately 
the public is the sufferer either in higher fares or fewer 
facilities, if an extravagant system of raising capital for these 


undertakings is pursued. 








LETTERS TO THE EDITOR. 
(We do not hold ourselves ee opinions of our 





PIECEWORK AND OTHER THINGS, 

Sin, —If the day should ever come when wecan dispense with fore- 
mez, timekeepors, and Bundy clocks, it will be because we have got 
so conscientious that piecework clerks are unnecessary, and the 
spsed and feed man’s office is a sinecure. However, as things are 
at present, we may consider piecework as a necessary evil, because 

it is easier to pay a man for what he does than it is to get him to 
do what he is paid for. The question is, how to avoid its abuses, 
either on the part of men sl'ghting their work, or those in 
authority determining prices which make it impossible for the 
workman to earn a wage that is both substantial and encouraging. 
The former may be guarded against by a rigid system of inspec- 
tion, and the latter by proving to the man—by actual demonstra- 
tion when possible—that the job can be done at the price without 
superhuman exertion. What is wanted is to eliminate the 
guessing element, and a little practical demonstration is better 
than asserting that double time ought to be made. 

This inspection business is often a sore point. Inspectors are 
human, and liable to err and to be inconsistent. Inspections, for 
these reasons, wherever possible, should not be left to individuals. 
What | mean is that the standard of efficiency should be a careful 
system of gauging, with as much limit as is compatible with the 
quality of the work required. The limit-gauge system is a good 
example cf this, because a man knows exactly what to do, and 
those inanimate pieces of metal have, to my knowledge, saved a 
large amount of valuable time and much bad language. Drawings 
might have these limits plainly marked, and might in themselves 
be clearer. Another view or so of a complicated part would be 
well worth the paper it is printed on, as the average mechanic is 
not usually a mathematician, and prices do not always allow time 
for unravelling those wonderfal lines and figures he meets with 
occasionally. It may be argued, and it is a fact, that you cannot 
have a standard for everything. You cannot have a gauge for 
polishing a surface, for instance, but you may give instructions 
that it must be free from scratches, and forbid the inspector to 
use a microscope to look for them. 

The principal objection to piecework is that it is considered by 
some men—with good reason sometimes-—to be a means of testing 
a man’s utmost productive capacity, and then compelling him to 
keep up to that ata mere living wage. Prices are reduced, and 
discontent arises. For this reason flagrant reduction should be 
avoided, and when themanagement is satisfied that the superinten- 
deace of any department is competent, all interference should be 
avoided. After this, reduction is only warranted where greatly 
improved methods of production are introduced and some return 
is wanted for the cost of the same, or when the percentage of 
bonus has reached an extravagant height. The workman should 
consider that the employer has to find a market for his product, 
and the cheaper he can sell the greater the demand, a fact which 
it is self-evident must be to the advantage of both parties. 

Of the various systems of piecework—premium or otherwise— 
the individual commends itself most to me, that is, each man to 
work independently where possible. It may cause more official 
work, but must prevent much discontent and bad feeling in the 
shop, where Jack, the charge hand, often wrongly puts the blame 
on Bill or Tom when things do not go right, and in those shops 
that are ruled by top hat foremen the subordinate often does not 
know he has been doing wrong till he is turned out. 

Ths British artisan is often compared unfavourably with his 
American or continental brother in the matter of adapting him- 
self to present-day requirements. A certain class of journal—that 
1s more remarkable for its moderate circulation and prohibitive 
price than for the information it contains—makes a great point of 
proving by ridiculous assertions that if he be a unionist he be!ongs 
to an organisation that has for its principal object the limitiog of 
output and generally putting the clock back. I have in my mind 
& specimen of this matter which was published a short time ago ia 
& magazine which has latsly been pe Fa great efforts to introduce 
itself amongst the class it traduced. A writer therein asserted 
positively that a union foreman is coerced by his society into 
giving preference to union labour, and is instructed by its officials 
to displace non-union men, irrespoctive of their skill, to find 
berths for his fellow members. In this the writer has either 
exercised his imagination, or made of the foolish action of scme 
individual a reason for slandering a fairly respectable body of 
men. There is just as much human nature in a foreman as any- 
oae else, and my experience has shown that he drops his union 
interest with his overalls, and puts the old man’s on with his coat. 

his, and other wholesale assertions, would be amusing if they 
Were not dangerous, inasmuch as they are taken as facts by 
employers and others interested, and go to cause much of the 
friction that occurs. If a management gets to think that every 
man who greases his hands is either a rogue. or @ vagabond, or 
both, and at the same time does not go to the trouble of concealing 
the thought, the natural sequence is distrust from the other side. 
Though a unionist sayeatt, t am not prepared to defend its prin- 
ciples in this letter, but will merely remark that the ‘ don’t-do- 
too-much principle is not advocated in the organisation to which 
I have the honour to belong. 
aan has certainly been some justification for the complaint in 

> past, but unions, like other things, get modernised, and a large 
Se-tion of its members have begun to realise that we are living in 





an age when the theory and practice of socialism as understood 
seriously interferes with the makiog of the dollars. If the 
unionist studies it at all now, it is as a hobby, just as he breeds 
rabbits or canaries, and he finds it must be kept out of the factory. 

He is beginning to realise that increased output does not neces- 
sarily mean increased muscular exertion without adequate return, 
and that by the touch of a button or the pull of a lever a sub- 
stantial increase in his wage may be made. Modern machinery is 
generally—or should be—so constructed that it is more a question 
of hustling the machine than its attendant, and in those concerns 
where previous organisation has not engendered a feeling of sus- 
picion, better results are being achieved. The very fact of these 
new innovations being introduced is awakening an interest in him 
that must have been lying dormant, and by demanding closer 
attention to detail it makes his working life less humdrum, and is 
an encouragement to greater effort. 

The cure for this retrogressive tendency would not be found in 
destroying the unions, if that were possible. Men have combined 
from time immemorial for mutual protection, and always will when 
necessity compels, and something might be said in favour of deal- 
ing with men collectively instead of loca'ly. Besides, it should 
not be forgotten that the shackler and chronic idler may be found 
outside the ranks of organised labour. There are, happily, some 
exceptions to the rule, but generally cope J early education, 
want of incentive, and an austere attitude on the part of his social 
superiors and employers tend to make a man think, in this country, 
that he ought to be content with the position in life in which 
Providence has placed him. 

Just as it has taken British employers years of persuasion and 
severe competition to make the gratifying advance they are now 
showing, so will it take a generation or more of generous treat- 
ment, and probably some severe pinches, to make the substantial 
majority of British workmen believe in the sincerity of those who 
employ them and whose education should make them the more 
tolerant of the two parties. Much can be done by employer and 
employé getting closer in touch, and I have known a pat on the 
back or a ‘ well done” to doutle a day’s output. The sending of 
deputations to places where common-sense methods are in vogue 
would be more effectual if they consisted less of the old fegey and 
were recruited from younger men wh? were both practical work- 
men and had the ear and respect of their class. It is getting 
common practice to di:charge a man when he shows grey hairs— 
though persorally I think he bas begun to know something of his 
trade tten—and yet we most inconsistently fall tack on them when 
we want deputations to regenerate industry. 

In this I wish it to be thoroughly understood I am well aware 
that modern commercialism does not allow of much sentiment, but 
there is no excuse for the callous brutality that iz sometimes 
exercised by men in positions they never ought to hold. A man 
at fifty should be at his best, apart from physical strength, if he 
has lived a decent and sober life, and the substitution of imagined 
junior efficiency for matured experience does not show much 
business acumen. Apart from the gross cruelty of the act, it all 
goes to help—by creating a fee ing of uncertainty as to the future 
—in making men combine for their common welfare, and is one of 
the indirect means of forming the organisation employers are so 
feverisbly anxious to destroy. 

The hanging-back policy is found to be most common in con- 

ested districts, where the supply of labour is so plentiful that it 
is not valued as it should be, and the temptation to make a job 
last is often caused by the dread of poverty. It is most common 
amongst the old school of mechanics, who, through lack of educa- 
tion, cannot realise that British supremacy is a thing of the past, 
and competition, both home and foreign, is no longer a bogey. 
Our younger men do not think for themselves, and take too much 
notice of methods and ideas that are antiquated. In addition to 
this, they are naturally led to believe that their elder brethren 
know more about these things than themselves, and, speaking 
generally, the incentive is not great enough. I served my 
apprenticeship in a machine tool shop in Manchester, employing 
400 to 500 men, and in the eight years | stayed with them I cannot 
call to mind a single instance where a journeyman mechanic 
received—or was led to believe that any effort on his part would 
entitle him to receive—an advance in wages above what was con- 
sidered to be the standard rate. The only exception to this rule 
was when a charge hand died or was discharged, and you could 
step into his shoes, and would receive for the additional responsi- 
bility an advance of 2s. per week, and an extra ball of cotton 
waste at cleaning down time on Saturday. 

The piece system was worked, and it was given to be understood 
that there wasa limit to his earnings—in other words, he was com- 
pelled to limit his output because he would not be paid if his bonus 
reached more than a certain percentage. This wassome time ago, 
but I am given to understand that the same rule is still enforced in 
this and the majority of shops in that district. On the other hand, 
Ican point out a more progressive concern, where there are depart- 
ments in which things work quite smoothly in this respect. The 
management has the good sense to leave well alone, and has a body 
of men in these departments who are quite satisfied with their 
financial position. ‘They have no limit placed on their earnings so 
long as they show themselves industrious and attentive to business, 
and readily accept reductions when they are shown to be reason- 
able. They have a constant incentive to suggest improved methods 
of working, because they know they are going to receive some share 
of the result. They are a mixture of union and non-union men, 
the unionist predominating, yet they work quite harmoniously. 
This is no Utopia, but actually exists “in England.” Ina depart- 
ment of thirty or forty men who, two or three years ago, looked 
with suspicion on any change, the foreman, who studies human 
nature as well as his order-book, has, by gaining the confidence of 
those in his charge, brought about a condition of things that does 
him infinite credit ; in addition to this the quality of the work he 
turns out has never been surpassed or equalled by anything I have 
seen in the same line. What has been done to bring this about 
can be done again if there is a sincere desire to remedy these 
things. PROGRESS, 

May 13th, 


THE TESTING OF ARMOUR PLATES. 

Sir,—Tests of armour plate occur from time to time ; guns, 
projectiles, and armour are improved, yet in one respect we are 
about the same as forty years ago. The velocities of the shot are 
not greatly in excess of the old Whitworths and Armstrongs. The 
effect of high velocities has not been demonstrated. A 1000 lb. 
shot with a velocity of 1800ft. a second will not be nearly so effective 
as a shot one-fifth the weight, with five times the velocity. The 
slower shot, no matter how or where the plate is fixed, gives the 
plate time to yield through a given space, so that its effect is not 
concentrated. The tremor saves the platz. If we make a target 
8ft. square of lin. boards with the joints glued and only supported 
at the edges and ends, these being nailed to a strong frame, and if 
we fire a Lee-Metford bullet at its centre, the bullet will pierce it 
and lose very little of its energy. But if we throwa 401b. shot with 
the same momentum as the Lee-Metford bullet, the front of the 
shot having a projection the same length, thickness, and form as 
the bullet, then the target will scarcely be indented. Why? 
Simply because the shot has plenty of time to overcome the inertia 
of the whole target, orin other words, the target has more time to 
yield, and the greater compression of the spring, if I may say so, 
absorbs more of the energy of the projectile. I doubt if any plate 
yet made would stand a 2001b. projectile fired from a gun such as 
described in THE ENGINEER, September 8th, 1899, page 235, witha 
velocity of 6000ft. to S000ft. a second. The time for yielding would 
be so very short that the gun would have a chance of exerting 
almost its full strength in penetrating the plate. I fancy—of 
course it may only bea :fancy—the result would be more startling 
to ths experts than the firing of a tallow candle or a column of 
water at an inch deal board is to the uninitiated. Certainly the 





un suggested might be as heavy as an ordinary gun that would 

estroy the plate at short range, but which would be quickly out- 
ranged by the other gun ; still it seems to me that the improvement 
sought for in the attack on armour plates is in the direction of 
higher velocities, which will give better shooting and ei'her 
greater penetration or smashing. 


Todmorden, May 8th. 


Epwarb HoyLe. 





STORM-FELLED TIMBER. 


Sir,—Jn consequence of the great storm of last February there 
are vast quantities of elm timber lying derelict throughout Ireland, 
and probably throughout Great Britain also, for which there is 
absolutely no market, and I would suggest that this waste timber 
might be turned to profitable use by cutting it up into paving 
setts. When well creosoted native elm makes capital setts. The 
first suit of setts on Butt Swivel Bridge, Dublin, where there is 
very heavy cart traffic, lasted nearly nine years. These setts were 
Irish elm, creosoted twice at a short interval, as the first creosoting 
did not come up to my requirements. I fancy the second creosoting 
may have had the effect of indurating the timber and making it 
last somewhat longer than if only once creosoted. When well 
creosoted elm does not absorb moisture or suffer decay, and it 
forms an admirable surface for both vehicles and horses. Creosoted 
setts, when stacked for use, are apt to get dry from the evapora- 
tion of the oil, ard it is good practice to dip the setts in common 
coal tar before paving and let them drain for half an hour to get 
rid of superfluous tar. Timber setts should be laid in close con- 
tact, and the tacky tar agglutinates them together and makes a 
fairly water-tight joint. A little hot sand sprinkled over the setts 
will absorb loose tar and make a better footing for horses. My 
principal object in making this communication is to induce 
municipal engineers and others in charge of streets to use up our 
native timber, which now is in such superabundance, instead of 
using inferior or far morsz costly foreign timber. 

BInDON B. STUNEY. 

14, Elgin-road, Dublin, May 11th. 





RIGHT ANGLE DRIVE, 


Sir,—In your issue of March 13tb, at page 265, there is an 
illustrated account of a so-called new device for transmitting motion 
at an argle, taken from the /ron Age. I beg to call your atten- 
tion to the fact that this device is not new, that patents for this 
invention were issued to me in the United States in the 3 ears 1881 
and 1884, also in Great Britain and Germany. It was fully illus- 
trated in the Jron Age of March 31st, 1881,, I have been manu- 
facturing the ‘‘ Almond coupling” during the past twenty-two 
years, and there are thousands of them in use, distributed over 
Europe and the United States. The thing patented by the new 
claimant isa slight modification of the connection between the 
crank arm and the sleeve. My patents show the possibility cf 
such modification. Under these circumstances it would seem 
that, in fairness to the inventor, the facts above given should be 
published. T. R. ALMOND. 

83 and 85, Washington-street, Brooklyn, April 25th. 








LAUNCHES AND TRIAL TRIPS. 


Gurpo, steel screw steamer; built by, Craig, Taylor and Co., 
Thornaby-on-Tees ; to the order of, Terneuzensche Vrachtvaart- 
maatschappy ; dimensions, 270ft., 38ft., by 20ft.-4in.; engines, 
triple-expansion, 19in., 3lin., 5lin., by 33in.; pressure, 180 Ib.; 
constructed by, North-Eastern Marine Engineering Company. 

HaRaLp ; built by, Joseph L. Thompson and Sons, Limited, 
Sunderland ; to the order of, Messrs. Brunsgaard, Kiostand and 
Co., of Dranmaer; dimensions, 33ift., 48ft, by 24ft.; engines, 
triple-expansion, 24in., 39in., 65in., by 42ia., pressure 180 lb.; 
constructed by, Messrs. Geo. Clark, Limited, Sunderland. 

Snipe, light draught twin-screw suction pump hopper dredger ; 
built by, Wm. Simons and Co., Limited ; to the order of, Sir Walter 
Peace, Agent-General for Natal ; engines, three sets of independent 
compound engines, two for propelling the vessel, and one for 
operating the pumps ; launch, May 6th. 

HESPEREAS, steel screw steamer ; built by, R. Craggs and Sons, 
Limited, Middlesbrough ; to the order of, the Finska Angfartygs 
Aktiebolaget, Helsingfors ; dimensions, 290ft., 40ft., by 19ft. 6in.; 
to carry, 3000 tons; engines, triple-expansion, 2lin., 34in., and 
56in., by 39in., pressure, 165 lb.; constructed by, North-Eastern 
Marine Engineering Company ; aspeed of 11} knots was attained ; 
trial trip, May 7th. 

WEsTMOUNT, steamship for Canadian lake ; built by, C. S. Swan 
and Hunter, Limited, Wallsend ; dimensions, 254ft. Gin. by 42ft. 
by 23ft.; engines, triple-expansion, 2lin., 35in., and 58in., by 39in , 

ressure, 180 Ib.; constructed by, North-Eastern Marine Engineer- 
iog Company, Limited ; mean speed of 11} knots was obtained ; 
trial trip, May 9th. 

Persia, steamship; built by, Wigham, Richardson and Uo., 
Limited ; to the order of, the Austrian Lloyd’s Steam Navigation 
Company, of Trieste; dimensions, 424ft. by 52}ft.; to carry, 

assengers and cargo ; engines, quadruple-expansion ; constructed 

'y, builders ; trial trip, May 11th. 








REMOVAL OF ENGINEERING WorkKS: A NEw “GARDEN City.” 
—A Gloucester correspondent writes that Messrs. W. Sisson and 
Co., of the Quay-street Ironworks, Gloucester, have purchased a 
portion, fifteen acres in extent, of the Wotton Caurt estate, on the 
outskirts of Gloucester, for the erection thereon of new engineer- 
ing works. The land is contiguous to the Great Western and 
Midland Railway Companies’ Cheltenham line, and will afford 
ample space for the erection of commodious workshops, and for 
the carrying on of industry under the healthiest possible con- 
ditions. Part of the land is intended to be devoted to the purposes 
of a recreation ground and for allotments for the use and enjoy- 
ment of the workmen, for whom dwellings are to be erected on 
adjacent portions of the estate. Plans have been passed by the 
Rural District Council for the construction of a new road, fronting 
which the kouses are to be erected. Negotiations are pending for 
the erection of other works in the vicinity, and this development 
of the Wotton Court estate—foreshadowing the creation of a new 
‘‘garden city” on the outskirts of Gloucester—will afford employ- 
ment to several hundred hands. 


ENGLISH ENGINEERS IN MExIco.—We have before us a very 
well illustrated—and printed in English—bi-monthly journal, The 
Aztec. It is published in Monterey. Among other matters of 
interest, we learn from its pages that Englishmen can make money 
in the country if they know how to push trade. Monterey, it 
appears, is the supply centre of Mexico. Thus the mines draw 
nearly all that they want from this town, which has a good railway 
service. In 1892a small establishment was founded by W. Van 
Voorhis and J. Bertram Sanford, and the firm have been eminently 
successful, and now do a large business. They have equipped 
several mines with all the machinery and boilers required, and 
have now undertaken the supply of electrical plant. One order, 
for example, is for two 100 horse-power Corliss engines, with 
boilers and dynamos. The principle adopted by the firm seems to 
be one worthy of general imitation. It consists in never refusing 
an order, and leaving no stone unturned to secure the punctual 
delivery of machinery. It is pleasant to note the success of a 
British firm in a country where so many have failed to achieve 
even moderate success. Many of our readers would, we think, do 
well to put themselves in communication with this Monterey firm. 
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{RON AND STEEL INSTITUTE, 


3IDENTIAL ADDRESS BY ANDREW CARNEGIE,” 
-My first desire is to thank you deeply for the 
ur conferred by electing me to the presidency, which is for 
hone au of iron and steel the blue rivbon of distinctions in the 
the va life. Beyond this he cannot go, for there is nothing 
ra and be must perforce be content hereafter—from the 
b lime height—to survey the plains below. _ 
ar invite your attention this morning to the important question 

f the organisation and management of that most complicated of 
l ieces of machinery—man—which bas been my province. 

Great as is the contrast between the pioneer and the modern 

nufacturing plant, it is scarcely less between tte business 
aetbods of the past and the present. Both have changed, and 
changed for the better, in the unceasing march of improvement. 

c Speaking from experience, we of the Carnegie Steel Company 
had not gone very far in manufacturing before discovering that 
rfect management in every department was needed, and that this 
jepended upon the men in charge. Thus began the practice of 
interesting the young geniuses around us, as they proved their 
ability to achieve unusual rerults—the source of big dividends. 
These received small percentages in the firm, which were credited 
to them at the actual cash invested, no charges being made for 
good-will. Upon this they were charged interest, and the sur- 
plus earned each year beyond this was credited to their account. 
By the terms of the agreement, three-fourths of their colleagues 
had the right to cancel it, paying the party the sum then to his 
credit, ‘This provision was meant to meet possible extreme 
cases of incompatibility of temper, or of the recipient proving 
incapable of development, or of enduring prosperity. At death 
the interest reverted to the firm at its book value. The young 
men were not reqaired to assume any financial obligation, and 
not until their share was fully paid by the profits, and there was 
no further liability upon it, was it transferred to them. Thus 
thoughts of possible loss never prevented concentration upon their 
daily duties, They were not absorbed in the daily quotations, for 
the shares were not upon the Stock Exchange or transferable. 
This policy resulted in making some forty odd young partners, a 
number which was increased at the beginning of each year. 

We dic not fail to see, as the works enlarged, how much success 
depended upon the mechanical men, the superintendents and fore- 
men, yet not one of these had up to that time been admitted as 

rtner. The business and the mechanical men—office and mill— 
were still widely separated. But once recognised, from that time 
forward the union of the mechanical and business partners went 
steadily forward until no manager of a mill was without his interest 
in the business, as pertaining to the position, and no board of 
management, or important committee, was without a mechanical 
representative. Thereafter, mill and office conferred upon all 
important sales or contracts. The mechanic and the man of 
affairs were in constant consultation and fellow. partners—one of 
the most profitable changes that we ever made. 

There was another step taken in the same direction. Men 
having others under their charge were given an interest in the 
proceeds, or savings in cost, in their department. Where it was 
impossible to decide the limits of a department, the managers 
were rewarded by handsome bonuses beyond their salary, based 
upon the general profits of the year. Thus, as a rule, every man 
in authority became more than a mere wage-earner. He felt 
himself on the first step of the ladder which led to partnership 
sooner or later, and was worth any two mere employés paid 
only a daily or monthly wage and denied special recognition. 

Tkis plan of reward according to results, for heads of depart- 
ments, has already become so general and is spreading so fast 
that we may be sure it has proved its efficiency. There are 
few large department stores or important houses in retail trade 
which have not been forced to adopt it. 

This plan is probably bound to prevail to greater or less degree 
in manufacturing concerns, and the sooner the better, for the 
greater number of the workers capital can compensate, and in one 
sense reward, by sharing its gains, the more harmonious and 
therefore more profitable for both must the relation become. 

One of the chief sources of whatever success may have attended 
the Carnegie Steel Company was undoubtedly its policy of making 
numerous partners from among the ablest of its men, and interest- 
ing s» many others of ability in results. I strongly recommend 
this plan to the members of the Institute engaged in business, 
believing that in these days of ever-increasing competition it will 
be the concerns which adopt this plan, other things being equal, 
which will survive and flourish, 

If the managing owners and officials of great corporations could 
only be known to their men, and equally important, their men 
known to their employers, and the hearts of each exposed to the 
other, as well as their difficulties, we should have in that trouble- 
some field such harmony as delights us in the domestic. It is 
mainly the ignorance of contending parties of each other’s virtues 
that breeds quarrels everywhere throughout the world, between 
individuals, between Corporations and their men—and between 
nations. ‘‘We only hate those we do not know” is a sound 
maxim which we do well ever to bear in mind. 

In the progress toward more harmonious conditions between 

employer and employed we see that the system of payment by 
fixed wage has been largely supplanted by payment according to 
value of service rendered by workmen in positions of authority 
over others, and by recognition not only in money, but in position, 
which often counts quite as much as coin, and not seldom much 
more with the ablest. There remains still receiving the fixed wage 
the great mass of ordinary workmen ; but we see in the history 
of the relations of employer and employed that these have not 
failed to rise greatly also. The movement tending to improve the 
position of the worker has not passed over even the humblest, but 
has reached and benefited all. 
_ Gentlemen, while, as you have seen, the Carnegie Company 
interested its young men as partners, and was always anxious to 
reward exceptional service, and carried the bonus system to an 
extent perhaps unknown in any similar organisation, the masses of 
the ordinary workmen could not be embraced under the limited 
partnership form, even if it had been thought desirable that their 
savings should be so invested. The objection to this, from the 
point of view of the workman, which always arose in our minds 
and which we were never able to surmount, was the sad and 
instructive history of the largest manufacturing concerns, especially 
those of iron and steel. 

It is an instructive fact that the majority of the largest manu- 
facturing concerns in the United States have, at some period in 
their career, either been in the hands of receivers, been mortgaged, 
reorganised, or sold’ by the sheriff to the great loss of their original 
owners, Indeed, those,which have escaped financial trouble are the 
exceptions, 

Our experience in America has not been peculiar. The year 
before last the iron and steel works of Germany were generally 

in depressed conditions, and their shares suffered heavily. I read 
a list of these losses at the time which impressed me deeply. If 
I rememter rightly, many declined one-half or more. Several 
important works were reported in financial trouble. Your own 
experience in Britain is similar. Not a few. concerns, after 
vibrating between seasons of loss and gain, have, from time to 
barr had to be reorganised, entailing heavy losses. upon share- 
: olders, Uncertainty of results pertain not only to iron and steel, 
ut to all forms of business operations, and are inherent in them. 

Bearing all this in mind, the thought of asking the working 
9 to risk his precious savings in the manufacturing or any form 

¢ business was aver? discarded by us as too dangerous for 
him. He was advised to buy'a home instead and save his rent. 
+2 ecilitake this, money to build a home was lent to any employé 
Who had the ground clear of debt. Their savings up to 2000 dols. 


* Delivered May 7th. Abstracted. 
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each were taken by the company and placed in a special trust 
fund, entirely separate from the business. Interest at 6 per cent. 
was allowed, to encourage the workman to save part of his 
earnings for old age, ‘The funds received were lent upon 
mortgage on real property, generally to such workmen as wished 
to build homes. It was believed that this was the safest, and 
therefore the wisest, use of their savings which workmen could 
make. 

The most convincing proof of the steady march of labour 
towards a recompense based more and more upon profits or 
dispersed in forms drawing capital and labour into the peaceful 
bonds of mutual obligation is to be credited to the United Steel 
Company, the largest of all industrial corporations. For this it 
deserves unstinted praise, as proving a genuine consideration for 
the interest of the workmen and sagacious thought for its own. 

To this step I invite your earnest attention, for it may well 
prove of surpassing importance and mark an epoch in the history 
of the relations of capital and labour. It may even be looked back 
to as having furnished the solid foundation for the solution of 
most of the troublesome question between them. 

It is in this form: Twenty-five thousand of the 100 dols. shares 
of preferred seven per ceut. stock were offered to its 168,000 
employés at 82-50 dols. per 100 dols. (£16 12s. per £20) share, 
in different amounts according to their earnings. These were 
subscribed for twice over ; nearly one-sixth of the men subscribed 
—one-half being salaried men. ‘Twenty thousand more shares of 
stock were afterwards provided, making 45,000 in all, worth about 
4,500,000 dols. (£900,000); monthly payments being received 
Another distribution of shares is intended next year. 

One valuable and praiseworthy feature is that for five years 
those holding their shares and still in the service are given a yearly 
bonus of 5 dols. upon their shares, and during a second five-year 
term a bonus, amount not yet fixed, is promised. The third 
feature, equally praiseworthy, is the resolve to set apart yearly 
from earnings, should these exceed 80,000,000 dols. (say, 
£16,000,000), 1 per cent. of the earnings, and for each 10,000, 
dols. (£2,C00,000) of earnings an additional one-fifth of 1 per 
cent., for a fynd to be awarded to such of their officials and men 
as have in the opinion of the Finance Committee best deserved it, 
as a reward of merit and not pro rata. Such is the scope of this 
perhaps epoch-making advance which is rendered possivle by tke 
joint stock form with shares in small amounts, easily distributable 
among many thousands of workmen. 

It will be noted that the investment i#at the risk of the men. 
This seems a feature which we may, however, expect the corpora- 
tion to change as experience is gained, as the plan is most wisely 
stated to be subject to future changes. In most of the States of 
the Union, labour’s precious earnings, surely the most precious of 
all capital, are a first charge upon property, and this is, I believe, 
the only safe policy to follow. ‘* Every workman a shareholder” 
would end most of the conflicts which sadden us, between capital 
and labour. To effect this every corporation could well afford to 
offer to distribute part of its shares among the saving workmen, 
and in case of disaster give preference to repayment of principal 
as afirst charge. Any desired legislation, with proper safeguards, 
could be readily obtained, authorising corporations to make sav- 
ings of employés up to a certain sum for each a preferred claim, 
ranking before mortgage or ordinary debts or the claims of share- 
holders akin to the mechanics’ lien and the homestead exemption 
laws now in force in most if not all of the States. This seems due 
to the working man, who, necessarily unacquainted with business, 
buys his shares upon trust, and becomes the beneficiary or the 
victim of his employers. He should be considered as an inex- 
perienced youth in the affair ; besides, he is asked to invest, not 
solely for his own advantage, but at least equally for that of his 
employer. His adviser is not a disinterested party, and therefore 
cannot be absolved from responsibility, which would, I am con- 
fident, lead the owners of the United States Steel Company to 
save their trusting workmen from loss through following their 
advice, this advice being intended to promote the mutual advan- 
tage of the company and the workers. The responsibility is not 
small, since the circular assures the workmen they are offered ‘‘a 
safer and more profitable investment than the workman could 
possibly find for his savings elsewhere.” How much better, there- 
fore, that legal form should be given to the moral claim. 

There is another consideration, the influence upon the prudent 
workman of distracting anxiety in regard to the absolute safety of 
what may be his sole provision for old age. He will see every 
morning the Stock Exchange quotations, for the American work- 
man reads the papers. Only recently he would have seen the 
preferred stock of the United States Steel Company temporarily 
quoted lower than the price charged for it to him. This may 
mean little to the man of affairs familiar with the ups and downs 
of the mercurial Stock Exchange. But what must be the effect 
upon the uninformed workman’ Of this I am well assured—the 
workman whose thoughts are upon the speculative surprises of the 
Exchange will not prove desirable. Speculation is the parasite of 
business, feeding upon values, creating none, and is wholly 
incompatible with tke satisfactory performance of other regular 
work requiring constant care and caution.“ The workmen’s invest- 
ment should never be in jeopardy, for if his thoughts are upon the 
Stock Exchange they cannot be upon the machinery, and 
machinery, like art, is a jealous mistress, brooking no- rival 
claimant 10 her absorbing demands. In the interest of the 
employer, therefore, as well as that of the workman, the savings 
of the latter should be secure—here, as in other respects, their 
interest is mutual, and hence I believe the needed change will be 
made by the Steel Company in the near future. I cannot speak 
too highly of this experiment, nor give the Steel Company too 
much credit for making it, since it is declared to be in the experi- 
mental stage, and subject to future improvement, as all new 
schemes should be. _ Its able and progressive author, Mr. George 
W. Perkins, is to be heartily congratulated. 

Perhaps I may be considered much too sanguine, but as the 
result of my experience I am convinced that the huge combination, 
and even the moderate Ml ages has no chance in competition 
with the partnership which embraces the principal officials and 
has adopted the system of payment by bonus or reward through- 
out its works, 

In the percentage allotted by the plan to reward exceptional 
officials we have for the huge corporation perhaps the best substi- 
tute attainable for the magic of partnership, which nothing how- 
ever can approach. The reward of departmental officials may 
readily be secured under this provision. In the bonus granted 
yearly upon shares held by employés we have proof of regard for 
them which cannot but tell, and the distribution of shares in the 
concern among them has an advantage which so far no partnership 
even has enjoyed. The latter will no doubt adopt the_plan, or 
find some equivalent, for the workman owning shares in absolute 
security will prove much more valuable than he without such 
interest, and many incidental advantages will accrue to the com- 
pany possessed of numerous shareholding employés who may some 
day see their representative welcomed to the of directors. 
This would prove most conducive to harmony, knowledge of each 
other on the part of owners and workmen being the best preven- 
tive of dissatisfaction. If the investment of the workman’s savings 
be made secure, the rapid extension of the plan seems certain, and 
can be hailed with unalloyed satisfaction ; but in its present form 
it is obviously incapable of general application, since the officials of 
few corporations could or would incur the responsibility of inducing 
their workmen to invest in their shares as a security, and few 
corporations could or should inspire the needed confidence of 
labour that these are to enjoy an unbroken career of prosperity, 
for such has not been the history of manufacturing concerns 
generally, especially in our field, to which we may well apply the 
well-known lines of Hudibras : 

** Ay me! what perils do environ 
The man that meddles with Cold Iron.” 





The idea of making of every workman a capitalist and of sharing 





large percentages of the profits among those rendering exceptional 
service will probably encounter the opposition of the extremists 
on both sides, the violent revolutionis: of capitalistic conditions, 
and the narrow, grasping employer whose creed is to purchase his 
labour as he does his materials, paying the price agreed upon and 
ending there. But this opposition will, we believe, amount to 
little. It will even speak well for the new idea if scouted by the 
extremists and commended by the mass of men who are on neither 
dangerous edge, but in the middle, where usually lies wisdom. 

Meanwhile, here is the germ of a promising plan offered as a 
solution for one of the pressing problems of our age, which may 
prove capable of er en As members of the Institute let 
us receive, study, and discuss it with open mind, That the pro- 
blem will be solved, and that the two factors are some day to live 
in friendly co-operation, let no one doubt. Human society bears 
a charmed life. It is immortal, and was born with the inherent 

wer or instinct, as a law of its being, to solve all problems finally 
1a the best form, and among these none more surely than that 
vexed question of our day, the relations between these Siamese 
Twins, which must mutually prosper or mutually decay—Employer 
and Employed—Capital and Labour, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Aéria/ tramway.—At the Pittsburg Plate Glass Works, U.S.A., 
an aérial wire rope tramway, 4000ft. long, has been installed on the 
Roebling system, for handling sand. There are five spans of 485ft. 
to 1500ft. in length, carried by elevated terminals and four steel 
towers 60ft. to 110ft. in height. The tramway carries sand for 
grinding from the storage bins across the river to the works, and 
it has a capacity for delivering 400 cubic yards of sand in ten hours. 
There are two parallel sets of cables, one for the loaded buckets 
and the other for the returning empties. Each set consists of a 
stationary upper cable—2in. for the loads and 1}in. for the empties 
—and a travelling or traction cable below. Each bucketis attached 
to the traction cable at two points. At each terminal the buckets 
are released from the traction cable and pass along the fixed cable 
toa terminal loop formed of a steel bar, this loop connecting the 
ends of the cables for loaded and empty buckets. The buckets are 
tripped and discharged automatically at two points, and return 
automatically to their normal position when empty. There are 
fifty-five steel buckets, each of 10 cubic feet capacity, and these 
are loaded through shoots at the storage bins, the flow being 
governed by segmental valves. The bins are larger at the bottom 
than at the top, so as to prevent any clogging of damp sand. The 
speed of the traction cable is 300ft. per minute, and the plant is 
operated by an electric motor of 120 horse-power. A force of five 
men attends to the machinery and the shifting of the buckets at 
the terminals, The line is quite straight, without curves. 

Concrete chimneys. —The power station supplying electricity for a 
number of suburban tramways.at Los Angeles, US.A, has a 
chimney, 180ft. high, of concrete reinforced with twisted steel bars 
embedded init. The total height is 180ft., the base being 154ft. 
below the ground, and reinforeed by a network of 30lb. flange 
rails. It is rectangular in section toa height of 36ft. above ground, 
and then becomes circular, the diameter, 15ft. outside, and 11ft. 
inside. There are two concentric walls, 9in. to 4in. thick, with an 
air space between, the width of this air space increasing from 1lin, 
at the bottom to l6in. at the top. Theinner shell ends 4ft. below 
the cap. At intervals of 30in. circumferentially the air space is 
contracted to 2hin., and at every 5ft. in height this is again reduced 
to jin, so as to check independent oscillation, while the outer 
shell can oscillate #in. before bringing pressure upon the inner 
shell. The concrete is composed of one part Portland cement, two 
parts sand, four parts stone in the outer shell, and six parts in the 
inner shell. The daily section was built in the afternoon, and 
next morning the mould was raised 10ft., keeping its lower 2ft. 
against the fresh concrete, fourteen hours old. The surface was 
not plastered or treated in any way after completion. The 
chimney contains about 20,000 cubic feet of concrete, 10,000 lb. of 
steel bars, and 4000 Ib. of old rails. Its weight is 1430 tons, giving 
less than two tons per square foot on the base. Two other 
chimneys of the same type, 108ft. and 150ft. high, have been built 
in other cities. Another concrete chimney, 130ft. bigh, but only 
5ft. diameter inside, has been built as St. Louis, snd in this the 
concrete is reinforced by vertical steel tee bars, 2in. by 2in., and 
horizontal rings of the same sized tees, the rings and bars being 
clamped together at their inter-sectioas. 

Coal delivery station.—The Lehigh Valley Railroad, which is ore 
of the leading American ‘‘coal roads,” has recently built at Newark 
a coaling station for the delivery of coa] to merchants’ carts and 
also to the locomotives. The yard for loaded coal wagons will hold 
78 wagons, 36ft. long, of 30 to 50 tons capacity. This feeds to an 
incline having a gradient of 1 in 4, up which the wagons are pushed 
by a small car operated by a cable. - This car runs into a pit at the 
bottom of the incline, so that the wagon can pass over it. At the 
top of the incline are two lines of rails, each running over the top 
of a row of 75 bunkers or — into which the coal is discharged. 
These bins are covered by a shed, and the rails have a down 
gradient of 1 in 100, so that empty wagons run to the end of the 
shed, where they are switched on to a return track having a 
gradient of 1 in.20 to-1 in 40, thus delivering the empties by 
gravity into a yard having capacity for 120 wagons. The bins hold 
from 55 to 80 tons each, the total capacity being 12,000 tons. 
Three additional bins are for locomotive supply. A paved driveway 
is on each side of the structure, and the drivers of the coal carts can 
load their carts by operating the gates or shoots of the bins. At 
the entrance to the coal yard are three weighing machines, two of 
15 tons and one of 10 tons capacity. All have platforms 9ft. by 
22ft , the length being sufficient to weigh the horses with the 
cart and load. The empty carts are weighed as they enter and the 
loaded carts as they go out. For operating the little helper on 
the incline there isan engine with two cylinders 20in. by 30in., 
operating an 8ft. winding drum with a Leschen flattened-strand 
crucible-steel cable 1fin. diameter, and a Zin. tail rope. This 
engine can deliver 20 wagons an hour at the top of the incline, the 
wagons being of 50 tons capacity. 

Railway locomotive works.—The Atchison, Topeka, and Santa Fe 
Railway, U.S.A, has about 8000 miles of line, and about 1100 
locomotives. Its main locomotive and carriage works are at 
Topeka. There are somewhat extensive shops at three other 

ints, but these are principally for local and minor work. All 

uilding of new engines and re-building of old engines is done at 
Topeka, and the works at this point are being enlarged and 
improved to increase the facilities for rapidity and economy. With 
the improvements completed the works will employ about 2500 
men, and will build ten or twelve new locomotives each year, 
while the monthly output will. be about forty locomotives built, 
re-built, and repaired. Most of the new engines are now biilt by 
private firms. The locomotive department comprises an erecting 
machine and boiler shop, 852ft. by 154ft.; blacksmith shop, 4CO0ft. 
by 100ft.; wheel a 180ft. by 56ft. The old erecting and 
machine shop is 75ft. by 770ft., with a wing 125ft. by 300ft., but 
this will be used for miscellaneous work. For car ak there is a 
wagon repair shop, 800ft. by 144ft.; wood-working shop, 300ft. by 
80ft.; carriage erecting shop, 320ft. by 90ft.; and carriage painting 
shop, 320ft. by 90ft.. Each of these two shops is served by a 
transfer table outside. The locomotive shop is of steel skeleton 
construction, with brick walls and a tile roof. The central bay is 
of 75ft. span, and the two side bays, of 40ft. span, Lave roofs of 
the saw-tooth or weaving-shed type. At one end of the shop are 
three longitudinal pit tracks 450ft. long, and two 60-ton electric 
overhead cranes lift the engines off their wheels and carry them 
to any desired part of the shop. The blacksraith shop has five 
heating furnaces and fourteen steam hammers. For the 960 men 
employed in the locomotive department there are three lavatory 
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buildings with clothes lockers, washing troughs, closets, &c. 
Electric, hydraulic, and pneumatic power, and current for electric 
lighting are generated in a new power-house. Hydraulic power is 
used for flanging and heavy riveting. 

Steam turbines for tramway power plants —A company which con- 
trols about 850 miles of electric tramways in different American 
cities is planning to build four large power stations equipped with 
steam turbine generating plants. These will all have the electric 
dynemos directly connected to steam turbines working with super- 
heated steam and under vacuum. The turbines will be of the 
Curtis vertical type, with the alternating - current generator 
mounted on the upper end of the shaft. At Quincy there will be 
four units of 3000 horse-power each ; at Fall River three units of 
8000 horse-power ; at Danvers three units of 3000 horse-power ; 
at Newport three units of 1000 horse - power each. The 
3000 horse-power turbines will be 12ft. diameter at the base, 
19ft. high, and weigh 95 tons; they will run at 750 revolu- 
tions per minute, taking steam at 175 lb. pressure at the inlet. 
The electrical generating apparatus is guaranteed to stand an 
overload of 100 per cent. for short intervals, and 50 per cent. over- 
load for two hours, without sustaining any injury. The 1000 
horse-power turbines will be 7ft. 8in. diameter, and will drive 
generators of 500 kilowatts, 2500 volts, at 1800 revolutions per 
minute. The Newport power-house, with the 1000 horse-power 
turbines, will have water-tube boilers, Green’s economisers, Hunt’s 
coal and ash-handling plant, and surface condensers, with centri- 
fugal circulating pumps and triplex air pumps. The Schmidt 
system of superheating the steam will be adopted. 

Steel works improvements.—The United States Steel Corporation, 
otherwise known as the ‘Steel Trust,” has adopted plans which 
call for the expenditure of over £7,000,000 in the extension and 
improvement of its various works. It is estimated that these wiil 
result in increasing the annual capacity of output by about 
2,700,000 tons per year, and will also result in an addition of 
£2,400,000 annually to the profits of the company. Particulars of 
the improvements and expenditures are given below :—Illinois 
Steel Company, at South Chicago :—Construction of new open- 
hearth furnace plant, blooming mill, and finishing mill, £600,000 ; 
re-modelling the 132in. plate mill train, £130,000 ; additional heat- 
ing capacity at the rail mill, £40,000; improvement of the 
Bessemer department, £30,000 ; new blast furnace blowing engines, 
£95,000 ; repairing stoves at furnaces, one to four, £800,000; 
addition to machine shop and foundry of, £40,000; sundry 
improvements, £84,000. illinois Steel Company, at Joliet :—Re- 
modelling blast furnaces Nos. 1 and 2, £180,000; addition to con- 
verting mill, £30,000. National Tube Company :—At McKeesport, 
Pa., £1,851,000 ; at Lorain, O., £1,730,000; sundry improvements at 
Pittsburg and Wheeling, £66,500. American Steel and Wire Com- 
pany :—Various improvements at the five principal works in the 
Chicago district, £907,000. American Sheet Steel Company :—Im- 
provements at various plants, £71,000. Carnegie Steel Company :— 
At Homestead works, £227,000 ; at Edgar Thompson works, £55,000; 
at Duquesne works, £66,000. National Steel Company :—Additions 
and improvements, £318,000. American Steel Hoop Company :— 
Additions and improvements, £57, American Tin-plate Com- 
pany :—Installation of modern and improved methods of operation, 
£200,000, i, C, Frick Coke Company :—Additional ovens, 
£89,000, Mining companies :—Crusher plant at Escanaba, 
£25,000 ; plants on the Vermilion, Gogebic, and Menominee ranges, 
£63,400. _ Transportation properties :—Duluth, Mesaba and 
Northern Railway, additional locomotives, extension of ore dock 
at Duluth and sundry improvements at shops, £108,800; Duluth 
and Iron Range Railroad, £37,400; Chicago, Lake Shore, and 
Eastern Railway, additional steel wagons, £60,000. Pittsburg 
Steamship Company :—Improvement of fleet, £41,600 ; Pittsburg 
and Conneaut Dock Company, £8000. 

American notes on European tramways.—An American engineer, 
Mr. R. McCullough, now assistant manager of the Chicago City 
Railway, has spent two years in continental Europe, in the con- 
struction and operation of tramways, and recently presented some 
notes of his observations in a paper read before the Western Society 
of Engineers, U.S.A. As a matter of fact, he says, no European 
city has a tramway service at all comparable with that of American 
cities, Glasgow, with 760,000 inhabitants, has only about 100 miles 
of tramway, while in the United States cities of about the same 
population have four times that mileage—St. Louis, 460 miles ; 
Boston, 409 miles ; and Baltimore, 354 miles. The city of Denver, 
one fifth the size of Glasgow, has 142 miles. In many European 
cities the tramways are built only in the old, narrow, and crooked 
streets, and are excluded from the modern wide streets and 
boulevards, so that in many places it is impossible to reach or cross 
the centre of thecity by tramway. In permanent way the grooved 
girder rail is now mostly used; several compound or built-up 
sections are in use to some extent, but these soon get loose or 
shaky. Much of the electrical equipment is old-fashioned, 
including motors with hand-wound armatures, and a commutated 
field control. These are made usually by small manufacturers, and 
used by tramways in the same city or district as the factory. Short 
four-wheel cars are generally used, and the long double-bogie 
easy-riding cars now so common in America are found only on a 
few of the latest European tramways. The low fares of European 
tramways apply only to short rides, and the average rate per mile 
is ?d. told. In France, the rate is usually 1d. for the first kilo- 
metre and 4d. for each succeeding. This would limit the 24d. fare 
to 24 miles, or 44d. for 9 miles. In Chicago, rides of 10 to 20 miles 
can be made for 24d., and the average journey per passenger is 
4 to5 miles. The fare for this is 24d., while under European rates 
it would be 4d. 

The freezing process for tunnelling.—The preliminary plans for 
the construction of the Pennsylvania Railroad tunnel under the 
Hudson River at New York provide for the use of the freezing 
process to consolidate the soft material through which much of the 
work must be done, and this has led to some inquiry as to the 
penetration of the cold, and its loss by dissipation through the 
material beyond the frozen zone. The process was used a few 
years ago in sinking a mine shaft in Michigan, 8in. pipes being 
sunk through water-bearing soil to a depth of 90ft., and forming a 
circle 29ft. diameter. The pipes were closed at the bottom, and 
through them was maintained a circulation of chloride of calcium 
at 5deg. Fab. In forty days the freezing had extended about 
4}ft. inside and outside the ring of pipes, and ultimately extended 
to about 10ft. inside and outside. is would probably have more 
nearly 16ft. if brine at 15 deg. below zero had been used. The 
thinnest part of the frozen mass did not thaw safficiently to admit 
water through it until fifty days after the completion of the 
shaft. This, in spite of the fact that attempts were made to 
hasten thawing by admitting steam into the pipes, as the shaft 
was needed for draining the valley. It was found that the loss 
of cold by conduction into the unfrozen mass beyond the frozen 
wall was small, the cold readily passing through the frozen wall, 
which is of high conductivity, until it meets the barrier of unfrozen 
material of slower conductivity, when it is utilised in taking up 
the latent heat of the water contained in the earth. The 
interior of the frozen mass acts as a reservoir of cold to supply 
this outward flow. From past experience it is felt that it can 
be safely predicted what results will follow the distribution and 
application of the cold by any given arrangement and under 
given conditions, 








Tue death is announced at Barrow of Mr. Henry Cook, 
who was for thirty-seven years secretary and traffic manager of 
the Furness Railway. Mr. Cook began his railway career in the 
manager's office of the South-Eastern Railway, and left to take up 
the situation of manager of the Whitehaven and Furness Junction 
Railway. When this line was amalgamated with the Furness 
Railway Company Mr. Cook was appointed secretary and traffic 
manager. He was a member of the Barrow Town Council, and 
wasa past mayor. He was eighty-four years of age. 


THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Oorrespondent.) 


On the whole, there appears fo be some little improvement in 
things, as compared with a week ago. To some extent market 
prices of pig and manufactured iron may be said to have recovered 
from the temporary weakness which characterised them at that 
time. Galvanised corrugated sheets are in satisfactory demand 
on foreign account, but for home use inquiries do not seem to be 
quite so numerous as they were a little while back. There is a 
rumour that another large ironmaking concern, namely, the 
Wolverhampton Corruga Iron Company, is contemplating the 
removal of its works to the coast, so as to be better placed for 
export. 

Steel prices keep firm, and for structural sections the demand 
remains pretty good. Bessemer billets are quoted at about £4 lds. 
to £5; Siemens do., £4 17s. 6d. to £5 2s. 6d.; mild steel bars, 
£6 12s. 6d. to £7 2s. 6d.; plates, £6 5s. to £7; girders, £6 to 
£6 5s.; and angles, £5 15s. to £6 7s. 6d. 

Pig iron producers and agents on ’Change in Birmingham to-day 
—Thursday—were remarking upon the scarcity and dearness of 
coke, 

The question of tramways municipalisation was settled by the 
Birmingham City Council on Tuesday, when Alderman Cook moved 
a resolution to reject the offer of the British Electric Traction 
Company, and to reaffirm the municipalisation resolution of 1899. 
Alderman Beale opposed this in an amendment to accept the 
company’s offer. As chairman of the committee, he strongly 
appealed to the Council to decide the matter finally, and thence- 
forward to ‘‘show a firm front.” Whilst considering the offer a 
very good one, he expressed the belief that if the Council decided to 
municipalise, that their resources would prove equal to those of Mr. 
Garcke, After a four hours’ debate, the amendment was defeated 
by fifty votes to fifteen, and the resolution in favour of municipali- 
sation was carried. There are still three years to run before the 
earlier of the existing leases expire, and the greater part of that 
time will be needed for the preliminary work of the electrification 
and equipment of the routes ; whilst the providing of the proposed 
new power station has also to be undertaken. The city will not, 
however, have to wait three years before owning and working any 
portion of a system of its own, for a short section of the Aston line, 
which lies within the city boundary, will become a municipal tram- 
way next year. By this new resolution the committee are em- 
powered to prepare for the taking over of the tramways, and for 
working them as a municipal undertaking upon the falling in of 
existing leases. The sclaeciaiaer town of Wolverhampton has 
held another special meeting this week to decide yes or no as to 
the taking over of the existing experimental Lorain surface- 
contact system, and after a protracted debate the matter was once 
more adjourned. 

Prospects of sewage purification plant makers are bright, for 
there appears to be a decided movement in this direction just now, 
as is shown by remarks of Mr. W. G. Bagnall this week at a meet- 
iug of the Staffordshire County Council. He spoke of the work 
which the Tame and Rea District Drainage Board had done, and 
went on to say that what the Sanitary Committee had proposed had 
been carried out, and the works had undoubtedly been very 
successful. The effluent from the works now passed into the river 
clear, though on the other side of the river they could see that the 
bed of the river was black with pollution. He felt sure it came from 
some of the Staffordshire towns, and that the effluent ought to be 
purified before being discharged into the river. When the Com- 
mittee came to an arrangement with the Tame and Rea Board 
they promised to press the various other authorities in Stafford- 
shire to do their duty in the purification of sewage. It is costing 
the Tame and Rea Board £90, 000 a year to deal with the sewage, 
and they receive back £15,000 in produce, leaving the net expendi- 
ture at £75,000 per year, which is equal to a rate of 5d. in the £. 
Now that the Tame and Rea Board were going to construct over 
six acres of artificial filter beds, it showed that there was not so 
much difficulty now as in the past when extensive land was 
required. Modern science made it possible to do with less land, 
and therefore the plea as to want of land could no longer avail 
local authorities. Science had done so much to prove that sewage 
could be puritied by artificial means upon a limited area, that he 
hoped the Council would support the Sanitary Committee when 
they felt bound to take action against authorities who would 
not do the work. If those authorities would show, as the Tame 
and Rea Board had done, that they wished to do their duty, then 
they would get every sympathy and advice from the Sanitary 
Committee, but if it were seen that they were only trying to ca’ 
the matter over, then the Committee would feel compelled to take 
action. All this seems to mean that some of the offending local 
authorities will be obliged to instruct their engineers to prepare 
sewage purification schemes, which, to use a colloquialism, may 
truly be said to be ‘‘ good for trade ”—at any rate, so far as filter- 
bed construction is concerned, 

The Midland copper market has been steadied by rumours of an 
impending large increase in production. The report is current 
here that the Rhodesia Company of South Africa, with a capital 
of two hundred millions sterling, has offered the Government of 
Queensland to take a lease of 3000 acres of copper-bearing land 
in Northern Queensland. The company pro to spend four 
millions in developing the field -_ to Bnd the Government a 
million and a-half to construct railways to the district. It is, 
however, pointed out that there are no coal deposits within 
hundreds of miles, and that the climate is unfavourable. Further 
information on the matter would be welcome. The company’s 
expert is alleged to have reported that ‘‘ the hills all around are a 
mass of copper.” 

Satisfaction is finding expression in engineering circles in the 
Midlands at the following cases of increase in the value of British 
exports to all countries for the first four months of this year, com- 
pared with the corresponding period of 1902 :—Locomotives, from 
£644,919 to £921,288 ; agricultural engines, from £156,039 to 
£237,449; other descriptions of engines, from £539,768 to 
£572,705; agricultural machinery, from £219,096 to £242,186; 
mining machinery, from £182,577 to £227,847 ; textile machinery, 
from £1,366,826 to £1,375,473, 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Except a stronger tone in some brands of pig iron, 
there is no material change in the market situation here. The 
recent somewhat unaccountable fluctuations in Middlesbrough 
iron would seem now to be followed by a steadying and harden- 
ing of prices, apparently due to a renewal of buying for America, 
This has had its influence upon other sections of the market. 
Lincolnshire makers, who at their meeting held the previous 
week reduced their list basis rates all round 1s. per ton, which in 
some quarters it was anticipated would be followed by a further 
similar reduction, held a special meeting on Friday, when it was 
reported the question was discussed, not of further reducing, but 
of reinstating prices. Eventually it was decided to reaffirm the 
list basis rates decided upon, as reported in my notes last week. 
Lancashire and Derbyshire brands, which to some extent are 
affected by Lincolnshire iron, remain unchanged ; any further 
downward move in these, which last week was talked of as not 
improbable, being for the present at least apparently checked. 
Scotch brands also remain steady at about the basis of recent 
quotations, 

Only a moderate sort of business is, however, being put through 





in pig iron, The hand-to-mouth position of most of the large iron- 





a 
using industries restricts buying to covering only actual : 
ae and this means that the bulk of the Bad given a 
of small ae Although the steadying in makers’ prices on 
tend to check the very keen underselling that has been going y 
amongst some of the speculative merchants, there is stil] 9 * 
deal of underquoting in the open market, and for any real} com, 
petitive business it would be difficult to get at actually defini 

rices. Lancashire makers are quoting about 56s. 6d. to 57s, less 
By. for No. 3 foundry, delivered Manchester, but there is scare} 
sufficient doing to give an established basis to these figures 
Lincolnshire makers still quote 52s. 6d. net, with merchants eon, 
tinuing to underquote. rbyshire remains at about 55s, y to 
56s. and 56s, 6d. net, according to brand. Quotations for orge 
qualities delivered Warrington remain much the same, Lancashes 
averaging about 52s. 6d., less 24, Lincolnshire 51s. 2d., with 
Derbyshire offering at about 50s. 9d. to 51s. net. In Middlgs. 
brough iron the very low quotations of a week or so back have 
disappeared, and for delivery by rail Manchester there are fow 
sellers of varied brands at under about 55s. 1d. to 55s. 7d, net 
Scotch iron is about steady, and, delivered Manchester docks, 
quotations average about 59s. to 59s. 6d. Eglinton, 60s, 6d, tg 
dis, Gle ock, and about 62s. Gartsherrie net. 

Unsatisfactory reports still come to hand with regard to the 
finished iron trade. The principal forges are unable to socure 
work to keep them anything like fully going, and even the smaller 
forges that have been fairly booked are running out their orders 
with very little new business coming forw: The quotations 
freely spoken of in the open market would seem to indicate a good 
deal of irregularity in prices where bnsiness comes under open 
competition. The list basis rates, however, for Lancashire 
remain at £6 10s., with North Staffordshire bars quoted £6 10s, 
to £6 l5s., delivered here; there are, however, on the open market 
special quotations of £6 7s. 6d. to £6 8s. 9d. for Lancashire bars, 
Sheets remain steady at about £8 2s. 6d., with some quotations 
£8 5s., and hoops at the Association basis of £7 2s. 6d. for random 
to £7 7s. 6d. special cut lengths, delivered Manchester, and 2s, 64, 
less for shipment. 

In the steel trade the business giving out is still mainly 
restricted to small quantities, with no really quotable change jn 
prices. For hematites makers hold pretty firmly to their quoted 
rates, which range from about 68s. to 69s. net for No. 3 foundry 
delivered Manchester ; in the open market, however, buyers could 
place orders on more favourable terms. The tendency with regard 
to billets is ae stronger prices, but £4 15s. remains 
the quotation of Lancashire makers. Finished steel makers are 
mostly fairly off for work for the present, but are not booking many 
new orders of any moment. Bars remain at about £6 5s, to 
£6 7s. 6d. and £6 10s.; SS mg scarcely average £5 17s. 6d.; com. 
mon steel plates about £6 10s.; with boiler plates quoted by outside 
makers £7, and by the associated makers £7 2s. 6d. for Lancashire 
boiler specifications delivered in the Manchester district. 

With regard to the engineering trades the reports which | receive 
from sources representing both the employers ,and the workmen, 
although they are not so satisfactory as might he wished as to the 
industrial outlook generally, still afford indication of a slow but 
steady improvement so far as present employment is concerned, 
Most engineering works are wel engaged, although it is exceptional 
where activity can be reported, and for the most part new work 
still comes forward very slowly to replace orders as they run out, 
The returns of the trades union a only in very 
exceptional cases record trade as good. Generally throughout 
Lancashire it is returned as moderate, with the Oldham and 
surrounding districts, representing the centre of the textile machine 
industries, all returning trade as bad. 

Taking the employment returns of the various workmen's 
organisations connected with the engineering trade, these show a 

radual decrease in the number of unemployed members on the 
ks, which may be taken as a satisfactory indication of a slow 
but steady improvement in industrial conditions generally. The 
report of the Amalgamated Society of Engineers issued this month, 
shows a little over 34 per cent. of the total membership in receipt 
of out-of-work benefit, as compared with about 4 per cent. last 
month, whilst on the other hand there is a small increase of 
membership, which is returned at 94,303, as compared with 94,157 
last month. The number of members on unemployed benefit is 
3296, as com d with 3642 last month, and on sick benefit 2207, 
as compa with 2390 last month. The returns of the Steam 
Engine Makers’ Society show a continued improved position as 
regards employment, the percentage of out-of-work members 
being not more than about 24. The United Machine Workers’ 
Association is also able to record a gradual reduction in out-of-work 
membership, the number in this society in receipt of donation 
benefit being now slightly under 4 per cent. aN 

Mr. John Hodge, the general secretary of the British Steel 
Smelters’ Association, in his monthly report just issued, has some 
comments with regard to parliamentary questions affecting the 
workmen which just at present are very pertinent. Discussing 
the Trades Dispute Bill, recently before the House of Commons, 
he says trade unionists should take notice of the fact that the 
Employers’ Parliamentary Committee was composed of employers, 
Liberals and Tories. Whenever any question came before the 
House of Commonsaffecting the interests of the workers, employers 
knew neither country, politics or religion ; their whole interest was 
summed up in ——- any extension of the law which might tend 
to lessen dividends, and atthe same time doing all that was possible 
to curtail any rights presently enjoyed by the workers. That in 
itself should be all sufficient to the workers in demonstrating that 
in all things which went to their own improvement they should 
neither know differences in religion, differences in nationality, or 
yet differences in politics, E f 

Passing on to comment 7 the purposes to which he considers 
the Budget surplus should have been devoted, he adds that this 
surplus of over ten millions gave the Government the means 
necessary to provide old age pensions, and their failure to do so 
showed the insincerity of political promises and the necessity of 
the workers rising to a proper conception of their duty to them- 
selves by sending men into the House of Commons whose interest 
and duty it would be to advocate in season and out of season, not 
only a measure of this character, but all other measures which 
would tend to the improvement and welfare of the community as 4 
whole. 

Referring to the condition of trade, he states that there is very 
little change from that reported last month. The outlook in the 
steel trade was descri as encouraging, although it would not 
appear as if shipbuilding was responsible for the bright outlook. 
In the tinplate trade prices continued firm, and the various reports 
stated that there were more inquiries than for some time past. So 
far as the number of mills working were concerned, the position was 
somewhat similar to that of last month ; some of the mills were 
very busy and others oo“ were just as slack. : 

Messrs, Cunliffe and Croom are paying special attention to the 
designing of machine tools, to a large extent on American lines, but 
brought up to date to meet English requirements, and visiting 
their works the other day I was shown several of the newest tools 
they have now in hand. Amongst these was a vertical turnin 
and boring mill for taking in work up to 20in. diameter, an 
completing the operation at one setting. A noticeable feature of 
this tool was the arrangement for altering the speed of the rotations 
instantly by a change of gear from single speed to back gear by 
means of a friction lever and two speeds on the countershaft 
operated by a strap bar lever. By this arrangement, without 
altering the position of the strap on the pulley, a change to four 
different speeds could be made, whilst, with the addition of four 
different speeds on the cone pulley, sixteen different sets of speed 
could be got to suit the diameter of the work to be operated upon. 

Generally a tendency to quieten down is the report throughout 
the coal trade of this district, and although for the most part 
collieries are still running practically full time a resort to lessened 
output is regarded as more than probable before very act 8 Both 
round coal and engine fuel are accumulating under load on some 
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of thepit sidings, and the Braves for the immediate future can 
e > , : 
ware) et buyers and consumers who had been holding back in 
ef ation of the lower prices which came into operation. with the 
— ‘cement of the month are getting through with their orders, 
the demand for house-fire qualities generally is slackening down, 

d collieries are beginning to experience difficulty in movi 
pes the ir output. Prices remain without further change, an 
pa at the reduced rates goes last week. — g 

‘A steady sort of business for the most part is reported in the 

3 descriptions of round coal suitable for steam and forge pur- 
oe Supplies coming on the market are, however, more than 
MMficient to meet requirements, and although prices have not 
followed the downward move in house-fire descriptions, they are 
not in all cases being firmly adhered to at late rates, some of 
the inferior descriptions of steam and forge coal being, if any- 
thing, rather easier to buy. There is, however, no general 

~-—) in prices, and taking them all through they may be 
giving Ay Velng well maintained at about 8s. 3d. and 8s, 6d 
reported as being well maintained at a . od. » 6d. 
for inferior sorts up to 8s. 9d. and 9s, 3d. for the best qualities 
of steam and forge coal at, the pit mouth. 

During the past week one or two important contracts have 
been settled in gas coals, and in some cases these have been 
renewed for the eusuing twelve months at a reduction of 3d. to 
fd. per ton on last year’s prices. Renewal contracts for con- 
siderable quantities of locomotive fuel bave also been settled at 
a reduction of 3d. an ton upon the prices which were paid by 
railway companies last year. 51d 

A fairly active inquiry continues to te reported for most 
descriptions of engine fuel, but it is exceptional where collieries 
have not ample supplies to meet present requirements, and in 
some cases stocks of slack have been accumulating recently. For 
the better qualities quotations are generally firm at late rates, but 
for inferior descriptions slightly easier prices are in some quarters 
being quoted, and the general tone is not so strong as it has been 
of late. The best descriptions of slack remain firm at about 6s. 9d. to 
7s, 3d., with medium sorts about 5s. 9d. up to 6s, 3d., and common 
sorts ranging from 4s, 3d. and 4s. 6d. up to 5s. per ton at the pit. 

If anything, the shipping trade is not in quite so unsatisfactory 
a condition as of late, but there is still no very material improve- 
ment to notice, and for steam coal delivered at the ports on the 
Mersey low prices continue to be quoted, steam coals ranging 
from about 9s. 6d. and 9s, 9d. up to 10s, and 10s, 3d. per ton. 

Barrow.—The demand for hematite pig iron is steady, and 
the position of makers is very firm. They are doing a very large 
business alike for prompt and forward delivery, but the prompt 
iron available at the moment is limited in extent, and warrant 
stocks, which now stand at 26,185 tons, having been decreased 
during the week by 140 tons are not sufficiently bulky to afford 
any basis of supply in emergency. They do not, in fact, represent 
more than the production of four days of the furnaces in blast in 
the district. Makers are quoting 59s. 6d. per ton net f.o.b., and 
warrant iron sellers are at D8e, 6d. per ton net cash, :buyers 1d. less. 
Large sales have been made on foreign, colonial, and home account, 
and the business in hand is sufficient justification for the hope that 
the future in the iron trade will be brisk, at any rate so far as the 
present year is concerned. There are 35, furnaces in blast, being 
one more than in the corresponding week of last year. One of the 
furnaces at the Solway Works is going out for repairs. 

Iron ore isin brisk request at 12s. per ton net at mines, and. 
Spanish ores still command a good sale at 16s. delivered at West 
Coast ports. 

The steel trade is busily employed in all the principal 
departments except those of plates and hoops, which are quiet. 
Orders are indeed coming in slowly for shipbuilding material, and 
the hoop trade is only small, the mills being worked very irregu- 
larly. There isa good demand for rails from all quarters, and 
prices are steady at £5 103. per ton for heavy sections. Makers 
are already well booked forward. Light rails and raw sections 
are in good demand. 

Shipbuilders are not so well employed as of late. The work in 
hand is being completed more quickly than new work is being 
booked. It was reported this week that the order for the two 
Cunarders had gone past Barrow, but there does not seem to be 
any truth in the statement, as thé Cunard Company have not yet 
determined on the placing of the contracts. Submarine A 2 for 
the British Admiralty was launched at Barrow last Friday by Miss 
May, daughter of the Controller of the Navy. 

he shipments of iron from West Coast ports last week repre- 
sented 4987 tons, and steel 15,723 tons, as compared with 
7565 tons of iron, and 20,002 tons of steel, a decline in iron of 
2578 tons, and in steel a decline of 4279 tons. The shipments of 
iron this year stand now at 140,906 tons, and steel 207,568 tons, as 
compared with 151,988 tons of iron, and 190,694 tons of steel, a 
decline in iron of 11,082 tons, and in steel an increase of 16,874 
tons, 

Coa! and coke are quiet at low prices, and there is not much 
prospect of a better state of things. 











THE SHEFFIELD DISTRIOT. 
(From our own Correspondent.) 


In the South Yorkshire coal trade the continued damp and cold 
weather has maintained activity in the market for house sorts. 
Business is brisk both on local and metropolitan account, while a 
large weight is being sent to the Eastern Counties. There must, 
however, be an ‘‘ easing off” very soon now, as the unseasonable 
rain and cold cannot continue much longer. Although at present 
there are practically no stocks, there are sure to be accumula- 
‘ions at the pits before long. In one or two quarters prices have 
been made easier for merchants, and it is expected that before 
May is out reductions will be general both to merchants and to 
consumers, Best Silkstones are fetching up to 12s. 6d. and 13s. 
per ton; Barnsley house, which is most largely used for household 
purposes, fetches 11s, 6d. per ton at the pit mouth, Seconds in 
house and nuts range from 10s, per ton. 

In steam coal, the brisk demand already reported is well 
maintained both for export and for home use. Railway companies 
are obtaining full supplies under contracts, and the whole deliveries 
appear to be used as they arrive. Quotations keep firm, and coal 
bought in the open market still makes from 3d. to 6d. per ton 
above the contract price of 9s. per ton. Gas coal contracts are now 
in course of being arranged on the basis of previous rates. The 
Great Central Railway Company, which arranged for three months’ 
supplies up to the end of arch, after obtaining what it wanted 
in the open market for a short period, has now arranged contracts 
at the old figure. Coke isimproving somewhat, lls, 6d. to 12s. 6d. 
per ton being freely obtained. Most qualities of small coal, both 
for ordinary use and coke making, are in good demand, as much as 
6s. 6d, per ton at the pit being paid for slacks, 

There is no change to report in the iron and steel trades. 
Interest in special steels required for tools for high-speed 
machinery is increasing. These steels are more freely used in the 
United States and on the Continent than in this country. Several 
Sheffield manufacturers have been invited to send samples to the 
University of Manchester for experimental purposes, A represen- 
tative of each firm sending samples is present at the experiments, 
and the results when ascertained will be tabulated and made known. 
_ Iron prices now ruling are as follows :—Hematites, West Coast, 
re to 70s. per ton ; hematites, East Coast, 65s. to 66s. per ton ; 
sa clnshire No. 3, 51s. 6d. per ton; Lincolnshire No. 4 forge, 

83, 6d. per ton ; bar iron, £6 10s. per ton. 

Our foreign trade in steel last month is not fairly up to the mark. 

Wing to the new form in which the official returns are presented, 
eee comparison cannot be made with the corresponding month 
of last year, With several markets, such as Australia, there has 


United States, with a value of £40,909, was the largest customer 
in bars, angles, broads, and shapes or sections. British East 
arr peoene next with £23,529, the total under this heading being 

For the four completed months of the year the to‘al is £597,725, 
of which the trade with the United States amounts to £145,638. 
British East Indies again rank second with £68,958. In ingots, 
blooms, and billets or slabs, the value last month was only £7868, 
of which the United States took £5181, British East Indies £537, 
and other countries £2150, For the four months the value was 
£38,821, the United States accounting for £31,146. In ship, 
bridge, boiler, and other plates and sheets, the value for the month 
was £55,146, Russia being the largest customer with £19,568. For 
the four months the value was £184,152, of which Russia took the 
value of £60,073, Germany being the next best customer with 
£32,188. The total values under these three heads reached an 
aggregate of £838,940. 

Jutlery, as exported to foreign and colonial markets last month, 
amounted to £56,438. For the four completed months of the year 
the value amounted to £216,360. These totals show a decrease of 
£710 on the month, and an increase of £12,311 on the four months. 
British South Africa was the largest customer in April, as well as 
for the completed period. The United States came second with 
£32,735, and Australia third with £24,176. The latter figures, 
however, represent a heavy decrease as compared with the corre- 
sponding period of last year. In hardware the value for the 
month was £121,311, and for the four months £501,006, the figures 
showing a decrease of £12,768 on the month and an increase of 
£7246 on the four months. 

The Sheffield Federated Trades Council at a meeting held on 
the 8th inst., passed a resolution against the Rating of oe eae 
Bill, on the ground that it would cast considerable burden upon 
the general body of taxpayers, and that it would be inadvisable’ 
to interfere with the law as to rating except by a measure dealing 
with the whole subject of taxation. It was stated by the assistant 
overseer for the township of Sheffield that the amount of rate 
produced by machinery in Sheffield now was about £50,000 per 
annum, and that if the Bill was passed manufacturers would get a 
55 per cent. reduction on their rates. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE iron market has this week been fairly sanguine in tone, and 
a good business has been done, particularly in the early part of the 
week, when the prices were at their best, Cleveland warrants 
having touched 47s, 2d. cash buyers, which was 1s. 4d. above the 
rate reported on the Ist inst., when the lowest price, not only of 
this year but also of the period since February, 1902, was reported. 
Consumers have bought more freely this week than for some 
weeks past; they have purchased since the middle of March 
mainly from hand to mouth, and their stocks have got very small. 
The upward movement brought them in to satisfy early require- 
ments, and some have bought for well forward delivery, as it did 
not appear judicious to hold off any longer. : 

On Wednesday, however, the warrant market fell off again, and 
this made the general marketeasier. The reason for this appeared 
to be the reports of further reductions in the prices of American 
iron and the large increases that are shown in the stock of Cleve- 
land pig iron in Connal’s public warrant stores, 4171 tons having 
been added this month, making 21,459 tons for the year. From 
this it is argued that the production is too large. That may be so, 
but it does not follow that because the stock in the public stores 
increases the total stock of pig iron in the district is being aug- 
mented, for makers may be reducing their stocks. How. they 
stand it is impossible to say, as they have not for over six years 
issued any statistics of stocks. Still traders reason from the known 
to the unknown, and hold that if the stocks in the public stores are 
increasing the stocks in makers’ hands must be increasing still 
more, 

The question of the cost of coke is one that is receiving consider- 
able attention, for with the present price of Cleveland pig iron the 
quotations for coke are too high. It has been generally reckoned 
that a fair price for coke is one-third of the figure that was realised 
for No, 3 Cleveland pig. Accepting that standard, the ironmaster 
should be paying 15s. 6d. for medium coke delivered at the 
furnaces in the neighbourhood of Middlesbrough, but as a matter 
of fact, 16s. 6d. per ton is the rate that has.to be paid, which is 
equivalent to a pig iron price more than half-a-crown per ton above 
that which now rules. Cheaper coke is needed, but it is not likely 
to be got unless some of the furnaces are blown out. The rise in 
the price of pig iron this month has induced makers who were 
going to put out furnaces to keep them in operation. The 
Skinningrove Iron Company have had to stop a furnace owing to 
the condition of the lining, but they will have another furnace in 
operation in a short time. 

A fair amount of business has been done this week in Cleveland 
iron—indeed, business this month has showna satisfactory contrast 
to that of last month, and sales have «not been so good since the 
middle of March. As much as 47s, per ton has been paid for early 
f.o.by deliveries of No. 3 Cleveland pig iron; in fact, on Tuesday 
there was.a good business done at that, as compared with 46s. 6d. 
last week, this last being the minimum price that makers’ iron has 
touched this year. 

Sales of East Coast hematite iron have been quiet this week, but 
producers booked plenty of orders when the spurt was on, and 
can do without selling heavily for some time. They are therefore 
not prepared to reduce their prices, and quote 57s. 6d. per ton 
for mixed numbers of East Coast hematite pig iron, and 3s. 6d. 
per ton for No, 4, prices which they are able to realise. The value 
of hematite pig iron has been practically uninfluenced by the 
fluctuations in the warrant market, for Cleveland hematite warrants 
are no longer dealt in, seeing that only 300 tons are held in the 
public warrant stores, and that does not admit of speculative 
operations being carried on. Hematite iron is now relatively 
dearer than No. 3 Cleveland pig iron. Rubio ore is firm at 16s, 3d. 
per ton c.i.f. Tees, 

Evidently the consumers in the United States have bought all 
the Cleveland iron they are likely to require, but makers of the 
latter are finding other markets for their produce. Thus Germany 
last month took a larger quantity of pig iron from the Cleveland 
district than has been reported in any month since October, 1901. 
Our home demand is likewise brisker, more especially to Scotland. 
Thus Cleveland makers are likely to find themselves as able to do 
without American orders as they did prior to February of last 
year. Some of the speculators are making a good deal of this 
falling off in our business with America ; indeed, it was partly to 
this that the prices of Cleveland warrants me easier on 
Wednesday—there had been a report received that American pig 
iron had been reduced another dollar per ton, and it was also 
affirmed that shortly the Americans would be ‘“‘dumping down” 
some of their surplus pig iron in this country, as they did in 1901. 

The demand for manufactured iron and steel has become slack 
again, but producers are able to maintain their prices and keep their 
works going with fair regularity, as they have good orders on their 
books. They are not prepa to reduce quotations at present, 

and they do not believe it would enable them to secure a single 

further order if they did. They booked contracts pretty freely 

when the spurt was on in March and April, and can go on for 
some time, The reduced prices of pig iron have not led them to 
reduce their quotations, because finished iron and steel prices were 
not advanced in proportion to the rise that took place in pig iron. 

Messrs. Bolckow, Vaughan and Co., Limited, will supply the 
rails for the electric tramways which the Corporation of Doclagies 
are to lay down in place of the horse tramways that have been in 





es less done, but the call from the United States, Canada, and 
ish East Indies, more than compensates for the falling off. The 


The anxiety respecting the wages dispute in the engineering 
industry has ineeunal now that the men on the Clyde have 
reed to go back to work next week. The engineers in this 
district have not shown themselves so recalcitrant, and, while not 
in favour of consenting tothe reduction proposed by the employers, 
they have complied with the instructions of their Executive not to 
cease work. . It is believed that the wages will be arranged without 
further difficulty. A 8 
The Darlington Wagon and Engineering Company, Limited, 
lately received an order from the Crown Agents for the South 
African Colonies for 100 high capacity wagons—36 tons each. The 
first of these wagons has been completed, and was a few days ago 
tested with a load of 100 tons. The wagons are on the bogie 
principle, and have hopper tips. $ 
The North-Eastern Railway Company has been carrying out 
trials with the Westinghouse air brake applied to freight trains, so 
that they may have greater control over such trains travelling at 
high speeds on steep d ding gradients, The trials were 
carried out on the line between Penrith and Darlington, which 
crosses Stainmore, and attains a height of between 1300ft. and 
1400ft. above sea level—the highest passenger line in England. 
The train was composed of 40 heavy coal wagons, each vehicle 
fitted with the brake apparatus, controlled from the engine. The 
trials were reported to be highly satisfactory, the train being 
brought to a stand very quickly, even on the steepest gradient. 
The coal trade shows satisfactory improvement, especially in the 
gas and steam coal branches, and the season is likely to be a good 
one. Exports are brisk, and home requirements are larger, 
except, of course, for house coals, though the demand for that has 
lately been better than is usual at this period of the year. Con- 
tracts for large quantities of gas coals continue to be booked, both 
for home consumers and for export. The South Metropolitan Gas 
Company has given out an order for 100,000 tons of Durham gas 
coal at 9s. per ton f.o.b., and other orders from the same buyets 
have been taken at 8s. 6d. to 8s. 9d. The London Gas Light and 
Coke Company are also in the market; they consume over two 
million tons of coa] per annum. Most of the recent e con- 
tracts for gas coal have been booked at prices between 8s. 6d. and 
9s, f.0.b. - Best steam’ coals are sold at 10s. 9d. per ton f o.b., and 
smalls are at 5s. 9d. The coke market is steady, foundry coke 
being quoted at 17s. 6d. f.o.b., and medium 16s. 6d. delivered at 
Middlesbrough furnaces, 











NOTES FROM SCOTLAND. 


(From our own Oorrespondent.) 

THERE has been a moderate business doing in the Scotch pig 
iron trade this week. The demand has been rather backward and 
the market unsettled, owing to the strike in the engineering trade 
and the holidays, consequent upon the visit of the King and Queen 
to Scotland. i 

Scotch warrants are quoted 52s. 3d. to 52s. 6d. for cash, with 
very little doing. Business has been done in Cleveland. warrants 
from 46s. 9d. to 47s. 14d. casb, 46s. 94d. to 47s. 34d. for delivery 
from seven to nine days, and 463, 9d. to 47s. 5d. one month. 
Cumberland hematite is quoted 58s. 3d. to 58s. 9d. per ton-for 
cash, and 59s, for one month. 7 

The prices of Scotch makers’ iron are sont. G.M.B. No.1 is 
quoted at Glasgow 55s. 6d.; No. 3, 52s.; Wishaw, No. 1,- 56s.; 
No. 3, 52s.; Carnbroe, No. 1, 58s. 6d.; No. 3, 56s.; Clyde, 64s.; 
No. 3, 58s.; Gartsherrie, No. 1, 64s. 6d.: No. 3, 58s. 6d.; Calder, 
No. 1, 64s. 6d.; No. 3, 593.; Summerlee, No. 1, 693.; No. 3, 59s 6d.; 
Langloan, No. 1, 70s. 6d.; No. 3, 59s. 6d.; Coltness, No. 1, 72s. 6d.; 
No. 3, 59s. 6d.; Glepgarnock at Ardrossan, No. 1, 65s.; No. 3, 
58s.; Eglinton at Ardrossan or Troon, No, 1, 58s. 6d.; No. 3, 55s.; 
Dalmellington at Ayr, No. 1, 58s. 6d.; No. 3, 54s. 6d.; Shotts at 
Leith, No. 1, 66s. 6d.; No. 3, 59s.; Carron at Grangemouth, No. 1, 
67s. 6d.; No. 3, 59s. per ton. 

There is a fair inquiry for Scotch hematite pigs, which are 
quoted by merchants 62s. per ton for delivery at the West of Scot- 
land steelworks. : ; 

The furnaces blowing in Scotland rumber 86, compared with 85 
at this time last year, and of the total 44 are making hematite, 36 
ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 4388 tons, compared with 6197 in the corresponding 
week of last year. There was despatched to the United States 
735 tons, Canada 325, Australia 50, France 420, Italy 320, Germany 
147, Hol'and 100, Belgium 36, China and Japan 10, other 
countries 128, the coastwise shipments being 2114 tons, compared 
with 4179 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amounted to 8881 tons, against 7708 in the same week of 
last year, showing an increase of 1173 tons. The total imports 
since the beginning of the year now amount to 203,995 tons, 
which is 8468 tons more than in the corresponding period of 1902. 

The stoppage of the engineers on the Clyde, in consequence of 
the reduction of wages intimated to take effect from the first of 
the present month, has led to a rather serious interruption of 
business. The men have been out for over a week in direct 
opposition to the advice of their leaders, whose object was to get 
them to remain at work while the wages question was being con- 
sidered by a conference of the representatives of employers and 
workmen. The men were informed a few days ago that unless 
they returned to work at once no conference would take place on 
the subject, or at least the position of the Clyde men would not be 
taken into consideration. This intimation had the effect of 
sending back a number of men to work on Wednesday, but as 
Thursday was a holiday owing to the visit of the King to Glasgow, 
it is not yet quite clear whether the whole of the men will turn 
up at the works or not. It is reported that the stoppage of the 
engineers might possibly interfere to some extent with the placing 
of contracts on the Clyde. The new tonnage being placed with 
the shipbuilders is not, so far as can be ascertained, very large. 
Indeed, there is an impression pretty wide spread that the volume 
of business in the shipbuilding trade is gradually being restricted, 
and this is, of course, a serious matter for the district. 

The finished iron and steel trades are quiet, with a fair amount 
of work on hand. Some of the founders are, however, quite 
actively employed. 

The coal trade maintains its position very well. The shipments 
from the Scottish ports in the past week amounted to 214,871 tons, 
compared with 209,959 in the preceding week, and 229,495 in’ the 
corresponding week of last year. The aggregate shipments since 
the beginning of the year are about 115,000 tons greater than in 
the corresponding period of last year. The business in the direc- 
tion of Mediterranean ports is at present rather quiet, but there 
is, on the other hand, rather more doing with the northern ports 
of the Continent. The demand for coal for manufacturing pur- 
poses has been a little quieter, but there is a steady business in 
household sorts for home consumption. Main coal is quoted f.o.b. 
at Glasgow 8s. to 8s. 3d.; splint, 9s. to 9s. 3d.; ell, 8s. 9d."to 
9s, 6d., and steam 9s, 6d. to 9s, 9d. per ton. 








WALES AND ADJOINING COUNTIES. 


(From our own Oorrespondent.) 
At the docks, Cardiff, a hopeful opinion is held of steam coal 
business. .House coal is now in poor demand. At all times there 
is a‘certain requirement. This is now at nearly the minimum, and 
buyers find little difficulty in getting concessions. Steam coals, 
first, second, and small, the Rhondda coals, and the best samples 
of Monmouthshire, are the kinds now that are under negotiation, 
and I find that sales have been effected to some extent to end of 





operation for won f ears. Cast iron railway chairs are steady at 
£3 15s. net at works, but the demand for them is less satisfactory 
than is that for rails. ? 


June and even into July—a very fair proof, as remarked on 
‘Change, that little decline in price can be expected. One com: 
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~plaint at docks has been the little coal available for spot shipment. 
Jemurrages have been frequent of late. 

Colliery shares reported very firm. 

During the year so far Port Talbot has shipped 
5948 coke, 30,706 tons patent fuel. 

I am glad to learn that there need be no anxiety that the 
position taken up by the enginemen, stokers, and outside fitters 
will interfere with regular colliery working. _ It is quite understood 
that this Association can act independently of the general Federa- 
tion of colliers, and need not be out of harmony with it, but that 
to be merged into the Federation it will be requisite that its mem- 
bers should all be ond ride artisans, and not include simply 
labourers. The Association now numbers 3000 members, with an 
able agent, Mr, Hopkins, at the head. 

Swansea last week had quite a return of its old prosperity in fuel, 
and shipped over 18,000 tons. Last week 920 tons pig iron, and 
242 tons steel blooms came to Swansea from Belgium. The 
despatch of tin-plate from this port was gratifying, nearly 80,000 
boxes. Stocks are down to 167,583 boxes. Russia will again 
figure largely this week. 

Last week pig iron was drooping, now it is daily getting firmer, 
and on the past week shows an advance upon all grades. Glasgow 
warrants at last quotation were 52s. 1ld. cash; Middlesbrough, 
47s. 34d. to 47s. 3d., cash 47s, 4d. to 47s, 6d.; hematite warrants 
are improving ; Cumberland is at 58s. 9d. There is no change to 
report in price of sheets, rails, and bars, but all are firm. 

Similarly in tin-plates; Bessemer coke are quoted up to 12s. 3d., 
Siemens to 12s, 6d. Orders are fairly good, but makers complain 
of the cost of raw material. Bessemer bars are at £415s.; Siemens 
at £4 17s. 6d.; block tin, £134 7s. 6d. cash. 

At Llanelly there is still an expectation that a stop week is im- 
perative. In the Swansea district galvanised corrugated sheets 
are in marked evidence; these are quoted at £12 5s. per ton. 
Nickel works are doing well, and spelter works active. Engineer- 
ing sheds are full of activity, and a survey of Swansea Valley 
industries generally gives strong satisfaction, both as regards 
bulk of business and tranquillity of labour market. Some collieries 
are not fully workiag. 

Maesteg is another of the populous colliery districts of Wales 
which is going in for better water supply. This has been pressed 
upon the authorities by the great increase of the population, 
which promises to be further augmented by the mineral develop- 
ments going on. It is announced that a large extent of mineral 
land in the Liwynvi Valley has been leased to North and Co. 
The coal measures are about the depth of 540 yards, and in the 
working the district will be materially changed and benefited. It 
is proposed to borrow £30,410 for the proposed waterworks. 

An important find of coal, stated to be the famous No. 3 
Rhondda, has occurred near Mountain Ash. The mineral extent is 
estimated at forty acres. 

The latest announcement of the proposed Anthracite Syndicate 
is that fifty firms are to be bought out at an expenditure of from 
between three to five millions sterling. I mention this as current 
news, but it would be well to await official statements. The 
labour of sinking so many different properties must necessarily 
take a long time to accomplish. 

The Neath Railway Bill is now on before the Select Committee, 
Fresided over by Sir Samuel Hoare, 

The Admiralty are carrying out a series of experiments with a 
view to ascertain the length of time for storing Welsh steam coal. 
A quantity is to be submerged at Portsmouth, and a small cargo 
vf best steam coal has been sent there for experiment. Local 
railway authorities in some districts store large quantities, taking 
the precaution to lime the stacks. Thisis regarded as preservative, 
and, further, prevents appropriation. Old authorities have an idea 
that a much better plan than submerging would be to store in 
bulk, submitting the coal toa process by which the ‘ pores” of 
the coal would be sealed. A leading colliery manager states that 
coal exudes gas at a well ascertained rate, and with the regularity 
of sentient life. 

The Newport Harbour Trust would appear determined upon attain- 
ing the highest efficiency of the port, and have now two great schemes 
before them. One of these is to buy the docks for three millions 
sterling ; another to assist the Dock Company with a substantial 
sum, variously given as half a million sterling and three-quarters 
of amillion, to enable them to make a new deep water entrance 
near the Ebbw. Newport future is regarded as most hopeful. 


227,953 tons coal, 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


A FAIRLY satisfactory condition continues to be reported through- 
out the iron industry over here. The Rhenish- Westphalian (Gazette 
says that the Luxemburg-Lorraine pig iron convention, after selling 
their production till end of third quarter, have been compelled to 
restrict their foreign sales in order to be able to meet the inland 
demand. Quite recently inquiries from America have again been 
increasing, and the German works were obliged to turn to Longwy, 
in France, for supplies to cover American requirements. There is 
talk of a large German firm having again booked orders for 3000 t. 
pig iron for America, Orders, generally, on the Rhenish-West- 
phalian iron market are coming in more freely than before. Scrap 
iron continues briskly called for, and as foreign consumers are buying 
largely, prices are very stiff, and paying ; in fact, the consuming 
works consider the present prices too bizh. A brisk trade con- 
tinues to be done in billets and blooms, both locally and on 
foreign account. The bar mills are only partially well’ em- 
ployed; many of them had been booking orders at a time 
when — were ridiculously low, and these have to be 
executed now ; therefore, though a fair activity is maintained, 
it is but too often of a somewhat unsatisfactory description, as 
very little only is gained. Favourable accounts continue to be 
received from the girder trade, contracts being given out freely. 
The strong tone of the Silesian pig iron market has been main- 
tained, and some of the better sorts of pig iron have been getting 
scarce lately. Scrap iron tends upwards, and the employment of 
the bar mills has been lively upon the week. A poo 9 number of 
orders have been secured in girders, basis quotation remaining on 
M. 105 pt. free Burbach. - Increasing occupation can also be 
reported from the pipe mills, but they are realising very r 
prices only. So far as activity is concerned there have ae 
tolerably good accounts received from the plate and sheet trade, 
the latter being particularly well inquired for. According to an 
official paper the Berlin Railway Administration has been ordered 
to grant contracts for 317 locomotives of different types to the 
locomotive shops that have hitherto supplied the requirements of 
the Prussian-Hessian State Railways; all locomotives have to be 
delivered up to April 1st, 1904. 

Moderate sales only are being effected in coal on the Silesian 
market, while the condition of the coke trade was fairly good, iron- 
masters purchasing freely. 

In Rheinland-Westphalia the rise in demand that was expected 
to be the immediate consequence of the reduction in prices has 
taken place rather suddenly. Deliveries per day are heavier than 
ever before, being about 2000 wagons higher than a few weeksago. 
Consumers are anxious now to refill their stores, as it seems not 
unlikely that some sorts of coal will after a while become scarce, 
Coal for coke-making is getting more scarce from week to week, 
activity in the coke trade being very brisk, and Soe ey 
There is no longer any talk of a restriction in output. Demand, 
which is strong and regular, is chiefly on home account. All the 
briquette works are vigorously engaged, the increase in consump- 
tion in this branch being more marked even than in the coke 
industry. m 

All departments of the Austro-Hungarian iron business have 
been but very moderately occupied during the week now past. 
Only in the machine industry symptoms of an improvement could 
be noticed, more especially in Bohemia, The Hungarian iron 


trade is complained of as keing particularly weak, the political 
condition having, naturally, not been without influence. Imports 
in iron and iron articles from Hungary to Austria have been for 
the first quarter of present year 220,971 q., worth 4,480,669 crowns, 
against 256,290 q , worth 5,024,059 crowns in 1902. Export to 
Hungary, on the other hand, was for 1903 217,815 q., worth 
10,584,553 crowns ; for 1902, 258,764 q., worth 10,308,745 crowns, 
In machines and parts of machines import from Hungary was 
for 1903 8075 q., worth 1,259,417 crowns ; for 1902, 6076 q worth 
1,024,649 crowns. Export to Hungary was for 1903 53,643 q., 
worth 5,376,169 crowns; for 1902 42,542 q., worth 4,434,334 
crowns. Export in agricultural machines to Hungary has been 
particularly strong in the first quarter of present year. 

During this week and the last the tendency was upward on the 
French iron market. The forges and foundries in the Ardennes 
are well occupied, and in the Haute Marne the works ask a four 
weeks’ term of delivery for fresh orders. Also in the Departement 
Nord the condition of the market improves, whereas the ironworks 
in the Midi are still restricting their output. Merchant bars, 
No. 2, note 157-50f.; special sorts, 170f.; girders, 170f.; wire 
nails, 230f. ; and iron plates 190f. p.t. 

The Belgian iron market is in a favourable condition generally. 
In manufactured iron especially, and above all in rails, the 
improvement has been very marked. Girders and plates are also 
in lively request. A steadily upward moving tendency can be 
noticed in pig iron. Forge pig is still being quoted 58f. p.t. free 
Charleroi, 54f. free Athus, and 51f. p.t. in Luxemburg. Foundry 
pig stands at 63f. p.t. free at works. Increasing liveliness is 
reported from the scrap iron market, and the manufactured is as 
above-mentioned very well employed. Home quotations for 
merchant bars is 128-75f. p.t., for export 132-50f, p.t. to 135f. p.t. 
is quoted. 

Both in Belgium and in France a good trade is done in coal and 
in coke. The tendency all round is very firm, French foreign 
trade in coal during the first quarter of present year was as 
follows :—Import, 1,852,830 t., against 1,824,440 t. for the 
same period last year; export, 181,620 t., against 146,000 t.; 
import in coke, 234,770 t., against 184,110 t.; export in 
coke, 23,610 t., against 15,080 t. To Belgium 886,809 t. coal were 
imported during the first quarter of present year, against 
740,000 t. in the same period last year. Import in coke was 
77,408 t., against 36,405 t. in the same period last year. From 
Germany alone 574,626 t. coal were sent to Belgium, against 
459,547 t. during the first quarter last year, while import in coke 
from Germany to Belgium was 71,350 t. this year against 31,399 t. 
last year. Belgian export in coal likewise shows an increase, 
being 1,104,900 t. this year, against 1,086,000 t. in 1902; export 
in coke rose from 191,310 t. in 1902, on 192,396 t. for the first 
quarter of present year. To Germany 68,083 t. coal were 
exported this year against 63,537 t. last year ; exports in coke to 
Germany were 27,668 t., against 26,005 t. To France 822,810 t. 
coal were exported from Belgium in the first quarter of present 
year, against 849,471 t. in the year before, and export in coke 
from Belgium to France was 109,594 t. this year, against 117,877 t. 
in 1902. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, April 29th. 


Tue fact that a number of American railroad companies are 
about to increase their dividends wi!l probably have the influence 
of stimulating the demand for quite a volume of railroad securities, 
the sale of which is closely connected with some railroad enter- 
prises. Larger dividends and the enormous amount of freight 
moved and to be moved, coupled with the enormous crops now in 
sight, are all having the effect of stimulating certain railroad 
building enterprises. Within a week or ten days boards of rail- 
road managers have decided to increase their expenditures for 
betterments and for various kinds of improvements. These 
improvements include locomotives and cars, in which the demand 
for steel cars predominates. Those who are close to the railroad 
managing interests are preparing fora much larger demand for 
material going into railroad work. The rail supply has been 
pretty well taken care of. Lighter equipment is now to be looked 
after. The locomotive plants have been obliged to temporarily 
reject considerable business, and this fact is stimulating other 
locomotive and car building enterprises, which will probably 
have very little difficulty in securing the necessary capital to go 
ahead. The iron and steel market in a general way is very strong. 
The only weakness worth mentioning is in pig iron, and this 
amounts to at least 50 cents a ton all round. It is somewhat 
remarkable, in the opinion of pig iron makers, that this drop has 
brought in so few orders. Most iron consumers are pretty well 
supplied, and the only buyers that are attracting any attention at 
present are the smaller ones, who are in need of material for early 
delivery. Nearly all these people are paying full prices for first- 
class brands of iron, but brands not so well known are being had 
even now at small concessfons for early delivery. All kinds of 
structural material are under active inquiry, and this extends to 
plate iron. Several large enterprises have just been brought to the 
attention of manufacturers, the aggregate requirements of which 
were estimated to-day at some 55,000 tons. Building operations 
are being entered into very actively, and this demand will exert a 
favourable influence in the lighter iron mill products. Nails, both 
cut and wire, are now selling freely, and sheet iron is quite active, 
this week’s business having been double that of last week. 
While pig iron is weak, finished material of all kinds continues 
strong. Importers have been doing some cabling within a day or 
so, but up to present writing satisfactory arrangements have not 
been made. 

Manufacturers are concerned over the prospect of a strike in this 
city of ibly upwards of 100,000 men in the various branches. 
Seven thousand boiler-makers and shipbuilders are threatening to 
quit. Eight thousand bricklayers are demanding an advance 
from 65 to 70cents per hour. - Sixty thousand members of the Iron 
Moulders’. Union are preparing to demand a nine-hour day. 
The striking fever appears to have suddenly broken out, and the 
industries are not in a very good position to make a strong 
resistance owing to the general urgency for work. 

Notwithstanding the unprecedented immigration, labour is 
scarce in very many sections. Agents for cotton plantations in 
Louisiana have just arranged for Mexicans to come into that 
State, but the immigration laws will probably interpose an 
obstacle. The advance in the price of silver has taken even silver 
miners by surprise.’ An advance was made last week of 3 cents an 
ounce, and a higher price is probable. The Government is again 
buying silver at the rate of 2,500,000 oz a month. Large 
purchases of silver will continue throughout this year and next 
owing to the demands of Philippine coinage. Gold and silver 
mining interests are receiving quite a stimulus. As regards the 
winter wheat crop, an enormous crop is now practically assured. 
Railroad earnings continue to show some remarkable increases, 
There is no sign of diminution in the volume of business in any 
industry. Naturally the stock markets are feeling the effects of 
this improved condition. Stock-brokers are predicting a sudden 
expansion of demand for railroad securities, as the stocks of a 
number of companies are now selling from 20 dols. to 25 dols. a 
share below the high prices of a year ago.’ There are at least 
twelve, and possibly twenty, railroad companies whose earnings 
are twice as large as the amount paid annually in dividends.’ This 
healthy tone of railroad securities is attracting a very wide degree 
of attention. 

New York, May 6th. 


Prosperous agricultural conditions, especially throughout the 
West and South, are sustaining a satisfactory demand for agricul- 





tural implements, which is one of the main supports of the steel 
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industry. The hardware industry likewise is calling for Jan 
quantities of steel, and.to this may be added the machj . 
industry, which is likewise a very good buyer for all manner of stee 
converted into various forms of machinery. Agricultural im = 
ments and tools are called for faster than the western factoriens - 
at present turning them out. This sudden improvement jg =" 
nected with the recent extremely favourable crop conditions The 
railroads have begun to put forth additional etforts to h : 
sufficient rolling stock to promptly handle the forthcoming cro =y 

Wire nails, barb wire, screen netting, and other like "predieads 
are selling very well. Merchant steel holds its own at the mil 
and if there are any concessions they are granted only where ye > 
large quantities of material are wanted for late delivery, Pig iro 
continues weak, and buyersare declining to consider concessions t 
this time. English and German pig have declined considerably 
and American consumers are watching these markets very closei.’ 
intending to buy largely when a favourable opportunity preseat? 
itself. Heavy orders bare gone to Germany recently for stag] 
and German makers are evidently in a position to take’ advantage 
of the oversold condition of American mills, . 

Middlesbrough iron is now quoted in this market at 17,50 dols 
to 18 dols. Unless American prices are reduced heavy importations 
of English iron will follow. The trade awaits the action of American 
pig iron makers. Quotations for pig iron in this market are, No 1 
northern foundry, 22 dols. to 22.50 dols.; No. 2, 21 dols,” Stee} 
rail makers are soliciting business in Canada, and are makin 
special quotations to fit the market. Cast iron pipe for 6in, and 
Sin. is selling at 36.50 dols.; 12in. pipe and upwards, 35.50 dols 
There is a very active inquiry for old iron rails, for which 
24.50 dols. is offered. The present dulness in the pig iron market 
may disappear any day. Bagers are in a position to tax the 
patience of makers, and they will probably stand aloof until g 
material drop is agreed to. The highest authorities in the trade 
believe that it will be advantageous all around to reduce pig iron 
— to a point that will allow no more than a fair margin, 

uyers have the ge, Por that the furnace interests are making 
too much money. Inspections of quite a number of the larger 
steel plants are now being made by way of information for stock 
holders; most of these plants are in a more efficient condition 
than they have ever been. Much machinery of a labour-saving 
nature has recently been erected, and numerous minor economies 
are now in sight. Some advances in mill and furnace labour are 
probable in June or July, and: the advances will be cop. 
ceded without a suspension of production. A great deal of 
steel, all the way from steel rails to merchant steel, jg 
now under inquiry from the region of country between thie Missis- 
sippi River and the Pacific coast. More railroad building is now 
under way there than for five years, owing to the development that 
is in progress in agriculture, in mining, and in the growth of small 
manufacturing plants. Some railroads are putting up shops to 
produce their own supplies because of the oversold condition of 
the greater shops, which have heretofore been relied upon, A 
great deal of irrigation is being undertaken, and much heretofore 
useless territory will be opened up in a few months for the use of 
farmers. Mining developments all the way from Southern 
California to Alaska are attracting much attention, and the 
developments in lead, copper, and gold are resulting in require. 
ments of advantage to makers of iron and steel machinery, and 
various lines of equipment. There is not much new in the 
departments of metals outside of the weakening tendency in 
copper. Lead is in active demand. Several new copper mines are 
pares much in the way of yield. Valuable gold deposits are 

ing opened up, especially in Alaska, and improved methods of 
mining are being introduced. The general business situation is 
fair and the business interests contemplate nothing of an unfavour- 
able nature, 








TRADE AND BUSINESS ANNOUNCEMENTS, 


Tavestors’ Guardian newspaper bas now removed to Lime-street 
Chambers, 21, Lime-street, E.C, 

THE Norman Portland Cement Company has placed an order 
with the Bradley Pulveriser Company, Walbrook, E.C., for nine- 
teen Griffin mills to be installed in the new works at ('ambridge. 
The mills will be used for pulverising coal, raw material—marl, 
and cement clinker, as produced by rotary kilns. 

WE are requested to state that both the Argentine and the 
Chilian Governments have adopted the New Explosives (‘ompany’s 
wet gun-cotton torpedo warhead charges compressed in one solid 
block at high density by the new patent process, whereby the 
destructive power of the torpedo is increased by quite 15 per 
cent. 

THe HorsraLtt Destructor Company, Limited, of Leeds and 
London, has either well in hand, or on the point of completion, 
numerous important destructor undertakings, among which 
may be mentioned Brussels, Sheffield, Leamington, Grimsby, 
West Hartlepool, Bradford, Norwich, Blackpool, Zurich, and 
Taunton. 

Rosert W. BLACKWELL AND Co., Limited, City-road, have just 
received a contract from the Underground Electric Railways Com- 
pany of London for the supply of two Turner oil filters each of 500 
gallons capacity per hour for erection in the new Chelsea power 
station. We believe this to be the largest oil-filtering plant erected 
in this country. 


Horace P, MARSHALL AND Co., Leeds, have recently installed, 
as agents of the Consolidated Pneumatic Tool Company, Limited, 
a compound steam-driven air compressor of 1710 cubic feet capa- 
city at the shipyard of Messrs. Vickers, Sons and Maxim, Limited, 
Barrow-in-Furness, this being the fourth and largest compressor 
put down by them in that department for pneumatic labour-saving 


le 


EasTON AND Company, Limited, have recently secured the 
following further orders for Schmidt or Bolton superheaters, vi. : 
—Messrs. C, and J. Hirst, of Huddersfield ; Messrs. Johnson and 
Phillips, of Old Charlton ; Messrs. J. and P. Coats, Limited, of 
Paisley (for J. Chadwick and Brothers, of Bolton) ; Messrs. Mar- 
shall, Sons and Co., Limited, of Gainsborough ; and the Electricity 
Works, Bury, Lancs, 

Tue Barrow Town Council have comet Messrs, Hannay and 
Clarke’s tender, amounting to £42,305, for the supplying of 
cast iron pipes in connection with the Duddon water scheme, and 
Messrs, John Aird and Sons’ contract for the laying of the pipe 
line, amounting to £26,471. The track will be about 16 miles in 
length. The heaviest work in connection with the scheme will 
be the construction of a masonry dam to raise the level of Sea- 
thwaite Tarn, the source of the river Duddon. 








Tue INSTITUTION OF MINING AND METALLURGY.—he seventh 
ordinary meeting of the twelfth session of the Institution of Mining 
and Metallurgy will be held, by the courtesy of the council, at the 
rooms of the: Geological Society, Burlington House, Piccadilly, 
London, W., on Thursday, May 21st, 1903, at 8 o’clock p.m. The 
following : papérs will be considered :—(1) ‘‘ Diamond Drilling ™ 
West Africa.” * By J. N. Justice: Author’s reply to discussion. 
(2) ‘* On the Occurrence of Mica in Brazil, and on its Preparation 
for the Market.” By H. Kilburn &cott: Adjourned discussion. 
(3) ‘* Analytical Work in Connection with the Cyanide Process. 
By J. E, Clennell. (4) ‘* Notes on the Treatment Gold Slimes 10 
Venezuela.” By Leslie Symonds. *(5) ' ‘‘ Notes on eleiace 
Cyanide Solutions.” : By H. A. Barker.’; (6) ‘‘ Notes on orolque 





Tin Mines and Alluvial Deposits, Bolivia.”" By M. Roberts. 
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THE PATENT JOURNAL. 


od trom “The Iustrated Official Journal 
Condensee oe Pres 
Application for Letters Patent. 
wm When inventions have been “ communicated " the 
name and address of the communicating party are 
printed in italics. 





80th April, 1908, 


9740. DRAvGHT Boarps and Man, A. W. P. Livesey, 


don, 
yrs), STES*LADDER and Tronina Boarp, J. Fisher, 


ley. 
ona. Towst Rar. and Rantator, R, P. Fisher, 


shefficld. 
wns. Bi rroN ATTACHMENTS, R. Coulter, Leeda, 
gr44. AvromaTic [ing Sectors, C. Wakeman, Bir- 
ingham. 
ors. Exel oston Exornes, W. H. Porter, Leicester. 
9746. Bricks foy Smevtino Furnaces, J. Morton, 
lifax. 
“mn Fi yoTwear, L. 8. Stroyan, Derby. 
9748. Formation of Enpiess Cuains, R. Fisher, 
Derby. 
9749. Fexp ARRANGEMENT for Corn MILLs, H. Mee, 
Nottingham, 
9750. Toy, J. D. Cunningham, Glasgow. 
9751. PreraRino CONCENTRATED Foops, A. J. Parsons, 
London. 
9759. Boot Hes, T. H. Slack, Aldorley Edge, 
Cheshire. 
9753, SzLTING Inow, C. Hyde, Liverpool. 
9754. Door Lock and Latcu Stapxxs, W. C. Smith, 


Willenhall, 

9755. BLow-orr Vatve for Boriers, T. Phi lip:, West 
Bromwich. 

9756. Lip for Tonacco Pipgs, W. Pearce, Manchester. 

9757. Batus, R. Warwick, London. 

9758, Castine [ncors for Makino Pips, W. H. Lindsay, 
Bristol. 

759. Governor for Stream Ewnoines, A. Bennett, 
Northampton. 

9760, Lock Sprino Jornt, G. W. Wheeler, Ladywood, 
Birmingham. 

9761. Apparatus for PLAvING Pianos, &., R. A. Jones, 
Liverpool. 

9762. AeeLT ae Pweomatic Cusnion in Construction 
of Wuset, A. G. Browning and F. J. Robinson, 
Dover. 

9763, GenrLeMen's Waistcoats, R. Coulter, Leeds. 

9764, Soctance Cycxe, D. Blaikley, Glasgow. 

9765, PREVENTING Sipe Suippino, J. E, H. Colclough, 
Dublin. 

9766, Erecrric Fans, W. Ranken.—(F, Ranken, on tie 
High Seas ) 

0767. Cceantna Taste Forks, G. J. 
Liverpool. 

9768. Game, H. O. and J. O. Roberts, Gloucester. 

9769. Cast Iron Brackets, J. Learmonth, G. F. 
Calderwood, and Planet Foundry Company, Limited, 
Manchester. 

0770. Lamp for VeLocipgpgs, A. Pendlebury, jun., 
Manchester. 

9771. Gas Geygrators, J. P. Jackson, Liverpool. 

9772. Bouts, E. Fattorini, Bradford. 

9778. RarLway Covupiixes, W. Holl and H. Weber, 
London. 

9774. Paper Bacs, W. A. Penny, Manchester. 

9775. Eoa - packtna Cass, W. Hutcheson, North- 
Kessock, Inverness. 

9776. Butron-Hote Curtina Macuings, J. K. Mac- 
= Singer Manufacturing Company, United 
tates.) 

9777. CHECKING OscILLaTion, W. P. W. Weatherell, 
Manchester. 

9778. Switcuine JoxcTion Points, P. Tomlinson, 
Nottingham. 

9779. Caimygy Tops or VestiLators, A. E. Williams, 
Liverpool. 

9780. Lira-savine Coat, J. McEvoy, London. 

9781. Raprp FireLianter, A. J. Hahn and R. Mose, 
Brighton. 

978% Mupauarps for Cycigs, A. W. P. Livesey, 
London. 

9783, We_pinec Cycigs and their Parts, J. L. Hanman, 
Birmingham. 

“> K»irg Rack or Horpgr, C. Powell, Birming 
am. 

9785. Lesricatixc Counter Putieys, F. Webster, 
London. 

9786. ADMINISTRATION of Ay.¥ :THETICS, H. J. Morris, 
Sheffield. 

9787. Wispows, W. A. Hildyard, London. 

9788 Borris Drip, J. Dobson, London. 

9789. Finishinc Woven Faprics, C. H. Behnisch, 
London. 

9790. AppaRaTus for PLastic ARTICLES, L. Romero, 


Stephen, 


ndon. 

9791, GARMENT Stagtcuers, F, F. Crawford, Kingston- 
on-Thames., 

9792. SurgicaL Dressinos, A. Tertis, London. 

9793. Rat Traps, E. Freeman, London. 

9794. Castors, G. Moore, jun., Birmingham. 

9795. Penpant Fastgners for Baxcies, F. Rabone, 
Birmingham 

9793, sa Nots and Screw Botts, €, E. Rancillaz, 

mdon. 

9797. ArpaRaTtus for Trxntne Surat Metat, J. Driwing, 
London. 

9798, CanTrircGaL SepaRaTINa Devices, T. G, Renner- 
felt, London. 

9799, Issectina Liquip Fort, C. A. Ellis-Fermor, 
London. 

9800. StgeRINc Mecuanism of Motors, E. 8. Cook, 
London, 

9801. Giass Liquip Containgers, J. L. Brown, Bir- 
mingham. 

9802. Grips for the Hanpuxs of Sugars, 8. F. Clare, 
London, 

9803. Ark Pistons a:d Piston Vatves, J. T. Pagan, 
London. 

9804. VaRIABLE SPEED MecuanisM, T. Shepherd, 
London, 

9805. Emerogncy Brakg, E. A. Carolan.—(The General 
Electric Company, United States ) 

9806. Emgrognoy Brake, E. A. Carolan.—(The General 
Electric Company, United States.) 

9807. Ewgrogncy Brakg, E. A. Carolan.—(7he General 
Electric Company, United States.) 

9808. Emeroency Brakg, E. A. Carolan.—(7he General 
Electric Company, United States.) 

9809 Deractine Hicu Vottags in Ecxctric Crrcvits, 
> A. \ naecaaieaiag General Electric Company, United 
States, 

9810. Etecrric Fuse Boxes, E. A. Carolan.—(7he 
General Blectrie Company, United States ) 

9811. Wixpinc Dynamo Evecrric Macuines, E. A. 
Senet — (The General Electric Company, United 

tates, 

9812. Firg-Rscapz, W. J. Holdom, London. 

9813. Automatic WEIGHING Apparatus, E. Polte, 
London, 

9814. SHavine Instrument, B. J. B. Mills.—(C. Damian 
and B. Gandolphe, France.) 

9815. INCANDESCENT Gas MantiEs, C. J. Alexander, 
London, 

9816. Treatment of Meratiic Oras, J. H. Lee, 
London, 

9817. ScaLpRrs, GRADERS, and Portrrers, A. Craig and 
W. Gunnell, London. 

9818. Gas Propocers, R. M. L. Rowe and R, Bickerton, 
London, 

9819. bo aaa Surraces of Tonngxs, W. 8. Steljes, 


London, 

9820, Rorary Enatng, M. Cameron and G. L. Woolle D, 
London, 

9821, Locktsa Lampa to Hoipers, A. W. Hill and 
Sir Hiram Maxim Electrical and Engineering Cum- 


9822. Latue Tooxs, J. Blancke, London. 

9823. Expitosion Motors, F. Henriod-Schweizer, 
London. 

Mupavarps for Vu.octprpss, 8. G. Bartlett, 


9825. SupMARINE Boats, M. 8S. Okun, London. 

9826. Heatine Warer, H. Venning, J. Church, and W. 
Lawrence, London. 

0827. Sertno Recuiatos for Watcugs, W. W. Conover, 
London. 

9828. Wrencues, (. L. Henderson, London. 

9829. Fisnina Baits, F. Burdett and G. Stevenson, 
London. 

9830. StoppERING Botts, E. Goltatein, London. 

9831. Propucina Meta.s by Evecrrotysis, BE. A. Ash- 
croft, London. 

9832. Lames, W. Boehm, London, 

9838. Derermusinag the Quantity of Liguip in 
REFRIGERATING APPARATUS, J. Smaill, London. 

9834. Sing Sourries for Suips, E. J. Preston and W. 
Muller, London. 

9885. Manuracturs of Cement, G. Geissler, son., and 
G. Geissler, jun., London. 

9836. INTERNAL Combustion Enornes, E. F. Bradley, 
W. R. Pidgeon, and H. Edmonds, London. 

9887. Kni1TED Faprics, G. W. Johnson.—(R. W. Scott 
and L. N. D. Williams, United States.) 

9838. Fire ALARM Mecuayism, The Automatic Heat 
Annunciator Company, London. 

98£9. Tire Protectors, L. C. Cummings, Liverpool. 

9840. RestLient Tire for VenicLe WHExLs, A. Papleux, 
Liverpool. 


lat May, 1903, 
9841 Fornace Bars for Stgam Borers, G. H. Halliwell, 


mdon. 

9842. Gas Va_ves Apparatus, J. A. Sobvlewski, Kings- 
ton-on-Thames. 

9843, RovaaENniIne HanpDiEs of Lawn Tennis Racquets, 
F, Leaver, Brighton. 

9844. Grit-crusHING Macuings, R. Sharples, Worst- 
horne, near Burnley. 

9845. Gearine for Pumpa, J. Dickie. Glasgow. 

9846. Sgcurinc Evgp Toots, C. Hudson, Birming- 


ham, 

9847. Formine Fast Inner Seivaces, G. Littlewood, 
Huddersfield. 

9848. Writinc Pen Appiiance, W. Hall, Birming- 


ham. 

9849. Emnossep Woven Goop?, A. Fielding, Man- 
chester. 

9850. IanITION ARRANGEMENTS for Gas Enornzs, F. W. 
Lanchester, Birmingham. 

9851. Spegp Ispicators for PHonocrapus, T. Smith, 
Keighley. 

9852. Cop Storack Megat Cuampers, J. E. Rigby, 

sgow. 

9358. SounpInc Macutngs, F. W. Clark and Kelvin 
and J. White, Limited, Glasgow. 

9854. Bevt-sairrinc Devices, A. J. Urwick, Wor- 
cester. 

9855. Fiusuine Apparatus, A. Gray, Rip np. 

9856. Incanpescent Gas Burners, J. Platt, Man- 
chester. 

9857. Lockine SuHacx ie Pins, P. Allen and W. Jones, 
Bristol. 

9858. Game, H. O. and J. O. Roberts, Gloucester. 

9859. Dayixa Hosterv, 8. B. Frost and The Not- 
tingham Manufacturing Company, Limited, Not- 
tingham. 

9860. PatreRw Macuing Protector, A. Duncan, Dun- 
fermline. 

9861. SparKine Piva; for Enotes, A. D. Griffiths, 
Bridgend, Glam. 

9862. Vatves, G. Manley, London. 

9868. Dry Taam Sgar, ¥. K. Gurney, Manchester. 

9864, Non-stipprnc Tirg, E. A. Squires, St. Blazcy, 
Cornwall. 

9865. Hay-maxinec Apparatvs, R. H. Frank, Stockton- 
on-Tees. 

9866. Sronxg-pressine Macuing, W. Taylor, Man- 
chester. 

9367. Covertxa for Cycte Stranps, E. C. B. Saxby, 
Manchester. 

9868, VapouR-paiven Torptne, G. A. Wigley, Hands- 
worth. 

9869. Torpines. J. D. Macdonald, Glasgow. 

9370. Vatves, A. Turnbull, Glasgow. 

9871. Matrressss, J. Bohm, A. Wiener, A. Neuberger, 
and A. Neumann, Glasgow. 

9872. Drawone Biocks, I. Sziits, Glasgow. 

9873. Macuinges for Foxtsnixa Nuts, G. Dunham, 


Glasgow. 
£874. Batine Presses, H. I. Roberts, Manchester. 
9875. Static EvecrricaL Macuings, H. Nehmer, 
London. 


9876. Powgr Transm.ssion, A. and W. Hunnabte, 
Birmingham. 
9877. Explosion 
Germany. 

9878. SoLipiryina O11s, H. B. Helbiny and F. W. 
Passmore, London. 

9879. Souipiryinc Os, H. B. Helbing and F. W. 
Passmore, London. 

9880. Hes. Prorsctors, J. and T. Brown and C. Smith, 
Sheffield. 

9881. Pens, E. G. Butler, London. 

9882. Manuracturge of Linotgvum, &c., J. Millar, 
Dundee. 

9888. Apparatus for AUTOMATICALLY PLAYING 
Kxyep [xstruments, J. S. Murdcch and F. Stone, 


Exatnes, J. Latzel, Magdeburg, 


don. 
9884. HARDENING ArtTiFicIAL Stoner, G. P. Wallis, 


mdon. 
9885. Mixers for Makino Baricxs, G. P. Wallis, 
ndon. 

9886. Wirk Strainer, W. H. Norton, London. 

9887. Hook, W. 8S. Armour, London. 

9888. Tappinc Jars, 8. J. Stiff and A. G. Trendell, 
London. 

9889. TeLescopzs, W. H. Harvey, London. 

9890. Grass Letrer, R. Bertholdt, London. 

9891. Batis, G. E. Wells and the British Xylonite Com- 
pany, Limited, London. 

9892. Lupaicatine Apparatus, H. H. Lake.—( Ypsilanti 
Lubricator Company, United States.) 

9893. IanirosG Apparatus for Gas Enotnes, H. H. 

Lake.—(Auto - Igniter Exporting Company, United 

States.) 

9894. Domest.c Stoves and Firepiaces, W. Josten, 

London, 

9895. Ev.ectr:c Gangrarors, B. H. Thwaite, London. 

9896. Scremns for Maoic Lanterns, C. Planer, 

London. 

9897. VaLve Gear for Stgam Pumps, H. Scharbau, 

London. 

9898. Inner Construction of BurLpinss, C. Planer, 
London. 

9899. WaTrgr - LEVEL InpicaTors, F. E. Stanley, 
London. 

9900. Locks and Fastentnos, J. 8. Campbell, 

London. 

9901. TrEaTING Pgat, A. McLean ard W. Paterson, 

London. 

9902, Friction CiuTcae3 and Braxgs, T. W. Barber, 


London. 
9903. Raprator Supports, I. C. Wallas aud J. Ward, 


London. 
9904. Vatve?, H. S Russell.—(B. C. Anderson, United 
States ) 
9905. BusHina Vatvay, H. 8S. Russell.—(B. C. Anderson, 
United States.) 
9906. Drittine CoaL, W. Timmins and J. Engelrest, 
Birmingham. 
9907. Currinc Pite Fasrics, B. J. B. Mills.—(C. 
Charmetant, France. 
9908. Macutnz for Packina LagatuER, A. Mazzoli, 
London. 
9909. Linotypg Macutnss, J. Mayer, London. 
9910. Sounp Repropucers, G. W. Johnson.—(The 
American Graphophone Company, United States.) 





pany, Limited, London, 


9911. Mrrrors of Dressinc Tastes, J. L. Larson, 
London. 2 


9912. Course Inpicator for Sarpa, J. J. T. Chabot, 
London. 

9913. Supportinc Veuicies, E. Edwards.—(The 
Wagenbavanstalt und Waggonfabrik fiir elektrische 
Bahnen [{vormals W. C. F. Busch| Aktiengesellachaft, 
Germany.) 

0914. Pwgumatic Hamoers, J. Baché, Lond on. 

9915. StoppeRina Borties, W. D. Rees and W. I. Jones, 
London. 

9916, Mosaic LiInoLguM F.Loor Ciotn, M. B. Nairn, 
London. 

9917. Bracket for Usk with Buirnps, P. Philpot, 
Londen. 

9918. SmoxeLess Fox. Barquertres, J. Lyle, London. 

9919. Rurort for DIsTILLInG VEGETABLE SopsTANCEs, 

J. Lyle, London. 

9920. a for Pustyygctine, E. Fournier, 


ondon. 
9921. Makinc EarRTHENWARE Pipes, M. H. Rylatt, 


sondon, 

9922. Device for Drawine OrF Liguips, T. H. Ibbotson, 
Live j 

9923. Raisinc Sonxen VessE xs, D. C. Grovosand A. R. 
Stanton, Liverpool. 

9924. SzatTinas for Vatves, A. P. Prescott, Liverpool. 

9925. Piaworortes, R. B. Robertson, Liverpool. 

9926. Toracco Prpss, C. Patel, London. 

9927. RerricgRaTInG Apparatus, E. Gremli-Haller, 
London, 

9928. InmaLine Apparatcs, A. Bulling, London. 

9929. Bascute Bripess, J. W. Page, London. 

9930. Doustx-acrion Frep Pumps, C, Caille, London. 

9931. Caaintess Drivinc Gear, A. C. Kénnecke, 
London. 

9932. Exxecrric Fornaces, E. W. Howorth.—(Troll- 
hdttans Elektriska Kroftakiebolag, Sweden.) 

9988. Suzxep Sugars, J. Boreham, London. 

9934. Dupiicatine Paps, W. G. Latimer, London. 

9935. Maxine AccumMuLaTOR P args, F, R. Simms, 
London. 

9936. Apparatus for OpgRATING RalILway Points, 
W. A. P. Cosserat, J. P. O'Donnell, and E. C. Irving, 
London. 

$987. INTERNAL ComBusTION Esarng, F. W. Lanchester, 
London. 

9938. FLoorine, O. Streubel, London. 

9939. ComprnEeD Mops and Scrcssers, T. A. Appleing, 
London. 


2nd May, 1903. 


9940. Automatic Latcs, H. O. and J. O. Roberts and 
H. Piquet, Gloucester. 

9941. CoLLAPsiBLE Martcart, P. R. Scrope-Shrapnel, 
Birmingham. 

9942. IsTERNAL ComBUsTION Enoines, W. Cooper, 
Braintree. 

9943. Key Spanners, H, Rudge, St. Helens. 

9944. IMPREGNATING BrLTING with GUTTA-PERCHA, 
G. Banham and Co., Limited, and C. K. Sagar, 
Manchester. 

9945. Picxinc Burrers for Weavine, J. Bentley, 
Keighley. 

9946. AcTuATING CyoLE Brakes, W. Pilling, Birming- 


ham. 

9947. Brake Mecuani>m for Cycizs, O. Pihlfeldt, 
Birmingbain. 

9948. Apparatus for Dyerxc Yarns, J. Kershaw, Brad- 


‘ord. 
9949. Low-waTeR ALaRus, W. J. Pickering, Birming- 


m. 
9950. Gas Propucers, H. Boyd, Glasgow. 
9951. Centra, TELEPHONE Systems, B. Brander, 

irming! , 

9952. Szcurinc Tings to WHEEL Rims, J. Muskett, 
Manchester. 

9953. Propuctne Iron Oxipg, W. Ratcliffe and C. F. 
Hall, Manchester. 

9954. Wrspow Sash Fastener, G. Good, Liberton, 
Midlothian. 

9955. Securine Pipgs to WaLts, C. T. Johnson, &tock- 
ton-on-Tees. é 

9956. Automatic Firg ALaRMs, H. Simpson and R. 
Thomlinson, Liverpool. 

9957. Apparatus for Grinpinc Giass, W. Smith, St. 

elens. 

9958. Construction of Batus, L. M. A. Butin, 
Glasgow. 

9959. Frrg-proor Doors and Door Frames, W. Craw- 
ford, Glasgow. 

9960. Hose Pipgs, S Wood and C. Macintosh and Co., 
Limited, Manchester. 

9961. Ex.ectrric Beis, 8. G. Wyder, Glasgow. 

9962. INCANDE: CENT Gas Licut, J. Jameson, Newcastle- 
on-Tyne. 

9963. SpgrEp InpicaTors, C. H. Collins and W. O. Smith, 
London. 

9964. CoLLaR Casg, H. J. Boyd, London. 

9965. BotriEs, A. C. Nickloy and T. Babcock, London. 

9966. Szatinc Vessets, J. M. Hicks and A. A. Low, 
London. 

9967. SHogs, J. J. Lattemann, London. 

9968. Praparinc JuTE, J. Shearer and W. M. G. 
Thomson, Dundee. 

9969. Noverty Briceg for the Viouiy, F. T. White, 
Falmouth. . 

9970. BookmakeR’s Bstrine Boarp, D. Lindsay, 
Middlesbrough. 

9971. ArracHinc Letrers toSurracss, H. J. Johnson, 


London. 

9972. Boor Protectors, H. J. Bubb and J. H. Cox, 
Glasgow. 

9973. “Cup and Batt” Gams, M. W. Maylard, 


London. 

9974. Cire for Hotpine Carps, A. R. Watkins, West 
Croydon, Surrey. 

9975. APPORTIONING the Cost of Private Srrezrs, T. 
Caink, London. 

9976. Sarety Mitk Can Door Larcs, 8S. Baker, 
London. 

9977. Paonocrapue, G. C. Grimes, London. 

9978. Cigar LicuTsErs, A. Loebl and American Novelty 
and Manufacturing Company, London. 

9979, Wearina Appakgst, F. G. Spiers, London. 

9980. Letrer Boxes, J. W. Cullen, London. 

9981. SwitcHEs, G. C. Calentine and A. J. Hayward, 
London. 

9982. Sktrt and Biovuse ArsusterR, A. L. Jacob, Brox- 
bourne, Herts. 

9988. RairLway Rat Jornts, H. Glover, London. 

9984. ApParaTos for CLEANSING F: BREs, N. P. Pearse, 
London. 

9985. VaLve Gear for Steam Excings, G. Hallidey, 
London. 

9986. GramopHoys, T. M. Miiller, London. 

9987. Macuings for Fostsnine CLotus, G. Shutt, 
London. 

9988. MakIne MreTaciic ALLoy, T. W. Just and the 

J. J. Metal Syndicate (United Kingdom), Limited, 


London. 
9989. Ratstnc Liquips by CoMPREssED Arr, P. Miiller, 


mdon. 
9990. E.ecrric Motors and Generators, V. A. Fynn, 
mdon. 
9991, Envaropg, R. G. Fletcher and H. Egg, Brighton 
9992. Cuzaninc Woot, J. and H. Sonneville and F. 
Landriau, London. 
9993. . LiguTnina DISCHARGER, 
London. 
9¢94. Ironinc S:Lk Hata, G H. &choenleber, Liver- 


G. A. Gerretsen, 


2001. 
9005, Ngep.xs for Suraicat Porposss, J. A. Nelson, 
Liverpool. 
9996. Automatic Doucag, J. Pullen, London. 
9997. StopreRs for BortiEs, G. G. Campbell, London. 
9998. ELgcrric Lamps, H. J. Norballeand T. G. Fulkes, 
London. 
9969, Device t> Prevent Sipg Suir, C. N. Hicks, 
Walthamstow. 
10,000. Oprarnina Motive Puwar, A. J. Wilson and 
G. B. Hibbs, London. 
10,001. Provision Recepracigs, J. F. Groom, London. 
10,002.. Fixira Axe Heaps to Hanpigs, H. Willis, 





London, 





10,008. Coat Screen, C. A. Jac , London. 
10,004. Taxatinc Ort of Torpzntixz, E. Heber, 


London. 

10,005. Borwers for Gas Sroves, E. F. Clarke, 
London. . 

10,006. Friction Wuees, E. Bergmann, London. 

10,007. Frstsutne Fapeics, 8. H. Sharp and 8. H. 
Sharp and Sons (Leeds), Limited, London. 

10,008 Srgam Geyxerators, J. Scott, London. 

10,009. Cot.ars, J. Bengough-Clark, London, 

10,010, Hanpt—e Bars for Cycies, H. J. Webb, 


London. 

10,011. Means for Stggnine Bicycies, J. C, Chaplin, 
London. 

10,012. Lertzr Boxes, J. J. Marshall, London. 

10,013. Comntngp Frrg-gscape, A, Golightly, London. 

10,014. Gotr Bats, C. T. Kingzett and F. J. Lovegrove, 
London. 

10,015 Gas Enorngs, J. A. McMullen and M. H. Rohin- 


son, London. 
29th April, 1903. 
10,016. ‘‘ Ryomporpa,” W. N. Gething, London. 


4th May, 1903. 


10,017. Dgvice for ApverTisinc, W. B. Darley, 
Birmingham. 

10,018. DiscHarcine Gas Retorta, W. H. Y. Webber, 
Teddington. 


10,019. New Game, H. O. and J. O. Roberts, Gloucester. 

10,020. Apparatus for Cugcxine Tiug, F. Darke, 
Swindon. 

10,021. Toors for Maxixo Castor Pos, M. A. Robson, 
Birmingham. 

10,022. Sprinos, A. E. Terry, Birmingham. 

10,023. Courtine for Trams, P. and D. E. James, 
Merthyr Tydfil. 

10,024. VaLves and Gar for Exoryegs, J. Douglas, 
London. 

10,025. Struts, Hoskins and Sewell, Limited, and J. 
McEwan, Birmingham. 

10,026. AppLiance for Szcurinc Ticksts, W. B. Suttle, 
Manchester. 

10,027. SELF-covERING OvuTDOoR Sats, T. Harrison, 
Stamford. 

10,028. Locxine Screw Nots, H.G. Holtmann, Bremen, 


ermaby. 
10,029. Rinas for Curtars Pores, J. Haworth, 


alifax. 
10,030. WIDTH-MEASURING APPARATUS, A. P. Paterson, 
gow. 

10,031. Craninets, T. Oldroyd. Rochester. 

10,082. Castine for ELectric Wings, W. Sumner and 
H. H. Farrell, Liverpool. 

10,033. DispLayina EnromoLocicaL Sprcimens, A. 8. 
Hickley, Liverpool. 

10,034. CenTRIFUGAL Macuinss, J. W. Macfarlane, 
Glasgow. 

10,035. TREATING Fipres, R. Rawson and E. Lodge, 
Huddersfield. 

10,036. CBIMNEYS and VENTILATING SHarts, P. E, 
Gardner, Manchester. 

10,037. Jacguarp Macuings, A, L. Lewis and J, H, 
Rogers, Belfast. 

10,038. Suakinc Hot Coxz, R. Dempster and. Sona, 
Limited, and J. W. Broadhead, Halifax. 

10,089. SasHes for Wrspows, W. Phillips and E. Verity, 
L 


eds. 
10,040. a a Prez and Cicar Hotpzr, H. Watson 
c ley. 
10,041. Srgam GenzRaTor and SoPpeRuEATER, H. Cruse, 
Manchester. 
10,042. EnaBLING VEHICLES to TRavEL Round CuRveE:, 
. M. Hewitson, Birmingham. 
10,043. Brakgs for Omnisusgs, C. E. Harrison, Smeth- 


wick. 

10,044. Kwives for AppLique Macuinzs, W. Bowden, 

anchester. 

10,045. Tosacco Prrzs, J. B. King and W. Hilleon, 
Plymouth. 

10,046. IMPULSE-EVERY-REVOLUTION Gas or O11 Motor, 
W. H. Clegg, Burnley. 

10,047. Cyciz Pepa, G. B. Fanner and E. W. Howard, 
Hanley. 

10,048. SECURING Fi: Pcates to Rais, J. A. Deakin 
and J. Riley, Stockton-on-Tees. 

10,049. Prixtinc Presses, J. Y. Johnston, Zurich, 
Switzerland. 

10,050. CarsBonaTING Matt Liqcors, E. L. Marley, 


ondon. 
10,051. Frttrse Bottizs with Liquips, E. L. Marley, 


ndon. 
10,052. Winpinc Yarn on to Bopsins, A. Holroyd, 


ochdale. 
10,053. Packina for Actp Towers, J. 8. Smithson, 


ndon. 
10,054. Go_r Ciuss, H. G. Davies, W. H. Bocth, and 
F. Hocking, Swansea. 
10,055. A Piayruinc, H. Langfeldt, Hamburg, Ger- 


mapy. 

10,056. Apparatus for Licatinc Eruer, F. Nehmer, 
London. 

10,057. Steam or other Motive Power Exciyg, J. M. 
Lainé. London. 

10,058. Evgeiass Guarp, ©. Druiff and A. H. Gladwin, 
London. 

10,059. MANUFACTURING Prgumatic Tires, L. John 
stone, London. 

10,060. H1xex, E. Bommer, London. 

10,061. ADJ osTaBLE FRaME for CaLenDars, A. Gregory, 


London. 

10,062. Means for Rerisixe Sugar, E. P. A. Caille, 
London. 

10,063. CarrrEr, F. A. Lodge, London. 

10,064. Pracquats for EveoLass ATTACHMENTs, L. 
Laurance, London. 

10,065. SicNaLLine Apparatus, E. T. Dodd and 4. C. 
Jennings, Bexley Heath, Kent. 

10,066. WorkKING PressuRE Gavcr, T. A. Reed, 
Cardiff. 

10,067. Nut-Locks, G. H. Layng, London. 

10,068. Swinas, J. Plattenburg, London. 

10,069. Buckies, W. Houghton, London. 

10,070. Lear Turners, H. S. Moass, Exeter. 

10,071. Crock MecuanisM, P. M. Justice.—(J. 8. Morse, 
United States ) 

10,072. Tgtescopic Cases or Covers, J. Brockie, 
London. 

10,073. SappLE Siipz Rests for Latags, J. Brockie. 

mdon. 

10,074. Manvracturt of Naw Derivativas, H. E. New- 

ton.—(Farbenfubriken vormals Friedrich Bayer and Co., 


Germany.) 
10,075. Sack Lirrers, T. J. Poupard and T. Lewis, 


London. 

10,076. Cycte Tirk, T. 8S. Rose and T. N. Harwood, 
Uxbridge. 

10,077. Pipg Joists, F. Ewing, London. 

10,078. ADVERTISEMENT GLass TaBLETS, J. Challis, 


don. 
10,079.. Racine Gamgs, E. Watson and C. 8. Gardner, 


ndon. 
10,080. InsuLatep Jorsts, 8. E. Page.—(The Weber 
Railway Joint Manufacturing Company, United 
States.) 
10,081. Gravity Locks, G. H. Stout and L. A. Turner, 
London. : 
10,082. BULLET-PROOF SHIELD for Veutct £3, E. Palliser, 


mdon. 

10,088. Writine Tasiets, C. G. Redfern.—(La Soci ts 
A, Schuster et Cie., Switzerland.) 

10,084. Musica. InstruMENTs, G. C. Ma: ks.—(P. Welin 
United States.) 

10,085. Prcsectites, J. R. Jacobs, London. 

10,086. Gas ReautaTors, B. J. B. Mills.—(‘‘ Air-Fire,” 
United States.) 

10,087. Winpow Sasuxs, J. T. C. and L. Tenzant, 
London. 

10,088. Storpprnc Su1ps’ Movements, E. Edwards.— (4. 
Villette, France.) 

10,089. Caarns of Looms, E. Edwards.—(C. Gonsy, 
France.) 

10,090. CornrucaTED Msgtat Strips, W. P. Graftcn, 
London. 
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10,091. VARIABLE-SPEED Meonanisém, A. A. de Loach, 

naon. 

10,092. Hosz Covptines, E. Giersberg, London. 

10,093. FgRMENTING Liquips, G. Johnson and P. R. Hare, 
London. 

10, po LiQUID-PURI FYING Apparatus, 0. M. R. Moller, 

ndon. 

10,095. METHYLENE-HIPPURIC AciD, A. Zimmermann. 
(The Chemische Fabrik auf Actien vorm. BE. Schering, 
Germany.) 

10,096. Ianrrion Apparatus for Gas EnctNgs, A. Guyon, 


naon. 
10,097. Sargty Apparatus for Suips’ Hops, R. C. Scott, 
London. 


10,098. Ram Pitzgs, T. Mébus, London. 
10,099. PowWER-TRANSMITTING Davicgs, I. Deutsch, 


on. 
10,100. Evecrric-crrcuit Crosgr, T. Barnett and J. 
e, London. 
10,101. Apparatus for Corina Myopy in the Evgs, C. 
Dion, London. 
10,102. Mowine Macurngs for Curtine Paas, T. Peel, 
London. 
10,1038. TeMPERATURE ExcHanors, G. Seagrave, 


ndon. 
—, Cyc. Too. Baas, W. G. Walker and W. Bryan, 


adon. 
10,105. Ksrtrep Tcputar Banpacs, W. Janssen, 
London. 
10,106. Locks, K. Muchowicz, London. 
10,107. Atk-T1iGHT EncLosurg for Foop, H. J. Haddan. 
—(Gesellscha ft jiir Trepensichere Verpackung, m. b. H., 


Germany.) 

10,108. Rourg Map for Taavgiters, A. Engelfred, 
London. 

— MacHIsERyY for Cutrine Strong, C. Hedges, 


naon. 

10,110. Psrventine Horsss from Fauine, C. Hedges, 
London. 

10,111. Pipe Covprrxes, R. A. Gillespie, London. 

10,112. Looms, J. W. Mackenzie.—(0. S. Greenleaf, 
United states.) 

10,113. Pocxet Knives, J. Weil, London. 

10,114. Sasa Locgs, J. D. Miller, London. 

10,115. Paotocrapuic Apparatus, L. Brown, London. 

10,116. Lamp Guoses, T. L. Carbone, London. 

10,117. Packine Devices for Vaivas, &c., J. Pullman, 


London. 
10,118. Piston VaLve Steam Enorygs, J. H. Vorstman, 


ndon. 
— Revotvine Loom Mecuanixm, J. Wibaux, 
ndon. 
10,120. Cigar Hotpers, J. Pareis, Liverpool. 
10,121. Jacguarps fur Weavine Looms, H. Mackintosh, 
Liverpool. 
— Propuction of Nascent Catoring, 8. Trivick, 
ndaon. 
10,123. GgxERation of Nascent CHLoRmNe, 8. Trivick, 
London. , 
10,124. Concentratinae Liquips, M. LEkenberg, 
London. 
10,125. Drivine Banps, J. Hubbard, London. 
10,126. Stove for Hgatine Irons, A. V. Maniachi, 
London. 


5th May, 1908. 


10,127. Evgetet Papgsr Fastener, W. R. Kent, Frome. 

10,128. Bau Vatvrs, P. C. Jones, Guildford. 

10,129. Mgtat Carp Hotper for Boxss, P. E. A. N. Sage, 
Nai Somerset. 

10,130. Cicanand Cigarette Hoipers, R. H. Pattenden, 


mdon. 
10,131. Torsivg Screw Propetiers for Suips, H. B. 
my, don. 
10,182. Disc Sprine Currer, J. 8. Davies, Liverpool. 
10,133. Drivine MecuantsoM for Cycugs, F. W. Shearing, 


ndon. 
— a for SrrmvGED InstRuMENTS, A. J. Waggett, 
ton. 
10,135. Protectine PaoTocRaPHic PicTURES, J. Moure, 
—— Sarety Sappiz Bar, W. H. Taylor, Sunder- 
bet 


10,187. Porson Lazet, A. Reid, Glasgow. 
10,138. Kyire Cleaner, E. = a London. 


, es, 

10,140. Spzep Inpicators, C. Brown, F. Olai, and F. 
H. de Veulle, Birmingham. 

10,141. HorsgsHogs, E. Saxton, Huddersfield. 

10,142. Looms, A. Smith and 8 Jackson, Keighley. 

10,143, Apvertisinc Drapgrs’ Patterns, 8. A. Lincs, 
Birmingham. 

10,144. SELF-PROPELLED VEHICLES, C. and A. Musker 
and W. G. Hay, Liverpool. 
10,145. Sg.r-THREapInc Suorrizs, Wilson Bros. 
Bobbin Company (1900), Limited, and J. Earnshaw, 

Manchester. 

10,146. Drivise Batts. G. W. Parkes and The Fric- 
tionless Engine Packing Company, Limited, Man- 
chester. 

10,147. Govarytnc Morton for Sprxnizc Mugs, W. 
Tongue, Manchester. 

10,148. Propg.igr, J. Peel, Manchester. 

10,149. Havtacs Cuirps, W. H. Barker, Stoke-on- 


nt. 
— Roorme Tires, R. Green, Boroughbridge, 
orgs. 

10,151. ScrEw-Down Taps, J. W. Stones and H. Gunby, 
Sheffield. 

10,152. Back Scprort and Braces, M. H. Gillatt, 
Sheffield. 

10,153. Lamp, F. W. Schneider, Berlin. 

10,154. Harwess, A. Schneider, Berlin. 

10,155. CioTHes for Basis, E. Cohn - Reisner, 


Berlin. 
— Fors or SHape Howpers for Biovuszs, L. Levy, 
riin 
10,157. _ and Prorzctors for Boots, H. T. Hendy, 
isto! 


Bristol. 

10,158. AppLyinc Powgr to Venicies, W. H. Clegg, 
Burnley. 

10.159. Psopg.uinc NaviGaBLe VgssEts, F. Stafford, 


1 Verpoo! 
10,160. Huss, D. Crowther, Leeds. 
10,161. Cong for BLack Smoke, H. Pickford, Maccles- 
field. 


eld. 

10,162. Powgr - DRIVING MrgcHanisM, R. Todd, Man- 
chester. 

10,163. Scong-MIxinc Macuines, P. Westwater, Dysart, 


eshire. 
10,164. Ironinc Upprgrs of Boots, H. Townsend, 
O Gav Se B A. H. Russell 
10,165. Gavucgs or Scripiye BLocks, . Russell, 
London. 


10,166. Riwers, A. H. Russell, London. 

10,167. Recerracte for Postace Stamps, T. Wilcox, 
Birmingham. 

10,168. Firg-akM Sicuts, J. T. Brayton and E. L. 
Harpham, G w. 

10,169. Vatvges for Liquips and F urns, O. Osberg, 
Manchester. 

10,170. Batus, R. A. Ponsford. Exeter. 

10,171. Kezp-cueck Compass Houper, H. G. Wannell, 
Bristol. 

10,172. Saears, O. Bors, London. 

10,173. Banzo-manpoLive Mors, J. L. Baldwin, 
Southport. 

10,174. Crank, A. Mattison, Middlesbrough. 

10,175. Ven~gTian WINDOW-BLIND CIP, F. Tenney, 


mdaon. 
10,176. MetaL-sounp Concrete Cursine, H. H. Wain- 


t, London. 
10,177. Tza-pots, J. Stodolkiewiez, London. 
10,178. Rounpasovts, J. R. Mally, don. 

10,179. Cuatrs, E. A. Farish, London. 

— E.ecrricaL WateR-HEATERS, H. Mcl. Hill, 


on, 
10,181. Sewmxe Macutygs, I. P. Davis, London. 
10,182. Firrincs for Trirop Sranps, F. A. Crallan, 


London. 
10,183. Pweomatic ALarM, 8. A. Hollis, London. 
10,184. Iycanpescent Gas Burner, B. J. B. Mills.— 
(Tachon, Joatton and Co., France.) 


10,185. Mato Stanps, H. Emanuel, Birmingham. 

10,186. Are and Gas Mixers, C. W. Hinman, London. 

10,187. Comprngp Writine and Appine Macuings, L, 
Maybaum, London. 

10,188. Tae Lavatory Seat Cover, H. Mackenzie, 
London. 

10,189. Arm and Gas Mixers, C. W. Hinman, London. 

10,190. Commotrator Contact Protector, J. McCly- 
mont, London, 

10,191. INveRTED INCANDESCENT Lamps, T. B, Sinith, 
Birmingham. 

10,192. ILLuminatine, A. B. Snell, London. 

10,198, Spanners, 8S, O. Hands, F. J. Holder, and T. 
Thomas, London. 

10,194. Evecrric Furnacgs, J. M. Carrtre, London. 

10,195. Pristep Carp for Cottectine Money, J. H. 
Davidson-Houston, London. 

10,196. CLotHes Pro, E. 8, Stewart, London. 

10,197. Canpixs, R. Darrington, London. 

10.198. Tuba Motor, E. B. Cade and I. B. Sprague, 
London. 

10,199. Writine T.BuEts, J. P. Dorr, London. 

10,200. Gas-BuRNING Lamps, A. E. Hartel, London. 

10,201. Dstintine Corron Segis, E. J. O'Brien, 
London. 

10,202. Lappgas, A. Whitie, London. 

10,203. Tameorary Bunpeas for Papers, F.Ssennecken, 

mdon. 

10,204. Propgtite Sutps, T. Satta, London. 

10,203. Aovgetisinc Davices, W. J. Beville, Lo: don. 

10,206. Fireproor Boitpine Butocks, R. Illemann, 


mdon. 

10,207. Ectcrrrc Switcurs, E. N Bray. F. R. Mark- 
ham, F. E. Reiss, and Bray, Markham, and Reiss, 
Limited, London. 

10,208. Dexivine Gaar for Motor Cycies, H.C. Hill 
and W. Harrison. Londun. 

10,209. Winpow Saapes, P.G Emery, London. 

10,210 Paeventin: Dust Exp.osioys, L. S. van 
Westrum, London. 

10,211. Oprarintxe Matatutrc Tin from its Oxipe, G. 
B. Pearce and G. Pearce. jun., London. 

10 212. Avromatic CoupLiye Apparatus, I. Saposhni- 
koff, London. 

10.213, Automatic Switcag3, J. Booker and W. Sanders, 
London. 

10,214. Taps, G. Godfrey, London. 

10,215. LeaF- TURNING Apparatus, W. M. Balfour, 
London. 

10 216. EmBrorpery Imrrations, G. Starke London. 

10,217. AppLiances for PoxisHinea, A. F. Barnett, 
London. 

10,218. Garsicr Crematorigs. W. P. Thompson.— 
(The Muaicip ud Eagineering Company, United States ) 

10,219. ADJcsTsBLz SHaFr Conng tions, G. P. Clark, 
London. 

10.220. Excise, G H. Jones, London. 

10.221. Dost Guarps and AXLE - Boxes, J. Maltry, 
London. 

10,222 Orgratine Rartway Pornts, W. R. Sykes, jun., 
London. 

10,223. Recorpinc Mercuanism for TakRMOMETERS, 
T. W. Short and Short and Mason, Limited, 
London. 

10,224. Monpant Manuracturg, A. G. Bloxam.—(C. 
Knapstein, Germany.) 

10,225. CanTine or Swivoine a Sap, J. B. Blair, 


on. 
10,226. Apparatus for CLEANING Knives, G. T. Askie, 


ndon. 

10,227. Travg_iuinc Piva for Sewers, P. Chase, 
London. 

10,228. Fastesina for Jeweiiery, &c., A. Noel, 


mdon. 
4 eae for Ciganine Knives, W. G. Kent, 


mdon. 
10,230. Surpze Rugs, A. von Faber - Castell, London. 
10,231. Automatic Guns, Sir W. G. Armstrong, 
Whitworth and Co., Limited, and G. Henderson, 


London, 
= Morton Frame for Cars, J. M. Hansen, 


on. 
10,233. Process of Usttisc Merats, J. M. Anderson, 
London. 
ye Apparatus for TreaTinc Woot, N. Rousselle, 
London. 
10,235. Firoor Constructions, C. A. Balph, London. 
10,236. TsLepHone Systems, H. H. Lake.—({4. K. 
Andriano, United States.) 
10,237. Work Guipg for Sswine Macuiyes, F. Schofield, 


ndon. 
10,238. Tram Ratzs, R. A. Hadfield and P. B. Brown, 
London. 
10,239. Packrne Surcicat Dressines, R. W. Johnson, 


mdon. 

10,240. PHorocrapHic Licut Screzns, T. Willsie, 
London. 

10,241. Steam Generators, J. W. Holst, London. 

10,242. OrGawic SuLPHO-compounDs, M. [jinskij and 
R. Wedekind and Co., London. 

10,243. Propucina SoLuBLe ACETYLISED CELLULOSE 
Derivatives, R. M Balston and J. F. Briggs, 
London. 

10,244. CLoak Srretcuer, P. Haller and J. T. Ellis, 
London. 

6th May, 1908. 


10,245. OscikLaToRy Exectric Cuaraogs, R. Kennedy, 


10,246. Pommats of Sappizs, B. 8. Weston and H. 8. 
Wilton, London. 


Leeds. 
10,248. Mats for Cass, E. A. Muskettand J. B. Scammell, 
10,84, Maas for CugaNING ScaEw Borrzzs, T. Hill, 
7 ee Boarps, W. F. Stroud and F. Waudby, 
GENERATING OzoNnE, C. Wokes and F. H. Street, 


H 
10,252. Etecrric Licutine Devics, C. Brown, W. L. 
Marian, and G, M. Gibbs, Birmingham. 
10,253. Hammers, L. Thompson, Walsall. 
10,254. Ecectraic Switcu Fusss, J. H. Ward, M. H. 
Goldstone, and H. 8. Nowell, Manchester. 
10,255. Tragatinac Yarns, W. H. Crompton and W. 
Horrocks, Manchester. 
10,256. Hack Saw Biaprs, H. Liebert, Manchester. 
10,257. CenTRIFUGAL Pomes, Beaumonts, Limited, and 
. and J, W. 8. Reaumont, Manchester. 
10,258. Ropg Curr, N. Stoker and J. Severs, Northum- 
rT! 


10,259. HawpLE-Bars for Bicycies, R. W. Dickinson, 
Accrington. 

10,260. Loom Mecuaytsm, T. H. Barron.(The Northrop 
Loom Company, United States.) 

10,261. Rotary Enotygs, J. Hunter, Glasgow. 

a HaIR-DRESSING APPLIANCES, J. Harrigan, 


iw. 
10,263. Boots, J. Brackenbury, Nottingham. 
10,264. Dust Screen for Motor Cars, F. 8. Brereton, 
Manchester. 
10,265. aga geal of Drawines, A. M. Young, 
chester. 
10,266. Out-poor Szats, W. T. Gent, Sheffield, 
10,267. Dress Grips, K. C. Goodman, Bristol. 
10,268, Fixine PaotocraPHic Piates, J. M. Young, 


iw. 
10,269. Lear Sgparators, L. Watkins, Johnstone, near 
iw. 
7 Cyciz Cuar and Spgep Gears, J. A. Gray, 
10,271. STOcKLESS Awncuor, B. J. Johnson, Old Hill, 
South Staffs. 
10,272. Rinc Sprynrya and Dovsiine Frames, A. 
Hitchon, Accrington. 
10,278, Apparatus for GENERATING Steam, J. A. Main, 
iw. 
10,274. Surps’ PepestaL WarTER-cLosets, J. Young, 


asgow. 
10,275. MusicaL Instruments, G. B. Mackey, Glasgow. 
10,276. Macuings for Distrrgcratine Peat, L. Galecki, 





lasgow. 





10,277. Propucine Stereoscopic Errxcrs, 'T. Brown, 
Salisbury. 
10,278. Rerty Post-carps, W. Hirsch, West Didsbury, 
near Manchester. 
10.279. Copyine Lyk, A. Tytherleigh, London. 
—, Damp Proor Mixturgs, W. B. Robinson, 
mn 


lon. 

10,281, UniversaL Carpine Escings, J. A. Braun, 
London. 

10,282. Sream Boiwer Furnaces, J. C. Tinker, 


ndon, 

10,288. FIRE-EXTINGUISHING AppaRATus, J. Taylor, 
London. 

10,284. Restuizgnt Tire for Cyrcizs, W. W. Tumbs, 
Birmingham. 

10,285. Wire Guass, J. A. Swearer and C. E. Toynbee, 
London. 

10,286. Foss Box fur Ececrric Mays, G. W. Goldring, 
London. 

10,287. PREVENTING VeHIcuRs Ratsina Dost, W. A. 
Moore. Woodford Wells, Essex. 

10,288 Two-speep Gear fur Motor Crcuks, D, 8, Cox, 
London. 

10,289. Tecscoprs, L Gadaud, London, 

10,290. Hvoks fur Hass and Coats, 
London. 

10,291. Cucosina Lips of Pouttray Coors, D. Foulis, 
sondon. 

10,292. Sotto Ronser Tires, E. Martin, London. 

10,293, Saw Guarp, W. B. Bennett, Kingston-on- 
Thame). 

10,294, Vevr:tation of Taamcars, The British Elec- 
tric Car Company, Limited.—(/. A. Trimble, United 
Slates.) 

10,295. Heatina Furvace, R. T. Dressler, Kingston- 
on-Thames. 

10,296. Kusvratc Canves, G. G. M. Hardiogham.— 
(Felton and Guilleaume Carlawerk Actien-Gesellschafst, 
Germany.) 

10,297. Music Lear Turners, L. and W. E. Poulin, 


W. Soutter, 


ndon. 
10,298 Srorace Batrerv, H. H. Lake.—(R. Darling 
and L. Ciouik, United States ) 
10.299. Davine Racks, H. H. Lake.—‘/J. A, Harriss, 
United States.) 
10 300. Paorgctina Trrgs, A. C. Rampton, Kingston- 
on-Thames, 
10,301. Bapsteaps, A. J. Bendy, London. 
10 302. Atk Pump, R. D. Albright ani D. E. Hibner, 
London, 
10,303. Roap Veu:ccee, G. Taylor, London. 
10,304. Vatvg Gear, J. Kichardson and J. Buck, 
London. 
10,805, Mai, Boxes, A. J. Boult —(M. B. and H. §&, 
Mills, United States.) 
10,306. M'xine and Kngapino Macatng, E. W. Osburn, 
London. 
10 307. Boots and SHoxs, E. D. Tyler, London. 
10,308. Motor Veuicites, Humber, Limited, J. W. 
Cross, and A. Abraham, Lond sm. 
10,309. Removina Dust from Carpgts, 8. Simmons, 
ndon. 
10,310 Vatve GgARING 
London. 
10,311. PHorosrapuic PLaATe Houpsr, Kodak, Limitec. 
--+F. A. Brownell, United States.) 
10,312 PaorocrapHic Cameras, Kodak, Limited.—(F. 
A. Brownell, United States.) 
no CoLLapsIBLe Bust or Sranp, J, Canning, 
mdon. 
10,314. Sranp for Mituiwery, J. Canning, London, 
10,315. Souipiryinc CaRBoN D1-oxipe, H. 8. Elworthy, 


for Esotes, I. Stuller, 


London. 

10,316. Compressive and Packine Ta, E. Thibault, 
London. 

10,317. Rattway Rarxs, G. Woods‘ord, London. 

10,318. Seggp Ispicators for Venicies, B, J. X. 
Gosselin, London. 

10,319. Axces, C. Mercader, London. 

10,320, Umpreias. R. Kronenberg, London. 


10,323. Exvastic Fiur Compressors, H. Bland, 


London. 
10,322. AnngALING Metat Articigs, C. Kugel, 
London. 


10,323, Typrwaitzrs, E. Nowak, London. 
ge MakInG Artir.c1aL Wax, L. A. G. Delahaye, 
ndon. 

10,325. Stave Cotrixc Macuisges, H. P. and C. T. 
Hansen, London. 

10,326. Retort Cuarorne Scoopa, J. West and W. J. 
Carpenter, London. 

10,827. Curmngy for [INcANDESCENT Gas Lamps, A. Frey, 
London. 

10,328. Rerarnine the Pixs of SHackxs, A. Beaugeois, 
London. 

10,329. InrgRLockine Rattway Pornts, 8. T. Dutton, 
jun., London. 

10,330. Taxatine Siimes, I. E. Kohlmeyer and F. A. 
Edwardes, London. 

10,331. Mgans for OpviaTine Sipg-siips, C. R. E. Bell, 
London. 

10,332. Dritis for Cory, B. Gilbert, London. 

10,333. Tgacninc Music, J. E. Bousfield.—(C. 4. 
Malden, India.) 

10,334. Batt Beartyas, J. and V. Snutsel, and N. 
Rousselle, London. 

10,335. Damprnc Device for Copyinc Letrers, J. F. 
Le Treste, London. 

10,336. CHOocoLaTs 
London. 

10,337. Germ-proor Bo1T.e Fasteninc, M, Seiffert, 
London. 

10,338. Automatic Couptines, A. Podworski and G. 
Horodenski, London. 

10,339. Maxine Boots and Sxosgs, C. 8. F. Mellcr, 


Hanv Coatine, G. 8S. Baker, 


ndon. 
10,340. Macuingery for Pagparinc Sucar, E. Shaw, 
London. 








SELECTED AMERICAN PATEN(15. 
From the United States Patent-office Official Gazette. 


711,606. Srram Enarnz, P. H. White, Indianapolis, 
Ind.— Filed Octoher 3rd, 1901. 
Claim.—(1) In an engine, the combination of a box- 


like body, a crank shaft extending therethrough, a 
pair of high-pressure cylinders, a pair of low-pressure 
cylinders, two of said cylinders being arranged upon 





—_—_——. 


each side of the crank shaft and secured to aaj 
pistons mounted in said cylinders, commectionn to ys 
said pistons and crank shaft, valves for contr, ling 
the passage of the motive fluid to and from. aie 
cylinders, valve gear mounted inside of thebody cae 
connected to said valves, and means for closing be 
hody so as to enclose the working parts of the ry oe 
(2) In an engine. a single-acting piston consistin, ri 
head having a chamber formed therein, an ineulett : 
material packed in said chamber, a pair of luce 
projecting from the rear wall of said head a *y 
mounted in said lugs, a connecting-rod carried by aca 
pin between the lugs, a supplemental head acoues 
upon said lugs, and means for maintaining the forw ie 
end of the supplemental head some distance from tt > 
rear wall of the chambered head so as to fori 4 
webs pov! insulating groove between the chamber. 4 
ead and the supplemental head, . 
711,467. Suretp and Fonnex for Re-c ‘ 
Crvucipuss, @. B, Brown, Reading "he an 
March 21st, 1901. fe be 
Claim.—In combination with a smelter’s crucible 


71467] 


having an upwardly tapering upper portion, an exterior 
protector consisting of a hollow drop shield fittnga 
prescribed port of the upwardly-tapering upper portion 
of the body of said crucible, and having an cut wardly 
flaring lower end, 


711,738. Process or Repvcino Merats FRov THER 
Oaxs, M. Ruthenburg, Philadelphia, Pa,— Filed July 
10th, 1400, 

Claim.—The herein-deseribed continuous process of 
reduciog to the metallic state ores which are con- 
ductors of electricity, which consists in coating each 
particle of a mass of comminuted ore with reducing 
material sufficient to reduce that particle ; fixing said 
coating separately upon the respective particles by 
detaining them for a definite time in a region heated 











to a determined “degree, less than reducing tempca- 
tore ; retaining said pre-heated material in granular 
form, and progressing it at a determined rate into a 
ion heated to reducing temperature ; reducing the 
ore to the metallic state without fusing it ; assembling 
the reduced metal in granular form at reducing tem- 
rature, to form a path for electric current ; and 
sing the reduced metal by an electric current, sub- 
stantially as set forth. 
. Revortvive Toreet, P. Hichborn and A. (). 
" yo Washington, D.C.—Filed April 15th, 1901. 
Claim.—(1) A revolving double turret mounted en 
barbette, and consisting of a main portion and asmaller 
supe part, both being elongated and having a 
slo ing front and arearoverhang, substantially asshown 
ro described. (2) A revolving double turret mounted 
en barbette, and consisting of a main or base portion for 





the main battery and a smaller superposed part for 
the secondary battery, both being elliptical and having 
an inclined front formed at an obtuse angle, substan- 
tially as shown and described. (3) A revolving turret 
mounted en barbette, and consisting of a main or base 
portion and a smaller superposed part, both being 
elliptical and having a — front and vertical rear 
portion which overhangs the barbette and serves ast 
counterbalance, substantially as shown and describe 
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PAINT AS A PRESERVATIVE OF IRON 
FROM RUST. 


Muca has been pint in our pages about paints and 

the preservation of iron and steel; but the subject is one 

of perennial interest, and we approach it once more 
feeling that not only may much be said with benefit for 
our younger readers, but evem for those who are practi- 
cally concerned with the preservation of metal, whether 
in boilers, or bridges, or roofs, or ships. 

Rust is the greatest enemy to al] iron structures. It 
acts in an insidious way so that although an iron surface be 
coated with paint, nevertheless the rusting of the iron 
proceeds unchecked. What is commonly called “ rust” 
is simply a hydroxide of iron or a hydrated oxide— that 
is, the metallic iron has combined with oxygen in the 
presence of moisture (water), and become converted to 
“rust.” Every reader is familiar with the brown or 
brownish red powder that forms on any iron that has 
been exposed to the atmosphere, and cannot fail to have 
noticed how the iron becomes “ eaten” or corroded, until 
it is reduced to a skeleton of its former solid mass—such 
an attenuated skeleton, in fact, that a solid piece of iron, 
when the rusting process has been some time in action, 
can be bent or broken as easily as snapping a stick 
of wood. Practically speaking, there is no way of 
stopping the erosive process when once iron has 
begun to rust. There is one particular feature, how- 
ever, of iron rust that affords a means of preventing the 
rusting process. Iron will not rust in dry air, neither 
will it do so in dry oxygen gas; rust is only capable of 
being formed when moisture is present. The moisture 
acts in a catalytic way, conveying oxygen to the iron in 
such a fashion that the oxygen combines with the metal to 
form the hydrated oxide. Some authorities assert that 
the rusting can only occur when carbonic acid gas (CO,) 
is present in the air or water that causes the metal to 
rust; but it seems clear that the presence of carbonic 
dioxide is not essential to the formation of rust (vide 
infra). 

Some kinds of iron resist the rusting process much better 
than others; for example, cast iron will not so readily 
rust as wrought iron, while steel will sometimes resist the 
rusting for a considerable time compared with iron, and 
the nature of the rust produced also slightly varies ; thus 
light brown rust contains a larger percentage of moisture 
than red brown rust. This difference is due to the fact 
that there are many oxides of iron, viz., ferrous oxide 
(a black oxide, FeO), ferric oxide (red oxide, Fe.O,), 
triferric tetroxide (magnetic oxide, Fe,O,), and a num. 
ber of ferroso ferric oxides of variable composition. The 
black iron scale on forged iron is typical of the black 
oxide, and unless this iron scale be removed from the 
solid metal corrosion of the latter will readily occur when 
the iron is under the favourable conditions for rusting. 
Cast iron, however, is free from such scale; the foundry 
sand in which the metal has been cast appears to prevent 
the metal from oxidation for some considerable time, 
because it may have formed a silicious coating on the 
surface of the iron. In other words, it is usual to remove 
the forge scale—i.e., black oxide—by pickling the iron; 
that is, it is dipped into a bath of acid— usually sulphuric 
—which dissolves the scale, and the metal is removed 
from the pickle before the acid has made any appreciable 
attack on it. To neutralise any acids still left in the 
metal, it is washed freely in water, and in some works it 
is either dipped into an alkaline bath or is greased. One 
process that has been recommended for preventing the 
formation of rust is to dip the iron into paraffin oil. 
This is a hydrocarbon body destitute of oxygen, 
and is a non-oxidisable liquid. The general method 
of preserving iron from rust is by coating it with 
paint; but unfortunately the pigmental components of 
paints vary so much that it is only by the careful 
selection of the right kind that a coat of paint will 
actually prevent the metal from rust. As a matter of 
fact, some paints are the actual originating causes 
of rust forming beneath the coating. It may not 
be generally known, but it is a fact that paints are 
nothing more or less than soap—that is, they are 
analogous to common soap, the only difference being 
that common laundry soap is produced by saponifying 
an oil or fat by means of caustic alkali, whereas a paint 
is the saponification of the oil in which the pigment is 
ground by the oxide or other salt of the metal composing 
the pigment. 

Some pigments are oxides, others chromates, others 
carbonates, others silicates, others sulphides, sulphates, 
&e. Ke. Consequently it will be readily conceived that a 
paint compound composed of an oxide must differ 
materially in composition from one of which the pig- 
mental base is a carbonate, sulphide, &c.; therefore it is 
not possible for every paint to act equally well on any 
particular surface. Experience has shown that the 
paints best suited for preserving iron from rust are those 
in which the pigmental base is an oxide. The best 
oxides are those of iron and lead, such, for example, as 
red oxide of iron and red lead paints. Why this is so the 
explanation given in this article will show. Before pro- 
ceeding to such explanation, however, let us note care- 
fully how a piece of metallic iron can become converted 
to a pulverulent soft powder like “rust.” Pure iron 
oxidises more readily than malleable iron. As already 
stated, the rusting of iron is generally ascribed to the 
action of carbonic dioxide in the presence of hydrogen and 
oxygen. The theory on which this action is based is 
that the metal readily combines with moist carbonic acid, 
forming the normal carbonate, €.9.i— 


Fe + CO, + H,O = 


Iron. Carbon Water. 
dioxide, 
FeOCO, + H, 
Carbonate of Hydrogen 
iron, gas. 


The iron combination thus formed is rapidly oxidised to 


carbonic acid attacks a fresh portion of the metal, and 
more oxide is formed, so that eventually the whole be- 
comes converted by the alternate formation of carbonate 
and oxide into a loosely coherent mass, i.¢., rust—-e.g., 


2 FeO CO, + H,0 = 
Fe,0, + CO, + H.. 


According to this reaction, however, the rust formed is 
an anhydrous oxide, but inasmuch as iron rust is not an 
anhydrous oxide, but a hydrated one, the above action 
is not the true one. 

The brown oxide of iron—rust—has usually the com- 
position FeHO, (i.e., FeO HO), which is more correctly 
described by the action of water—e.g., Fe + H.O = 
FeO HO—which is the composition of light brown rust— 
that is, it is a ferrous oxide. Red-brown rust is a ferric 
oxide, Fe,0, + H,O— 


eg ay O+ H,0 = 2 FeO HO. 

Looked at from this point of view, it will be seen 
that the oxygen, which links the two molecules of 
ferrous oxide together, is ready to absorb hydrogen, 
which it is most readily able to do from moisture, 
and therefore become converted into ferrous hydrated 
oxide, as exemplified in the above formule. 

Now, if a piece of iron be treated in the following way, 
it will be noticed that this is the action that actually 
occurs ; drop a little water on a piece of clean soft iron 

—t.e., not carbonised—and allow the water to evaporate 
by exposing the iron in a warm atmosphere, a spot of 
light brown rust—I’eO HO—will be left where the water 
was dropped on the iron. Now repeat this experiment 
several times, always dropping the water on the same 
spot; in the course of a day or two a little mound of 
light brown rust will form where the water drops, but 
in the centre of the mound will be noticed a reddish- 
brown shining speck; that speck is ferric oxide, which is 
abstracting oxygen from the air and conveying it to a fresh 
portion of metal to form it into ferrous oxide. So long 
as moisture is present, the process will proceed until the 
metal is corroded into a hole where the water falls on it. 
The ferric oxide forms different hydrates, according to the 
amount of water which they contain, e.7.:—(a) 2 Fe,0,0H2; 
(6) Fe,O, 8 OH; (c) 2 Fe,O,8 OHz; (d) Fe,O, 2 OH». 

From the above it will be seen that the actual com- 
position of iron rust depends on the condition under 
which it is produced, but it will be also noticed that there 
is first formed a ferric oxide, which is the actual active 
body ; but as the action proceeds this becomes reduced— 
by loss of oxygen—to ferrous oxide, the depleted oxygen 
having gone to attack a fresh quantity of metal, and thus 
the process of rusting proceeds until the whole of the 
metal is converted into hydrated oxide. 

Let us now consider the nature of a paint compound. 
What we call a paint is a mixture of pigments with a 
drying oil, such as linseed oil. To render the compound 
of a siccative nature “ driers” are usually added to the 
mass; to render the consistence of the paint fluid enough 
to be easily spread with a brush, it is usual to dilute the 
mixture with turpentine. Now it would take us outside 
the scope of this paper to discuss the chemical action 
and physical behaviour of “driers,” while the turpentine 
plays a practically unimportant part so far as the 
preservative qualities of a paint are concerned. What 
we want to know is the nature and behaviour of the oil 
and pigment that constitute the chief ingredients of a 
paint. The oil usually used for grinding up a pigment is 
linseed. This is one of the “ drying” class of fat oils— 
that is, it consists of a combination of fatty acids which 
are capable of absorbing oxygen and drying up toa tough 
elastic skin of resinified—i.c., oxidised—oil. Some tat 
oils, such as castor oil, olive oil, &c., never dry up, 
because they have not the power of absorbing oxygen to 
become oxidised. 

Let us now consider in detail the process by which a 
drying oi] “dries.” Linseed oil consists of three fatty 
acids, linolen, stearin, and palmitin, united to a common 
base, glyceryl. When the oil is “ boiled ’—zi.c., heated to 
a high temperature for several hours so as to render it 
siccative—the fatty acids are separated from the base, 
and combine with the pigment when ground up there- 
with, to form linolate, stearate and palmatates, while the 
glyceryl combines with oxygen to become converted into 
glycerine. If the pigment is an oxide, then the saponi- 
fructs of the fatty acids—as the union of them with the 
pigment is called—form actual (metallic) soap. Now 
some of these metallic soaps dry to hard, firm coatings 
of paint, as, for example, oxide of iron and oxide of lead, 
but, in the case of other salts of metal besides oxide, the 
metallic soap produced does not perfectly dry, but in 
many cases remains as a soft, unctuous mass that is 
miscible in water. 

Concurrently with the saponification of the fatty acids 
by the pigment, the glyceryl becomes oxidised into 
glycerine, and in the case of some oxides this glycerine 
becomes mechanically combined with the metallic soap 
(i.e., the paint mass),and such paint dries at a quick rate. 
In the case of oxide of lead seven-eighths of the glycerine 
becomes thus absorbed in the paint, and in the case of 
oxide of iron six-eighths of the glycerine becomes 
absorbed. It is due to this incorporation of the glycerine 
that such paints as those above-named become dry so as 
to harden before the paint mass becomes decomposed by 
natural chemical action or by physical influences. In the 
case of such pigments as chromates, sulphates, &c., the 
metallic soap that is produced by grinding up such 
pigments with the oil vehicle, the metallic soap pro- 
duced absorbs but a small proportion of the glycerine 
present in the mass, and as a consequence such paint 
will not dry at a quick rate, and needs, we presume, 
“driers” to cause the coating of paint to become hard 
and dry within a reasonable time. In this article space 
precludes the verification of this saponifying idea in the 
case of every paint, but the following explanation con- 





ferric oxide in presence of moist air, and the liberated 





cerning the actual composition of the red oxide of iron or 


lead paint will fully show the internal composition of a 
paint mass. The following fatty acids and the base form 
the basis of its composition :— 


Oleic acid which has the composition : CjyH,O.. 
Stearic acid: C,.H,,0,. 
Palmitic acid: C,,H,,0.. 
Glyceryl: C,H;. 

These are the chief constituents of linseed oil. 

The above fatty acids are combined with the base 
—glyceryl—in the state of : 

Glyceryl oleate (C,;H,,COO), C,,H;. 
stearate (C,;H,;COO), C,H:. 
a palmitate (C,;H,;COO); C,H;. 

When the oil is boiled, the above fatty acids are sepa- 
rated from the base glyceryl (C,H;), and they are capable 
of being oxidised into oleic, stearic, and palmitic acids, 
while the glyceryl becomes oxidised into glycerine, e g.: 

(C,;H;,COO); C,H; + 3H,0. 
Glyecry] palmitate. Water. 
C,H; (OH); + 3C;;H,,COOH. 

Glycerine. Palmitic acid.* 

Now, the action of boiling the oil is carried on to such 
a degree that the fatty acids are dissociated from their 
base, and thereby are ready to combine—1.¢., be saponified 
—with alkalis or oxides of metals. 

The following reaction explains what occurs when 
caustic soda is added to an oil or fat :— 

(Cy;7Hy,;COO), C,H; +3 NaOH = 
Glyceryl] oleate. Sodium hydrate. 
C,H; (OH), + 3 C,;H,,COONa 
Glycerine. Sodium oleate (i.¢ , soap). 

A similar reaction occurs with the other fatty acids, 
therefore when linseed oil is saponified with soda 
hydrate the soap mass produced consists of oleate, 
stearate, and palmitate of sodium. 

If now we substitute an oxide of metal, such as iron 
or lead oxide, for the caustic soda, we shall have an iron or 
lead soap produced, together with glycerine. In the 
case of ordinary soap the glycerine that is formed is 
absorbed in the spent alkaline lye, from which it is 
recovered by suitable means, but in the case of a paint the 
glycerine is not easily eliminated from the saponified mass. 
But, as already pointed out, in the above two paint com- 
pounds the glycerine is almost totally absorbed by the 
paint mass; in other cases it is not so absorbed, but 
remains a free agent in the paint. Now, glycerine isa 
substance that is very hygroscopic—that is, it will absorb 
water from whatever source available—and therefore any 
free glycerine in a paint will not only prevent such paint 
from drying to a hard adherent coating, but will, in fact, 
render such paint permeable to water. Consequently 
such a hygroscopic paint will not effectually protect iron 
from corrosion, because the paint itself supplies the 
necessary moisture to set up corrosion or rusting of the 
metal, and such corrosion is carried on all the time the 
paint is drying, because the drying of a coat of paint is 
due to the absorption of oxygen from the air, and there- 
fore such oxygen is readily conveyed to the iron on which 
the permeable coat of paintis spread. In the case of red 
lead and red oxide paints, the coat of paint dries hard 
throughout its mass, and therefore any corrosive action 
that may be set up by the small amount of glycerine that 
is not absorbed in the paint mass is checked, because the 
layer of dry paint is not hygroscopic, and therefore 
prevents the access of a further supply of oxygen reaching 
the iron through the paint. 

On reviewing the above facts, it will be conceived that 
any paint that does not form an impenetrable layer on 
the iron will not protect that metal from corrosion. 

The following comparison between red lead and white- 
lead paint will make this point clear :-— 

Red lead is the diplumbic trioxide Pb,O, called lead 
sesquioxide—that is, it is analogous in composition to ferric 
oxide, which is also a sesquioxide. It is generally con- 
sidered to be a mixture of two oxides of lead, viz., plum- 
bous oxide Pb.O, mixed with plumbic oxide, PbO, or it 
may be considered to consist of two molecules of the 


; : . oy fPbO 
latter oxide united by an extra atom of oxygen \ PbO 


When such an oxide of lead is ground up with boiled 
linseed oil, the oxide combines with the fatty acids in a 
similar manner to what caustic soda does (vide supra) to 
form lead oleate, stearate and palmitate (i.c., mass con- 
stituting the red lead paint), materially commingled with 
which is the glycerine which has become eliminated from 
the oil vehicles. 

In the case of whitelead paint, however, there is not 
such a simple lead soap produced. White lead is a com- 
pound of carbonate and hydrate of lead ; and generally has 
the composition expressed by the following :— 

2 PbCO;, PbH,0,. 
Or, in other words, lead oxide (PbO) + carbonic dioxide 
(CO,) and water (H.O), e.g.:— 

PbOCO,, PbOH,O. 

Now, in mixing white lead with linseed oil, the 
fatty acids are saponified by union with the lead 
oxide only, and, as a consequence, we have water and 
carbonic dioxide present in the paint mass; as a conse- 
quence white lead paint does not dry rapidly unless 
“driers” be added to it. Moreover, it is not proof 
against the penetration of water. But this is not the 
only drawback to the employment of white lead paint 
on iron surfaces, because the water naturally present in 
the paint mass will act on the iron, and corrode it, and 
such corrosion will be accentuated and considerably 
increased by the presence of the carbonic dioxide 
which is also present in the paint.{ 

The consideration of all the paint compounds that can 

* The fatty acids may be called oleate, stearate, and palmitate of 
glyceryl, or else oleic, stearic, and palmitic acid. 

+ This is easily proved by painting a sheet of glass witha coat of white 
lead, and when it is dry, stripping the coat off the glass, and doubling 


up the film of paint to a cup-like form, filling it with water, when drops 
of water will be seen to gather on the under side of the film, having 





penetrated it. 
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| 
be made with pigments would cause this article to run | space of 8O0ft., which is convenient for the handling of | The tension members were proportioned for unit strains 


to double its present length, suffice it to state that for 


the protection of iron there is not a single paint that | 


so effectually prevents its rusting as red lead or red 
oxide of iron paint. 
In making these statements the writer excludes all 


| long material. 


consideration of special compounds offered by various | 


authorities on preservation of iron from rust. As | 
a chain is only so strong as its weakest link, so a| 
paint is only so permanent as the oil vehicle em- 


Top Guide Whee/ 
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ployed in grinding up the pigment permits it to be, | 
and as will be seen from the above consideration of | 
linseed oil, it is not a perfect vehicle for forming a paint 


that shall be an absolute protective to iron. 


There are many other points to be considered in con- | 
nection with a paint, such, for example, as the mixture | 


of driers with paint, the use of adulterated materials, the 


employment of linseed oil substitutes and factitious | 
turpentine, but such considerations deserve a paper to | 
Be 4 


themselves. 








BRIDGE BUILDING AND BRIDGE WORKS | 


IN THE UNITED STATES 
No. XV.* 
Modern Steel Structural Company.—This plant is 
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particularly worthy of notice, for, although it is only of | 


medium size, it is of quite modern design and construc- 
tion. The design was prepared by engineers of experi- 


ence in large bridge shops, and who were well informed | 


therefore as to the requirements for good arrangement, 
equipment, and organisation. They also knew what 


features to adopt and what to avoid. The works were | 


first opened in 1900, and have since been enlarged, 
their present capacity being about 10,000 tons per 
annum. They occupy a site of about six acres in area, 


just outside the city limits of Waukesha, and lying | 


between the Chicago and North-Western Railway and 
the public road, on which is a high-speed electric railway 


or tramway to the important city of Milwaukee, 18 miles | line with those of the other part, but spaced 80ft. apart | 
| between centres and carrying longitudinal trusses of | 


distant. 


| 
| 


966 _ 
Z 


| of 20,000 Ib. from dead load, and 15,000 lb. from live load, 


The wider part of the building—143ft.—has columnsin All material for trusses, girders and columns is of mediu, 
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steel. In the central bay of the building are two electric 
travelling cranes of 50ft. span, one having a hoisting 
capacity of 10 tons and the other of 15 tons. These 


From the plan of the works, Fig. 22, it will be seen | corresponding span. The root has s central span of 52ft, | oSpacly O 1) Net Of the building. In the 66ft. wi 
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| isa 20-ton crane parallel with the others, and spanning the 
| shipping track. In the side bays are trolleys running 
| transversely on the bottom flanges of the gallery floor 
| girders, the ends of which extend out into the central 
| bay, so that the trolleys can handle material on the main 
floor. Some of these trolleys carry 2-ton air hoists, or 
differential chain hoists operated by hand. The trolleys 
| at the punching machines are connected in pairs by Yin. 
| steel joists, lengthwise of the shop, on which run trolley 
| hoists for handling the work. At the central part of the 
| south side of the shop the trolleys do not extend beyond 
| the side bays, as projecting girders would interfere with 
| the travel of the riveter and reamer carriages. A jib 
! crane at the east end of the south gallery is provided for 
| raising and lowering materials and supplies. 
The general arrangement of cranes and trolleys is 
| shown in the cross section—Fig. 28—which also shows 
the riveter and reamer carriages already referred to. 
One of these riveter carriages is shown in Fig, 24. 
| Beneath these carriages are two others of somewhat 
| similar construction carrying the reamers, as shown in 
| Fig. 25. This arrangement leaves the floor entirely un- 
| obstructed, and when not in use the frame can be swung 
| round against the runway so as not to interfere with the 


that there is one main building 400ft. long, 100ft. wide | anda north span of 25ft., the same as in the other part | handling of the material. The carriage shown at the 


for a length of 240ft., and 143ft. wide for a length of | of the building, but the south bay has a span of 66ft. J : 
The roof is calculated for a load of 32]b. per square | 2hin. wide on the face, which runs on a steel channel 


160ft. This building is of steel frame construction, with 
steel roof trusses and 
gallery frames supported 
by steel columns. The 
walls are of brick, with a 





large proportion of win- 


dow area, filled with Travelling Grane 











ribbed glass. The roof 
has a wooden sheathing, 
covered with asbestos 
felt, and a weather coat es o°---- 
of tar and gravel. serene 

Figs. 23 and 23a give 
cross sections of the 
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| left has in its lower boom a single 18in. carrying wheel, 


} placed with its flanges downward, and forming the 
, lower runway. At the opposite end of the lower boom 
| is a 17in. horizontal guide wheel running against the outer 
| face of the channel, while in the top boom, directly 
| over the carrying wheel, is a 6}in. guide wheel running 
| inside a similar channel, and having its face turned 
| conical to fit the slope of the flange of the channel. The 
| cantilever frame is in two parts. The rear arm is a 
| built-up truss 8ft. 9in. long, pivoted to the carriage. The 
front arm is a casting about 4ft. long, pivoted to the rear 
arm, and carrying the reamer bar or spindle. At the rear 
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supported by longitudinal 


trusses which rest on steel columns 50ft. apart trans- foot, and the galleries for a load of 801b. per square foot, 
versely and 40ft. apart longitudinally. Ateach end of while the longitudinal trusses are figured for an end 
the north side of the 240ft. part of the building, reaction of 47,000 lb. on an 8ft. wheel base at each end of 
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of the frame is a 2} horse-power hollow electric motor, 
driving by bevel gear a vertical spindle, or sleeve enclosing 
the pivot shaft of the front arm, and belted to another 
spindle in the front arm. This latter spindle carries a 
horizontal pinion which drives a spur wheel on the 
reamer shaft. With this arrangement the arms can be 
swung to any position to enable the reamer to reach any 
part of the work while the reamer is running. The feed 
is effected by the man in charge bearing down on the 
| lever attached to a sleeve on the reamer shaft. 

Girders may be handled under these machines by 
supporting them on the shop lorries or trucks and run- 
ning them along the shop track under the carriages. 

The machinery is all driven by electric motors, some 
directly and others indirectly. 

The arrangement of the offices is shown in lig. 22. 
These, as already explained, are on the gallery floor on 
the north side. 

A bow window in the president’s room enables him to 
overlook the entire shop, and the chief draughtsman has 
also a sash window looking into the shop. Drawing 








North Callery 


tables are arranged along the north wall. There are also 
glazed partitions extending out from this wall and form- 
ing compartments, which are fitted with horseshoe- 





shaped fixed tables, upon which drawing boards may be 
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Fig234 Cross Sections of Works oP Modern Steel Structural Company 


however, one column is omitted. This gives a clear | two travelling cranes 20ft. 6in. apart. 





* No. XIV. appeared May 8th. 


placed. This arrangement is very convenient for the 
men engaged in checking drawings. Other drawing 
tables may be placed about the room, and against the 
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7%, | south wall is a large table for files of recent numbers of 
technical papers and magazines. 

Drawings are made on standard sheets 24in. by 36in. 
Dimension lines are solid or continuous, instead of dotted, 
but are made lighter than the lines of the drawing, so 


These were | that there is very little confusion. The continuous lines 





| assumed as 10-ton cranes, with 50 per cent. overload.| gaye much time as compared with dotted lines. The 
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blue-print room is fitted only for daylight work, although 
many large bridge works now use electric light partially 
or exclusively. In the middle of the drawing-office is a 
large filing case, the top of which formsa table. The 


those of work for which tenders are being prepared. 
When a contract is completed, the tracings and draw- 
ings—which are rarely likely to be required again—are 
folded up and placed in filing cases or envelopes of thick 
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case has sliding dustproof doors, and contains a series of 
movable shelves about lin. apart. Each shelf consists 
of a light wooden frame covered with linen. At first 
they were covered only on top, but it was found that 
tracings and blue prints would catch on the under side of 


Modern Steel Structural Company. 
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Fig. 


the frame, and the frames are now covered on both sides. 
There are no drawers, but simply the shelves. Two 
standards on top of the case support an upper shelf, 
on which are filed loose rolls of blue prints, such as 
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paper, 10in. by 13}in. and lin. thick. These are filed side 
by side, like books, on shelves in the vault. This plan is 
preferred to any plan of filing the drawings flat in 
drawers or rolled up in pigeon-holes, besides which it 
occupies very little space. The form of material bill is 


shown in Fig. 26. This is printed on thin paper, and 
filled out in pencil, an oiled board being placed under the 
paper to ensure clear marks. Blue prints are then made 
from the bill. 





THE IRON AND STEEL INSTITUTE. 
No. II* 

THE proceedings on Friday, May 8th, commenced with 
the reading of a paper on “ Hollow-pressed Axles ” by 
Mr. Camille Mercader, of Pittsburg. This described a 
method of making railway axles from rough forged steel 
blanks, made thinner in the middle than at the end by 
upsetting them in a cast iron matrix die, corresponding 
approximately to the finished form required, by hori- 
zontal steel punches driven in from either end to a dis- 
tance somewhat beyond the wheel seat, the metal being 
driven outwards to form the enlarged boss, while the ends 
are turned over to form the collars on the hollow 
journals. The length of the cupped portions is 22in. at 
either end on a total length of 74ft. The work is done 
at a temperature of about 950 to 1050 deg. Cent., with a 
final pressure on the punches at the end of the stroke of 
150 to 250 tons. The matrix dies are made in two parts, 
the top one being fixed and the lower one movable, the 
latter being held up to its seat by a hydraulic press and 
bolted and fixed in position by locking wedges also 
driven up by horizontal hydraulic presses. 

A pressure of 1500 ]b. per square inch is required for 
the presses driving the punches, and of 500]b. for the 
accessory operations. Some trouble was experienced at 
first in obtaining punches of the proper resisting power 


and from their deformation at the ends by adhering to | 


the metal of the axle. The material adopted was similar 
to that employed by the Ehrhardt Works, at Montbard, 
in France, namely, a high carbon 0°9—1-0 per cent. 
Bessemer steel, which is found to have great stifiness ; 
while to protect the end of the punch a removable, cup- 
shaped point, drop-forged from steel of the same class as 
the axle, ig used, which at the end of the stroke becomes 
welded to the blank and remains at the bottom of the 
cavity. Tests of these axles under the conditions re- 
quired by the Pennsylvania Railroad Company, namely, 
seven blows at 43ft. drop from a tup of 1640 lb. weight, 
striking midway between supports 3ft. apart, and sub- 
sequently carried to destruction, have been made with the 
following results:—(a) Punched at 850 deg. Cent., de- 
flection at seventh blow 4in., broke at seventy-second 
blow; (8) punched at 950 deg. Cent., deflection 53in., 
broke at fifty-sixth blow; (c) punched at 1050 deg. Cent., 
deflection 3,4in., broke at thirty-seventh blow. All 
were of about the same weight, 700—710]b., 5{in. 
diameter in the centre, and 5}in. in the journals. , A and 
B contained 0°85 and 0°42 per cent., and C 0°54 per cent. 
carbon, the latter being too hard for the purpose. 

The experimental plant designed for the process at the 
Homestead Works of the Carnegie Steel Company includes 
a continuous heating furnace, in which the blanks from the 
rolling mills are brought to the proper working heat. 
They are then dikeoed by a live-roller train to a pair of 
straightening rolls, and thence by a side traversing 
arrangement to the bottom die of the press when opened, 

* No, I. appeared May 15th, 





which is then lifted and locked in position. In order to 
facilitate removal all the corners of the die are tapered, 
and the cavities are preferably blackleaded. When the 
punching is finished, the press is unlocked, and the lower 
die with the axle upon itis shifted sideways to a hydraulic 
crane, which lifts out the finished axle and conveys it to 
the cooling bed. The slides are then drawn back to the 
position for receiving a new blank, and the operation is 
repeated. With the experimental plant the time required 
for making one axle, all operations included, does not 
exceed two minutes. Allowing two minutes for cleaning 
and blackleading the dies, and for cooling and capping 
the punches, the capacity of the press will be fifteen axles, 
with 5}in. by 10in. journals, per hour, or 300 in twenty 
hours, which is fully three times the work done in 
America by one steam hammer, the number of men 
required being the same for the press as for the hammer. 
The greater stiffness of the hollow-pressed, when com- 
pared with solid axles, was confirmed by the following 
loading tests:—A Carnegie ore car, having one bogie 
fitted with solid standard, and the other with hollow- 
pressed axles, was loaded up to a total weight of 58} tons, 
| when the difference of deflection between the empty and 
the loaded car was found to be in. for the solid and 
;}sin. for the cupped axles, er three times as much for 
the former as for the latter. Another advantage is to be 
found in the circumstance that the axle only required to 
| be machined for the journals and wheel seats, leaving a 
| large portion with the outer skin developed by the 
| forging operation untouched, instead of rough-turning it 
| all over, whereby the strength is considerably reduced. 
‘The compact nature of the steel is further illustrated 
| by a series of etched specimens and microscopic sections 
given in an appendix, with illustrations. These refer 
both to hollow-pressed and solid forged axles. 
| Thediscussion on this paper was commenced by Sir James 
| Kitson, who took exception to the author’s ideas as to 
| the desirability of flexibility in axles. An axle should be 
| rigid, and not flexible, and he thought that the ductility 
| and flexibility claimed by the author were disadvantages. 
| This was agreed to by the author, who said that rigidity 
| was precisely the quality claimed, the deflection being 
| less for hollow than for the solid axles. The life of the 
axle increased as the square of the deflection; therefore 
| the former kind were sixteen times more durable than 
the latter. To this Sir James Kitson replied that he had 
every respect for the laboratory test, but had in his 
mind the result of a railway experience where some 
thousands of ductile axles produced by rolling proved 
unsatisfactory in use, and had to be replaced at a con- 
siderable expense. 

Mr. R. M. Daelen stated that he had received a com- 
munication from Mr. Ehrhardt, of Diisseldorf, who had 
made his first experiments in punching out hollow axles 
from solid ingots in 1880, and the process as now prac- 





tised on a very large scale was patented in 1891. It was 





found to be easy to punch the axle completely through 





at one stroke. The process was used not only for rail- 
way but also for artillery axles, for which purpose it had 
been a great success. 

Prof. H. Bauerman had received a similar eommunica- 
tion from Mr. Ehrhardt’s firm, and wished to point 
out that the method described, namely, cupping the 
blank nearly through by punclaing from the ends, was 
contained in Ehrhardt’s specification of 1891. Together 
with his colleagues of the staff, and the senior class of 
the Ordnance College, he had the opportunity of examin- 
ing the large and varied series of objects exhibited at 
Diisseldorf by the Rheinische Metallwaaren Fabrik, rang- 
ing from cavalry lances to axles, ordnance, and seamless 
locomotive boiler shells, all derived from the Ehrhardt’s 
method of expanding a square blank in a circular mould 
of large section by punching, and in subsequent visits to 
the company’s works, where the processes of manufac- 
ture as well as steel making were examined, an attempt 
was made to test one of the artillery axles to destruction 
under the falling weight test, but given up after about 
fifty blows had been delivered. The Prussian Railway 
Department had hitherto declined to adopt the hollow 
axles on account of their somewhat higher cost than 
solid ones, but they were about to be tried for tenders, 
where there had lately been several cases of fractures in 
solid axles. The speaker thought that the Mercader 
process might be considered as based upon that of 
Ehrhardt, although developed in another direction. 

Mr. Vaughan Hughes inquired as to what was the 
proportion of wasters due to deviation in the punches. 

Mr. Lloyd said that the Patent Shaft and Axle-tree 
Company had made hollow iron axles at Wednesbury in 
1869, which were supplied to the Dublin, Wicklow, and 
Wexford Railway Company, but they failed by shearing 
at the neck of the journal, the metal being too thin at 
that place. 

Mr. Windsor Richards mentioned a similar experience 
with wagons fitted with hollow axles at Ebbw Vale in 
1870, which were failures for the reason mentioned by 
the previous speaker, and he did not see how the 
difficulty was overcome in the new axle. This referred 
to the full-sized section of the Ehrhardt axle, and called 
up Mr. Dallen, who pointed out that special provision 
had been made in the section to strengthen the metal at 
these points. 

Mr. Mercader, in reply, maintained that the combina- 
tion of a solid centre with hollow ends was the most 
rational arrangement for taking up bending stresses. By 
using the straightening rolls and caps on the punches 
with a high working speed, wasters were avoided. The 
ratio of weight of the hollow to the solid axles was as 
8 to4. The President stated that he received favourable 
reports upon these axles from several quarters. 

At the end of this discussion it was announced that 
future speakers in discussion would only be allowed five 
minutes, and that the three papers next on the list would 
be taken as read. These, which are epitomised below, 
were (1) “A Note on the Alleged Cementation of Iron 
by Silicon,” by Mr. J. E. Stead; (2) “An Analysis of a 
Specimen of Sussex Cast Iron by Professor Turner,” and 
(8) “On the Open-hearth Furnace,” by Lieut.-Colonel 
Cubillo. 

Mr. Stead’s paper referred to an experiment of M. P. 
Lebeau, who found that finely divided iron and 
pure silicon intimately intermixed and compressed into a 
small cylinders, when heated to 950 deg. in vacuo, com- 
bine together without change of shape, and Moissan 
obtained similar results with solid cylinders of iron when 
raised to a good forge heat. Mr. Stead had repeated the 
latter experiments by heating to about 1350 deg., when, 
although retaining their form, it was evident that the 
pieces of iron had been melted and had taken up silicon by 
solution. In one case, where the fusing point had not 
been reached, no silicon had been taken up. The experi- 
ment waS repeated by heating a tube containing silicon 
and a piece of steel jin. in diameter in a steel converting 
furnace, but no trace of silicon was found either in the 
metal or the containing tube. It would appear, there- 
fore, that solid iron and free silicon do not combine at 
temperatures between 1100 deg. and 1200 deg. Centi- 
grade, although combination may be effected at a lower 
heat--1000 deg.—if the two substances are finely divided 
and intimately mixed, as in Lebeau’s experiments. In 
Moissan’s case the authors think that the heat applied 
—“ good forge temperature’—must have been suffi- 
ciently high to melt a compound with 2 per cent. of silicon. 

Professor Turner’s paper gave the analyses of a piece 
of Sussex cast iron, which he had received many years 
ago from the late Dr. Percy, and which, for the circum: 
stances under which it was found, was considered to be 
not Jess than three hundred years old. The composition 
was :— 


Graphitic carton ... 2-890 
Combined 0-317 
Silicon 0-617 
Sulphur ... 0-082 
Phosphorus 0-561 
Manganese ... .. 0-774 
Iron (difference) .. ... 94-759 


The metal is of excellent quality, not unlike the all- 
mine cold blast iren made in South Staffordshire at the 
present day. 

The third paper, by Colonel Cubillo of the Royal Arsenal 
of Trubia, in Spain, is a carefully detailed study of the 
chemical changes going on in the working of a pig and 
steel scrap charge in equal proportions in an open-hearth 
furnace for the production of steel castings. The furnace, 
taking a 8-ton charge, is of the new Siemens, Bieder- 
mann and Harvey pattern, which has worked satisfac- 
torily for two years, producing steel of all temper 
between 0:1 and 0°15 per cent. carbon. The walls and 
crowns are made of Lowood bricks, which have proved to 
be remarkably durable. The research, which has 
evidently necessitated a large amount of work, although, 
presenting few points of novelty, is of interest as con- 
firming existing views, and also as a record of a kind of 
practice not generally followed elsewhere. 

A paper by Professor J. O. Arnold and Mr. G. B, 
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Waterhouse, of University College, Sheftield, on “ The 
Influence of Sulphurand Manganese upon Steel,” was then 
read in abstract by the first-named author. This paper 
arose out of the microscopic investigation of the series of 
heat treated steel specimens prepared by Mr. Brinell, of 
Stockholm, which formed the subject of a paper by 
Mr. Axel Wahlberg in 1901. Among these was a steel 
containing 0°46 carbon, 1:060 manganese, and 0°560 per 
cent. of sulphur, corresponding to 1°47 per cent. of 
diffused manganese sulphide, which, notwithstanding its 
anomalous composition, rolled perfectly and was very 
ductile under the impact test, although showing less 
than one-half of the contraction on fracture than was 
obtained in similar carbon steel low in sulphur. In order 
to show that these relatively good mechanical properties 
were due to the large proportion of manganese present, 
ingots of a somewhat similar character, but with only 
0-1 to 0°45 manganese, were prepared, and these cracked 
hopelessly after a few blows of the hammer when forged, 
while another in which the sulphur was reduced to 0°02 
per cent. hammered and rolled perfectly. The difference 
in the behaviour of the two kinds of metal is mainly due 
to the differences in the physical properties of the two 
sulphides. Sulphide of iron is considerably more fusible 
than iron, and therefore forms reticular cells, which, on 
solidifying, contract from the enclosed iron, leaving the 
mass fissured by innumerable cracks. In a former paper 
the author showed that an iron containing 1 per cent. of 
sulphur had a tenacity of only 2} tons per square inch, 
and its specific gravity, owing to the contraction crack- 
ing, was only 7°69. Sulphide of manganese, on the other 
hand, solidifies at a yellow heat, separating into globules, 
which remain diffused through the metal, and, there- 
fore, instead of contraction fissures, there are produced 
minute blowholes filled with suiphide of manganese. 
This is so tightly held by the contraction of the mass 
that it seldom falls out during the polishing, as happens 
with the loose sulphide of iron. At a rolling heat 
manganese sulphide is plastic, and draws out into threads, 
which show no sign of cracking or splitting. The results 
show that while sulphide of iron is deadly in its effect 
upon steel, manganese sulphide is comparatively harmless. 

The discussion on this paper was commenced by Mr. 
J. E. Stead, who agreed with the conclusions of the 
authors. Sulphide of iron was not known in commercial 
steel, because manganese was added to remove it. The 
effect of manganese or sulphide varied, however, with the 
size of the ingots ; in small ones it was not beneficial, while 
in heavier ones, which were largely reduced by forging or 
rolling, it was drawn out into threads, and did little harm. 
It gave the metal, in fact, somewhat of the character of 
wrought iron, developing a fibrous structure. It is not, 
however, invariably safe, as in very large masses like 
armour plates the shots wouid extend into flakes, and set 
up an injurious tendency to lamination. He made further 
reference to Sir Lowthian Bell's reports on broken rails, 
showing how very rarely sulphur was present to any 
notable extent. 

After a few remarks from the President, Mr. F. W. 
Harbord inquired as to the possible permissible limits for 
sulphur in steel. Would one with 0°5 per cent., with 
1 per cent. of manganese, be injurious? The proportions 
of other elements had something to do with the question. 
He had found a steel with 0°25 per cent. of sulphur 
perfectly ductile, and although the result was doubted, the 
analysis when repeated proved to be perfectly correct, 
while other samples made in the same furnace, and 
containing less sulphur, were bad. The real source of 
danger seems to be in the tendency to red-shortness, which 
might set up incipient cracks in rolling. 

Mr. Vaughan Hughes considered that conclusions 
drawn from one rolled bar were not altogether safe, as 
much might be due to modifications produced by heat 
and mechanical treatment. He inquired as to the effect 
of sulphur on hard steel. 

Mr. Sydney Houghton, of the Board of Trade, brought 
forward some examples of extremely bad shafts in which 
loose masses rolled round had been found in cracks, and 
showed & series of photographs in illustration. 

Professor Arnold, in reply, agreed with Mr. Stead as to 
the difference of effect in larger made ingots. He did 
not advocate sulphur without qualification, and believed 
that steel of the quality described was made in Sweden. 
In one case of a lin. boiler plate the tensile strength and 
elongation were 30 tons and 55 per cent. lengthwise, and 
only 19 tons and 7 per cent. transversely. 

The next paper “On the Application of the Electric 
Furnace in Metallurgy,” by Mr. Albert Keller, of Paris, was 
read in abstract by the secretary. This gives a generalised 
description of the various methods that have been 
adopted for obtaining a high temperature for the electric 
current, including are furnaces, resistance furnaces, sur- 
face resistance furnaces, and induction furnaces, and a 
more detailed one of the electric blast furnace and steel 
making plant on the author’s system, erected at Livet, 
near Grenoble, by the Thermo Electric Company cf 
Paris. The principal illustration of this plant is the same 
as that given in our article on electric furnaces of March 
13th, 1903, namely, a combination of a small blast furnace, 
with a covered fore hearth, both being heated by pairs of 
large carbon electrodes, but, in addition, views of the works 
from photographs and of the furnace during the tapping 
of a 3-ton charge of steel, are given. The principal use 
of the electric furnace at present is in the production of 
high ferro-silicon containing from 20 up to 80 per 
cent. of silicon, which is carried on at Livet in furnaces 
consuming 650 horse-power each. The materials used 
are quartz, scrap iron or steel, and coke, and with 4000 
horse-power it is found to be possible to produce 20 tons 
of 30 per cent. ferro-silicon per day. The use of 
metallic iron is preferable to iron ore, as there being no 
earthy impurities no appreciable amount of slag is 
formed. For this particular application the electric 
furnace is decidedly more advantageous than the blast 
furnace, on account of the very large consumption of 
fuel required by the latter even in making 10 to 15 per 
cent. ferro-silicon. For iron making the method is, of 





course, only possible in countries possessing rich and 
pure iron ores, and devoid of fuel, where water power on 
the large scale is available. Brazil, Chili, and New 
Zealand are given as examples of such countries. For 
the first of these the author is engaged upon a scheme 
for the manufacture of pig iron and steel based upon 
the utilisation of a 25,000 horse water-power, which, it 
is considered, will produce electric energy at less than 
20s. ver kilowatt year. In connection with the New 
Zealand ore, the old familiar Taranaki sand, it is con- 
sidered that the extremely high temperature permits of 
making an ultrabasic slag, which allows the whole of 
the titanic acid to be taken up, no trace of titanium 
being found in the metal. This, the author considers, 
could not be done in the blast furnace. This, 
however, we may remark, is contrary to experience. 
There is no difficulty in smelting titaniferous iron ore so 
as to obtain pig iron free from titanium if a sufficiency of 
aluminous fluxing material is used, and it is precisely this 
necessity of multiplying the quantity of flux for the removal 
of a perfectly useless constituent which renders titani- 
ferous iron ores objectionable on the large scale, and the 
same difficulty would seem to apply both to electric or 
ordinary smelting. Some accessory applications, such as 
heating intermediate ladles for crucible castings of large 
size by electric means, are noticed at the end of the paper. 
The electric furnace had also been tried with some 
success for copper smelting, but these experiments were 
outside the range of the paper. 

Inthe discussion Mr. A. H. Allen, of Sheffield, said that he 
had visited the author’s establishment near Grenoble; the 
plant was nota mere laboratory experiment but ona large 
working scale. The power water was conveyed by steel 
pipes 12ft. in diameter, and the electrodes were as big as 
a man’s body. High ferro chromium was also made by 
the electric furnace. He thought that the best applica- 
tion was to be found in the production of there alloys. 
He agreed with the author as to the possibility of form- 
ing basic slags with titaniferous ores. Experiments at 
Sheffield showed an acid slag to be necessary. Titanium 
was of no use whatever in steel. ‘he furnace when 
applied to smelting copper ores for regulus gave re- 
markably clean slags. The arrangements for raising 
and lowering the electrodes gave a very effective heat 
control. 

Professor Arnold had examined some steels made by 
the electric furnace, and found them to be of abnormal 
tensile strength. 

Mr. Thwaite raised the question of the cost of the 
power as compared with that obtained from steam and 
blast furnace gas, and thought that the price given in the 
paper must be a mistake. 

Mr. A. Greener said that in the North of Italy current 
generated by hydraulic power was sold at £10 per kilowatt 
year, which price gave no dividend to the shareholders. 
With blast furnace gas the cost was £7, without allowing 
for sinking fund. 

Mr. Stead, who had also visited the works, agreed with 
Mr. Allen’s favourable opinions. Even at £10 per kilo- 
watt year the process has a considerable future. It is 
highly efficient as a melting agent, and for crucible steel 
compares favourable with coke melting even at present 
prices. 

Mr. Kilburn Scott referred to his brother’s work on the 
iron ore of Brazil, and to some experiments of his own on 
the calculation of magnesite in the electric furnace made 
in Norway when a dense crystalline product was 
obtained. He then proceeded to criticise the electrical 
system employed, considermg triphase alternators to be 
preferable, but was stopped by the President as passing 
beyond the limits of the subject under consideration. 

The President, in adjourning the morning sitting, 
expressed a belief that the price of 20s. per kilowatt year 
must te due toa mistake in translation. 

At 2.30 p.m. Mr. Whitwell took the chair in the absence 
of the President, and the business was resumed with the 
reading of a paper by Ritter von Schwarz on “ Portland 
Cement Manufactured from Blast Furnace Slag,” which 
we publish on another page. The only discussion on 
this paper was called for by the remarks on the Skinnin- 
grove pier, in reply to which Mr. Hutchinson gave an 
account of the methods adopted in the construction of 
that work, and also of the method adopted in repairing it by 
underpinning after it had been damaged in a heavy gale. 
Mr. Stead thought that the effective character of these 
repairs was sufficient to show that the material was quite 
good enough for its purpose. The author announced 
that he would reply to the discussion in writing. 

Mr. Axel Sahlin, of Millom, then read his paper “On A 
New Blast Furnace Top,” which was constructed by Mr. 
Julian Kennedy, of Pittsburg, for the No. 2 furnace of 
the Iroquois Ironworks, near Chicago, at the end of the 
year 1901, since which date thirteen other furnaces have 
been, or are in course of being, similarly equipped. This top 
generally resembles the inclined lattice girder hoist with 
automatic charging skip and double cup and cone 
charger, now coming into general use in America, but 
has the main charging bell controlled directly by a 
vertical rod from a hydraulic engine upon a platform in 
the centre line of the furnace and 42ft. above the tunnel 
head platform. The charging and distributing bells and 
hopper, are carried upon a special shell of brickwork out- 
side the main stack wall, and independent of it, but within 
the iron casing, which is carried upon a projecting ring 
riveted to the inside of the casing plates. The furnace top 
is entirely closed, the gas being taken off by four syphon 
pipes above the charging bell, and no explosion doors are 
provided. The principles governing this design which 
have been fully verified in practice are :— 

(1) That explosions inside the furnace top do not take 
place as long as air is prevented from mixing with the 
gas; and (2) that even if abnormally rapid combustion 
of gas did take place, this will in an hermetically sealed 
furnace top only produce an increase of pressure locally, 
which will be gradually relieved by the escape afforded 
by the downcomers and gas conduits. To meet this it has 
been found sufficient to make all parts of the furnace 





shell equal to carrying a pressure of 351b. to the square 
inch. Another novel feature is the provision of a radia] 
jib crane attached to the lift, which enables the whole of 
the bells, hoppers, and seal rings to be removed and 
replaced without touching the masonry of the furnace, 
The lift has a double skip road, and is worked either by 
steam or electricity. The latter is more economical to 
the extent of 30 to 40 per cent. in the power required, but 
the cost of the electric equipment is about double that 
of a steam engine. The advantages claimed for this 
construction of furnace top are :— 

(1) Freedom from explosion, by exclusion of air from, 
the furnace top. 

(2) Absence of gas leaks and dust at the top. 

(8) Simplicity and durability of construction. 

(4) Rapidity and cheapness in the operation of chang. 
ing belts and seal rings. a 

(5) Automatic working of the hoist, no fillers at the top 
or hoist engine men being required, which in a medium. 
sized furnace means saving the labour of nine men. The 
weighman or the skip filler has sufficient time to work 
both the lift and the bells. 

(6) The construction is cheaper than that of other 
modern lifts in current use. 

The discussion on this paper mainly took the direction 
of criticising the absence of explosion doors. Mr, 
Pilkington considered that doing away with these doors 
also did away with the security against explosions from 
slips in the descent of the charging. The modern 
methods of charging were largely responsible for the 
great increase in dust in the working of the furnace. In 
South Staffordshire, where a great number of different 
ores were used, a more intimate degree of mixing was 
necessary than could be obtained by the method of 
charging by alternate skips described in the paper. 

Mr. A. Greiner stated that a somewhat similar method 
of charging was in use at Seraing, but the Kennedy con. 
struction added 14ft. to 15ft. to the height of the 
furnace, and such a drop was prejudicial, when soft coke 
was used, as producing a large amount of dust by crush- 
ing. It alsodoes not do away with explosions from slips. 
These rarely happened with minerals in moderately-sized 
lumps, and were frequent with dusty ores, and for these 
air penetration was not necessary. He explained these ex- 
plosions by the sudden generation of carbon- dioxide in large 
quantity consequent on the fall of unchanged ferric oxide 
into the heated carbonic oxide of the lower part of the 
furnace when a bosh scaffold is suddenly broken. 

Mr. Sahlin, in reply, stated that dusty ores had been 
used in these furnaces for sixteen months without ex- 
plosions, whereas in other furnaces treating similar 
materials, fitted with explosion doors, explosions had 
occurred. As regarded explosions from deep scaffolding, 
he considered them due not to small ore, but mainly 
to bad brickwork and worse management. A furnace 
measuring 81ft. by 25ft. has just been put in blast at 
Pittsburg smelting Mesabi ore, of which 90 per cent. 
passes through a 100 mesh sieve. 

The last paper on the list, that by Mr. B. H. Thwaite, 
on “ The Effect of Flue Dust upon the Thermal Efficiency 
of Hot Blast Stoves,” was read in brief abstract by the 
author. It contains a large amount of information 
collected from ironworks, both in the United Kingdom 
and on the Continent of Europe, giving the amount of 
dust observed in the gases of blast furnaces working 
upon materials of very diversified character. This varies 
from 1 to 50 grammes per cubic metre—0°4 to 20 grains 
per cubic foot—the highest proportion, as might be 
imagined, being obtained in smelting manganiferous 
minerals, for spiegel, and ferromanganese, and the lowest 
with dense hematite for Bessemer metal. In a large fur- 
nace making hematite iron the dust amounted to 55 |b. per 
ton of metal made, ora total of 64 tons on the week’s output. 
The injurious effect of the dust on the maintenance of 
the heat in hot-blast stoves, and the fluxing effect of the 
metallic oxides carried over, was fully noticed, and among 
the suggestions for improvements it is proposed to adopt a 
high potential static electric brush discharge into the dust- 
laden gases, when the particles of suspended dust become 
electrified and cohere together and are attached to the 
poles, which, being kept in rapid agitation, affects the 
separation of the particles from the gas. A drawing of the 
proposed arrangement was shown, and the author 
repeated his former proposition of returning to the 
original Cowper system of heating the blast by gas from 
coal burnt in special producers, and retaining the blast 
gas entirely for power purposes. 

In the discussion, Mr. Westcott referred to the Theisen 
gas cleaner, which he was about to adopt. Prof. Bauer- 
man, referring to the electrical proposition, stated that it 
had been tried for the purification of lead smoke, 
which consisted essentially of very finely divided lead 
sulphate, a very dense substance. The experiment was 
fairly successful when the flue was not very active; but 
with many furnaces at work a considerable amount 
of power was required, and the draught of the furnaces 
was disturbed unfavourably. Mr. Vaughan Hughes 
corroborated the remarks of the preceding speaker. Mr. 
Linday stated that at the works of the Stafford Coal and 
Iron Company, seventeen boilers were formerly fired 
with the blast furnace gas, but since the gas had been 
cleaned the number was increased to twenty-three. Mr. 
Thwaite, in reply, stated that experiments on the electric 
method were in progress and he was awaiting the results. 

After passing the customary vote of thanks the pro- 
ceedings terminated at 4 p.m. The meeting was very 
successful, and the new arrangements whereby the 
interest was kept up and a full attendance secured to the 
end, were specially commendable. 








THe InstiroTion oF Civin ENGINEERS: NEWCASTLE-UPON- 
Tyne AssociaTION OF STUDENTS.—By the invitation of Mr. 
Wilson Worsdell, M. Inst. C.E., President of the Association, the 
first visit of the session will take om on Thursday, 28th inst., 
to the carriage works of the North-Eastern Railway, at York, to 
see the construction of the standard bogie carriages of the East 
Coast Joint Stock, the electric travelling cranes, and generally the 
construction of modern railway rolling stock, 
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MILLING MACHINE METHODS. 





THrouGH the courtesy of Messrs. Alfred Herbert, Limited, 
we are enabled to put before our readers a series of photo- 

raphs illustrating several milling machine operations. The 
prominent feature of the engravings is the work which is 
being done and the way of doing it, apart altogether from the 
yarious points and excellences or otherwise of the machines. 
We are enabled to give also particulars o: the material 
operated on, the feed and speed, depth of cut, and nature of 
cutter for each example illustrated. We give also 
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Fig. 1--MILLING HEXAGON NUTS 


the amount of cut taken by each tooth of the cutter, and 
it will be observed that in the majority of cases the amount is 
astonishingly small. Even when doing what is generally 
regarded as heavy milling, the actual size of the chip is in no 
wise comparable with what can be done in a lathe or planing 
machine. Possibly this fact points to the conclusion that the 
limits of the possibilities of the milling machine are yet far 
from being attained. Whether they are worth attaining from 
an economical point of view is a question which we discuss 
elsewhere. 

Before touching on the illustrations before us we must ask 
our readers to observe that only ordinary every-day work is 
under consideration. There is little doubt that the figures 
could be beaten if the making of a record were in view. But 
records are made under exceptional conditions, frequently 
very uneconomical conditions, If the question of re- 








Fig. 4—CUTTING SLITS IN GAS 


BURNERS 


§tinding the cutters were neglected, and the work timed for 
short intervals only, it is probable that a very considerable 
Increase in output might be realised. We insist on this point, 

Cause we are convinced that the figures given are all the 
More valuable because they are in no sense exhibition 
hgures. 

Figs. 1 and 2 are two views of an apparatus for milling the 
heads of hexagon bolts and nuts. The heads are milled by 
Means of six cutters mounted upon an arbor, each pair of | 
Cutters acting upon two sides of a different bolt head. By | 
the time that the, three bolts have passed the three lower 


positions in the fixture the whole of their six faces are milled, 
and at each operation of the machine a finished bolt is pro- 
duced. The milled bolts are taken out and blanks inserted 
in the uppermost chuck while the machine is operating. 
The method is familiar, being an application of a principle | cut off into a large number of short lengths. 





Fig. 5: This is an example of a method which Messrs 
Herbert, Limited, use for producing flat triggers of curved 
outline. Instead of making these from pieces of flat steel, 
they are milled up to the outline in long bars, which are then 
This method 


which has been extensively used in watch and clock | saves a great deal of time in chucking, as the long bar is very 
machinery, where it is desired to perform a series of opera- easily held and is better for the cutter, as the cut is con- 


tions upon the same piece of work, the whole series only 
The cutters are made 


occupying the time of one operation. 


tinuous. The bar in question is held in a special fixture, 
which is not very easily seen in the engraving, as it is covered 


of ordinary tool steel and are 6in. in diameter, having 36 | withchips. The cutter was Sin. diameter by 3fin. wide, with 


teeth and running at 46 turns, equal to 72ft. per minute. 
Ths feed is $in. per minute, equal to an actual cut of 








| 12 teeth. 








Fig. 2—MILLING HEXAGON NUTS 


‘0003in. per tooth. 
hour. 

Fig. 3 shows a milling machine arranged for form milling 
the sides of links for chain conveyors. The links are made 
from flat bars, and first drilled at each end in a jig as shown 
by the two links lying loose upon the table. They are then 
mounted in a special vice, the jaws of which carry long pins 
for locating the links by their holes. The shape of the jaws 
is made so as to support the links against the pressure of the 
cut. The following are the leading particulars of the job:— 
The diameter of central portion of cutters 4in. {Note: This 
is the part which is doing the heavy work.} Total width of 
cut, 9gin.; number of teeth of form cutters, 14; speed of 


The output is thirty-five gin. bolts per 


cutter, 48 turns, equal to 50ft. per minute; feed, gin. per | 
feed per tooth, ‘O0007in.; material, milled mild | 


minute ; 
steel ; cutters made from ordinary tool steel. 


The maximum depth of cut is lin. Speed, 
32 turns, equal to 42ft. per minute. Feed, 4in. per minute. 














Fig 3—MILLING LINKS 


Feed pe tooth, ‘0013in. The cutter was made of ordinary 
steel, and the material milled mild steel. 

Fig. 6 shows the machine arranged for cutting off blanks 
for screwing dies, three saws and an ending cutter being used. 
It is to be noticed that the vice is arranged so as to support 
efficiently the bars, and is provided with slits for the cutters 
to pass through. The following are particulars of the job :— 
Number of cutters, 4; diameter, 4in.; number of teeth, 
36; total width of cut, 4in.; depth of cut, lin.; speed, 
32 turns, equal to 33-5ft. per minute; feed, jin. per minute; 
feed per tooth, -00043in. The average output from this 
machine was 150 pieces per hour. The cutters were made 
from ordinary tool steel, and the material to be cut was also 
tool steel. 

Fig. 7 shows a machine arranged with a special fixture and 


|'agangof utters for milling interlocking plates for railway 

















Fig. 5—MILLING TRIGGERS 


Fig. 4: Machine arranged for cutting slits in- burners for 


gas fires. The saws are mounted in a gang, and all the slits | 
E In the example on the machine 105 slits | 
were milled. The maximum number of slits on this job was | 


milled at once. 


120. The saws were 120 in number, 3in. in diameter, jin. 
wide, giving a total width of cutting edge 33in. Number of 
teeth in each saw, 30. ‘ Speed, 51 turns, equal to 4O0ft. per 
minute. Feed, 2in. per minute. Feed per tooth, -0013in. 


The saws were made from ordinary tool steel, cutting cast | 
[Note the special fixture for quickly setting the | 


iron. 
work, } 














signalling apparatus. 
thin and required very efficient support. 
by means of spring plungers, whic 
side of the plate, and were then clamped by screws on the 
front of the fixture. 
of sharp-edged plates bearing against it at each end. 
of these plates are clearly seen in the engraving. The cross 
| slots, which are shown in the rough, were afterwards milled 
in another fixture by a similar method. The cutters for 
milling out the slots are made with interlocked teeth, enabling 
| them to be packed out to the proper width, as the teeth wear 


Fig 6—CUTTING OFF, BLANKS 


The plate to be milled was somewhat 
This was obtained 
bore against the under- 


The plate was clamped down by means 
Two 
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on the sides and require to be ground up. The following are 
th> particulars of this job:—Seven sets of interlocking 
cutters, 4in. diameter ; two slotting cutters, 4in. diameter ; 
two slotting cutters, 5jin. diameter; aggregate width of 
cutting edge, 12}in.; depth, lin.; number of teeth, 24; 
speed, 30 turns, equal to 31°14ft. per minute; feed, 2in. 
per minute ; cutting per tooth, -0028in. 

The above cases represent what may be called good milling 








Fig. 7—MILLING INTERLOCKING PLATES 


practice. The cuts per tooth for the various cases work out 
as follows :— 

90( 3in. 

-0007in. 

0013in, 

00} ain. 

00043in. 

0028in. 

It will be seen that the actual dimensions of the chips are 
not very great. 

Fig. 8 is an example of a different kind. It shows a larger 
vertical milling machine surfacing the top of a capstan slide. 
It will be noticed that the teeth of the milling cutter are pro- 
vided with rake similar to an ordinary cutting tool. The 
cut per tooth is very much greater than in the previous 








Fig. 8—SURFACE MILLING 


examples, and it will generally be found that with face cutters a 
much higher duty per tooth is possible and usual than in the 
case of cylindrical cutters. The cutter is strongly attached 
to the spindle, being screwed direct upon it. The following 
are particulars of the job :—Cutter, 12in. diameter, 16 teeth ; 
width of cut, 11din.; depth, .j,in.; speed, 24 turns, equal to 
75ft. per minute; feed, 74in. per minute; feed per tooth, 
‘Ol15in. ; cutters made of Armstrong-Whitworth high-speed 
steel working upon cast iron. 








A BEGINNING has been made with the building of the 
Vasco-Castellana Company's double-line railway from Bilbao to 
Burgos, a distance of 125 miles. The work is being carried out by 
British contractors. This company has obtained concessions for 
the continuance of the line from Burgos to Madrid, which will 
bring Bilbao within seven hours of the capital, a reduction of about 
90 miles and a saving of eight hours, 





THE ROYAL SOCIETY’S CONVERSAZIONE. 


THE annual conversazione of the Royal Society was 
held at Burlington House on the 15th inst., and was very 
largely attended. The collection of exhibits was as great 
as usual, but possibly not quite so interesting to engineers 
as it has been on other occasions. The attraction of the 
evening was unquestionably Sir Wm. Crookes’ collection 
exhibiting the properties of the emanations of radium. A 
bay of the council room had been setaside for this purpose, 
and was darkened by a heavy curtain. On the table was 
arranged a series of microscopes which had been con- 
verted into apparatuses called spinthariscopes, the 
construction of which is explained below by Sir William 
Crookes. The phenomenon observed is very remark- 
able. A rather dark patch appears in the centre of the 
field, and all round little sparks of light, not very intense, 
are seen flying hither and thither, but seeming to have a 
general tendency towards the centre. The luminous 
effect was also admirably shown by a small card- 
board screen about 2}in. square. To this there had 
been cemented a layer of Sidot’s hexagonal blende, which 
had then been painted with a solution containing 12 
milligrammes of radium. This little screen gave quite 
sufficient light to read a watch or fairly large print by 
—about as much light, that is, as the full moon gives on 
a clear summer night. It is interesting to know that its 
value was approximately £5. It willretain its luminosity 
indefinitely. The following isa reprint of aleatlet written 
by Sir William Crookes :— 

“The emanations from radium are of three kinds. One 
set is the same as the cathode stream, now identified 
with free electrons—atoms of electricity projected into 
space apart from gross matter—identical with “ matter 
in the fourth or ultra-gaseous state,” Kelvin’s “ satel- 
lites,’ Thomson’s “corpuscles” or “particles; dis- 
embodied ionic charges, retaining individuality and 
identity. 

“Electrons are deviable in a magnetic field. They are 
shot from radium with a velocity of about two thirds that 
of light, but are gradually obstructed by collisions with 
air atoms. 

“Another set of emanations from radium are not 
affected by an ordinarily powerful magnetic field, and 
are incapable of passing through very thin material 
obstructions. They have about one thousand times the 
energy of that radiated by the deflectable emanations. 
They render air a conductor and act strongly on a photo- 
graphic plate. These are the positively electrified atoms. 
Their mass is enormous in comparison with that of the 
electrons. 

“A third kind of emanation is also produced by radium. 
Besides the highly-penetrating rays which are deflected 
by a magnet, there are other very penetrating rays which 
are not at all affected by magnetism. These always 
accompany the other emanations, and are Rintgen rays 
—ether vibrations—produced as secondary phenomena 
by the sudden arrest of velocity of the electrons by solid 
matter, producing a series of Stokesian “ pulses’’ or 
explosive ether waves shot into space. These rays 
chiefly affect a barium platinocyanide screen, and only in 
a much feebler degree zinc sulphide. 

“ Both Réntgen rays and electrons act on a photographic 
plate and produce images of metal and other substances 
enclosed in wood and leather, and shadows of bodies on 
a barium platinocyanide screen. Electronsare much less 
penetrating than Roéntgen rays, and will not, for instance, 
show easily the bones of the hand. A photograph of a 
closed case of instruments is taken by the radium emana 
tions in three days, and one of the same case by Réntgen 
rays in three minutes. The resemblance between the 
two pictures is slight, and the differences great. 

“The action of these emanations on phosphorescent 
screens is different. The deflectable emanations affect a 
screen of barium platinocyanide strongly, but one of 
Sidot’s zinc sulphide only slightly. On the other hand, 
the heavy, massive, non-deflectable positive atoms affect 
the zinc sulphide screen strongly, and the barium platino- 
cyanide screen in a much less degree. 

"If a solid piece of radium nitrate is brought near the 
screen, and the surface examined with a pocket lens 
magnifying about twenty diameters, scintillating spots 
are seen to be sparsely scattered over the surface. On 
bringing the radium nearer the screen the scintillations 
become more numerous and brighter, until when close 
together the flashes follow each other so quickly that the 
surface looks like a turbulent luminous sea. 

“Tt seems probable that in these phenomena we are 
actually witnessing the bombardment of the screen by 
the positive atoms hurled off by radium with a velocity 
of the order of that of light; each scintillation rendering 
visible an impact on the screen, and becoming apparent 
only by the enormous extent of lateral disturbance pro- 
duced by its impact. Just as individual drops of rain 
falling on a still pool are not seen as such, but by reason 
of the splash they make on impact, and the ripples 
and waves they produce in ever-widening circles. 

“A convenient way to show these scintillations is to fit 
the blende screen at the end of a brass tube with a speck 
of radium salt in front of it and about a millimetre off, 
and to have a lens at the other end. Focussing, which 
must be accurately effected to see the best effects, is done 
by drawing the lens tube in or out. I propose to call 
this little instrument the “spinthariscope,” from the 
Greek word omépis, a scintillation.” 

Professor Silvanus “I'homson showed a case containing 
photographs and objects relating to Dr. William Gilbert, 
of Colchester, the famous author of the treatise “ De 
Magnete.” A new coherer for wireless telegraphy was 
shown in action by Sir Oliver Lodge and Dr. Alexander 
Muirhead. It consists of a steel wheel, about jin. 
diameter, which rotates so that its edge touches a pool 
of mercury through a film of oil.** This is the coherer, 
and its decoherence is automatic. A fraction of a volt is 
used in the detecting circuit, which works a syphon 
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recorder as the receiving instrument. Contact between 
the wheel and the mercury only takes place whilst an 
electric oscillation is passing, and ceases as soon as it 
stops. The records taken on a tape showed that the 
action is very sharp and decisive. 

The Cambridge Scientific Instrument Company ex. 
hibited a micrometer for measuring screws made for the 
Screw Gauge Committee of the British Association, 
The screw to be measured is moved by two micrometer 
screws, and is examined by a microscope. The move. 
ments of the micrometer screws are at right angles to 
each other, and the pitch, the effective diameter, the 
diameter at the tops of the threads, and the diameter at 
the bottoms of the threads can be measured. The anole 
of the sides of the threads can also be measured, and any 
part of the screw examined. 

Dr. A. A. Common showed some gun sights and a 
very delicate spherometer. The collimating gun sight 
consists of a short tube attached to the upper side of the 
weapon, and parallel to its axis. It is provided with a 
lens for the eye, and either a dark spot for day work, or 
a luminous spot—a tiny electric light—for night work, 
This forms the foresight. In use both eyes are kept 
open—one looks through the tube, the other at the 
object. When the fiducial spot or light lies on the object 
the aim is accurate. The principle is the same as that 
involved in the school boy’s trick of seeing through your 
hand with a paper tube. A little practice is required to 
get into the way of picking up both objects, but once that 
is secured sighting is very easy—the difficulty of trying to 
bring three objects very different in distance from the eye 
in focus at one time being entirely got over. Another 
sight shown consists of a lens situated near the muzzle 
end of the gun. It may be mounted in front of the ordi. 
nary foresight and the ordinary sights used. The focal 
length of the lens is greater than the distance of the eye, 
and the eye sees an erect and magnified image, thus in. 
creasing the accuracy of alignment. — 

The spherometer exhibited by Dr. Common differs 
from the ordinary spherometer, in that the central point 
is moved to near the line joining two of the three outer 
points. A delicacy of measurement is thus obtained that 
enables a large plane to be made optically perfect by a 
mechanicai test. 

Professor A. G. Greenhill had a gyroscopic pendulum 
in action during the evening, and its peculiar action 
attracted no little attention. This pendulum is of large 
size, and is very easily made. It is primarily intended 
for lecture purposes. The gyroscope is made from a 
bicycle wheel with its hub and ball bearings. The tyre 
is removed, and in its place lead tubing or wire is 
wound to give weight to the wheel. The axle is fixed 
to a tube 12in. or 18in. long, which terminates in a sub- 
stantial brass hinge, one part of which is provided with 
a pivot, which allows it to rotate vertically. The pivot 
and hinge together make up a universal joint. A bent 
steel plate or hanger bracket fixed to a beam supports 
the pendulum. A stick inserted between the spokes is 
used to put the wheel in rapid revolution. The wheel 
is then raised till the axle is about horizontal, and then 
let go. It then revolves on the axle whilst the axle 
swings round the universal joint, and at the same time 
the axle and wheel rise and fall. The action seen thus 
on a large scale is very remarkable. Provision for 
taking diagrams may be attached. As the whole 
apparatus is made from things easily procurable, it 
should encourage study of the gyroscopic pendulum. 
Professor Greenhill showed also one or two other 
apparatuses for lecture purpose. Mention may be made 
of a pair of four-purchase blocks in which all twisting is 
avoided by putting the sheaves in each block in echelon. 
The arrangement is neat, and permits the tackle to be 
pulled up chock-and-block, but has obviously the dis- 
advantage of larger size and the multiplication of pins 
for the sheaves. 

Mr. T. Matthews exhibited several] incandescent oil 
burners for use in the Trinity House lighthouse service. 
The vaporiser, consisting of a small coil of tubing, is 
enclosed within the hood—over the mantle—at which 
point the oil enters at a pressure of 541b. per square 
inch, and the oil vapour is conveyed from this coil to the 
base of the vertical column, where it enters a small 
chamber, and escapes, through a fine nipple, into the 
column, in which four ports are formed to admit 
atmospheric air. The gas and air ascend together, 
passing through a film of fine brass gauze into a mixing 
chamber, in the centre of which a cone diverts the 
mixture on to the walls of an incandescent mantle. 
The heat from the mantle maintains the vaporiser 
sufticiently hot to vaporise the oil, so that the burner 
becomes automatic in ction. The intensity of the 
single mantle burner for flashing lights is 1100 candles, 
and the consumption of oil one pint per hour; the 
intensity of the triple mantle burner for fixed and 
occulting lights is 2700 candles, and the consumption 
of oil three pints per hour, the flashing point of the 
oil being, in each case, from 145 deg. to 160 deg. I’ah., 
close test. 

During the evening lantern slides illustrating the Nile 
Dam works were shown by Sir Benjamin Baker, and a 
demonstration of the method of analysis of explosion flames 
by photography was given by Professor H. B. Dixon. The 
photographs were divisible into two broad classes :—(1) 
Photographs of explosion flames, taken on very rapidly 
moving films, showing the genesis of the explosion wave 
as the flame travels from the point of ignition, and the 
influence of reflexions from the ends of the tube; (2) 
photographs of sound waves moving through the ex- 
plosion flame, by which the approximate temperature of 
the flame may be calculated. 








DetroIT, with a population of about 290,000, has 187 
miles of city tramways and 400 miles of suburban and interurban 
lines, which serve a district having a population of about 130,000. 
There are lines running as much as 70 miles into the country, and 
nearly all of them parallel existing steam railways, The ratio of 
operating expenses to receipts is 54 per cent, 
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BUFFALO BREAKWATER. 





Tus mammoth breakwater constructed to protect the har- 


pour of B 


The port of Buffalo is situated at the foot of Lake Erie, at a 


point exposed to fierce gales that sweep over the stormiest of 
the Great Upper Lakes, Frequently the seas run to a height 
of 40ft. or 50ft., and in some seasons have caused consider- 
able damage. When the rew breakwater was started several 
years ag, there existed the north breakwater, built of con- 
“rete, and having a Jength of about 2200ft., with a light at 
its southerly end. To the westward of this and opposite was 
what is known as the old breakwater. This has a length of 
7608ft., and is a timber and concrete structure. It is to the 
south of this old breakwater that the new breakwater has 
been constructed. ; 

This new and notable structure is of stone, and has a length 
of 7261ft., and it connects with a timber and concrete stiuc- 
ture that runs in a southerly direction for a distance of 
9739ft. A light has been placed at the southern extremity. 
Running parallel with the previous structure to the west- 
ward is a breakwater of timber criks, 2803ft. long, and this 
runs northerly from Stony Point. ‘This last-mentioned 
preakwater has a light at its northerly extremity, the 
opening between the two breakwaters forming the south 
entrance to the harbour, while the opening between the 
stone breakwater and the old breakwater forms the middle 
harbour entrance. ye 

Messrs. Hughes Brothers and Bangs, of Syracuse, N.Y., 
built the 7261ft. stretch of the new breakwater. This is of 
the rubble mound type, stone topped, but at the southerly 
end there is a section of 2739ft. of breakwater, Luilt of 
timber-crib construction, and this allows veseels to moor 
alongside of it inside the harbour. 

The new breakwater runs parallel with the shore line, 
1500ft. out from the pierhead line of the harbour, andin 3Oft. 
of water. In beginning its construction two farallel ridges 


uffalo, N.Y., is of much engineering interest. | 


Work on this remarkable breakwater was commenced in 
1897, and itis only recently that the work has been completed. 
It cost over 2,000,000 dols., and over 1,000,000. tons of 
material were used. A large amount of concrete was used in 
the work, and the greater portion of this was made on the 
spot in a floating plant. For this purpose the hull of a large 
schooner was converted into a factory, being supplied with 
the necessary machinery for grinding the stone. Another 
hulk was supplied with apparatus for mixing the sand and 
cement, the plant being moored to that portion of the work 
where the concrete was being laid. The material was swung 
over to the breakwater in huge troughs and lowered into 
moulds. As fast as the concrete cet or hardened, the moulds 
were removed to another point, and the work continued. 
The blocks used for the concrete framework were made on 
shore and carried out to the breakwater for convenience. 
While an enormous amount of sand and gravel was used, a 
| large quantity of it was secured from the bottom of the 

Niagara river by suction. The ‘‘sand-sucker’’ was equipped 
with a double cngine having l4in. by 16in. cylinders 
operating a centrifugal pump connected with a suction pipe 
12in. in diameter. By this method a scow was loaded in four 
hours. The stone for the heavier construction was obtained 
in New York State and Canada, being trimmed to the required 
size at the quarries. 

On September 12th and 21st, 1900, the heavy gales broke 
and loogened the above-water timber coping and finish. In 
making repairs the damaged superstructure was removed, 
and the cribs cut down to an elevation of 2ft. below the mean 
lake’ level. Upon this concrete blocks, forming longitudinal 
and cross walls, were placed, and the pockets filled with 
rubble stone, and roofed in with heavy concrete work. This 
was carried up to the level of the original breakwater. Thus, 
in place of the three benches of the crib superstructure, the 
reconstructed breakwater shows a parapet and banquette. 
The parapet exposed to the lake side covers a width of 27ft., 
while its crest is 12ft. above the mean lake level. The 
banquette is 8ft. wide, and uniformly 4ft. above the water. 











DREDGING TRENCH /7Oft. 


of sinall rubble were deposited on the lake bottom, one being 
on the shore side, the other on the lake side of the contem- 
plated structure. The intervening space was then filled with 
gravel, when another 5ft. was added to the rubble ridges and 
again filled in. In this way the mound was raised to within 
l0ft. of the surface of the lake. This done, the breakwater 
was then built up to the surface of the water by dumping 
large 1ubble stones upon it. The sloping sides were covered 
with a revetment of large stones lowered into place so as 
completely to cover the 1ubble work. The heavy quarried 
Stones were employed to prevent the displacement of the 
rubble by the action of the water. 

The capping stones were quarried to prescribed dimensions, 
many of them being 6ft. in thickness. All these stones were 
transported to the point of use by five large floating derricks, 
the lifting power of each of which was 20 tons. All the 
capping stones were laid close together, so that the structure 
when completed presented a fairly true appearance. By 
observing the photographic reproductions herewith, it wil! be 
noticed that the heavy top angle stones were so placed that 
by their weight and friction they prevent the heavy seas from 
washing away the rubble mound. 

_ Compared with the breakwater of rubble mound type, the 
timber and concrete form of structure is of cheaper construc- 
tion. The building of this timber-crib structure proceeded at 
the same time as the work on the stone breakwater. 
Naturally, in the coristruction of this timber breakwater, the 
first thing necessary was to establish a foundation, and this 
was accomplished by using a powerful clam-shell dredge to 
excavate a trench 95ft. wide and 50ft. deep through the clay 
at the bottom of the lake along the line of the breakwater. 
"hrough the centre of this trench another trench 50ft. wide 
was sunk to solid rock at every point. This latter trench was 
filled in with gravel brought to the spot in scows, and in this 
manner @ bed 30ft. to 40ft. deep was made. On top of this 
was placed an embankment of rubble stone 8ft. high, and 
this formed a foundation for the timber cribs. These cribs 
are made of sawn timber. They are 36ft. wide, 22ft. high, 
while their length varied from 60ft. to 180ft. After being 
towed to position over the work, they were sunk by filling 
them with stone. The superstructure was built in three 


enches, each 12ft. wide. - The first of these benches was 6ft., 
the second 10ft., and the third 12ft. above the mean water 
level of the lake. 
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WATER LEVEL 
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This breakwater was constructed under the supervision 
of Major T. W. Symons, U.S. Corps of Engineers, and credit 
is due to him for the good results obtained. 








DOCKYARD NOTES. 


THE Spaitiate got out to Hongkong with an expenditure 
of only 2600 tons of coal. The Amphitrite used 3500 on a 
similar journey. The Europa burned 3600 tons. The best 
record for a cylindrical-boilered ship is the Blenheim’s of 
1000 tons. 








Some interesting experiments on the effect of concussion 
on living bodies have recently been made in the French navy. 
Some sheep were put in the Henri IV. at quarters and had a 
big gun fired over them. As a result they were ‘ only 
stunned,’’ and the inference is that human life will also 
survive ‘‘ blast.’’ Sheep were then put in a submarine, sub- 
merged, and torpedoes exploded near them. Neither the 
submarine nor the sheep were hurt; the boat was then 
brought up and sailors substituted. These also survived 
torpedoes exploding fairly near them, so that the idea of a 
submarine being destroyed by its own torpedo must bo dis- 
counted for the future. 








G. H. TURNER. 


We regret to have to announce the death of Mr. G. H. 
Turner, who was general manager of the Midland Railway 
from 1892 to 1901, when he resigned. He died &t the Midland 
Hotel, St. Pancras, rather suddenly on-Wednesday, aged 
sixty-six. He began life on the Bristol: ai@/Exeter Railway 
as an office boy. At the age of sixteen he got a berth on the 
Midland Railway at £1 a week,’ and asa result of his own 
ability and indomitable patience,’ he rose step by step until he 
obtained the post of general manager; at £3000 a year. So 
successfully did he discharge more than his duties, his directors 





posts of goods clerk, chief goods clerk, gocds agent, chief 
goods canvasser, assistant gencral manager, 1891, and 
manager a year later. 








SOUTH AFRICAN NOTES. 
(From our South African Correspondents.) 


Removal of inter-colonial restrictions.—It is interesting to not> 
that the transit duties on goods passing through Caps Colony tu 
the Transvaal were formally abolished on April 16th. This step, 
so persistently advocated by your Special Commissioner, will be 
very beneficial to trade generally, and marks the first step in th» 
way cf lowering the ccst of living in the inland Colonies, Simu!- 
taneously with this measure the Transvaal Government bave 
removed a]] duties on goods produced or mauufactured in Bsitish 
South Africa, except Natal, with the exceptions of beer, spirits, 
blasting compounds, and wheat products manufactured from other 
than South African grain. 

The gold output.—The returns for March show that the output of 
gold onthe Rand is still rising gradually but certainly. As the 
output acts as a fairly accurate barometer to the machinery market, 
I append here a table giving the monthly reports for 1898, 1902, 
and 1903. The year 1898 is the last which can be looked upon as 
a normal one, and a comparison with it will show that the present 
ontput is, roughly speaking, eyual to about two-thirds of that 
year’s records. During March of the present year three new mines 
have been started, and 175 stamps added. Deducting 30 which 
have been stopped, the net gain is 145. The first three months of 
this year show an output equal to three times that of the similar 
period of last year. 

Monthly Reports. 


1898. 1902. 1903. 
January 313 826 70,340 199,230 
February 297,075 21,405 196,514 
March 325,907 104,127 217,466 
April 335,125 119,588 oo 
May 344 160 138,602 be 
June 344 670 142,780 — 
July 359 343 149 179 = 
August . 876,911 162,750 —_ 
September .. 384,080 170,802 —_— 
October 400 791 181,439 — 
November \ 893,310 Cf ee — 
December f 419,5(4 .. .. 196,023 .. .. - 
Reports from the Rhodesian goldfields show equally satisfactory 
progress. 
The native labour question.—Another barometer to the 


machinery requirements of the Rand is the state of the native 
labour supply. This is increasingly satisfactory. During the past 
fortnight of April 4170 natives were recrui:ed for the mines, as 
against 2992 during the same period of March. A thousand 
natives are on their way from British Central Africa to the Rand 
as an experiment, and another thousand are expected from German 
South-West Africa. Negotiations have been opened for further 
supplies from Madagascar and French and British Nigeria. In 
short, the native labour problem is solving itself. 

The Port of St. John’s —There is an agitation on foot to bring 
pressure upon the Government to develop the natural harbour at 
the mouth of St. Jobn’s River, about half-way between Durban 
and East London. There is no doubt that with the exception of 
Saldanha Bay this is the finest natural harbour in British South 
Africa. It is pronable that something will be done ere long with 
regard to this place, but owing-to the apathy of the present 
Government of Cape Colony it is expected that the enterprise will 
be a private one. 

Riodesian coal.—The Wankies Railway f om Bulawayo has now 
been completed to within a few miles of the coalfields. The 
geological features at this point are such that progress is neces- 
sarily slow. Itis expected, however, that the whole line will be 
linked up by the end of June next, and coalfields tapped. The 
tapping of the Wankies coal is expected to have the effect of 
revolutionising gold mining and railway running in Rhodesia. The 
present price of fuel for carrying on these industries is from £6 to 
£8 per ton. When Wankies coal, which is said to be the best in 
South Africa, comes into the market the price per ton should be 
well under 30s. This will give a tremendous impetus to industrial 
work in Rhodesia. 

Trekking by motor.—The first long-distance passenger motor car 
service has been established in South Africa. it has for object the 
linking of Johannesburg with Mafeking. The cars are running 
between Mafeking and Potchefstroom, a station on the Johannes- 
burg-Klerksdorp line. The distance between Mafeking and 
Potchefstroom as the crow flies is as nearly as possible 100 miles, 
and the journey by motor is done in less than seven hours. The 
effect of this enterprise is to obviate to the passenger'who would 
go from Johaunesburg to Mafeking, or northwards to Bulawayo, a 
tedious journey of something like 1000 miles by rail. A glance at 
the railway map published in THE ENGINEER of February 13th last, 
will make this point clear. Should this experiment prove success- 
ful the field for the motor car for trekking purpeses iu South 
Africa will be immense. 

The isolation of Cape Colony.—Already one of the forecasts 
made by your recent Special Commissioner out here with regard to 
the above subject is being realised. The latest retarns giving 
the transfer of imported goods through Cape Colony to inland 
South Africa show that the value of goods passed through Cape 
Colony to Rhodesia for 1902 was some 30 per cent. lower than 
during the preceding year, when the line was working at a dis- 
advantage owing to the war. Rhodesian requirements are going 
up rapidly, and the falling off in the cirrying trade from Capetown 
is due to the increased enterprise of Beira, in Portuguese East 
Africa, as a port. The delivery of goods from the Cape to Natal, 
Basutoland, and the Bechuanaland Protectorate remains substan- 
tially asit was. To the conquered Colonies it has increased largely. 
This increase, however, is entirely due to the rush of traffic wh‘ch 
naturally took place on peace being declared, and which could only 
be delivered by the existing routes. As soon, however, as the new 
lines in the Transvaal, Orange River Colony, and Natal have been 
completed, nearly all this traffic will be diverted to the eastern 

orts. 

uipetown Industrial Exhibition of 1903-4.—Manufacturers 
who intend showing their goods at this exbibition can now 
obtain plans of space and full particulars. If these are not 
obtainable in London at the present day, they should be applied 
for to the Exhibition Offices, Good Hope-chambers, 93, St. George’s- _ 
street, Capetown. 

Natal railways criticised. — Natal has always prided herself on 
being more up to date than our other possessions in South Africa. 
Last year the Government of that Colony appointed a special 
Railway Commissioner to examine their whole system of rail- 
ways, and report upon the conditions. Mr. J. H. Smith, the com- 
missioner in question, spent some months in going into the 
question, and his report, while praising the condition of the main 
line, says that the branch lines are not so satisfactory, and recom- 
mends improvements in the curves and grades on the main line. 
The report further says that very shortly 3500 tons could be 
conveyed from Durban by 34 trains, or 1,085,000 tons per year 
of 310 working days. Mr. Smith condemns the general laxity 
in nearly every department, the uncouth officials at many of the 
stations, the condition of the waiting-reems, the lamp-rovms, tho 
undue detention of baggage, the late running of trains, the 
primitive signalling arrangements, the careless keeping of stations 
and tarpaulins, the collection of tickets and passes, the system 
of booking seats, the antiquated classification of goods, and the 
excessive rates and fares. ‘The report recommends large changes 
in the administration, including non-political appointment of a 
Commissioner of Railways, and a general increase of salaries all 





raised his salary to £1000 a year. He filled in succession the 





round except those of the workmen, 
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; 2 shell to do them much harm, and whatever is done they are | not reach far—it soon becomes 4in., and then 6in. his 
H.M.S. COMMONWEALTH. very unlikely to sink. They will, if defeated, become floating | water-line belt is reinforced by the usual inclined deck, 2in. 


We gave a brief description of this vessel last week. We 
now illustrate her, and supplement the description with the 
following particulars. Except the projected Russian ships, 
or the American Louisiana, there is nothing of the same 
displacement to compare with her. The Louisiana belongs 
to a later era, so we have selected the New Jersey as a fairer 
comparison. The Russian ships are not yet begun, or but 
barely so, and might therefore seem equally out of court. 
This, however, is hardly so; for though of later date, they 
were designed as soon as the particulars of the King Edward 
Vil. class—to which the Commonwealth belongs—were 
known. Itis the Russian policy to lay down something by 
way of a reply or copy, so soon as we get out a new design. 
Thus the Retvizan, though so lately completed, is Russia’s 
equivalent to our Canopus, and the Birodinos, recently 














rubbish heaps; the Anglo-American ships will, if defeated, 
go to the bottom in passable condition. He must be a rash 
or ultra-patriotic man who would assert that the King 
Edward class is better than the Republique, but whether she 
is worse is quite another matter. 

No one can say. No one knows exactly what shell attack 
is going to do in battle. We think it will do a great deal ; 
the French and Russians, apparently, are less believers in 
shell power. The real root of the matter, however, is quite 
unknown. No one can assess the chances of water-line hits 
or say how rare they will be. It is a sort of axiom that they 
will be rare ; and there is logic in this view, because the water- 
_ is a very small fraction of the total area presented by a 
ship. 

Until she is so hit the Commonwealth will be pouring a 
tremendous fire, for all her guns are so far apart and isolated 
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launched, are of the era of our Formidables and Londons. 
The French Republique is a smaller vessel by nearly 1400 tons, 
say nearly 10 per cent., but she is undoubtedly France's 
equivalent. 

Now, looking at thefour ships selected forcomparison we see 
at once that there are not four types but onlytwo. The King 
Edward and the New Jersey, despite differences that, on 
paper at any rate, favour the American vessel, are essentially 
of the same type. Both have armoured walls amidships, 
extending up to form a main-deck box battery, both have 
intermediate guns between the secondaries and primaries, 
which, though differently disposed, are carried in small 
turrets on the upper deck. That the New Jersey has super- 
posed turrets is an incident, not an essential of the design. 
Finally, both rely for protection on a moderate belt reinforced 
by a sloping armour deck, and have huge barbettes inside 
which the main turrets work. 

The Franco-Russian ships are totally different. The exact 
nature of the Russian design is not known, but it is generally 





that it is not likely that anything entering the battery will 
hurt more than one or, at the most, two guns. Inferior as 
she is to the Republique in secondary pieces, she has an 
enormous advantage in her 9-2’s. These guns, in addition 
to excellent penetration power, fire lyddite shell, which are 
likely to wreck pretty effectually any spot they hit. The 
damage done by lyddite is probably not at all extensive, not 
so extensive as that done by a common shell, but it is 
singularly complete locally. This sort of thing cannot be 
stood long by any ship, and even if it could be, there would 
be a rapid end to all communications. From all this trouble 
the Commonwealth is free. High explosive shell may burst 
against her armour, and, bursting, destroy gun muzzles ; but 
they are not going to inconvenience her to any serious extent. 
She will, in all probability, be able to go on fighting. 

The design of the King Edward class has been adversely 
criticised on the grounds that on 16,350 tons displacement at 
least two more 9°2’s could have been carried. Or, to put it 
another way, she is bigger than she need be for her guns and 


Name.. Commonwealth, New Jersey. Republique. New Russian, 
eee British. U.S.A. French. Russian. 
Displacemeat, tons 16,350 15,000 nominal, 15,000 about. 16,000 
Length, ft. .. .. 425 435 438} 4 
ae ee ee 73 76} 794 
Draught (mean), ft. 26} 26} 274 ? 
Be ae Four 12in., IX., 40 cals. Four }2in., 40 cals. Four 12in., 45 cals. Four 12in,, 40 cals. 
Four 9-2in., X., 45 cals. a oe _ 
C _ Eight Sia., 45 cals. _ Twelve Sin , 45 cals. 
D Ten 6in., VIL, 45 cals. Twelve 6in., 50 cals. Eighteen 6-4in , 45 cals oa 
Dike Fourteen 12-pdrs, Twelve 14-pdrs, ~~ Twenty 12-pdrs 
Tertiary .. Fourteen 3-pdrs. Twelve 3-pdrs. Twenty-six 3 pdrs. Twenty smal'er, 
Two Maxims, Sixteen smaller. Two 1-pdrs. 
Torpedo tubes, submerge 1.. 4 2 2 2 
9 above water - ~ 3 2 
Armour belt .. pe 9in.—2in. llin.—4in, llin.—6in, llin,—6in, 
i aaa 2in. slope. Sin. slope. 2fin. flat. 2?in, flat. 
Lower deck side = Sin —3in, 6in. 10in.—5in. 10in.—3in, 
Barbette bases, A guos 12in. llin. 12in. 12in. 
TIE, oa oe en ee 8in. 10in. 12in, 12in, 
On B or C guns ae Tin. 6in. — Tin. 
Protection to bases .. .. Tin. 6in. _ Gin 
On C or D guns (sec ondary) Jin, 6in. 6in, and Sin. ~ 
Protection to bases .. .. Sin. Gin. Sin. _ 
I.H.P. ee 18,000 19,600 18 009 ? 
Speed, knots .. 18-5 19 18 ? 
Normal coal .. 950 900 900 1,500 (reported), 
Maximum coal 2,000 1,900 1,825 3 000 (reported). 
ee ee none. ? Carried. Much carrie}. 


understood that she will be an enlarged Tsarevitch—a ship | armour. 


There is possibly some truth in this; but, in view 


that we shall be dealing with at some later date. Essentially | of the recent accident to the Maine, we do not think that the 


she embodies the integral features of the Republique—a ship 
we have fully described and illustrated in the past. The 


unfavourable comparisons drawn between the King Edward 
and the New Jersey hold water. Indeed, her most serious 


peculiar features are :—(1) Complete belts, with flat decks at | competitor is a ship only three-quarters her size—the Vittorio 


top and bottom ; (2) moderate-sized bases to big guns; (3) | 
secondary guns, all in pairs, in turrets, carried mostly a | 
deck higher than in the Anglo-American type. Instead of | 
walls, stout tubes protect the bases of these, and between 
exist vast unarmoured spaces. 

From this it follows that the sort of fire that will destroy 
one type will hurt the other relatively little. For example, 
neither the Commonwealth nor the New Jersey has much 
need todread big common shell. Their large armoured areas, 
on the other hand, render them ideal targets for 12in. armour- 
piercing projectiles, which, hitting the relatively weak water- 
lines, might get through to the engine-rooms; and powerful 
Sin. guns of high velocity might riddle the battery to a great 
extent. 

In the Franco-Russian designs there is none of this. The 
secondary guns offer a trifling target, they are impossible to 
aim at at modern ranges. The belts, indeed, are there to hit, 
but penetration only means that the projectile goes inside the 
armoured box filled with coal ; it is extremely unlikely to get 
through to the engines. These ships must be attacked by 





Emanuele. The principal guns are :— 
King Edward. Vittcrio Emanuele. 


Fuur 12in. Two. 12in. 
Four 9-4in, — 
—_—- Twelve Sin. 
Ten 6in. —_- 
a Eight 4in. 
Fourteen 3in. —_ 
18-5 kts. 22 kts. 
9ia. belt. 10in. b_It, 


In a battle, no doubt the King Edward would have things 
her own way; but one is tempted to wonder what a 
16,350-ton Vittorio Emanuele would be? The question has 
perhaps occurred before to a great many people in this 
country, and, indeed, is one of fascinating interest to us all. 
But only Colonel Cuniberti could answer it—speculations by 
anyone else would be vain. 

In conclusion, we may mention a few details of the 
Commonwealth armour. The water-line belt is 9in. K.C. 
amidships, tapering to 3in. at the bow and 2in. at the stern. 
This last, of course, is nothing; the 3in. bow, however, does 








of steel—of course, not cemented, that process being impossible 
for thin plates. The total resisting value may be put at 
equivalent to a 12in. Krupp, or a trifle more. A ca ped 
modern 10in. with direct impact will get through this at 
4000 yards by proving-ground statistics. In battle, of course 
there will not be direct impact, or anything like it. -All 19jn’ 
guns are supposed to be able to get through this uncapped at 
3000—but, again, no one expects them to do so in battle, 

Above the 9in. belt is an Sin. one; above again, a Tin 
protecting the battery. The best nominal capped penetra. 
tion of the Gin. gun is the American one, 7*2in. at 2000 yards, 
This battery, therefore, may be regarded as proof against aby 
6in. gun in existence, or likely to be in existence yet awhile 
for it is easier to talk of abnormal velocities than to secure 
them in practice. 

The 9-2 guns rely rather on the inclined and bent surfaces 
of their turrets than on thickness. Probably in battle no 
capred 6in, could get through them, but anything larger 
might. However, as anything big would probably be fully 
disastrous without getting through, these nickel Gin. thick 
turrets are probably quite thick enough. The barbettes are 
of the usual form and thickness, made of K.N.C. lin. 


plates. There is a theory that these are either not thick 
enough, or else too thick. But this opens a very big 


question, better discussed at some other time. 








COPPER. 


Tur purchases of electrolytic copper seem to be keeping 
up, and we hear of forward purchases to the end of September 
at prices which should leave sellers a good margin of profit. 
The fact is that electric engineering projects of all kinds are 
steadily increasing, alike in number and importance, bot! at 
home and abroad, and the result is that copper is more in 
demand than for a long while past. It is decidedly satis. 
factory that the current and recent movements in this metal 
should have this basis of legitimate consumption rather than 
that they should have to be attributed, as is sometimes the 
case, to influences of a merely speculative character. There 
are some who think that the progress of wireless telegraphy 
and telephony will affect the copper trade prejudicially. A 
somewhat parallel fear was expressed with regard to gas 
engines when electric power began to become general. In 
this last-mentioned case, however, as is well known, gloomy 
forebodings were not realised; indeed, the advance of the 
dynamo appeared only to create fresh opportunities for the 
employment of gas engines. We shall not be at all surprised 
if, in a somewhat similar manner, the rapid progress which is 
just now being made in electrical wireless transmission will 
affect the copper market, not prejudicially, but in the end 
beneficially. It will draw public attention even more strongly 
than at present to the enormous advantages which electricity 
generally is able to confer, and will lead to electricity’s 
increased adoption in numerous varied spheres of industrial 
and manufacturing employment. Copper is also being 
bought largely just now for steam fittings, and the present 
slight improvement in the brass and copper tube trade is 
another favourable feature from the point of view of copper 
producers. The manner in which the output of copper is 
growing is further convincingly indicated by the estimates 
that whilst the increase in production in 1900 over 1899 was 
3 per cent., the increase in 1901 over 1900 was 5 per cent., 
and of last year (1902) over 1901, as much as 8 per cent. 
And judging of the way things have been going so far this 
year, the augmentation of 1903 over 1902 bids fair to bea 
still greater percentage. No one can doubt that there is a 
great future for copper in connection with railway electrifica- 
tion. So successful has the electrical system proved for 
tramways that its adoption for railway purposes to a large 
extent can only be a matter of time. This is good news for 
the copper trade, and so is the constant growth in the 
number of central power stations. This useful metal is, 
however, too dear, and it seems a pity, considering the 
extent to which it is needed in the engineering trades, that a 
more reasonable level of values cannot be established. 











LAUNCHES AND TRIAL TRIPS. 


AGNES, twin-screw suction pump hopper dredger ; built by, Wm. 
Simons and Co., Limited ; to the order of, Messrs, Dyer and 
Dyer, London ; dimensions, 280ft., 44ft., by 18ft. 9in.; to carry, 
2000 tons of sand; engines, two sets of . > ; provided 
with 34in. sand suction pumps ; launch, May 12th. 

CLAN MACNEIL ; turret steamship ; built by, Wm. Doxford and 
Sons, Limited, Pallion; to the order of, Clan Line Steamers, 
Limited, Glasgow ; dimensions, 360ft., 48ft., by 27}ft.; to carry, 
6000 tons deadweight ; engines, constructed by, builders ; launch, 
May 13th. 

GOLDMOUTH, steel screw steamer; built by, C. S. Swan and 
Hunter, Limited ; to the order of, The Shell Transport and Trad- 
ing Company ; dimensions, 4638ft., 56ft., by 35ft.; to carry, a dead- 
weight of 10,100 tons; engines, triple-expansion, 294in., 46in , 
76in., by 54in., pressure 1801b.; constructed by, Wallsend Slipway 
and Engineering Company, Limited ; launch, May 13th. 

GREENWOOD, steel screw collier; built by, Blyth Shipbuilding 
Company, Limited ; to the order of, the Tyneside Line, Limited ; 
dimensions, 225ft., 33ft. 2in. by 164ft. deep ; engines, triple-expan- 
sion ; constructed by, North-Eastern Marine Engineering Company ; 
launch, May 14th. 

TJILATIJAP, steel screw steamer ; built by, Sir Raylton Dixon and 
Co., Limited ; to the order of, Java-China-Japanlign, of Amster- 
dam ; dimensions, 362ft., 46ft. lfin., by 29ft. 6in.; to carry, 5100 
tons deadweight ; engines, triple-expansion, 23in., 37in., 64in., by 
42in., pressure 1801b.; constructed by, Richardsons, Westgarth 
and Co,; launch, May 14th. 

Dicrpo, steel screw steamer; built by, Craig, Taylor and Co., 
Stockton-on-Tees ; to the order of, the Trinidad Steamship Com- 
pany, Limited ; dimensions, 260ft. by 37ft. by 21ft. 2in.; engines, 
triple-expansion, 19in., 3lin., 5lin. by 36in., pressure 1601b.; con- 
structed by, North-Eastern Marine Engineering Company ; trial 
trip, May 16th. 

OcEANIC, steel screw steamer; built by, Irvine’s Shipbuilding 
and Dry Docks Company, Limited ; to the order of, Messrs. W.H 4 
Cockerline and Co., Hull; dimensions, 300ft., 45ft., by 20ft. 6in. ; 
to carry, cargo; engines, triple-expansion, 22in., 35in., 59in., by 
39in., pressure 160 Ib.; constructed by, Richardsons, Westgarth 
and Co. ; a mean speed of 10} knots was attained ; trial trip, 
May 20th. 

GROVEHURST, steel screw steamer ; built by, Irvine's Shipbuild- 
ing and Dry Docks Core | to the order of, Swedish owners ; 
dimensions, 230ft. 6in., 36ft., oy 17ft. 2in.; to carry, cargo; 
engines, triple-expansion, 19in., 3lin., 5lin., by 36in., pressure 
160 lb.; constructed by, Richardsons, Westgarth and Co.; # speed 





of 104 knots was attained ; trial trip, May 20th, 
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RAILWAY MATTERS. 


the extensions are carried out, Victoria Station, 
r, will be one of the largest in the kingdom. It will 
five roads running through it. 


says Mr. T. H. Wells, assistant 


WHEN 
Mancheste 
have twenty 

Tue Central News sa, 1 ; 
ral manager of the Midland Railway, has been appointed 
al traffic superintendent, at a salary of £3000 a year, The 
eneral traffic superintendent is a new creation. 


gene 
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Tur Bill confirming the purchase of the Belfast and 
Northern Counties Railway by the Midland Railway Company was 
nassed by a House of Commons Committee last week, and if the 
vieasure ges through the rest of its stages the amalgamation will 
take effect on July Ist next. 


On Sunday afternoon a conductor on the Mersey 
Tunnel Railway named Pennington was killed at Birkenhead near 
the mouth of the tunnel. He was crossing the line to reach his 
train when another train ran over him. This is the first fatal 
accident since the opening of the electric service. 


Tu: Journal Officiel of the French Republic has pub- 
lished the text of a law fixing the conditions under which the 
Government will take over the lines of the Compagnie Franco- 
Algerienne, viz., between Arzew and Kralfallah, Kralfallah and 
Mcch¢ria, Méchéria and Ain-Sefra, Mostaganem and Tiaret, Ain- 
Thizy and Mascara. 

Tux Board of Trade have recently confirmed the 
Warrington and Northwich Light Railways Order authorising the 
construction of lines between Stockton Heath and Northwich and 
elsewhere, and the Warrington Corporation Light Railways Order 
authorising the construction of lines in the borough of Warrington 
and the parishes of Stockton Heath and Latchford Without. 


Tur directors of the London and North-Western Rail- 
way Company have appointed Mr. J. Bishop assistant secretary to 
the company. Mr. Bishop was appointed as a junior clerk at the 
Manchester offices of the London and North-Western Company in 
1877. Some time afterwards he was transferred to the secretary's 
department at Euston, and from that time he has steadily 
advanced in the service. 


Tux Dunedin City Corporation Tramways have 
been converted from horse traction to electric by Australian 
engineers. There are 20 miles of single track on 13} miles of route, 
with average gradients. Transmission at 15,000 volts from water- 
power plant is planned, but steam is being temporarily used. The 
rails are 92 lb. girder type in 40ft. lengths, with 30in. fish-plates 
61 lb. per pair, and are bonded with Edison-Brown plastic bonds. 


Ay electric light and power plant erected in Korea has 
two 120-kilowatt double-current generators supplying direct current 
at 550 volts to the tramways, and two-phase alternating current at 
385 volts, transformed up to 2000 volts, to several transformer 
stations, at which it is transformed down to 100 volts for lighting 
purposes, There are at _— about eleven miles of tramway, 
with passenger and freight cars, and it is intended to construct 
another twelve miles, 


THE Baltimore and Ohio Railroad Company is arrang- 
ing to put in service in the Baltimore tunnel two electric locomo- 
tives. The new motors are 150 tons in weight, and are the largest 
of their kind yet used in railroad traffic. The locomotive is made 
up of two independent duplicate sections coupled together, each 
section being equipped with four motors, so arranged that either 
saction can be operated independently, or from any oze section two 
or more sections can be controlled, 


In the Kull system of electric train lighting each 
carriage has a dynamo and small battery. A centrifugal regulator 
switches in the uate when the train reaches a certain speed, and 
inserts a gradually increased resistance in series with the magnet 
winding as the speed increases, The voltage of the dynamo is kept 
constant atany speed between 650 and 2320 revolutions per minute. 
An automatic cut-out opens the circuit of the dynamo when the 
battery is fully charged, or when the speed falls too low. 


A scHEME is on foot to extend the Yorkshire Dales 
tailway line, which at present runs from Skipton to Grassington, 
farther up the Wharfe Vulley to Kettlewell. Application will be 
made, with thisend in view, on the 30th inst., to the Light Railway 
Commissioners, and plans of the proposed line will then be 
deposited. The estimated cost will be £35,000, exclusive of land, 
and the track will consist of a single line, continuing from the 
Grassington terminus at Threshfield Station to Kilnsey and Kettle- 
well. The river Wharfe will be crossed twice by bridges, 


AccorDING to the Berlin correspondent of the Times, 
the Otavi Railway, in German South-West Africa, which is to be 
construeted by Anglo-German financiers, will be continued as a 
separate line to Swakopmund, and will not join the existing 
German railway, which runs from Swakopmund to Windhoek. It 
is understood that the existing section of the Swakopmund- 
Windhcek Railway, which might have been used to connect the 
Otavi Railway with the coast, is not so constructed as to meet the 
requirements of very heavy traffic. The line will be a narrow 
gauge. 


_A TotaL of 420 applications for orders to authorise 
light railways—which includes applications for amending orders— 
have been made since the commencement of the Light Railways 
Act. In respect of 212 applications orders have been submitted to 
the Beard of Trade for confirmation ; thirty other applications, in 
respect of which orders are under settlement, have been approved 
by the Commissioners, and 156 applications have been rejected or 
withdrawn, The decisions with respect to two applications have 
teen deferred, and twenty new applications made in November 
last remain to be considered. 


Ir is stated that the North-Eastern Railway has 
abandoned the scheme for converting the Victoria Dock at Hartle- 
pool into a deep tidal basin, and proposes, as an alternative, to 
construct two new berths and to provide a wider and deeper 
entrance to West Hartlepool docks. A deep-water entrance has 
long been demanded by the shipowners and shipbuilders of the 
port, so that it is probable that the new proposal’ will meet with 
considerable support. The tidal basin scheme was estimated to 
cost nearly a quarter of a million sterling, and it is probable that 
the new scheme will be equally costly. 


; THis year, says the British Consul at Bilbao, a contract 
. . cight locomotives was given by a railway company in the north 
or Spain toaGerman firm. Tenders were sent in = the representa- 
e ves of several British firms of high standing. Anengineer of the 
ne firm had, however, spent more than a year on the spot, 
and gone over the whole line three several times, taking notes of 
orery Races: and item on which the company wished to be specially 
Hes ; besides paying two visits to Germany to consult his firm. 
“at nally secured the contract at prices which he afterwards 
“eclared to be from £150 to £200 per engine below cost price. 


laa . sas 
” T HE following German cities now own their own electric 
~ seed tramway lines:—Bonn, Colmar, Diisseldorf, Elberfeld, 
+ — urt, Mayence, Graudenz, Lg oar Konigsberg, Mannheim, 
- biheian a Rubr, Munich, Gladbach, Munster, Oberhausen, 
pr . Wittenberg, Witten a. Ruhr. Recently three other 
oo alle, Dresden, and Nurnberg, have assumed their railway 
ign. Halle purchased the system known as the ‘City Rail- 
ct comprising some 17 miles of track, at the price of 125,000 
the ort or somewhat more than 30,000 dols. a mile, Last October 

> city of Nurnberg purchased the street car system which con- 


NOTES AND MEMORANDA. 


Tue death is announced of M. de Bussy, member 
of the Institute of France, and well known as a naval engineer. 


THE ingenious device of Captain Percy Scott, R.N., 
known as the Scott ‘‘ dotter,” and intended for the instruction of 
the young gunner in laying a gun for an object, and in firing at the 
proper time, is being fitted on the battleship Royal Oak at Devon- 
port. 


REPLYING to a statement by Mr. Arnold. White that 
the bad shooting of the turret guns of H.M.S, Formidable was due 
to defective sights supplied by the authorities at home, Lord Sel- 
borne states that the sights were not defective when sent from 
England to the Mediterranean, and that the bad shooting was due 
to their defective adjustment on board the vessel. An inquiry is 
being held into the matter. 


THE armoured cruiser Leviathan, which is to be com- 
missioned at Portsmouth on June 16th for service on the China 
Station, has been docked to have her propellers altered on the 
system adopted in her sister ships the Good ; and Drake. The 
present ——- area on each side is 79 square feet, and this is to 
be increased to 110 square feet. It is anticipated that the altera- 
tion will bring the speed of the ship up to about 244 knots. 


In connection with the forthcoming show of the Royal 
Agricultural Society the number of feet of shedding in the imple- 
ment department — exclusive of open ground space — actually 
allotted is 14,585ft., as compared with 11,093ft. at Carlisle last 
a and with 13,524ft., the average of the seven years 1896—1902. 

‘he total number of implement stands is 456, as against 339 at 
For the Society's silver medals. 92 entries of 


Carlisle last year. 
and appliances of various descriptions have 


‘new implements 
been rece.ved, 


Tue return of shipping at New York, obtained from the 
custom house, shows that 3954 vessels of 8,990,851 tons entered in 
1902, a decrease of 261 vessels, but an increase of 57,666 tons as 
compared with 1901, and a decrease of 156 vessels, but an increase 
of 700,955 tons as compared with 1900. The clearances show a 
total of 3685 vessels of 8,441,206 tons, a decrease of 92 vessels, but 
an iccrease of 40,229 tons as compared with 1901. British tonnage 
shows a decrease in the entries of 183 vessels and 281,206 tons as 
compared with 1901, and a decrease of 206 vessels, but an increase of 
214,903 tons as compared with 1900. 


A Frencu professor, M. Gadot, proposes to make the 
barometric column a standard of length. The pressure of the 
atmosphere will sustain a column of water 10-33 m. high, or a 
column of quicksilver of 0-76 m. A long series of observations of 
the barometer at a given place at known temperatures and atthe 
level of the sea would give a height that could be taken asa 
“natural” standard. M. Gadot assumes as his unit one-tenth of 
the height of a barometric column of water, which is nearly a 
metre, and upon this unit he has constructed a system of weights 
and measures not without ingenuity. 


Sram expanding from 150 lb. pressure per square inch 
into the atmosphere is capable of imparting to itself a speed of 
2950ft. per second, and if itis expanded from 150 1b. pressure into a 
28in. vacuum it can attain a velocity of 4010ft. per second. The 
spouting velocity of water discharged from a nozzle with 100ft. 
head is 80ft. per second. These figures illustrate the difference 
of condition between water turbines and steam turbines. In both 
water and steam turbines the theoretical condition of maximum 
economy exists when the jet of fluid moves with a velocity equal to 
about twice that of the vane against which it acts. 


Proressor GoopDsPEED, of the Morgan Laboratory of 

Physic?, in the University of Pennsylvania, has, according to the 
New York correspondent of the S/andard, communicated to the 
American Philosophical Society his discovery that rays emanating 
from the human body possess a photographic potency. Professor 
Goodspeed thinks that from each human being there emanates a 
characteristic and unique quality of rays, which are probably 
visible to certain animals in the dark. He discovered this by 
observing that rays from his own body absorbed X-rays from 
Crooke’s tube, transforming them into rays of a different quality, 
which produced radiographs through sheets of lead impervious to 
Réntgen rays. 
A MUFFLER or silencer has, says an American contem- 
porary, been devised by an engineer named Henz, by means of 
which some of the lost heat from a petrol motor is converted into 
electricity. Only 18 per cent. of the heat units generated in a 
motor are transformed into power; 17 per cent. escape into the 
exhaust, while the remaining 65 per cent. is carried away by the 
cooling water, It is the 17 per cent. of heat units lost through 
the exhaust that this inventor turns to profitable account, and for 
the purpose of converting this waste heat into electricity he has 
contrived a special apparatus. The current obtained from this 
source the inventor c’aims to be of sufficient potential to be utilised 
as a head light to the vehicle, or to be stored away in an accumula- 
tor for use in connection with the electrical ignition. 


THE year 1902 showed a large increase in the domestic 
trade of the United States, and so great was the home demand for 
many articles of manufacture and merchandise that even with a 
largely increased production the supply had to be supplemented 
by importation from abroad. The total imports into the United 
States were the largest on record, the value being returned at 
about 969,310,000 dols., or £193,862,000, an increase of about 
£17,800,000, or 10 per cent. This increase is spread over a number 
of articles, the most important coming under the head of iron and 
steel, in which the home demand largely outstripped the very 
considerable advance in production. Onthe other hand, the value 
of the total exports was returned at 1,360,702,000 dols., or 
£272,140,000, a decrease as compared with 1901 of about 
£21,000,000. 


WE learn from the annual report by the British 
Consul on the trade of Nuremberg that a Bavarian named 
Heinrich Wachwitz has invented a process whereby cheap metals, 
such as iron or zinc, may be given the appearance of copper or 
aluminium. The process consists of a simple method for welding 
the two metals together in ingots. These can then be rolled out 
to any desired thickness from an inch thick plate down to foil. 
The prominent feature of the process, which renders it so valuable, 
is that the metals are said to lose nothing of their inherent 
ductility, and further, that they can be combined together in any 
proportion on either one or both sides of the metal to be plated. 
The principal product of the works at Hersbruck, near Nurem- 
berg, consist at present of copper-plated steel and copper-plated 
zine sheets. The central station in Nuremberg, now in course of 
erection, has been roofed with the latter. 


In view of the congress of Russian ironworkers, of 
which the final sitting took place on May 13th, M. Fonyakoff, a 
Russian engineer, published the following details to show how 
dependent the iron industry of South Russia is upon foreigners. 
Thus, of the eighteen ironworks in Southern Russia seven were 
built by Belgians, five by Frenchmen, three by Germans, one by 
an Englishman, and one by an American, and nothing is said of 
the nationality of the builder of the eighteenth works. With 
regard to the t ical g t of these ironworks the figures 
are equally instructive. Thus, five ironworks are under German 
management, three are managed by Belgians, two by Frenchmen, 
one by a Luxembourg expert, one by a Czech, one by an English- 
man, and one by aSwede. M. Fonyakoff was not able to give 
any details concerning the nationality of the management of the 
remaining four ironworks, as either these details were refused to 








hects that city with the town of Furth, 


him or the ironworks in questicn are not yet in working crder, 





MISCELLANEA. 


Tue new electricity works of the Salford Corporation 
were formally opened last week. The works, which are situated 
in Frederick-street, Pendleton, have cost the Corporation between 
£300,000 and £400,000. 


Tue J.ondon County Council has agreed to abandon the 
design forthenew Vauxhall Bridge previously adopted, and approve 
one for steel segmental arch structure involving an additional 
expenditure of £22,690, 


At Feltham on Tuesday a traction engine, belonging 
to Messrs. Wilson and Bailey, was drawing three laden trucks 
when the fly-wheel broke. James Green, the stoker, was knocked 
under the succeeding wagon and died an hour later from his 
injuries, 

THE death is announced in Pittsburg of Mr. Benjamin 
Franklin Jones, the multi-millionaire and founder of the Jones and 
Laugblins Steel Works, the largest independent plant in the 
United States. He was born ia 1824 in Washington County, 
Pennsylvania. 


Tue Sheffield City Council last week adopted a resolu- 
tion heartily supporting the petition of Sheffield University College 
to the King praying for a charter for a Sheffield University. The 
Lord Mayor was empowered to take any further action that may 
be desirable. 


Sreps are being taken by a joint committee of Cam- 
bridge University and the Royal Society fcr the erection vf a memorial, 
in the form of a medallion portrait, in Westminster Abbey, to the 
memory of Sir G. G. Stokes, late Master of Pembroke College and 
Lucasian Professor of Mathematics in Cambridge University. 


A REGULAR service of steam motor cars, made by 
Komarek, of Vienna, was started on May Ist on the road between 
Mank Kirchlberg and Saint-Poelten, in Austria, at a regular speed 
of 25 kiloms. (154 miles) per hour. The engine and boiler are 
mounted on the front platform of the car, which carries a separate 
compartment for the passengers. 


Tue proprietors of the Autocar have published a special 
large-scale map of the Gordon Bennett Motor-car Racecourse, 
which will be found highly acceptable by everybody interested in 
the forthcom'ng event. The map folds up in acloth case, and is 
based on the latest Ordnance Survey ; with starting and finishing 
points, controls, and other useful information, including a key map 
of the surrounding districts. 


In the preparations for the conversion of the Leicester 
horse tramway to electric, the Committee have decided to adopt 
low-speed engines—three 800 horse-power vertical compound con- 
densing engines, with forced automatic lubrication. It has been 
stated that they would have done better to adopt high-speed 
engines, but they claim that the low-speed embrace all the advan- 
tages of the perfectly enclosed high-speed type. 


Mr. ANDREW CARNEGIE, who opened a free library at 
Kingston-on-Thames last week, has promised to bear the whole of 
the cost of the building and its equipment, £8400. Mr. Carrcgie 
originally promised £2000, but has now given the whole amount, 
on condition that the £6000 which the ‘'own Council were to pro- 
vide be devoted to the erection of a museum and art gallery in the 
borough. The Corporation have accepted the offer. 


Le Yacht publishes an article on French submarines 
in 1903. According to programme there should be an addition to 
the French navy of twelve boats during the year; but judging 
from the progress already made, it is very doubtful whether more 
than six will be added. All the twelve boats are to be of the type 
of Naiade, which should have been commissioned early in March 
at Cherbourg, but which has still not undergone her trials. 


An electro-motive water-cart has been designed by 
M. Boreux, ingénieur-en-chef des Promenades de Paris, intended 
to traverse the streets at a speed of 12 to 15 kiloms. (say eight 
miles) per hour, so that it will be able to damp the Avenues des 
Champs Elys¢es and Bois de Boulogne in a quarter of an hour. 
The cost is not to exceed 18,000f. (£720) and if the trial, which is 
to be made in August, be successful, others are to be constructed 
for the whole of Paris, 


Tue Association of Chief Constables, representing 90 
out of 120 cities and boroughs in England and Wates, met ai the 
Holborn Restaurant last week when the question of identifica- 
tion of motor cars was discussed, the feeling being in favour of the 
cars having numbers, and also the name of the district in which 
the owner resides, conspicuously painted on them, both being 
illuminated at night. A committee was appointed to frame a 
scheme on the subject for submission to the Home Secretary. 


Tue accounts of the Bath municipal electric lighting 
undertaking for the year ending March are the most satisfactory 
yet presented. The private lighting revenue has increased by 
£2336, and although a reduction in the price per lamp for public 
lighting reduced the income by £774, the net increase is £1500. 
The expenditure includes £871 for renewal of machinery and hire 
of plant—a special charge which will not occur again—and this 
makes the gross profit £5800, about £100 less than last year. 
This is enough to pay £5424 for interest and sinking funds on the 
loans, which have now reached £110,000, and to leave a net profit 
of £376. 

Tue Glasgow-Leeds-London “ non-stop ” run organised 
by the Scottish Automobile Club proved a great success last week. 
Twenty-one moter cars left Glasgow at 3.30 on Wednesday morn- 
ing, and only three failed to appear at the premises of the Auto- 
mobile Club in London on Thursday evening. Nine cars ran 
throughout without stopping, except at Leeds. The absolutely 
successful cars were a 10 horse-power Lanchester, two identical 
15 horse-power Sunbeams, two 10 horse-power Arrol-Johnston cars, 
a 10 horse-power Wolseley, a 12 horse-power Argyll, a 14-horse 
Chenard and Walcker, and the 22 horse-power Rochet and 
Schneider. The distance covered is over 402 miles. 


SpeaktnG at Trowbridge last Saturday, Mr. W. H. 
Long, President of the Local Government Board, who is about to 
introduce a Bill with regard to the use of motor cars, said the 
present law was a farce. The limitation of 12 miles per hour was 
never observed, and could not be maintained. If it was abandoned, 
this could only be done by imposing on persons who occupied cars, 
first, the necessity of carrying such distinguishing marks that their 
identity could easily be recognised ; and, in the second place, so 
altering the law in regard to the safety of the public as to make 
it perfectly clear that it was the statutory duty—with severe 
penalties for its non-observance—of drivers to proceed along public 
roads so that the general safety of the general community should 
be preserved. 


Four obsolete vessels were sold by auction at Devon- 
port last week. They were the twin-screw torpedo gunboat Spider, 
which realised £1820 ; the Moumouth, which has been used as a 
Roman Catholic chapel, £1500; the Hecate, £6550 ; and the 
Gorgon, including the boilers, £8600. One of the conditions of 
sale was that the Spider should not be removed out of the United 
Kingdom, and that she should be broken up at some place in the 
kingdom within one year from the date of delivery. In the case 
of the Hecate and Gorgon there was no stipulation as to where 
they should be broken up, but it was made a condition that they 
should be broken up within a year of delivery and that the 
purchaser should, three days prior to the removal of the ship, 





notify to the Director of Navy Contracts the yard or place where 
he intends to break the vessel up, 












































































































































May 22, 1903 








Fe A EES 


THE ENGINEER 


{ 
i 
\ 
} 
‘ 
? 
} 





ee Se 








(81g ebnd aas worndrtosap 107) 











HLIVHYMNOWNOD dIHSGTILIVA SSVTIOLSULA SALSUOLCVNW SIH 











May 22, 1903 


THE ENGINEER 


521 








ne 
FOREIGN AGENTS FOR SALE OF THE ENGINEER. 
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CHINA.—KBLLY AND Watsu, Limirep, Shanghai and Hong Kong. 
FRANCE.—Boyvgau AND CHEVILLET, Rue de la Banque, Paris. 
GERMAN Y.—ASHER AnD Co., 5, Unter den Linden, Berlin, 
F. A. Brockuavs, Leipzic; A, TWRITMEYER, Leipzic. 
_A. J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. 
_LogSCHER AND Co., 307, Corso, Rome; Bocca Freres, Turin. 
JAPAN.—KELLY AND Watsn, Liwirep, Yokohama. 
gz. P. Manuva anv Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RICKER, 1h, Nevsky Prospect, St. Petersburg. 
§, AFRICA.—Wa. Dawson & Sons, Liarrep, 7, Sea-st. (Box 489), Capetown. 
Gorpon anp Gorton, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown. 
J. ©. Jura anv Co., Capetown, Port Blizabeth, Johannesburg, 
Bast London, Grahamstown, King Willi ti , Stellenbosch 
Hanpet House, Limirep, Kimberley. 
Apams AnD Co., Durban and Maritzburg. 
AUSTRALIA.—GoRDON AND Gorcu, Melbourne, Sydney, and Brisbane. 
R. A. Toompson AND Co., 180, Pitt-street, Sydney ; Melbourne, 
Adelaide, and Brisbane. 
TuRNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Urtow anv Co., Auckland ; Craio, J. W., Napier. 
CANADA.—MOonTREAL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto, 
UNITED STATES OF AMERICA.—IntERnaTionaL News Co., 83 and 85, 
Duane-street, New York ; Susscriprion News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy anv Watau, Limirep, Singapore. 
CEYLON.—WIJAYARTNA AND Co., Colombo. 
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REPLIES. 


Wexrorp.—Ycu might apply to Mr. F. E. Duckam, Millwall Docks, 
London, E 


INQUIRIES. 


STEAM LAWN MOWERS. 


Srr,—Can any reader give me the address of makers ? 


Salisbury, May 18th. E. R. D. 








MEETINGS NEXT WEEK. 

Tae InstiTuTION oF ELEecrricaL Enoingrers.—Thursday, May 28tb, 
at 5 p.m.. at the offices of the Institution, 92, Victoria-street, West- 
minster, S.W. Annual general meeting. 

Tas Junior Institution or EncinerRs.—Thursday, May 28th. Visit 
the New Reservoir Works of the New River Water Company at Kempton, 
under the guidance of the engineer, Mr. Joseph Francis, M. Inst. C.E. 
Train leaves Waterloo 1.20 p.m. 
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THE STRIKE IN VICTORIA. 


Tue story of the strike of enginemen in Victoria, 
New South Wales, is extremely interesting. It is 
the narrative of a remarkable episode in the history 
of the relations between labour and capital. In this 
case it is true that capital was represented by the 
Government of the country, and not by “ bloated 
aristocrats.’ None the less, the railways have been 
made with money mostly borrowed, and they 
represent a large outlay of capital. The circum- 
stance that they are the property of the State does 
not in point of fact in any way complicate the 
situation, although it was a principal cause of the 
termination of the war. Details have yet to reach 
this country. In gereral terms the engine drivers 
and firemen of the Victorian railway system struck, 
not for higher wages or shorter hours, but because, 
being Government servants, they were not per- 
mitted to become members of a political union. At 
a preconcerted hour they left their engines in what- 
ever part of the country they chanced to be, and 
they caused enormous inconvenience and loss to the 
rest of the community. As they could not be brought 
to reason by any other means, the Victorian Parlia- 
ment took the matter up. Government introduced 
a short Bill providing for penalties of £100 fine and 
a year’s imprisonment on strikers, prohibiting 
meetings, and suppressing the publication of any 
matter likely to aid strikers. Mr. Irvine, the Prime 
Minister, was ably supported. An all-night sitting 
was held, and, getting alarmed, the executive of 
the union gave way and terminated the strike. So 
far as we know, the Bill will be quietly shelved, at 
least for the time. We are informed, itis true, that 
some of the men are quarrelling with their own 
executive and refusing to give way. But the end 
has come nevertheless. Thirteen hundred engine- 
men have had to give way to a population of about 
1,500,000 souls. 

For a long time past those who work with 
their hands in Australia and New Zealand have 
been asserting their superiority over those who work 
with their heads. No question appears to have 
been raised as to the social superiority of either 
party. The countries are intensely democratic. 
The relations of aristocracy to labour can have no 
influence in a locality where aristocrats have no 
existence. The lesson taught by the strike in Vic- 
toria is simply that in the present day there can be 
no ruling save by consent. The engine men held 
that if they pleased they might teke an active part 
in politics ; the remainder of tke population held 
that, no matter whether the enginemen had right 
on their side or had not, they must continue to run 
the trains by which the inhabitants of the towns 
and cities were fed. All theories of the rights of 
labour were simply brushed away. The trains 
must be run. If the regular drivers did not work 
them, then other people must be found to do it, 
and woe betide the pickets who attempted to inter- 
fere with them. The Victorian enginemen soon 
found out that not only could they be superseded, 
but that the population would not stand dictation. 

It is a noteworthy fact that no English-speaking 
race will submit to be governed by a class unless 
that class, on the whole, represents the wish of the 
people. The capitalist is just as powerless to dictate 


the great mass of the population in English-speaking 
countries will put up with much for the sake of 
quiet. The people of New Zealand and Australia 
have suffered largely at the hands of the labour 
party, and did nothing save grumble. But a point 
may be reached beyond which no single class can 
push its position. The population of Victoria was 
content to pay very high wages to enginemen, and 
so long as the requisite work was done the popula- 
tion made no signs. But at last the turning point 
was reached. The leaders of the men went too far. 
Their defeat is complete. They might fight a com- 
pany ; they could not fight a nation. 

But the matter does not end in Victoria. Trade 
warfare has been in progress in the United States 
for some months. The executive of the builders’ 
unions have succeeded in stopping work in New 
York and elsewhere. Once more we find that the 
quarrel is not about wages. The executive of the 
union have resolved that they, and not the masters, 
shall manage the business. That is in effect, 
according to the employers, the object for which 
the men are upsetting New York. The result is 
that the capitalists have now combined, and that 
they represent a power which must in the end 
defeat the men. The power in question is popular 
opinion. The streets of New York have been 
broken up for underground railways and sewers. 
Enormous buildings are in course of construc- 
tion. The stoppage of works is a nuisance to the 
people of New York, and the creators of the 
nuisance will have a very short sbrift. The 
old fable of the belly and the members is as 
true now as it ever was, and no section of the 
community will be permitted to interfere beyond a 
certain point with the well-being of the other 
sections. The strenuous and successful action of 
the Victorian Government has commended itself 
greatly to the American nation; and it is not at all 
impossible that Congress will act along lines very 
similar to that followed by Mr. Irvine in New 
South Wales. Two general principles seem to be 
accepted as irrefutably sound. The first is that no 
man has a right to prevent another from working, 
and the second is that men employed in the service 
of the State are very much in the position of 
soldiers and sailors, their refusal to work becom- 
ing, in fact, mutiny. It may be argued that 
these principles are wholly wrong, and that it is the 
inalienable right of any body of men to combine 
together, and to make it illegal for an outsider to 
carry on the business, trade, or profession of the 
members of the uniou without their consent. Or 
that it is a gross mistake to suppose that the State, 
any more than a private individual, has a right to 
compel men to work or go to prison, or to deprive 
them of political rights. But the common sense of 
the community at large brushes away arguments of 
this kind. Work must be done or the nation will 
suffer ; and if one set of men will not do it, then 
they must stand aside and let others take their 
place. This has nothing whatever to do with the 
inalienable right of a man to work if he sees fit. 
Sentimental or ethical considerations are not dreamt 
of. The people of Victoria have not given a thought 
to the rights of the strikers, or of the men who took 
their places. They simply said that the railway 
service of the country must be maintained, and that 
any one who attempted to interfere with it would 
be very severely punished, and that ended the 
matter. There are, of course, trade disputes and 
great strikes and lock-outs with which the people at 
large will not interfere. But this apathy is due to 
the fact that the ‘man in the street”’ is not per- 
sonally inconvenienced. The great engineers’ 
strike of a few years ago excited comparatively 
little interest in London. A cab strike would‘ con- 
vulse society from west to east, north to south. We 
can imagine what the effect would be on the people 
of London if all the suburban engine drivers not 
only went on strike, but attempted to interfere with 
those who were willing to take their places. 


THE DESIGN OF STEAM ENGINES. 


THERE are few draughtsmen who may not 
examine with advantage to themselves the drawings 
which we published in April of the 5000 indicated 
horse-power Sulzer engines in the power-house of the 
Metropolitan Electric Supply Company at Willesden. 
These drawings, however, can impart no adequate 
idea of the beauty of the workmanship and the judi- 
cious finish of the engines. Itis not possible, we think, 
to produce mechanism which can give more pleasure 
to the esthetic sense. We say without hesitation 
that these great engines are altogether beautiful ; 
and then we proceed to ask ourselves, how they 
came into existence? We fear that it will be beyond 
our power to convey a clear conception of what we 
mean to those who have not had the advantage of 
seeing the engines with their own eyes. Yet we 





to labour as labour is to dictate to capital. But 
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about them which will not be without interest, and 
even utility, for very many of our readers. 

To begin, the engine is desperately complex. 
There are one high-pressure cylinder and two low- 
pressure. The number of separate parts is enor- 
mous. We do not think that any engineer could 
fairly master the scope and relations of the details 
without at least six hours careful instruction and 
observation. There is an infinite number of moving 
parts and joints. To master the lubricating 
arrangements alone requires a study in anatomy 
akin in all respects to that devoted by the medical 
student to the veins and arteries of the human 
body. Pipes take the place of arteries, multiple 
ram pumps represent the heart. Everywhere we 
find evidence of careful design. Nothing seems to 
have been added or left out fortuitously. The 
dimensions and material of every part of the engine 
have been settled, it is quite obvious, after much 
thought. The more carefully we examine it, the 
greater becomes our admiration of those who 
designed and constructed a machine in which every 
part appears to be just what it should be, while all 
the relations of each to each are perfectly 
harmonious; and then once more we ask ourselves, 
how such a steam engine ever came into existence ? 
We do not disparage the design when we say that 
quite as good an engine could be made which would 
have about one-half the number of parts. No 
Englishman could design the engine if he would, 
and he would not if he could. The complete 
object of a steam engine is to cause the rotation of 
a shaft with the least possible waste of energy, 
coal, oil, or money. It seems to us in this country 
that the more simple an engine is, other things 
being equal, the better it will be. But this view 
is strictly insular. It is certainly not the view 
held on the Continent. Why? 

Have our readers ever asked themselves how 
it has come to pass that French, German, and Italian 
locomotives are very different in externals, at all 
events, from English engines? Have they asked 
themselves why in this country so much diversity 
of design manifests itself among our railways? 
If, however, we compare the locomotives of 
all our principal lines with those of, say, French 
railways, it will be found that the English engines, 
while differing among themselves, are much more 
widely separated from the French engines. No 
doubt many of our readers have seen composite 


photographs in which the faces of various states- 
men are combined. If it were possible to combine 
in this way half a dozen English and half a dozen 
French locomotives, a comparison of the two 
resulting pictures would show that a marked 


difference existed. Now the work to be done by 
the locomotives of the various countries named is 
much the same, and we have no explanation of the 
diversity of design to offer save the idiosyncrasies 
of the designers of the two countries. What holds 
true of locomotives holds true of stationary engines. 
The main difference between the designers of Great 
Britain and those of the Continent lies in the fact 
that the former will never use two parts to secure a 
given end if one will serve; and that they will in 
many cases sacrifice the end rather than use two 
pieces. The continental engineer has no scruples 
of the kind. It appears to him to be a matter of no 
moment whether he uses one piece or half a dozen. 
Why this is so we can but suggest. The French- 
man thinks, no doubt, along different lines from the 
Englishman. He is, beyond question, more 
artistic; he appreciates the beauties of a dainty 
mechanical movement, and the more parts it 
has the better. It is to the French and Swiss 
clock and watch makers that the world is in- 
debted for the complicated repeating watch and 
the multitude of fancy clocks and watches and time- 
pieces, which represent an enormous ingenuity. 
But the world has to thank English chronometer 
makers for the instruments which have rendered 
navigation with certainty possible—little machines 
which must be simple in order that they may be 
trustworthy. The turn of mind that induces the con- 
struction of minute repeaters and calendar watches, 
when it comes to work on the design of steam 
engines, operates to just the same end. The 
Englishman does not like complex machinery. The 
continental engineer does. This is the true 
explanation of the difference between the engines 
constructed in the two countries. It is the result 
simply of the national mental characteristics. 

But it may be said—indeed, we have heard it 
said—that such an engine as the one we have 
illustrated—an engine typical of the very best con- 
tinental practice, must be better than an English 
or Scotch-built engine. We ask, better in what 
way? We fancy thatthe question cannot be easily 
answered. It would form an excellent subject for 
discussion in our correspondence columns. We do 
not know what the consumption of steam per horse 
per hour is. No data are as yet available, because 





the engine has until quite recently been run non- 
condensing. The diagrams of which we have pub- 
lished examples are no doubt excellent; yet we 
think that equally economical cards might be 
obtained with a much smaller number of parts. 
We are altogether in favour of drop valves, 
and especially of valves arranged, as in this 
case, in the cylinder covers, so as to reduce 
clearance. But beyond these things we see no 
reason to believe that the designers have secured 
any particular advantage by the multiplication of 
parts. It was long ago discovered that close govern- 
ing will not answer for engines intended to be 
run in parallel, and whereas engines origin- 
ally run within about 1 per cent., have been 
altered to run with nearly 4 per cent. variation. It 
is tolerably safe to say that a good throttle valve 
governor such as Pickering’s will give more satis- 
faction in a power-house than any complicated 
expansion gear for altering the point of cut-off. 
This is a pure question of practice, and has nothing 
whatever to do with theory. 

There is a fundamental objection to complication, 
which is that each moving part represents a possible 
breakdown. If there are ten joints in a valve gear 
instead of two, then is the risk multiplied five-fold. 
But, leaving risk on one side, the more numerous 
the parts the heavier will be the repairs necessary. 
The more complex the engine, the greater will be 
the time lost in taking it apart and putting it 
together again. In another way, much the same 
proposition is involved in the statement that 
nothing but superb workmanship, ample proportions, 
and the best possible materials can justify the con- 
struction of such engines as that we have illus- 
trated. All these things have been provided ; is it 
really certain that a superlatively good engine has 
been obtained—an engine, that is to say, very 
much better than such a one as any first-class 
British firm would turn out? We have said that 
the question is well worth discussion. It is of 
great importance. Why should we go abroad for 
our engines if they can be obtained of equal 
excellence at home ? 


THE MILLING MACHINE. 


On another page there will be found some 
figures which can scarcely fail to attract the atten- 
tion of anyone who takes more than a passing 
interest in the milling machine. They are figures 
which, we are assured, have been taken in the 
ordinary round of daily work, and on the face of 
them they bear evidence of the truth of that state- 
ment. On that very account, because they are in 
no sense test figures, they are the more worthy of 
attention. They have been collected from time to 
time whilst various milling operations were in pro- 
gress, and afford all the data that are necessary to 
draw useful comparisons between the milling 
machine and the lathe—to revive, that is, a dis- 
cussion which waged fiercely some ten or twelve 
years ago and is not wholly dead yet. We have the 
diameters of the cutters, the number of their teeth, 
the material of which they are made, the material 
on which they worked, and the feed and speed at 
which they were used. From these data it is 
possible, by dividing the feed per minute by the 
product of the number of revolutions and the 
number of teeth, to arrive at the amount of work 
which each tooth of a cutter is doing. The 
results will be found startling to those who have 
not hitherto thought of the question in this light. 
Thus we find that in six cases of ordinary good 
workshop milling the actual depth of cut taken by a 
single tooth is astonishingly small, the maximum 
being less than ,,7;, of an inch per minute, and the 
lowest being ten times less—only equal to a feed of 
‘eeoo Of an inch per minute. We have, however, 
to bear in mind that the width of the cutter is in 
some cases large, but in others we should have to 
multiply the cut several times before we ap- 
proached anything like the work that we might 
fairly expect from a single tool in a lathe, 
planing machine, or slotter on similar material, 
for besides the smallness of the cut, it is to be 
remembered that in most cases each tooth only cuts 
for a fraction, which can never exceed 50 per cent. 
of its revolution. To arrive at a closer comparison, 
we may multiply the depth of feed by the width, 
and so get the total cross section cut. Taking the 
broadest single tool in the list before us, we find 
that the total cutting edge is 9°625in. long, but the 
cut is only ‘0007in. The cross section of the cut 
is, therefore, ‘0067in., which is not far below what 
would be expected from a lathe at that speed with 
ordinary steel. But in other cases where narrower 
tools are used, the amount of metal removed is very 
small. 

With such figures before him, one is tempted to 
ask if there is not still room for considerable im- 
provement in this class of machines. Making all 





allowances for the wide difference between the con. 
ditions, does it seem reasonable that we should get 
only at the best about one-tenth of the cut out of 
a milling cutter that we would out of a lathe tool» 
The data certainly point to the fact that it would be 
possible, given a machine of sufticient stiffness ang 
power, to do much heavier milling than jg 
customary. But, then, another consideration 
steps in. As a rule, the kind of machine unde; 
consideration is expected to turn out its work 
with a high degree of accuracy and finish, and the 
amount of roughing down that is demanded of it jg 
but small. We have therefore to ask ourselves jf 
the advantage gained would noi be entirely 
swallowed up by the extra cost of more powerful 
machines by the wear and tear on them, and by the 
more frequent necessity of re-grinding the cutters, 
There is, we fear, but little doubt about the reply, 
The milling machine is already an expensive tool, 
and too little would be gained by working it up to 
its limits to make the additional outlay worth while. 
Moreover, in spite of its apparent defect, the milling 
machine does, on various kinds of work, by reason 
of its wide cut, compare favourably with the lathe, 
It is not uninteresting to note in this connection 
that although the introduction of high-speed tool 
steels has permitted the employment of average 
cutting speeds three times what they used to be, 
the actual economy effected by their use is but 
small, one engineer, whose works are supplied 
throughout with high-speed steel, informing us that 
the saving, as far as he is able to trace it, does not 
amount to much more than 5 per cent. The reason 
is, of course, the same that would make high-speed 
milling uneconomical. High-speed turning is only 
suitable for roughing down, and that should, and 
does in a well-arranged works, occupy but a very 
small percentage of the time of the machine shop." 

Finally, whilst the ordinary milling cutter gives a 
very small output per tooth, the inserted tooth 
cutter, a tool not as widely known or as much used 
as it might be, gives a very good output for each 
tool. We have only one case in the list at present 
before us, but it is to be observed that we have 
leaped from the thousands to the hundreds, the 
feed per tooth in the operation quoted being ‘(1 din. 
per minute, and we believe that Messrs. Tangyes, 
with some of their large machines, could show even 
better figures than that. We should be interested 
to know if Mr. Pendlebury, or others of our readers, 
can give further examples bearing on this question. 
Exhibition cases are not wanted, but data from 
everyday practice. 


—_——____. -_¢6q——_____... 


POWER PRODUCTION AT NIAGARA, 


THIRTEEN years ago, when the International Niagara 
Commission, established by the Niagara Falls Power 
Company, met in London, England, and decided that the 
generators for the installation of the company mentioned 
should each have an output capacity of 5000 electrical 
horse-power, the engineering and scientific worlds stood 
astonished at the project and step. In the years that 
have elapsed these wonderful power producers have been 
installed and operated with great success, and the 
progress in electrica] science has been such that to-day 
even greater machines are contemplated and contracted 
for. In planning its proposed installation on the Canadian 
side, at Niagara, the Canadian Niagara Power Com- 
pany will use generators of 10,000 electrical horse-power 
output capacity. These machines will be wound directly 
for 12,000 volts, three-phase, and will make 250 revolu- 
tions per minute. They will be of the internal revolving 
field vertical shaft type, the field ring to be built up of 
punched laminations bolted together, with joints lapped. 
In the long distance transmission, step-up transformers 
will be used to raise the voltage to 22,000, 40,000 or 
60,000 volts. In every particular they will be wonderful 
machines, and are destined to command much attention 
from the engineering and electrical professions. How- 
ever, this does not wholly indicate the progress that is 
being made at Niagara in the creation of tremendous 
power producers, for it is announced that the Toronto and 
Niagara Power Company will have built generators of 
12,000 horse-power output capacity. These will be the 
most wonderful generators ever made, and when in 
operation at Niagara must prove of great interest. These 
great machines will be operated by turbines placed deep 
down in a wheel-pit, the two to be connected by long 
shafts. Each unit of 10,000 or 12,000 horse-power 
capacity installed at Niagara means a further inroad into 
the water supply that pours down from Lake Erie. The 
Toronto and Niagara Power Company has commenced 
work on its project, and during the next two years it wil! 
be pushed with great vigour, in order that power may be 
supplied at the earliest possible moment. 


COOPERS HILL COLLEGE. 


Ir is a curious thing that in all the discussions which 
have taken place concerning the training of engineers, 
nothing has been said about Coopers Hill College, an 
institution specially contrived to supply men as well 
trained as a college can train them for service under con- 
ditions where the highly taught man was absolutely 
necessary. Possibly this‘silence is due to the circum- 
stance that the results do not appear to have been 
proportionate to the outlay of money and instruction. 
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[t will be remembered that some time ago steps were 
taken to reorganise the college. Professors were 
superannuated, and it was argued that under a new 
régime the college would really prove useful. It is, there- 
fore, not without surprise that we learn that the India- 
office begin to doubt the value of the college, and have 
gone so far as to appoint a committee, consisting of Sir 
Charles Crosthwaite, late Lieutenant-Governor of the 
North-Western Provinces, and Member of the Council of 
India, chairman; Sir James Mackay, G.C.M.G.; Sir 
William Arrol, M.P.; Sir Arthur Riicker, Principal of the 
University of London ; and Sir Thomas Higham, K.C.I.E., 
late of the Indian Public Works Department, with Mr. 
J, E. Ferard, of the India-office, as secretary, to carry 
out an inquiry and determine as soon as possible whether 
this college is to be closed or not. Complete as the 
place is, it seems that a large additional outlay will be 
required to bring the institution up to ‘modern 
standards.” The circumstances are interesting and very 
suggestive. That the college has been on the whole a 
failure is admitted. But failures are more instructive than 
successes, and if the new committee can succeed in 
ascertaining the reason why, and setting it forth in 
detail, they will do a very good work indeed, and establish 
a reference list of things to avoid, which ought to be of 
the utmost utility to the technical education reformer. 








THE GLASGOW AND WEST OF SCOTLAND 
TECHNICAL COLLEGE: NEW BUILDINGS. 


Oy the occasion of the visit of their Majesties the 
King and Queen to Glasgow on the 14th inst., King 
Edward laid the memorial stone of the new buildings of 
the Glasgow and West of Scotland Technical College. 
They are to occupy a spacious site in (George-street, 
which absorbs the old Anderson College, the oldest of the 
several institutions of a like kind which now constitute 
the Glasgow Technical College, and their cost with the 
price of the ground, but exclusive of the equipment, is 
estimated at £210,000, towards which subscriptions have 
been received to the amount of close on £180,000. They 
will cover altogether an area of nearly two acres, and 
will be the largest buildings of the kind in Great 
Hritain. 

Before giving some general particulars as to the size, 
appearance, and internal arrangements of the new 
College, a few notes briefly sketching the history of the 
institution may be of interest, and for these we are in- 
debted to a well-written pamphlet on the whole subject, 
prepared by Mr. William R. Copland, the chairman, and 
Mr. H. F. Stockdale, the secretary of the institution. 
The Glasgow and West of Scotland Technical College 
had its origin in Anderson's College, founded in 1796 
under the will of John Anderson, M.A., F.R.S., Professor 
of Natural Philosophy in the University of Glasgow. It 
would thus appear that it is the oldest institution of the 
kind in Great Britain, if not in the world. In his day 
Professor Anderson, undoubtedly the pioneer of technical 
education, systematically visited the local works and 
became familiar with the masters and artisans in the 
industries then carried on, and his close friendship with 
James Watt, when the latter was an instrument maker 
working under his instructions, was typical of his interests 
and syinpathies. He inaugurated in the University classes 
designed to attract employers and workmen as well as 
students, and these he carried on until his death in 1796. 
He bequeathed all his means “to the public for the good 
of mankind and the improvement of science in an institu- 
tion to be denominated ‘ Anderson’s University.’”” The 
institution, thus founded, was managed by a Board of 
Trustees constituted under his will, and this Board con- 
tinued in existence until 1887, when the institution 
(along with an offshoot of 1823, named the “ Mechanics’ 
Institution,” afterwards the “College of Science and 
Arts”) was consolidated under its present title, the 
Glasgow and West of Scotland Technical College. 

The staff of Anderson’s College numbered many of the 
foremost men of science of their day, and its professors of 
chemistry in particular brought great credit to the insti- 
tution. The first Chair created was that of Chemistry and 
Natural Philosophy, and was occupied by Dr. Thomas 
Garnett until 1799, when he was called to fill the first pro- 
fessorship in the Royal Institution. He was succeeded in 
Glasgow by Dr. George Birkbeck, who formed a special 
class for the ‘‘ gratuitous instruction of the operatives of 
Glasgow in mechanical and chemical philosophy,” in the 
belief that “men should be taught the principles of the 
arts they practise.” It was in this way that the 
‘mechanics’ class "—afterwards the Mechanics’ Institu- 
tion before mentioned—was formed, and its establish. 
ment was shortly followed by that of the London 
Mechanics’ Institution, now known as the Birkbeck In- 
stitution. Dr. Birkbeck was succeeded by Dr. Andrew 
Ure, F'.R.S., the author of “The Dictionary of Arts and 
Manufactures.” In 1830 he was followed by Dr. Thomas 
Graham, F.R.S., afterwards Master of the Mint, and it is 
for Dr. Graham the honour is claimed of establishing 
the first laboratory for public instruction in chemistry 
in Great Britain. The orale was opened in 1834, 
and is only now about to be superseded by the labora- 
tories to be provided in the new building. The 
Successors of Dr. Graham were Dr. William Gregory, 
Dr. Vrederick Penny, Dr. Thomas E. Thorpe, F.R.S., 
the present Director of the Government Laboratories, 
and Dr. William Dittmar, F.R.S. Of the Professors of 
Natural Philosophy may be mentioned Dr. G. Carey 
Foster, the present Principal of University College, 
London; Prof. A. 8. Herschel, D.C.L., F.R.S.; and Prof. 
George Forbes, M.A., F.R.S. Many of the students of 
the College became no less famous than their teachers, 
and of these were Dr. David Livingstone; Lord Playfair ; 
Dr. James Young, F.R.S., the founder of the Scottish 
“ industry. Amongst the members of the Mechanics’ 
nstitutions who afterwards came to eminence may be 





named Jord Kelvin, and his brother, Prof. James 
Thomson, LL.D., F.R.S. 

The formation of the Glasgow Technical College as 
now constituted was effected by an order of Queen 
Victoria in Council, in 1886. Anderson’s College; the 
College of Science and Arts; the “ Young” Chair of 
Technical Chemistry—founded in connection with Ander- 
son’s College by its then president, Dr. James Young, 
above referred to; Allan Glen’s—another scholastic 
benefactor—Institution, and the Atkinson Institution were 
amalgamated to form the present institution. The 
order placed the College under the control of a new Board 
of Governors, which, of course, contained representatives 
of the fused institutions, but the majority of the mem- 
bers were appointed by the Corporation of Glasgow and 
other public bodies. 

It was, of course, no easy task to form the materials 
placed in charge of the new board into one homogeneous 
institution, but that the work has been successfully 
carried out the history of the College in recent years 
affords good proof, as our columns no doubt have shown 
from time to time. Day and evening classes for students 
and workers are organised and conducted for the benefit 
of learners drawn from all classes. From the commence- 
ment the governors declared that their main object would 
be “ to afford a suitable education to those who wished 
to qualify themselves for following an industrial profes- 
sion or trade.” The purpose of the College is not to 
supersede the ordinary apprenticeship, but rather to 
supplement it, and the courses for day students in 
engineering are arranged to permit of their spending the 
summer months in serving part of their apprenticeship 
while devoting the winter to college. 

The maintenance of the institution entails an annual 
expenditure of about £25,000, derived in approximately 
equal proportions from endowments, students’ fees, 
Government grants, and grants from the Corporation of 
Glasgow and other public bodies. The Government 
grants are made under a special minute of the Scotch 
Education Department, with the approval of the 
Treasury; and the Department has recognised the 
College as the Central Institution in the West of Scot- 
land for higher instruction in science and technology. 

The work of the College has hitherto been conducted 
in the buildings formerly occupied by the amalgamated 
institutions and in hired premises scattered over the 
centre of the city, but these have long been inadequate, 
and for some years past it has unfortunately been 
necessary to refuse admission to hundreds of students 
for lack of room. In December, 1900, a meeting of the 
citizens was convened by the Lord Provost of Glasgow, 
to consider the scheme of the governors for the erection 
of new buildings. A committee was formed to obtain 
subscriptions, and in a period of less than two years a 
sum of nearly £180,000 was raised for the purpose. The 
new buildings, which have been designed by Mr. David 
Barclay, F.R.1.B.A., will consist of five large wings, two 
being parallel to George-street, giving a frontage of 
346ft. long, over 100ft. high, and nearly opposite the 
stately municipal buildings overlooking George-square. 
The other three wings are at right angles to the long 
George-street frontage, and parallel to Montrose-street 
on the east. The style of architecture is a free treatment 
of Italian Renaissance, and the main frontage has a centre 
block of three bays slightly projecting on which are 


three spacious arched doorways, each 16ft. wide 
and 20ft. high. The first-floor storey is 20ft. in 
height, and the main frontage to (ieorge-street 


shows five floors and a semi-basement. 

The Prime Movers Laboratory, the Dynamo Labora- 
tory, and the Practical Engineering Laboratory are all 
apartments placed at the bottom of the interior courts, 
and will be lighted entirely from glass roofs. The 
Chemical Departments will occupy practically the whole 
of the top floor, and will contain several large laboratories 
and other similar rooms set apart for special purposes. 
The plan of confining each department to one floor has 
been followed throughout, with the result that the 
internal arrangements generally are believed to be 
admirably adapted to promote efficiency in working. 








JOHN SCOTT. 


WE have to record with regret the death of Mr. John 
Scott, C.B., senior partner of Messrs. Scott and Co., ship- 
builders and engineers, Greenock, which occurred on Tuesday, 
19th inst., at his house, Halkshill, near Largs. Mr. Scott, 
who was in his seventy-third year, was born in Greenock in 
1830, the eldest son of Mr. Charles Cunningham Scott, of 
Halkshill; he was educated at the Edinburgh Academy and 
Glasgow University. He joined the family shipbuilding con- 
cern in 1846, and in 1851, on attaining his majority, became 
a partner. Messrs. Scott and Co. claim to be one of the 
oldest, if not quite the oldest, shipbuilding concerns in 
existence. The great-grandfather of the present partners 
commenced the business of shipbuilding at Greenock in the 
early years of the eighteenth century, and it has been carried 
on from father to son for five generations without intermis- 
sion. The marine engineering business established in 1824 
by the grandfather, Mr. John Scott, in connection with his 
shipbuilding business, under the style of Scott, Sinclair and 
Co., is still carried on by the present partners at the 
Greenock foundry. 

Throughout his lifetime Mr. Scott took a keen and active 
interest in Volunteer matters. He attached himself to the 
1st Brigade R.A.V. in 1859, and on the Renfrew and Dum- 
barton brigades being combined he was appointed colonel, 
which post he held till 1893, when he retired as honorary 
colonel. He was honoured in 1887 by Queen Victoria with 
a Companionship of the Bath. He was a Fellow of the 
Royal Society of Edinburgh, and a member of the Institu- 
tion of Naval Architects, of which body he was elected a 
vice-president a few weeks ago. His share in the delibera- 
tions of the latter body was no mean one, and his views on 
the questions debated—especially those concerning naval 
policy and interests were invariably listened to with great 
deference and profit, He was also a member of the Institu- 
tion of Civil Engineers, and of the Society of Antiquarians 





of Scotland. Throughout bis life Mr. Scott was an ardent 
reader, and his library, consisting of abcut 12,000 volumes, is 
regarded as one of the most valuable in the country. Many 
of the volumes are extremely rare first editions, and his col- 
lections of MSS. includes rare specimens of books produced 
prior to the invention of printing. 

In all that concerned the prosperity and wellbeing of his 
native Greenock Mr. Scott was deeply interested, and for 
years he rendered valuable services as a member and vice- 
chairman of the Greenock Harbour Trust. Mr. Scott was 
an enthusiastic yachtsman, and was Commodore of the Royal 
Clyde Yacht Club and a member of other clubs. 








WOLVERHAMPTON TRAMWAYS. 


THE question of adopting the Lorain surface contact 
system of electric trams was again discussed at another 
special meeting of the Wolverhampton Town Council this 
week. A resolution proposed to the meeting was that the 
11-375 miles of single track equipped by the Lorain Company 
should be taken over as from April 17th last, conditionally 
that the contractors should undertake to replace all the 
existing top plates and granite casings of the contact studs 
with others approved by the borough engineers; and, further, 
the acceptation of the line was to be subject to the company 
doing such work and supplying such materials, free of cost, 
as might be necessary to comply with its obligations. In 
default, the resolution proposed sending the whole matter to 
arbitration. An amendment to this resolution set out that 
the 11-375 miles of track did not fulfil the conditions imposed, 
and that the Council declined to take over and pay for them, 
and further, called upon the company to carry out the 
stipulations contained in the contract, or proceed to arbitra- 
tion. This amendment was carried, after a protracted debate 
by 28 votes to 17. Wolverhampton thus expresses itsel 
dissatisfied with the Lorain system as installed in its area. 
It will be remembered that in our issue of April 24th last we 
discussed a report made on the working of the line by the 
borough electrical engineer. In this document, which was 
of a most impartial character, it was shown that, outside all 
other considerations, the length of line laid would be at _ 
£950 a year dearer to run than the same length of line 
equipped on the overhead system. The matter has been 
creating a large amount of interest and discussion, not only 
in Wolverhampton, but throughout the whole of the Mid- 
lands. The question of cost of working seems to have had 
more weight than any other detail. The reply of the Lorain 
Company is, of course, not yet published; but it appears 
certain, in view of the above-mentioned decision of the 
Council, that arbitration will be resorted to. 








THE INSTITUTION OF MECHANICAL 
ENGINEERS. 


THE annual conversazione of the Institution was held at 
Storey’s-gate on Tuesday night, Mr. and Mrs. Wicksteed 
receiving their guests in the large meeting room. The 
conversazione was in every respect a great success, over one 
thousand persons being present, including a very large 
number of the leading engineers and men of science. 
Excellent music was provided, and a series of cinematic 
views, many of them producing unwonted effects of much 
ingenuity. No doubt, as is usual, much of the hard work of 
pre-arrangement fell on the secretary, Mr. Worthington, who 
has every reason to rest satisfied with the result. 
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A LARGE CONDENSING PI ANT. 


Ix a recent issue, while describing the latest additions 
made to the Willesden generating station of the Metropolitan 
Electric Supply Company, we mentioned the fact that each 
of the large 5000 horse-power Sulzer engines was to be coupled 











provided, so that the valves can be changed whilst the pumps 
are running. The bucket has a top and bottom plate of cast 
iron, anda periphery of brass, working in a brass liner. Each 
air-pump barrel has a diameter of 24in., and the stroke in 
each case is llin. The plant is designed to run at a speed of 
from 100 to 110 revolutions per minute. The crank shaft is 





Swarm 


shaft is provided for pumping the discharge water to a height 
of 20ft. There are two circulating pumps for each condenser. 
They are of the centrifugal type, and are driven by two-phase 
alternating-current motors designed to work with 500 volts, 
Each circulating pump is constructed to deliver 2750 gallons 


| Peri : 
revailing circumstances, 


| of water per minute under the 


to a surface condenser capable of dealing with the whole of of the three-throw type, with the cranks set at 180 deg. apart. | It may well be said that these condensing plants, which are 


its steam. We are now enabled, by the courtesy of the 
makers, Messrs. W. H. Allen, Son and Co., 
Limited, to illustrate and give further details 
of these condensers. The machinery con 
sists of two complete sets, each set com- 
prising a surface condenser, one set of 
three-throw steam-driven air pumps of the 
Edwards type, and two sets of motor-driven 
centrifugal circulating pumps. These con- 
densing plants are claimed to be the largest 
separate plants, which have been constructed 
in this country; or, in fact, in the world. 
Each of the two has been designed to con- 
dense 90,000 lb. of steam per hour from 
the 5000 horse-power Sulzer engines, while 
maintaining a vacuum within 4in. of baro- 
metric pressure, with circulating water at a 
temperature of 80 deg. Fah. 

Of the two illustrations which we 
give on this page, one shows by an 
elevation and plan the general arrangement 
of the plant, and the other a view of one 
of the condensers with an end cover removed. 

The form of the condenser is, as will be 
seen, cylindrical, the outer casings and end 
covers being of cast iron. 

Each condenser has a cooling surface of 

11,000 square feet, so that each square foot 
condenses nearly 8°21b. of steam per hour. 
The tube plates are of gun-metal, and the 
tubes are fastened into them at one end by 
screwed ferrules, and at the other end by 
expanding. The tubes are of the unusual 
size of lin. in diameter. It appears that 
the drilling of the tube plates was carried 
out at a remarkably rapid rate. Four plates 
were laid, one on the top of the other, the 
combined thickness being some 6in. Each 
hole was then drilled right through these 
four plates—or through 6in. of metal—in 
1:66 minutes. The makers inform us that 
160 such holes could be drilled at this speed 
without the drill being sharpened. This 
performance speaks well for the stuff being 
drilled and for the drill. 

It will be noticed from the general arrange- 
ment drawing that no connections are made 
to the end covers of the condenser, so that 
either of these can be removed with a 
minimum of trouble for the purpose of cleaning or inspecting 
the tubes. There isnearly 15ft. between the end tube plates, 
— the tubes are provided with supports between the tube 
plates. 

The air pumps are of the Edwards fly-wheel type. They 
are single-acting, and have no valves in the buckets, the 
delivery valves being placed on the top of the barrel. They | 
are fitted with brass seats, spindles, and guards, Covers are | 


It worss in gun-metal bearings. 


CONDENSER BODY—END COVER REMOVED 


The air pumps are driven by a three-cylinder engine 
mounted above them, as will be seen on page 525. The method 
of connecting the piston-rod of the engine to the air-pump 
rods is well shown in the engraving. The engine, which is 
one of Messrs. Allen’s vertical open type, is constructed to 
work at 1501b. steam pressure, which, it will be remembered, 
is the pressure at Willesden. 

A small force pump driven by a connecting-rod from the main 


at the present time in course of erection, will form a worthy 
adjunct to the extension engines and 
dynamos which we have already described. 


ee 
ANCIENT COMPOUND ENGINES 


In his chronicle for the March bulletin of 
the Société des Ingénieurs Civils de France, 
M. A. Mallet refers to the series of articles 
on ‘‘ Compound Engines Sixty Years Ago,” 
published in THe ENGINEER during 1891, 
and gives details from a Russian source of 
the engines made by Roentgen, of the Fije- 
noord Works, Rotterdam, for the three tugs 
Volga, Hercule, and Samson, owned by the 
Volga Steam Navigation Company, which 
dates from 1843. 

The first of these steamers was built in 
1846, and the two others in 1847; and they 
are all fitted with compound engines. The 
steam cylinders, placed opposite one another, 
are connected by a pipe forming a receiver, 
and the crank pins are connected by a link. 
The steam distribution is effected by cylin- 
drical slide valves, actuated by a single 
excentric, that serves for steaming both 
ahead and astern. This excentric, which is 
not keyed on the paddle-wheel shaft, but is 
driven by a driver on this shaft, is balanced 
by a disc carrying a catch pin corresponding 
with the driver, and separated by an angle 
of 180 deg. - 2d, d being the angle of the 
excentric’s lead. 

For changing the direction from ahead 
to astern the excentric rod was separated 
from the slide valve by the action of a 
paddle, and by means of a hand lever the 
position of the slide valve was altered for 
reversing the motion. The catch pin of the 
excentric in contact with the driver on the 
shaft separated from it, the shaft revolving 
until the driver encountered the other catch 
pin and drew along the excentric, when the 
excentric rod engaged with the pin carried by 
the slide valve. This, remarks M. Mallet, is 
the ordinary method of reversing employed 

almost exclusively for engines driving paddle-wheel shafts 
until about 1860. : 

Each of these steamers carried six boilers, arranged three in 

| front and three behind the engines. Later on these boilers 

were superseded by others of five atmospheres pressure—three 

for each boat—made by Ravenhill and Salkeld, of London ; 

| and during the present year new boilers for naphtha firing and 

eight atmospheres pressure—four boilers per boat-— were 
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supplied by a Russian firm, which also made for the Hercule 
new paddle-wheels with eleven feathering floats. 

It may be said in praise of the constructor that these 
steamers are still the best and most powerful that exist on the 
Volga. When towing, against the stream, a vessel of 
100,000 pouds—1600 tons—-burden, the engines make from 
28 to 30 revolutions per minute, corresponding with a piston 
speed of 7ft. per second, so high a speed being obtained by no 
other paddle steamer on the Volga. Notwithstanding their 
great age, these engines remain what they were when first put 
in, having never required thorough repairing, and they have 
served as a model for a whole series of marine engines built at 
the Hax Works, Kongour, most of them being compound, 
with the cylinders placed opposite one another and the cranks 
being connected by a link or a common pin. 








A TRIPLE TUBE CROSSING, 


\ REMARKABLE and noteworthy engineering work which 
we propose to describe briefly, is at present being carried out 
In connection with the metropolitan railway now in course 
of construction at Paris. It consists in superimposing one 
line over another, and the two over a third, and situating the 
triple crossing at a common point. A plan of the whole 
arrangement is represented in Fig. 1, and in Fig. 2 there is a 
view of the block of masonry in which the three tiers of lines 
are embedded at their proper levels. The three lines, which 
all belong to the Metropolitan system, are the branch from 
Courcelles to Ménilmontant, that from the Palais-Royal to 
the Place du Danube, and the third from Autueil to the 
Opera. Taking them in the same order, they are distinguished 
in the two figures, by being marked as lines 1-1, 2-2, and 3.3. 
The first of these is shown by a thin full line, and is situated 
at the lowest level. The next is indicated by a broken line, 
and the third and uppermost by a strong black line. It will 
be seen from Fig. 2 that the highest tube, that from 
Courcelles to Ménilmontant, appears as passing completely 
through the structure of masonry, while but one length of its 
neighbours is visible. One of the objects of building this 
common support is to enable the lower tubes to be got in 
Without interfering with the working of the upper stage. It 
18 an ordinary occurrence, both above and below ground, for 
one railway to be carried over another, but a similar case to 
the one before us, in all its special features, is rather a 





| ground. A large sheet of water, fed by an old brook, was 
| discovered at a depth of only 16ft. under the surface. 
| was drained away, and the foundations got in by means ofa 


novelty, and may be fairly considered as ‘‘ not to be met with 
on other lines.’’* 

The building of the block of masonry in which the three 
tubes are encastrés was commenced by the erection of the 
three massive pillars A, B, and C, in Fig. 3. _ The founda- 
tions of these were sunk by the compressed-air method to a 
depth of 66ft. beneath ground level, and are intended to 
serve to carry the system of arches and floors shown in Figs. 
3and4. At a depth of 53ft. below ground is placed the 


Fig. I. 
Plan 





lowest line, that from Auteuil to the Opera(1). Trial borings 
made a couple of years ago indicated that at a depth of 40ft. 
sand heavily charged with water was encountered, which 
necessitated the employment of the more expensive system 
of sinking. It is forty years since the Opera was built, 
and the foundations were carried to a depth of 46ft. below 


This 


cofferdam. A layer of cement concrete 6ft. in thickness, in 
the form of an invert, constituted a base for the super- 
structure. The three massive foundations of the supports 
A, B, and C are respectively of sections 27ft. by 29ft., 64 by 
26, and 81 by 26, and will be situated as shown in Fig. 4, 
which is a plan on the line § S in Fig. 3. At a depth a little 
below the rail level of the line 2-2, from the Palais Royal to 
the Place du Danube, in Fig. 3, these sections are greatly 
reduced, so as to form smaller pillars to support the arches, 
wing walls, and the rest of the masonry belonging to the 
common junction of the crossings. The first of these, A, in 
Fig. 4, is placed at the point where the abutment of the line 


Fig 2 
Block of Masonry at crossin 
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from Courcelles to Ménilmontant commences to rise above 
that from the Palais Royal to the Placedu Danube. The 
other two, 6 and c, are parallel to one another, and are 
separated by a distance of 17ft. The axes of tubes 1 and 2 
are shown in thick, broken lines in Fig.3, and the axes of the 
whole three in plan in Fig. 4 in a similar manner. 

A reference to Fig. 3 will point out that there are two 
platforms or floors, one at ground level, and the other beneath 
the rail level of tube 3-3. The former consists of five main 
girders, with spans varying from 38ft. to 77ft., carrying cross 


Fig 3 
Section along DEF GHI Fig 4 
N an 





girders spaced 11ft. apart, stringers at intervals of 4ft., and 
jack arches Yin. in thickness, upon which the roadway is laid 
In the second there are four principal girders from 41ft. to 
66ft. in span, with cross girders placed directly under the rails. 
The works on line 3-3 are being rapidly pushed forward, and 
should be finished by the end of the present year, if the whole 
of the mass of masonry at the crossing makes equally good 
progress. Line 3-3, from Courcelles to Ménilmontant, together 
with the other two alluded to, constitute the only system of 
the Metropolitan which the city of Paris has pledged itself to 


Fig 4 
Pian on line &.§ Fig 3 
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construct, by virtue of its agreement with the Compagnie 
Concessionaire. Other lines, it is true, were conceded at the 
same time, but the conditions are of a contingent character, 
which the city is not necessarily obliged to ratify subse- 
quently. 








THe RarLway CLun.—At a meeting of the Railway Club held 
on May 13th, at the Memorial Hall, Farringdon-street, E.C., at 
7.30 p.m., Mr. J. F. Gairns being in the chair, a very interesting 
paper was read by Mr. C. M. Wates, entitled ‘Through Routes, 
Ancient and Modern.” It was shown by the lecturer that our 
principal railway routes follow to a very great extent the old Roman 
roads. The paper also dealt with existing rivalries between com- 
peting lines, more particularly London and North-Western and 
Midland. A lengthy discussion followed. 


Roya. InstTiTUTION.—On Tuesday next, May 26th, at five o’clock, 
Professor Edmund J. Garwood delivers the first of two lectures at 
the Royal Institution on ‘‘The Work of Ice as a Geological 
Agent;” on Thursday, May 28th, at the same hour, Professor J. 
A. Fleming commences a course of two lectures on “Electric 
Resonance and Wireless Telegraphy ;” and on Saturday, May 30th, 
at three o’clock, Professor S. P. Thompson begins a course of two 
lectures on “‘The De Magnete and its Author.” The Friday 
evening discourse on May 29th will be delivered by his Highness 
the Prince of Monaco on ‘‘The Progress of Oceanography ;” and 
on June 5th by Professor H. H. Turner on ‘The New Star in 








* Le Genie Civil, April 11th, 1903, 


Gemini.” The extra discourse on June 19th will be delivered in 
French by Professor Pierre Curie on “‘ Radium,” 
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LETTERS TO THE EDITOR. 


(We do not hold ourselves resp gals pin 


of our 





STEAMSHIP PROPULSION: A RETROSPECTIVE NOTE. 

Sir,—Over fifty years have elapsed since, on examining the 
record of trials of steam vessels built by the late eminent engineer, 
Robert Napier, of Glasgow, and reliable data procured from other 
builders, I became cognisant of a fact, more fully developed later 

-when the screw as propeller, had come to supplant the paddle 
wheel—as follows: When the logarithms of the trial powers were 
diminished by the logarithms of the attained speeds, and, further, 
by the logarithms of the three-fifth power of the vessel’s displace- 
ment, in tons: the residue, exceedingly nearly, seemed to be, one 
twenty-ninth part of the recorded trial speed, after this had been 
diminished by a speed, special for the particular vesse!, which I 
named its subdominant speed and distinguish by the symbol X, so 
that, as a formula, this is expressed by— 

Log. E — log. V — 3 log. D = ! (V - Xp 

Further, in the usual run of vessel, designed and built by com- 
petent parties, and tried under similar favourable circumstances : 
a very common value of this subdominant speed was X = 7-086. 
In illustration, I quote the trial data of two, amongst the last 
paddle vessels built by Messrs. R. Napier and Sons, viz., the mail 
steam vessels Persia and Shannon, and also those of her late 
Majesty’s paddle yacht Victoria and Albert, all built about the 
same time, and as follows :— 


-uddle Steam Vessels. 
- : rer Victoria and 
Trial data. Shannon. Persia. ‘Albert. 
Displacement D, tons .. 3400 .- 5100 -- 2160 
Power E,ind horses .. 2928 e. 40€3 -. 2406 
Speed V,n. miles .. .. 13-9... > ae 15-0 
Values X,p. miles .. .. 8-691 .. 7-077 .. 9-066 


Therefore, | (V-X) ..  -1708... +2887... - 2046 
Victoria a d 


Albert. 
2.0007 


Persia. 
2-2246 


Alternat‘vely. Shannon, 
oS ae 
adi, log V.. . 


a EC ee 
Subtracted from log. E .. 
Leaves, log. . - log. D* 


Therefore, log. : - 
Svalwex 
= log. D5 V + | (V - X). 
(V-X) 

And by anti-loge. E= D> V10 79 

First deduction, E is explicit from this formula, which expresses 
a definite relation of power and speed. 

Let us next apply this same formula to a number of well-known 
Transatlantic screw steam vessels, which, although built by 
different firms, singular to say, present this remarkable charac- 
teristic—see following table. 

Second deduction ; we have a simple and direct means of com- 
paring the efficiencies of vessels and determining some principal 
causes thereof. For example, the Shannon’s value of X is 8-961, 
while that of the Persia is 7-077, and of Victoria and Albert 9-066. 


Hence, ~ (V — X), for the respective vessels, at the trial speeds 


are, -1703, -2387, and -2046, values to which, if the respective 
values of log. V and log. D® be added, their sum will, obviously, 
give the exact values of the logarithms of the trial speeds. The 
smaller value of X in the Persia, as compared with the Shannon, 
is explanatory of the fact: the paddle wheels of the Persia had the 
old style of radial fixed floats, while in the Shannon and Victoria 
and Albert, feathering floats were fitted. Let us consider the 
effect of alterations in values of X, in contrast to cases where 
X = 7-086 in all. 


Thus, Shannon at 13-9. 
If pS (V- X) = -2887 .. .. .. 1703 
Add, log. V = 1-1430 1.1461 
And, log. D> = 2-1533 2-2243 
log. E = 3-5350 3-5410 
$= 3412 


And, E = ere 
On trials, B= 2038 .. .. .. 4068 





484 greater 592 less 
That is to say, with value; of = (V — X) exchanged. { 


Differences 


Transatlantic Screw Steam Vessels, 


Trial data of s.s .. Lahn. Alaska. 
Displacemet t, D tons 7700 = 

Indicated horse-powers, E = 8900 
Speeds, n. miles V= 17-78 
Values of X= 7-086 


Therefore, x (V- X)= - 3676 


2-3319 
1-2499 


Now, logs. Dé = 
Add, logs. V = 


Sums = 3-5818 
Subtracted from logs. E = 83-9494 


Differences = 3676 
Exxtly same as , (V - X). 
zy 


Pezsia at 14-0. Then, if X = 7-086, Shannon at 13-9. Persia at 14-0. 


City of Rome. 


Kent on her first trial, only attained the speed 21-7 n. miles with a 
small excess of power, The best of the Essex, after some propeller 
alterations, has been stated at 22-6 n. miles. Now, the seeming 
standard value for X in British vessels is 7-086: by which the speed 
ought to have been 23-709 n. miles. Thus, for the speeds V 
= 21-7, 22-6, 23-079, we have X = 3-833, 5-374, and 7-086, 

Test, V = 31-7 os. ve oe 23-079 
X = 38-883 .. .. 5-374 “sper? Om 


S lw | a ee, 
Add, lg V = 1-8365 1-3541 1-3749 
And, loz. D? = 2.3947 2-3047 2-8947 
4-3473 4-34238 4-3428 

22,250 £2,010 .. 2. 92,020 I LP. 

So that unless there is a considerable improvement by altera 
tions of the propellers, 23,130 indicated horses would be required 
to give 23-0 n. miles in these vessels. A number of years have 
elapsed since a still more striking illustration was furnished by the 
trials of H.M.S.S. Iris, a very fine high-powered despatch vessel, 
designed for a very high rate of speed. 

Tried at a displacement of 3290 tons, and engines developing 
7503 indicated horss-power. The speed attained was only 16-58 
n. miles, which, by the foregoing system of analysis, gives 
X = -764, instead of over 7-086, a little over one-tenth. An 
obviously, ridiculously poor result. And consequence of much of 
the power being expended by the four-bladed twin-screw pro- 
pellers churning water, instead of propelling the ship. So upon 
one-half of the propeller blades being removed, there was a more 
reasonable result, and with 4368 indicated horse-power the speed 
obtained was 15-73 n. miles, with X increased from -764 to 6-064. 

Iris II. test. 
K 
Log. <i 


Sums, logs. EK 
Ke E 


2-4436 V = 15-780 


2-1103 X= 7-086 


+8333 2°81 


Log pv 


ae y-X 9-666 - §-644 
but, P 15-730 5+ 730 
6-064 - 7-086 
Power E in the two cas:s. 
And, 1(v-X)= -8838— “2081 
zy 
Add, leg. V = = 1-1967 : 1967 
And, log. D> = 2-1108 _,, 2-1103 
Sum, log. E 38-6403 nr 83-6051 
as E 4368 » 4028 340 LHP. 
{less 
More speed with fewer revolutions of propellers being desirable, 
after various alterations of propellers, at a fourth trial 18-59 n. 
miles speed was obtained, with engines developing 7556 indicated 
horse-power, but X = 4-128—a long way from 7-086. Finally, the 
displacement being increased to 3724 tons, a speed of 17-93 n. miles, 
with 7333 indicated horse-power, was obtained, raising X slightly 
to 4-408, as shown in calculation V. Had this vessel been fitted 
with feathering fioat paddle wheels on her first trial she would 
have attained the speed 16-58 n. miles with about 3500 indicated 
horse-power less than expended with her twin-screw propellers, 
and the best amended result would, or might have been, attained 
with about 2000 indicated horse-power less. 
Iris [V, test, and X = 7-086 Iris V. test, and X = 7-086 
; gives— gives — 
_ = 2.6090 V= 18-590 .. Log. © 2-6105 V 
2-1103 ., Log. D'= 21425 


= 4937 - 3967 .. 4680 


= 11-504 13-572 
= 18-590 = 17-980 


X = 14-462 
y = 18-590 


<= 4-128 = 7-086 .. = 4-408 = 


Power E, in the two cases. Power B, in the two cases. 


lw-x) = -4987 9967 .. 4680 3756 
29 


Victoria and Albait at 15-0. 
re ee ae 2046 

1:1430 1-1461 1:1761 

2°1533 2-2246 2-0007 


85818 .. .. .. 838-6001 .. .. .. 38-3814 
3400 ¢ 08 es 4065 5) pee a.ob 206 LHP. 
S008 xc ac cc MMB we cs ee EO 
472 greater... i aoe correct. 
When X = 7-086 is taken, for Shannon, instead of the true 
value, 8-691. 


Campania 


| 


Majestic | | 
d 


Umbria and | New York | 
Etruria. | 
9,862 
14,320 

19-95 

7-09 

4596 


2-3964 
1-2909 


3-6963 


| 
| 
| 
| 
| 
1-3651 
4-1559 | 
| 


3-9183 
4-4921 


4596 5788 


Further Ilustrations from Screw Steam Vessels of the Royal Navy. 


aa _ ! 
| 


Prince | Bedford 


; Torpedo 
Trial data of H MS... boat. Consort. 





 Dtons =| 82 6430 9,860 
Indicated horse-powers, E = 540 3967 16,005 
Speeds, n. miles = 21-5 13-0 21-2 
Values of c= 7-086 7-086 7-086 


Displacement, e 


Hood. 


14,150 
1,545 26,790 
17-0 

086 7-086 7-086 


County class | Kent and oi. 
yl ’ 
3. 


Leviathan. |Good Hope. (as tried). 
5 


ssex 
(ought to be) 








14,700 14,100 


21,380 
20-57 21-891 


| 

| 9,800 | 9,800 
| slightly over | 
| 22,000 

| 


5-374? 


Therefore, = -X +2040 4865 3418 4650 5105 5940 


Values of 2-4889 2-8780 


Subtract, logs. D* =| 2-2849 23914 | 


2-8320 


2-4905 


2-9652 3-0000 2-9887 83-0108 


2-5002 2-3947 2-347 








Differences a -2040 -4866 
Exactly same as > (V - X). 





| 


| 8415 +4650 -5105 


| 
| 
| 
2-4895 | 


-5940 -5732 6161 








The last three columns of this table refers to the recently made | Add, leg. V = 1-2693 
A me . 
state : as yet, there has been a failure to obtain the expected speed | — pai A ae 


trials of vessels of the County class, notices of which published, | 
of 23-0 n. miles with the developed power 22,000 indicated horses, | 


which had been adjudged necessary for that speed, hus, the | “’ 


1-2693 .. 1-2548 
2-1103 .. 2-1425 2.1425 
83-7763 .. 3-8653 3-729 
r E= 7556 5800 .. 7333 5928 
Differences 1756 1.H.P. less. 1405 L.H.P. less. 


1-2548 


We are not to conclude from*such cases that screw Propellers 
always display such anomalies, and wastes of power. ‘Tako _ 
example, H.M.S, Prince George, 14,900 tons displacement = 
pelled at 18-3 n. miles by 12,253 indicated horse-power, is 
H.M.S. Prince George— 

re OV cc kk ee ae ee ee 41-0583 

MR sch ak oe) lee ah. ss ce 


Log. © ee ea we eee ee ‘ = 8258 


Log. 1° 2-504) 
1 


pAE = Bh ites werias tied “8218 


RAS ee 9-332 
But, \ = 18-800 
Re ee + = 8-968 


As shown in the foregoing, we have X — 8-968, a considerable 
excess over the 7-086 standard, which would have required 14939 
indicated horse-power for 18-3 n. miles speed. Or, take ‘th 
interesting case of H.M.S. Viper, 382 tons displacement, propelled 
at 36-858 n, miles by 12,300 indicated horse-power. ‘This gives 
X = 8-606, and the power for that speed 1580 indicated horse. 
power less than would have béen requisite for X = 7-086. Powers 
being E = 12,300 and 13,880, as shown by the calculati y 
following :— 

H.M.S, Viper (trial). If X 7-086 
Log. E = 4-039 = Lag. 12,100 = 4-1423 — log. 13,509 
Ly. V = 1-5665 = 11-5665 ; 


Log. © = 2.5934 = 2.5758 
, 
Log. D* 1.5492 = 1-5492 


1 ; e 
V-) 9742 = 1. 
ro ( X) 1 
oe ae 28-252 29-772 
But, Vv 36-858 = 36-858 
X = 8-606 7-086 
These results are simply a direct statement of the physical facts, 
The powers per mile, when in uniform movement, and so long as 
circumstances are not altered, are expressed by the ciuation 
log. = = an X)+aV. A thermodynamic formula : log. t 
representing the units of heat, which each minute must have been 
disappearing from the motive steam in developing the power f, 


as measured by the indicator diagrams ; a5 (V ~ X), is the practi- 


cally approximate value of the heat “pees in bringing the vessel 
to the state bordering on motion. In former papers | denoted 


this by the symbol /, and the foregoing equation as, log. - = 


log. + a V. Or by the anti-logarithms E = 4 V 10° . the true 
relation of power and speed in steam vessels, which I have so often 
illustrated in THE ENciIngER. Had we written, / = a and V? 
instead of 10° ¥ (meaning the number of which the common 
logarithm is « V). Where « denotes the heat expended, per mile, 
for every unit of the product /) V : that is to say, the volume of the 
Poncelet current, or water displaced by the vessel’s progression, 
this equation would change into E = ~ V*, the Admiralty dis. 
placement formula, ‘he important matter to notice is the esti- 
mated resistance of the Admiralty formula V?, is changed into 


107 7 aud CU the estimated, wholly erroneous, measure of com- 

parative efficiency being replaced by 107 ee also D’ replaciog 

D!, we have the formula, E= D' V 10 ~ *)® instead of 
4 

E = D V*, No one, in the slightest degree, has invalidated or 


U 
shown an alternative to these changes; and the present paper 
illustrates one of the manners, in which they are made practically 
useful. ROBERT MANSEL. 
Penge, London, 8.E., March 9th. 


THE PREMIUM SYSTEM FROM THE STANDPOINT OF THE 
WORKMAN, 


Sir, —As a business man, the employer naturally concludes that 
to appeal tc the business instincts of the workman is the best way 
to attain to the greatest ‘efficiency "in output. Bat the introduc- 
tion of any of the bonus systems in a workshop has some results 
that I believz are not in many cases foreseen by the employer, and 
a consideration of one or two of these results, as 1 have observed 
and experienced them would, I believe, make it questionable whether 
the bonus systems are so effective as many people imagine. _ 

Among the most important agencies to promote efficiency, 
economists tell us, is to be classed ‘‘ division of labour.” But the 
bonus systems seem to me to run counter to this teaching ; for if 
the workman requires to consider the prico—to him—of the job 
he is engaged at, the time required to doit, as well as to see that 
he does it right, and keep these considerations constantly in his 
mind from the start to the finish, the concentration of mind is 
wanting that is necessary for maximum efficiency. It is true 
that in the lathe, for instance, there is a great deal of work done 
that requires very little nervous tension ; but judging from my own 
experience the work that requires careful handling in the lathe 
tends to increase as the simpler kinds of work are handed over to 
the special machines. The employer, I suppose, thinks he has 
more difficulties to contend with than the workman in the course 
of the manufacture—difficulties in the way of estimating costs, 
questions of designing, &c.; but if, in addition to these business 
difficulties, he was also to be made responsible for, say, turning 
out a double - throw crank shaft for a compound _ engine, 
fitting the excentrics, bearings, and fly-wheel, he would, | imagine, 
be ready to admit that either the crank shaft would not be turned 
out properly or his management of the business would be inferior, 
and the probability is both these results would follow. It is the 
same with the workman. In doing a job on the day-work system 
considerations of cost and tifne are not present in his mind, and he 
usually proceeds in an equable manner from the start to the finish 
of the job. But when he is working on a bonus system he usually, 
to make sure that he is not going to be behind with it, proceeds 
with a rush at the start and has a more than is necessary margin 
of time for any difficulty that may arise, usually in consequence 
of the rush as he draws to the end of the job, and it need 
scarcely be said that, considered as an instrument, violent fluctua- 
tions in the running of the workman are not conducive to 
efficiency. f ; 

Again, if the workman looks at the job as a business man to see 
how much he can make out of it, and it is made clear to him that 
this object is to be reached by doing it as quickly as he can, the 
employer usually infers, I suppose, it is in the power of the work- 
man to proceed more quickly under this stimulus, 

It is, however, my experience that in many cases he is not able, 
and fora very sufficient reason as it seems to me. It is that the 
bonus system disturbs the play of customary forces in the work- 
man. An expert, in workiog the lathe, for instance, is very often 
doing things—judging the strength of the cut required, the 
amount of feed required, how much it is necessary to leave for a 
finishing cut, &c.—doing these things almost instinctively, the 
result of constant practice ; and if his mind is disturbed by con- 
siderations of cost and time the instinctive nature of these 





operations tends to evaporate, and the job takes longer than 1t 
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otherwise would, and this altogether independently of the will of 
the workman. : Sy ) 
Commenting on Mr. Carnegie’s speech at the meeting of 
the Iron and Steel Institute you say, and it seems to me 
rightly, that his bonus schemes do not, touch the question of 
wrelations of labour and capital. But is that not because they 
' e an attempt to make it a purely ethical and economical 
auestion ? Can you exclude politics from it? It seems to me you 
po if the question is to be adequately dealt with; and a 
technical journal is not, I suppose, the proper medium for such a 
discussion. At the same time I should like to say I do not know 
ny one publication that speaks with greater frankness than THE 
ENCINEER —that looks the facts more squarely in the face. ‘This, 
indeed, is only what might be expected, for, as far as I can see, 
neither employers nor employed in engineering have anything to 
conceal in this connection, and, therefore, are disposed to speak 
plainly. It must, however, I think, be admitted that as yet the 
utterances are merely tentative, A, TURNER, 


May 18th. 





PROFIT SHARING, 


§in,—Your article on the views of Mr. Carnegie and Mr. Artbur 
Balfour, while tending to a better understanding of the problems 
before us, leave much still to be said. It is not so much industry 
that has to be stimulated and rewarded as talent and zeal. Capt. 
Jones got his salary of £10,000 a year because by his intelligence 
and energy he was able to earn £100,009 for his employers, and to 

avoid losses to a like amount, which a less competent man might 
have caused. ‘Too often available talent goes unrewarded and 
depressed. Ina large concern prosperity may possibly have been 
due to the partners, but more often to some one man—Brown, 
Jones, or Robinson—who is never heard of outside. Suppose a 
firm of engincers have made a great success and profit by some 
invention, or, what is better, some ingenious application of an 
invention due entirely to a foreman or head draughtsman. The 
latter may have attained to the magnificent salary of five guineas 
aweek. [low often does the proprietor in such a case congratulate 
bis able assistant on the achievement, hand him twenty £5 notes 
as a Christmas present, and tell him there is much more in store 
for him if their common interests continue to prosper. Will not 
that man go home to his wife or to the girl he wants to marry 
stimulated far more than if he waits the possible chance of telling 
his employer that he has an offer of £100 a year higher salary 
from another firm, and is grudgingly offered a rise of £150 a year 

o stay. 

' Generally, the rewards go elsewhere, say, to the employer's son 
or junior partner, who in the intervals between golf and hunting 
poses as a leader tu his business friends, and takes all the honour 
and profit too. Was it not Mr. Carnegie who said that a man was 
never worth his salary who was not always earning more than 
what he got / Without going so far as to say that the majority of 
employ¢s are commonplace or idle, one is often inclined to think 
so, Ask the ordinary bank clerk or junior draughtsman for infor- 
mation concerning bis own business, but just a little outside his 
daily routine. He does not know. His main anxiety is to rush 
off to his football or cricket or billiards. It is the man who reads 
all round his business, who is hardworking and ambitious, who is 
likely to find his chance, and te ready when it comes—a man with 
a healthy discontent, one who has the right to be discontented, 
because he knows he is of more value than other men, and is not 
paid accordingly. 

John Burns once said he never knew a man worth more than 
£500 a year, nor could he imagine one. The men who are worth 
a higher salary become scarce as the rate advances. They tail off 
rapidly beyond £500, but men of £1000 and £5000 are needed all 
the same. 

The rich capitalist too often gradges a fair remuneration to his 
ablest men, but so does the Socialist also. The latter, from his 
stump in Hyde Park, tells his audience that everything rightly 
belongs to the son of toil, a title he would limit to those who dirty 
their hands. The unionist says the same, but does not act up to 
his theory by giving the bricklayer’s labourer higher wages than 
the bricklayer because he exerts more foot-pounds of energy in 
taking a hod upa ladder. The Unionist-Socialist-mechanic claims 
a higher pay tor skill, but only for skill in shirt sleeves. With a 

lack coat it becomes a parasite. 

A bonus on wages is to the ordinary man a mere bribe to do his 
duty. He is entitled to a living wage but to no more, The bonus 
fund should be concentrated on the men who know how to do and 
do it zealously. A rapid rise in salary, a bonus, or a partnership 
is the wise gift of the employer to the man who is really worth it, 
and who can make his business spin. 

AN ENGINEERING CYNIC. 

May 18th. 


PIECEWORK AND OTHER THINGS, 


Sin,—I should like to say a word or two to back up “‘ Progress’s” 
letter in your last issue. 

There is no doubt a good deal of truth in the view lately ad- 
vanced by many people that the British workman will on occasion 
intentionally work below his capacity, but there is a lot more 
behind which does not appear to the casual observer. 

| wonder what difference would be made to the output of a shop 
if every lathe were provided with an ideal change speed gear. No 
such thing as I mean can be had, and I believe it is scarcely 
possible to produce it, but it is useful for an illustration. What I 
mean by an ideal change speed gear is a device whereby the lathe 
operator can, without leaving his place at the slide rest, and prac- 
tically without effort, and also without stopping his machine, give 
any speed to the spindle. I believe that such a device would make 
at least a 10 per cent. difference to the output, and probably more. 

Many of these writers who contend for the degeneracy of the 
British workman’s morals lose sight of the fact that the workman 
is human, and tbat it requires something beyond human nature to 
undertake what may be a somewhat severe muscular strain at the 
end of a day’s work to save another man a fraction of a penny. | 
have had a very instructive illustration of this in my own person. 
| never served my time in a shop, but I often take on a job in my 
own shop to pass the time, or under the fond and often deluded 
hope that | am saving time. The other day I was doing this, aud 
had my lathe running in double gear, fastest speed for a roughing 
cut. | then had to take one finishing cut over the job, and the 
slowest speed single gear might have been used with some advan- 
tage. I debated with myself whether it would really save time to 
shift belt and change gear, or whether I should not lose as much 
time in so doing as I eaved in the higher speed over the work, and 
I came to the comfortable vonclusion that I had better keep 
things as they were. Suddenly 1 remembered that I had a meeting 
or something in half an hour’s time, and that I should have all my 
work cut out to get through the job, which I wanted to finish 
before leaving it, in time. That belt was shifted in less 
than no time. Now it seems to me that this is a valuable 
lesson. Is it likely that the average man, though by no means 
& rogue or a etindior, would do for me what I did not do 
or myself? I do not think so, and do not blame him, but I do blame 
the belt-shifting’arrangements of modern machine tools. It requires 
Qo siuall effort, in many cases, to get the belt on to the largest 
Cone pulley of the countershaft.. I believe that a very considerable 
Saving would be effected by having a belt striker up near the counter- 
shaft cone pulley to help to shift the belt with. Then, again, | 
believe few emp oyers realise with what reluctance the average 
workman undertakes a calculation in arithmetic, no matter how 
simple. When he does realise this, he will have every lathe cone 
pulley stamped with the revolutions it gives, and a table of the 
revolutions corresponding to each diameter and material will be 
laced opposite the tool. - The same thi applies to twist drills. 

ou hardly ever see them running to fall speed, and for that 





matter there is hardly a machine in this country whichis arranged 
to run a drill up to its limit, though the drills themselves will stand 
it all right. I have a couple of machines alongside one another. 
One is a Yankee radial, and the other is a Scotch ordinary common 
or garden drill. The former will just run drills up to speed, though 
to do it the drills have to be sharp, and the wear is considerable on 
belts which have to be very tight ; the latter will not, under any 
circumstances, run a drill to its limit. There are very many users 
of twist drills who have no idea at what speeds they will safely cut 
mild steel. For instance, a lin. drill can be safely run at 120 
revolutions per minute when well lubricated and properly 
sharpened, and it will then bore something like lin. per minute. 
If you asked a man accustomed to the old flat drill for what size of 
drill this speed was good, he would probably tell you, after looking 
at the spindle, ‘‘ about jin.” 

The moral of al! this 1s, that the wise employer will save his men 
all the trouble he possibly can, and in return he will get more work 
out of them, not for gratitude, but for precisely the same reason 
that more work can be got from a well-oiled and well-cared-for 
steam engine than from a neglected one. 


Camborne, May 16th. J. 8. V. Bickrorb., 





CONCUSSION AND WATER-TUBE BOILERS. 


Sir,—It is really astonishing the number of faults and short- 
comings of water-tube boilers that can be conjured up in the minds 
of those not practically acquainted with them, but the latest is the 
most extraordinary of all, for according to the principal article in 
your issue of May 8th it would appear that they are liable to have 
their ‘tubes bent and several of them burst” simply from the 
firing of the guns during target practice with the ordinary service 
charges. 

The author of such an idea can have but little knowledge of the 
number of warships in constant service fitted with small tube 
boilers, which are comparatively fragile in their construction when 
compared with a large tube boiler, such as is fitted in the Maine, 
and yet such a thing as a tube being started as the result of firing 
the guns is absolutely unheard of. 

Water-tube boilers would indeed be utterly condemned for use 
on board vessels of war were such a thing possible, but the tubes 
of a water-tube boiler are no more liable to be affected by the 
firing of the guns than those of a cylindrical boiler, as was shown 
by an experiment to test this which was carried out here with a 
large armoured cruiser not long ago. 

Being the first vessel for that navy to be fitted with water-tube 
boilers, the Government for which she was destined required that 
the whole of the broadside guns should be fired together with all the 
boilers working at full pressure, so as to make sure that they 
would not suffer in any way should such be necessary in actual 
warfare. After the official firing trial was concluded, the experi- 
ment was made, with the result that the boilers were found not to 
have suffered the very slightest injury from the shock. 

The terrors of the boiler-room of warships in action would indeed 
be added to if such results were due to the firing of a vessel's 
own guns, but such a theory is really too absurd for discussion. 

Genoa, May 15th. C. DE GRAVE SELis. 

| We have only to say that the statement we have reproduced is 
oficial. It was made by a commission appointed to investigate 
the injury done to the Maine. It is well to remember that the 
turret of the Maine appears to have shifted. That seems to be an 
exceptional catastrophe, if not unique. Mr. Sells also evidently 
speaks of a type of boiler different from that in the Maine, and he 
will, we think, admit that what is true of one type of boiler is not 
necessarily true of all types.— Ep. THE E. | 





AUTOMATIC COUPLINGS ON RAILWAYS. 


S1r,—Inquiries have been made of me as to whether the remark- 
able figures which I gave at the Society of Arts on 29th ult. of 
coupling accidents on British railways, which showed 100 per cent. 
increase in nine years, included accidents occurring to shunters 
when crossing and re-crossing the rails going to and from various 
sidings. Will you courteously allow me through your columns to 
say that these 4755 such accidents were returned by the railways 
to the Board of Trade as occurring in the acts of coupling and 
uncoupling only, and had nothing to do with the eighteen other 
columns of other shunting accidents alone recorded in those 
returns. 

Not a few of the accidents which appear in these other eighteen 
columns are directly or indirectly the outcome of the present method 
of coupling and uncoupling in use in this country ; for instance, 
accidents when moving vehicles by hydraulic or steam capstans, to 
which class of accident one column is allotted, wonld seem to have 
nothing to do with coupling, yet I am assured by an experienced 
railway official that at times they have, and so interlaced are all 
sorts of shunting op2rations with the coupling of wagons, that the 
totals of nearly each one of these other eighteen shunting accident 
columns will be appreciably diminished from the day automatic 
coupling becomes universal on British railways. 

Apart from its startling and humane side, this is a very far 
reaching subject which hardly a single railway man in this country 
gives any serious attention to, and the reason for this apathy is no: 
far to seek, for as a manager of a large railway wagon works said 
to me only this year, ‘‘the prospect of ever being compelled by 
the Board of Trade to equip our wagons with autumatic couplings 
is so distant that it is not worth while troubling about it.” Yet 
it isan urgent one for shareholders ; there are dividends in it, 
there is also improved despatch of traffic for the officials, with 
safety and less exhausting physical exertion for the worker. 

My address has been reprinted as a little illustrated booklet, and 
contains much interesting information thereon, and anyone sending 
their address to me at 35, Queen Victoria-street, London, E.C., 
can have it post free. 


May 12th. T. A, BROCKELBANK, 





THE BOILING TEMPERATURE OF WATER. 


Si1r,—Can any reader refer me to experiments intended to deter- 
mine the boiling point of water under a pressure of carbonic 
anhydride, nitrogen, ammonia gas, or ether vapour, no air being 
present / 

I have every reason to believe that the temperature of the 
boiling point varies with the nature of the gas present, and press- 
ing, so to speak, on the surface of the water, 

The general law is, of course, that the pressure of the various 
gases in any mixture is the same as though each was present to the 
exclusion of the others. It is likely that superheated steam, being 
a gas, would behave in the same way, but it is not at all clear that 
dry saturated steam under an atmosphere, say, of carbonic acid, 
would have the same temperature as it would under an atmosphere 
of air. 

I fear that no inquiry of this kind has been carried out. I can 
find no reference to anything except some experiments with 
metallic vapours, which gave remarkable results, J. 

May 18th, 





THE CONSERVATION OF ENERGY. 


Sir,—The discovery of the properties of radium has directed 
attention to the so-called law of the conservation of energy, and 
not a small number of students of physical science are beginning to 
ask what, after all, the conservation of energy is. Out of the 
cloud of words now beginning to enwrap the question it is to be 
hoped that some clear definition will come out. My object in 
writing now is to call attention to the fact that we have two 
distinct ways of measuring energy, or ‘‘the capacity for perform- 
ing work,” as energy is usually defined, and very different results 





are obtained according to the units we employ. 





For example, let us take the action of gravity. Supposing, 
for one moment, that we impart to a falling mass a velocity of 
82ft., and its energy may be represented by 322, or 1024. ‘The 
same mass continuing to fall for another second acquires a velocity 
of, in round numbers, 64ft. per second, and the energy of this is 
4096. That is to say, just three times as much work was done in 
the second second as in the first second by the same force. It is 
clear, therefore, that the part played by time in the conservation 
of energy must be taken into account. 

If we take the space acted upon by gravity instead of the time, 
then we find a perfectly close agreement. The expenditure of 
energy is the same per foot, although it varies as the square when 
we measure by time. 

In dealing, then, with the conservation of energy, it is necessary 
to say definitely whether we are calculating by space or by time, 
or by both or by neither, and it is clear that the whole concept of 
conservation hangs on our concept of time and space, and is, after 
all, a purely arbitrary affair, just as time and space are arbitrary; 
so that in the long run conservation of energy may turn out to be 
a figment of the imagination, a thing of definitions solely, and of 
no real existence, , 

May 18th. 





THE ST. LOUIS EXHIBITION. 


Sir,—It appears to me to be very desirable that the manufac- 
turers of this country should make up their minds and state 
publicly what action they propose to take with regard to the St. 
Louis Exhibiticn. I find on inquiry in, it is true, a limited field, 
that there is a strong feeling against exhibiting. This is not 
remarkable, because the cost of exhibiting will be very great, and 
the probable advantage must be very small. Those who intend to 
exhibit will have to apply for space at an early date. 

I would suggest tbat in each town a meeting should be called 
and the whole question discussed. Thus, for example, a meeting 
might be held in the Exchange here. It is very desirable that 
something should be done at once. Tobe badly represented would 
be a misfortane. MANCHESTER Man, 

Manchester, May 18th. 


MOTOR RACING: A HINT. 


Sir,—Though motor car racing is of no special interest to the 
engineer, I may be permitted, perhaps, to suggest to those 
gentlemen who wish to attain the greatest possible speed a simple 
plan of doing so. Imagine two racing cirs placed back to back, 
the two driving axles merged into one, and the two steering axles 
connected so as to turn in opposite directions. We have then 
double power on a car of less than double weight, and the weight 
of the engines, moreover, is balanced evenly over the driving axle, 
so as to avoid all tendency to skid. The idea of central driving 
and double steering is quite a venerable one now, though it has 
never been applied in practice, and it is just possible that the 
progress of motor racing will bear out the reasonableness of some 
radical alteratioa in the design of motor vehicles for commercial 
purposes. 

May 18th. A.J. A. 


STORM-FELLED TIMBER. 


Sir,—In my letter on “ Storm-felled Timber ” in Tue ENGINEER 
of last week, I erroneously stated that the first suit of timber setts 
on Butt swivel bridge were Irish elm. I should have written 
beech, not elm. 


i4, Elgin-road, Dublin, May 18th. B. B. STONEY. 








Kew BripGe.—The new bridge at Kew, which was fully 
illustrated and described in our issues of September 26th and 
October 31st last, was formally opened by the King on Wednesday, 
20th inst., his Majesty and the Queen driving down from Bucking- 
ham Palace for the purpose. The coping stone, which was laid by 
the King, bore the inscription: ‘‘ King Edward VII. Bridge. This 
bridge was built at the joint cost of the counties of Middlesex and 
Surrey. It was opened by his Most Gracious Majesty King 
Edward VIL, accompanied by Queen Alexandra, on the 20th day 
of May, 1903. Domine Salvum fac regem nostrum Edwardum.” 


THE SPEED OF Motor Cars.—A committee of the Paris Municipal 
Council has carried out some practical trials with motor cars to 
determine whether the maximum speed permitted cannot 
be increased.without danger to pedestrians and other traffic. 
Thirty automobiles left the Place de la Concorde, and followed 
four different routes within the city, all arranged so as to make up 
a distance of 22 kiloms. (135 miles) along the most frequented 
streets. This distance was accomplished in from fifty-five to seventy 
minutes, representing a speed greatly in excess of that now per- 
mitted ; and yet, not only was there no accident, but not even a 
mishap. In the afternoon, at the Bois de Boulogne, a motor car 
was pulled up in a distance of 2 m. (64ft.), against 10 m. (34ft.) for 
a fast-trotting horse. As the result of these trials, the committee's 
reporter has determined to propose that an appreciable increase 
in the maximum speed be accorded by the Council. 


Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—The closing business meeting of the nineteenth session will be 
held in Newcastle-upon-Tyne on Friday evening, May 22nd, 1903. 
The President, on behalf of the Council, will move the following 
resolution :—‘* That an Educational Committee of this Institution 
be formed to consider questions which may arise in regard to the 
education in technical science and general training of youths 
entered or preparing to enter engineering and shipbuilding 
works ; to discuss such questions with public and other educa- 
tional bodies, and to advise upon them. The Committee to have 
powers to add to its numbers, and to associate itself by sub- 
committee or otherwise as may be arranged with similar com- 
mittees of kindred institutions.” The following gentlemen have 
been elected by the Council to act on the Committee :—Mr. John 
Tweedy, Mr. Robert Thompson, Mr. Henry Withy, Mr. W. H.° 
Dugdale, Mr. G. B. Hunter, Mr. Summers Hunter, Mr. D. B. 
Morison, Professor R. L. Weighton, Mr. Henry Clark, and Mr, 
Frank T. Marshall. 


THE AERONAUTICAL INSTITUTE AND CLUB.—A general meeting 
of the Aéronautical Institute and Club was held at St. Bride’s 
Institute, Fleet-street, E.C., on Wednesday, April 13th, Mr. S. L. 
Senecal, vice-president, in the chair. A paper by Capt. Callaway, 
of Brighton, was read, giving particulars of his patent navigable 
balloon. The balloon is of novel design, being shaped like an 
inverted ship, and has sufficient capacity to lift the atronaut and 
gear suspended beneath. It is a distinct departure from the 
“Santos Dumont” ‘type of airships; and is propelled by wings 
fixed on each side of the car, and worked by hand power. ‘he 
wings are specially constructed to ‘‘ feather,” which has the advan- 
tage of lessening the air resistance on their surfaces during the 
upstroke. The balloon is steered with a rudder fixed at the back, 
and operated from the car. In the discussion which followed 
Capt. Callaway’s paper, Mr. A. D. Fox gave details of a balloon 
designed by himself which has many features not hitherto adopted 
by inventors, one of the chief being the use of four screw. pro- 
pellers, each one of which is capable of being used for propelling, 
ascending, and descending, as may be required. Mr. Fox will read 
a paper at the July general meeting giving full details of bis inven- 
tion. Mr. H. Middleton, of Brighton, is to read a paper on ‘‘ The 
Fundamental Principles of Flight,” and also exhibit working 
models illustrating his remarks at the June general meeting. 
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A NEW AUTOMATIC BUFFER COUPLING. 
By CHARLES Rovus-MaRTEN,. 

_ AN automatic coupling that is at once simple, effective, and 

inexpensive has long been urgently required, and I have 

recently experimented with an invention which seems to me 

to fulfil those requirements in a thoroughly practical and 

efficient manner. 

The Allison Smith automatic buffer coupler—for brevity 
termed the ‘“‘ A.B.C.’’—is the subject of recent patents, but 
was invented many years ago by the railway engineer whose 
name it bears, when he was ‘‘ giving his proofs’’ as locomo- 








Shackle 


buffers altogether, but as only unimportant alterations are 
required to substitute the new system for the old one, and as 
the new gear will interchange with the old—Fig. 3— 
during the conversion period, there will be little or no incon- 
venience felt from what at first sight might be considered an 
insurmountable objection. Extensive preliminary trials 
have been held on the London and South-Western and on the 
North-Eastern railways, which have been pronounced by the 
responsible ofticers to demonstrate the success of the invention. 
Moreover, all railway experts who have had an opportunity 
of testing it agree that the question of the conversion of 
British stock to auto couplings has been solved. 








Steel Casting 


Fig. 1—THE ALLISON SMITH AUTOMATIC COUPLER 


tive superintendent in New Zealand, before entering upon an 
eventful career in the same capacity in Victoria, Australia. 
I have carefully examined the apparatus myself, and sub- 
jected it to every possible test that such gear is called upon 
to endure in practice, with entirely satisfactory results. The 
‘* A.B.C.”’ consists of three parts only—illustration Fig. 1— 
precisely thesame at both ends of the vehicles :—(1) The buffer 
head, a steel forging or casting; (2) the .shackle ; (3) the 
pin. The main forging, or casting—weight about 160 lb.— 
forms at once the buffer, the hook and the end member of 
the draw-gear. The shackle, a simple stamping, is provided 
with two small levers, to which a suitable gear is connected 
for raising it into a vertical position when uncoupling is 
required. When two trucks approach to couple, and there is 
a very slight difference in the level of the two couplings, the 
shackle upon the lower one will be depressed with small resist- 


The ‘‘A.B.C.’’ is now being tested at the international 
trials being held under the direction of the Congress of 
Representatives of Russian Railways at St. Petersburg, and 
as it fulfils all the requirements of the Congress, it is legitimate 
to hope that this purely British invention may meet with the 
appreciation to which, in my opinion, as an independent and 
unbiased observer, it is entitled. 








THE MANCHURIAN RAILWAY. 


A RECENTLY published letter received by the Avlnische 
Zeitung, from its correspondent who has journeyed through 
Manchuria during the past winter, deals with the Manchurian 
Railway. The whole story of the Eastern Siberian Railway, 


————— 
—— 


readiness betrayed the fact that the suppose iv: 

company was simply another name for the _.. dont 
ment. = 

One hundred and fifty engineers and brid j 

were employed under three chief constructors’ act poe 
three years’ work the whole line could be traversed b a 
locomotive. The entire line, with its extensions to p i : 
and Port Arthur, is in thirty-two sections. The bees | 
important section, that between Dalny and Port Arthur € 
in charge of a German engineer. The chief engineer of the 
whole Manchurian Railway is a gifted Servian—\. Yu ‘ 
vitch—who won fame by building the Riasan ang Ural 
| Railway. , 








THE TOOTING TRAMWAYS. 


Tue formal opening of the London County Council's fir st 
section of electric tramways between Blackfriars and West 
minster Bridges and Tooting took place on Friday afternoon 
last, when the Prince of Wales, accompanied by the Pelamee 
of Wales and his two little sons, made the journey Ph 
Westminster to Tooting and back, on the first car which wa: 
placed at the service of the public. The occasion gaye a 
opportunity to the populace in South London to demonstrate 
their loyalty and show their appreciation of the new cars and 
about sixty vehicles were placed at the disposal of the invited 
guests, to test the running of the new system. The openin 
ceremony was held in a large marquee erected in the grounds 
of St. Thomas’s Hospital, and after the custom ary loyal 
address, presented by Lord Monkswell, the Chairman of the 
Council, Mr. J. Williams Benn, Chairman of the Highways 
Committee, gave some interesting figures relating to tramway 
affairs. He said the London County Council had purchased 
eighty-eight out of one hundred street miles of tramways in 
the Metropolis. It had leased forty-four miles in the north 
and, four years ago, decided to work twenty-four miles in the 
south as a municipal service, upon which they had carrieg 
passengers at a cheaper rate than elsewhere in London, fifty 
millions last year having been halfpenny fares. The conduit 
system must be regarded as in an experimental stage, 
Whether the difficulties of the system had been completely 
overcome in the present installation remained to be seen, and 
the experiment would certainly be watched most carefully, 
and not least by the Board of Trade. 
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ance underneath the one opposing it, and in moving forward 
will come into contact with the inclined surface of the hook, 
up which it is forced to slide, and pushes the other shackle 
until it attains an angle of 45 degrees. The lower shackle 
then drops over the hook and effects the coupling, and the 
upper shackle drops on to its outer end and effects a secure 
double lock, rendering disengagements due to shock in 
penning impossible. 

To permit radial or swivelling action of the buffer 
coupling on its passage through the headstock, the end 
member of the draw gear is utilised as a plunger and is made 


a moderately good fit into the buffer plate, the headstock is | 


bucked off about gin. on each side, which permits horizontal 


| 


May 























| disorders. 
| Port Arthur, which Russia has owned scarcely six years, and 
| Peking are now linked to Russia by the railway. 


Fig 2—CONVERTING EXISTING WAG "NS 


and especially the rapidity with which Russia set about 
extending its railway system through Manchuria and down to 
the Yellow Sea is an example of Russian methods in expan- 
sion. Until quite recently the engineers of the United States 
were supposed to hold the record for success in rapid railway 
construction. But the Russians claim to have surpassed 
them; thus, while the Americans built 3350 miles of the 
Pacific Railway in seven years, the Russians built 4700 miles 
of the Siberian Railway in less than eight years; 1725 miles 
of the Manchurian Railway were built in three years and five 
months. This rate of construction represents a yearly average 
of 488 miles, as compared with 476 miles laid down by 
Americanengineers. The contrast becomes all the greater when 
it is remembered that the Russian engineers were handicapped 


| out of all comparison with regard to procuring the requisite 
| building material. The dredgers and machinery required 
| for bridging the numerous rivers, the engineers and workmen 
| with their tools, and, with the exception of timber, the whole 


of the building material, such as rails, rivets, bolts, screws, 


| and everything needed for the temporary quarters and work- 
| shops used by the men employed in building the line, were 
| conveyed on shipboard from Odessa or from the United States 
| to Port Arthur or to Vladivostock, and from these ports the 
| material was taken inland either by water, by river steamers, 
| or Chinese junks, or by land in wagons. 


Now, the work is 
finished in spite of the many local difficulties and the Boxer 
Vladivostock is connected by rail with Moscow ; 


On March 25th, 1891, the Czar Alexander III. issued a 


| decree ordering his son, the present Czar, ‘‘ to bring the vast 


natural wealth of Siberia within reach of European Russia 
by means of a railroad,’’ and, on May 31st, the Czesarievitch, 


| who had arrived at Vladivostock on his return from Japan, 


cut the first sod of the gigantic project there, as that harbour 


| was regarded as being the eastern terminus of the future line. 
| On August 27th, 1896, a treaty was concluded with China to 


allow Russia to build a railway in almost a straight line from 


| Sretensk and across Manchuria to Vladivostock, so that the 
| tedious route along the Amur and vid Khabarovsk could be 


avoided. Then the new line was begun on August 16th, 1897, 


| at the Cossack village of Paltaskoye, in Ussuri, and six 


| montbs later the direction of the line was changed, for 


Fig. 3—-WORST POSITION 
movement for about 24 deg. about the centre line. This is | 
an important auxiliary to the invention, and forms the subject 
of another application for letters patent. 

The provision for uncoupling by manual labour from either 
side of the wagons is very simple, and consists of a bar passing | 
across the end of the vehicle underneath the framing, bent | 
down at both ends to form operating handles, and carrying a 
short crank in the middle. This crank is coupled with the | 
tail ends of the shackles by a short connecting-rod. 


| Russia concluded the leasing agreement known as ‘‘ Cassini’s 


Agreement,’’ on May i5th, 1898, which secured to her the 
Kwantung Peninsula and the long-desired ice-free harbour on 
the Pacific. . 

A line to open out direct communication by rail with the 
Yellow Sea and Port Arthur was at once projected. The 
surveys were quickly made and the work of construction was 
begun. Further alterations of the course of the line have 
been made every year, these being rendered necessary partly 
by the river system of Manchuria. With remarkable indiffer- 


| ence as to the ever-increasing and immense outlay, the 


As will be noted—illustration Fig. 2—the ‘‘ A.B.C.’’ involves | company building the line acceded to every alteration sug- 
an entire change of system and abolishes the use of side | gested as being desirable by the military authorities, and this 


The Prince of Wales, after declaring the electric 
tramways open, made a short speech on the necessity 
'of supplying similar means of transit for the working 
classes in other parts of London, and said that such 
| methods would tend to settle the housing problem. He 
further urged that although the provision of cheap and 
| rapid locomotion for London, with its 120 square miles and 
| its 44 millions of people, is a difficult problem, still it ought 
| to be remembered that London is the centre of our great 
| Empire, to which all its other cities should be able to turn as 
|a model. After the short ceremony was concluded the Prince 
and Princess of Wales and the young princes were conducted 
| to the first of a long row of sixty electric cars, on which they 
| made the journey to Tooting and back. The other vehicles were 
| placed at the disposal of some hundreds of guests, and fol- 
| lowed the Royal car. The trip was accomplished without 
| any serious hitches, but the Council should be called upon to 
| make some alterations either in the road level or in raising 
| the railway bridges belonging to the Chatham and Dover and 
| Brighton and South Coast lines which span the lines at 
| Clapham and Balham, otherwise a serious accident will occur. 
| It is not possible for a tall person to stand up on the top of a 
car as it passes under these bridges without his head coming 
in contact with the structures, and as the cars move, between 
| stops, at a speed much in excess of horse cars, the result of 
| such a collision would be fatal. We understand that the 
| roadway has already been lowered about a foot in one case, 
| but that this course could not be adopted in the other. 
| Under the circumstances the drivers have been warned to 
| proceed at a very slow speed under thearches. We anticipate, 
however, that further steps will require to be taken in the 
cause of public safety. 

Since the opening of the system the working has not heen 
free from accidents and delays. The numerous points and 
crossings in the neighbourhood of the Elephant and Castle 
seem to have caused considerable trouble. On Saturday 
morning the plough of one of the cars failed to clear the 
metal of one of the points, and the car, together with all that 
followed it, for over an hour, was stopped while the plough was 
cut away. This is one of the difficulties which have been 
predicted. Considerable danger is likely to be caused at such 
places as this until some means are provided whereby the 
restarting of the cars may be brought about, should it stop 
for any cause at an interruption of the conductor rails. In 
such a case, moreover, the lights are extinguished. These 
are defects which it is not too much to expect will soon be 
remedied, but whether the ratepayers will or will not see 
a reasonable return for the enormous capital outlay which 
the conduit system has necessitated, is extremely doubtful. 











An electric tramway nearly 22 miles in ‘length has 
been opened from Bilbao to Durango, with a branch of nine miles 
from Lemona to Ceanuri. Power is derived from two. waterfalls 
near Durango, furnishing jointly 400 effective horse-power, 
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PORTLAND CEMENT MANUFACTURED FROM 
BLAST FURNACE SLAG," 


By the CHEVALIER C, DE ScHwarz (Lidge). 
Tye appellation Portland coment was first given to this well- 
known, now almost indispensable, product by its inventor, an 

Englishman, Joseph Aspdin by name, a bricklayer of Leeds, 
his reason for naming it thus being because, when allowed to 
harden under water, it resembled, in his opinion, the so-called 
Portland stone, a well-known and highly-valued natural building 
stone of his country. | : : 

Aspdin’s specification, No, 5022, is dated October 24th, 1824, 
and relates to ‘* An Improvement in Modes of Producing Artificial 
Stone,” although the preparation of tho cement of which the 
artificial stones were made constituted the principal part of his 

tent. ‘he method, as described by Aspdin, is in general the 
same as that still employed by most of the modern Portland 
cement factories. It is also in accordance with the rules and 
standards prescribed by the English, German, Austrian, French, 
and Russian authorities, according to which the name “ Portland 
cement” can only be given to a product prepared by calcining an 
intimate mixture of materials containing time and clay until 
it is vitrified, and by grinding it subsequently to a fine powder. 

The so-called *‘slag cement,” which is commonly prepared by 

rinding a mixture of about one-third to one-fourth ot slaked lime 
with two-thirds to three-fourths of granulated blast-furnace slag 
into fine powder, without calcining, cannot be termed Portland 
cement. ‘Ihe same must be said of the cement prepared from 
blast-furnace slag by the Bosse and Wolters process, as well as 

ards the cement prepared by Mr. G. J. Snelus’s and Mr, T. 

Gibbs's process, both of which are slag cements, and not Portland 
cement, 
“slag cement is manufactured at Skinningrove, in England; at 
the works of the Société John Cockerill, ut Seraing ; at Kinigs- 
hofen and Witkowitz, in Austria, as well as at many other places 
in Germany, France, Russia, Belgium, &c. In the United States 
its manufacture was not begun until the year 1897, and amounted 
in that year to 35,000 barrels, whilst in 1900 its production had 
jncreased tc 495,000 barrels. 

According to the experience of many years, based on the 
results of numerous tests and serious trials made by English, 
German, French, Swiss, and Austrian authorities, slag cement 
can only be advantageously used for buiidings under water, for 
foundations, canals, and, in general, for such buildings and con- 
structions which are not exposed to free air and to the rays of 
thesun, Slag cement also never produces so hard a surface as 
Portland cement, and is therefore unsuitable for use in making 
pavements, stairs, fortifications, &c.; and, owing to the slowness 
of the set, it cannot be recommended for plastering and stucco, 
Slag cement differs also from Portland cement in that it reaches 
its highest degree of induration very shortly; in fact, in many 
cases it shows but little improvement after the first month, whilst 
Portland cement—especialily that made from blast-furnace slag, 
as will be seen from the following pages—continues to increase in 
strength even after twelve months. The specific gravity of 
slag cement is also less than that of Portland cement. It 
never exceeds 2-75, whilst that of Portland cement never falls 
below 3-05, 

According to some tests made by Tetmayer in Ziirich with slag 
cement from Choindez the following results were obtained :— 

A mo:tar composed of one part of this cement and three parts 
sand showed after seven days’ exposure to air a tensile strength 
of 213 lb, and after twenty-eight days’ exposure to air 256 Ib. per 
square inch, It also showed a strength of compression of 1493 |b. 
and 2632 lb. per square inch after exposure to air for seven and 
twenty-eight days respectively. When allowed to harden under 
water and tested, it snowed after seven days a tensile strength of 
303 lb., and after twenty-eight days 461 lb. per square inch, and a 
strength of compression of 1673 lb. and 3432 1b. per square inch 
for seven and twenty-eight days respectively. 

An American slag cement, usted in the same manner, showed 
after twenty-eight days’ exposure to air a strength of compression 
of 317 lb. per square inch only; but when allowed to harden 
= water, it showed 748 lb, strength of compression per square 
inch, 

Slag cement does not greatly deteriorate in strength by pro- 
longed storage, as the following experiment, made by an English 
authority, may show:—A sample of the cement was tested with 
tand shortly after it was manufactured, and gave at the end of 
seven days’ setting under water 254 lb. tensile strength per square 
inch, and at the end of twenty-eight days 340 lb. per square inch. 
The came cement was similarly tested after fifteen months, and 
then showed a tensile strength of 234 lb, and 321 lb. per square 
inch for seven and twenty-eight days respectively. ‘I'he loss in 
tensile strength was therefore less than 5 per cent. 

The following is an analysis of slag cement compared with that 
of good Portland cement of average composition :— 


Portland cement. Sleg cement. 


for cent, rer cent. 
CaO oe ee Ue ee e- 44-79 
di, ax ee” ge ‘ea SEMEN en. al we ae ae 
WIE Sac tas) tox! pa OM en) Cas 0. ce 
Fou... . aS a a= 0-30 
MLO ee ae —_ 0-23 
FeO, 2-25 0-14 
Mgu 2s ae. on ee 6-59 
ee 0-28 
Na,O ‘09! «ae, 0-44 
me <> ke steels — 0-93 
oh en ee aa 0-25 
COQ.. oe ce cc oe | «OBO 4-07 
Moisture and loss... 1-26 4-70 


Taking the total percentage of lime, and magnesia in botk 
Cements as equal to 51-38 in the slag cement and 62-27 in the 
Portland cement, it will be found that the proportion which the 
total lime plus magnesia bears to the silica plus alumina is about 
3 to Zin Slag cement, as compared with 2 to 1 in the Portland 
cement, This latter proportion, as is well known, represents the 
average composition of all good specimens of Portland cement, 
which fact points to the conclusion that a cement having the 
formula of 3: 2 would not prove to be one of good quality. 

; The disadvantages of the slag cement as compared with Port- 
‘and cement might be principally attributed to the fact that the 
action between the lime and the slag in the slag cement takes 
place When cold, and not in the fire, as with Portland cement. 
trumoauently, when making Portland cement the affinity between 
bs silica and the lime is considerably increased, whilst in the case 
2 slag cement this action fails. It has also been found that in 
ba case of Portland cement the silica, rendered soluble through 
Pca. is not changed into hydro-silicate (H,Si0,), as it 
ig hot come into contact with water, whilst it 1s present in 
S'ag cement, being formed on the surface of the granules during 
@ granulating process, 
Fri a first attempts at producing slag cement were made at the 
pn _ Wilhelmshiitte in Germany in the year 1861, but owing 
salighns limited field of application of the material, to its un- 
ps. lity, and to its other defects, as compared with Portland 
takin’ the manufacture has made comparatively little progress, 
ot into consideration the length of time since it became 
postr as well as the exceedingly simple and cheap method of 
pr “sere It is now about eight and a-half years since a slag 
aa . actory in Germany tried to remedy these shortcomings, 
pel nally succeeded in making Portland cement from blast- 
prea slag by mixing granulated blast-furnace slag with lime- 
me eg > Same manner as is done with the materials used for 
ahs ng ortland cement ; that is, by calcining the intimate 
saa © of these materials to vitrification, and by grinding the 
bi uct of the calcining kiln, the so-called clinker, into fine 
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powder, The cement was of a very superior quality, and also 
corresponded to the term Portland cement as prescribed by the 
authorities, and as mentioned in the beginning of this paper. 

A description of the manufacture of this Portland cement has 
already been given by the author in his paper on the “ Utilisation 
of Blast-furnace Slag.” * 

lt may be here mentioned that the cement made at Skinnin- 
grove, referred to in the discussion, as well as that mentioned 
by Mr. Charles Wood in his contribution to that paper, were both 
slag cements and not Portland cements, and they therefore shared 
all the defects and disadvantages attributed to slag cement versus 
Portland cement before enumerated. Mr. Charles Wood, in his 
contribution, described a cement mortar made of 40 per cent. wet 
slags and 30 per cent. slaked lime and 30 per cent. pyrites residues 
or calcined ironstone, and he observed that it answered very well 
for making foundations. This agrees quite well with the experi- 
ence made elsewhere by others of the effect of an addition of 
ironstone to cement, the theoretical reasons of which will be given 
later on. However, such an addition of 30 per cent. of rich iron 
ore, containing, like pyrites residues—commonly called ‘ purple- 
ore”’—over 60 per cent. of metallic iron, would only be justitied 
where the ore could not otherwise be profitably utilised, and the 
author believes there are not many ironworks which would use a 
60 per cent. iron ore for foundation work now-a-days. 

Portland cement of blast-furnace slag has been manufactured for 
several years in various cement works in Germany, Luxemburg, 
and in Belgium,t and has given very satisfactory results, especially 
as regards quality. Negotiations are at present being carried on 
with some blast-furnace works with a view to the introduction of 
the process into England, Austria, and France. In this respect a 
blast works has a considerable advantage over other Portland 
cement factories, because the motive power for the cement works 
could be supplied by a blast-furnace gas motor and electric trans- 
mission. Also the rubble or waste coke from the blast furnaces 
could be utilised in the cement kiln, and the principal raw materials, 
namely, the granulated slag and the limestone are close at hand, 
besides other minor advantages. 

Portland slag cement has also some advantages over natural 
Portland cemeut, as the yield from the raw materials with the 
former is about 80 per cent., whilst when natural raw materials 
are used it seldom exceeds 60 per cent. As the cost of production 
per ton of raw materials is nearly equal in both cases, this repre- 
sents a saving of about 20 per cent. in fuel, labour, &c. Besides 
this, Portland slag cement 1s more trustworthy and more regular, 
and its manufacture can be more easily controlled than that of 
natural Po.tland cement, because the principal raw material, 
namely, the blast-furnace slag, is, as a rule, a regular product, 
whose chemical composition is easily controlled ; consequently, any 
alterations which are liable to take place are known beforehand, 
and precautions can accordingly be taken in time, which is not 
the case with regard to the raw materials supplied by Nature. 

Some recent tests with Portland cement from blast-furnace slag, 
made in the Municipal Laboratory at Vienna, have shown that 
mortar composed of three parts ot sand with one part of this 
cement gave the following results :— 

(a) Atter seven days’ hardening: tensile strength, 383 lb. per 
square inch ; strength of compression, 3880 lb. per square inch. 

()) After twenty-eight days’ hardening : tensile strength 551 lb. 
per square inch; strength of compression, 5411 lb. per square 
inch. 

lt was remarkable that such favourable results were never 
obtained with any kind of Portland cement previously tested. 
This cement has also been accepted by the German military 
authorities, and it is regularly supplied to the fortifications at Metz, 
Coblenz, Ingolstadt, &c.; it has also been accepted by the Austrian 
military authorities, whilst the use of slag cement is not admitted. 
According to some tests made at the Imperial Laboratory in Vienna, 
some old pieces of beton made in the year 1894 of one part of 
Portland cement of blast-furnace slag mixed with three parts of 
sand and as much broken up limestone, showed an average strength 
of compression of 4948 lb. per square inch. ‘The same concrete 
when tested for hardness on the emery wheel showed nearly the 
same degree of hardness as granite. Such beton has been declared 
by the military authorities to be very suitable for making bomb- 
proof roofings, fortifications, pavements, stairs, &c., and for this 
reason they are willing to pay a higher price for Portland cement 
of blast-furnace slag. Indeed, an eminent military authority has 
himself stated that for fortifications which have to resist the shock 
of bombs and the effects of blasting the quality of the cement is 
the guiding consideration for its acceptance, and not the price. 

Portland cement of blast-furnace slag has also been found 
highly useful as an ingredient for making the so-called ‘“ pro- 
tracted cement mortar” (verlingerter Cementmértel), The addition 
of atout one-sixth to one-seventh of this cement to common lime 
mortar promotes the induration of the latter. 

It has been found that a moderate addition of granulated blast- 
furnace slag improves the quality of this Portland cement, besides 
reducing the cost of production, which may be explained by the 
fact that the free lime in the clinker enters into combination 
with it. 

It must be mentioned that non-granulated slag cannot be used 
for this purpose, as it does not contain any free silica, ready for 
combination with lime, as is the case with granulated slag, where 
it is formed during the process of granulation. This may be seen 
from the fact that non-granulated blast-furnace slag remains 
almost intact when treated with quicklime and water, whilst 
granulated slag readily combines with the lime. 

When Portland cement is treated with water about one-third 
of its total contents of lime is separated as crystalline hydrate of 
lime, which is not only totally intact but apt to interfere with the 
hardening of the cement. This crystalline hydrate of lime readily 
combines with the free silica of the granulated slag, if such is 
present, and forms hydro-silicate of lime; thus not only does it 
render the crystalline hydrate of lime perfectly harmless, but, by 
making a virtue of a necessity, it increases at the same time the 
binding qualities of the cement. 

A moderate addition of granulated blast-furnace slag to common 
Portland cement has, for the same reason, a beneficial influence, 
especially in such cases where, owing to imperfect grinding of the 
raw materials, or to insufficient heat in the kiln, the cement 
would, otherwise, be apt to ‘‘blow.” Such an addition of 
granulated blast-furnace slag can therefore not be considered as 
an adulteration, as long as it takes place in quantities only just 
sufficient for the above-mentioned purposes. ‘Ihe granulated slag 
can be added to the cement clinker before grinding, dried but not 
ground ; or, when ground to powder, to the finished cement, but 
in the latter case care must be taken that the ground slag and the 
ground cement are accurately determined and intimately mixed. 

Granulated blast-furnace slag has a certain tendency to bind 
itself, which is apparent from the fact that old heaps of it have 
sometimes to be blasted in order to be able to remove them. 

A lengthened period of storage of the clinker, at least two to 
three months, before grinding it, is also productive of a very 
beneficial effect. 

Further, in making Portland cement from blast-furnace slag 
not only the slag from grey pig iron, but also, in most cases, that 
from white pig iron, can advantageously be used, whilst for slag 
cement only the very best basic slag from grey foundry pig can be 
employed. Experience has shown that the Portland cement made 
with slag from white pig iron is not only excellent in quality, but 
is also cheaper in manufacture, since the vitrification in the kiln 
takes place at a lower temperature, and sooner than when slag 
from grey pig iron is used, which means both a saving in fuel and 
an increase in the production, This fact may be attributed to the 
greater proportion of metallic oxides, chiefly FeO and MnO, con- 
tained in the slag from white pig iron, by which the temperature 
of vitrification is reduced. The presence of FeO and MnO in the 


"* Journal of the Iron and Steel Institute, 1900, No. I, p. 141. 
t The total production is now about 840,000 tons per year. 





cement causes an increase in the specific gravity, and at the same 
time renders it more suitable for buildings and structures in sea 
water, as will be explained Jater on. 

Portland cement of blast-furnace slag, or Portland slag cement,* 
is chiefly distinguished on account of 1ts property of increasing in 
hardness the older it gets, as kas been proved by the following 
tests :—A mortar composed of one part of Portland slag cement 
with three parts of sand showed :— 

After twenty-eight days. 
Tensile strength .. .. .. .. 850 lb, per square inch. 
Strength of compression .. .. .. 2915 7 a 
After three hundred and sixty-five days. 
Tensile strength .. .. .. .. .. 6861b per square inch, 
Strength of compression .. .. .. 5461 9 a 

Some authorised laboratory tests which were carried out 
in order to compare Portland slag cement with slag cement 
showed that a beton arch, made of one part slag cement, three 
parts sand, and eight parts broken stone, withstood a maximum 
weight of 4-46 tons per square yard, whilst when built of 
Portland slag cement in exactly the same manner it withstood 
9-65 tons, or nearly double the load. 

In August, 1902, Portland cement of blast-furnace slag was 
experimented upon at the Imperial Laboratory in Vienna, An 
arch of armoured concrete—System Monier—of 4#ft. span and 3ft. 
wide, was built up of this cement, and it withstood a maximum 
load of nearly four tons, though only 2in. thick. 

Slag cement is well adapted for buildings and constructions in 
sea water, as has been proved at Skinningrove, near Saltburn-on- 
the-Sea, where it soon attained great hardness and strength. 
Also Portland slag cement has given excellent results in this 
direction. The use of both these cements for this particular pur- 
pose, however, is limited according to their content of alumina, 
which ought not to exceed a certain percentage. 

The French scientist, Le Chatelier, who occupied himself with 
this particular question, has proved by careful study and by 
numerous experiments that a cement containing above 4 per cent. 
of active alumina—viz , alumina in such combinations as are liable 
to be hydrated—is decomposed by the action of the sulphates, 
especially by that of sulphate of magnesia, contained in sea water, 
which causes the formation of sulpho-aluminate of lime of the 
following composition :— 

Al,0; 3 CaO + 3 (CaO SO;) + 30H,0. 

In this composition the CaO and the AJl,03 have been yielded by 
the cement, which, in consequence, is decomposed and crumbles to 
pieces. The same authority maintains that the presence of 
metallic oxides, especially that of FeO and MnO, as in slag from 
white pig iron, is beneficial for the purpose, as these withstand 
effectively the injurious influence of the sulphates, not only in sea 
water, but in whatever form they may occur. For the same 
reason an addition of iron ore has also proved successful in practice, 
as mentioned previously. Krupp, at Essen, has even obtained 
patents for improving cement with reference to its power of resist- 
ance to the influence of sulphates, especially of those contained 
in sea water, by an addition of iron, manganese, or chrome ore, or 
tap cinder, &c., to the materials used for cement making. 

Mr. Henry Detienne, a Belgian authority, states that a high per- 
centage of alumina in unburnt slag cement prolongs the time of 
setting, but that the contrary is the case with regard to burnt slag 
cement or Portland slag cement. 

It is a common experience that whenever a new invention has 
been proved to be successful in practice the attention of those 
interested in the subject is roused, and attempts are made to 
achieve the same result, if possible, in a cheaper and simpler way. 
Thus, soon after the results of the process, described in a previous 
paper,t for making Portland cement of blast furnace slag became 
known, the German engineer, von Forell, took out a patent for 
making the same product in the following manner:—The granu- 
lated blast furnace slag is mixed wet with broken limestone ; this 
mixture is then ground in a pug mill and dried in a rotating 
cylinder. After being dried, itis ground to a fine powder in a 
tube-finishing mill and calcined in a rotary furnace to vitrification. 
This rotary furnace is heated with crushed coal, and its waste 
gases are utilised for drying the mixture of wet slag and limestone 
as it comes from the pug mill. The clinker from the rotary 
calcining furnace is mixed with a certain quantity of dry slag sand 
and ground into fine powder, the result being Portland cement. 
This method is in use at some cement works in Germany and 
France, but it has not been widely adopted as yet, which is, per- 
haps, principally due to the fact that this process has only lately 
become known—that is, during a time when the cement trade was 
undergoing a serious crisis, and, consequently, while enterprise in 
that direction was depressed. Some difficulty may also have been 
experienced with the rotary calcining kiln, owing to the clinker 
adhering to the fireproof lining, and thus causing stoppages, delay, 
and expense in repairs. It has already been mentioned that 
vitrification—that is to say, the formation of clinker—sets in 
quicker and at a lower temperature in the case of Portland cement 
made from slag, instead of with marl, as in other Portland cement 
factories, consequently the danger of scaffolding is greater with 
slag than with marl, and it is also on this account that the kilns 
without fireproof lining, as described formerly, have proved 
successful for the manufacture of Portland cement of blast turnace 
slag. 
‘rhe well-known German authority, Dr. Passow, has also taken a 
patent, in 1901, for the manufacture of Portland cement of blast 
furnace slag. According to this process, air is blown into the 
liquid slag as it comes from the blast furnace, whereby it is 
granulated, and it remains only to grind it into fine powder. The 
result of these simple operations, as Dr. Passow declares in his 
description, is Portland cement. He explains that the SiO, 2 CaO 
in the slag is partly decomposed, and that, after the process of 
blowing, the following three combinations result :— 

No. I. Si0, 2 CaO 
No. Ll. Si0, CaO + CaO, and 
No. III. SiO, + 2 CaO. 

He maintains that these three combinations, especially No. I. 
plus No. III., when ground give a Portland cement of g 
quality, and that, owing to the decomposition of the slag, enough 
free lime is formed to render unnecessary any further addition of 
calcareous matter. It is understood that for this process only 
very basic slag from grey foundry pig can be used. ‘This process 
is at present being experimented with on a large scale in Germany, 
and it is quite natural that the results of these operations are 
awaited with great attention, in some cases even with anxiety ; 
because if it succeeds, and if ‘‘ Portland cement” can really be 
made in such a simple and inexpensive way as described by Dr. 
Passow, every blast furnace producing grey pig and basic slag will 
become at the same time a ‘‘cement kiln,” and will be able to 
produce Portland cement at a cost price which is perhaps less than 
half that of the cost of production elsewhere. In fact, it may in 
some cases be questionable whether the production of pig iron or 
the utilisation of the by-products is the more important, taking 
into consideration that the waste gases can be transformed into 
power and the slag into Portland cement. 

There are also other methods for making Portland cement of 
blast furnace slag, besides the above-mentioned ones, but those 
described here appear the most noteworthy up to date. 

A statement is appended showing the imports of Portland 
cement into countries beyond sea during 1900, giving quantities 
prices, and total value of the imports wherever these could be 
ascertained. The statistics of the imports for 1901 are not com- 
plete as yet, but, at least as far as quantities are concerned, they 
do not differ materially from those for 1900. 

From this statement, it is clear that there is a wide field open 
to English blast furnace works for carrying on a profitable industry 





*The German term for this product is ‘‘Eisenportland cement.” 
+ Journal of the Iron and Steel Institute, 1900, No. I., page 141. 
t Journal of the Iron and Steel Institute, 1900, No. I., page 144, 
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by the utilisation of their principal by-product, slag, for the manu- 
facture of Portland cement, even without the risk of interfering 
unduly with this industry in their own country. In fact, it may 
appear that many of those countries mentioned in the statement 
might be, as in some cases they once were, exclusively supplied by 
England, which—owing to its geographical situation, to its highly- 
developed means of navigation, and to its excellent and cheap 


coal, &c.—i well adapted to supply these countries with products 

of this kind, instead of allowing others gradually to take this 

trade out of their hands; an event which, at least in the case 
| before us, might with little difticulty be avoided ; not to mention 
| that the manufacture of Portland cement was originally an English 
| invention, and that at one time England was the sole manufacturer 
| and the only supplier of it to the whole world. 


Statement showing the Imports of Cement during 1900 into the following Countries beyond Sea. 





Name of country or 
town. 


Quantity per 
ear, 


Prices. 


| Approxi- 
| mate total 
value in 

| £ sterling. 


By what country exported. 





Argentina .. 


| | 
e. | 63,223 tons 

| 

| 

| 

| 

| 


Australia— 
(a) Queensland .. 
(+) West Australia... 
(c) Victoria (about) 

Brazil (about) : 


Canada .. 
China 
Congo 


Cuba 


70,277 barrels 18s. 6d. per barrel 

7 17s. 6d. 

l4s. ” 

16s. 6d. to 22s. per 
barrel 


33,57 
30,000 ,, 
26,000 tons 


” ” 
cl 5,589 tons 57s. 6d. per ton 
10,000 tons 


10,000 ,, 

2,326 barrels and 
370,735 sacks 
10,098 tons 


10s. 9d. to 22s. per 
barrel 


Constant 
Egypt 


Finland .. 
Greece .. 
Guatemala (3 
Haiti 
India— 

(a) Bombay 


36s. 6d. to 48s. per ton 
8s. 9d. to 11s. f.o.t. | 
Alexandria 


inople (about) ee 

ck ve ke oe 

52s. 6d. per barrel 
44s, per barrel 


about) 4,000 barrels 
oe ee 2,000 ,, 
6s. 2d. to 10s. 3d. per | 
barrel in bulk | 

6s. 6d. to 10s. 6d. per 
barrel in bulk | 
Average 12s. per barrel) 


| 
| 
| 

. | 40,485 tons 
| 


(+) Calcutta 17,157 ,, 
(c) Ceylon.. 5,827 

(d) Dutch Indies 
Mexico (about) .. 


28,000 barrels | 17s, 6d. to 22s, per 
barrel 


3,660 tons 


Peru - 
Siam Aix 
Smyrna (about) .. 
Tunis (about) 
Valparaiso (Chili) 
ee ae 
United States of America, 
for the fiscal year 1900- | 
1901 | 


Average 43s. per ton | 
Average 44s. per ton 


2,500 tons 
10,000 


” 


1,800 tons 
287,447 


Average 20s. per barrel 


” 





| 100,000 
25,000 


136,464 
16,000 


20,000 
130,000 


18,204 
1,400 
10,500 
4,400 


51,435 
17,550 
70,550 
27,000 


About half from Belgium, and the rest from England, Germany, 
and nee 


About half from Germany, and the rest from England and Belgium 


f 


England, Germany, and France 


Mostly from England 
Mostly from England, Germany, and Belgium 
Mostly from Belgium 
About 70 per cent. from the United States, rest from England, 
Belgium, and Germany 
| About two-thirds from France, rest from England and Germany 
About one-third from England, one-third from Belgium, rest from 
France, Italy, Austria, &c. 
Mostly from Germany 
Mostly from France and Belgium 
Mostly from Germany 
| Mostly from Germany 


110,048 


| Mostly from England 


| 
Mostly from England 
Mostly from Germany 
About half from England, and the rest from United States and 
Germany 
Mostly from Germany 
Mostly from Denmark 


Mostly from Germany 

Mostly from Germany 

153,974 tons from Germany, the rest from England, Belgiwn, and 
other countries 





Remarks.—One barrel of cement weighs 400 Ib., and one sack of cement weighs 110 Ib. gross weight respectively. 





CRUSHED STEEL AND STEEL EMERY* 
By M. M. Kany. 
THIs at present well-known artificial abrasive dates back its 


origin ina primitive way a good many years. Our first knowledge | 


goes back perhaps fifty odd years, where, in extreme cases in the 


| 


German industries, they required a cutting material which was | 


harder than the known abrasives, such as emery and corundum, 
and which was within the reach of commercial necessity. They 
resorted to breaking up old files ; but, of course, this was done in 
a primitive and uncertain way, and on a small scale, and in labora- 
tory experiments. 

The writer’s attention was first called to the article by the 
patentee, C. M. Lindsey, who, being in the marble and stone cutting 
business, conceived the idea of breaking up hard files as a medium 
for cutting. His efforts in a commercial way were unsuccessful, 
from the fact that there was no known means of making a uniform 
product, and the difficulty of breaking the files made it impossible 
to obtain any satisfactory results. 

The writer became interested, and concluded that if methods 
could be found by which a uniform granular structure could be 
produced it must prove effective. This investigation resulted in 
the formation of the Pittsburg Crushed Steel Company, Limited, 
of Pittsburg, Pa., in the year 1889. After a vast amount of experi- 
mental work, and a great many unsuccessful results, the proper 
methods were found to produce the article in uniform grains, struc- 
ture, and sizes of the requisite hardness or toughness, and at a cost 
of production where it could be put in successful competition with 
natural and other artificial abrasives. These products are used 
to-day quite extensively in all the known arts and industries in 
this and in foreign countries. 

This abrasive is manufactured preferably from pieces of high 
grade crucible steel, heated to a temperature of about 2500 deg. 
Fah.—almost a white heat—and then quenched in a bath of cold 
water, or other suitable hardening solution, which gives the steel a 
granular structure. The piecesare placed under powerful hammers 
or crushing machines, and are reduced to small particles, varying 
from fine powder to grains of many different sizes. The steel par- 


ticles are then tempered, preferably in the following way :—They | 


are placed inacylinder or pan and heated toa temperature of 
about 450 deg. Fah. until the particles change their appearance to 
a straw colour; they are then cooled by being subjected to cold 
air in various ways. The material at this stage, or before the tem- 
pering process, is graded into many sizes, according to the number 
of mesh openings of the sizing screen per square inch. The sizes 
of diamond “crushed steel” run in numbers from No. 5 to No. 60 
inclusive. Diamond ‘‘steel emery” is similar to crushed steel, 
but it is given an intensely hard temper, and its numbers range 
from No. 60 to No, 200 and above. 

These two abrasives, so closely related to each other, are used for 
entirely different purposes in the various trades. Crushed steel 


and steel emery rank very close to the diamond in hardness, being | 


9-27 if the diamond is taken at 10. 

Crushed steel is tempered mostly to a tough hardness, while 
steel emery, having different work to perform, is made intensely 
hard. A grain of crushed steel, examined under a magnifying 


glass, exhibits a series of sharp points and cutting angles. In work, | 


as fast as the point is worn down another is presented, while, should 
a grain break, it presents on the fractured face a multitude of new 
cutting points, 

Crushed steel and steel emery are now used in the sawing, 
rubbing, and polishing of stone, marble, granite, onyx, &c., in lens 
grinding, glass beveling, brick grinding, and by lithographers, 
engineers, and plate glass manufacturers. Ifa bond could be found, 


so that these steel abrasives could be placed on the market in the | in No. 70 or No. 90 is used, followed with No. 170 for fining down. 


form of a wheel or brick, the length of the above list would be much 
extended. The stone trade consumes an important amount of 
crushed steel. The natural abrasive used in the sawing and 


rubbing of stone for all time was sand, but sand in its use under | 


the pressure and impact of the saw blades or wheels breaks down 
and dissolves into a slush and loses its cutting properties. 

As the necessity for the reduction in cost and increased output 
arose in the production of stone, granite, marble, &c., chilled iron 
globules, better known in the commercial world as ‘ chilled shot,” 
took the place largely of sand in the stone trades, and was the only 
artificial abrasive known. But with the advent of crushed steel | 
and steel emery it had to give way, and while chilled shot is con- | 
siderably more expensive at first cost than sand, and again, crushed | 
steel more expensive than chilled shot, it resolves itself into the 
question of increased production, and has proved in all cases that 
crushed steel by its largely increased output has much reduced the | 
cost of sawing and rubbing stone of all kinds. Sand cuts sharply | 
for a little while, but pulverises, and therefore cuts slow, and must | 
be constantly renewed in large quantities. Chilled shot, of course, 


* Read before ‘the meeting of the American Association for the Advance- 
ment of Science, at Pittsburg, Pa. 


| 130ft. in length and 6in. in diameter. 


| prove more economical. 


| 

| 

being harder, is more effective, but from the nature of its structure 
| rolls under the saw blades or rubber, and thereby crushes the 
grains of stone ; while crushed steel, with its sharp and angular 
edges, becomes imbedded in the saw blade or rubber, and acts as 
a tooth, and therefore cuts its way into the stone. Being very 
much harder and tougher than the natural sand, or, in turn, 
harder and tougher than chilled shot, its lasting qualities are much 
greater. 

The various sizes of crushed steel are used on different kinds of 
stone. The largest sizes, Nos. 10, 12, 14, and 16, are employed to 
saw stone of a coarse texture, such as the well-known Connecticut 
brownstone. The Indiana oolitic limestone is best cut with No. 30 
or No. 36, while the finer textured stones, such as onyx and marble, 
require such sizes as No. 46 or No. 

A small quantity of quicklime added to the crushed steel will 
prevent the oxidation of the steel particles, and has been used to 
advantage in some of the large marble-cutting establishments in 
the United States. 

In rubbing down granite to a surface fit for receiving a polish 
considerable care must be exercised in selecting the proper size. 
This is governed largely by the surface left by the stone cutter. 
Some polishers take the stone to a machine direct from the point- 
ing tool, others from the axe, and others from the four, six, or 
eight-cut hammer. The finer the cut from the workman the 
smaller sized steel is required. A serious mistake, however, is too 
often made by granite polishers. It has been the custom, from 
necessity, to bring a very heavy pressure to bear on the rubbing 
wheel ; the formation of the grains of steel renders this great 
pressure unnecessary ; in fact, it is prejudicial, because it prevents 
rapid work. 

Grain emery was formerly very largely used by granite polishers. 
Now steel emery is chiefly employed, and a surprisingly small 
quantity will smooth down a stone, thus increasing the speed of 
production. 

In stone rubbing, glass bevelling, and brick grinding, iron wheels 
revolved by power are used. For rubbing stone a plate of 12ft. or 
13ft. diameter is used. In grinding brick this size is reduced one- 
half, and in glass bevelling the ordinary size is 30in. But the pro- 
cess is the same in all cases. 

The steel is continually kept on the move. From the revolving 
bed or wheel the grains of steel drop into a circular trough and are 
scraped out of this trough into a feed box, whence they are auto- 
matically fed to the centre of the bed. By means of this device a 
small quantity of the abrasive is in use, 

The Pittsburg Crushed Steel Company have also devised and have 
in use a number of attachments for the rapid and economical 
sawing, rubbing, grinding, and polishing of stone of all characters, 
granite, marble, glass, brick, metal, &c. 

Crushed steel has taken the place of the diamond in core drilling 
in many instances, and may eventually supplant it altogether for 
this particular use, Sixty-fve feet of a 1}in. core of Lake Superior 
sandstone has been taken out in ten hours with the use of No, 14 
crushed steel, and one of the largest cores obtained was taken out 
with crushed steel from the Cleveland sandstone district, bein 
In practice the steel is fe 
alongside of a wrought iron pipe, and by the use of water is brought 
under the revolving pipe, which acts as a bit, the steel taking the 
place of the diamond under the bit. 

Lens grinders are finding out the advantage of using diamond 
crushed steel and steel emery, both in speed and incost. The 
abrasive is used over and over again so many times and cuts so 
rapidly that were it many times the price of emery it would still 
The cut always being uniform, the grinder 
For roughing 


knows just what surface each number will produce. 


| Washed flour emery has hitherto been the smoothing medium, but 


| 
| 
| 
| 
| 


the finest size of steel emery may advantageously be employed for 
this work, and this material has been employed by some of the 
most extensive lens grinders in the United States. The Rev. John 
Peate, of Greenville, Pa., who manufactured the mammoth lens 


| for the American University of Washington, D.C., was very much 


assisted in his undertaking by the use of steel emery in the opera- 


| tion of grinding what was at that time the largest reflecting glass 


| indis 
| whic 
| a 


made in the world. Its application in the microscopic and photo- 
graphic lens grinding has been the means of cheapening the manu- 
facture of this class of lenses, 

Steel emery Nos. 150, 160, and 170 has taken the place of French 
sand in the lithographic trade in preparing the stone, and for grain- 
ing has noequal. Engineers are also finding out the value of this 
abrasive, which ‘‘ cuts but never breaks.” In grinding metal the 
work which steel emery will do is considerable, and now all import- 
ant railroads in the United States and Canada consider it an 
nsable materialin theirshops. Hardened tool steel, against 
emery instantly pulverises, and which will resist the bite of 
file, yields to the cutting power of these minute grains. 

Lack of acquaintance with steel emery may iat the workman 


——<—$—— 
to believe that it has ceased to cut long before its : 
hausted. This is due to the absence of the peculiar grating be es. 
produced in its operation, now deadened by the minute partic! und 
abraded metal, which thicken the oil, and so prevent the pe: 
emery from doing its work properly. The addition of a little i 

ermits the grains of steel to move freely, and new life is given te 
it. Inordinary grinding, and on flat surfaces, steel emery is used 
in precisely the same manner as ordinary emery, but special 
must be exercised in its use, because the grains of steel emer — 
so much smaller than the abrasive heretofore used fur the — 
purpose, Oil must be applied sparingly to prevent the steel eme 
being drowned or floated away. On curved surfaces, or Ms 
there is a double seat, one above the other, it frequently hap me 
that a lateral ‘‘dishing” or swinging movement cannot be po ag 
Where such surfaces are to be ground the work should be frequently 
lifted, so as to prevent grooving. y 

Some years ago the Pittsburg Crushed Steel Company, 
demonstrated the efficiency of crushed steel and stee] e 
cutting two large meteorites, furnished by Professor H 
Ward, of Rochester, N.Y. One of them weighed 320 Ib., and was 
sawn in a horizontal saw frame, using eight wrought iron blades 
4in. wide by yin. thick, and 8ft. long, and set about 2in, apart, 
The poset | was cut with twelve blades under the same con. 
ditions and method, but was considerably larger, and weighed 
about 550 1b. 

Cast iron has been employed in various ways by rinning the 
molten metal into water, so as to make it intensely hard; but the 
structure of cast iron does not permit it to withstand the hard 
use and abuse that is given to the crushed steel in the various 
fields of its usefulness, so that the cast iron product lacks the 
toughness, the wearing qualities, and the granular structure of 
crushed steel, 
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THE IRON, COAL, AND GENERAL TRADEg 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

OnE of the chief matters which is engaging the attention of the 
members of the heavy trades in the South Staffordshire district 
has reference to the -cable-making industry. The chain and cable 
makers have lately tendered in‘ connection with Admiralty 
requirements, and they are now awaiting the results which are 
expected to be announced very soon, As one of those who had 
tendered said to me on ’Change in Birmingham last week, the 
matter is undoubtedly an important one for this trade, since the 
requirements are for a period of five years, and those who are 
fortunate enough to secure contracts will probably have enough 
work to keep their establishments employed for a considerable 
time. It is not expected that the whole of the requirements will be 
entrusted to any one firm; probably, as in previous years, they will 
be divided between several. Other parts of the kingdom are also 
tendering, and makers in this district understand that they have 
this year to face formidable competition from the South of England 
from establishments in proximity to some of the southern dock- 
yards, 
. Meanwhile business generally in the iron and steel trades keeps 
up. There is really more passing than is generally thought, for 
although the transactions are of limited extent, they are numerous, 
and amount altogether toa considerable aggregate. Steel is look- 
ing up. The Germansare leaving us alone, comparatively speaking, 
and the result is that more business is being done by Midland steel 
firms, and also by agents who sell steel in this district which has 
been made in South Wales and the North of England. Both those 
parts of the kingdom are sending in considerably increased 
quantities compared with a month ago, and steel prices generally 
may be said to be a little firmer, with an onward tendency. Steel 
plates are quoted £6 5s, to £7. The pig iron trade is supported 
by the dearness of coke ; Northampton pigs are quoted 48s, to 0s., 
and Derbyshire 50s. to 51s, 6d. 

Birmingham’s large Elan Valley water supply scheme is pro- 
ceeding steadily. The Water Committee, in their annual report 
this week to the Birmingham City Council, stated that the capital 
expenditure on the Elan scheme during the past year had = 
£458,300, making a total of £4,903,966, and leaving something less 
than one million pounds to spend in order to complete the work in 
accordance with the terms of the Committee’s report of March, 
1902. The chairman of the Committee said he could not speak 
with certainty, but he saw no present evidence that the amount 
would be exceeded. Thechairman admitted that the public were 
asking, ‘* When shall we get the Welsh water!” He was able to 
say that, barring any unforeseen delays, they would bave the Welsh 
water by the summer of 1904. The fact is that during the past 
winter and spring bad weather has interfered with progress inthe 
Elan Valley, and there has been an outbreak of small-pox among 
the men which has also delayed matters, but this has now 
been got under. It appears that the engineers have practically 
finished building the pe dams on the Elan River, and it only 
remains to close the culvert and impound the water, and this they 
hope to be able to do at the end of 1903. They hope to finish the 
largest dam by that time. As to the filters, which is the most 
backward work now remaining, these are being worked at night 
andday. The aqueduct is practically finished, and is being tested 
before being taken over from the contractor. The Frankley 
works are also nearly completed. 

The annual meeting of the Wolverhampton Chamber of Com- 
merce was held on Wednesday, when matters of considerable 
interest and importance to the district were discussed. Dealing 
with the subject of electrical engineering, the annual report— 
which was adopted—stated that during the past year the electrical 
industry in the district has been well supplied with orders ; and it 
still continues to hold its own. The prospects also are very 
encouraging. 

With ~ to the tube trade in the Midlands, the annual 
report states that during the t year the manufacturers of 
wrought iron and steel tubes and fittings have only been partially 
employed, owing mainly to the severe competition by German and 
American makers in the export markets, The home demand has 
been fairly good. The trade in electric conduit tubes and fittings 
is a steadily growing one, and it is gratifying to note that the 
district represented by the Chamber occupies a leading position in 
this new department. 

An interesting résumé of the galvanised iron trade is made by 
the Council, Extraordinary demand and extraordinary a 
of supply have been the main features of the galvanised iron 
trade for 1902. Exports have leapt up from 251,000 tons in 1901 
—which constituted a record—to 1,000 tons in 1902, an increase 
of over 30 per cent., and considerably more than double what they 
were in 1883, an expansion which is probably unparalleled in any 
other of the staple trades of this country. 








NOTES FROM LANCASHIRE. 


(From our own Correspondents.) 
Manchester.—Generally throughout the engineering trades of 
this district very little material change can be noted beyond what 
I have referred to in previous reports. New work for the most 
part still comes Prati slowly from hand to mouth, and although 
establishments are mostly kept fairly well engaged, there is still 
an absence of orders on their books to carry them at all far ahead. 
Most of the machine tool makers have a fairly large weight of 
current work in hand. Boilermakers are maintaining the improve- 
ment reported of late. Although in the heavy stationary engine 
building trades the position varies, generally it may be said to be 
about up to the average. Electrical engineering and the loco- 





motive and railway carriage building trades continue busy: 
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- o4ons tend generally in the direction of improvement, an 
Indication chester district the unemployed lists of the trades 
io Ae ties show a continued steady decrease in the number of 
Ps aork members, the average, taking the district all through, 
out-o about 2} to 3 per cent on donation benefit. In the marine 
being ering centres of Liverpool and Barrow-in-Furness trade is 
geen jorted to be improving and steadily settling down into 

ee ising like a satisfactory position, ‘hy ; 
ort e market here remains in a very unsettled condition owing to 
the neraistent receding in pig iron prices, A moderate business 
sa report d at the Manchester Change meeting on Tuesday to 
te passing through in small quantities, as consumers are compelled 
to cover requirements ; aud as to a very large extent users have 
been working for a considerable time past simply from hand to 
nouth, they are of necessity constantly upon the market. Buying 
at ate “ahead was, however, rare, unless at some excep- 
tionally low prices, users for the most part preferring to wait, as 
they are evidently of opinion that the longer they hold off the 
more the market will be in their favour. : Ae 

In some brands of pig iron there was a further substantial giving 
way ; Lincolnshire makers at a meeting held the previous Friday 
decided to again reduce list basis rates all round. No. 3 foundry, 
following the recent giving way in Middlesbrough, was reduced 
1s, 6d. per ton, with, however, No. 4 foundry, No. 4 forge, and 


far 


lower qualities only reduced 6d. per ton. Representatives of some 
of the Lincolnshire makers declare this reduction, in view of their 
order books, to have been unnecessary, and Lancashire and 


Derbyshire makers have followed only to a very partial extent. 
Delivered Manchester, Lancashire makers are not quoting under 
56s, to 56s. 6d., less 24, for No. 3 foundry, and Derbyshire makers 
about 55s. to 56s, and 56s. 6d. net, with Lincolnshire now 5ls. net. 
Forge qualities delivered Warrington average about 52s., less 2}, 
Lancashire, 50s, Sd. net Lincolnshire, and 50s. 3d. to 50s. 6d. net 
Derbyshire. 

The stronger tone reported last week in Middlesbrough was not 
long maintained, and prices have again gone on the downward 
tack. Some eT low prices are reported, but it is difficult 
to trace these to any definite source. What, however, may be 
taken as average market quotations range from about 54s. 4d. to 
54s, 10d. and 55s, 4d. net, according to brand, for No. 3 foundry 
delivered by rail Manchester. In Scotch iron, although makers do 
not really follow the downward move in warrants, the prices that 
are actually ruling on the market are decidedly lower, and, delivered 
Manchester docks, Eglinton is quoted 58s, 6d to 59s., Glengarnock 
60s. to 6ls., and Gartsherrie 61s. 6d. to 62s. 

Finished iron remains in much the same unsatisfactory condition 
reported of late. Only the slowest sort of business comes forward, 
both merchants and consumers holding back orders in expectation 
of lower prices. Nominally, the basis rates remain about £6 10s. 
for Lancashire, and £6 10s. to £6 15s. North Staffordshire bars, 
delivered Manchester district. Very little buying is, however, 
going on at these figures, and in competition basis rates are 
scarcely being adhered to, as there would be little difficulty in 
buying Lancashire bars at about £6 7s. 6d. with sellers from other 
districts at £6 5s. Sheets remain about £8 2s. 6d., and hoops at 
association rates of £7 2s. 6d. random to £7 7s. 6d. specie] cut 
lengths, delivered Manchester, and 2s, 6d. less for shipment. 

Trade in manufactured steel also continues very indifferent, with 
prices, although nominally not quotably lower, generally weak 
where business of any moment is concerned. Local-made billets 
are steady at £4 15s. net, delivered Manchester district. Bars 
range from £6 5s. to £6 7s, 6d. and £6 10s.; angles are to be 
bought at from £5 15s. to £5 17s. 6d.; common steel plates average 
about £6 10s.; and boiler plates are still quoted £7 by outside 
makers, and £7 2s. 6d. by the Association for Lancashire boiler 
specifications delivered in the Manchester district. 

Messrs. A. E. and H. Robinson, engineers, of Manchester, whose 
hot-air engine is well known, have for some time past been 
experimenting with the object of designing a small-power effective 
oil engine of simple construction, and I have had an opportunity 
of inspecting the first engine they have just completed. Certainly 
so far as extreme simplicity and absence of any complication of 
parts, Messrs. Robinson have succeeded in constructing an oil 
engine that can be put under the charge of any unskilled 
labourer, and which, from its semi-portable character, will 
be specially useful where small driving power is temporarily 
required in different situations. The engine works on the 
well-known ‘‘ Otto” cycle—i.e., one explosion to two revolutions 
of the engine crank—and there is only one machine-moved valve 
in the engine, and this is actuated by means of a geared excentric 
direct without any interposing levers, cams, bowls, &c., usually 
employed in other engines. The oil is drawn into the vaporiser 
with the air through a specially constructed mixing valve, and the 
charge is fixed by means of an ordinary ignition tube. The governor 
used for variable loads is of the cut-out type, of extremely simple 
construction, and it is stated to be very economical. The engine 
is started by means of a small paraffin lamp, and can be ready for 
running in five minutes from the time of lighting the Jamp. 

Throughout the coal trade of this district a quiet tone is 
reported generally to be coming over business, and although 
pretty nearly full time is still being worked at most of the collieries, 
the output in some descriptions of fuel is considerably in excess of 
requirements, and fairly large stocks are here and there accumulat- 
ing, chiefly under load in wagons, This is tending to weaken 
prices, as in some instances to effect clearances collieries are pre- 
pared to quote special rates, whilst, in addition, there is increas- 
ing competition, with surplus output, coming in from other 
districts. 

A slackening-off in the demand for all descriptions of house-fire 
coal is now making itself decidedly felt, and the better qualities 
are hanging at collieries, with the result that pits are being put on 
less time to prevent accumulation of excessive stocks. Prices are 
being fairly well maintained at about late rates ; but the market 
position is weak, owing to increasing outside competition. 

Requirements for ironmaking, steam, and general manufacturing 
purposes are being fairly well maintained, but the output is more 
than sufficient to meet the present demand, and there is a weaken- 
Ing tendency in prices. Although pit rates are without actually 
quoted change, selling prices are in many cases easier, and in the 
inferior descriptions of steam and forge coals are in many cases 
getting down to a low point, especially where anything like quanti- 
ties for prompt clearance are concerned. No doubt the easing 
down in the contract prices for gas coal and locomotive fuel 
reported last week has had some effect upon the market, and 
generally the outlook is not regarded as at all encouraging from 
the coalowners’ point of view. At the pit mouth ordinary descrip- 
tions of steam and forge coal could now be bought at from about 
8s. to 8s. 6d., with some of the better qaalities still quoted about 
$3. 9d. to 9s. per ton. 

Not more than a moderate business is reported in engine fuel, 
and generally the output of collieries is in excess of requirements, 
with stocks accumulating at many of the pits. The position with 
regard to this class of fuel varies, some collieries having the better 
qualities of slack hanging, whilst the chief difficulty at others is the 
inferior sorts, Taking it all through, supplies are again becoming 
plentiful, and prices tending to ease down from the advanced rates 
Which were being quoted a month orso back. Commoner qualities 
of slack have got back to about 4s. 3d. to 4s. 6d. up to 4s. 9d., with 
medium sorts averaging about 5s. 6d. to 5s. 9d. and 6s.; and the 
best qualities from about 6s. 6d. to 7s. per ton at the pit. 

__Yery low prices continue to be quoted at the ports for shipping 
orders, especially where there are stocks lying under load, whilst 
the demand, taking it all through, is very indifferent, and this 
branch of trade remains in an altogether unsatisfactory condition. 

or clearance lots of ordinary descriptions of steam and forge coal 
about 9s, 8d., or even less in some instances, is being taken, with 
ordinary qualities ranging from 9s. 6d. to 10s. per ton delivered 


big ports on the Mersey. 
n 
coke, 


active inquiry continues to be reported for all descriptions of 
with prices firmly maintained at the rates which have been 


quoted for some time past. Good washed Lancashire cokes range 
from 14s. up to 15s.; medium foundry cokes about 19s. to 20s., 
and the best qualities 21s. to 22s. per ton at the ovens. 

Barrow.—The hematite pig iron trade is fairly steady, and orders 
are being liberally booked. There is a better tone in the hematite 
warrant market, and prices are accordingly creeping up. Mixed 
Bessemer numbers remain firm at 59s. 6d. net lak Warrantiron 
is at 58s, net cash sellers, buyers penny less, During the week 
there has been a clearance of 1057 tons out of warrant stocks, which 
now total up at 25,128 tons, being an increase of 825 tons since the 
beginning of the year. Makers do not hold any stocks, except 
those required by stee] makers or by delivery engagements, There 
are thirty-six furnaces in blast, being two more than in the corre- 
sponding week of last year. One furnace is producing spiegeleisen 
and another is making charcoal iron. There is a good steady 
demand for both these metals, and all the produce is being readily 
disposed of. 

A brisk demand is maintained for good descriptions of native 
iron ore, and the market is steady, prices ruling at 12s, per ton net 
at mines. Spanish ores are being largely imported, and are selling 
at 16s, 6d. per ton delivered at West Coast ports. 

There is a very quiet tone in the mild steel department of the 
local steel trade. The demand for shipbuilding material of all 
sorts is quiet, and the orders in hand arefew. Yet pricesare fairly 
well maintained. The mills are only working half time. Hoops, 
too, are very quiet, and very little trade has been done in this 
department during the present year. A continued active trade is, 
however, being done in steel rails, and it is evident that this will 
be maintained for a long time to come, as the demand is very full 
from al] quarters, including America, and as the orders in hand 
are so large. Prices are steady at £5 10s. per ton. The trade 
doing in other classes of steel is steady. 

Shipbuilders are running very short of orders, and there is no 
immediate prospect of new work. Later on in the year it is pro- 
bable that some good orders will be in the market, but there is not 
much chance of new tonnage coming to hand in the meantime. 
Marine engineers are also short of work, but there is activity in the 
gun-mounting department. The local engineers have referred 
their case of a reduction of wages to their executive, the question 
to be decided at a conference with the masters. 

During the past week the export shipping has been very busy, 
and 15,815 tons of iron and 22,037 tons of steel have been exported, 
as compared with 6050 tons of iron and 7769 tons of steel, an 
increase in iron of 9767 tons and in steel an increase of 14,268 tons. 
The shipments of iron this year stand now at 156,723 tons, and 
steel at 229,605 tons, as compared with 158,038 tons of iron and 
198,463 tons of steel, a decline in iron of 1315 tons and in steel an 
increase of 31,142 tons. 

Coal and coke are in very quiet demand and prices are ruling 
low. 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


THE long-expected ‘‘drop” in prices of house coal has not yet 
taken place, although the weather has been more summer-like 
during the last few days than at any time during the year. 
Deliveries, however, are being kept up to quite an average level, 
and at the bulk of the collieries the turnover is reported to be 
large. Although the demand on local account has been somewhat 
easier during the last fortnight, that has been more than counter- 
balanced by the increased requirements of the metropolitan and 
Eastern Counties merchants. Best Silkstone is still quoted up to 
12s, 6d. and 13s. per ton; Barnsley house, lls. and 11s. 6d. per 
ton; seconds and nuts from 9s. 6d. to 10s. per ton, all at the pits. 
In several districts it is anticipated that the summer decline will 
soon be obtained, but so far concessions have bzen made in very 
few directions. 

In steam coal there is more going from the Yorkshire collieries 
to the Humber ports, and as English consumers are also buying 
largely, values are not likely to fall beyond the 3d. to 9d. per ton 
at present obtained in the open market above the contract price of 
9s, per ton. As the season advances steam coal, of course, will 
become even firmer. Gas coal is being steadily taken, although 
the long days affect consumption. There is stiil a good demand 
for coke, the ovens making a large output. Ordinary grades fetch 
about 11s, 6d. per ton at the ovens, while the best qualities are 
from ls. to 2s. per ton more. Business in coke causes slacks to be 
somewhat scarce, the best qualities making up to 6s. 6d. per ton ; 
the commoner sorts are not in anything like good demand, 

In the general heavy trades of the town the condition of affairs 
is far from satisfactory. A statement was made a few days ago 
respecting the new armour plates which will be required under the 
Admiralty programme. This statement must have been made under 
a misunderstanding, however, as nothing has yet been heard from 
the Naval authorities, and there is no expectation of fresh work on 
that account being placed before July. Hopes are confidently 
entertained in some business quarters that a change for the better 
may soon be expected in several of the leading city industries, but 
so far there seems little prospect of any improvement, and many 
workmen are now altogether idle or on short time. 

Affairs appear a little more encouraging in some branches of the 
iron trade. Inquiries are reported to be more abundant, followed 
by orders being more freely placed than has been the case since 
the second quarter commenced. The uncertainty of business 
affairs in the United States market is a factor, however, which 
prevents anything like firmness at home. In iron circles there 
is no doubt as to what will happen. If the United States trade 
is equal to take all that is produced by American manufacturers 
and no surplus stocks are dumped down in this country there is 
certain to be considerable improvement in prices of home-made 
iron. At the moment, however, quotations for Lincolnshire and 
Derbyshire irons show a tendency rather to weaken than to be 
firmer. For delivery in Sheffield current rates are:—West Coast 
hematites, 69s. 6d. to 70s. per ton ; East Coast hematites, 63s. 6d. 
to 64s. per ton ; Lincolnshire No. 3 foundry, 49s. 6d. to 50s. ; forge 
ditto, 48s, 6d. ; Derbyshire No. 3 foundry, 51s. 6d. to 52s. ; forge 
ditto, 47s. 64. to 48s. ; bars, £6 15s. to £7; sheets, £8 12s. 6d. to 
£8 17s, 6d. 

In the steel trade the chief pressure at present is on makers 
of steel girders and other constructional work, for which there 
is a steadily increasing request. Business is also improving in 
Bessemer and Siemens steels. The crucible steel branch continues 
as previously reported, but there is still a large demand for the 
special steels required for fast-cutting tools. In the lighter 
‘branches of the Sheffield trade only a moderate business is 
reported. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE pig iron market in this district is unsettled and unsatisfac- 
tory this week, and business has been of very limited extent, for 
consumers have been afraid to operate ; indeed, as the general ten- 
dency of prices was downward in the early part of the week it 
appeared to be the best policy to hold off until there is some reason 
to believe that the bottom in prices has been reached. It cannot 
be said that they have yet any grounds for assuming that such is 
the case, though on Wednesday the downward movement was 
checked ; but seeing how uncertain the course of prices has been 
lately it is difficult to say what significance there is in the change, 
though it was maintained yesterday. Thus consumers have not 
been ready to buy, and only where necessity compelled have they 
this week made any purchases, 

Cleveland warrants on Tuesday touched a lower price than any- 
thing reported this year, and in fact since February of last year, 
45s, 9d. cash being the minimum, a rate 7s, 2d. per ton below the 





best of this year, which was attained on March 19th, But since 


Tuesday there has been a rise of 74d. per ton, the cause of which 
is not readily traced, but no doubt the stoppage of some of the 
furnaces in Scotland and also of one in this district has had its 
influence in strengthening the sellers, That the output of Cleve- 
land pig iron bas been lessened cannot be questioned, for while a 
furnace at Skinningrove has been blown out, Messrs. Bolckow, 
Vaughan and Co. and Messrs. Gjers, Mills and Co, have each set 
a furnace hitherto producing ordinary Cleveland iron to make 
other kinds, that should tend to improve the positions of those 
firms producing Cleveland irons. 

Cleveland warrants, which within the last few weeks have been 
relatively dearer than Scotch, for the difference between the two 
was at one time under 4s. per ton, is now relatively cheaper, for the 
difference this week has been much more than the normal 4s. 6d. 
per ton ; in fact on Wednesday afternoon it was 6s. 74d. When it 
is taken into account that in the public stores in this distriet 
144,634 tons of Cleveland Pig iron are held—the quantity having 
increased almost every day lately—and that of Scotch iron the 
stock in the public stores is only 16,528 tons—and decreases almost 
every day—the reason for the increasing difference is readily 
apparent. The relative cheapness of Cleveland iron is leading to a 
larger demand from Scotland for it ; in fact Cleveland has this 
month sent there an average of no less than 1900 tons of pig iron 
per working day, which represents the produce of nearly a third 
of the furnaces which are in operation in the Cleveland district. 
If it were not for this the stock in the public warrant stores would 
be increasing more rapidly than at present, and the necessity for 
taking more drastic measures with regard to the blowing out of 
furnaces would become more pressing. 

The stock of Cleveland pig iron in Connal’s public warrant stores 
has been increased this month nearly 6000 tons, and that weakens 
the position of makers, for it is taking place at a period of the year 
when there should be decreasing stocks, improving shipments, and 
increasing prices. A reduced production would enable the makers 
to bring down the cost, forthey would beable tosecure cheaper coke. 
The present price of coke is at least 1s. per ton too high—that is, 
compared with the realised price of pig iron, and some firms cannot 
make ends meet under present circumstances. With No. 3 Cleve- 
land pig iron at 46s, 6d. per ton, medium.coke should be at lis. 6d. 
per ton delivered at Middlesbrough furnaces, but 16s. 6d. per ton 
has to be paid. As long, however, as the output of pig iron is 
maintained, coke is not likely to be appreciably cheaper. The coke 
people did not put up their prices when pig iron rose, and they have 
not followed that metal down. 

Cleveland No. 3 G.M.B. pig iron dropped this week to 46s, 3d. 
per ton for early delivery, or to 6s. 3d. per ton below the best price 
of the year, and buyers early in the week would not pay more than 
46s. On Wednesday, however, the price was put up to 46s. 6d., 
and No. 1 was at 48s. 9d., with No. 4 at 46s. The lower qualities 
of Cleveland pig iron have not fallensc muchas the higher, and the 
old prorortions of prices areagain ruling. Grey forge is at 45s, 6d., 
mottled at 45s., and white at 44s. 6d. 

Hematite pig iron is in quiet demand, but prices have fallen 
little when compared withthe drop in Cleveland pig iron—only 6d., 
against 6s. 3d. Mixed numbers of East Coast hematite pig iron 
are quoted at 57s. 6d. per ton, but on Tuesday buyers bought as 
low as 57s, 3d., though they have not since been able to do that. 
No. 4 is at 54s. Rubio ore has fallen a little in price, sales being 
reported at 16s. 14d. per ton c.i.f. Tees, though 16s. 3d. is still the 
regular quotation. 

The shipments of pig iron from the Cleveland district this month 
are fairly satisfactory, though America has taken very little. 
What is now required by American consumers are hematite iron 
and semi-manufactured steel. A cargo of hematite iron has been 
sent within the last few days, also one of steel crop ends, and there 
are inquiries for blooms and billets. Up to Wednesday night the 
exports of pig iron from Cleveland were 64,271 tons, as compared 
with 69,538 tons last month, and 60,215 tons in May, 1902, to 20th. 
The stock of Cleveland pig iron in Connal’s public warrant stores 
on 20th was 144,634 tons, an increase this month of 5689 tons. 
The stock of hematite pig iron in the same stores was 300 tons. 

With the exception of the rail trade the finished iron and steel 
industries are quieter. Few orders for plates and angles have 
been booked this month, but manufacturers are not badly off for 
contracts, and are able to maintain their prices, which for steel 
ship plates are £6 ; for steel boiler plates, £7 5s.; iron ship plates, 
£6 15s.; steel ship angles, £5 12s. 6d.; and iron ship angles, 
£6 7s. 6d.; all less 24 per cent. f.0.t. The bar iron makers con- 
tinue to quote £6 103. for common ; £7 for best; and £7 10s. for 
best best; all less 24 per cent. f.o.t. Iron sheets unsteady at 
£8, and steel sheets at £8 10s., less 24 per cent. The makers are 
still asking £5 10s. net at works for heavy steel rails, and are keep- 
ing their mills in full operation; the inquiries are satisfactory. 
Somewhat more business is reported by the producers of railway 
chairs, who are quoting £3 15s. net at works. 

The wages difficulty in the engineering industry is over for the 
present ; the men in this district as a rule disapprove of the com- 
promise the executive has made with the employers, but, never- 
theless, they are prepared to abide by it. The whole wages 
question is to be reconsidered in August, and in the meantime 
wages are to be reduced ls, per week from those which have lately 
prevailed. 

For some time past the amalgamation of two of the leading ship- 
building firms on Tyneside has been talked about in commercial 
circles, but nothing definite has been allowed to get out until 
within the last few days. A circular to the shareholders has been 
issued by the secretary to Messrs. J. Wigham Richardson and Co., 
of Low Walker, which gives the details of the proposed amalgama- 
tion between that firm and Messrs. (. S. Swan and Hunter, 
Limited, of Wallsend. The circular is issued in advance of an 
extraordinary general meeting to consider the matter. The total 
capital of the combined concern is to be £1,500,000, divided into 

00,000 ordinary shares of £1 each, and 700,000 5. per cent. 
cumulative preference shares of £1 each. 

The coal trade continues satisfactory, the demand for steam coal 
being quite up to the average of the season, and that for gas coal 
is somewhat in excess of it. In consequence of this prices are 
well maintained, and do not fall below those which were secured 
when the year commenced. Best steam coals are at 10s. 9d., 
seconds at 8s. 9d., and smalls at 5s. 9d., all f.o.b. The colliery 
firms are almost all well sold ahead. Best gas coals are at 8s. 3d. 
to 8s. 6d. per ton f.o.b.; but some firms have realised this week 
more than this. Coke is also kept up in price, 16s. 6d., delivered 
at Middlesbrough furnaces, being generally quoted and paid. The 
Netherton Colliery, near Morpeth, which has been closed for 
twenty years, has been re-opened, and there is considerable 
development of the coal trade in the Bishop Auckland district. 
Mr. A. S. Douglas, manager of the Hucknall Torkard Collieries, 
Nottinghamshire, has been appointed agent and manager of the 
new collieries of Messrs, Bolekow, Vaughan and Co., near 
Ferryhill. 








NOTES FROM SCOTLAND. 


(From our own Correspondent.) 

THERE has been a steadier feeling in the Scotch pig iron trade 
this week, with only a moderate business doing, and no new 
feature of general interest has emerged. 

Thera has been very little doing this week in pig iren warrants. 
Scotch warrants are quoted 5ls. 9d. cash. Cleveland pig iron has 
been done at 45s. 9d. to 45s. 10d. cash, 45s. 1ld. for delivery in 
nine days, and 45s, 114d. one month. Cumberland hematite is 
—_ 57s. 3d. to 57s, 44d. cash, with scarcely any business 

oing. 

There have been steady deliveries of Scotch makers’ iron under 
contract, and the output shows little variation. 

The prices of Scotch makers’ iron are steady. Wishaw, No. 1, 
is quoted at Glasgow 55s.; No. 3, 51s. 6d.; Carnbroe, No. 1, 





58s, 6d.; No, 3, 56s.; Clyde, No, 1, 64s,; No, 3, 58s.; Gartsherrie, 
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No. 1, 64s, 6d.; No. 3, 58s. 6d.; Calder, No. 1, 64s. 6d.; No. 3, 59s.; 
Summerlee, No. 1, 69s.; No. 3, 59s. 6d.; Langloan, No. 1, 70s. 6d.; 
No. 3, 59s. 6d.; Coltness, No. 1, 72s. 6d.; No. 8, 59s. 6d.; Glen- 
garnock at Ardrossan, No. 1, 65s.; No. 3, 58s.; Eglinton at 
Ardrossan or Troon, No. 1, 58s. 6d.; No. 3, 55s.; Dalmellington at 
Ayr, No. 1, 58s. 6d.; No. 3, 54s. 6d.; Shotts at Leith, No. 1, 
66s. 6d.; No. 3, 59s ; Carron at Grangemouth, No. 1, 67s.; No. 3, 
58s. 6d. per ton. 

Since last report an additional furnace has been placed on 
hematite at Coltness Ironworks, and 4 furnaces have been damped 
that were making ordinary pig iron at Carnbroe. There are now 
83 furnaces blowing in Scotland, compared with 86 at this time 
last year, and of the total 45 are making hematite, 32 ordinary, 
and 5 basic iron. The bulk of the output of the Scot ish furnaces 
is hematite pigs, for which there has been a fair inquiry. 
Merchants quote Scotch hematite 62s. per ton for delivery at the 
West of Scotland steelworks, 

The shipments of pig iron from Scottish ports in the last week 
amounted to 6222 tons, compared with 7832 in the corresponding 
week of last year. There was despatched to the United States 
700 tons, Canada 385, India 300, Australia 150, Italy 125, Germany 
65, Russia 20, Holland 200, Belgium 18, Spain and Portugal 275, 
China and Japan 25, other countries 333, the coastwise shipments 
— 3639 tons compared with 4595 in the corresponding week of 

it year. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week were 15,343 tons, compared with 10,268 in the corresponding 
week of last year, showing an increase of 5975 tons. These 
a show an aggregate increase for the present year to date 
of 13,343 tons over those of the corresponding period of 1902. 

Business is proceeding quietly in the finished iron and steel 
trades. The demand for manufactured iron and steel, both for 
home use and export, is quiet, and the outlook is, on the whole, 
not very encouraging. The steel makers have fair orders on hand, 
and they are looking for additional specifications, but new work 
does not come forward so well as could be desired. 

The strike of engineers on the Clyde has terminated for the 
present, the men having at length been persuaded to accept the 
advice of their leaders, and they returned to work on Monday, 
pending negotiations with the employers as to the reduction of 
wages. This reduction was to have taken effect from May Ist. It 
is hoped that an understanding will be arrived at. 

There has been a good business in the coal trade, both exports 
and the home demand being fairly satisfactory for the season. 
The shipments from Scottish ports in the past week aggregated 
227,344 tons, compared with 214,871 in the preceding week, and 
236,164 in the corresponding week of last year. Some merchants 
complain that fresh orders for export are difficult toobtain. Main 
coal is age f.o.b. at Glasgow, 8s. to 8s. 3d.; ell, 8s. 9d. to 9s. 3d.; 
splint, 9s. to 9s. 3d.; and steam, 9s. 6d. to 9s. 9d. per ton. There 
is a good deal of disquietude among the miners, and sectional 
yon. gus are of frequent occurrence concerning local regulations 
and rates of pay for different kinds of coal. “rhe interruptions 
thus caused to work have tended to restrict the output. Idle days 
have been numerous, and the curtailment of supplies has helped 
salesmen to maintain their prices, 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 

Wuite the Speaker of the House of Commons and Sir David 
Dale are about entering upon their arbitration task, in connection 
with the Conciliation Board of the coal trade in Wales, interested 
authorities are recalling the sliding scale, which one commentator, 
discussing Carnegie’s profit-sharing theory, contends would have 
been, with a minimum added, one of the most ideal of arrangements 
which could have been devised. Whatever may be the fate of the 
present scheme, which one may credit with having averted astrike, 
which must have been a serious one, no future historian of the 
Welsh coal trade can avoid this testimony to the sliding scale of 
Monmouthshire and South Wales: that it gave a quarter of a 
century of peace and a larger measure of prosperity than had been 
previously enjoyed. 

The anticipations of enhanced prices of steam coal have been 
realised, and the chief complaint at Cardiff has been that demand 
was much better than supply. Best steam coal, which a few weeks 
ago fluctuated from 13s, to 14s., has touched 15s., and other 
kinds have shared in the improvement. On ’Change, Monday, it 
was said that some leading firms were quoting 15s, 3d., and good 
seconds 14s, 3d. to 14s. 6d., dry 12s. 6d. to 13s., and best Mon- 
mouthshire semi-bituminous 13s. 3d. to 13s. 6d. Best small is firm 
at 8s. 3d., and seconds are up to 7s. 9d. Mid-week it was stated 
on Change that orders are being placed for June and even July. 
This strengthens my statement of last week, that for some time 
prices are secure. merge J rates this week for best steam are 
14s, 9d. to 15s, 3d. ; best Monmouthshire very firm. Patent fuel 
is also firm in Cardiff at 14s, 6d. to 15s. Coke has shown an 
-_ ard tendency lately, and is at 16s. to 18s, furnace; foundry, 
19s. to 24s., according to quality. Pitwood is coming in strongly, 
and is quoted at 17s. to 17s. 3d. ex-ship. 
steady, best big vein, 14s. 

Patent fuel: Swansea, 13s. 9d. Export last week, over 11,000 


Anthracite prices 


tons. 

Newport, in addition to constant shipments of iron to Bristol, 
has been sending galvanised sheets freely, and rails to Liverpool. 
I note that Welsh ironmasters are getting iron ore from Santander 
and Castro, in addition to cargoes from Bilbao, and Ebbw Vale is 


importing from Pasages. A substantial cargo of steel rails left 
Cardiff for Kurrachee and Bombay this week. The tonnage was 
over 1200. Seeing that Dowlais sent out 3000 tons from its mills 
last week, and that greater part was at once sent seaboard or 
inland, there is not much complaint of small demand. I was at 
one of the Welsh mills lately, and was much impressed by the 
character of the make ; the rail was of the heavy section, and of 
the first — 

7 still keep at £5 5s. to £5 10s. heavy, and £6 lds. for 
ight. 

During last week pig iron bad one of its alternative declines. 
Scotch warrants fell during the week 8d., but in Middlesbrough 
the drop totalled 1s. 6d., and hematite was lower by ls. 3d. 

In tin-plate there is a divided opinion as to the wisdom of a stop- 
day. Some authorities contend that the better plan would be to 
get raw materials down, and bring about a price that might be 
acceptable to buyers. This, outsiders who take an intelligent 
interest in the situation, but are neither buyers nor sellers, say is 
impracticable. Pig, tin bar, coal, lead, are under the government 
of special circumstances, and cannot be forced down at will, and 
if tin-plates could be brought down several shillings per box lower 
than they are, buyers would yet try to get them lower. The 
natural corrective, as cited before in this column, is the thinning 
out of the weaker and the curtailment of supply. 

The make continues large. Over 81,000 boxes came from Wales 
last week, and as 77,493 boxes only were shipped, stocks have been 
increased slightly. April shipments showed an improvement in 
Russian trade, 2677 tons going, as against 850 tons in 1902. There 
was a falling off in consignments to France, Germany, Holland, 
and United States, tut an increased business with Sweden, 
Belgium, Roumania, the Far East, and Turkey. In all, 16,407 
tons were sent, instead of 13,454. This a member on ’Charge 
aes ‘not up to the mark, yet shows an increase of 2s, 9d. per 
cen’ ” 

It will be seen from the last quotations issued that prices of all 
descriptions are at es reasonable figures to meet demand. 
Bessemer steel cokes, 12s. 14d. to 12s. 3d.; Siemens, 12s. 3d. to 
12s, 6d.; ternes, per double box, 28 by 20 U., 28s. 6d. to 25s. 6d.; 
best charcoal, 13s. to 13s. 3d.; big sheets for galvanising, 6ft. by 
aft. by 30 g. per ton, £9 5s. to £9 7s. 6d,; finished black plate, 





£9 to £9 5s. per ton. Bessemer bars are at £4 15s.; Siemens, 
£4 17s. 6d. d at £12 2s. 6d.; spelter, £1 2s. 6d. 

While the Cambrian and the Great Western are improving their 
connections in North Wales, the London and North-Western are 
not oblivious to the possibilities, and are now reported to be making 
arrangements for improving their line from Prestatyn to Dyserth. 
This forsome time has been worked for mineral traffic, and is 
now to be made available for passengers. 

Every week now brings the etyes news of fresh coal 
winnings. Lately North’s Navigation added to their coal area. 
This week accounts are to hand of coal winning in the Amman 
Valley by the Gelly Ceidrim Company. It is stated that the coal 
is the well-known Brynllvi vein, and an output of 400 to 500 tons 
daily is expected, which will add several hundred additional men 
to the number employed. The seam is anthracite. 

Trimsaraw Ironworks, Carmarthenshire, have been dismantled, 
and sold. Not only are the smaller works of Wales declining in 
number, but, unless favoured by exceptional conditions, the 
tendency to the sea shore is marked. 

Substantial progress continues to be shown at the South Wales 
Electrical Power Distribution Works, near Pontypridd, and quite 
a village is being built for the workmen. 

The Taff Vale Railway Bill, which provides for the working by 
electricity, has been reported for third reading, and if passed this 
will be the pioneer company in South Wales. 

The Cardiff Corporation decided a few days ago to proceed with 
the improvement of the Leckwith reservoir, which is estimated to 
require the expenditure of £6000. 

Considerable interest is shown in a wide district in the matter of 
the Neath Railway Bill now in the House. This week the develop- 
ment of Swansea traffic has been a leading feature of the examina- 
tion, and the important evidence of Sir Joseph L. Wilkinson, who 
has been general manager of the Great Western Railway since J une, 
1896. 

Large shipments of coal and some of coke to Capetown have 
taken place this week from Cardiff. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


TRON and steel, generally, have been in better request, and there 
is a little more life shown in the various departments. In Silesia 
the orders placed are mostly for immediate delivery, and their 
number is sufficient to secure a fairly strong employment at the 
works, Activity all round has been increasing since previous 
weeks. Both home and foreign demand for pig iron has become 
more animated, the market for scrap iron is tolerably brisk, and 
the girder trade is progressing satisfactorily, the current price 
being still M. 105 p.t. Improving activity is noticed in the plate 
trade, and home inquiries for sheets has likewise shown more 
animation ; the basis quotation for plates is M. 127-50 to M. 130 
p.t. free at works. 

As pig iron is in good demand in Rheinland- Westphalia, and the 
output has been raised, iron ore too meets with much better 
inquiry, and is stiff in quotation. According to the Rienish- 
Westphalian Gazette contracts for 11,000 t. Siegerland spiegeleisen 
have been booked for America last month, and there is talk of 
further orders having again been received quite recently ; the 
tone, therefore, is hopeful among Siegerland ironmasters, For 
both crude and manufactured iron, prices are fairly remunerative, 
but consumers are efraid that the syndicates, considering the 
present quotations too low, wil] soon resolve ona rise. The demand 
for bars and hoops is satisfactory, and the majority of the works 
have orders on their books that reach up to the end of summer. A 
rise in price has taken place for hoops, but only nominally for 
the present, as the mills have booked so many orders that have to 
be executed at the former low rates. 

For plates the demand is insufficient generally, although it has 
improved slightly for some special sorts. With regard to the con- 
dition of the wire trade, accounts differ a good deal. Some mills 
report themselves in regular occupation, while others state the 
number of orders received upon the week to have been insufficient, 
and even smaller than in previous weeks. The trade in cast tubes 
improves. The Union of German Iron Foundries resolved to raise 
the prices for machine castings, and also that for castings for 
chemical industries, M. 1 per 100 kilos. The Dortmund Union 
Works, after finishing the Elbe-Kinigsbriicke in Madgeburg, has, 
together with a South German firm, commenced the building of a 

iant bridge across the Kbioe near Mainz, for the line Mombach- 

ischofshain. The iron required for the bridge amounts to 
3,200,000 kilos, 

There is a tolerably brisk trade done on the German coal 
market, engine fuel and coal for coke-making being in very good 
call. Only house coal has been somewhat weak of late. The 
Kénigin Marienhiiitte in Cainsdorf, in Silesia, has, according to the 
Dresden Zeitung, received a supply of coal from China, partly in 
barrels and partly in boxes ; the coal, it is said, will be used for 
making briquettes. 

Pig iron is in slightly improving request on the Austro-Hun- 
— market, while all other sorts of iron remain neglected, as 

fore. The Vienna firm, Scherback and Co., engineers, who act 
as agents and representatives of ironworks, have recently received 
inquiries concerning the supply of 4000 t. rails for America, to be 
delivered on June 26th. These rails are for Cuba, and it has been 
added that they would have to be sent there before the date men- 
tioned, as the new Cuba tariff comes into force on June 26th. 
In plates and sheets a very poor business is transacted. Next 
week a meeting of the Austro-Hungarian Sheet Convention will be 
held, when measures are to be taken to meet the competition of 
the ‘‘outsiders,” and a reduction in price will also most likely be 
resolved upon, The Austro-Hungarian Transport Company in 
Vienna is going to have a permanent store of samples of Austrian 
products in Russia henceforth, for the purpose of raising Austrian 
export. 

Coal is in moderate request on the Austro-Hungarian market, 
and the demand for coke shows a falling off against previous 
weeks, 

Nothing can be added to what was last week reported of the 
French iron market, a quiet, regular business being done in the 
Ardennes and in the Haute-Marne and Meurthe-et-Moselle. 

House coal is still in comparatively good request in France, 
owing to the uncommonly cold weather during the last few weeks. 
A healthy trade is also being done in engine fuel. In the Nord 
the pits have booked most orders at the former quotations, only 
for best sorts of dry coal 50 c. to lf. p.t. more was quoted 
than previously. 

‘Though the liaged-ter rise in quotations has not yet taken place, 
there is, altogether, a fairly satisfactory sort of business done on 
the Belgian iron market. In rails quite an active trade has even 
been done, heavy sorts realising 120f., and light section rails 125f. 
p.t. Orders for forge pig have been booked at 53f. p.t. Half- 
finished steel articles are in good request for America. In the 

irder trade German competition is felt a little less keenly than 
fore. 

The coal market in Belgium is quiet and steady. The cold days 
in April have had a most favourable influence on the house coal 
trade, which continues, up to the present, lively and firm, and 
coke is also strong, a rise in price of lf. p.t. being generally 
anticipated. Fléun coal fetches 13f. to 14f. p.t., small coal realising 
10f. to 11f, p.t. 








AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 18th. 
MaRKET conditions in iron and steel continue practically as they 
were a week ago, with the exception of a drop in certain grades of 





foundry iron. Bessemer iron is moving very slowly at 19.97 a... 
er ree at valley furnaces. The United States Steel ¢ Nie a 
as offered 19 dols. for large blocks, which will probably [= 

accepted. Forge and foundry iron continue to be shaded i 

Eastern, Western, and Southern markets without stimulatin the 

demand which makers think should arise. Structural steele : 

have received within three or four days specifications for oan 
large lots of structural material. Sheet iron is in satisfactor 
demand, and premium prices continue to be quoted on oa 
deliveries. Merchant steel is strong under an active demand rl 
summer and autumn deliveries, mainly for agricultural re, mond 
ments. Pipes and tubes are temporarily quiet, excepting for po 
deliveries of steel pipes. Rods are very strong and pea. 

Bessemer being quoted at 37dols. Inquiries for 1904 deliveries 
steel rails are now under consideration. A combination of a half. 

dozen coke-making concerns in the Connellsville region has bee 4 

effected under the name of the H. C. Fricke Coke Company. ‘A 
similar combination is now being worked up among a number f 
the large Western Pennsylvania and West Virginia coal companies 

The demand for track supplies is now very high, as track constrye. 

tion is being vigorously entered upon in nearly all sections of the 

country. 

A project is on foot for building a tunnel under Pittsburg and 
Allegheny, passing under the Ohio River, for expediting passenger 
travel. ‘The surface streets are congested with both travel and 
traffic, and this enterprise is designed to facilitate travel between 
the central sections of the united cities. This will be a very active 
railroad building year, and more railroad enterprises are now 
cecupying the attention of capitalists and railroad managers than 
for ten years, 

The copper market is very unsettled. Recently speculative lots 
of Lake Superior were pressed for sale, which had the effect of 
weakening the market. There is a strong bull clique interested jy 
maintaining the price of copper, and they have been encouraged by 
a slight upward movement in London. The tin market is weak 
in sympathy with the decline in London. Pig lead is nominally 
4.374 here, and 4.174 at St. Louis. There are strong features jn 
the finished iron trade, because of inquiries for autumn delivery 
but it is probable that these large orders will not be placed unless 
certain concessions are granted. Large railroad companies arg 
sa equipment of almost every kind that is used in and about 
railroads, and a host of these orders will be placed within the next 
thirty days, provided the dates of deliveries can be satisfactorily 
arranged. In very many branches of iron and steel premium prices 
are still asked and promptly paid for early deliveries, yet at the 
same time there is a weakening tendency in some lines for remote 
delivery, as, for instance, in steel billets, pig iron, and bar iron, 
Some of our railroad companies are showing great favour to nickel 
steel rails. The Baltimore and Ohio have just ordered 1000 tons 
of nickel rails, to be placed on sharp curves, especially in the 
mountainous districts, where they are found particularly valuable, 
The Pennsylvania Railroad Company has been experimenting with 
them for years, and their use is recommended by the engineers in 
charge. The use of rails strengthened with a percentage of nickel will 
probably be extensively increased, as the additional charge is 
trifling when measured by increased wear. 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market steady, and prices firm. House coal in 
better demand. The quantity of coal shipped for the week ending 
May 16th was 78,316 tons—foreign, 59,451 tons ; coastwise, 18,86) 
tons. Imports for week ending May 19th: Iron ore, 7859 tons; 
manganese ore, 2500 tons; steel bars, &c., 1913 tons ; pig iron, 
1050 tons; old rails, &c., 708 tons; cement, 305 tons ; pitwood, 
1640 loads. 

Coal: Best steam, 12s. 9d. to 133.; seconds, 11s. 6d. to 11s. 9d; 
house coal, best, 15s ; dock screening, 8s.; colliery small, 7s. 34, 
to 7s. 6d. Pig iron: Scotch warrants, 52s. 6d.; hematite warrants, 
58s., f.o.b. Cumberland prompt: Middlesbrongh, No. 3, 46s. 14d. 
Iron ore: Rubio, 14s, 9d. to 15s.; Tafna, 15s. 6d. Steel: Rails, 
heavy sections, £5 5s. to £5 10s.; light ditto, £6 5s. to £6 lbs, 
f.o.b.; Bessemer steel tin-plate bars, £4 123. 6d. to £4 16s; 
Siemens steel tin-plate bars, £4 15s. to £4 17s. 6d., all delivered in 
the district, cash. Tin-plates: Bessemer steel, coke, 12s. 14d. to 
12s, 3d.; Siemens, coke finish, 12s, 3d. to 12s. 6d. Pitwood: 
17s. 3d. to 17s. 6d., ex ship. London Exchange telegrams: 
Copper, £62 12s, 6d. to £62 15s. ; Straits tin, £133 5s. to £133 7s, 6d. 
Freights steady. 








TRADE AND BUSINESS ANNOUNCEMENTS. 


ALFRED HERBERT, Limited, are opening showrcoms and offices 
in Glasgow at 257, West Campbell-street, 

Tue Haslam Foundry and Engineering Company, Limited, 
incorporated with Pontifex and Wood, Limited, of Union Foundry, 
Derby, informs us that on and after May 25th its London office 
address will be 175 to 177, Salisbury House, London Wall, London, 
E.C. 

WE are informed that Mr. A. C. Eborall, who has been the 
technical manager of Witting Brothers, Limited, for many years, 
has now joined the firm, the style of which will be consequently 
altered to Witting, Eborall and Co., Limited. ‘The offices of the 
company are being moved to Temple Bar House, E.C. 

In order to cope with the growing demands of the towns of 
Lynton and Lynmoutb, an improved scheme of water purification 
comprising ‘‘ Hastings” polarite filters has been adopted by the 
Council, and on the 24th ult. Colonel Durnford, R.E., of the Local 
Government Board, held an inquiry at the Town Hall into the 
Council’s application for a loan to enable them to carry out the 
scheme. Mr. W. H. Chowins, engineer and surveyor to the coun- 
cil, explained that the water will be conveyed direct from the river 
to the polarite filters, which will only occupy a space 21ft. by 13ft., 
whereas if ordinary sand filters were employed an area of nearly 
500 square yards would be necessary. 








Kino’s CoLLeck, Lonpon.—The forty-third annual dinner of 
King’s College, London, will be held at the Holborn Restaurant, 
on Monday, June 22nd, with the Right. Hon. and Right Rev. the 
Lord Bishop of Exeter in the chair. 

INSTITUTION OF ELECTRICAL ENGINEERS.—A visit bas been 
arranged for Wednesday, 27th inst., by permission of the Midland 
Electric Corporation for Power Distribution, Limited, to the works 
at Ocker Hill, near Wednesbury, and also to their Bilston sub- 
station, 

Ropert CHARLES TASKER.—Very great regret has been ex 
pressed at the death of Mr. Robert Charles Tasker, which occurred 
on the 19th inst., at his house, Brocco Bank, Sheffield, About a 
fortnight ago Mr. Tasker, while getting over a gate on a short route 
from Cae’ Station to the works of the Midland Iron Company, 
met with an accident, through which his right leg was fractured. 
The injury was at first believed to be slight, but it developed such 
serious symptoms that Mr. Tasker failed to maintain his strength, 
Mr. Tasker was a member of the firm of Messrs. Tasker, Sons an 
Company, Angel-street, who have a very large connection with the 
coal, iron, and steel undertakings of South Yorkshire and Dety, 
shire. His father, the late Mr. John Tasker, was the founder . 
the Sheffield Telephone a in 1887, and also the pioneer ¥ 
the electric light in Sheffield. Mr. Tasker took a very active pat 
in the telephone business until it was finally transferred to the 
National Telephone Company about nine years ago. He was fifty 
years of age, 
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THE PATENT JOURNAL. 


from The Mlustrated Oficial Journal 
Condensed of Patents.” 


Application for Letters Patent. 


pr When inventions have been “ communicated” the 
name and address of the communicating party are 
printed in italics. 


7th May, 1908. 


10,341. AUTOMATIC Exxecrric Sionats, D. R. M. de 
‘4zevedo, London. 

10,342. ELgCTRICAL Switcugs, B. and E. Thomas, 

cheter. 

xe Soares INDIA-RUBBER t> LeaTHER, C. A. 
Burghardt, Alderley Edge, Cheshire. 

10,344. Tac Avcesapet, A. Walley, London. 

10,345. TURBINES, J. Fraser, Stretford, Manchester. 

10,346. DRIVING Ba.t for Motor Cars, J. C. Sharptes, 

§. E.and A. V. Eaches, Ashton, Preston. 

17. PREVENTING Fire at Ska, G. T. A. Staff, 
Ashburton, Devon, 

10,348. SappLe Bars, J. M. McKinstry, Birmingham. 
10,349. CYCLE CoasTgR-HUB and Brakg, O. Pihifeldt, 
Birmingham. 

10,350. REVOLVING Box Looms, H. R. Ross, Man- 
chester. 

10 $51, ELECTRICAL 
Manchester. 

10,352. Roap ‘WuEELs, E. G. Allison and J. Donovan, 
Sunderland. 

10,853. Macuiye for PapeR-coverina Jocks, G. A. 
Gowans, Glasgow. 

0,354. PorTABLE CHAIRS and Soras, J. Johnstone, 

lasgow. 
sans Cocoa Preparation, H. W. Moss, Milltown 

Road, Co. Dublin. 

10,856. PRODUCING HypRocEN Gas, H. G. Hills and H. 
Lane, Hyde, Cheshire. 

a SeLF-LOCKING Ss#ackie, W. Morgan, New 

Tredegar, Mon. 

10,858. Evecrric. Licat Suapg Hoxper, J. H. Taylor, 
jun., Huddersfield. 

10,859. Rotiue Srock Couptiyes, W. H. Freemantle, 
TS empien. 
10,860, C DF TELEGRAPBY, A. A. Govan, Bridge-of- 


Equipments, H. P. Tattersall, 


n. 

10.961. ScRracE Strgam ConpensErs, C. P. Horton, 
Birmingham. 

10,362. Saucers, A. B. Mcllvride, Glasgow. 

10,868. Exeanpinec Bett Pouey, F. Farnworth, Man- 
chester. 

10,364. ArwospHgRIC Gas Borner, Fictcher, Russell 
and Co., Limited, T. Fletcher, and W. Fletcher, 
Manchester. 

10,365 ATmosp#eRic Gas Burner, C. P. Ehmann and 
F. Morton, Manchester. 

10,366. Maxine Empossgp Pangis, T. J. Palmer, 
Southport. 

10,367. Makinac Empossap Pangis, T. J. 
Southport. 

10,368. Stanp, &c, for Bicycres, A. H. Godfrey and 
C. H. Smith, Birmingham. 

10 399. Sarety Pin and S#ackie for Usprrorounp 
Havtacg, M. H. Jeukics and J. C. Freedman, 
Dowlais, Glam, 

10.870. _ Ce B. Balme and G. Whitehead, 


10,871. ‘Cure for Srewrerino Macutiyas, J. Chambers 
and 8 Cook, Manchester. 

10,372 TeLescopss, A. Kovig. Germany. 

., aie M. Wildermann and R, L. Mond, 
London. 

10.374. Borter Fegp Apparatus, W. Paterson, Londun. 

10,375. Post-so.e AvosR, R. E, Elliott, Birmingham. 

10,376. Gas Borwer for Incanpgscent Gas.icut, L. 
Zechnall, London. 

10,877. Boor Protector, F. W. Barnes, Sheffield. 

10,878. TeL¥scopaBLE Mgasurinc Rop for Room;, J. 
Jacobs, Germany. 

— — for Daawixo Curtains, J. Burgard, 

erm 

10,830. Mores, J. P. Becker and H. J. Miller, Ger- 
many. 

ae a an JUSTABLE Music Sranp, F. Oestric ger, Ger- 


Palmer, 


10,882. ‘Wiprxe Soap-LaTHER from Razors, H. R. 
Hoffmann, Germany. 

10,888. Srong-arinpINGc Macuines, H. Thust, Ger- 
many. 

10,384. OverRagaD Exvecrric Traction, E. Bauco, 
London. 

10,385. BorrLe Neck and Non-RETORN VaLve Cork, 
A. F. Mountain, London. 

10,386, o- “REGULATING Appliance, H. Munzing, 


10,887. a Arr Hump, D. Sarason, Berlin, W., 
Germany. 

Mae leserme Lamps, W. Sedgwick and J. F. Smith, 
on: 

ae leone Miyers' Sarety Lamps, W. Best, 
vonaon, 

10,390. Boxes for Mituivgry, A. McM. Purce, Randals- 
town, Ireland. 

10,391. Grasses for PresERVING Mgat, M. Cooby, 
London. 

10,392. Parventina ENVELOPES being Orgnep, G. A. 
Crowe, London. 


10,393. Fcoors of DwLiinc- nousEs, ©. Mack, 
London, 
10,394. Merattic Frames for Baas, 8. Reitzenbaum, 


London. 
10,395. Lamp Hotpars, Everei and Co, Limited, and 
8. Evered, London. 
10, 800, Maxixa Srezx, A, E. Beck and G. Townsend, 
ndon, 
10,897. Heatina Water by Sreaw, W. G. F. Steinmetz, 
10,398, Tie - E. Fitch 
London, ii 
10,399. Gas Burners, J. Guimaraes, London. 
=, Lity Dovetait Hegt, J. Steele, P.umstead, 
en 
ae. 8 Ra Jormts, Z. E. Fweash, Kingston-on- 
na 
gp the Gs ATHERING Crops orr the Grounp, R. Helliar, 
4Oon 
10, -. ‘Commenter: on Timepiece, L. Spiers, Birming- 
m, 
10,404. Arracnine Watcu Caatnst) WEARING APPAREL, 
F. Cooper, Birmingham. 
10,405, PHONOGRAPHS, A. Grelet, London. 
10, 406, Harr-pins, A. Thissen, London. 
10,407, ENvgtopg, E. Butler and T. Lamb, London. 
10,403. Tra Kerruzs, F, J. Duggan, London, 
10,409. TeLemerers, C, A. de la Maza, London. 
10,410. GuLiy Traps, J. H. Turner and G. M. Reed, 
London, 
10, Pages or SKETCHING BarRps, S. J. Creskey, 
ado 
10,412. Treatment of Orgs, L. V. 
sha’ ton, Surrey. 
10,413, Avromatic Fink Ararm3, G. A. Polson, 
London, 
10,414, Hot-Buast Stoves, A. Hebelka, London. 
10,415. Dayana of Fisn, L. J. M. Cabissol, London. 
10, 416. ManuracturE of B3aiqugTrrs tor Fuet, J. 
Fy ‘aucheur, London. 
in ,417, Dayine Fisu, L. J. M. Cabiesol, London. 
0,418. Two-stRoks EXPLosIon ENainzs, 8. Currin and 
8. As shiown, London. 
10,419, VevLocipgpgs, F, Pool, Liverpool. 
ia Sram Boruers, W. G. A d, London 
0,421. Crurones, J. McAllister and J. ‘Parkhill, 
‘ London, 
0,422. Couptines for Pseumatic P, 
my am London, psc 
10 a Pemcercn gs R. A. bpd Liverpool. 
ABLE MacuInks for DRILLING SHot Hotes, 
¢ Walker, London, ‘ : 


INDICATING APPARATUS, 


Atkinson, Car- 





10,425. HicH-pressuRE Exp.osion Morors, R. Becker 
and A. Reisser, London. 
10,426. GeRMINATING GRAIN under PagssuRE, V. Lapp, 


ndon. 
10,427. Wisse of Tents, E. E. M. Mitchell, London. 
10,428. Macuings for Forpinc Pargr, A.G Bloxam. 
—( Firma Gebriider Tellschow G. m. b. i, Germany.) 
10,429. MgasvuRiInG ELECTRICAL Resistance, A. G. 
Bloxam. —(A. &choeller, Ger many.) 
10,480. Ropg-coup.inas, G. Friedrich, London. 
10, 431. CentrirocaAL MILL, A. G. Brookes. —(P. B. 
Bradley, United States.) 
10,482. Friction CLutcuss, O. Ohlsson, London. 
10, 483. ey Warer-cicseis, J. Rowell and J. 


well, jun., London. 
10,434. Mowixc MacHIvrs or Reapers, B. Holthaus, 
ondon. 


10,485. Spirit Heater, J. Feldmeyer, Londor. 

10,486. Tippep Cricaratres, J. and J.. Przedecki, 
London. 
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10,487. Biruianp Markers, A. A. Johnson, Great 
vern. 
10,488. Spinninc Tack. for AnGcLeRs, J. Harper, 
een. 

10,433. E.astic Stockines, T. Burgem, London. 

10 440. Retgasine RaiLway Wacon Doors, T. Scholes, 
Gloucester. 

10 441. Sronkware Prpg Joints, R. Ewing. London. 

10,442. Esciosip Lamps, C, Barriball and F, Goodwin, 
Birmingham. 

10.448. Lamp Brackets, J. D. Muddiman and C. W. 
Rentcn, Harrogate. 

10,444. Switch Boxes for Ececrric Licurine, A. H. 
Lea, Birmingham. 

10 445, Toou for Cigantxe Tongs, T. W. Jordan, Man- 
chester. 

10,446. Arn Pumps, J. Hoyle, Bedford. 

10,447. Catipgrs, C. F. Osburn, Kin 

10,448. oy tixc the Deprs of 
Irvine, Co. Ayr. 

10, ae ae Recoasens, R. N. Appletonand J. Oulton, 

radfor: 

10,450. SHop Wixpow Firrinos, P. Knight, Birstall, 
Leicestershire. 

10,451. Biock or Parqugetry Fioorine, H. Kay, 
Sheffield. 

10,452, Tw Opzwers, A. Ibbitt, Sheffield. 

10,458. Rowrozy Ray Tues Hoi pers, E. W. H. Shenion, 


ton-on-Thames. 
aTeR, M. Boyd, 


London. 
10,454. Expiosion Exaines, E. Butier, Gateshead-on- 


'yne. 
10,455. Non-stippaBLe Boor for Horexs, A. T. Johns, 
Banbury, Oxon 
10,456. Disrrigotors for AGRICULTURAL PuRPOSEs, 
. C. Sargeant, Northampton. 
10,457. Ciganinc Kyives, A. Slater, Edinburgh. 
10,458. ELecrricity Metxrs, ¢ G. Scurfield, Carlisle. 
10 459. Sappiz Bars, T. Ash, Walsall. 
10,460. Taps for Jars, R R. and F. Cole, Bristol. 
10,461. WINDow Catcougs, A. E. G. Bromell and D. Legg. 
Birkenhead. 
10,462, S1up Fasrewinas, F. Scheidig, Glasgow. 
10,463, WiInDoOW-cCLEANING AppaRaTus, R. Richardson 
and A. Cairn, Glasgow. 
10,464. SupporTine Srexs for Corsets, E. K. Menzies, 
Dundee. 
10,465. ARGaND Burners, H. C. Diinnemann, Liver- 


pool. 
10,466. Hanpies of Cricket Bats, A. E. Trimmings, 
London. 
10 467. AppLtiance for Resrtno Sal1zs, G. H. Williams 
and J. Beara, Appledore, N. Devon. 
10,468. Sourp Repropucers, C. A. Parsons, London. 
10,469. Mosicat IwstRumEnts, C. A. Parsons, London. 
10,470. Axi Lupricator, W. E. G. Mortimore, Gos- 


port. 
10.471. Friction Ciutcu, F. Lehmann, Berlina. 
10,472. Srurvinc Horse LuaRS, G. Imgraben, 


Manchester. 

10,478. Raisinc PiL¥ on Fasrics, J. H. Barrett and J. 
Farrand, Manchester. 

ee TREATMENT of BuRxs and Sorgs, J. Lewis, Man- 
chester. 

10,475. Lockine Device for Bicyozgs, J. H. White and 

Ww. Keen, Birming! . 

10,476. Rartway Cattte Wacons, H. Henderson, 
Londonderry. 

10,477. Conveyinc Powgr from Suarts, J. J. Miller, 
London. 

10,478. Borris, E. Patrikios, London. 

10 479. Recornpinc InstRuUMENTs, F. A. Heron, Guild- 


ford. 

10.480. Or, Lusericator, J. W. Hambleton, Lower 
Bredbury, near Stockport. 

10,481. Tripops for Cameras, A. H. Baldwin and H. 
Barlow, Burnley. 

10,482. Hooks and Eygs, W. B. Walley, Eltham. 

10,483. Woop Pressgs, W. Lawrence and W. Lawrence 
and Co., Limited, London. 

10,484. Boxes for Hotpine Srrixe, A. T. Taylor, 
London. 

10 485. Ciearn Howper, C. J. Singleton and C. J. W. 
Hanson, London 

10,486. Mixtnc and Kngapinc Macning, A. Gray, 
Sutton. 

10,487. Suet Detivery Mecuanism, W. H. Lock and 
G. L. Hoyt, London. 

10,488. WasHING ACCOUNT 
London. 

10.489. Mountine Paorocrapas, R. F. Drury, Carshal- 


Book, G. F. Harnden, 


ton. 
10,490. Gaver Grasses for Steam Borrers, F. Paul, 
Londor. 


10 491. Fastestne Device for Baits, F. Sedimair, 
London. 
10,492. Rotary Enatng, J. Wilkins and W. H. Burton, 


ndon. 
10,493. Pazvent NG CARBON ELecTROpDEs Oxipisine, B 
H. Thwaits. London. 
10,494. Stop VaLvas, J. B. Hamilton, London. 
10,495. Door Fasteninos, E. J. How and H. King, 


J. D. R. 


‘ 
10,497. CLEANSING the Szams of Sutps' Decks, A. Jeffery, 
London. 
10,498. Fitters, A. J. A. Reeb, London. 
INCANDESCENT Gas Boryers, D. And.-reon, 


n. 
MaGNETic CoMPASSES, Blain, 


London, 

10,500. Borninc Low Garant Gases, J. E. Tatham, J. 
Chamberlain, and H. Hands, London. 

10,501. Spamat RarLway Monument of Licut and 
RecrE (TION Tow er, J. W. Graydon, London. 

10,502, ACTUATING RAILWAY Points, W. R. Sykes, 
London. 

10,503. Opgratina RatLway Switcues, W. R Sykes, 
London. 

10,504. E.gctric Switcugs for Rattway Pornts, W. R 
Sykes, London. 

10,505. Wire Wapesines for Fexcine, C. Klauke, 
London. 

10,506. Bopstn-case Recetvers, W. F. Dial and G. H. 
Dimond, London. 

10,507. Exposure Meters f.r PHOTOGRAPHIC PLATES, 
EK F. Cassel London. 

.: Dans for ScpgrpHospHatTs, J. Liitjens, 

on: 
10, “el Herts for Boots and Saoxs, R. M. How’son, 


10,510, "Mexme Seats for Borrites, L. M. Keizer, 
London. 

10,511. Datvise Mecuantsm, H. J. Noonan, London. 

10,512. Vatvgs for Pumps, F. Normandy, London. 

10,518. KitcHen Ranoss and Borers, T. Potterton, 
London. 

10,514 CLEARING ouTGERMINATING APPARATUS, V. Lapp, 
London. 

10,515. Portrere Rops, I.. S. Dodds, London, 

10,516. Supp »Rtine TiLEs DURING Frrina, A, E. Wood 
and A. E. Blizzard, London. 

10,517. PackIne Pistons, yr Walker and E G, Smith, 


London, 


10, mat ae Ccrt-outs, J. 8. Withers.—(J. Massier, 
10, 519. » Eusorasc Cur-ours, J. 8. Withers.—(J. Massier, 


Franc “— 

Ss omsTRUcTION of GrapometTzR, F. Turner, 

. Asbanaroster Cieanine Barrets, F, A. Roche, 
on. 

10,522. SIGNALLING on Raitways, H. J. Worton, 

London. 

10,528. ImpRoveD OvgRMANTLE, G. Riethmii‘ler, 


London. 

10 524, Mans for Sospenpire Picture’, T, L. Pulling. 
London. 

10,525. Spzzp Gear, W. P. Thompson.—(A. Koechlin, 


ermany. 
10,526. Device for VanTILATING TRamcaRs,J.E Anger, 
rpool, 
10,527. Process fur Maxine O11 Gas, H. Blau, Liver- 
pool. 
10,528. Gas and Om Enornes, A. P. Prescott, Liver- 
1. 


10,529. Rapiators, A. W. Cooksey, London. 
10,580. Frame Rincs for Gas Lampa, J. N. Burrows, 


mdon. 
10,581. T1.L8, M. G. Weod, London. 
10,582. Specrrat Tusg, F. O. R. Goetze, London. 
10,533. Lamp for use on Szwino Macuinygs, E. Wilhelm, 


ndon. 
10,534, ALARM Device for Stipinc Drawers, H, Volker, 


mdor, 

10,535. Tunwine Gear for Ventcies, J. W. Mackenzie 
—(The Automatic Short Turn Gear Company, Limited, 
Canada.) 

10, 586. Propvucine D120 CoLovrinc Martrers, J. Y. 

—(The lische Anilin and Soda Fabrik, 

Germany.) 

10,587. Cirps for TenreRinc Macuings, A. A. Whitley, 
London. 

10,588. TrazaTiInG Raw Corton, W. H. Perkin, jun., 
and Whipp Brothers and Todd, Limited, London. 

10, = AmpuLance, 8. Kay and A. E. Brindley, 





10 540. Porzus Game, T. Payn and R. G. Blacklock, 


10,541. ‘Apranarcs for Maxuya Batrery Puartss, J. 
Bijur, L London. 

10,542. Ram Fastenincs, S E. Page.—(The Weber 
San Joint Manufacturing Company, United 
‘ates. 

10,548. Ram Fastrgentnos, Weber Railway Joint 
Manufacturing Company and G. A. Weber, London. 

10,544. Fasreniscs for Rams, 8. E. Page —(The 
Weber Railway Joint Manufacturing Company, United 


States. 

10,545. t Fasteninos, 8. E. Page.—(The Weber 
Railway Joint Muanvfacturing Company, United 
States.) 


10,546. Contact Boxes, W. M. Brown ard E. P. Wet- 
more, London. 

10,547. Spxep and Reversinc Gear, J. R. Rickard, 
Brentford 

—_— VARIABLE Spzep Gear, J. R. Rickard, Brent- 


fo 

10,549. Ram Jom, R. A. Hadfield and A. G. McK. Jack, 
London. 

10,550. DiscHarcinc MaTeriaL, W E. Evans.--(Maat- 
schappij Tot Exploitatie Van Automatiache Laad-en 
Losinrichtingen, Holland ) 

10.551. Gas Burners and Pcririgrs, X. de le Croix, 
London. 
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10,552. Tramway Ports, A. G. Brown and L. W. 
Crosta, West Bridgford, Notts 

10 553. Morstenine Air, C. H. Pritt, Barmen, Ger- 
many. 

10,554. Prorgctine Tires of Bicycies, E O. Mawson, 


ndon. 
10,555. Macumwg for Maxixe Axcegs, T. Barron, Wed- 
nesbury. 
10,556. Cyc_e Stanps, R. Gardner, Leicester. 
10,557. Maxine a SuB3TaNcE Re3EMBLING Strong, 8. 
Graham, Liverpool. 
— Lapsiiine of Bortrigs, 8. Graham, Liver- 


poo! 
— Maxtne Tops _ Curr Boxes, C. Maher and E. 


oore, Liverpool. 
10,560. CominaTion Pen and Pewncit, E. Holden, 
Burnley. 


10,561. EnveLopss, J. W. Baker, Manchester. 

10,562. Ciganine Conrectiongry, J. Wolstenholme, 
Manchester. 

10,568. Sion Boarps and Name Puarss, E. Levy, 
so uanehester. 

64. Prorectinc Piants from Ixsxcts, E. Wilson, 

“Sakaeee 

10,565. Lirrs, H. Jenkins, Bristol. 

10,566. VaLvE Tap, W. Wood and G. R. Nesbitt, Sun- 
derland. 

10,567. Apparatus for CooLtne Liguips, A. D. Lee, 
Wolverhampton. 

0,568. Traps for Brrps, P. H. Knapton and C. H. 
Foulds, Keighley. 

10,569. SpLasH PREVENTER for SypHons, D. McI. Shaw, 
Manchester. 

10,570. Jointixc of Pires and Tuses, J. G. Stewart, 


ow. 

10,571. Hanp Barrow, = Loudon, jun., Glasgow. 

10,572. Baas, T. Hogg, G lasgow. 

10,578. Sugars for CuTmNG CLorTs, J. B. Barton, Man- 
chester. 

10,574. Groovine Sticks, H. and F. Constantine, 
Keighle ey. 

10,575. VarRiaBLe Spggep Gear, C. H. Reynolds, Man- 
chester. 

10,576. DispLayine Articites, A. W. Patchirg and J. 
8. Smithson, Manchester. 

10.577. WgicnIsG Coat, J. A. G. Ross, Newcastle-on- 


Tyne. 

10,578. Automatic Macursrs for Maxine Sprines, J. 
Morton, Birmingham. 

10,579. Sarrt Bano, M. Matheson, London. 

10.580. Sprisc Hincke for Doors, R. Powell, Ebbw 
Vale, Mon. 

10,581. Preserving Briwers’ Yeast, W. Wardle, 
Burton-on-Trent. 

10,582. Caek-TILTER, G. Sanders, Burton-on-Trent. 

“ — AtTraceMents for FotpiInG Matrressgs, The 

gham Woven Wire Mattress Company. 
Eimttol T. W. Blantern, J. Davies, A. Lewis, and 
H. Taylor, Birmingham. 

10,584 Exxacrric Licnt Switcuss, H. Oppenheimer.— 
(Actiengesellschaft Mix and Genest, Germany.) 

10, pee TREADLE or Power Hammer, H. Jarman, Man- 
cheste: 

10,586. Fascen for O11, H. E. Ruberts and 8 8. Kay, 
Great Malvern. 

HicH-PREs:URE BorLer, W. D. Sheppard, 
Exater. 

10,58, Pittak Rerys and Hatter Ropsgs, A. G. 
Thomas Bristol. 

10,489. En piess Stggves of Feit, R. J. C. Mitchell, 
Manchester. 

10,590. Manuracturg of EnpiEess Bia‘xets, R. J. C. 
Mitchell, Manchester. 

10,591. Lockrse and Ustocxine Raitway CaRRIAGE 
Doors, G. W. Odell, Birmiogham. 

10,592. Th ome tay CaRRIAGE or CaRRIER, J. Nicholson, 


10,598. SpLasn-ovands for VaeHIcLe WHEEL‘, J. 

Skibinsk 

10,594. on P. 3. “Faulkner, London. . 

10,595. Fosm and Switon Gear for ELECTRIC Crecuirs, 
G. K. B. Elphinstone, London. 

10,596. Gotr CLuss, A. Jamieson, London. 

10, 597. GENERATOR for PRopucING HEaTING and Licnt- 
Ine Gas, E. Meininghaus, Germany. 

10,598. Sarery Lappgr, F. Sorg, Germany. 

10,599. Construction of ACETYLENE Gas GENERATORS, 
C. Willis and A. Bates, Halifax. 

10,600. Hoistrne and Suspension Grar, J. Brockie, 





ndon. 
+ 10,601. Ourpoor Sgar, T. C, Jackiuan, London, 





10,602. Trees for Wagers of Motor Cars, R. H. 
Bicknell, London. 

10,603. APPARATUS for MzasuRING the Distances of 
Oxvzcts, L. W. Sterne, London. 

10,604. ImpLEMENT for Massacz, T. E. B. Thompson, 
London. 

10,605. GaLvanic Batrerizs, H. Binko, London. 

Prorzctine Veu:cies when not in Usz, W. 


Jones, Liverpool. 
10,607. Timm Foses fur Proszctitzs, H. T. Ashton, 
London. 


10,608, Motor Bicyc.zs, G, P. Mills and The Raleigh 
_Gzele Company, Limited, London. 
Exxecraic ILtuminaTep BLowme Macuing, A. 
ae London. 

10,610. Sez-saw Amusement Apparatus, The Gannett 
Development Syndicate, Limited.—(W. H. Gilman, 
United States.) 

10,611. Automatic Tension Dzvicss, W. Idle, London. 

10,612. Motor Vesicizs, W. Starley, London. 

10,613. MecuastcaL Stoxers, T. Morris, London. 

10,614. Sewmne Nexpizs, E Moller, London. 

10.615. PREPARATION of DgsiccaTED Bioop, La Société 
lng Union de la Boucherie en Gros de Paris, 

oni 

10,616. ecusr Srirroons, L. E. A. Casadesus, 
London. 

10,617. Book for Booxrixa Szats in Tuxatres, H. 
Fordwych, London. 

10,618. Insgctors for Borntsc Liquip Fusgt, J. F. 
Flannery and W. Boyd, London. 

10,619. Szcurnmsc CaRrps in CaRp-InpDEX Drawers, W. 
W. Fortune and A. W. Lambert, London. 

10,620. AvromatTic CLiosine Device for Ciosets, J. W. 
Sieg el London. 

10, eae Swrrcues for ELecrric Crrcvuirs, C. E. Hunter 
and J. Purvis, London. 

10,622. MacHINERY for Maxine Packrne Caszs of 
Paper, A. G. Bloxam.—(Firma Gebriider Tellschow 
G m. 6. H, Germany.) 

10,623, APPARATUS _ Heatine Arp, V. Lapp, London. 

10,624. Manuracrurg of Limg and Fost Gas, R, 
Pearzon, London, 
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1),625. SaHzppisc Mecuawism of Looms for Wzavixe, 
G. H. and M. E. Hodgson and G. Hodgson, Limited, 


Halifax, 

10,626. Gavors, G. H, Lindley and T. W. Kings, 
Charlton, Kent. 

10,627. CycLg SADDLE Cups, J. B. Brooks and J. Holt, 


B ghar. 
10,628. DRAWING Liquor from Casxs, C. W. Neville, 


10, eS Case for Pznnorer, &c, H. Purschke, 
10,680. ines TransmiiTER, A. Eckstein and 
Brooker, Manchester. 
10,631. Pomps, J. C. Weir, Glasgow. 
10, = CiutcH Mecuayism. C. Marston, W. Hough, 
and C. Pinson, Wolverhampton. 
10,683. KNIFE - CLEANING Boarp, A. B. Tattersall, 
Manchester. 
1 —- Lockine SHackeE Prins of Trams, W. Warman, 
risto!. 


10,635. Removixc CLoTH Beams from Looms, J. Nelson, 
Burnley. 
gh Gotr Batis, R. and R. F. Hutchison, 


10,687. ae for StraicHTexixc Sree. Bars, 
A. C. Patrick and Craig and Donald, Limited, 
Glasgow. 

10,638. Hosz Psaxserver, R. H. M. —— Liverpool. 

10,639. Larp Strarer, J. Lamb om 

10,640. Bomgers, H. Newton, Oldha 

10,641. Boor Scourge, D. H. Gainsford and F. Smat, 
Northampton. 

10,642. Water Inpricator, A. Whitaker, Burnham, 
Somerset. 

10,€43. Dative jer roca Suarts, J. ard A. W. 
Prentice, Cambuslang, N 

10,644. More Trap, A. Cameron and W. C. Herring, 
Wraysbury, Bucks. 

10, InTgRNAL Bati-sockeT Haan, C. J. Foster 

xeter. 

10,646. Switcues, G. W. Somerville and Howard and 
Bullough, Limited, Accrington. 

10,647. CoaLKinc Tips of BitiaRD Cus, J. Hackstock, 
Manchester. 

10.648. Preearine Foxe Orgs, W. Huffelmann, Barmen, 
Germany. 

10,649. TELEPHONIC ApPpaRATU3, A. R. Bennett, 
Glasgow. 

10,650. Sawrnc Macursg, Craig and Donald, Limited, 
and A, Fyfe, Glasgow. 

10,651. TagRMosTatic INpIcatTors, ©. Renncrt, 


mdon. 
10,652. ConTroLiers or Switcuss, G. W. Masvord, 


mdon. 

10,6538, SgLF - apsustina Foo Siena, H. Wiltshire, 
Eastleigh, Hants. 

10,654. Homipiryine Arr, T. Walton and F. Kershaw, 
Manchester. 

10,655. CHeck Titts for SHoprs, W. W. Connell, 
Glasgow. 

10,656. CanTripcgs, R. H. Housman, London. 

10 657. SHutrixs, A. Isherwood, New Bedford, Mass , 
United States. 

10,658. Apparatus for InnaLine Gasgs, F. W. Weller, 
London. 

10,659 Smeitinc Dosty Orgs, J. Loewenthal and B, 
Lippert, Magdeburg, Germany. 

10,660. Laptgs’ Hat Negpite Guipss, F. Brandt, 
Magdeburg, Germany. 

10,661. Printinc Macuivgs, R. C. Annand, London. 

10,662. Etxctric Weripine, C. A. Allison. HA. @. 
Underirood, United States.) 

10,663. Locks fur Doors, J. Schell, London 

10,664. VAPORISING CARBURETTERS, J. Featherstore, 
London. 

10,665. Arc Lamp2, J. E. Neale, Lond: n. 

es mo Fastentnc Devicss for Boots, &c , C. D. Erent, 

ndon 

10 667. Scpmarine TELEGRAPHY,S G. Brown, Londor. 

10.668. Mgans for Distnrectinc, H. Musgrove, 
London. 

10,669. Raecutatine the Soppiy of Gas, W. Hooker, 
London. 

10,670. ApsusTaBLE Sotg for Boots, &c., T. Burrell, 
London. 

Bott TargapInc Macuives, F. Muenger, 


mdon. 
a Caarm and Mamcart, W. H. Lass, 


Reading. 
10,678. Harrpins, G. Eecnson, Demerara, British 
uiana. 
10,674. GrrpErs, J. J. Wziulski, London. 
10,675.. Horptre Device fur CyLinpgers, W. Mirecki 
and J. Feuerstein, London. 
10,676. PanLour Game, H. S. J. Cczens, London. 
10,677. Grarn Ecevator, A. H. Mitchell and A. 8, 
illiams, London. 
10,678. Grarin Exvevator, A. H. Mitchell and A. 8. 
Wiiliams, London. 
10,679. CicawETTE Macutygs, P. A Newton.—({The 
American Tobacco Company, United States.) 
10,680. Raisinc Opsects from the Sza, H. H. Lake.— 
(C. Pino, Italy.) 
10,681. — for Rartway Veuicrss, H. R. Keithley, 
Londo 
10,682. Sarnase and Fitrsrive Tanks, F. J. Farrell, 
London. 
10,683. Ca: xs. H. A. Cohu, London, 
10, pong for PyrocrapPuic Work, Z. N 
ndon. 
10,685. SavcePan with Srrarver, A. Massey, Tallow, 
Co. Waterford. 
10,686. CHanorinc an OscILLaTING Motion into a 
Cowmmvous Rotary Movement, E. A. della Santa, 
Loni 
10,687. 


mdon. 
10,€83. Copy Horpsrs, F, 8. Towle, London. 


. Tyssowska, 


Maxtna ARTIFICIAL FugL, P. Grayson, 
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10,689. Mow1ne Macurvgs, J, Buck and F. F. Sandlin, 
London. 

10,690. Biow Prrgs, C. Bauer, London. 

—, Sas Winpows for Carriacss, W. F. Williams, 

ndon. 

10,692. Looms, R. H. H. Hunt, London. 

10,693. Sarety Device for Tre Pivs, W. J. T. Corrigall, 
London. 

10,694. Toy Guns, W. R. Chisholm and W. D. Weth, 
London. 

10,695. Suppryinc CURRENT to ELECTRICALLY-PRO- 
PELLED Trams, 8. B. Cottrell, H. E. Walters, and W. 
H. Woodcock, London. 

10,696. Corrar Joints, P. Grocholl, London. 

10,697. Watt-HouR Meter, R. Ziegenberg, London. 

10,698. Paasz SyncHRONISATION in ELEcTROMOTORS, R. 
Ziegenberg, London. 

0,699. JournnaL Lupricators, J. G. Smith, G. 
Hildenbrand, G. W. Davy, and G. J. Schoepfel, 


London. 

10,700. Sasa Fasteners, G. F. Lyman, P. 8. Stephen- 
son, and A. B. Taylor, London. 

10,701. Pottgy Mapes of Sager Merat, H. A. Cohu, 


on. 
10,702. Evectric ADVERTISING Devices, R. 1). Lampson, 


ndon. 
10,703. Parmary Evecrric Catis, G. Harrison.—(M. 

Buffa, Italy.) 
10,704. Fiso-rexpinc Device, A. J. Boult.—{R. Linke, 


Germany. 
10,705. Raisrse Wrecks, &, J. L. A. Tabouret, 
Lond 


on. 
10,706. Hosrery, R. Rowley and Co , Limited, and R. 
Rowley, London. 
10,707. Uritisine the Son's Hat, M. Churchill-Shann, 


ndon. 

10,708. Foxegr Guive for Pexnoipgrs, D. McKenzie, 
London. 

10,709. Buspinc Music, A. J. Boult —(E. P. Bschke, 
Germany.) 

10,710. Nar Bry, H. O. Amundson, London. 

10,711. Moutprne Composition, L. Grote and E. Perry, 
London. 

10,712. Nut Locks, E. H. Calhoun.—({L. A. Calhoun, 
United States.) 

10,713. Means for Movutpine, L. Grote and E. Perry, 
London. 

10,714. Macurve for Riysmyc Botties, V. Lapp, 


ondon. 
10,715. Diecrsa Up the Spgnr Grains, V. Lapp, 
ondon. 
10,716. Fiasxs for Movutprne and Castixe, J. C. Reed, 
ndon. 
10,717. Ocrpoor REvERsIBLE Seat, A. M. R. Hawkins, 


ndon. 

10,718. Preventinc Tire Poncrores, H. C. Russell, 
London. 

10,719. Printinc on Fasprics, H. C. J. Deeks, M. 
Goodbody, and J. Deeks, London. 

10,720. SHop Wixpow Casinos, J. W. Cullen, London. 

10.721. Manoracture of RottED Wrrep Giass, The 
Union Plate Glass Company, Limited, and F. 
Gelstharp, London. 

10,722. Scares for Dravcutsmey, C. H. Wingfield, 


London. 
10,723. Controt of ELecrricat VEHICcLEs, J.S. Raworth, 
Londo’ 


n. 

10,724. Stgam Traps, R. G. Brooke, London. 

10,725. Art of Moutpine, F. W. Howorth.—({J. B. 
Payne, Canada.) 

10,726. PaorocRaPHic APPARATUS, 
Lond 

10.727. 


J. Guimaraes, 
on. 
Supports for Pictures, W. C. Johnson, 


ndop. 
10.728. Seconpary Batrsry for Pockst Uss, W. Heym, 
London. 
10,729. Box-maxisc Macuisg, W. P. Thompson.— 
(C. C. Diris and B. W. Webster, United States.) 
10,780. Motive Power Escives, W. P. Thompson.— 
(The National Free Piston Eagine Company, Limited, 
United States ) 
10,731. Book Markers, A. J. Boult.—(H. Eggersgliiss, 
Germany. 
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10,732. Cavgssox, W. H. Humphries, Walsall. 

10,733. Sargty Fire Curraix, W. G. Behenna, St. 
Austell, Cornwall. 

10,734. Suganisc and Ratsryc Pressgs, D. Smith, 
Wolverhampton. 

10,735. Scrippcinc or CaRpINGc Macuryg, J. Pogson, 
Halifax. 

10,736. Srggnrinc MecuanisM of Motors, J. Birtwisle, 
Manchester. 

10.737. DressMaAkeRs’ Hooxs and Eyvzs, G. Shann, 
York. 

10,738. WaTgRine Carts, J. M. Hewittand A. G. Brown, 
Macchester. 

10,739. Canpinc Excrygs, W. Rhodes, Manchester. 

10,740. SHoE-HoRNS for Boots and Suozs, J. Scott, 
Glasgow. 

10,741. Biappgrs used as Fisninc Fvoats, T. West, 


Glasgow. 

10,742. Heattne Irons by Ececrriciry, H. T. Pebworth, 
Cheddleton, near Leek, Staffs. 

10,743. AppLyinc ELecTrroLyTss to Batrerigs, J. F. 
Wakelin and F. J. Turquand, London. 

10,744. Fixusc Towgrs to Founpations, W. J. Clem- 
son, Wolverhampton. 

10,745. Scrgwep Necks for Borrizs, A. C. Powell, 
Bristol. 

10,746. Macwetic Separators, H. H. Thompson and 
8. Benton, Birmingham. 

10,747. Apparatus for Treatinc Ciory, A. Marr, 

anchester. 

10,748. Execrric Coupiines, R. Hodgkinson and C. 
Payant, Liverpool. 

10,749. ProwocrarH Sounp Boxgs, A. M. Seward, 
Derby. 

10,750. Rock-DRILLING Apparatus, R. and R. J. 
Nicholson, Manchester. 

10,751. Weicut Hooks for Drawrc Rougrs, A. Lees 
and Co., Limited, and R. Clegg, Manchester. 

10,752. Sprswinc Macurygs, A. Lees and Co., Limited, 
and R. Clegg, Manchester. 

10,753. Winpow Casrnos, P. Knight, Leicester. 

10,754. Cyvanrpg Process of GoLp Extraction, W. D. 
Williamson, Glasgow. 

. Evectric ALarM Apparatus, H. R. Lassen, 


10,756. PUNCTURE-PREVENTING Banpd for Tires, C. 
Williams and W. H. Darbyshire, Llanrwst, North 
Wales. 

10,757. Stop MecuanismM for YARN-TWISTING MACHINES, 
L. Haigh, Manchester. 

10,758. ManuaL-powgkR VeHIc.zgs, J. F. Dowle, Oaken- 
gates, Salop. 

10,759. The ‘‘Soro” Puzziz, A. B. Watson, Great 
Grimsby. 

10,760. Sargty Saackug, D. Lewis, E. David, and W. 
Lillycrap, Port Talbot. 

10,761. Prosectites for Rirtep Orpwance, T. S. 
Forbes, Glasgow. 

10,762. ComptwaTion Locks, W. Neilson, Glasgow. 

10,763. WasHinc PapgeR-MAKING Macuing Feits, J. 
White and J. Blaine, Glasgow. 

10,764. Maxine Ice Crgam, W. Crudgington and B. F. 
Harrison, Birmingham. 

10,765. Crasp for Lapres’ Watst-Betts, C. F. Gaunt, 
Birmingham. 

10,766. Srzam Esorvgs for Venicizs, C. Crompton, 


London. 
10,767. Sarery SHackie Pix, H. Page, Llantrisant, 
oe Sprixe Backs for Booxs, T. W. and J. Cooke, 
yde. 
10,769. OvERLappInc Apron for Sgats, W. M. Nooth 
mdon. 
10,770. Conveyire Gas, E. Meininghaus, Cologne, 
ermanby. 
10,771. SoLpgRinc ALumriniom, L. Leifert, E. and O. 
Englund, London. 


10772, Evecrric Heaters and Sroves, H. Binko, 
London, 





10,773. Muxti-coLourR Printine, The Printing Arts 
Company, Limited, W. Black, and F, H. Mowbray, 


London. 

10,774. Mutti-cocourR Printine, The Printing Arts 
Company, Limited, W. Black, and F. H. Mowbray, 
London. 

10.775. MuLti-coLocr Parintine, The Printing Arts 
Company, Limited, W. Black, and F. H. Mowbray, 

mdon. 

10,776. Hat-prns, J. A. Hamelback, London, 

10,777. ATTACHMENT for Eygauasses, L. Laurance, 


London. 

10,778. Pavine for Roaps, G. E. A. Holdsworth, 
London. 

10,779. ImproveD Boor CLeaygR, J. H. Bockelmann, 
Ilford, 

10,780. ORDNANCE with BaRRgL Recoit, A. Reichwald. 
—(F. Krupp, Germany.) 

10,781. Hypravtic Brakes for OrpNancer, A. Reich- 
wald.—(F. Krupp, Germany.) 

10,782. Hgts for Boots and SHogs, C. Campbell, 


mdon. 

10,783. TurBings, A. Schenck, C. Bittner, and P. West- 
enfelder, jun.. London. 

10,784. Sewer FiusHEes and Traps, J. Pratt, Kirg- 
ston-on-Thames. 

10,785. Sorr Casg, E. W. Tickle, London. 

10,786. INstTRUMENT for SIGNALLING, J. A. Mannell, 
London. 

10,787. Batt Brarines, M. Reid, London. 

10,788. Exectric Motors, N. H. Edgerton and E. W. 
Bowers, London 

10,789. ExpLosive Mixture, A. Fischer, London. 

10,790. Looms, F. 8. Hamel, Manchester. 

10,791. Pres Covuptines for Cisterns, W. Briggs, 


ndon. 
10,792. VENTING BEER BaRRELs, A. Lodge and J. Pyrah, 
ndon. 
10,793. Rat Sairrers, H. P. Larsen, Birmingham. 
10 794. Gow CaRR14cg, A. T. DawsonandG. T. Buckham, 
London. 
10,795. Removinc Screws from Meta, J. Spencer, 


ndon. 
10,796. Perrot and Sprrit {Enargs, J. Archbutt, 


10,797. TypgsETTING Macuixgs, F. A. Johnson, 
London. 

a) Apparatus for Startinc Racgs, W. G. Lovell, 

ndon. 

10,799. WeLpinc of Metazs, G. F. Jaubert, London. 

10,800. GAUNTLETs and Mats for Motor Cars, P. B. Cow, 
London. 

— IspicaTors for Ececrric Currents, C. J. Evans, 

ndon. 

10.802. Parstrxa Patterns, E. Schoening and The Carl 
Schoening Eisengiesserei und Werkzeug Maschinen- 
fabrik Aktiengesellschaft, London 

= Smoxg Respirator, T. J. C. A. Debaucheron, 

ndon. 

10,804. Psrumatic Trres, R. K. Evans, London. 

10,805. Coke-pRawinGc Macuings, J. A. Hebb and The 
Hebb Patents Company, London. 

10,806. Cokz-pRawinG Macuings, J. A. Hebb and The 
Hebb Patents Company, London. 

10,807. Apparatus for Drawine Coxe from Coxe 
Ovens, J. A. Hebband The Hebb Patents Company, 
London. 

10,808. Apparatus for Drawinc Coxe from Coke 
Ovens, J. A. Hebb and The Hebb Patents Company, 
London. 

10.809. Coke-pRawING and ConveyrInac MACHINES, 
J. A. Hebb and The Hebb Patents Company, 
London. 

10,810. Cokg-prRawinec Macutings, J. A. Hebb and The 
Hebb Patents Company, London. 

10,811. CokE-pRawiNne Macuings, J. A. Hebb and The 
Hebb Patents Company, London. 

10 812. Ecectric TRoLLgeY Wirg, A. Latch and T. C. 
Batchelor, London. 

10,813. ‘‘ FLoncs"’ used in MakrnG Matricgs, G. J. 
Wildridge, London. 

10,814. Lamps, E. Edwards.—(0. Malletand A. Parent, 
France.) 

10,815. Trek, A. J. Clitheroe, Ilford. 

10,816. Winpow Frames, H. H. Lake.—({Smith- Warren 
Company, United States.) 

10,817. Motor VEHICLES 

ondon. 

10,818. INDICATOR-BOARD or CHartT, A. J. Delavigne, 
London. 

10,819. Couptines, J. C. Yeiser and W. H. Thaxton, 
London. 

10,820. Eneings, A. L. Treese, London. 

10,821. Apparatus for Removine Dust, F. H. Addis, 
Liverpool. 

10,822. Apparatus for SscuRING Tuszs, M. Schoeke, 
Liverpool. 

10,823. Sgats for Tops of Taamcars, A. A. Mont, 
Liverpool. 

10,824. Corp Currers for CHESE-M4kING, A. Carr, 
Liverpool. 

10,825. Ticket Hotpze for CLorn Boarps, H. Gtinther, 
Liverpoo! 

10,826. ‘Tires, J. Coomber, J. Caldwell, H. E. Wood, 
and A. C. Gifford, Liverpool. 

10,827. Keys for Lockine Paptocgs, 8. Frankenberg, 
Liverpool. 

10,828. Maxine Gwass Botrigs, A. Philippoteaux, 
Liverpool. 

10,829. SeaLine Stoppers, T. D. Lockling and C. E. M. 
Michels, London. 

10,830. Vessets for DgLIVERING MgasURED QUAN- 
TiT1Es of Liquips, E. J. Boake and C. Sergeant, 
London. 

10,831. Makine Fitterinc Mepiums, E. M. Knight, 


for Roaps, J. Hopper, 


mdon. 

10,832. MetaL Barrets or Cass, B. S. Whyte, 
London. 

10,833. PHOTOGRAPHIC PRINTING Framgs, A. J. Boult. 
—(P. BE. Wilis, Germany.) 

10,834. SUBSTANCE-HEATING APPARATUS, M. Ekenberg, 
London. 

10,835. Dresstvc Cases or Baskets, A. B. Mansfield, 

ndon. 

10,836. ExpLosivE for Buastinc Porposss, A. Brock, 
London. 

10,837. Winpow Sasugs, H. H. Lake.—(Simith-Warren 
Company, United States.) 

10,838. Macuines for AssEMBLING Winpow Frames, 
&e., H. H. Lake.—(Smith-Warren Company, United 
States. 

10,839. MANUFACTURE of Fiske Mareriat, S. Kohn, 

mdon. 

10,840. Socks, L. J. Law, London. 

10,841. Tree for SHapine Leooincs, G. Care, 
London. 

10,842. Propuctne GLass ArTicies, P. T. Sievert, 

on. 

10,8438. Propuctnc Grass ArRTicLes, P. T. Sievert, 


mdon. 
10,844. AXLE-BoxEs, W. R. Preston and A. C. Kelly, 
mdon. 

10,845. Atpuminous Compounps, F. W. Howorth.— 
(Bauer and Co., Germany.) 

10,846. Mans for DispLayinc Goons, F. C. Goodwin, 
London. 

10,847. Borritine Macutiyzs, M. D. Moss, London. 

10,848. Hgatino Water, C. J. Jones and W. M. Still, 
London. 

10,849. Automatic Sarety Brake, E. Penning-Dupuis, 
London. 

10,850. ManuractourE of Carpszts, C. F. and A. Renard, 
London. 
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10,851. Suspgnpinc Trousers, G. Allom, Northwood, 
Middlesex. 

10,852. IncANDESCENT Mantigs, F. B. Grundy, Rich- 
mond, Surrey. 

10,858. Frusnine Cisterns, A. Barraclough, Heck- 
mondwike, Yorks. 

10,854. Auto Liquip Cueck, F. C. Gover, Warlingham, 


Surrey. 
10,855. SasH Winpows, J. Wardle, Buxton, 





10,856. Positive CLutcn, C. Payne, Cranbrook. 

10,857. AckeTyYLENE Gas Lamp, C. G. Cole, Staple Hill, 
Bristol. 

E.ectricaL Swircues, B. and E. Thomas, 

Manchester. 

10,859, CaRBURETTERS for Explosion Motors, A. Nichol- 
son, Dublin. 

10,860 InDIcaTING Duration of Suntiant, E, G. Besant, 
Cambridge. 

10,861. Tig for Grass Roors, 8. L. Russell, Chelten- 


nam. 

10,862. VARIABLE Sperp Gaar, F. C. Baker, Romsey, 
ants. 

10,863. PiaANororts Iron Frames, A. Squire, Twicken- 


am. 
10,864. AppLiancr for Beatina Ecos, N. Rous, Liver- 


pool. 

10,865. Fictgrinc Wartsr, O. M. Row and Royles, 
Limited, Manchester. 

10,866. REGENERATIVE Steg. Furnacr, H. W. Hender- 
son, Glasgow. 

10,867. Gotr Cives, A. M. Robertson, Glasgow. 

10,868. Courtine Trams, A. and W. Davies, Bargoed, 
Glam. 

10,869. Lryixes for Boots and Suogs, W. Sutcliffe, 
Halifax. 

10,870. SgcrionaL Warrinc Macuines, A. Walker, 
Halifax. 

10,871. ELecrric Switch Cover, T. Bond, A. Deacon, 
and J. H. Leather, Birmingham. 

10,872. Bracket to Secure Maret, J. Y., J. F., and 
J. G. Fulton, Newport, Mon. 

10,873. Protecting BUILDINGS from Firs, 8. Turner, 
jun., Manchester. 

10,874. ManuracturiInG Puttkys, J. and W. Clarke, 
Wolverhampton. 

10,875. Borner Gaver Guass, B. C. Keeling, Wolver- 
hampton. 

10,876. Constructinc Crctzs Wargts, A. H. Rooker, 
Birmingham. 

10,877. Sappies for Motor Tricycies, R. Cooke, 
Boston. 

10.878. Lock, C. McCallum and W. R. 
Glasgow, 

10,879. Topacco Pipg, J. D. Clark, Blaydon-on-Tyne, 
Co. Durham. 

10,880. Fuursp Rovers for Spinnine Macuingry, J. 
Wright, Stoke-on-Trent. 

10,88]. Lirgcuarp f.r Execrric Cars, J. 8. P. Rosling, 
Nottingham. 

10,882. WaTER-cLOsET?, J. Shanks and R. Burcside, 
Glasgow. 

10,883. Macurng for Wasuina Croruss, J. F. Cleaver, 
Manchester. 

10,884. Sarety Gear for Ming Skips, W. 8 Stevenson, 
Manchester. 

10,885. Auxitiany Laver, W. H. Whitehouse, West 
Bromwich. 

10.886. Gas Rerort Ferpina Appiiance, A. J. 8. B. 
Little, Birmingham. 

10,887. OPERATING STgERING Enorygs, R. Richardson, 
Glasgow. 

10,888. Pygumatic Tires, J. Cockburn, Glasgow. 

10,889. Daivinc Betts, A. 8. C. Goodwin and J. Adams, 


Gilmour, 


mdon. 

10 890. Makino Emprorpgry Yarns, J. H. Wainwright, 
Manchester. 

10 891. Moutpine Bricks and Biocks, J. C. Sellars, 
Birkenhead. 

10,892. View Foxpgr for Haxp Cameras, R. R. Thom, 
Mauchline, N.B. 

10,893. Dravcut Preventer for 
Manchester. 

10,894. CoNTROLLING VaLvgs for Encryes, W. Graham, 
Glasgow. 

10,895. CARDBOARD Box, J. Brett and E. 8. and A, 
Robinson, Limited, Berlin, Germany. 

10,896. Bega Giass Stan, K. Miiller, A. Dintelmann, 
and M. Schubert, Hamburg. 

10,897. Leaernes, J. 8S. Wood, London. 

10,898. Courtines for CoLtrgry Trams, W. David, 
London. 

10,899. Matrices of Lrvotyre Macuine?,S A. Bhisey, 


Doors, C. Firth, 


10,900. GLove Burrow, M. Retzlaff, London. 
10,901. ApJcsTABLE Srampine Devices, C. Boecker, 


ndon. 
10,902. Macuinge for Typina Music, J. Bunzl-Federn, 
London. 
10,903. ELEcTRIC INCANDESCENT Lamps, O. Kénitzer, 
London. 
10,904. Mortisinc Macuing, J. R. Vellacott and W. J. 
H. Johnstone, London. 

10,905. Formtnc a Bixpino on Faprics, W. W. and E. 
H. Marshall, London. 
10,906. AvuTomaTic CaR 

London. 


CoupLers, A. V. Roe, 


ndon. 
10,908. Cuarrs, E. A. Runtz and G. M. Ford, 
mdon. 
10,909. PHorocrapHic Exposure Catcu.aror, R. J. 8, 
Simpson, London. 
10,910. TypoGRaPHic Procgss, B. J. B. Mill’.—(@. R. 
Cornwall, United States ) 
10,911. AnTimacassaR, C. T. Gann and F, R. Keep, 


London. 

10,912. Lips for Mongy Boxes, O. Bacci and E. Fini, 
London. 

10,913. SoLpERING Macutng, A. E. Moore, London. 

10,914. Foo-sIGNaLLING Apparatos, G. Hughes.—(M. 
A. Murray, Trinidad.) 

10,915. Tackine Toots, H. B. Newton, London. 

10,916. WorKING QOICK-FIRING Ogpnance, A. T. 
Dawson and G. T. Buckham, London. 

10,917. Cash Recistars, H. H. Lake.—(R. V. Pierce, 
United States.) 

10,918. Propucinc VioLtet Licut, H. A. Kent and 

H. W. C. Cox, London. 

10,919. CaLenpErs, L. Eck, London. 

10,920. Lastine Macuines, H. b. Newton, London. 

10,921. RegrRIGERATING Macuinery, E. Hesketh, 
London. 

10,922. Spgzep Inpicators, J. W. Woolnough, London. 

10,923. INTERNAL ComBusTION Enainzg, P. W. White 
and H. J. Heasman, London, 

10,924. Mecuanism for Opgratina Potnts, R. Ames, 


mdon. 
10,925. Printinc Macuings, W. Rott and T. Miillen, 
ndon. 
10,926. PRoTEcTING PROPELLER Biapgs, J. Gordon, 
London. 
10,927. Protective Duvice for TeLePHonss, J. Effertz, 


ndon. 
10,928. Sats for Ourpoor Usg, W. H. Pinch, Liver- 
pool. 
10,929. acca of Atconors, E. Guillaume, 
Liv ° 


10,930. HAy-RAKING AppPaRATUS, H. Griffin, London. 
10,981. Gas Cooxinc Ranogs, W. 0. Green, 


ndon. 
10,932, Brakes for RatLway Wacons, J. Heald, 


London. 

10,983. PResERVING PERISHABLE SupsTances, E. H. 
Girling, London. 

10,984. Kiastic Tires, W. F. Williams, London, 

10,935. TRAVELLING Baas, C. H. Anderson and J, A. 
Cook, London. 

10,936. Reapinc of THERMOMETERS, F. Kohler, 
London. 

10,987. Wacons, 8. N. Isaacs, London, 

10,988. PHorograpnic Camzras, H. J, Haddan.—(J. B. 
Pousa, Spain.) 

10,939, SHezt Removinc Devices, F. Kuhn and C. 
Yordt, London. 

10,940. MgcuanicaL Musica, Toys, E. C. Haines, 


mdon. 
10,941. RupsgrED Corps, C. H. Gray and T. Sloper, 
mn 
10,942, 
Lo 


ndaon, 
10,943. Prgumatic Trres, C. H. Gray and T. Sloper, 


on. 
Formers or Movutps, C. H. Gray and T. Sloper, 


on. 
10,944. Fastentnos for Corsets, G. Bault, London. 





10,945, Makina HoLiow Srrucrurgs, 0, 
London, 
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SELECTED AMERICAN PATENTS 
From the United States Patent-ofice Official Gazette. 


712,593, Avromatic GovERNOR FoR TURBINES 
B. Rateav, Paris, France.—Filed May 20th, 1) ) 
Claim.—(1) In a mechanism for automatica]) rovern 
ing steamt or gas turbines, a governor or speed 
measurer, a throttle valve controlling the steam or 
motive fluid inlet to the turbine, and controlled by 
said speed measurer, One or more vubturators contro] 
ling the distribution of the motive fluid in the tur. 
bine, and means controlled by the speed measur rand 
arranged to operate said obturators, (2) In q 
mechanism for automatically governing steam or gas 
turbines, a governor or speed measurer, a main inlet 
for the motive fluid into the turbine, a throttle valye 
located in said inlet and controlled by the speed 
measurer, a surcharge-pipe leadirg motive iiid from 


A. ¢, 


[712,593] 


the source to one of the turbine blades higher in 
position than the blade receiving motive fluid from 
the main inlet, an obturator arravged in said sur. 
charge-pipe, means controlled by the speed mcasurer 
and arranged to operate said obturator of the surcharge. 
pipe, one or more obturators arranged in the turbine 
and controlling the distribution of motive fluid there. 
in, and means controlled by the speed measurer and 
arranged to operate the obturators within the turbine, 
712 594. Srcrrinc-Box ror TorB!NES, A. C. FE. ki 
and H. A. BE. Harlé, Paris, France.—File/ A 
12th, 1902. 

Claim.—In a turbine of the character described, a 
stuffing-box comprising a bush surrounding the part 
to be stuffed, an annular chamber formed outside the 
bush and arranged to contain a ring of fluid under 
pressure, a regulating reservoir filled with fluid under 
required pressure and communicating dire: with 
the annular chamber of the stuffing-box, a regulating 


tteau 
gust 





valve having three openings, whereof one communi 
cates with a high-pressure pipe entering the turbine 
another communicates with a low-pressure pipe lead 
ing from an intermediate point of the turbine and the 
third communicates directly with the regulating 
reservoir, said valve provided with a membrane 
arranged to open or close the high or low-pressure 
pipes alternately to maintain the reservoir under 
required pressure. 

712,690. Hort-arr Stove, D. Lamond, Pittshurg, Pa.— 

Filed December 30th, 1901. 

Claim.—(1) In a hot-uir stove, a lattice work, a cover- 
ing for the rear lattice work flues and a com)ustion 
flue having sectionally a convexed form, one side of 
which forms a divisional wall between the flue and 
the lattice work. (2) In a hot-air stove, a lattice 
work, a flue having a wall concaved on the flue side 


[712,690] 


























and straight on the lattice work side and a covering 11, 
over the rear lattice work flues. (3) Ina hot-air stove, 
a lattice work, a combustion flue having sectionally « 
convexed form, one side of which furms a divisional 
wall between the flue and the lattice work, a covering 
for the rear lattice work flues and a wall J dividing the 
lattice work. 
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CONTINENTAL ENGINE CONSTRUCTION. 
No. I. 

Ir is proposed in this and the succeeding article to pre- 
sent some of the leading features of heavy stationary en- 
gine construction for electrical traction, lighting, and power 
transmission, gathered from the inspection of several of 

the leading types of engines now manufactured on the 
Continent. The notes refer for the most part both to 
vertical as well as to horizontal engines of power varying 
from 300 to 8000 indicated horse-power, but special 
modifications necessary for vertical engines will be 
described. The several members which go to make up 
the whole engine will be separately treated. 

The average piston speed used is about 700ft. per minute. 
Steam pressures vary from 140 lb. per square inch to 
170 lb. per square inch, according as to whether the 
engine is of the compound or triple-expansion type. 
The use of superheated steam is more common on the 
Continent than in Britain, and we find many engines 
there designed for its use. A superheat of 350 deg. Fah. 
at 150 Jb. per square inch is a fair average used. The 
use of intermediate reheaters is not common on the 
yertical engine, but is in frequent use on horizontal 
engines. They are made with a steel or cast iron outside 
barrel placed either horizontally or vertically, and 
provided with a coil of wrought iron piping. In some 
cases the exhaust steam to be reheated passes through 
a nest of pipes, around which live steam circulates. A 
heating surface of 27 square feet per 100 I.H.P. is generally 
allowed. The type of cylinder chiefly used on the 
Continent in horizontal as well as vertical engines is one 
with drop valves both for admission and exhaust. Some 
firms, however, use gridiron valves placed in the 
cylinder covers, or piston valves in the place of drop 
valves, in order to reduce wear and tear. Corliss valves 
are also used, more especially in Belgium and France. 

The more general practice is to cast the cylinder barrel 
and liner in one with the drop valve chambers in the case 
of horizontal engines; if the engine is of the vertical 
pattern, the drop valve chambers are cored into the 
covers and entablature. If the engine is of the tandem 
type, whichever cylinder comes next to the crosshead 
guide trunk has its cover cast in one piece with the rest 
of the cylinder. The cylinder behind it has its front 
cover put into the cylinder from the back end, and is 
bolted up to the flanges at the front ends by means of set 
screws, which can be tightened through the opening in the 
coupling piece between the two cylinders. 

The glands are generally carried in a separate casting, 
fitting into the cylinder cover and bolted to it from the 
outside. A jacket cast round the cylinder barrel conveys 
the steam—live, in the case of the high-pressure cylinder, 
or the exhaust steam from the high-pressure cylinder to 
the intermediate or low-pressure cylinders—to the 
respective steam chests, This helps to a certain extent 
to keep the condensation from taking place in the 
cylinder. Buta special steam jacket is more generally 
provided, as the live steam would be more or less wet 
before it entered the high-pressure cylinder under such 
conditions. An important advantage is obtained by 
casting the cylinder front cover in one with the barrel 
as it allows of jacketing that cover as well as the barrel, 
without any extra trouble, as is the case with the back 
cover, where special pipes have to be fitted. 

Cylinders, if horizontal, are provided with broad, 
massive feet cast to the barre], so enabling the centre of 
gravity of the engine to be brought as low as possible, 
and thus help towards the reduction of vibration. Two 
spring relief valves are placed both in vertical and 
horizontal engines at the lowest point of that part of the 
valve chamber which is in connection with the cylinder 
to allow the escape of all condensation water, if by any 
means it should be compressed between the cylinder 
cover and piston. In vertical engines we find one also 
fitted at the top of each cylinder. 

The coupling piece between the two cylinders in the 
horizontal engine, if of the tandem type, is made very 
massive to withstand all heavy strains, and to keep the 
two cylinders truly in line. It is generally provided 
with a foot, which is bolted down to the base plate carry- 
ing the two cylinders. It is, of course, cylindrical in 
form, and has at the top a sufficiently large opening to 
permit of the easy withdrawal of a cylinder cover and 
piston. Some makers place a standard inside the 
coupling piece, provided with an adjustable white metal 
bearing, semicircular in shape, to carry the weight of the 
high and low-pressure pistons. Sometimes the bearing 
is carried on a spherical support. Adjustment is made 
by two wedges. ‘The projected area of the bearing is in 
most cases 20 square inches per 100 I.H.P developed by 
each separate engine, if it is of the double tandem com- 
pound type. When metallic packing is used in the 
glands, a piston-rod bearing of some kind becomes almost 
a necessity, as the efficiency of the packing is completely 
lost if it is gripped instead of floating round the rod. 
Corliss engines are not used, as has been pointed out 
before, to such a great extent as the drop valve type of 
eagine, 

The general practice is to cast the valve chambers and 
cylinder barrel in one piece, and then to shrink in the 
liner, which is the reverse of the case of British-made en- 
gines, whose cylinder ends and valve chambers are gene- 
rally cast in one and then studded to the cylinder barrel, 
the liner having first been forced into place. Relief valves 
are either placed in the exhaust valve chamber covers or 
on the cylinder foot, and in connection with the bottom 
of the exhaust valve chamber. Guide trunks and beds 
in the case of horizontal engines are made very massive, 
so as to withstand the severe stresses that are to be 
expected in the cases of engines used for traction and 
power transmission purposes. The centre of the engine 
is brought as low as possible, and the trunk is provided 
with a foot along its entire length, so that deflection, and 
therefore resultant heating of the guides, is almost 
eliminated. The sliding surfaces are made of ample size, 
and are well provided with oil grooves. A splasher is 


cast at the back and front ends of the slide, out of reach 
of the crosshead shoes at its maximum points of travel, 
to prevent the oil running away into the cored recesses 
in the casting, and so to keep the slide well flooded with 
lubricant. Three to four drop feed lubricators are usually 
fixed. In some cases water cooling is applied to the 
slides, an annular chamber being formed between the 
inner and outer trunk barrels, to which pipes are con- 
nected for the inlet and outlet of water. 

The main bearings are generally made adjustable in 
four parts, lined with some anti-friction metal, and well 
grooved for the introduction of lubricants. In most 
cases the bearings are rigidly held, but in one or two 
types they are to be found <r in a spherical carrier, 
which is free to move in a cup machined in the main 
bearing and its cap, and thus any small variation from 
true alignment produces no harmful effects. The length 
of the bearing is usually made equal to twice the dia- 
meter of the journal, and the projected area allowed 
is about 70 square inches per 100 I.H.P. developed by its 
own separate engine. Some makers do not cast the 
main bearing with the engine girder, but instead fasten it 
thereto by bolts. This is a bad construction, as the 
bolts are very liable to work loose, and are not in a posi- 
tion where they can be easily got at. It is generally 
indicative of a want of foundry capacity. 

In the case of vertical engines, the standard most in 
use is of the modern marine type; that is to say, a cast 
iron standard not unlike the letter “A’’ carries the cross- 
head guide, and in the front of the engine a steel pillar 
is provided. The crosshead guide is generally cast 
separately, and bolted to the standard after having been 
machined and fitted up; it is made of specially hard, 
close-grained iron, and is provided with V-shaped grooves 
to promote efficient lubrication.’ Sometimes no grooves are 
used, but sheet brass spring wipers are fitted to the slipper 
ends. Two steel plates are studded to the front side in 
order to hold the crosshead up against the slide. The 
space left between the guide and the standard is used 
sometimes as a water jacket for cooling purposes. 

An entablature is cast on the top of the standard to 
carry the cylinder, and has at the front a large boss into 
which one end of the front steel column is fixed. The 
standard is bolted at the bottom to the engine base, 
which is in two or three parts bolted together, according 
as to whether the engine is a two or three-cylinder com- 
pound. The base is also provided with a long accurately 
bored hole, into which the steel column passes, and is 
fixed on the other side by a large nut and locking device, 
or by a heavy key. The crank pits are connected to- 
gether by a pipe which conveys the waste oil back to the 
filter, from which it is again pumped to the various oil 
reservoirs. All that has been said as to main bearings 
holds good with both vertical and horizontal engines. 

As has been pointed out, the drop or multi-seat poppet 
valve is the type most in vogue. It is made of gun- 
metal, bronze, or some other hard alloy, and in most 
cases provided with two seats. Messrs. Sulzer, of 
Switzerland, and Messrs. Tosi, of Italy, manufacture 
them with four to six seats, and so obtain a large port 
opening for a comparatively small lift. 

Messrs. Van de Kerchove, of Ghent, have a steam 
distribution of novel type. The principle of the gear is 
based on the use of four distinct piston valves working 
vertically in the cylinder covers. Cylindrical seats in 
which the valves are placed have ports which are in 
communication with the cylinder by a circular channel. 
Another novel construction to be found is the use of 
gridiron valves placed in the cylinder covers, and so 
reducing clearance space to the smallest amount. Their 
travel, and therefore wear and tear, is very small, but 
they require a far greater power for their working, as 
they are in an unbalanced condition. 

The drop-valve seats are made an accurate fit into the 
cylinder casting, and are held from moving by the dash- 
pot bottom, which is made to just rest on the seat 
casting when fixed in position. This construction might 
be followed with advantage by British manufacturers, as 
in most cases the seats are simply forced in by hydraulic 
or other means, and are, therefore, extremely difficult to 
extract if this should become necessary. In all seats a 
short stalk is provided to guide the valve and to ensure 
an even closing. 

If Corliss valves are used, they are in the case of the 
largest size of engines made double ported, and the 
admission valves are designed so that they can lift off 
their seats against live steam pressure if a sudden accu- 
mulation of water should occur in the cylinder, and so 
they can act as relief valves. After turning, they are tried 
into the valve chamber, eased on the hard places with a 
smooth file, and well ground in with emery and oil. The 
drop valve, if used on a vertical engine, is either placed in 
the cylinder covers at the top and bottom or else in 
chambers specially cast on the cylinder at the side, as is 
done on winding engines provided with Cornish valves. 
Corliss valves are sometimes placed in the covers, some- 
times in chambers on the sides of the cylinder. 

The number of different varieties of valve gears in use 
is legion. They are all more or less of complicated 
construction, and it is doubtful whether their cost of up- 
keep and the increased anxiety to the engineer in charge, 
to whom their successful working and efficiency is such 
an important matter, are paid for by the slight economy 
in steam consumption accruing from their use. They 
can be divided into two classes in the case of drop- 
valve gears, namely, those in which the governor, through 
a suitable train of mechanism, moves the tripper lever, 
and so brings about the variation in cut-off, and those 
where the governor acts on the tripper, either by direct 
linkage or by the movement of some finger or like agent, 
forming part of the tripper, over a suitably shaped 
cam, whose position is controlled by the governor. The 
former method of variation of cut-off gives the governor 
more work to do, and may be taken as not being so 
sensitive to slight fluctuations of speed as the latter; the 
“plucking ” action on the governor is, however, greater 








in that type of gear. 





THE EXPANSION, SEPARATION, AND 
COMPRESSION OF WET STEAM. 
By Ropert H, SMITH. 


AN article appearing in Tue Eneineer of 24th April 
has attracted special attention to.an otherwise interesting 
paper read by Professor W. H. Watkinson in Glasgow on 
17th February; and from time to time there has been 
shown in correspondence much interest in the subject 
of heating by free expansion. Professor Watkinson’s 
paper suggests comment upon two matters which are 
not contained in his paper, and which seem to have 
escaped notice elsewhere, although they appear of much 
importance, both practical and theoretical. 

It is with these two that the present article aims to 
deal, but first a preliminary word may be said about 
the idea that a free-expanding gas “does work on itself 
by generating kinetic energy in itself.” This is an 
erroneous idea, and it is important to recognise that it is 
untrue. “Internal” kinetic energy necessarily exists in 
any material that is expanding, and, indeed, whenever it 
is discharging any kind of strain energy, or being charged 
therewith ; because straining and unstraining essentially 
consists in the existence of relative motions between the 
parts. But it is easily discovered that this internal 
kinetic energy necessarily accompanying expansion, or 
any kind of unstraining, is of a different order to that of 
the mechanical work done by the unstraining pro- 
cess, and that its amount has no invariable relation 
to the quantity of work done, that is, to the area 
under the pv expansion curve. The kinetic energy 
generated in “free expansion” is, then, “ external” 
energy, and that generated in each part of the expanding 
material is done by “ external” work; it is not done at 
the expense of any energy resident in that part. To 
follow the truth of this statement requires, perhaps, 
“delicate” thinking and a capacity to recognise that 
delicate thinking is not quibbling, but is matter-of-fact 
recognition of truth. Free expansion is most easily 
thought of as taking place along a tube, which may be, 
and usually is, of varying section. It is convenient to 
think of one end of the tube as closed and motionless ; 
but if one wishes to consider any particular portion 
of the expanding material, the closed end of the tube 
is the surface separating the hinder part of this portion 
from the rest lying behind it—behind in the direction of 
the expansion—and the whole tube must be thought of 
as travelling (with varying velocity) along with this 
hinder part. One cannot analyse the action correctly 
without thinking of the material in the tube as being 
sliced into thin slices by sections transverse to the expan- 
sion motion, each section travelling along with its own 
material. If thought of in this way, it will be at once 
seen that the momentum and kinetic energy generated in 
each slice of material is the result of the excess of 
pressure on its back surface over that on its front surface. 
Thus the work done in generating kinetic energy in this 
slice is done wholly by external forces. It is not needful 
to prove here that the expansion of the slice itself adds 
nothing to the work done in this way; but it may be stated 
that the proof is absolutely rigorous. The work done by the 
expansion of each slice is done on the other slices in front 
of it. Suppose the material from the closed end of the 
tube to the front of the expansion be divided into 1000 
slices. The kinetic energy in the front slice is generated 
by work done by the 999 slices lying behind it. The 
expansion of the first 767 slices does a certain amount of 
work, part of which (not the whole—because part is 
spent on kinetic energy in these 767) is done upon the 
768th slice. This 768th slice passes on to the 769th and 
the others in front all of this work minus the kinetic 
energy it absorbs in itself; and at the same time it does 
on its own account some extra work upon these front 
layers in virtue of its own expansion. The work done at 
its front surface is greater than that done at its back 
surface by its own internal expansion work and less by 
the kinetic energy it absorbs. That this increment and this 
decrement have no invariable relation between them is 
easily recognised by remembering that one of the slices 
may be a thin solid plate that does not expand at all, and 
yet may absorb as much, or more, kinetic energy than the 
other expanding slices. 

It is thus absolutely wrong to say that in free expan- 
sion the gas or vapour “does work on itself” in generating 
kinetic energy within itself. Its whole work is always 
external. 

But this by the way. The first important matter raised 
by these discussions on heating by free expansion is that 
there seems a very general impression that this heating 
—or, rather, re-heating subsequent to the expansion—- 
arises always and necessarily through the creation of 
eddies and by the rubbing down into heat of the kinetic 
energy of these eddies by the forces of friction and 
viscosity. This may sometimes be the case, and perhaps 
always this kind of dissipation of energy inlow-temperature 
heat takes place in some degree great or less. But that 
this is the only modus operandi actually occurring in 
Nature and in machinery is demonstrably untrue. The 
kinetic energy of each portion moving along the tube 
may be destroyed quite quietly by help of a skilfully 
shaped evasé discharge with smooth walls. This is what 
is aimed at—with unsatisfactory degrees of success—in 
the evasé discharges of injectors, ejectors, centrifugal fans 
and centrifugal pumps. The steam boiler injector would 
be a complete failure except for the measure of success 
attending the effort to effect this quiet destruction of 
kinetic energy in its expanding discharge passage. It 
is, of course, in machinery, never a case of aiming at 
the total destruction of the kinetic energy—some 
velocity for discharge must always be left. In such 
quiet destruction of kinetic energy, the energy given 
up during any instant of time by any one slice 
is wholly spent in doing work in front of that slice—in 
compressing and raising the pressure of the material in 
front of it. If communication be opened between two 
boilers at different pressures, the steam and water 
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flowing into that at lower pressure crushes up and raises 
the pressure of the steam and water already in this. This 
is true at all stages of the flow. After the first stages 
some of the compressing work thus done by the continued 
inflow is done upon the steam that has in the first stages 
passed from the high-pressure to the low-pressure boiler, 
and is now having its pressure raised again. 

It is interesting, although not necessary for the matter 
in hand, to note that in all such flow from high to low 
pressure spaces, throughout the front end of the flow 
where the kinetic energy is being destroyed, there is an 
increase of pressure in the forward direction of the flow. 
Thus, in the middle parts of the flow the pressure is 
necessarily lower than that of the “ low-pressure ” space ; 
it dips down below that of the space towards which the 
rush is, and rises again. In the steam injector this low 
dip of pressure is a familiar fact; everyone knows that 
the injector stops working if this “vacuum” is even 
momentarily destroyed, and that the only difficulty in 
starting an injector is to create this vacuum at the 
outset—it must be created before the injector will 
begin to work. It is not, however, generally recog- 
nised that the same dip necessarily exists in all free 
expansion from high to low pressure. There is no space 
here available to deal with the special case in which the 
* low pressure ”’ is initially zero. 

In the absence of friction and viscosity all the kinetic 
energy actually destroyed must be spent in compressing 
the material in front of that losing the kinetic energy, or 
in producing other strain similar to compression. In all 
actual cases probably part is spent on frictional and 
viscous resistances, the essential characteristic of which 
is that work done in overcoming them does not produce 
movement or strain, but disappears directly in heating 
or generation of electricity, or in both ways. But it 
would be incorrect to assume that in any actual case the 
whole kinetic energy can be so spent. 

It would also be quite incorrect to think that, because 
the final pressure—that at last reached after rising out 
of the “dip”—is less than the initial, on this account 
some of the kinetic energy has been necessarily spent in 
eddy-making. It may all be spent in pure compression 
work. The idea that it cannot be so, unless the final 
equals the initial pressure, only arises from the notion 
that the work done by the gas in expanding and during 
recompression by destruction of kinetic energy is done 
“on itself.” As soon as it is understood that this is not 
80, it will be at once seen that the expansion work may 
be spent upon different, and different amounts of, 
—" to that on which the kinetic-destruction work is 

one. 

The main thing to recognise is that the work done by 
each small part in virtue of the area under its expansion 
curve during expansion, and the work done on it during 
the recompression in virtue of the area under its com- 
pression curve, have absolutely no relation to the kinetic 
energy generated in that small part during the free 
expansion or with that destroyed in it during the subse- 
quent compression. These changes in kinetic energy 
depend upon the indicator diagrams of the other parts 
and of the outside surrounding material. 

If the free expansion take place into a rigid-walled 
space previously empty, so that the flowing material has 
no opportunity of doing compressive work on other 
material than its own parts, and if the destruction of 
kinetic energy could in this case be effected quietly and 
adiabatically, then, on the re-establishment of equi- 
librium—and, indeed, throughout the whole process—the 
substance would contain the same energy as it did 
initially; and the well-known equations of what is 
ordinarily referred to as adiabatic free expansion would 
apply. These equations will then enable one to establish 
the relation between the final and initial average pres- 
sures and temperatures in terms of the final and initial 
volumes. These considerations suggested by Professor 
Watkinson’s paper are not novel. They are, and have 
been, recognised clearly,no doubt, by numbers of accurate 
students of thermodynamics, although they do not appear 
at all clearly in the common text-books. 

The following, however, also suggested by the same 
paper, is, perhaps, new, and it is of great theoretical 
importance. 

Prof. Watkinson started his adiabatic expansion of steam 
from a superheated condition, and carried it through the 
dry saturated condition to a wet condition. The first part 
of this expansion having no special interest, let us start 
from the dry saturated condition; expand adiabatically 
to, say, 10 per cent. of wetness ; separate the 10 per cent. 
of water; compress adiabatically the 90 per cent. of 
separated dry saturated steam to the original pressure, 
and, of course, to a higher than the initial temperature ; 
and then cool the superheated steam so produced at this 
initial pressure to the original dry saturated condition ; 
thus completing a “cycle,” not for the original whole of 
the material, but for 90 per cent. of it. If this 90 per cent. 
be considered to have acted during the expansion in the 
same way as the whole, then, although the first law, or 
that of conservation of energy, has been obeyed, it will 
be found that it has not acted in accordance with the 
second law of thermodynamics as generally stated. The 
closed indicator card is negative, and cooling has taken 
place at the higher temperature; but the ratio between 
these two is not the right ratio, and there has been no 
heating at the lower temperature. The process, of course, 
can be reversed so as to give a positive indicator diagram, 
heat being added by conduction at the higher tempera- 
ture, and hot water being added by intermixture at the 
lower temperature. In tracing the negative card during 
the adiabatic expansion, it is difficult to consider the 
90 per cent. as acting differently from the 10 per cent. ; 
because in each stage of the expansion the water that has 
already accumulated by condensation is being partially 
re-evaporated, and it is impossible to say of any part of 
the final 90 per cent. of steam that it has not been 
condensed to water during the expansion. 

The dilemma is more distinctly perceived if we follow 
through a positive closed indicator diagram of steam kept 





wet throughout. Take, as example, steam at 220 lb. per 
square inch absolute pressure with 80 per cent. wetness, 
as indicated by point aon the annexed diagram. Assume 
a special unit of entropy that makes the entropy differ- 
ence between water and saturated steam at this pressure 
equal to 100; so that the entropy increase from water to 
a, or 70 per cent. evaporation, is 70. The diagram is a 
pv diagram, and the vertical water-line, the saturated 
steam line, the adiabatics from 220 lb. per square inch 
water and steam, and also two other adiabatics corre- 
sponding to 20 per cent. and 30 per cent. wetness at 
220 lb. per square inch are drawn down to pressure 
49lb. per square inch. Here the entropy difference from 
water to steam—or the latent heat divided by the 
absolute temperature—is 25 per cent. more than at 
220 lb. per square inch. The 25 per cent. is made up of 
14 per cent. at the water end, and 11 per cent. at the 
steam end, of the evaporation line as marked on the 
diagram. 

Now starting from a, evaporate 10 per cent. more 
steam at steady pressure, describing the steady pressure 
line a6, and then expand adiabatically to c at 491b. per 
square inch pressure and 280 deg. F. temperature. The 
stuff is now Mt 70 + 10 = of = 75 per cent. of steam, 

125 125 
and 25 per cent. wet, a condensation of 5 per cent. having 
occurred during the expansion bv. Now add 12 per cent. 
by weight of hot water at 280 deg. F. By this addition 
25 + 12 

112 
reduced to the condition represented per pound by point 

% 1 
= a This line ed 
does not represent any actual diminution of volume ; in 
fact, there has been a slight increase of volume by that 
of the water added, but this increase is negligeably smal. 
It represents an extension of the diagram horizontal 
specific-volume scale in the ratio 84 to 94. Next compress 
adiabatically to the original pressure 220. da is the com- 
pression curve per pound, but a must not be taken as the 
original starting point. The original stuff has been com- 


the stuff becomes ) = 33 per cent. wet, and is 


d, where = 383 per cent. 
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pressed along with the new extra 12 per cent. of added 
stuff. The whole is, however, now 70 per cent. dry and 
30 per cent. wet, having been 3 per cent. dried—or 
evaporated—in the process of adiabatic compression. 
Contract now the horizontal scale of this compression 
curve—so as to push the whole of it towards the right 
hand—in the ratio of 94 to 84. This will shift its lower 
end d so as to coincide with c and restore the original 
scale. The altered curve, therefore, represents the 
actual compression curve to the same scale as / ¢ repre- 
sented the expansion. The upper end of the compres- 
sion curve is, however, not shifted so far as b; a b being 
10 x 14, it is shifted only 

70 (34-1) x19 =8 x19. 

Mark this off as a e and it will be seen that the actual 
compression curve has followed the full-line curve ce, 
and that it has yielded the positive indicator card e bce, 
which is hatched over in the diagram. To obtain this 
closed diagram it is now seen that we could have started 
from the point e instead of from a. 

The process by which this positive diagram has been ob- 
tained is as follows :—Add, by conduction at 390 deg. Fah., 
heat corresponding to 1% x 1¢ at this temperature ; no 
other heat conduction, either inwards or outwards, at the 
lower temperature limit, or at any other temperature ; 
the addition of 12 per cent. of hot water at 280 deg. Fah.; 
purely adiabatic expansion and re-compression. The 
results are (1) the yield of a positive indicator card, and 
(2) the raising of a certain quantity of water from 280 
deg. Fah. to 390 deg. Fah. 

It may be objected that the full-line curve ce cannot 
be adiabatic because cb is adiabatic. This objection 
would be ill-grounded, because ¢ ¢ is for a larger quantity 
of, and for wetter material than is cb. At lower limit c, 
the larger and wetter quantity has the same volume as 
the smaller and drier. 

Nothing could be more contrary than are the above 
results to the second law of thermodynamics as ordinarily 
stated. 

To get rid of the inconsistency, we must admit one or 
other, or both, of the following two inferences :— 

Either (1) the second law of thermodynamics does not 
apply to integral changes of mixtures of two materials 
re-acting physically or chemically on each other, but only 
to simple materials unaltered in constitution during the 
physical changes considered; or (2) no such thing exists 
as the adiabatic expansion or compression of steam “ in 
the presence of” water, nor of water “in the presence 
of” steam. 

When steam expands “in the presence of” water, it 
does not, and cannot, expand adiabatically. It, or rather 
part of it, expands along the “saturated steam” curve. 
To do so it requires a conductive supply of heat, and this 





being supplied, the expansion is, of course, not adiabatic 
The fall of pressure in the steam compels the same fal] 
of pressure in the water, and in consequence part of the 
water is evaporated. The part so evaporated requires 
conductive supply of heat for its evaporation, so that this 
part of the water does not expand adiabatically. These 
two conductive supplies of heat are obtained from two 
sources. First, the water that is not evaporated falls in 
temperature, and does so by conduction of heat out of it 
so that its change is not adiabatic. Secondly, part of 
the steam condenses, and does so by conduction of its 
latent heat out of it, so that its change is also not adiabatic, 
Thus no such changes as the adiabatic expansions of 
water and of steam in contact with each other can take 
place. There may be integral adiabaticity in the change 
of the total agglomeration of water and steam; but the 
change of the whole is effected by conductive exchange 
of heat between the parts. 

Further, when such internal conductive exchange 
takes place, clearly one cannot treat the whole change as 
adiabatic for purposes of reasoning in accordance with 
the second law of thermodynamics, as is proved by the 
diagram here given. 

This makes me suspect that the above suggested 
restrictive modification of the second law is needed in 
any case to make it accurate. The process resulting from 
Professor Watkinson’s invention—an invention not yet 
shown to be of any industrial use—reminds one of Clerk 
Maxwell’s declaration that if he could command the 
services of tiny demons who could by quick and 
well-timed opening and shutting of diaphragm valves, 
sort out the fast from among the slow molecules of a gas, 
he could work the gas in disobedience to the second law 
of thermodynamics. It appears that no demons, either 
tiny or otherwise, are needed to effect this object with 
vapours in contact with their liquids. Nothing more 
than a very common-place steam separator is required — 
that is, until we get the second law reformed, so as to 
make it obey the steam separator. 

In regard to the possibility of the recovery in the shape 
of compressive work of the kinetic energy due to free 
expansion of steam in contact with water, followed by 
the separation of the condensed water, it has to be 
observed that some of the kinetic energy is lodged in this 
condensed water. The separation has to e place 
before the compression begins, and the separated steam 
carries out of the action its own proportion of kinetic 
energy, which is thus rendered non-available for assisting 
in the compression of the remainder. 








BRIDGE BUILDING AND BRIDGE WORKS 
IN THE UNITED STATES 


No. XVI. 


Mount Vernon Bridge Company.—This plant has a 
capacity of about 10,000 tons of finished work per year. 
The output consists chiefly of factory or mill buildings 
and railway bridges, with some highway bridges. The 
plant occupies a tract of about six acres. Fig. 27 isa 
plan of the works. The main shop is 65ft. by 356ft., 
increased to 80ft. at one end. A wing or adjacent 
building forms the blacksmith shop. At one side of this 
wing is the template shop, 35}ft. by 454ft., and also 
accommodation for rivets and scrap. On the other side 
is the engine and boiler-room, 39}ft. by 36ft., with coal 
for the boilers, and bins for coke and blacksmith’s coal. 
Near one end of the main building is the straightening 
shed, while beyond are the bolt house, 19ft. square ; the 
fireproof paint shed, 12ft. by 44ft.; and a building 31}ft. 
by 45}ft., in which are kept the tools for the erecting 
gangs. 

Newcastle Bridge Company.—This company occupies 
works built in 1902, which are a good example of a well- 
arranged plant of the smaller class. The site is 612ft. 
long and 112ft. wide, with streets on three sides and a 
railway on the fourth side. The capacity is about 5000 
tons a year, and from sixty toa hundred men are em- 
ployed in the shop. 

A block plan of the works is given in Fig. 28. The 
main building is 360ft. long and 90ft. wide, built of brick, 
with steel columns supporting steel roof trusses of 90ft. 
span. From a height of about 6ft. from the floor the 
sides are almost entirely of glass, and there is a lantern 
roof for ventilation. At one end is a two-storey brick 
building, with general offices on the ground floor, and 
drawing-office and blue printing room above. Behind 
this is the template shop, which is of good size, as every 
piece of work is made to template. At the opposite end 
of the main building is the blacksmith skop. This latter, 
and the template shop, are of timber construction, with 
corrugated iron sheathing; but these are temporary 
structures, and will eventually be replaced by brick 
buildings. The main shop will also be extended. At the 
side of the main building is a wing containing the engine 
and boiler room and the machine shop. Parallel with 
this are the coal storage bins. 

Material is delivered at the end of the main shop, 
close to the template shop, convenient for marking or 
laying off. Skids are provided here to support the 
material while being marked. It then works its way 
along the shop, being handled on skids and feed rolls at 
the machines, and heavy material is transported from 
place to place by trucks on three lines of 3lin. gauge 
railway. 

The railway line passing the works brings coal, steel, 
&e., and takes away the finished material. A system of 
tracks of 3lin. gauge serves the shops and yards, as 
shown in Figs. 28 and 29. Near the upper end of the 
main shop is a fixed four-post gallows frame or crane 
spanning the railway siding and the parallel narrow 
gauge line. On this is a travelling carriage with a tra- 
versing trolley, from which are suspended two 8-ton air 
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At the lower end of the yard is a similar crane | 
40ft. long—parallel with the rails—so as to | 
load long material on railway wagons. This crane, how- 
ever, is fitted with two 6-ton air hoists. At the end of 
the yard abutting on the street is a hand derrick for 
loading material that may have to be transported in 
wagons, such as material for steel buildings or bridges in 
the city. A sketch showing the construction of these 
cranes is given in Fig. 80. 


hoists. 
with girders 


Fig.27 
Plan of Work of Mount Ve 
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picks up the finished work and carries it to the first other end of the girders is also a steel casting, held in 
crane, which in turn carries it to the point where it was | place at any desired point by four 9}in. turned pins, 


first received, and from which it is now to be shipped. | 
Each piece is marked with a number or letter, or both, | 
and the same marking is put on the erection diagram. | size as the piston-rods. 


which enter the holes in the girder webs. In tensile 
tests the pull is taken by four 84in. steel rods, the same 
These are held to the recoil 


In erection the foreman does not have to trouble with | block by double nuts, but slide freely through the tail 


measurements, but selects the pieces by the marking | block to allow of recoil. 


A fifth rod, however, is 


only, this being arranged so as to be sufficiently distinc- | attached to the recoil block, and passes through a brass 


tive for each and every piece. 
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Pennsylvania Steel Company.—This company has a 
large and varied plant for the production and commercial 
working of steel and its manufacture into various classes 
of work. The bridge department has developed very 
rapidly, while it has turned out a great many important 
structures, notable for their size or for special features of 
the design. This department was removed in 1902 to a 


Crane. 










Crane. 


Ws 


oN a. 
VU: 
















a 















Derrick 


~~ 


Fig 28. Block Plan. Newcastle Bridge Works 


new plant, with large buildings of steel skeleton con- 
struction. All the old buildings are of brick, stone, and 
iron, of substantial design. Fig. 31 is a general plan of 
the works, and Fig. 32 a plan of the bridge works. 

There are seven blast furnaces, with an annual capacity 
of 480,000 gross tons. The Bessemer steel works have 
three 10-ton converters, with an annual capacity of 
300,000 gross tons of ingots. 
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Fig 29. Newcastle Bridge Works. 


The present bridge-building shop is situated in the 
angle of a yard, with travelling cranes alcng one side 
and one end, outside the building. The material coming 
from the mill or the railway wagons is delivered some 
distance above the upper end of the building. Here it 
is picked up by the crane having the larger travel, and 
carried to and along the Jonger side of the building until 
it reaches the other end. There it is taken by a similar 
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On the side and end of the building served by the two 
travelling cranes the yard is roofed over, and in this 
space the work of laying out is done. Here also are the 
shearing machines and edge planers. The punching, 
assembling, reaming, riveting, and finishing are all done 
in the main building in the order named. The tools and 
appliances for these various processes are arranged in 
longitudinal rows, so that the movement of the work is 
transversely across the shop, as already explained. 
Fig. 38 is an interior view of the main shop, showing a 
Detrick and Harvey 42in. open-side planer facing one of 
the segmental heel girders of a rolling-lift bascule draw- 
This piece was about 35ft. long and 26ft. radius, 


ao SS SS 
ad Fu rnaces wi". 

Za ange a “ 

uz — : 


Opentearth Us ro 
Stabbing, ABE TA Sim : 














eo ee ee 
or See OA. ON me 


and was handled by means ofasupplemental table. The 
machine is driven by a 10 horse-power Lundell direct- 
connected electric motor. 

One of the notable tools is a Bement-Miles boring 
machine for simultaneously boring the pin holes in 
members up to 50ft. in length. 

The template shop is a considerable distance from the 
drawing-oflice, but this is not considered objectionable, 
as with the complete system for examining and checking 
drawings there is rarely any misunderstanding or trouble. 
The template shop in the new works will be large enough 
to allow of laying out the largest trusses on the floor. 
The floor will have a wooden surface on a concrete base, 
reinforced by sheets of expanded metal embedded with- 
in it. 

Phenixs Bridge Company.—This company is a sub- 
sidiary organisation which operates the bridge business 
and bridge shop of the Phenix Iron Company. 

One of the special features of this plant is the great 
hydraulic testing machine for tension and compression 
tests on full-sized members, columns, &c. Its ordinary 
capacity is 965 gross tons, with a pressure of 720 lb. per 
square inch in the cylinder. A pressure of 800 lb. may 
be carried, increasing the total capacity to 1071 gross 
tons. The cylinder is 64°lin. diameter and 6ft. stroke, 
bolted between the ends of a pair of heavy steel plate 
girders 78ft. long, 4ft. 3jin. deep, and 6ft. 9in. apart. 
They rest on 15in. transverse 
plate girders 15ft. 9in. long 
and 10ft. 6in. apart, with 
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triangular gussets on the out- 
side of the main girders. 
The transverse girders rest 
on heavy concrete founda- 
tions. Each girder has a sec- 
tional area of 2444 square 
inches, or a net section of 
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Fig 30. Shipping Cran 


crane running at right angles to the first, and along the 
outside of the building. At the far side of the building 
the crane — the material on a truck, to be run 
into the building. Here it works its way across the 
shop, and at the opposite side, after passing the finishing 
tools, it is again loaded upon trucks, and run out at the | 
Same end of the building at which it entered, but at the | 
opposite corner. The crane which delivered the material 





ce. 166 square inches at the 
double row of 9,%in. holes in 
the web. The cylinder is 
secured to the girders by 80 turned steel bolts 
2in. diameter. 
are of cast steel, and the heads are convex. 
are four 8}in. piston rods having a net area of 300 


square inches in the cylinder when making tensile | 


tests. The headblock or crosshead is a steel casting to 


which the four piston-rods are attached, and which | 


slides on a pair of 6in. guide rods. The tail block at the 
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The cylinder heads and the piston | 
There | 





box in the tail block; this box may be screwed down to 
give any desired amount of friction on the rod, to check 
the movement of the recoil block when the bar breaks. 
In preparing for the test, the tail block is run along 
| between the girders—running on flanged wheels—until it 
| is opposite the holes in the girder webs which are nearest 
| to the head of the bar to be tested. It is secured at this 
| position by pins in the girder webs, as above noted. The 
| recoil block is then moved forward to exactly fit the bar 
| by means of a gear which actuates the nuts on the 8}in. 
| rods. When in exact position the bar is dropped edge- 
| ways between the jaws of the recoil block and secured 
| by a pin. These jaws in the crosshead and recoil block 
| will take bars up to 44in. thick, with heads of 30in. 
| diameter. The piston area is 3227 square inches. The 
| gauge used is a mercury column instrument, carefully 
| calibrated. If there were no friction in the machine, and 
| no error in the gauge, 1 1b. per square inch indicated on 
| the gauge would represent a load of 8227 lb. on the 
| testing machine. Careful calibration, however, shows 
| that the friction, plus the error in the gauge—if any—is 
| 497 lb., or-15°4 per cent. Therefore, every inch of pres- 
sure indicated on the gauge represents 2730 lb. in the 
| machine. 

A bar 10in. by 23in., 50ft. long between centres of 
holes, gave an elastic limit of 83,250lb. per square inch; 
ultimate tensile strength, 61,720, or an actual breaking 
strain of 1,626,322lb. There was an enormous elonga- 
tion in the pinhole, no less than 2;;in. The elongation 
of the bar was 9ft. 9in. in a length of 47ft., or 20°47 per 
cent., while the reduction of area at point of fracture was 

| 50°4 per cent. The fracture was silky, half cup and half 
angular, and not at all crystalline. The largest bars up 
to date are 15in. by 2in., made for the 1800ft. cantilever 
span over the St. Lawrence River at Quebec. These 
have heads 82in. diameter, with 12in. pin-holes. One of 
these bars tested in the above machine developed an 
elastic limit of 28,000 lb., with an ultimate tensile strength 
of 50,160 1b. per square inch. The elongation of the bar 
was 25°63 per cent. in a length of 8ft., with a reduction 
in area of 52°9 per cent. at the point of fracture. The 
elongation of the pin-hole was 5-26in. 

The drawing-office is equipped with very large tables, 
and the standard size of sheets is 23in. by 42in. The 
drawings are made directly on tracing cloth, and when 
inked in all pencil marks are removed by pouring gasoline 
over the drawing from a special apparatus. The gaso- 


Fig.31. Plan of Works 
of Pennsylvania Steel Company 


wv 








that it does not cause the cloth to 
o dotted lines are used, but dimen- 


line dries so quick] 
shrink or crinkle. 

sion lines are made lighter than the others. The position 
of work not furnished by the company, such as gearing: 
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&e., is shown in red. The title, number of contract, 
name of draughtsman, date, «c., are lettered by hand on 
each drawing. It is considered that this is almost as 
quick as, and more satisfactory than, using a rubber 
stamp or a printing press. The blue printing has been 
done by daylight, but an electric light plant is now used. 

When the order bills for material are made out, about 
fifteen copies are printed on a species of hektograph or 
duplicating machine. These are for use in the various 
departments. The copies for use in the shops are marked 
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“S$”; those for the inspectors, “1”; for the purchasers 
or “outside” inspectors, “OI”; erection department; 
“E”; filing in vault,“ V.” For ordering material the 
engineering department has a number of forms or order 
sheets, ruled as required, and having printed headings. 
These are filled out in duplicate and distributed to the 
proper departments. There are, for example, order sheets 
for built members, eyebars and upset rods, castings, pins, 
nuts, &c. The ruling and headings differ, of course, on 
the various sheets, but in almost all cases they give for 
|each article or class the individual mark, number of 
pieces, general description, general dimensions, finish, 
number of drawing on which the piece is shown, number 
of shipper’s pieces, and general mark. For each contract 
a set of these sheets is bound together to form the order 
book. This is filed, and, with the filed drawings, con- 
stitutes the permanent record of that contract. Fig. 34 
shows the heading of one of these order sheets, the size 
| of the sheet being 10}in. by 14in, 
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: Wabash Bridge and Iron Company.—These works are 


.of the-smaller class, but do a considerable amount of | These hoists are used in connection with two lines of 
railway bridge work, especially plate girders; also high- | rails down the middle of the shop, on which lorries or 


way bridges and mil] buildings. The annual capacity is 
about 3000 tons. The plant occupies a site of six acres, 





formed, and as quickly disconnected for any special work. 


push-cars are run. The air is conveyed in overhead steel 
pipes, with rubber hose connections to the hoists and 





Fig 33—PENNSYLVANIA STEEL COMPANY—MAIN SHOP 


and the main shop is a stone building 300ft. long and 
51ft. to S6ft. wide, with a boiler shop 35ft. by 40ft. 
There is also a blacksmith shop 60ft. by 112ft., and an 
office building. A plan of the two shop buildings is given 
in Fig. 35. 
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riveting machines. In one case a plate girder 100ft. long 
and 8ft. deep, weighing 30 tons, was loaded on three 34ft. 
platform cars in less than an hour by four men. There 
is no crane in the unloading or material yard. The ship- 
ping yard has a stiff-leg derrick, and a single-trolley 
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The principal equipment in machine tools includes the 
following:—Two Long and Allstatter punches and shears, 
one horizontal flange punch, one John’s patent beam 
punch, one angle shear, one cold saw, one bending 
machine, one rotary planer, four Allen pneumatic riveters, 
three drill presses, one 
suspended drill press or 
reamer, one steam ham- 
mer, rivet making ma- 
chines, bolt thread cutting 
machines, one Keller and 
one Boyer long - stroke 
pneumatic hammer, one 
Keller pneumatic chip- 
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travelling crane designed at the works for handling and 
loading 85ft. girders, weighing 20 tons each. The yards 
are connected with the Wabash Railroad by sidings. 
Wisconsin Bridge and Ironworks.—-This is amoderate- 
sized plant, employing about 120 men in the shops, with 
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by two men. There is 





also a special machine, 
designe and built at the 
works, for planing the 
edges of segmental girders 
for a Scherzer rolling-lift 
bascule bridge. 

The tools are driven by 
shafts and belting. The 
main line shaft runs along 
the wall on the north 
side, and the machines on 
the south side are driven 
from an underground 
shaft. The rivet-heating 
furnaces were designed 
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IRON COMPANY'S WORKS 


and built at the works, and use crude petroleum for fuel. | about 150 in the field erecting gangs. 


Throughout the shop, chain and air hoists are used for 


In the unloading or material yard is a travelling gantry 


handling materia], the hoists having a travel both longi- | crane of 72ft. span, with a five-ton air hoist suspended 


tudinally and transversely of the shop. 


Continuous | from a traversing trolley. 


The loading is done largely 


tracks from end to end of the shop can be quickly | by a 15-ton ele~tric travelling crane in the erecting shop, 


| 
the railway wagons being run directly into the shop 
The material is handled in the shop by traversing ai, 


2 air 
hoists. S 








LONDON ELECTRIC TRAMWAY EXTEN. 
SIONS. 


A FEW months ago it was pointed out in these columns as 
being extremely probable that an attempt would be made to 
introduce the overhead trolley system in certain districts jn 
connexion with the proposed reconstruction for electric 
traction of the tramways on the northern side of the Thames - 
this prediction is about to be fulfilled. At present, as jg 
tolerably well known, the lines in the north of London are 
owned by the London County Council, and worked under 
a lease by the North Metropolitan Tramways Company until 
1909, and the former gave notice to the latter some time ago 
of its intention to put into force the provisions of the lease 
relating to the substitution of electric for horse traction, 
Since then the Highways Committee of the County Council 
have had the question under consideration, and they have 
now prepared a scheme based upon reports by the chief 
engineer and the tramways manager in order to give effect to 
‘‘the general policy adopted by the Council, as a result of 
expert advice, of arranging wherever possible for the use 
of an underground system of electric traction in 
the tramways in the more central parts of London, 
reserving the use of the overhead trolley system of 
traction for the more outlying districts.’’ It is certainly 
refreshing to hear of this general policy, which is thus pro- 
pounded for the first time, set forth as if it had guided the 
action of the County Council in the past, whereas as a matter 
of fact the central administrative body has almost invariably 
opposed the introduction of overhead wires. Nevertheless, 
one can overlook this matter now that the County Council! 
has begun to realise its responsibilities in the matter of the 
tramways and the increasing demands made upon the county 
rate. 

In the present case the scheme which is projected provides 
for the use of both the underground conduit and the over 
head trolley systems on the existing lines north of the 
Thames, and on certain new tramways which have already 
been authorised to be constructed in connection with them. 
The length of line for which it is suggested the conduit 
system should be installed is about 26 miles, and includes all 
the tramway routes in the more central districts, whilst 
about 28 miles of line are proposed to be equipped on the 
overhead trolley method on routes where, in the opinion of 
the committee, it would not be likely to cause incon- 
venience. It is, however, important to note that the con- 
sent of the borough councils as the road authorities is 
necessary before it will be possible to introduce the overhead 
trolley system, and failing the requisite permission, recourse 
will have to be had solely to the conduit method, or the lines 
will have to be continued to be worked with horse cars, it 
being improbable that a surface contact system would be 
entertained. Whether this consent will be obtained remains 
to be seen, but it is intended to ask for it before steps are 
taken to prepare specifications and estimates for the lines 
contemplated for the overhead trolley system. As far as the 
existing tramways are concerned, it is possible for the County 
Council, by the terms of the lease, to require the North 
Metropolitan Tramways Company to reconstruct the lines, 
but as the latter belong to the Council and the lease has a 
comparatively short period to run, it is considered advisable 
that the County Council should itself carry out the work. 
The existing lines to be converted to the conduit system 
comprise fifteen sections, which need not be specifically 
indicated, and to these should be added three new lines which 
have to be constructed, whilst the overhead trolley method 
is proposed for thirteen existing sections, and six new lines 
which have already been authorised by Parliament. The 
preparation of plans, specifications, and estimates of the 
conduit tramways is to be proceeded with at once, but the 
similar work in connection with the trolley lines will await 
thearrival of the consent of the road authorities, whichinclude 
the borough councils of Stepney, Finsbury, Islington, Hack- 
ney, St. Pancras, and Stoke Newington. 








THE ELECTROLYSIS OF FLUIDS, 


At the convention of the American Electro-Chemical 
Society, recently held in New York, Dr. J. W. Richards and 
Mr. W. S. Landis gave the results of a series of experiments 
which they have made in connection with the electrolysis of 
fluids. One of the most interesting of these was made with 
a closed vessel, completely filled with the electrolyte. A very 
thick, strong glass tube was used, filled with dilute sulphuric 
acid, which had been carefully boiled previously in order to 
get rid of the gases. The ends through which the platinum 
wire electrodes were introduced were sealed. Although an 
electromotive force of 3°3 volts was applied, no current what 
ever was found to pass through the solution, but as soon as 
the seal was broken the current passed. Dr. Richards and 
Mr. Landis then described several experiments made to test 
Thomson’s rule. In one the electromotive force and current 
were carefully measured, and at the same time the Joulean 
heat was determined by the rise of temperature, measured 
with a thermometer, From these data the decomposition 
voltage was found to be 1°49, in accordance with Thomson's 
rule. In another set of experiments the cathode was 
observed by a microscope in order to detect the formation of 
gas bubbles, while the voltage was gradually raised in steps of 
0:05 volt. At 1°45 volts no gas bubbles could be detected, 
while they appeared at1:5volts. The authors finally investi- 
gated the so-called residual current (Reststrom). Current 
passes with any applied voltage below the proper decomposi- 
tion electromotive force, the amount of the current increasing 
with the voltage. The concentration of the sulphuric acid 
used appears to make very little difference, but the amount 
of the current depends largely upon the quantity of the gases 
dissolved in the electrolyte. The limit is reached when these 
gases—which act like depolarisers—-are used up; then the 
proper residual current sets in. Some further experiments 
were made with the electrodes 8? metres apart, and in 
another caseasmall fraction of amillimetre apart. In the first 
case there was absolute conformity with Ohm’s law, but not 
in the latter case. 








A sum of £10,000 has been offered by Mr. Andrew 
Carnegie towards the erection of a tank for naval architectural 
experiments as a memorial to }omes Watt, 
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MOTOR CAR WORKS. 


SOME 


11. —MANN’S STEAM CART AND WAGON WORKS. 
We have peovionsly expressed surprise that traction 
engine builders, with their long experience of self- 


Fiz; 1—SMITHS DEPARTMENT 
propelled traffic, have not taken up more readily the 
manufacture of vehicles which come within the bounds 
of the Light Locomotives Act of 1896. When this Act 

which was destined in a large measure to revolutionise 
road transport—was passe? it might reasonably have 


shall not apply to any vehicle propelled by mechanical 
power if it is under three tons in weight unladen, 
| and is not used for the purpose of drawing more than one 
| vehicle, such vehicle, with its locomotive, not to exceed 
| in weight four tons.” It will be seen later how the Mann 
combination has thus been able to gain the extra ton 


ey 


Fig. 2-TANK AND BODY DEPARTMEI.T 


tare without contravening the Act of Parliament. More- 
over, the makers claim, in reference to the use ofa trailer, 
that their method of connecting the motor vehicle with 
the trailing vehicle more fully complies with the follow- 
ing Local Government Board regulations than’! the two 














Fig. 3-STEAM LORRY 


been expected that the branch of engineering which had 
the greatest chance of success in the new field of opera- 
tions was that which had hitherto overcome many of the 
difficulties encountered in adapting the steam engine to 
the haulage of merchandise fon the common roads. 
Traction engine builders, however, with singular 
unanimity decided to look on while others with less 
practical ‘experience of the subject stepped in and 
faced the problem of building vehicles of commerce 
which were at once exempt from the many onerous 
restrictions attaching to the use of their heavier brothers. 
The now well-known Act of 1896 exempts from. these 
conditions “ any vehicle propelled by mechanical power 
if it is under three tons in weight unladen and is not 
used for the purpose of drawing more than one vehicle— 
such vehicle with its locomotive not to exceed in weight 
unladen four tons—and is so constructed that no smoke 
or visible vapour is emitted therefrom except from any 
temporary or accidental cause.” 

There has been a striking similarity in the designs of 
heavy vehicles produced by the new-comers,and established 
traction engine practice had been only sparsely utilised 
until Mr. Mann, who was at one time associated with 
Messrs. J.and H. McLaren, and afterwards connected with 
Mr. Charlesworth, under the title of Mann and Charles- 
worth, applied himself to the subject with much success. 

Mr. Mann did not follow in the steps of other builders 
of this type of vehicle, but preferred to rely upon 
previous experience with traction engines. The manner 
in which he started out was ingenious, if not altogether 
original, for although he utilises the leading, and perhaps 


the best, features of a traction engine, he has combined | 


them with a novel form of trailer in such a way that the 


complete vehicle, whether in the form of a motor cart, | 


wagon, or lorry, is totally unlike anything existing. The 


combination, too, enables its builders to “steal a march” | 


on other makers in the matter of tare limit, for the Loco- 
motives on Highways Act of 1896 states, as quoted above, 
‘that any other enactment restricting the use of locomo- 
tives on highways and contained in any public, general, or 
local and personal Act in force at the passing of this Act 


No. IL appeared May 8th. 





were connected by a drawbar:—Article IV. (Section 1) 
says that the light locomotive shall be capable of being 
so worked that it may travel either forward or back- 
wards; Section V. says the light locom~tive (and vehicle 


requirements as to brakes, whilst the two wheels being 

side by side and close together, the wide surface thus 

presented does not damage soft or weak roads as much 

| as if the wheels were following each other in the same 
| track. 

That there is a considerable demand for such a vehicle 





|is shown by the large works which the Mann's Patent 
Steam Cart and Wagon Company, Limited has erected 
}at Hunslet, near Leeds. These works employ 285 men, 
| and there have already been built upwards of 200 wagons. 
| As will be seen from the accompanying illustrations, they 
| are well arranged for the purpose for which they were 
| intended. The land on which the premises are situated 
| abuts on to the Pepper-road, and measures four acres, 
| and already the buildings cover two acres, leaving ample 
| space for extension in the future. The workshops are 
| all arranged under one roof, divided into five well-lighted 
bays, and the offices are at the front. The general and 
private offices are on the ground floor, with the drawing 
and manager’s offices overhead, the latter overlooking 
| the whole of the building. A gallery running nearly the 
| whole length of the building serves to accommodate the 
| light machine tools, while two overhead electrically- 
| operated travelling cranes are provided, one for the 
| boiler shop and the other for the erecting department. 
|The engine and boiler-house forms a separate building. 
| Steam at 140]b. pressure is supplied by a Lancashire 
| boiler fitted with a Green’s economiser to a 200 horse- 
| power Marshall’s cross-compound horizontal engine. 
| This drives, by means of ropes, a Wilson-Hartnell four- 
; pole dynamo giving 220 volts at 450 revoluiions per 
| minute. The dynamo provides sufficient current to drive 
four lines of shop shafting at 160 revolutions by means of 
| separate 20 horse-power motors, and also the overhead 
cranes, besides providing current for lighting purposes 
and for operating a small electric motor used in conjunc- 
j tion with the economiser. In connection with the 
| power-house it may be mentioned that a considerable 
| saving in lubricant is effected by filtering all the oil used 
| in the main engine and using it for oiling the machinery 
|in the shops. Of the illustrations, Fig. 11, page 546, 
| shows the boiler department; Fig. 1 the smiths’ shop ; 
Fig. 2 the tank and cart body department; Fig. 12 the 
erecting bay ; Fig. 13 the ground floor machine bay ; and 
| Fig. 14 the light machine and fitting shop in the gallery. 
| It is satisfactory to learn that a large majority of the 














Fig. 4—TIPPING CART 


| drawn by the light locomotive—see Article III., Section 1) 
shall be so constructed as to admit of its being at all times 
under such control as not to cause undue interference 
with passenger or other traffic on any highway. It is 
, also claimed that the special arrangement simplifies the 





,machine tools are of English manufacture, and in 
selecting these the proprietors have avoided as far as 
| possible the more complex and expensive types. There 
is some reason in their argument that although the more 
costly and complicated machines may turn out work at a 
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price fractionally less than their simpler and cheaper 
brethren, the cost of upkeep, added to the interest of 
larger capital involved, in many cases counterbalances 
the saving effected. We are not disposed to take up the 
argument here one way or the other, but it cannot be 





eS 


Before following further the process of manufacture we | in the drawings, Figs.5 and 6. The barrel is Ift.85 in 
may here briefly describe the principal features of the internal diameter, and is built from one sheet of steel 
Mann steam carts and lorries. The two types are very j\in. thick. The fire-box and back end plate are also of 
clearly shown in the engravings given on page 539— steel ,yin. thick, the front end plate being jin. thick 
Figs.8 and 4. Figs. 3, 8, and 9 show a lorry, and Fig.4.a The rivets are jin. diameter, single joints being 11}in. 
pitch, and double joints 2}in. pitch, the rows being 
lgin. apart and arranged in zig-zag fashion. The 
longitudinal seam of the barrel, the joint between the 
crown plate and horn plate, and the joint between the 
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Figs 5 and 6—-NANNS BOILER 


gainsaid that the workmanship displayed in the engines 
turned out from these works Jeaves iittle to ke 
desired. That the cost of labour is also satisfactory 
follows as a natural course on the adoption of the 
premium system throughout the whole of the works. 
We understand that when this admirable plan 
was first adopted, it met with some opposition 
from the local branches of the trade unions, but 
the men have since learnt that the premium system is 
equitable to both capital andlabour. A glance round the 
well-kept stores shows that little other than steel is used 
in the Mann vehicles. The steam cylinders form the 
chief exception, these being of cast iron in one piece. 
The excentrics are also of cast iron. For other parts 
where the use of steel is unnecessary malleable cast iron is 
utilised. When the castings come in from the foundry 
the storekeeper checks them against his own orders, and 
puts labels on them giving the vehicle number for which 
they are intended, the drawing number, maker's name, 
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tippirg cart. Apart from the difference in design of the | 
bodies of these two machines, it will be seen that | 


| 
| | 


Fig. 1O—TRANSVERSE SECTION OF LORRY 














back plate and horn plate are all double. There 
are 24 steel fire tubes, 3ft. long and lin. diameter, 
swelled to ljin. diameter. The heating surface provided 
is 48 square feet, and the grate area 2°5 square feet. 
Turning again to the method of construction, the boiler 
they are dissimilar in respect of the situation of the | shell and side plates are all marked out to templates, 
engine proper. In the lorry the engine is placed | and the plates are cut out by band saw. The flanging 





Fig. 7—LINK MOTION 
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and also order number to which the work has to be 
charged. The labour in this connection is greatly 
lightened by the factthat practically all vehicles are built 
to one or two standard patterns. 


Swais 
Figs. 8 and 9—-MANN’S LORRY—ELEVATION AND PLAN 


in an oil-tight chamber behind the boiler, between the | is all done in a hydraulic press in one heat. The rivet- 
extended side frames, while in the case of the steam cart | ing is done hydraulically, and the caulking by hand. 
the engine is placed traction-engine fashion on top of the | Two angle irons placed back to back, so, are provided 
boiler. The construction of the boiler is clearly shown | inside the back end plate for stiffening purposes. The 
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two side plates, ;;in. thick, forming the extension for the 
frame, are riveted’ on to the fire-box, 1ft. 103in. apart, 
and top and bottom plates are provided, forming a giirder 
bed for the engines and water tanks. These side plates 
are made shorter for the cart than for the lorry, as will 
be understood from a perusal of the drawings. In 
the lorries all the working parts of the engine run in an 
oil bath. The engine cylinders are made in one cast- 
ing. The diameters are din. and 6}in., and they have a 
long stroke of 8in. The piston speed is about 350 
revolutions per minute. The wearing surfaces are made 
large, and case-hardened where necessary. 

The driving wheels, of which a section is shown in 
Fig. 10, seem well suited to the work for which they are 
intended. They are built up of two pressed steel flanged 
plates and T section steel rim stiffened with a rolled 
steel tire. The hub is a steel casting of a modified tri- 
angular shape, having bosses bored to receive the bolts, 
by means of which the wheel of the trailer is secured to 
that of the motor. The bush is made of phosphor 
bronze. The spokes are stamped out ina press. The 
cast iron cylinders, 4in. and 6}in. diameter, are made in 
one casting, and are both bored on one machine, one cut 
and a finishing reamer completing the operations. The 
holes for bolts and studs are tapped by machine. All 
the gear wheels in the vehicles are of cast steel, except 
the crank shaft pinions, which are forged and cut from 
the solid and afterwards case-hardened. The cast steel 
gear wheels only require trueing up by an emery wheel. 
The machine used for this purpose is made by Wilkin- 
sons, of Keighley. It has emery discs of the same shape 
as the teeth and automatic feed, so that it requires little 
attention. The machine tool department has a well- 
equipped tool store. 

To obviate the use of a link motion on the engine a 
single-excentric reversing gear of simple and compact 
form has been adopted. Fig. 7 shows a sectional view 
of this device. A is a wheel keyed on the crank shaft. 
This wheel has four lugs, bored to receive pins forming 


Engineer-in-Chief to the London County Council, to place 
before our readers a description and illustration of the present 
state of the partially built structure. The accompanying 
drawing is a half longitudinal section fully indicative of the 
difficulties that have been encountered and successfully over- 
come, and of the progress actually accomplished at the present 
date. From face to face of the abutments close to the 
springing level of the future steel arches the total length 
of the new bridge is 760ft. This distance is divided 
into five spans, which inglude a central one of maximum 
width and flanked by two openings of smaller but of 
corresponding dimensions upon each half of the bridge. 
The whole of the structure is therefore perfectly symmetrical 
on each side of the centre—throughout, and a half longi- 
tudinal section, together with the explanation afforded, will 
place our readers completely aw courant with the present 
state of the works. It is true that the depth of the founda- 
tions of the piers and abutments is necessarily not uniform, 
but this difference does not practically invalidate the state- 
ment. As the number of spans is uneven, there are a pair of 
centre and a pair of intermediate piers, distinguished as the 
Westminster and Lambeth piers respectively, the same 
appellation being applied to the abutments. The half longi- 
tudinal section is drawn looking down stream. 

Following the bed of the river and commencing at the 
Westminster bank, it may be stated that the depth at which 
the clay is met with from that point to the Lambeth centre 
pier is fairly uniform, ranging from a minimum of — 12-28ft. 
to a maximum of — 14°52ft. Itshould be mentioned that all 
the figures to which the algebraical signs + and — are pre- 
fixed signify the heights above and depths below Ordnance 
Datum in feet and decimals. Any vertical measurements 
required can be readily ascertained by common arithmetic 
in the same units. It is on the Westminster half of the river 
that the water is deepest, shoaling considerably towards the 
Lambeth shore. Several trial borings were made, and carried 
down to different depths, according to their location. The 
one taken at the Westminster abutment, after passing 
through some fine ballast and mud, reached the brown clay at 
12-28ft., and was continued into the blue clay to a depth of 
30ft. below datum. As the results of this boring were not 
very satisfactory, it was determined to build this abutment 






































1ft. between them. Many of the temporary piles, which are 
of Oregon pine, are 70ft. in length, and were all got down by 
a steam pile driver with a monkey weighing 2} tons. These 
stagings will be also available for fixing the centering for the 
erection of the steel arches. The piles are all tongued and 
grooved, and required but very little caulking, which was 
done on the inner face of the dam. 

The superstructure will consist of five spans of segmentally 
shaped steel arches, of which we shall give particulars in 
another article. Our thanks in connection with the present 
subject are also due to Mr. W.C. Copperthwaite, M.Inst.C.E., 
Chief of the Bridge Department, and to Mr. H. Becher, 
A.M. Inst. C.E., resident engineer for the London County 
Council. The contractors for the whole of the substructure 
and forthe erection of the piersand abutmentsof the new bridge 
are Messrs. Pethick Brothers, of Plymouth, who, among other 
works, are at present engaged in executing the widening of 
London Bridge. It is from their own quarries that the 
granite is obtained for both works. A very large quantity of 
good useful stone was procured from the old Vauxhall piers 
and abutments. The stones were well washed and cleansed, 
and came in very serviceably for the hearting and filling in 
of the new structure. The work was commenced from both 
banks of the river, and the transit of materials much 
facilitated by the use of Henderson’s cable way, which has 
been already described and illustrated in our columns. The 
‘¢ Blondin ’’ has a stretch from shore to shore of 900ft., and 
the trestle piers or masts are nearly 100ft. in height. 

The removal of the foundations of the piers of the old 
bridge was both a troublesome and prolonged operation. 
They were all removed, whether they occupied or entrenched 
upon the site of the new piers or not. The old foundations 
were laid upon timber cradles or gridirous, very similar in 
construction to those used for old Kew Bridge.* It would 
have been a simpler, shorter, and equally effective method to 
have removed these obstructions by an ordinary blasting 
process. But the Conservators of the Thames objected to the 
use of explosives, so that idea was necessarily abandoned. It 
is a little difficult to understand, even in the interests of the 
public, how any harm could ensue from the discharge of 
comparatively small blasts with the heavy head of water over 
them at high tide. Every impediment was easily cleared 
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fulcrums for the bell-crank lever B and the distance link 
C, both of which are the same depth as the diameter of 
the shaft and have pin centres of exactly equal length. 
D is the excentric, having similar lugs to those on the 
wheel A. These receive pins which attach it to the ends 
of the bell-erank lever and distance link. E is the sleeve 
connected to the bell-crank lever and moved along the 
crank shaft by a hand lever. The excentric may be 
moved from full forward to full backward gear without 
altering the lead, and the point of cut-off can be varied 
by notching up as in a link motion. It will be seen that 
there are no parts liable to excessive wear, the excentric 
being held in a fixed position, and the whole occupies 
only a small amount of space. 

At first sight it would appear that the boiler of this 
machine is small for the power required, but it is urged 
against this that the heating surface is all utilised to the 
best effect, the tubes being short. That it is sufficient 
to provide steam for a prolonged effort with a gross load 
of about eight tons, burning coke as fuel, we have had 
practical experience. When working under these condi- 
tions no smoke or steam could be seen coming 
from the chimney. The exhaust steam is first 
passed through a separator near the chimney to 
get rid of the water, and from the separator is 
adinitted into a tubular superheater before being 
discharged into the base of the chimney. It will be 
seen that by this arrangement the dispelled vapour 
comes in contact with the hot gases while passing up 
the whole length of the chimney, and is thus well 
dried. Further than this, a good blast is maintained to 
prevent the steam from “ hanging about ” in the uptake. 
To the important matter of lubrication considerable 
attention has been given. As previously mentioned, all 
the working parts of the engine run in an oil bath. The 
main axle and second motion bearings—all of good 
length—are lubricated with grease, and spring-feed 
devices. The lubrication of the cylinders is continuous. 
For starting up hills high-pressure steam can be admitted 
to both cylinders, and when the maximum efiort is 
required at the driving wheels the differential gear can 
be locked. Both portions of the vehicle are mounted on 
long plate springs, and two powerful brakes are provided, 
one being a foot lever strap brake, and the other a screw 
brake acting on the rims of the lorry road wheels. 

The over-all dimensions of the engine and lorry are :— 
Length, 18ft. 6in.; width, 6ft. 4in.; and the net weight 
of engine and lorry, about 4 tons. 








NEW VAUXHALL BRIDGE. 
No. I. 

_Hippen beneath and behind a mass of timber staging, 
Piling, strutting, shoring, and temporary works, the progress 
made in the erection of the piers and abutments of our new 
metropolitan river bridge has not been particularly patent to 
the public eye. Nevertheless, the work has been steadily and 
persistently carried on, and we are now enabled, through the 
courtesy of Mr. Maurice Fitzmaurice, C.M.G., M. Inst, C.E., | 













NEW VAUXHALL BRIDGE—HALF LENGTH SECTION 


on piles. They were whole baulks, 12in. by 12in., 20ft. in 
length, and driven 3ft. apart. At 18ft. belowdatum the concrete 
foundation was commenced. It should be mentioned that all 
completed work is represented by hatched sections, and that 
with the exception of the Westminster centre pier, all the 
others, as well as both of the abutments, are brought up to 
the springing level + 9°75ft. At this height the two central 
piers are 15ft. 8in. in width, and the two intermediate 1ft. 
less. In the Westminster intermediate pier, the piles of the 
cofferdam are driven over 25{t. into the clay. The concrete 
foundations are carried down 11ft. 6in. below those of the 
nearest abutment, but, on the other hand, no bearing piles are 
needed. 

It is necessary to say a few words about the next, or West- 
minster centre pier, which constitutes the exception to which 
reference has been already made. The reason why it has not 
advanced to the same degree of completion as the rest of the 
bridge, is that unfortunately a serious breach occurred in the 
cofferdam, which created an unavoidably long delay. At 
present the whole of the excavation has been taken out, and 
the foundations are being got in, at a depth of 30ft. below 
datum. In the middle of the river, in the centre span, a 
boring was sunk to — 30-00ft. in the blue clay, through Thames 
ballast and brown clay. The deepest boring occurs in the 
centre of the next pier, which terminates at — 40-OOft. in stiff 
clay. At the Lambeth abutment, the results of the boring 
showed the brown clay was met with about 3ft. higher, and 
the blue at practically the same level as on the other bank of 
the river. In the centre arch a clear waterway of 7Oft., with 
a rise at the crown of 18ft., is required to be maintained 
during the construction of the bridge, and in the remaining 
spans, counting from the centre, the clear width the same, but 
the rise only 15ft. The abutments are racked off at the top, 
as they cannot be quite completed until the steel arches are 
in place. Ata short distance from the face of the abutment 
the smaller inclined blocks of stonework show the position of 
the skewbacks, against which the ends of the arches will 
—_ the skewback and line of thrust being normal to each 
other. | 

The piers, with the exception of the incomplete West- 
minster intermediate example, are rapidly being stripped, and 
will soon be exposed to view by the removal of the timbering 
of the cofferdams, These are not drawn, but are cut off at the 
level of the concrete base by the following method. A length of 
about 15ft. of the piles is left in the ground. Lach pile is 
first bored through so as to make a series of holes 1fin. in 
diameter, placed as closely as possible. A chain, hauled by 
a winch, is then attached to each pair of piles, which are 
broken off along the perforated sections as cleanly as if they had 
been cut off by asaw. After all the holes have been pierced, 
the interior strutting and shoring is removed and the water 
gradually let in. Two of the pier cofferdams are now com- 
pletely stripped. A word or two may be said about the 
breaching of the dams of the Westminster intermediate pier, 
which occurred unfortunately when it was approaching 
completion, and there were only 18in. of excavation to be got | 
out. Some score of piles fora length of 20ft. were completely | 
torn away, and the whole dam was a good deal shaken, and 
in several places forced out of plumb. It became necessary 
in repairing the timber work practically to rebuild the whole 
of the side of the dam in which the breakage occurred, which | 
was that on the Westminster side. As a further precaution, 
the new piles were driven to a depth of 10ft. further into the 
clay. A temporary staging is erected around the cofferdams 
on the outside upon piles 18in. by 18in., driven with about | 






























































away to the level of low water, but at this depth small timber 
dams had to be driven, surrounding the piers. The operations 
of disintegrating the masonry, and of separating and removing 
the stones in an unbroken condition, were tedious and 
laborious. It may be noted that some of the old stones of 
London Bridge, which, it was found, could not be employed 
in the new work of widening, have been transferred to the 
Vauxhall site for utilisation there. At the new piers, the 
bed of the river will be dredged out to a depth of 15ft. below 
Ordnance Datum. 

In excavating for the Westminster abutment, an interesting 
relic of the old bridge was lighted upon. It consisted of a 
silver plate Sin. by 53in., which was taken from the founda- 
tion stone in the bottom course, September 14th, 1899. 


ON THE NINTH DAY OF May 
IN THE YEAR OF OUR LORD 
MDCCCXI 
AND IN THE FIFTY FIRST YEAR OF THE REIGN 
or His MaJsesty Kinc Gzorce III 
THE FIRST STONE OF THIS BRIDGE 
WAS LAID BY 
HIS ROYAL HIGHNESS GEORGE PRINCE OF WALES 
REGENT 
OF THE UNITED KINGDOM OF GREAT BritaIn & IRELAND 
REPRESENTED BY 
THe Richut HoNoRABLE THOMAS LoRD DuUNDAS 
ASSISTED BY 
JUSEPH SHEE CHAIRMAN 
HenRY BuckLeEY Deputy CHAIRMAN 

Wm. Rr. Hy. Brown THOMAS POPPLEWELL 

JOHN BURNELL MICHAEL PRENDERGAST 

WILLIAM CHALKLEN THoMas ROLLE 

Samvuer Davis WILLIAM SMITH 

WILLIAM HILTON GEORGE WATTS 

GEoRGE LEYBURN JOHN WARMINGTON 

ABRAHAM WALKER 
BEING THE COMMITTEE OF PROPRIETORS OF THE 
VAUXHALL BRIDGE COMPANY AND 
JOHN RENNIE CIVIL ENGINEER 
& F.RS, &c. &c. &e. 

Wegive a copy, on areduced scale, of the engraved inscription 
upon the plate, in fac-simile, for which we are indebted to 
Messrs. Pethick Brothers, who had a few reproduced by 
rubbings from the original. The plate was not fastened in 
any way to the foundation stone, which measured 5ft. in 
length by 2ft. 6in. square, but was deposited in the 
centre of the stone in a small cavity or pocket hollowed 
out for it, and the plate was simply lowered into it. 
Along with the plate, a bag containing numerous coins of the 
realm was lowered down. A metal plate, let in fiush with 
the surface of the stone, acted as a lid to the cavity in which 
the contents have peacefully reposed for eighty-eight years. 
The old bridge was opened for traffic in the year 1816, just 
three years previous to the opening of its cast iron 
brother lower down the stream at Southwark. 








Tae Trinity House authorities have decided to place a 
sounding buoy on the Manacles, off the Cornish coast. 








oe New Kew Bridge. Tus ENGINEER, September 26th, 1902, 
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SIX-WHEELS 


COUPLED COMPOUND GOODS ENGINE, 


MR. F. W. WEBB, M. INST. C.E., CREWE, ENGINEER 


L & NW. RAILWAY 








FOUR-CYLINDER COMPOUND GOODS 
LOCOMOTIVE. 


Tuis class of locomotive, the first of which was built at the 
London and Nerth-Western Locomotive Works, Crewe, from 
the designs of Mr. F. W. Webb, chief mechanical engineer, 
in March, 1903, is principally intended for working the heavy 
express goods trains over the main lines of the North-Western 
system. All the main details of these engines, such as boiler, 
cy'inders, valve motion, reversing gear, connecting-rods, 
coupling rods, axles and axle-boxes, &c., are duplicates of 
those parts used on the 4ft. 3in. four-cylinder compound 
goods engines now so extensively running on the London and 
North-Western Railway ; indeed, the 5ft. class may almost be 
said to be a repetition of the 4ft. 3in. class, with larger 
coupled wheels and a radial truck at the leading end. The 
radial truck is similar to those on the ‘‘ Black Prince’’ and 
‘* Alfred the Great ’’ classez, the wheels being smaller—3ft.— 
the same as used on the 4ft. Gin. double-ended tank engines. 
Below are given a few of the leading dimensions, viz.:— 
Cylinders— 
Two high-pressure .. 
Two low-pressure 
Whee's— 
Radial truck oe 
Coupled wheels 
Fixed wheel base 
Total wheel base ee ee ee 
Centre of radial truck to centre of driving 
wheels .. oe oe ee . .- «- o- . 
Centre of driving wheels to centre of inter- 
oes toe a ehecen,, O ee eeeee 
Centre of intermediate wheels to centre of 
treiMieg wheels... 2. .- -. s2 
Weight of engive in working order— 
Radial truck ows wes Seer ve 
Driving wheels .. .. 
Intermediate whec!s 
Trailing wheels... 


liin. dia by 24in. stroke 
<O}in. dia. by 24in, struke 


3ft. diameter 
5ft diameter 
11ft. 6in. 
24ft. Gin. 


Oft. 10}in. 


Eft. 9in. 
5ft. Yin. 
Tons. cwt. 
16 0 
16 10 
15 10 
12 0 
Total 60 0 
Boiler— 
Mean diameter .. 
Length of barrel one. ae 
Length of fire-box (outside) .. 
Width of fire-box (outside) 
Rail level to centre of boiler .. 
Heating surface — 
Fire-box 
Tubes 


4ft. 6jin. 
15ft. 6in. 
6ft. 10in. 
3ft. llin. 
Sft. 3in. 


123 square feet 
1630 

1753 

204 square fect 
200 lb. per sq. in. 


” 


Grate area .. : 
Boiler pressure .. 
Tender— 

Water capacity .. 

Coal capacity .. .. .. : 

Weight in working order .. .. .. .. « 

Total weight of engirc ard tender in working 
crder . a elise sk wel & ow joe 


2500 gallons 
5 tons 
31 tons 12 cwt, 


91 tons 12 cwt 








STEAM PILE-DRIVING PLANT, 


THE accompanying illustrations show a pile-driving plant 
which has been designed by Mr. H. T. Garvie, of 69, Victoria- 
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PLAN OF PILE DRIVER 


street, Westminster, for trench piling, to be used when build- 
ing brick sewers, &c., where piles have to be used to keep back 
the sand which runs into the trench as sgon as any is removed. 


It consists of a wood frame mounted on a carriage, which is 
provided with six wheels, having two sets of guides or 
runners, which are carried at the extreme front of the 
carriage. These guides or runners are attached by angle 
brackets to cross pieces arranged at intervals of about 15ft. 
up the front of the frame, so that the guides can be moved 
across the frame to enable piles to be driven at various 
distances apart. The cross pieces are covered on each side 
by iron plates, through which holes are drilled every 2in., so 
that the guides can be moved from a distance of 7ft. 2in. 
apart down to 2ft. apart. The guides or runners are faced 
with iron plates back and front to prevent wear, and to ensure 
smooth running. The wheels cf the carriage are pivoted 
so that the latter can be moved in any direction that may be 
desired. The two steam monkeys that are used are of a new 
type. The piston-rod is suspended by a wire rope or chain, 
which runs over a pulley fixed at the top of the guides, and is 
attached to the steam winch, while the monkey or cylinder 
remains on the top of the pile. Steam enters at the cock 
fixed on the top of the piston-rod and passes down the piston- 
rod, which is hollow, and enters the cylinder through two slots 
just above the piston. This causes the monkey to rise, the 


EMERGENCY CARS FOR ELECTRIC TRAM 
LINES. 


A NEW emergency line car, which has been constructed 
under the direction of Superintendent George F. Seibel and 
Master Mechanic Frank S. Randlett, of the Old Colony 
Street Railway, is described in a recent issue of our con- 
temporary, the Street Railway Journal. This car is intended 
to take the place of the ordinary railway breakdown van, and 
it certainly appears to embrace many of the points necessary 
in such acar. Whether or not such a car is likely to come 
into general use in this country remains to be seen; but in 
America, where long inter-urban runs are made through 
tenantless country, such a car as we are about to describe 
should be most useful. The dimensions of the car are as 
follows :—Length over all, 31ft. 6in.; width, 7ft. 10in.; 
height from the top of the rail to the top of the car, 12ft. 3in. 
The car is equipped with side doors, 4ft. 6in. in width, and 
has two vestibules. One door at each end admits to the 
vestibule, while a sheathing partition divides the vestibule 
from the body of the car. 

Leading from the vestibule to the body of the car is a door 
22in. in width, and this swings either 
out or in, as is desired, so that a man 
with an armful of materials does not 
have to expend any time in either un- 
locking or closing the door. The interior 
of the car contains all the usual appli- 
ances used in work upon electric roads, 
and these are arranged on shelves or 
along the sides, and are easy of access. 
On either side of the car are iron straps, 
capable of holding a heavy pole. Being 
on both sides of the car, the pole may be 
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THE GARVIE STEAM PILE DRIVER 





steam being between the piston and the cover of the monkey. 
When the monkey is raised to a sufficient height steam is 


shut off and the exhaust opened, when the steam immediately | 


returns in the manner it entered, and is exhausted out at the 
side, and in consequence the monkey delivers the blow. 
Steam is conducted to the monkey by india-rubber flexible 


hose, and these monkeys are designed to deliver about thirty- | 


five blowsa minute. There is a steam winch attached having 


two barrels, which can either work together or independently, | 


as they are controlled by levers and clutches. Each barrel is 
broad enough to suit any width of trench from 7ft. 2in. to 
2ft. By this plant two piles are driven at one time. The 


illustration shows a set of plant that was designed for | 


driving 12in. by 3in. piles about 15ft., and the weight of each 
monkey for this particular plant is 7 cwt. 








Tue directors of the Manchester Ship Canal Company 
met last Friday to consider a scheme for reorganising the finances 
of the undertaking, and as a result of their deliberations important 
proposals are to be made to the Lord Mayor of Manchester 
involving a reduction of the ordinary shareholders’ capital from 
£4,000,000 to £2,000,000, and the abandonment by the preference 
shareholders, who hold £4,000,000, of their preference. 


shifted from one side to the other, if 
necessary, so as not to interfere at all 
with the regular traffic of the road. The 
car is mounted on Peckham trucks, with 
a 33in. wheel and a 4in. axle. It is 
equipped with General Electric ‘‘ 67” 
motors, with the Christensen air brakes. 
The car framing is made substantially, 
so that in winter the car can be used 
as a double-truck snow plough, by 
placing a nose or shear in front. The 
side sills are Gin. by Sin. hard pine, and 
the cross sills are of seasoned oak, and 
so framed that the nose or shear can be 
attached with very little trouble, except 
the removal of the fenders. 

A rising platform is placed at one 
end of the car, and this can be hoisted 
up by a windlass, with two three- 
shieve pulley blocks, so as to bring a man working on it 
within reach of trolley wires or insulators. It can be lifted 
6ft. from the roof of the car, and it is equipped with folding 
gates, so that when not in use it rests upon the roof of the 
car, with very little projection. It also serves as a guard for 
the men when they are at their work. It is held in position 
by a 14in. iron rod, run through two stanchions placed on the 
interior, making it impossible to slip. The adjustment 1s 
such that the tower can be raised by one man, with two 
| standing upon the platform. } 

A reel stand is fitted inside the car at the end opposite the 
| rising platform or tower as itis called. This reel is large 
enough to hold 5280ft. of trolley wire. A small trap-door is 
cut in the roof of the car, through which this wire is run. 
| One of the special features of the car is a portable pneumatic 
| crane, which can be adjusted at either of the side doors of the 
| car, for the purpose of hoisting heavy appliances, and which 
| takes but a few moments to adjust. The air for the crane 1s 
| provided by the air brakes of the vehicle, the pressure for 
| which is obtained by means of electric motor. 
| A second, or ‘‘ brother car,’’ has been equipped by the same 
| two gentlemen, which can be utilised for various purposes. 
| For the present it is used as a supply car, in taking goods and 





| supplies to the different divisions of the Old Colony Street 
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| miles, taking the verst as being two-thirds of a mile. In 


TWO-TON LOCOMOTIVE STEAM GANTRY CRAN E 


JOHN WILSON AND CO., 


LIMITED, 


LONDON, ENGINEERS 








Railway. It is open from vestibule to vestibule, to make every 
inch of space available. It has side doors 7ft. in width. It is 
supplied with box skids, barrel skids, and air hoists, making 
it possible to handle the heaviest material with perfect ease. 
It is furnished with screw jacks, pump jacks, picks, crowbars, 
chairs, and ropes, so that it can also be utilised for breakdown 
work. It is equipped with St. Louis trucks, 33in. wheels, 
tin. axles, General Electric ‘‘ 67°’ motors, and Christensen air 
brakes. This car, like the first, is constructed so that a nose 
or shear can be attached for snow plough work. 

Both cars are fitted with high-speed motors, so that there 
is no danger of interference with passenger traffic, for either 
car can follow or proceed any passenger car as may be desired. 








TWO-TON JIB CRANE. 





WE give herewith illustrations of two two-ton locomotive 
steam gantry coaling cranes which have just been erected 
in Dublin by Messrs. John Wilson and Co., Limited, for the 
Midland Great Western Railway of Ireland. These cranes 
are designed to lift a load of two tons at a radius of 30ft. at 
the rate of 100ft. a minute, the centre of the pulley at the 
jib head being 42ft. from the quay surface. As will be seen, 
the crane is mounted on a gantry, which is 16ft. 6in. high, 
this being provided with four flanged wheels, two running on 
a rail on the quay, andthe others on a raised platform, which 
is 14ft. 5in. above quay level. The span of the gantry from 
centre to centre of wheels is 25ft., and the wheel base is 
12ft. Five motions are provided, which are: lifting 
and lowering, revolving, jib adjusting, travelling along the 
gantry, and travelling along the quay. A glance at the 
drawing will show how the various motions are brought 
about. The lifting gear has a single purchase in connection 
witha brake. The winding barrel is 18in. diameter, and it 
is said to accommodate SOft. of ttin. chain. This length 
would permit of dealing with depths some 38ft. below quay 
level. The revolving is accomplished by means of double 
friction cones worked by a hand-wheel and screw, and con- 
trolled by a screw brake. Revolving is possible in either 
direction without reversing the engine. The speed of revolution 
is two complete turns per minute. This, at aradius of 30ft., 
works out to some 376ft. a minute. The jib is adjusted by 
&® worm and worm wheel, and by it the working radius can 
be altered from a minimum of 18ft. to a maximum of 30ft. 
lhe worm is held by a screw brake. Travelling along the 
gantry is brought about by means of a pronged clutch, and 
travelling along the quay is effected by a square shaft which 
transmits power from the crane engine to two of the gantry 
wheels, one on the raised platform and the other on the 
quay level. The travelling speed is 100ft. per minute. 

The carriage is made of cast iron, and it runs on four 
wheels, each 2ft. in diameter. The jib is of steel, and is 
33ft. long. The crane body and boiler are covered in with a 
corrugated iron house. The boiler is 3ft. Gin. in diameter 
and 9ft. high. It is fitted with three cross tubes, and is con- 
structed for a working pressure of 801b. on the square inch. 
The engine has two cylinders, each Sin. in diameter, and 
with a 10in. stroke. It is fitted with link reversing gear. 
The drawing shows all the arrangements so well that further 
description is unnecessary. 








THE INSTITUTE OF SANITARY ENGINEERS. — The following | 
arrangements have been made for June :—June 7th, visit the new | 


Naval Hospital at Chatham, June 10th, General Purposes and 


Finance Committee at 4.15 p.m.; Election Committee at 5.15 p.m. ; | 


half-yearly general meeting at 7 p.m. 














RUSSIA’S RAILWAYS IN 1902. 


Tue Russian Ministry of Finance has just published some the fan. The stone is then sized or sorted by screens, and the six 
supplementary details concerning the working of the railways different sizes are stored in separate bins, from which they are 


of the Empire during 1902. 


Scale of Feet 


6.234 3.6.7 £2 ¢ 
— == 


Last year the railway system 


























1902 there were thrown open to traffic new lines to the length 
of 563 miles. Last December the Alexandropol and Erivan 
section of the Trans-Caucasus Railway was opened to traffic, 
and thereby the Russian railway system was brought much 
nearer to the Persian frontier. The Russian sugar refiners 
have been the first to profit by this new means of placing 
their goods on the Persian markets; as the line referred to 
traverses the fertile districts of Ancient Armenia it cannot 
fail to secure an important share of the traffic which is 
furnished by the local agricultural industry. During the five 
years ending with December, 1902, the increased mileage of 
Russia’s railways amounted to 8000 miles. The passenger 
traffic during the same period was as follows :— 


Passengers. 
1898 78,411,372 
1899 83,565,184 
1900 91,536,905 
1901 .. 104 642 959 
1902 . 109,319,682 


Thus, for the quinquennial period the rate of increase of 
passenger traffic was 31 per cent., and, as compared with the 
returns for 1901, it was at the rate of 4 percent. Out of the 
total number of passengers carried in 1902, namely, 
109,319,682, rather more than two-thirds, or 72,517,000 
passengers, were carried by the State railways. In 1902 the 
goods traffic amounted to 141,920,481 tons, or an increase at 
the rate of 25 per cent. since 1898. The gross returns of the 
Russian railways were 471,687,851 roubles in 1898, or 11,768 
roubles per verst, and 592,553,471 roubles, or 11,085 roubles 
per verst, in 1902, which was a falling off of 683 roubles, or 
£75 per verst. Only ten of the twenty-one lines worked by 
the State show increased returns as compared with 1901, 
and of the ten lines under private control only three have 
increased their revenue. The Siberian Railway and the 
Central Asian Railway show respectively an increased return 
of 12-7 and 7-9 per cent., but the Trans-Baikal and the 
Ussuri railways have to record a falling off in returns of 15°5 
and of 17-3 per cent., as compared with the working during 
1901. On the whole there were, as compared with 1901, an 
average decrease of 0-2 per cent. in the gross receipts of the 
entire system of Russia’s railways and an average increase 
of 3-8 per cent. in the case of Russia’s railway system 
in Asia. 








Bituminous MacaDaM Pavinc.—The “ bitulithic” pavement, 
which is macadam stone with a matrix of asphalt or bituminous com- 
position, is being adopted very extensively, although of comparatively 
recent invention. For the construction work semi-portable plants 
are used, being transported from town to town and erected in 
positions convenient to the work. These plants comprise dryers, 
screens, mixers, a boiler and engine, and the necessary conveyors, 
platforms, &c., the whole plant covering a space of about 30ft. by 
80ft. The crushed stone ranges in size from fine dust to l}in. 
cubes, and is fed by two bucket-and-chain conveyors into the 
dryers. These are 18ft. horizontal steel cylinders, encased in 
sheet iron jackets and having a furnace at one end, the stove being 
heated to 250 deg. Fahrenheit. An exhaust fan draws the hot 
air and gases along under the cylinders and back through them to 


delivered as required to a weighing hopper. The hopper full of 
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STEAM JIB CRANE 


of the Russian Empire comprised the following lines in work- 


ing order :— 


State Railways 
Private lines .. 
Auxiliary lines 
Asian system .. 


This total length of 53,518 versts represents 


Versts. 
28,286 
15.716 

1761 
7755 





58,518 
about 35,679 


graded stone—with a certain proportion of each of the several 
sizes—is discharged into a mechanical mixer. The bituminous 
composition has already been prepared, and the proper amount is 
carried to the mixer by a bucket hung from a trolley on an over- 
head rail or beam. The temperature within the mixer is kept at 
about 200 deg. Fahrenheit. When the stone and composition 
have been charged, the mixture is revolved so as thoroughly to 
incorporate the materials, the mixture being then discharged 
through a trap into carts standing beneath. About twenty of 
these plants are now in use in different towns in America, 
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LITERATURE. 


The Naval Annual, 1903. Edited by T. A. Brassey. Ports- 

mouth: Griffin and Co. 

In one of Dickens’s best known novels there was a 
gentleman who qualified all his remarks with a reference 
to the head of King Charles the First. We are reminded 
of this immortal Mr. Dick by the fashion in which Lord 
Brassey always keeps the Naval Reserve to the front. 
This year the Reserve begins in the preface, aud, no 
doubt, the subject is one of great importance. Lord 
Brassey and Mr. T. A. Brassey are, of course, justified in 
having their own opinions, but we do not hold with 
criticisms on the Admiralty for having recently made 
additions to the battleship strength in the Mediter- 
ranean, “which are not justified by the increase in the 
preparations of our possible enemies,” &c. &c., while to 
complain of a number of ships in commission neces- 
sary for training the personnel is, we think, wrong. 
The personnel is practically all trained in fighting 
ships now-a-days; and anyone who knows anything 
whatever about warships also knows that it is im- 
possible to commission a ship one day and use her 
effectively the next. Even in mancuvres this cannot be 
done. Apart from all other questions, the men have 
to learn their stations, the way about, knowledge 
of each other, and so forth. Failing this, they will 
be a mob. We must admit frankly that we regard 
Lord Brassey’s arguments for a reduced personnel—for 
such is the real gist of his arguments—with suspicion. 
What other nations may do proves nothing. Navies to 
them are luxuries; to us the fleet is like the breath of 
life. To urge a weakening of our personnel because 
possible enemies have weaknesses, to urge us to imitate 
those weaknesses, is unwisdom that no amount of 
specious pleading can excuse. 

We have begun our review with something like a 
censure. This concerns only the King Charles’ head 
part of the introduction; with much of the rest of it we 
cordially agree. The suggestion that soldiers might be 
employed afloat, though in no way novel, is very sound. 
Lord Brassey, we note, considers the Boiler Committee 
“ competent.” A good many people may challenge that 
adjective. Of course naval feeling in the matter may be 
wrong, but it will not agree universally with Lord 
Brassey in this matter, though it will cordially support 
him in his reference to the cutting-down of machinery 
weights. This species of insanity, however, THE ENGINEER 
has dealt with many times. 

Chapter I., the progress of the British Navy, calls for 
no special remark beyond the fact that Mr.T. A. Brassey 
withholds his blessing from the new scheme of entry. 

Chapter II. deals with foreign progress, and is con- 
siderably detailed, but a lance might be broken over the 
Vittorio Emanuele. She is criticised as being weak in 
defence, but since she has a complete belt with a maximum 
of 10in. against the usual Yin. or Tin., or even 6in. that 
obtains in other ships of her size, and 8in. upper belt 
against 5}in. or less in the Wittelsbach and other types, 
we fail to follow. However, the chapter is very interest- 
ing. Our columns, we note, are heavily drawn on here 
and there. 

Chapter ITI. deals with comparative strength. Some 
of our suggestions on this matter last year have, we are 
glad to see, been followed. For this reason, and not in 
a spirit of captious criticism, we would point out that it 
is absurd to retain ships Jike the Empress of India and 
Brandenburg in the same class as the Edward VII., 
Duncan, Republique, and Braunschweig. In the third 
class an asterisk is introduced to mark ships of 
doubtful efficiency. The Thunderer, Devastation, Peter 
Veliky, Tennant, Kaiser, Deutschiand, and a few other 
ships are so treated. Most are classed non-effective 
officially. In cruisers our advice has been followed with 
many lesser vessels, but the Diadem and Drake still come 
together. The argument is that the Diadem is retained 
because she carries “all her armament in a casemate or 
turret.” It is really only two-thirds of her guns that 
are so carried. A fourth class is needed—failing that the 
new arrangement cannot be quarrelled with as much as 
one of three classes. 

Chapter IV., on submarine cables, is from the pen of 
Lieutenant Carlyon Bellairs. He seems little in favour 
of the all-British cable, and observes that “the talk about 
cutting all the submarine cables is sheer nonsense.” He 
quotes an amusing instance from the Chili-Peruvian war, 
where one of the Huascar’s officers, who had himself 
laid it, hunted for two days for a cable off Valparaiso in 
shallow water, and finally picked up and cut a wrong 
cable! The article is a well-reasoned attack on spending 
money that might be far better spent on ships. 

Chapter V., on naval works, by Mr. T. A. Brassey, is 
illustrated with some very good plans of Keyham, Malta, 
and one or two other places where works are in progress. 
The financial aspects are gone into very fully. There are 
one or two murmurs. 

Chapter VI. deals with marine engineering, and is by 
Mr. Dunell. There is a good deal in it about turbines, 
but not much about the “battle of the boilers” that so 
agitates the great British public. The Yarrow shallow- 
draught gunboats are dealt with, and then liquid fuel, to 
which some pages are devoted. The subject is thus 
introduced :— 

Qutside Russia little progress has been made until recently, 
although there have been numerous experiments ; still, something 
has been done. The British naval authorities have made exhaus- 
tive tests, and at the time of writing two battleships—the Mars and 
the Hannibal—and an armoured cruiser—the Bedford—are being 
fitted for more extended trials. Inthe Jtalian and German navies 
experiments have been made, and the German Admiralty have used 
liquid fuel in the China seas, in }ieu of coal, for auxiliary 
purposes. 

The italics are ours. Both Italian and French autho- 
rities are never tired of explaining that “ they were where 
we are now ten years ago.’ But evidently Mr. Dunell 


does not see eye to eye with them. 


manceuvres. Those of France are done very fully with 
a couple of maps. Those of Germany and Austria are 
amply touched on; those of the United States are more 
condensed. Mr. Leyland’s inference is that in all these 
operations cruisers failed in efficiency. 

In the next chapter Mr. Thursfield deals very fully 
indeed with the British Mediterranean manceuvres. Sir 
Compton Domvill comes in for some knocks, which he 
very possibly deserves. Mr. Thursfield’s conclusion is: 
—‘ We know now how to conduct a blockade so as to give 
the enemy far too many chances of escaping. We 
should know in future how to conduct it so as to give 
him as few chances as possible.” 

Lieutenant Carlyon Bellairs is to the front again in 
Chapter IX., where he deals with the new scheme, in a 
wearisome article, without any definite conclusion so far 
as we can make out. Admiral Sir R. Vesey Hamilton 
follows on the same subject in the next chapter ; only his 
article is eminently readable—-delightfully so in places. 
Admiral Hamilton does not like the scheme, and he says 
so. The article is a very oasis in the desert, and even 
the most fervent believer in the new scheme will read it 
with intense interest and, possibly, a shaking of convic- 
tion, too. Space does not admit of quotation, but the 
whole thing deserves reading. The Admiral’s conclusion 
is delightfully characteristic. ‘Is it worth while incur- 
ring a large expense for a little more knowledge of 
engineering and use of tools—the three most important 
qualities already existing ?"" The scheme can be proved 
good or bad, perhaps, according to the line of argument. 
Admiral Sir R. V. Hamilton’s greatest achievement 
is, therefore, perhaps, that he has written a long article 
upon it that all can grasp, appreciate, and enjoy. No one 
else has yet treated it from his standpoint, nor has any- 
one else dealt with it lengthily save to weary insufferably. 

Part II.— the lists of ships—shows some improvement. 
At last an attempt is made to give the maximum draught 
instead of the useless mean draught, though it is hardly 
successful with some of our ships. The absurd practice 
of giving the armour backing is discontinued, now the 
armour on various portions is given in the usual style of 
the foreign “pocket-books.” Things are done very 
thoroughly in the matter of altering, the calibres of guns 
now being in italics. At times enthusiasm has gone a 
trifle too far, as, for instance, where in the abbreviations 
list we find “to.r, torpedo ram.” There are not any 
torpedo rams existing, because the Polyphemus is out of 
the service, though she still appears in these lists, being, 
however, called “T. ram.” The absurd old system of 
talking about 1°8in. and 1'2in. guns remains mostly, 
except for our navy. No one knows at sight what such 
a gun asa 2°2in. or 1‘8in. is. We had to look up gun 
tables to discover that a 2°2in. is a six-pounder. It would 
have been better to have called it six-pounder all through, 
or else adopt the “57 millimetre’ designation, which all 
gun makers are now taking for the tertiary guns. It isa 
pity that when these tables were revised so radically, 
occasion was not taken to do this, and also to designate 
the guns more sensibiy ; a 12in. Mark IX., and a 12in. of 
the old days need differentiation, especially in these days 
when old ships get re-armed. At the best, however. 
tables must be unsatisfactory. The labour of proof- 
reading cannot but be excessive, and slips such as that 
whereby the French armoured gunboat Flamme of 
1128 tons is given as 515ft. long, are practically impossible 
to avoid. The armament of the Vittoria Emanuele is 
incorrectly given still; and there is not much object in 
calling some Italian guns 5°9in. when tables on a later 
page expressly note them as 15:2 cm., = 6in. The 
Agordat, Coatit, Admiral Korniloff, Akagi, Cardenal 
Cisneros, and the sisters, Pamiat Azova,and Baltimore, are 
some other ships to which we notice incorrect armaments 
are assigned. None are ships of much fighting value, 
but the Gromoboi is more important. She has not any 
4-7in. guns. The Bayan and Tsarevitch also certainly 
have not five and six torpedo tubes. The first has two 
submerged only, the other two submerged and two above 
water. We fancy that we took the trouble to correct 
some of these errors last year. 

The plans of ships do not seem to have come in for 
revision—those of Suffren, Jeanne d’Arc, Wittelsbach, 
Benedetto Brin, Bayan, and Borodino, are more or less 
hopelessly incorrect or out of date. The absurd old 
mistake of the out of scale Libertad remains, as does 
the note that the Shikishima has two funnels! These 
plans should either be properly revised or left out 
altogether. 

The gunnery article is interesting, even if not always 
very instructive. To begin with, it is a dissertation on 
construction as much as on anything. It fails in instruc- 
tiveness in so far as, in discussing the application of 
armour, it assumes that big guns will attack thick 
armour and secondary guns secondary armour. There 
is an attack on the armoured main deck, supported by 
facts that are not in all cases beyond question. For 
instance, the author does not, in our opinion, properly 
grasp the French system of a belt topped by a flat deck 
and bottomed in the same fashion—an armoured box 
that can hardly be got through. Our imitation is not a 
good one, it is true; but beyond question the French 
system is sound enough. The bow plating of our 
Londons, &c., comes in for criticism ; more armour amid- 
ships is preferred. There is, next, considerable criticism 
against the large size of our barbettes, some very perti- 
nent remarks being made here. Thicker barbettes are 
advocated ; we fancy they are already a feature of the 
new designs for British battleships. Cruisers armed 
entirely with 9°2in. or 7:5in. are advocated. Finally, the 
prophecy is hazarded that in the future all guns will be 
in upper-deck turrets, or nearly all. There is much to 
recommend this view, but the question of jamming 
turrets by shell fire is not entered into. This is a terra 
incognita ; till it has been experimented with there is a 
risk, in our opinion, of jumping from the frying-pan into 
the fire. On page 353 the Admiralty is abused for a 
1}in. main deck to the Monmouth. On page 6 this is 


The second gunnery chapter deals with armour. The 
wonderful Eskmeals trials with 6in. capped shot against 
a 12in. Krupp plate are gone into with an admirable 
sense of perspective, and, indeed, all the remarks about 
caps are very sound. The value of a cap is thus 
assessed: A gain of one-sixth with velocity over 1800 
foot-seconds at direct impact; loss of efficiency begins 
at 15 deg. and is complete at 30 deg. It is only of 
service for modern high-velocity guns, nor is it of much 
service to 6in. guns and lesser pieces. These admirable 
deductions are somewhat impaired by a reference back 
to a last year’s statement to the effect that in battle most 
hits will be nearly direct, because a ship wants to bring 
all her guns into action. That is a purely British view: 
the average continental idea is rather always to preserve 
an angle so as to defeat penetration. 

The third section deals with progress in guns. There 
are some very sane remarks in it about “ blast,” and the 
all-important question of velocity is kept well to the 
front. Finally the inevitable prize firing appears. We 
have had too much prize firing in print of late; in nine 
cases out of ten it has been a Bisley affair—that is to 
say, trained up for. An interesting item is that, thanks 
to the Hood's engineer, that ship got off thirty-four 
rounds in a given time in place of twenty-eight. It was 
done by making the hydraulic gear more speedy. 

Part IV. is, as usual, devoted to statistics, official 
statements, and papers. It does not admit of criticism, 
but this is by far the most useful section of the Navul 
Annual. We note that in the preface the editor asks for 
an opinion on the desirability of increasing this feature. 
To do so, he says, would entail omitting many articles in 
Part [., or an increase of bulk. Well, we think that this 
first might be done. The tables of comparative strength 
are quite superfluous and useless as they are, and the 
same applies to the plans, which, seeing that they do not 
include all ships, might well be curtailed to new ones 
only. The tables of ships might, perhaps, go too—they 
are too meagre, and, owing to the alphabetical arrange. 
ment, too involved to be of much service to anyone, and 
they are available in far more complete and lucid form 
elsewhere, to say nothing of the question of accuracy. 
We doubt much whether it would be wise to delete any 
articles from Part I.—other than the one mentioned- 
because it is to read these articles that people interested 
in the navy buy the Naval Annual. We doubt if any. 
one goes to it for information as to ship details. 

A word may be said of the illustrations. The frontis- 
piece of the Russell, by W. Fred Mitchell, is excellent, 
so are all the drawings by this artist. Those by Geo. 
P. C. Gray, on the other hand, are almost uniformly 
bad, the picture of the Habsburg being particularly so. 
One or two photographs—very well printed—are intro- 
duced, but they do not show the details so well as Mr. 
Mitchell’s drawings, and, in view of the purpose to be 
served, are not therefore so satisfactory. But, as men- 
tioned last year, pictures of new ships as they will 
appear when complete would probably be of far more 
interest than illustrations of ships already well known. 
For instance, the King Edward, New Jersey, Re- 
publique, Washington, Gambetta, Vittorio Emanuele, 
Braunschweig, and the new Austrian’s, would all have 
been of considerable interest, though an attempt to do 
this with the new Chilian ships does not err on the 
side of accuracy. 

In conclusion, we may note that this issue is superior 
to its predecessor of 1902 in most respects. If an order 
of merit be assigned to the contributions, Admiral Sir 
R. Vesey Hamilton is far and away the first. “The 
Progress of Foreign Navies” and “Foreign Naval 
Manceuvres,” by Mr. Leyland, are a great advance on his 
last year’s contributions; the gunnery contributor, too, 
has improved. The writings of Lord Brassey and his 
son show some deterioration, and both Mr. Thursfield 
and Lieutenant Bellairs incline to be unduly prolix 
and wearisome. But some of this may be due to con- 
trast, and the pleasing absence of the “ ponderous” in 
the articles we have singled out for approbation. 








THE INTERNATIONAL FIRE PREVENTION CONGRESS.—-The arrange- 
ments for the impending International Fire Prevention Congress, 
convened by the British Fire Prevention Committee, which will 
be opened by the Lord Mayor on July 7th, include the presenta- 
tion of a number of very important papers by foreign authorities 
conversant with special sections of the subject, and among such 
papers 9s have already been accepted for consideration and discus- 
sion at this conference are the a :—By G. Edward Atkin- 
son, president, Boston Manufacturers’ Mutual Insurance Company, 
U.S.A., ‘‘The Prevention of Loss by Fire in the United States of 
America ;” by Privy Councillor J. Stiibben, late president 
Amalgamated Societies of German Architects and Engineers, late 
city surveyor of Cologne, ‘ Urban Fire Protection as Influenced by 
Street Planning and Building Regulations;” by Chief Officer 
Westphalen, Hamburg City Fire Brigade, ‘‘ The Latest Experience 
in Warehouse Construction at Hamburg and Bremen;” by 
Professor Woolson, Columbia University, New York, ‘‘Fire- 
retarding Wood ;” by Chief Officer Meier, City Fire Brigade, 
Amsterdam, ‘‘The Necessary Development of Fire Alarm Systems ; 

by Professor Medem, University of Greifswald, ‘‘ Spontaneous 
Combustion ;” by A. Dittman, Chief Officer, Bremen Fire Brigade, 
‘“‘The Influence of the Fire Service on Fire Prevention ;” by A. 
Goldoni, Chief Officer, Fire Brigade, Milan, ‘‘ Fire Survey and 
Fire Watches in Theatres ;” by Gorham Dana, Inspector, Under- 
writers’ Bureau, New England, Boston, U.S.A., ‘<The Care of 
Private Fire Appliances ;” by Chas. Hexamer, president, National 
Fire Protection Association, U.S.A., ‘“‘The Principles of Fire 
Insurance in America;” by W. H. Stratton, chairman of 
Executive, National Fire Protection Association, U.S.A., ‘‘ Fire 
Hazards in America from an Insurance Point of View ;” by W. H. 
Merrill, jun., the Underwriters’ Laboratories, Chicago, ‘‘ The 
Testing Principles Adopted at the National Fire Prevention 
Laboratory of Chicago ;” by Crown Surveyor Jaffé, Berlin, “The 
Testing Principles Adopted at the Royal Technical Research 
Laboratory, Charlottenburg, and other Fire Tests in Germany ; 

by Chief Officer Welsch, City Fire Brigade, Ghent, ‘*The 
ecessity of Systematising Testing Operations as based on 
Belgian Experience.” Regarding the programme of the Congress 
and the arrangements made for visitors to the metropolis, all 
applications should be addressed to the hon. gen. secretary, Mr. 








Chapter VII, by Mr. Leland, treats on foreign naval 


described as “ jin. plate only.” This beats Balaam, 
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RAILWAY MATTERS. 

Tux manager of the Government railways of Tasmania 
js about to retire. 
Tue Meon Valley line of the London and South- 

tern Company, and the same company’s extension of its 
B idleigh Salterton branch to Exmouth, are both to be opened on 
poor Ist next. The latter will afford a new route to Exeter vid 
the Exmouth branch. 

A SPECIAL commission has been appointed, and it will 

eet shortly in St. Petersburg, for the purpose of discussing the 
—, connected with the project «f constructing an electric 
= yension railroad between St. Petersburg and Moscow, a 
Saco of rather more than 400 miles. 


Mr. F. W. Wess, the retiring chief mechanical engineer 
‘the London and North-Western Railway Company, has for- 
warded to Mr. A. G. Hill, the hon. secretary of the Crewe Cottage 
Memorial Hospital, a cheque for £5000 towards the Endowment 
Fund. The hospital owes its inception chiefly to Mr. Webb. 


Tue total number of passengers conveyed by the rail- 
ways of the United Kingdom exclusive of season _ticket- 
Nailers, in 1900, was 1,143,276,686; in 1901, 1,172,395,900 ; 
in 1902, 1,188,568,000. The number of miles travelled by 
trains, both passenger and goods, was, in 1900, 402,065,099 ; in 
1901, 398,893,682 ; in 1902, 399,853,000. 

Tux Birmingham Tramways Committee has taken an 
important step towards the solution of the tramway question as it 
affects the suburbs as well as the city. A special sub-committee 
has been appointed for the purpose of opening negotiations with 
all the neighbouring authorities whose lines run into Birmingham, 
and who are free from agreements with the British Electric Trac- 
tion Company. 

We learn that Crewe railway station is to be greatly 
enlarged to enable the officials of the London and North-Western 
2ailway Company to cope with the growing traffic between the North 
and South and the Midlands, The new station needs an extension for 

ssenger traffic. When completed it is stated that Crewe Station 
will be the largest in the country. There will be eight platforms, 
each over a quarter of a mile long. 


Ar « meeting of the Southampton Town Council 
this week it was reported that since the municipalisation of the 
local tramways a few years ago the gross profits had risen from 
£3900 to £20,000, Twenty-nine million passengers has been 
carried without a single fatal accident, and £18,000 had been paid 
to the credit of the rates. The system, over which nine million 
passengers travelled last year, is being further extended, 


W 


of 


Sir GeorGE WHITEHOUSE, manager of the Uganda 
Railway, discussiog the difficulties which have to be surmounted, 
says :—Not the least of these has been caused by the wild animals 
along the line. Lions very seriously interfered with the work of 
coistruction, and at mile 132 once nearly brought work to a stand- 


still. No fewer than bai och railway employé3 have been 
carried off by lions, and probably there are more of whom there 
is no record, 


A PARLIAMENTARY return has been issued relating to 
the railways of the United Kingdom for the year 1902, and giving 
a comparison with the two previous years, The total length of 
line opened for traffic, which, in 1900, was 21,855 miles, had been 
increased to 22,078 in 1991, and to 22,147 in 1902. The authorised 
capital of the railways was, in 1900, £1,302,674,079; in 1901, 
£1,322,489,003; in 1902, £1,340,036,000. The paid-up capital 
was, in 1900, £1,176,001,890; in 1901, £1,195,564,378 ; in 1902, 
£1,216,804,000, 

Mvnicrpat ownership of street railways in Illinois has 
been decidedly victorious after a hard and, at times, unseemly 
struggle in the State Legislature. A Bill has been passed largely, if 
not wholly, in the interests of the city of Chicago, to enable it to 
cope with the local street railway companies, but it applies to any 
city in the State. The Bill authorises the city to construct, buy, 
and operate street railways, or to lease them to private companies 
for not more than twenty years, provided such action shall be 
approved by popular vote. 


More than 1000 tons of nickel steel rails, 85 lb. to 
the yard, have been laid by the Baltimore and Ohio Railroad 
Company this spring on curves where traffic is heavy. This rail, 
when experiments were being made, gave good results, the wear 
being very much less than with the ordinary Bessemer steel. It 
is considerably harder, and although more expensive has proved 
more economical in the end. In one test nickel steel was laid in 
1897 and new Bessemer steel in 1898. In 1902 the latter had to be 
renewed, while the nickel steel appeared good for several more 
years of service. 


On June 1st the London, Brighton, and South Coast 
eg | will open for traffic the large new goods depét it has 
built at Willow Walk, at a cost of some £250,000, which will from 
that date commence to contribute towards the interest on this 
large outlay. The new depdt, which adjoins the old one, covers 
10} acres, so that the company will have 17? acres for their goods 
terminus, which has been arranged by Mr. C. L. Morgan, the 
company’s chief engineer, after the most careful examination of 
all the latest developments for this class of work, the Midland 
Company’s depSt at Somer’s Yard being the most closely 


followed, 


THE projected line of railway from Lobito Bay, in 
Portuguese West Africa, to the Congo-Rhodesian frontier is 
making satisfactory progress. Large parties of surveyors are now 
engaged on the western end of the Jine, and are working east- 
wards. The survey of the entire route, which is some nine hundred 
miles in length, will occupy from two to three years, and it is esti- 
mated that the railway construction will take four years. The 
survey of the first two hundred miles through Benguela has been 
completed, and the work of construction commenced, 1200 tons of 
rails having already been shipped to Benguela. The line is of 
3ft. din. gauge. 


_ TuE new railway connecting Thusis with the Engadine 
is to be opened to traffic by the end of June. It goes along the 
Schyn Pass from Thusis as far as Tiefenkastell and thence past 
Alvaneu Bad and Filisur to the Albula Pass, which is pierced by a 
tunnel of three miles and 1133 yards, The point where the boring 
parties met, working from either end of the tunnel, was 5981ft. 
above the level of the sea. The terminus of the line is at Celerina 
in the Engadine Valley, which is at present connected by omnibus 
or carriage with the real destination, St. Moritz, a mile and a-half 
off. Instead of making the former long diligence journey it will 
now be possible to reach the Engadine by express train twice a day 
in less than four hours from Chur, 


A NEW form of automatic coupling for railway carriages 
and wagons has been invented. It consists of two horizontally- 
pl iced hooks, one above the other, and facing in opposite directions. 
Coupling is effected on the cars coming together by the hooks 
automatically swinging open to a sufficient extent to enable them 
toclasp. Cars are doubly held together by the two sets of hooks, 
and it is practically impossible for them to part unintentionally, 
for in the uvlikely event of one breaking the other would hold. 
Provision is made for allowing the hooks a considerable range of 
motion to enable them to travel comfortably over short curves, As 
they face in opposi‘e directions, the movement which might con- 
ceivably pull one set asunder would only serve to tighten the grip 
of the second set of hooks, The carriages or wagors are uncoupled 
by pulling a lever from the side of the car, 





NOTES AND MEMORANDA. 


DurinG the coming summer experiments with various 
kinds of kites are to be carried out on board the torpedo-cruiser 
Lieutenant Iliine, for the purpose of ascertaining if any form of 
kite can be used in the Russian navy. 


EXPERIMENTS made in Elba with lignite in by-product 
coke ovens have resulted in the manufacture of a very fair quality 
of coke with the recovery of a large proportion of ammonia liquor 
and tar, besides a fair supply of gas. The result was rather 
unexpected, 

An excellent cement for broken marble consists of four 
parts of gypsum and one part of finely-powdered gum arabic. The 
materials should be mixed intimately, then with a cold solution of 
borax made into amortar-like mas3. In the course of a few days 
the cement becomes very hard, and holds very tightly. 


Tue results of tests recently made with a Belgian 
engine using superheated steam show that with 253 degrees of 
superheat—at the valves—an addition of 8-9 per cent. of heat 
units per pound of steam produced an increase of 124 per cent. per 
pound of steam, while with 343 degrees of superheat an addition 
of 124 per cent. of heat resulted in an increas of about 35 per 
cent. in the work done per pound of steam. 


Tae Russian first-class cruiser Aurora is about to 
undergo another trial of her engines during the space of six hours 
without a break. ‘The former trials have shown that the engines, 
which were supplied by the Franco-Russian Works, can develop 
the stipulated indicated horse-power, but at the same time it 
became clear that they consumed a, larger quantity of fuel than was 
allowed for by the Admiralty, and alsojthat the boilers had certain 
defects, 

Tue Admiralty have ordered 10,000 tons of patent fuel 
to be sent to Portsmouth for experimental purposes. An area 
measuring 100ft. by 80ft. is to be chosen for stacking the 
briquettes, which are to be mounted 10ft. high. Half the consign- 
ment is to be placed under cover, and the remainder exposed to the 
variations of weather for twelve months, and then the whole con- 
signment will be tried at sea in competition with ordinary Welsh 
coal and with liquid fuel. 


THE existence of natural gas in Ontario was first dis- 
covered in 1889, being found in two well-defined areas, as the 
Essex county field and the Welland county field. It is chiefly 
near Buffalo, on Lake Erie, and near Windsor, Ontario, that the 
largest supplies are met with, though practically it may be got in 
nearly any part of the Niagara peninsula in small quantities. In 
1901 there were 158 wells in operation, and 368 miles of piping 
were needed to distribute the gas. 


At the National Association of Manufacturers’ annual 
convention, held in New Orleans recently, a report on the metric 
system was presented by a committee appointed to consider the 
matter. A canvass of the membership showed that the Associa- 
tion was against the general adoption of the metric system. Oa 
the question as to whether the metric system would be of benefit 
in the foreign trade, 60 voted in the affirmative, 175 in the 
negative, and 12 were non-committal. 


Tue electrical conductivity of iron wire is from one- 
fifth to one-ninth that of copper ; the conductivity of steel is from 
one-ninth to one-twenty-eighth that of copper. Tue breaking 
weight or ultimate strength of copper telephone wirs—No. 12 
British Standard to No. 14 B. and S.—varies from 64,6001b. per 
square inch to 68,200 lb. per square inch ; the breaking weight of 
iron telephone wire varies from 53,100 1b. to 65,490 lb. per square 
inch, and of steel wire from 50,000 lb. to over 300,000 lb. per square 
inch. 


In a paper read recently in America on uniformity in 
electrochemical equivalents, Mr. Carl Hering suggests that, for the 
sake of uniformity, electrochemists should adopt a combinatioa of 
certain values already adopted by authoritative bodies. They are 
the electrochemical equivalent of silver 0-001118 gramme per 
coulomb, and the table of atomic weights issued by the American 
Chemical Society. This leads to a change of a univalent gramme 
ion of 96,538-5 coulombs, or approximately 96-540 coulombs, which 
is already widely in use. 


Potontum rays differ from radium rays inasmuch as 
they contain no cathode radiation. It has hitherto been assumed 
that polonium only emits canal rays—i.¢., positive ions suffering 
only slight deflection by a magnet and undergoing absorption 
easily ; in other words, heavy particles of considerable momentum, 
but small free path. H. Becquerel has now discovered another 
form of radiation, of high penetrative power. Pvlonium — 
therefore to possess two out of the three forms of radiation exhibited 
by radium, and only lacks cathode rays. 


A ROUGH-AND-READY rule in connection with long- 
distance electric-power transmission for determining the pressure 
required to meet economic considcrations is, that the pressure in 
thousands of volts will be equal to one-third of the number of 
miles it is required to transmit. On this basis a 200-mile trans- 
mission would require something under 70,000 volts; but using 
latticed steel towers in place of wooden poles for the line supports 
the cost would be considerably increased, and to counteract 
this 80,000 volts would be adopted as the pressure at the receiver 
end. 


Tue amount of oil produced in the Baku district last 
year again showed a fall. The figures for 1900, 1901, and 1902 
were respectively 600,763,912, 674,543,725, and 636,523,852 poods, 
or a reduction of 38,014,873 poods—3,801,487 barrels—during the 
year under review as compared with 1901, Although this reduc- 
tion was very large, yet the production of 1902 was fully sufficient 
to satisfy the demand, the huge production of 1901 was un- 
doubtedly the result of the energetic working of the oil-fields 
which commenced in 1898, and, when prices were at their highest 
in 1900, was carried on with feverish activity. 


Tue German Imperial Statistical-office has just pub- 
lished a detailed report concerning the strikes and lock-outs which 
occurred in Germany during 1902. During the official year 1902 
there were altogether 1084 strikes, as compared with 1071 in 1901, 
and 13 of them had begun before January Ist, 1902, and 24 were 
not at an end on December 31st, 1902. The 1060 strikes which 
came to an end in 1902 affected 3437 works with a total of 131,086 
workmen, as compared with 1056 finished strikes in 1901, in 4561 
works with 141,220 workmen, The lock-outs during 1902 are 
reported as having been 51 begun—38 in 1901—and 46 ended—35 
in 1901. These lock-outs affected 948 works, and 18,705 workmen, 
as compared with 238 works, and 7980 workers in 1901. 


A sPECIAL study of the phenomena presented by the 
mercury vapour which condenses in the cooler regions of the 
mercury are lamp, and especially in the condensing vessel which 
now usually forms part of it, has been made by HerrJ. Stark. The 
condensing vapour first assumes the shape of an ellipsoid, then 
that of a stratified column, and finally that of a continuous 
column of red light. If this column is subjected to magnetic 
deflection, it exhibits a kind of Hall effect, which may be brought 
out clearly by means of electrodes. Tne amount of the Hall 
effect, 0-32 volt, enables the author to calculata the velocity of the 
jet, which comes out at 2-8 x 10!cm., or the velocity of sound in 
mercury vapour. The deflection is cf the kind which would 
indicate that the mercury ions have a positive charge. As regards 
the mercury arc itself, the author has made the curious observa- 
ticn that the cathode-brush is deflected to one side by the 
magnetic field, and its root to the opposite side. 








MISCELLANEA. 


An Admiralty order directing that a new cruiser of the 
Dake of Edinburgh class is to be laid down at Pembroke Dockyard 
has been received at that establishment. Her dimensions are 
480ft., 73ft. 6in., and 27ft. draught. 


In order that the cruiser Encounter, which was built 
at Devonport, may be ready for sea by the specified date—July, 
1904—the work on her boilers, now being manufactured at Key- 
ham Factory, is being pushed forward with all possible sp2ed. 
The boilers are of the Durr water-tube typo. 


THE War-office has decided to adopt electric lighting 
for the stores and workshops of the Ordnance Department at 
Dover. Hitherto, as no naked lights are allowed, work has been 
discontinued early in the afternoon during the winter, but when 
the electric light is installed full tim> will be worked. 


Ir is said that the accidents in the Paris-Madrid motor 
car race have not only prevented motor car racing in France for 
the future, but that the Government would probably step in to 
prevent motors of higher than 50 horse-power from being built, 
whereas some of the machines in the race had nearly double that 
power. 

Ir is reported that Messrs. Vickers, Sons and Maxim 
have received an order from the Admiralty to build ten more 
submarine boats. Some of these are to be similar in dimensions to 
the boats already building by the same firm. Two or more, how- 
ever, are to be larger, and one is to be more especially for 
experimental purposes. 


Wirs a large deposit of rich iron ore at Ronhead, on 
the south of the Daddon estuary, with a large and even richer 
deposit at Hodbarrow, on the north of the estuary, and with the 
improved workings of the great mine at Lindal, the prospects of 
the hematite irou ore trade of Furness are brighter and better 
than they have been for many years past. 


AccorpInG to a Times telegram from Buluwayo, Sir 
Charles Metcalfe, consulting engineer to the Rhodesian railways, 
states that as soon as the northern railway extension to the 
Zambesi is in full swing a fast train will be run, leaving Buluwayo 
on Friday and returning from the Zambesi on Sunday night. This 
wi!l allow a two days’ stay at Victoria falls. 


CONSIDERABLE progress was made during the past 
year with the extension of the pipe line for the conveyance of 
kerosene along the Trans-Caucasian Trunk Line, and before very 
long the pipes will be carried right through from Batoum to the 
station at Volchi-Vorota, only a few miles distant from Baku and 
the oilfields. The pipes are manufactured in Russia. 


Tue boilers of the cruiser Medea are being overhauled 
at Devonport Dockyard. It is reported that during the recent 
trials the boilers on the whole stood the tests very satisfactorily, 
except in the four hours’ full-power trial, when some of the tubes 
buckled a little under the intense heat. This is being remedied 
by substituting tubes bent in precisely the same manner 
as those that buckled. The cruiser is fitted with Yarrow boilers. 


Tue Novoé Vremya announces that it has been deemed 
to be necessary to reduce in the near future the rates of freight 
charged at present in the case of all kindsof Russian goods and pro- 
ducts carried by Russian steamers between Odessa and the varions 
harbours of the Far East. This step is being taken with a view to 
promoting the exportation of Russian goods to the markets of tha 
Far East, both in Japan and in China, and it will apply to 
the steamers of the ‘‘ Volunteer Fleet,” which is subsidised by the 
Government. 


AsBESTOs occurs in large deposits in the eastern town- 
ships of Quebee, where it was first worked in 1878. From 1880 up 
to the present date the production of asbestos has increased 
steadily. The output that year is given as 380 tons, while in 1901 
over 38,000 tons are recorded in the returns furnished by the pro- 
ducers. The world’s supply of asbestos is, for the most part, 
obtained from Canada, and the Quebec deposits have in the past 

roved to be the most profitable mineral mined in the province. 
hirteen mining companies are at work in this industry. 


Tue large number of fatal explosions in the coal mines 
of Illinois in the past two years has set both operators and miners 
to work to try to ascertain and overcome the cause. The Legis- 
lative Committee of the Illinois Coal Operators’ Association and 
the United Mine Workers’ State officers recently met and drafted 
a Bill, which is now before the State Legislature. This Bill 
limits the quantity of powder with which any hole may be charged 
to 60 lineal inches lin. in diameter, specifying how the holes 
shall be drilled, and fixing the penalty for violation at £60 fine, or 
three months’ imprisonment, or both. 


OBSERVATIONS carried out on the summit of Mont 
Blanc by M. G. Le Cadet show that during fine weather the 
diurnal variation of atmospheric potential consists in a simple 
oscillation, with a maximum between 3 p.m. and 4 p.m., and a 
minimum about 3 a.m., thus closely following the variation of 
temperature. The author observed the loss of electric charges, 
and found it to be some 30 per cent. per minute for negatively- 
charged bodies, and 3 per cent. per minute for positive ones. The 
results given by the author confirm and extend E!sterand Geitel’s 
laws, according to which the atmospheric conductivity increases 
with the elevation, and becomes more and more unipolar, 


As timber is one of the chief natural products of 
the Dominion, it is only to be expected that Canada should figure 
largely in the wood-pulp industry. In the census of 1871 no pulp- 
making plants are mentioned ; in 1881 there appear five mills, 
employing 68 men, and having an output valued at 63,000 dols. ; 
in 1891 there were 24, with a yield valued at more than a million 
dollars ; while 1901 shows some 35 factories, from which the 
exported pulp alone amounted to nearly two million dollars. The 
principal woods employed for pulp-making are white and black 
spruce, balsam, poplar, and pine ; spruce and balsam are those 
most generally used, on account of the special quality of their fibre 
and of their colour. 

CoNSIDERATION of the Power Gas Bill by Lord Glanusk’s 
Committee was concluded last week. It was decided that the pre- 
amble of the Bill had been proved—subject to certain remarks the 
Chairman hadto make. With regard to the area, the Committee 
granted the whole of it, and they would not exclude the various 
boroughs from the operations of the Bill. As to whether the Bill 
should be limited to Mond gas and electricity, the interpretation 
clause contained the words :—‘‘ The expression power-gas means 
any producer gas approved by the Board of Trade.” They gave 
them all the powers they could confer for Mond gas, but that 
section and the other sections, wherever it occurred, must limit the 
powers of the Bill to the peculiar gas the rights of which they had 
acquired from the inventor. 


A process has been devised by Herr T. Ulke for the 
treatment of copper-nickel alloys, and the s2paration of these 
metals by electro-deposition. Ihe process is a continuous one. 
The alloy is used as anode in an acid electrolyte of nickel! and 
copper sulphates. Under such conditions, when the currert is 
passed, both metals dissolve, but only the copper is dep siced. 
By withdrawing, at short intervals, portions of the electrolyte, 
and adding fresh copper sulphate solution, the concentratioa of 
the electrolyte is maintained, and the deposi'ion is rendered con- 
tinuous. The solution withdrawn from the copper depositing 
cell contains nickel sulphate, with copper and iron as impurities. 
It is treated with ammonia until strongly alkaline, filtere’, and 
th: donble sulphate cf nickel and ammonium separated by 
crystallisation. 
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TO CORRESPONDENTS. 


£27 ~=In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
thit answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions. 

4a All letters intended for insertion in Tue E » or taining 
questions, should be accompanied by the name and address oy the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications. 

4a We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 








REPLIES. 
Giaxswe.—You have our opinion on the motor car racing before you on 
this page. 
Proressor E. J.—We have to acknowledge with thanks the receipt of 
your communication. 


H. C. (Hull).—Your difficulty lies not in the temperature of the metal, 
but in the incompetence of your foundry foreman. He may be a first- 
rate man in other respects, but unless he has had practical experience 
in casting engine cylinders, the result of bis efforts will be unsatisfac- 
tury. He ought to know what mixture to use, and at what tempera- 
ture. You can have the meta] too hot as well as too cold. No written 
instructions of any kind will take the place of practical training in a 
very special department of foundry werk. 





ERRATA. 
Page 52!, second line of leading article, for Victoria, New South Wales, 
read Victoria, Australia; and furty-second line of second column, read 
Victoria for New South Wales. 
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F.R.S. 


Roéntorn Soctery.—Thursday, June 4th, at 8.30 p.m., at 20, Banover- 
square. Mr. Charles A. Clark will show his new dental X-ray tube. 
Paper, * Ou the Etectric Field surrounding the X-ray Tube,” by Rev. P. 
Mutholland, M.A. 

GEOLoGIsTs’ AssocIaTION, Lonpon.—Friday, June 5th, at 8 p.m., 
at University College, Gower-street, W.C. Paper, ‘‘The Geology of 
Lower Twredsice " (with special reference to the Long Excursion), by 
Mr. J. G. Gocdchild, F.G.S. 
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THE PARIS-MADRID MOTOR CAR RACE. 


WE do not think that much can be said here with 
advantage about the abortive motor car race from 
Paris to Madrid. Yet to pass the events of last 
Sunday over in silence might possibly be taken as 
a tacit admission that a road race was after all 
a legitimate transaction, and that wounding and 
slaying were merely incidents in the game—lament- 
able, it is true, but unavoidable concomitants of 
the development of a new industry. We find it 
expedient, therefore, to say that we cannot print 
words sufficiently strong to express our condemna- 
tion of an undertaking which, as an example of 
criminal folly, is, we trust, without a parallel. 
What would be said if 223 locomotives of various 
sizes had been started on the Great Northern Rail- 
way at intervals of one minute to run from Lon- 
don to Perth, the conditions being such that dense 
clouds of dust would envelop the engines ; that no 
signals should be used, and that any speed up 
to 90 miles an hour might be attained? Such an 
undertaking would obviously court disaster; and 
yet the conditions would be more favourable to 
safety than were those of the Paris-Madrid race. 
There would not be sharp corners to turn, there 
would be no side-by-side racing, and no difficulty in 
making the engines keep the track. No~ more 
murderous device has been planned under the guise 
of sport than that contrived by those who made the 
arrangements which have so far resulted in killing 
outright seven persons, and wounding, and even 
maiming for life, several more. 

Of the incidents of the race it is not necessary 
to say anything here, and we find it not easy to 
understand why it was so enormously popular in 
France. It is said that any attempt on the part of 
the Government to probibit it would have led to a 
parliamentary crisis. The reports which reach us 
go to show that on Saturday and Sunday, May 23rd 
and 24th, many thousands of persons in France 
went mad. Weare by no means certain that the 
great danger of the race did not impart to it a 
peculiar attraction. Human nature remains very 
much what it always was. We are quite certain 
that a revival at Olympia or the Agricultural Hall 
of the old Roman games, with its real gladiators 
and bloodshed and wild beasts, would be enor- 
mously attractive. In the days of Nero there were 
no doubt thousands of persons, as there are now, 
who highly disapproved of the arena and its 
slaughter. The bull fights arranged to take place 
in Madrid on the arrival of the motor cars would 
have proved an apt termination to the race. A 
few persons, bereft for some inscrutable purpose of 
brains, who have identified themselves with the 
motor car, will probably continue to argue that 


racing is essential to its development. To these 
gentlemen we do not wish to speak. 

The only good thing about the race that we can 
see is, that it is, we presume, the absolute last in 
France, at all events, and that the facts will go. some 
way to silence those who persist in repeating the 
dangerous fallacy that motor cars can be stopped 
in incredibly short distances, and are absolutely 
under control at all speeds. It is said that one car 
attained a speed of 80 miles an hour, and many 
others 60 miles. The energy stored in the car at 
the latter velocity would suffice to lift it and its 
occupants 121ft. perpendicularly. If the brakes 
represented a resistance equal to the weight of 
the car, it would run 121ft. after they were applied. 
To bring a car weighing one ton to rest in 10ft. 
would require an effort pushing against the car to 
stop it of over 12 tons. Even at 30 miles an 
hour, the car would rise into the air for 30ft., and 
to stop it in 10ft. would require an effort equal to 
three times its weight. All this ought to be well 
known. To read much that is written is to learn 
that the motor man knows nothing whatever about 
momentum, or vis viva, or inertia. 

We have received a circular containing an earnest 
appeal from the Committee of the Automobile Club 
that the Gordon Bennett Irish race should be per- 
mitted to take place. We see no reason why, under 
proper conditions, twelve cars —the number selected 
for competitiona—should not be allowed to make the 
best time they can over the ninety-three miles of 
road allotted to them. The farcical nature of the 
whole proceeding will be realised when it is under- 
stood that an army of no fewer than seven thousand 
men of the Irish Constabulary will be employed in 
keeping the road clear for these twelve cars, to say 
nothing of regular troops and over six hundred 
Club stewards. The cars ought to be started with 
such a time interval that there shall be no passing 
and re-passing. If the cars can “race,” then all 
the police constables in the world will not prevent 
an accident. If in future it is deemed desirable to 
ascertain how fast a car can run over a long 
distance, then the trial should be made against 
time. Itis true that this would at once satisfy 
every mechanical requirement, and reduce risk 
to a minimum; but then there would be no 
“sport,” and no advertisement. We do not think, 
however, that those who invented the motor car 
ever contemplated its use as a substitute for steeple- 
chasing, or imagined that they were producing a 
mechanical animal, if we may use the words, to 
take the place of the horse. The deaths of two 
people at Bristol will, we trust, put an end once 
for all to a form of sport which has only just been 
devised—to wit, racing with motor bicycles. 

We are glad to find that a majority of motor men 
are ready to advocate a change in the law which 
will permit them to travel as fast as they please, 
with the prospect of being indicted for manslaughter 
and sued for damages if they disregard the rights of 
other people. The cars are to carry something by 
which they may be identified; whether it shall be a 
number or a name is still a debated question. The 
President of the Board of trade has announced his 
intention of at once introducing a short Bill to give 
effect to the proposed regulations. 


EMPIRICISM IN ENGINEERING. 


Nurtauu’s Standard Dictionary defines empiric- 
ism as ‘dependence on mere observation and 
experience, to the exclusion of scientific knowledge, 
or the knowledge of the connection between cause 
and consequence, in any particular case.” A prin- 
cipal difficulty in the way of those who suggest the 
higher training of engineers is that almost all the 
work done by the manufacturing engineer is 
empirical. If we examine with proper care the 
precise nature of the arguments used by the advo- 
cates of technical education and college training, it 
will be seen that these really mean that a system 
quite different from that in vogue should be adopted 
in our workshops. So much is not directly stated, 
and it is quite possible that this truth is not taken 
in. It is, however, none the less a fact, and we 
fancy that it may come to some people as a surprise 
to be told that, if the new type of engineer is to be 
the profitable result of scientific training, he will 
have to carry on the various operations of the 
mechanical engineer, at all events, in quite a novel 
way. If, on the other hand, he does not introduce 
radical changes, then his training seems to repre- 
sent nothing but a waste of time and money. 
Things will go on in the old fashion, and the new 
knowledge will not be utilised. It is most desirable 
that these truths should be widely known. , Up to 
the present, empiricism has beyond question ruled 
in our workshops; in fact, it rules everywhere. 
The operations of daily life that are not empirical 
are most rare. The baker makes his bread, the 








butcher cuts up his meat, the engine-driver runs his 
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trains, day after day in the same way, without pay- 
ing the smallest attention to “the connection 
between cause and consequence.” It is to the last 
degree unlikely that our daily bread would be any 
the better if the baker understood all that is known 
about those puzzling organisms the ferments. In- 
struction in comparative anatomy for the butcher 
would not give us better shaped or more succulent 
legs of mutton. No amount of training in thermo- 
dynamics would make the engine driver who takes 
us to business in the morning keep better time, or 
reduce coal bills, or pay more attention to signals. 
Almost every act of our lives is the result of past 
experience, or, if novel, is based on experience; and it 
is very difficult to see how mechanical engineering 
can become a remarkable exception to the all- 
pervading rule. 

Let us suppose that the highly-trained man comes 
into a marine engine building works. A large triple- 
expansion engine of a somewhat novel type is being 
designed. So are the Scotch boilers. The new man’s 
first job is to design the crank shaft. He works out 
the moments, settles the torsion limits, calculates 
all the stresses, and when he has finished finds 
out that he has wasted his time. Certain empirical 
rules were laid down long since for the proportions 
of crank shafts by Lloyd’s and the Board of Trade. 
These must be complied with. The probability is 
that his design does not in any way conform to 
these rules. So much the worse for the design. 
Turning to the boilers, he finds again that his path 
is carefully staked out for him. All the thicknesses, 
tensile strengths, materials, riveting—in a word, 
every detail is carefully set forth, and must be 
followed. All that is left to him is the determina- 
tion of the general dimensions, such as the length 
and diameter of the shell, and the number and 
diameter of the tubes. But this is not all. Let it 
be supposed that he is designing a land engine for a 
private firm, with which neither Lloyd’s nor the 
Board of Trade has anything to do, and that he has 
to fix, say, the diameter of the high-pressure piston- 
rod. He sees at a glance that he may neglect the 
tensile strength of the rod, because if it is strong 
enough as a column in compression, it must be very 
much too strong in tension. Now, there is no 
information available to him about piston-rods in 
compression that is not the result of experiments 
made by Hodgkinson, Baker, Unwin, and others. 
It is purely empirical, and has all been worked into 
cut-and-dry formule for him. He determines the 
diameter of his rod, and his next step is to settle 
how much bigger it ought to be. The factor of 
safety question comes in, and this utterly bafiles 
mathematics and physics. One firm will make a 
piston-rod 4in. in diameter; another will, for pre- 
cisely the same stresses, make it 6in. in diameter. 
Both rods are strong enough by large margins. It 
will usually be found, however, that the thinner 
rod will at some time in its life bend, and the thick 
rod will not. No amount of high scientific training 
can enable the new works manager to settle, after 
all, what the best diameter is; and if he be wise he 
will reproduce dimensions that have been found to 
answer, no one knows precisely why. The chance 
that he can materially improve on these is very 
small. In point of fact, in every works certain 
general dimensions have been settled on the prin- 
ciple of the survival of the fittest. They represent 
the practice of the drawing office, and it is almost 
impossible for any engineer, however clever or 
original, to depart from these with advantage. 

Again, it will be found that certain results have 
been obtained in practice which are not consonant 
with the teaching of text-books, or the instructions 
given in the college. It is not that the text-books 
or teaching are wrong. It is simply that the con- 
ditions are not identical. If, for example, we have 
such a question as the ventilation of a mine to con- 
sider, the apparently abitrary empirical rules used 
for proportioning the dimensions and speed of the 
fan, drawn up by men of large experience in this 
class of work, scarcely ever agree with the rules 
which the mathematician lays down, and it is quite 
safe to say that a man whose knowledge of mine ven- 
tilation was acquired wholly from lectures or reading 
would make woeful mistakes if he were called upon 
to design plant for ventilating a colliery of any 
size. 

When we leave questions of efficiency, and turn 
to the commerical aspect of mechancial engineering, 
we find more than ever that empiricism rules. A 
firm has established a reputation for, say, a par- 
ticular type of steam engine. It will, as a rule, be 
found a risky experiment to depart widely from this 
type. Ifachange is to be made, it must be made 
very slowly and carefully. The young manager finds 
that all the proportions of this engine and the 
arrangement of the parts are settled ready to his 
hand. Probably no one in the works can tell him 
why any particular dimension has been selected and 


believe that he can improve on these dimensions— 
design, in a word, a better engine. A case of the 
kind came under our own notice some years ago. 
A firm had a fine reputation for horizontal engines. 
They built an inverted cylinder vertical engine, 
which was apparently in all respects better. They 
gave up its manufacture after a couple of years. 
Asked why, the manager replied that it was more 
expensive to make than the horizontal engine, and 
he could not persuade his customers that it was so 
much better than the horizontal engine that it was 
worth while to pay the extra price. 

The position may be summed up in few words. 
The idea in the mind of the reformer is that 
empiricism should disappear; the engineer ought 
always to be able to “explain the connection 
between cause and consequence in any particular 
case.” It is not enough that he should know just 
what is the diameter of a crank shaft that will 
be passed by the Board of Trade; he ought to 
know precisely, on scientific grounds, why the 
Board of Trade have fixed these dimensions. 
The principle is one to which no one can take 
exception, save on one ground. Life is short, 
and art is long. There is such a thing as 
the imparting of useless knowledge. All the pro- 
fessors are agreed that this is so. Unfortunately, 
however, there is no unanimity as to what is and 
what is not useless, and so it may come to pass that 
the college-trained engineer may find that the sheets 
of dimensions hung on the wall of the drawing- 
office are, after all, more generally acceptable and 
useful than any system of office working under 
which his mathematical or physical training would 
be employed in getting out new designs. Even if 
this were not the case, it seems more than probable 
that he would in the end simply substitute his own 
card of dimensions for that which he had thrown 
away. To make every engine different from its 
predecessors would spell bankruptcy. After all has 
been said that can be said, it is probable that 
“ Molesworth ” has played a more important part in 
engineering than all the text-books published in 
the last half century. When the habits and customs 
of mankind cease to exist empiricism will vanish ; 
not before. Perhaps, in the end, the best thing the 
colleges can dois to recognise empiricism ; accept it 
as a tool, and utilise it. Some hours each week 
might be spent worse than on teaching the student 
to use cut-dnd-dry formule, without the slightest 
reference to what the formule mean, or the way in 
which they were obtained. 


THE AMERICAN TRADE REACTION, 


THE long run of industrial prosperity which the 
United States has enjoyed has brought not a little 
indirect benefit to Europe in that the home demand 
has absorbed pretty well all the production—has, in 
the case of iron and some other commodities, neces- 
sitated imports, without leaving any surplus to be 


sent abroad to upset the European markets. 
Thoughtful observers of the situation are asking 
themselves, however, if the tide has not turned, or 
is not on the point of turning. At present factories 
and workshops are admittedly well occupied with 
orders, but they are concerned on the score of 
business to replace that which is being rapidly 
worked off, and they are the more disposed to make 
concessions because of the enormous increase of 
their productive capacity during the last few years. 
Take iron, for instance. We showed recently that 
in 1902 the production was as much as 17,821,307 
tons, compared with 13,789,242 tons in 1900—an 
advance of 29 per cent. on the two years. The 
output this year has been on a larger scale even 
than last year, and, in spite of much tall talk about 
development of the West, &c., it was manifest that 
the pace could not be kept up indefinitely. There 
are two or three important elements in operation as 
a check upon further enterprise. The financial 
situation of the country has been rendered insecure 
by over-speculation and the flotation of huge com- 
bines with ridiculous inflation of capital. The 
currency system is inelastic, and does not permit of 
automatic expansion to meet the growing demands 
of trade, and as a result it tends, after a certain 
point, to restrict enterprise. From last autumn 
down to a few weeks ago there was continuous 
stringency with perpetual fear of panics. A 
third influence is the very high prices of 
all materials, raw, manufactured, and partially 
manufactured. Again, the coal strike checked 
the flow of fresh orders by causing abnormally 
high prices for fuel, and the level at which coal has 
been since the strike has not been calculated to 
inspire confidence. Yet again, labour troubles 
have been growing, until now they are look- 
ing very threatening. To us there is much 
significance in the reduction in pig iron. To 
attract business for forward delivery quotations 





kept in use. His scientific training leads him to 
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April. The Steel Trust practically dictates th 

prices of pig as well as of steel blooms, billets pe 
so forth; its interests are the most widespread. and 
its necessities the greatest. The good American 

contemplating the growth of the pig iron output, 
has for long been in the habit of talking about jt ps 
the trade barometer, and we imagine that the Jo, 
Age has even committed itself to that sentiment 

In the most recent issue to hand this journal says : 
“The foundry iron market in many respects is the 
best guide to the condition of the iron market 

because it is almost entirely free. The United 
States Steel Corporation is a minor factor, and 
there are numbers of producers and thousands of 
consumers whose products go into very many 
channels. There is a mild form of co-operation 
among some of the large southern furnace interests 

but there are a number of outside independent 
producers in that section, while all other districts 
act freely, so that the intiuence of concerted action 
is not very strong. Now there has practically been 
a deadlock between the consumers and producers, 
the former holding off persistently, while some of 
the latter have been steadily weakening. This week 
records another gain on the part of the smelters, 
since a number of outside southern furnacemen have 
come down squarely to the basis of 16 dols. for 
No. 2 Birmingham, while the leading furnace inter- 
ests are still holding at 17.50 dols. Some moderate 
business has been done on the basis of the lower 
prices.” The Steel Corporation as ‘a minor factor” 
is something quite fresh, but the deadlock between 
consumers and producers is admitted : meaning that 
the former see good reason for refusing to pay the 
old high prices; and the fall in quotations means 
that the producers find such a course eminently 
desirable. It is added, too, that in Bessemer pig 
the Central West shows “a downward tendency,” 
and we accept these as signs showing how the wind 
of trade is blowing. If it be contended that the 
inference is weak—that the wish is father to the 
thought—we would reply that a weakeniug of the 
American market is not exactly calculated to be 
of advantage to us, since it means the disposal 
of the surplus in Europe at sacrifice prices, and 
for this reason we do not desire to see it. 

It is quite freely admitted that the labour situation 
is the most disquieting factor in the whole situation. 
The other day the Times correspondent at New 
York sent over this :-—‘‘ If the newspapers attempted 
to print the strike news from all over the country, 
they would have room for little else.. It is the 
same story everywhere—‘ sympathetic’ strikes and 
interruption of work as the result of quarrels 
between Unions. One of the most serious of the 
present strikes, which has stopped all building con- 
struction in Western Pennsylvania, is the result of 
a squabble between two stonemasons’ Unions. 
Experienced employers of labour declare that the 
only thing to stop the madness of the Unions is a 
period of acute industrial depression.” Pradstreets 
estimates the strikers in the first week of May at 
100,000 as against about 50,000 in the preceding 
week, and those striking in the second week of the 
month furnish nearly or quite 40 per cent. of all 
reported striking since January Ist. The leading 
cause of this unsettlement has been the desire for 
higher wages; but a notable increase in the 
number of troubles is due purely to the quarrels 
between Unions noted by the Times correspondent. 
Some of the deadlocks, indeed, were for very trum- 
pery causes, damaging alike to employers and 
employed, valueless and hurtful to all, and of real 
benefit to none. In such a classification must, for 
instance, be put the strikes of two Unions of car- 
penters against each other, the frankly stated purpose 
of the ‘‘ wal-kout ” being the extermination of one or 
the other Union. In this class, too, must be put the 
strike of teamsters employed by New York building 
material men, the employers giving as a reason the 
effort of the combined unions to put it in their 
power to tie up all building industry. If the em- 
ployers of this class of labour adhere to their plan, the 
idleness of many more thousands of building trades 
workers must inevitably result as soon as present 
supplies of material are used up. The sympathetic 
strike at Omaha has grown worse instead of better, 
and that city’s business is practically at a standstill. 
In Omaha, the strikers, like the Coal Trust, declared 
that there was nothing to arbitrate—“ the recogni- 
tion of the Union is the basic principle of its 
organisation ; such can never fitly be a subject for 
arbitration in any contract with a foreign Power.” 
In New Haven a funeral was stopped until a coffin 
could be transferred to a non-union hearse, as union 
hack drivers refused to drive in a “scab” funeral. 
There are strikes of building hands at Philadelphia, 
Baltimore, and Newark, und other cities, and the 
number of idle is further swelled by strikes of 
harvester men and laundry workers at Chicago, 
and by the idleness of the coal miners in Illinois. 
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inves. Work on the New York subway 
sti heen almost stopped by a strike of labourers 
has higher wages. It is, in fact, to be said of New 
for k . particular that its streets are full of un- 
beni ed men, not because of scarcity of work, 
emp aa never so easily obtained, but because, 


— cause or another, the men choose to remain 
a Asa fact, wages never were so freely increased 
2 during the present era of prosperity, and the 
yt of living is lower. It does not make for peace 
tbat the masters are organising to resist the demands 
of labour. A Business Man’s Organisation was 
formed in Omaha early in April, and the move- 
ment has been making considerable progress since 


then in various parts of the country. One of 
the organisations which promises to be particularly 
effective is that which took form on April 27th at 
Denver, where differences and difficulties between 
employers and employed have become very 
rominent in nearly all branches of trade. This 
Citizens’ Alliance is understood to embrace now 
some 6000 business men. Its objects are officially 
stated to be: (1) To promote stability of business 
and steady employment of labour, whether organised 
or unorganised, by encouraging friendly relations 
hatween employers and employed, and to discourage 
strikes, lock-outs, boycotts, and all movements 
which savour of persecution; (2) to protect its 
members and the community at large, and all per- 
sons who desire work, from unlawful interference 
and the evils of strikes and other similar movements 
which unnecessarily and unreasonably interfere with 
trade and business ; and (3) to protect its members 
in their right to manage their business in such 
lawful manner as they deem proper, without 
domination or coercion by any organised movements 
against such rights. There seems to us to be much 
significance in all this. The moral for English iron 
and steel masters is that the time is not far distant 
when American goods will be offered in this 
country at any sacrifice for cash. 








THE PARIS-MADRID MOTOR CAR RACE, 
(From our Paris Correspondent ) 

Tur race of automobiles from Paris to Madrid has 
ended as such contests of speed were bound to end at 
some time or another so long as they were carried out 
under existing conditions. Four men who took part in 
the race have been killed, four spectators at least are 
dead, and the injuries of a more or less serious character 
are so numerous that they read like the list of casualties 
ina sharp military engagement. Scores of wrecked cars 
lined the route, and nearly 50 per cent. of those starting 
were disabled during the first 300 miles of the race. No 
one had anticipated that the struggle would be carried 
out with such deadly earnestness. It was thought that 
over a course known to all the competitors and kept free 
from traflic, with every point presenting the slightest 
danger carefully marked out, the vehicles would be able 
to accomplish the first stage at the rate of 60 miles an 
hour without undue risk. But as events turned out the 
course was not free, the spectators crowded into the road, 
the dangerous parts of the route were not always 
signalled, and the organisation was defective. The 
speed, moreover, was much greater than had been antici- 
pated. One of the competitors was actually timed over 
a part of the course at the rate of close upon 90 miles an 
hour. This is what the organisers had not taken into 
account, for though, of course, it was well known that, 
with the high powers put into the new racing machines, 
it would be possible to drive them at terrific speeds, no 
one expected that the competitors would utilise the whole 
of this power, which would merely be kept in reserve for 
emergency. It was simply because, in the excitement of 
racing, the drivers took risks which they would probably 
have shuddered at in calmer moments that the first day’s 
race from Paris to Bordeaux ended in disaster. The 
organisation was undoubtedly bad, and this was re- 
sponsible for a number of fatal accidents ; but, after all, 
the direct cause of the failure was the driving of cars at 
a speed which was proved to be the extreme limit 
possible of attainment even on a road which was known 
every inch of the way to the competitors. 

Though the race has been a lamentable failure, it was 
nevertheless highly instructive as showing how the 
engines, gears, and frames would stand these terrible 
speeds. After the Paris-Berlin race of two years ago, 
the Automobile Club of France saw that the liberty 
allowed to manvfacturers in the building of cars was 
resulting in the construction of huge, heavy vehicles, in 
which makers increased the weight of the mechanisms 
and carriage bodies as they augmented the engine power. 
There was no telling where this development of power 
and weight would end. With a view of preventing the 
construction of heavy and unwieldy cars, the Club 
decided upon restricting the weight to 1000 kilos. In 
this way it was hoped that the racing automobile would 
preserve a practical character with an increase of engine 
efliciency, since the only way of augmenting the motive 
power was obviously by reducing the weight per horse- 
power. In the Paris-Vienna race last year, makers were 
already thought to have attained « remarkable achieve- 
ment by building cars with 60 horse-power engines. It 
was found, however, that they had sacrificed too much 
Weight in the frames and gears; some of the light- 
armoured wood frames buckled, and most of the big cars 
arriving in Vienna had the appearance of wrecks. Their 
performances were less satisfactory than certain of the 
light carriages, as well as the lower-powered cars which | 


had been built specially for resistance, and it was con- 
sidered that the weight limitation had already checked 
the increase of engine power. Nothing, however, is 
more remarkable than the ingenuity being dis- 
played by automobile engineers. If they could not 
put more material into their cars they improved 
the designs, and by using pressed steel frames, to 
which are bolted .the engines direct, instead of 
carrying them upon secondary frames as formerly, and 
employing hollow axles and shafts, and increasing engine 
efficiency by new carburetters, large valves, and other 
devices, they have succeeded in fitting their cars with 
motors of 90 nominal horse-power, and in one case of 
110 horse-power. At the same time they have not for- 
gotten the experience of last year’s race, and in view of 
the indifferent state of the Spanish roads a good deal has 
been done in the way of strengthening the steering gears, 
springs, and other parts which have to stand particularly 
big strains at high speeds. On account of so much of 
the weight being over the front axle, it has been found 
necessary to carry the driver's seat as far back as 
possible, in some cases right over the rear axle. Whether 
this adjustment is sufficient it is difficult to say, for there 
is nothing to show whether the accidents due to steering 
were caused by the unequal distribution of weight, or by 
the attempt to avoid spectators and dogs. In some cases 
the accidents were undoubtedly due to obstructions. 
Nevertheless, it is clear that the weight adjustment in 


about three-fourths of the weight must necessarily be 
over the front axle, and the load at the rear, represented 
by the driver and his mechanician, is comparatively 
insignificant. This must tell at high speeds, and the 
dangerous swinging of cars when taking corners may be 
due to this cause. Apart from the question of weight 
distribution, the new 90 horse-power vehicles had a 
decidedly stronger appearance than the last year’s types 
of cars. 
safety in the essential parts of the vehicle, but the weight 
was cut down everywhere else by boring holes in dash- 
boards, footplates, and seats. All the cars had carriage 
bodies in aluminium, usually rounded to offer the least 
possible resistance to the air, and the regulation which 
made bodies necessary, must have detracted considerably 
from the efficient cooling of the engine, except in those 
cases where the motors are boxed in with tubular 
radiators and ventilators to ensure forced draught. As 
we shall see, heat was one of the principal sources of 
trouble in the race. 

It was naturally expected that in a race of this kind, 
where the cars would be able to attain the highest speeds 
on excellent roads, the victory would almost necessarily 
fall to the new high-powered machines, since the resist- 
ances would not be so great as to put more strains upon 
them than they were calculated to bear. Consequently 
it was supposed that the battle would be fought out by 
the Panhards, Mors, and Mercedes, all of whom had 
engines of approximately 90 horse-power, and an inspec- 
tion of these vehicles at the weighing previous to the 
start certainly inclined one to believe that they would 
all go satisfactorily through the race. For reliability the 
Mercedes have a great reputation; they have always 
come successfully out of tests requiring endurance and 
speed, and as the 60 horse-power cars did so well at Nice 
in the spring it was fully expected that the new 90 horse- 
power Mercedes would eclipse the previous type, of which 
it is almost an exact copy, except that the engine is, of 
course, much larger. In the Panhards, which are rated 
at 70 horse-power, the design of the driving gear is slightly 
changed, the engine, with steel cylinders and copper 
jacket casing, being slightly tilted forward, and carried on 
longitudinal rods running through the aluminium crank 
chamber. One end of the gear-box is carried on the 
countershaft by lugs, and the other is suspended by rods 
with coil springs from the cross bracing of the frame. 
Both the engine and gear are entirely relieved from 
stresses due to frame torsion. Contrary to the usual 
types of racing cars, the wheel base is not very long, 
nor is the centre of gravity exceptionally low; in fact, 
its external appearance differs very little from the 
types of touring carriages. Panhard et Levassor were 
one of the very few leading firms who have been standing 
out against the pressed steel frame, but in the new racing 
machines they employ this method of construction, as is 
the case with all the big cars taking part in the race, 
with, perhaps, only two exceptions. The Mors cars are 
built upon thorough racing lines, with long wheel base 
and aluminium body in the shape of an upturned boat. 
The design of the engine has been changed, both valves 
being now mechanically operated on the same side of the 
engine, instead of on each side as formerly, so that one 
of the chambers is suppressed, apparently with a view of 
preventing an undue spreading of gases. The induction 
valve is on the top of the chamber, and is actuated by a 
tappet and vertical rod from the half-time shaft in much 
the same way as the Mercedes, though in this engine the 
valve is on the top of the cylinder. On one of the Mors 
cars, driven by Augiéres, the mechanical inlet valve gear 
had been removed, and was replaced by an automatic 
valve, possibly as a means of comparison with the other 
cars of the same type in the race, though this would 
imply that even now some of the makers are by no means 
convinced of the absolute superiority of the mechanical 
induction valve. The 110 horse-power Gobron Brillié 
car, which was illustrated and described at the time of 
the Nice meeting, took part in the race, and two of the 
8-cylinder Charron, Girardot et Voigt cars, in which the 
engine gears direct on the differential without the inter- 
vention of variable ‘speed gear, also ran, but they do not 
appear to have got far over the course. M. Charron, 
however, started with an ordinary touring vehicle of 
15 horse-power, carrying a full load of passengers, and 
reached Bordeaux in 9} hours, representing an average 
of nearly 88 miles an hour. The fact that an ordinary 
touring car fully laden should come in forty-second, and 
beat some of the most powerful racing machines, proves 





clearly enough the vast difference that exists between 


high-powered racing cars cannot be satisfactory, since, 


There seemed to be a fairly good margin of 


the two types of vehicles. There were many other 
things in this race which demonstrated that reliability is 
a quality more valuable than mere speed in automobiles. 

There were 216 vehicles and motor cycles of all kinds 
starting from Versailles, the first being sent off at 3.30 in 
the morning, and never before has such a crowd 
assembled to witness an automobile race. As for the 
popularity of motor car racing in France, there can be no 
question. During the night the road leading out of 
Versailles was blocked by a solid mass of people. Other 
streams of human traffic poured out of Paris towards 
various points on the road to Chartres, and up to that 
town the crowd at the controls, the bends, and along the 
level stretches where the cars could be seen going at top 
speed, was so vast as to become a serious element of 
danger. Had sufficient arrangements been made to keep 
the crowd off the road a great many of the accidents 
would have been avoided. But it is doubtful whether, 
owing to the length of the course, it would have been 
possible to guard the route properly. The people had no 
sense of the peril of spreading out on the road; they 
could, indeed, have no idea that the cars were travelling 
at from 60 to 90 miles an hour. The drivers declare that 
they felt as if they were driving against solid human 
walls which opened out to let them pass, and the strain 
on the mind and nerves in face of this constant danger 
may have been the cause why so many accidents took 
place. The number of vehicles competing was another 
Psource of peril, for time after time cars had to pass each 
other, and now and then two vehicles would be racing 
side by side for several miles, each making a desperate 
effort to get the advantage. It was while racing in this 
way that a Mors vehicle and a Clément car collided and 
flew off the two sides of the road, when they smashed 
up; Marcel Renault, the winner of the Paris- Vienna 
race last year, was trying to pass Théry on a Decau- 
ville, when, on arriving at a bend, Marcel Renault was 
obliged to steer wide, and struck a tree. His injuries 
have since resulted in hisdeath. Stead, on a De Dietrich, 
and Saleron on a Mors, were driving side by side, when 
the Mors car swerved, and, in trying to avoid a collision, 
Stead struck a tree. It was reported at first that he was 
dead, but happily his injuries are not serious. The 
accident to the Brouhot car of M. Tourand was caused by 
him striking a dos d’ane, or ridge across the road, when 
the car killed two soldiers and a spectator. Mr. Loraine 
Barrow was approaching Libourne, when he tried to steer 
clear of a dog, and then another got in his way. It is 
impossible to steer a car sharp at such extremely high 
speeds, and the vehicle collided with a tree, when it 
smashed up into a shapeless mass. The mechanician was 
thrown with his head against the tree and fell dead. Mr. 
Lorraine Barrow is himself injured seriously, though it is 
believed not fatally. The English cars competing had 
serious mishaps, the Wolseley driven by Mr. Porter being 
particularly unfortunate. On approaching a level crossing, 
which was not signalled as it should have been, the 
Wolseley ran into the gatekeeper’s house and overturned, 
with the mechanician, named Nixon, underneath. 
Nixon must have been killed instantly. For some 
unexplained reason, the petrol tank caught fire, and the 
car was immediately in flames, burning the man under- 
neath. Mr. Porter was thrown out, and escaped with 
nothing worse than a severe shaking. The Napier, driven 
by Mr. Mark Mayhew, ran off the road through a break- 
age of the steering gear, but the driver kept his seat, and 
was only slightly injured. Two or three of the cars 
caught fire, the flow of the burning spirit from the 
‘Mercedes, of Hautvast, being stopped just in time to 
wrevent its igniting a quantity of petrol stored by the 
toadside. There were any number of minor troubles, 
ind very few of the high-powered cars came through the 
‘ace. Fournier, on his Mors, who was a strong favourite, 
yave up through a derangement to his magneto, and the 
iwo Panhard cars, which are to compete in the Gordon 
Bennett Cup Race, abandoned—the one on account of 
tyre troubles and the other through the engine seizing. 
This last difficulty is attributed to the heat softening the 
aluminium crank case, when the bearings got out of 
alignment, and it may be suggested whether this defor- 
mation of the crank case was not facilitated by the 
method of suspending it on longitudinal rods instead of 
bolting it with solid arms to the frame. All the engines 
got intensely hot, and the water was boiling in the tanks 
as the cars reached the control. 

The most striking thing about the race was the failure 
of the big cars, though the victory of Gabriel on his 
70 horse-power Mors, which covered the 3423 miles in 
5h. 13 min., representing an average of about 66 miles 
an hour, is proof enough that the increased power means 
a higher speed, if only the vehicle can get safely over the 
course; but apart from the difficulty of driving over the 
public roads at a speed higher than that of the Sud 
Express, it is evident that despite the efforts of makers 
to provide as much margin as possible in the way of 
resistance, they cannot get enough in vehicles of 1000 
kilos. weight propelled by engines of 70 and 90 horse- 
power. They have made the engines so light that in 
some cases cylinder heads were reported to have cracked. 
lt is difficult therefore to imagine that automobile 
engineers will be able to do more in the way of increasing 
speeds with higher engine powers; this has certainly 
been done with the winning Mors, which reached Bor- 
deaux running with three cylinders, but this performance 
is somewhat discounted in comparison with the splendid 
time of the 30 horse-power light Renault car, which only 
only took 19 min. more than the big Mors to cover 
the course. With such a small difference it can hardly 
be said that these huge engines have shown up to any 
advantage. The Renauli light carriage beat the Mors 
of J. Salleron by 13 min., and then followed C. 
Jarrott, on a 45 horse-power De Dietrich, in 5 h. 51 min. 
Still more convincing proof of the failure of the big 
engines is seen in the fact that the 90 horse-power 
Mercedes were beaten by the 60 horse-power vehicles of 
the same make, and both of the same weight, so that here 





again reliability came out absolutely victorious. The 
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first 90 horse-power Mercedes to arrive at Bordeaux was 
fourteenth in the list. The big cars, while being certainly 
faster when running, simply failed to do as well as the 
lower-powered vehicles because they gave so much 
trouble on the road. The number of them to finish was 
very small. The 110 horse-power Gobron-Brillié took 
7} hours on the road, and it was the twenty-eighth in 
point of time. The proportion of relatively low-powered 
cars to finish was much greater than that of the big 
vehicles, and this, too, in a race over good roads where 
the powerful engines might be expected to have a decided 
superiority. If they failed over the Bordeaux-Paris 
course, their chances would evidently have been hopeless 
over the indifferent roads of Spain, where the lighter 
vehicles would be much more easily handled. Of the 
steam cars competing, the Gardner-Serpollet vehicles 
alone finished, one in 6 h. 43 min., and another in 
7h. 7 min. 

The Paris-Madrid race iscertainly the last big straight- 
away race that will be held in France, and probably in 
other continental countries as well. The event has 
shown manufacturers that they have gone too far in the 
building of purely speed cars. It must be admitted that 
their latest productions are remarkable, for it is difficult 
to see how the ingenuity they have displayed in fitting 
engines of something like 100 horse-power in vehicles 
weighing less than a ton can be carried further. The 
experience they have gained is invaluable, and as they 
can learn nothing more in the way of high speeds and 
power, it is time that this knowledge should be applied 
solely to the touring car, where it is probable that smaller 
motors and lighter vehicles can be constructed without 
sacrificing good touring speed and reliability. This is 
likely to be the trend of the industry in the future. 
Makers are almost unanimous in declaring that there is 
no longer any necessity for these great races where, with 
the speeds now attainable, it is practically impossible to 
run over courses which are not kept absolutely clear. 
Nevertheless, the industry will for a long time to come 
require some means of testing the efficiency of their 
vehicles; in which speed must necessarily be an important 
factor, and it is therefore probable that in future races, 
carried out on circular courses away from populated 
centres, regulations will be enforced which will tend 
to prevent excessive speeds, such as fixing a limit of 
cylinder volume, or running the cars with loads, so that 
the cars will be 1unning under exactly the same condi- 
tions of load or cylinder cube. This solution was 
adopted last year by the Association Générale Auto- 
mobile when it decided to organise in July next a 
circular race over a practically disused route in the 
east of France, when the cars would be classified 
according to the cylinder capacity of the engines. Such 
tests would be interesting, and would undoubtedly give 
practical results, since makers would strive after 
efficiency instead of high powers; but after the ex- 
perience of the Paris-Madrid race it will be extremely 
difficult to obtain sanction for speed tests of any kind. 








DOCKYARD NOTES. 


Tue French armoured cruiser Leon Gambetta is making 
rapid progress at Brest. The three screws are now in position ; 
some of the armour, including the conning tower, is also 
in position, and the foremast has been stepped. 


THE French cryiser D’Entrecasteaux, like ship boilers, has 
a Special Commiigion sitting on her. The trouble is that 
the crew have stuffed the double bottom with their belongings, 
and this having continued for some long while, led to the 
ship being ‘‘too deep in the water.’’ There was much 
x-chasing before this was discovered, but it is to the credit of 
the French that, having discovered the cause, they are now 
seeking aremedy. This will take some time, for according 
to reports a place for the men’s belongings was one of the 
things omitted from the design. 


AFTER a series of tests and trials of naval war games, the 
Jane naval war game has been adopted by the United States 
navy for the War College. 


Tue Government war game course for strategy and tactics 
is shortly to be transferred to Portsmouth, where it will be 
carried on in the Naval College. The sub-lieutenants who 
now occupy the College will be moved to the new naval 
barracks. 


THE King Alfred, sister to the Good Hope, has been 
selected to convey the Prince and Princess of Wales to India. 
From the naval point of view this is hailed with joy, the use 
of the Ophir on a previous occasion being regarded as a slur 
on the Navy. For ourselves, we, however, incline to think 
that warships have done too many pleasure trips of late. 


Tue Jeanne d’Arc has been selected to bring President 
Loubet to England to return the King’s visit. 








A NEW MOTOR CAR TOOL. 


WE illustrate by three little engravings a handy device 
invented by Mr. F. V. Dalton, of Dean, Kimbolton, St. Neots, 
with the object of helping the motorist out of some of the acci- 
dents which befall even the best managed motor cars from time 
to time on the road. Generally speaking, one fights shy of 
combination tools, they are rarely successful, they are made 
of soft American cast iron, and they break when you get to 
practical work with them. The invention before us is of a 
better class, it is made of malleable cast iron and steel, 
and the sample submitted to us for inspection was well 
made. 

But little explanation is necessary, for the cuts explain 
themselves. Fig. 1 shows the device used as a jack. In 
Fig. 2 it is shown turned the other way up, with the jaws 
held together by the chain, and a drill put in the end of a 
spindle with runs centrally through the screw, and is turned 
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by the same lever which works the ratchet when the jack is 
being used. The drill can be fed down by grasping the screw 
and revolving it, or by using the ratchet. In the third figure | 





the screw has be2n threaded through two eyes in the jaws, 
and thus a vice is formed, the chain again and a spanner 





Some 


being used to fasten it toa gate post or anything else that 
may be handy. It is unnecessary to go into the de‘ails of 
how these various changes are effected ; sufficient to say that | 





they can be made in a couple of minutes or so each. A little 
apparatus of this kind should, we imagine, be very useful to 
the motor car tourist. It is quite light and small, so that it 
may be conveniently stowed away, 








H.M.8S. COMMONWEALTH. 


Last week we published a complete description of H.M.S. 
Commonwealth, and a view of her as she will appear at sea. 
We now give two photographs, one taken as she entered the 
water, the other showing her peculiar stern. She has four- 
bladed propellers and a partially-balanced rudder. The dead- 
wood has been cut away, as shown in the diagram, with the 
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object of improving her steering power, and of giving a clearer 
run of solid water to her propellers. Our engravings have 
been prepared from photographs by Maclure, MacDonald 
and Co., of Glasgow. 








H.M.S. Jason.—The Fairfield Shipbuilding and Engineering 
Company, limited, has compuhal its contract with the 
Admiralty for supplying and fitting new engines and boilers to 
H.M. torpedo gunboat Jason. series of official trials were 
carried out last week on the Firth of Clyde. On the low-power 
trial a speed of 15 knots was attained with 1185 indicated horse- 
power developed, and on the full-power trial of four runs over the 
measured mile at Skelmorlie the results were :—Mean indicated 


| horse-power, 5732; mean revolutions, 341; mean speed, 21 9 


knots. In other vessels of this class the speed attained on trial 

was about 204 knots, but with about 6000 indicated horse-power, 

consequently the excellent results obtained from the Jason are 

highly gratifying to the Admiralty officers and the Fairfield Com- 
any. The Jason is now being fitted out complete for the Fleet 
eserve, 
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LAUNCH OF H.M. FIRST-CLASS BATTLESHIP COMMONWEALTH 


THE FAIRFIELD SHIPBUILDING COMPANY, GLASGOW, BUILDERS 





























(For description see page 550) 























AUTOMATIC TRAMWAY POINT ADJUSTER. control of the points may be had in whatever direction the | contact pieces, which can be forecd into contact jaws, of 
car is travelling. From the main car circuit a lead is taken | which there are two sets, one on one side and one on the other. 
to one of the terminals of each of these switches. From the | As the tramcar goes over the contact plate in the roadway, 
junction of Cambridge-road and Meznwood-road, on the other terminals the circuit is continued through fuses to a | just before it reaches the points, this switch is pulled in one 
Woodhouse section of the Leeds City Tramways, an apparatus | CoMmon permanent resistance, and tkence to a phosphor | direction ; as the car passes over another contact plate, just 
for automatically adjusting the points. It is known as the | bronze slipper or skate, which is suspended beneath the car in | after leaving the points, the switch is pulled over in the other 
Stewart, Turner, and Dixon’s automatic tramway point the centre of the track. This slipper is made adjustable | direction. The result is that in the first case the points are 
controller, and it is made only by S. Dixon and Son, Limited, | from the inside of the car, and is raised normally 1}in. above | pulled over so that the car can pass into the side road, and 
of Leeds. The accompanying illustrations will serve to make the rail tread, and clears the highest part of the paving | are afterwards returned to their original position when the car 

between the rails by some three-quarters of an inch. It can, | passes over the second contact stud. The points are actually 


For some time past there has been in operation at the 
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1 ee ee ee Fig. 3-ELECTRICAL CONNECTIONS 

however, press upon a contact plate fixed between the rails, | as : i 
| near the points to be operated. From this plate an insulated | worked bya solenoid, which is wound to suit the line voltage. 
the following description clear. The object of the apparatns| wire connects with a switch in an iron box, which is placed | To its core is fixed a connecting-rod attached to the points, 
is to bring both the rail points and the points on the overhead | on the pavement at the side of the roadway. This street box | the travel of the core being sufficient for the proper working 
trolley wire under the direct control of the driver of an| contains principally a governing switch and a point-actuating | of the points. There is also added a lever projecting above 
approaching tramcar, so that he may be able, without leaving | solenoid. The switch consists of two solenoids mounted the pavement, so that the points can be operated by hand if 
his place or stopping, to cause his car to turn on to a branch| with their axes in line with a soft iron core, which can be | desired, and also a chain is tun up to the overhead frog or 
line or to keep straight on at will. | sucked into either solenoid, according as one or other is | point, a supporting pillar being placed in the proper position 
The arrangements for bringing this about are as follows :—| energised. To the centre of this core and midway between | for this, so that the frog on the overhead conductor follows 
Two controlling switches are fixed on the car so as to be easily | the two solenoids is a lever which forms the moving portion | exactly the motions of the line points. The accompanying 
accessible to the driver, one at either cnd of the car—so that! of a switch. On the far end of this lever there are insulated | illustrations show the connections both in the car and out- 
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side it. In Fig. 2,1 represents the actuating plate; 2, the 
magnet box; 3, the rail points ; 4, the overhead frog; and 
5, the lead from the trolley wire. The action of the first 
point switch is to connect the solenoid to the main circuit, 
while that of the second point switch is to cut the current 
off and to allow the points to return to their normal position, 
which is brought about by the action of a spring. 

The driver of a car, if he wishes to keep straight on, leaves 
his switch in the ‘‘off’’ position, when the points remain 
unaffected. If he wishes to turn into the side line he puts 
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Skate’ ‘Contact Plate 
Fig. 4@—-CAR OVER CONTACT PLATE 


his switch to the ‘‘on”’ position. The points are auto- 
matically returned to the normal position as soon as the 
second contact plaie is passed; but provision is also made for 
mechanically releasing the switch by the insertion of a key, 
which displaces the lever already described. 








AN IMPROVED OIL CAN. 


THE accompanying illustrations show the construction of 
an oil can made by Messrs. Joseph Kaye and Sons, Lock 
Works, Leeds. The seams are serrated, and so lengthened, 


and a larger area is presented to the solder, the result being 
a very strong joint. In some cases the lid is soldered inside 
instead of outside, and co a stiffer bit of work is made. A 
further improvement is the automatic slide feed hole jointed 


to the lid or cover. Every can has a filter or strainer inside 
to prevent dirt clogging at the spout. The cans are made 
in eight sizes, from a quarter of a pint to two pints. 








THE PuHysicaL Soviety.—A special meeting of the Physical 
Society will be held on Friday, June 5th, at 5 p.m., at University 
College, when Professor Rutherford, of Montreal, will read a paper 
on ‘* Radio-active Processes.” A discussion will follow, in which 
it is hoped that several prominent physicists will participate. 


NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commanders: W. 
H. C, Gale, to the Vivid for the Rupert, to date May 14th; F. T. 
W. Curtis, to the Exmouth, to date June 2nd; H. Hawkins, to 
the Duke of Wellington, for charge of Fleet Reserve Workshop, 
to date May 13th; J.S. Rees, to the Leviathan, to date June 
16th ; W. J. Juniper, to the Pembroke for the Carnarvon, to date 
May 22nd, and F. J. Moore, to the Pembroke for the Thunderer, 
to date May 23rd. Engineer lieutenants: F. A. Chater, to the 
Exmouth, to date June 2nd; R. B. Ayers, to the Pandora; F. 
W. Sydenham, to the Warrior for the Syren ; C. E. J. Hammond, 
to the Duke of Wellington for the Flirt ; H. Abbott, to the Duke 
of Wellington for the Mercury, to date May 14th; P. C. Min- 
hinnick, to the Duke of Wellington for the Centurion, to date 
May 16th; H. F. Bell, to the Wildfire, additional, for drawing- 
office, Sheerness; A. E. Ewart, to the President, additional, for 
service at the Admiralty, to date May 12th; C. J. M. Wallace, to 
the Leviathan, to date June 16th; S. M. O. Fawckner, to the 
Pembroke for the Carnarvon ; B. J. Watkins, to the Vivid for the 
Thames, to date May 23rd ; H. T. Knapman, to the Pembroke for 
the Alexandria, undated ; H. F. Smith, to the Vivid, for instruc- 
tion of cadets, to date June 8th ; and W. Rattey, to the Hibernia 
for the Chamois, to date April 2lst. Engineer sub-lieutenants : 
H. D. Bishop, to the Exmouth ; J. W. Forbes, to the Pembroke, 
to date May 13th, and to the Exmouth, to date June 2nd; E. E. 
Bartlett, W. E. Olive, and S. T. Stidston, to the Duke of Welling- 
ton, for the Leviathan ; A. J. Butler, to the Leviathan, to date 
June 16th; and R. H. G. Boddy, to the Cambridge, for the 
Undaunted, to date May 18th. Engineer Captain: J. M. C. 
Bennett, to the Wildfire, for Dockyard Reserve, Sheerness, to date 
May 13th. The appointment of Engineer A. E. Nuttall, R.N.R., 
to the Duke of Wellington, for three months’ instructional course, 
has been cancelled. Lieutenant G. H. Colwell has been placed on 
the retired list, to date May 5th. Assistant engineer, R.N.R.: L. 
G. Horsburgh, to the Duke of Wellington, for three mon‘hs’ 


LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE SOARING PLANE BY & SHORT METHOD. 


Sik,—The soaring plane can be readily obtained in a direct way 
without mathematical formula. There will te no danger of being 
involved in the maze of errors that obscure current methods if we 
use this process, which may be termed a common-sense one. 

We will avoid weight by supposing the plane to be of the same 
specific gravity as the air it displaces—100 square feet in size, 
thickness ignored and stability granted. The applied forces will 
not be gravity. How can we make it move in a horizontal path 
with uniform motion in free air? Obviously by applying an action 
tu one of its edges after placing it in a level position, and we will 
suppose 10 1b, will drive it at the rate of 120ft. per second against 
friction, and the thing isdone. Weare at the expense of that 
101b. of working force, which overcomes 101b. of friction each 
second, and, however cheaply we may contrive to get that motive 
power, it will cost something. 

one motion 
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10 friction stress 


But suppose we wish to get the same level motion when the 
plane is placed at an angle of 5 deg. from level, high edge in front ! 
The same 101b. will move it at the same uniform rate, but its 
direction will be on a 5 deg. upward slant, which we do not want. 
There being two reactions to a plane in uniform motion, parallel 
against friction, and perpendicular against pressure, and as we are 
employing the friction stress in a satisfactory manner, we will not 
change it in any way, but go to the other stress 90 deg. away, and 
apply a force to the upper side of the plane to push it down to the 
level resultant. 

It must be pushed down 10ft. each second to keep it level, since 
at 5 deg. the two motions producing the resultant approximate 
12to1. As the air must be pressed away at the rate of 10ft. per 
second over 100 square feet of surface, action must be great, and 
we will suppose a push of 298-801b. is required. We now have the 
soaring plane, but are at the additional expense of 298-8)1b., or 
318-80 1b. in all. 

We have used the most economical method possible for the 
inclined as well as the level one. There is no way to get level 
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motion of the former but to overcome both of its reactions, and we 
see at once that these forces are required even when the plane has 
no weight. The level line of motion is now a resultant, composed 
of two motions against the two reactions of the plane. 

The plane is not a falling body now, since it has no weight, and 
the perpetual-motion hobgoblin is nowhere near it. The 298-80 Ib, 
is not supported by the 101b., since it is not weight. It is seen 
that this action is pushing the plane down all the time that it is 
— up by the other action, and the visible resultant is level. 

We can see that the large action rests on, or is supported by, the 
—— reaction, and not by the soaring force, if we do not call it 
weight. 

Let us now make the plane weigh 300 lb., and we have identi- 
cally this play of action and reaction, with the one exception that 
there is 26-10 1b. added to the parallel stress, requiring 36-10 1b. 
rear push to get the plane level, 26-10 Ib. to balance the small 
factor of gravity, and 101b. to overcome friction—one static, the 
other dynamic. Any vertical force whatever would be resolved in 
the same way. But what a din the perpetual-motion goblin keeps 
up now. We have 36-10 1b. pushing up 298-801b., and keeping it 
in the air continuously ! 

I think this way of presenting the case must for ever lay that 
troublesome ghost. 





By employing weight we make a great saving of expense for 
motive power. We get 298-801b. for nothing, but the 26-10 Ib. 
that we must supply. But what becomes of the 298-80 Ib. of 
pressed air that constantly escapes from beneath the plane? Can 
we save 36-10 1b. of this wasted force and throw it over 90 deg. to 
supply the rear push! If we can do so we-can navigate the air. 
This is a practical question. Itis difficult, butcanbe done. When 
it is done the perpetual-motion hobgoblin will be domesticated and 
no longer terrible. 

No one seems to have the remotest idea of the astonishing 
qualities of the soaring plane. Nature has given man in the great 
soaring birds splendid examples of practical air navigation, which 
he pays not the slighest attention to. He has erected weight into 
a monumental obstac!e which obstructs the only path to success. 
The instant the two rectangular mctions of a plane are seen with 
its contrasted reactions, coupled with the resolution of oblique 
forces into large and small components, corresponding with those 
reactions, it is also seen that we have on hand a new source of 
energy, hitherto undreamed of, in which weight becomes the 
motive power of continuous motion. 


May 25th. I, LANCASTER, 


THE TRAINING OF ENGINEERS. 


Sir,—Almost everyone who writes on this subject appears to 
labour under the delusion that ia every department of engineering 
Great Britain and Ireland are absolutely lacking in men capable of 


they are concerned. Taking this view of the question, they at 
once cry out loudly for an education of the German type, quite 
forgetting, or perhaps not knowing, that Germany is full of doctors 
of —— and other things, who are working at very low wages, 
and are not estimated at any particularly high value. What isa | 
technical education good for ? It is good to enable a man to grasp | 
the principles of his profession, to obtain some acquaintance with 
the materials and tools used in practice, and to take off some of his 
rawness, which in past years it was usual to remove by playful | 
requests that he should go tosome other department and obtain the | 
loan of the left-handed screw key. } 





course of instruction, to date June 2nd. 


In this country we have for so long been doing good, sound 


intelligently designing or working the plant and apparatus with which | 
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engineering work, that the ordinary commodities of life such 
steam engines, locomotives, and bridges, have been evolved res 
state of very considerable perfection, so much so, indeed, th t Ay 
the matter of locomotives it has been proved in Egypt’ re 

; ‘ 3 : “ Ypt that the 
American and the Belgian, with all their superior technica] ed 
tion, if they really do possess it, are not able to compete “a 
in the true commercial value of this product—locomotives that 
is to say, the final result equated from first cost, inter at 
depreciation, and running expenses and repairs. If any = 
British drawiog-office be examined it will be found to contain er 
who are thoroughly versed in their work, well up in the ph = 
and mechanical properties of the materials of en inecring” a 
students of their profession. One out of a dozen will perhaps eg 
sufficiently high-class mathematician to master the most intricate 
problem that ever enters the office. 

The design of a great bridge cf unusual form may dem 
mathematical ability, but such work is not for tho many, and j 
rarely required. Americans boast of their bridges, bak ths 
ordinary American bridge is calculated ina very simple meaner 
indeed, and the knowledge of how to do it is soon acquired, One 
of the main points is how to balance the bending moments on the 
pins, and shop experience is necessary for this. In this county 
with all its dearth of technical education, there are hosts of men y 
sound technical knowledge who are unable to find work to do, and 
would be glad of any reasonable position, : 

If there is a shortness of men, it is in chemical directions—but 
this brings up another phase of the question. It is claimed that 
much of the chemical trade of this country has been lost for want 
of technical knowledge. There is every prubability that this is not 
true. There have always been men enough turned out of our few 
colleges to fill every demand. The real trouble has been, always 
has been, and still is, that the demand is never made, The 
chemical manufacturers will not make the demand. Isitthat they arg 
themselves so ignorant of the state of affairs that they do not know 
and have not known, that they ought toemploy more skilled chemical 
help. The indigo industry was ruined by the Germans, who ako 
captured the die stuffs trade, but this was not because there were 
no chemists in England. It was because the employers did not 
realise that they would lose the trade, and preferred not to pay for 
the help they were so much needing, did they but know what was 
going on.* A young chemist or a young engineer without capital 
cannot compel an employer to engage his services. The employer 
must first be willing to “8 so, and must feel the need of doing so, 
It is because the employers do not see the need that the technical 
men are not employed, and so long as the mass of employers are 
steeped to the lips in yore ye so long will it be useless to deplore 
we have not 40,000 technical students. There is no demand for 
them. By employers is intended to be included all that motley 
bost of men who, under the guise of business men, run the industrial 
concerns of Great Britain. There is the chairman of the company 
absolutely free of anything technical. There is the secretary put 
in, perhaps, by a certain monied interest. There is the whole board 
of directors, not one of whom knows thesimplest details of the technics 
of the huge concern which they presume to direct. These are the 
men who have the say in all appointments carrying a decent salary, 
A decent salary to a director of a limi company which is 
expected to pay a dividend on heavily watered capital is an asset 
which he cannot resist filching, so that a dividend may be forth- 
coming. The Limited Liability Act has done much to lower the 
whole tone of commercial undertakings. Thesingle employer who 
had learned his business was not cne-tenth so mean as the modern 
director, He knew his Lusiness, and knew the importance of keep- 
ing up with the times. Juggling finance has taken his place. It 
is very improbable that the technical education of this country is 
one-half as bad as depicted. In any college there are, of course, 
good and bad professors. The professor who is full of private 
practice, and has never been known to lecture, is perhaps not 
unknown. Other professors, if they inquired, would find that 
they could not make themselves understood, or that they simply 
mumbled to a bit of chalk ; but there are professors who teach, 
who infuse their own enthusiasm into their students, and always 
turn outsome good men 7 year. It does seem piteous that so 
few of the professors are good. Those who know would tell us that 
a student who wishes to learn might do worse than join college A 
for mathematics, and attend college K for electrical engineering, 
and college E for some other subdest, if such a course could be 
contrived. The abolition of the premium system would be a good 
thing. There would be fewer rich men’s sons to turn into masters 
if every pupil had to go through the shop as a worker. 

Tt is common knowledge that the premium pupil gets the plums 
whether he deserves them or not. All rich men’s sons do not idle 
away their time at the works, but plenty of poor men’s sons cannot 
| get into a works atall, and if they do go in without a premium 

there is a tendency to keep them on the commonest of labour 
at a microscopic pay, not a fifth of what would be paid to a 
labourer’s son for doing the same work. Plenty of youths are 
working as labourers whose parents think they are on the 
way to become Stephensons. e technical college idea is con- 
siderably overdone. Every boy cannot profitably be put 
through the same course, but one that may be tried with good 
results in cases-is a course of arduous shop work directly 
following the school, and then a three years’ technical cou:se 
at college if the youth has survived and is still bent on engi- 
neering, for he will then know better how to go about bis 
learning and will have some knowledge of men and things. 
Finally, it may be asked why most of the fuss about 
education centres round engineering, chemistry, and manu- 
facturing generally. To this it may be answered that it is 
in these things that the professional man is so much more 
under the thumb of the bu‘iness man than are the other pro- 
fessions. Few men haggle with their physician over his fees, 
even when a fatal termination has supervened. None haggle 
when calling him in and try to put him on a no-cure-no-pay 
basis, Yet the same men will obtain the services of an engi- 
neer and begrudge his modest fee on the ground that he only 
spent a day, and for a day they want to pay at the rate fora 
Siamber. So far from there being a dearth of technical knowledge, 
there is any amount of it going idle ; but there is far too little in 
the heads of those who unfortunately hold the control, and these 
men will not, or cannot, see the need for technical ability and know- 
ledge. W. H. B. 
Queen Anne’s-gate, May 26th. 
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PROTECTION OF IRON AND STEEL, 


$1r,—May I thank you, and through you “‘S.,” the writer of the 
interesting article on the above subject in your last issue, [le is 
evidently a chemist, so that in this department my criticisms will 
be based upon the researches of Spenrath and other scientitic 
chemists. ; : 

As an engineer who has made a special study of this subject for 
some years now, I do not entirely agree with ‘‘S.” He goes too 
far in saying, “‘ Practically speaking, there is no way of stopping 
the erosive process when once iron has begun to rust.” On the 
contrary, rust may be so removed from iron, by the sand blast and 
other methods, as to restore the iron practically to its condition 
before rust attacked it. Engineers should never forget that the 
cost of this cleaning process is tay as necessary as that of 
obtaining the best paint or coating for the purpose. 

Another point on which I differ from him is that all my 
experience teaches me that constructional steel is much harder ‘0 
protect from rust than iron, 


If his remarks on saponification were true of red lead paiat—’.’., 


| red lead and linseed oil—it could not be dissolved with alkaline 
| solutions. But it can. 





* (Our correspondent is in error here. The dye patents were taken 
out in this country, but no patents could be got in Germany at that 
time, and the German chemists ruined the patent protected business in 
this country.—Ep, THE E.] 
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act has been practically and scientifically demonstrated 
» 0 fact aot pigments of high specific gravity—such as red lead 
tha first coating are entirely wrong, and that pigments of low 
cific gravity are the most satisfactory for primary coating of 
el This conclusion has been arrived at after the most elabo- 
- experiment and research by Spenrath, the noted French 
= ical chemist, and other authorities on the preservation of 
— nd steel. Red lead mixed with ochre is worse still, the 
poe dure contained in the latter actually assisting the formation of 
ae under the surface of the paint. Just to the extent that the 
nr predominates cver the oil in any paint is the life, 
We ability and usefulness of that paint or coating curtailed, 
With regard to oxide of iron, owing to its crystallisation the first 
piect of a good pigment is defeated, because it attacks the life of 
on Oxide of iron does not combine with linseed oil at all, 


= ie of drying alone depending on the absorption of oxygen 
by ite oil, in which the pigment assists in a purely mechanical 


, two-thirds of the oxide of iron paints used contain 
over 5 per cent. of carbonate of lime. All such are speedily and 
destructively attacked by locomotive fumes, &c., as well as by salt 
water. Several years ago my attention was directed to some 
remarkable results in metal protection attained by the use ofa 
chemical combination called “‘carbonising coating, made by the 
Goheen Company, of Billiter-street, London, EC, I have since 
invariably used it, and its covering capacity and durability are 
such that I for one shall <r never return to the use of red 

dor oxide of iron paints. The exceeding importance of the 


wave 
Probably 


lea ‘ 
iec st be my excuse for the length of this letter, 
~~ alnaal . Cuas. E, Gritron, A.M. Inst, C.E. 
The Briars, Se!hurst, May 25th. 


THE BRITANNIA BRIDGE, 


sin,—The Britannia Bridge, opened in 1849, has had now a long 
life, 54 years. Its admirable construction—whether due to 
Stephenson or to my old master Fairbairn—and the watchful care 
of successive engineers have preserved the bridge in apparent 
safety up to the present. But the increased traffic, with the 
increased weight of engines employed for both goods and express 
trains of these later times, must tell heavily on the old bridge. 
We know but little of the structural alteration of iron produced 
by long-continued vibration, and can form no reliable estimate of 
what is passing in the material of the bridge. The ordinary 
repairs and painting do not touch the real question of the state of 
the iron itself, quite apart from the strains on the rivets and joints 
which hold the structure together. 

It bas occurred to me, and no doubt to many others, that even 
without going to the vast expense of replacing the bridge by one 
of more modern design, its safety for many years might be ensured 
by the application of suspension cables, according to Stephenson's 
original design. Their use, as you are aware, was over-ruled by 
Fairbairn, who had a just confidence in the strength of the tubes, 











amply borne out by the long time they have lasted. I enclose you 
a rough tracing of the older design, taken from Fairbairn’s 
Britannia and Conway Bridges, page 49. A A are the suspension 
cables, B the girder. The piers of the present bridge would 
almost appear to have been designed for the purpose of adding 
suspension cables at some future time. Whether that is so or not, 
the addition of cables would in no way clash with the architectural 
effect of the piers. It was proposed to connect the cables to the 
tubes in the early design, only for a distance of from ‘‘20ft. or 
25ft. from each side of the centres,”—see Fairbairn, idem, page 
52—and if that were done with a stiffened cable it would give 
probably a long life to the bridge, as well as much ease of mind to 
hervous passengers, amongst whom I suppose I must include 
myself. Tuomas F, Picor, 
4, Fitzwilliam Place, Dublin, 
May 19th. 





FIRE-ZONE MOTORS. 


Sir,—The sufferings of our soldiers in firing lines have been so 
great from want of water, surgical attendance, and ammunition, 
that I beg to say that a well-known motor company is preparing 
for experiment one of its motors to mitigate the evils. The 
shield will be of nickel steel for resisting rifle fire. The motor and 
shield will be heavily fired at when shielding a dummy soldier 
receiving first aid from two other dummies. An officer writes to 
me as follows :— 

“ feel sure a motor such as you suggest would be of great practical 
use, At Paardeberg I ran short of ammunition, both my carriers 
being shot whilst attempting to bring it up. I then sent a third 
messenger, and he was also shot. There a protected motor could 
have passed the dangerous fire-zone. . . . We were the 
whole day without water; men and the wounded suffered fear- 
fully. They had none from afternoon February 17th till the 
morning of the 19tb, the wounded lying unattended the whcle 
day. Here a shielded motor would have helped us. Once I 
occupied a post after eighteen miles’ march and had no water nor 
reserve ammunition, though close to the Boers. 1| think regiments 
should be supplied with some suitable motors—most useful in 
peace, and invaluable in war.” 

Another officer has written to me on the subject as follows :— 

“A protected motor would be of the greatest value in bringing 
ammunition to the firing line. Any man crossing the open is at 
once made a target for a shower of bullets. I saw a good deal of 
this at Belfast in the advanced line. The supply of water to 
troops actually engaged has been such a universal difficulty that 
any means of lightening it would be most welcome.” 

If any officers of similar experience in fire-swept zones, especially 
those of the Royal Army Medical Corps, would be so good as to 
Write tome direct, but not for publication, they would greatly 
further by their advice this pioneer effort to relieve sufferings 
such as they witnessed during the late war. 

EDWARD PALLISER, Major. 


Army and Navy Club, Pall Mall, 
May 23rd, 





THE CONSERVATION OF ENERGY. 

.Sit,—Your correspondent ‘ B,” has, unintentionally no doubt, 
hit the mark in his reference to the ‘‘so-called” /aw of the con- 
Servation of energy. What the remainder of his letter may mean 
—how, for example, space and time can possibly be ‘acted on” 
by gravity or anything else, or what “ energy per foot” may be— 
it is impossible to imagine, 

The principle of the conservation of energy is not a “law,” 
properly so called, at all. A law is the result of experience, and 
its value is proportional to the extent of the experience upon which 
it is based. But the principle of the conservation of energy 
transcends experience, and is, in fact, an intuition the negation of 
Which is inconceivable. It is no more capable of demonstration 
than is the axiom that “ things which are equal to the same thing 
are equal to one another,” since unless its validity is assumed no 


process of reasoning is possible. Similarly every attempt to dis- 
rove it will be found on analysis to be based on an assumption of 
its truth. 

Take, for example, the case of radium, of which we have heard 
so much lately. ere, we are told, is an element which continually 
gives off energy in the form of heat without receiving energy from 
any external source, thus constituting apparently a serious excep- 
tion to the theory of the conservation of energy. Now, what is 
the evidence upon which this emission of energy is based? It is 
that radium causes an expansion in the mercury of a thermo- 
meter bmp near it, the assumption being that since mercury in 
expanding emits a certain amount of energy, that energy must 
have been derived from an external source, in this case radium. 
Eliminate this assumption and reascning becomes impossible. But 
this assumption is nothing more nor less than that very principle 
which this particular case is supposed to disprove. And, no 
matter how the question may be approached, it is impossible to 
conceive any intellectual process by which the existence of energy 
can be demonstrated which does not depend ultimately upon the 
principle that energy can neither be created nor destroyed. 

Admit that things which are equal to the same thing may be 
unequal to each other, and all reasoning, quantitative and qualita- 
tive, is impossible. Deny the truth of the principle of the conser- 
vation of energy and the same result must necessarily follow. It 
is a principle independent of experience, a principle without which 
the results of experience cannot be formulated. 

14, Victoria-street, S.W., May 27th. O. L. McDermort, 





AUTOMATIC CAR COUPLERS. 


Sir,—It is extraordinary that so much time and money are 
wasted on sae useless couplers. Any mechanical engineer 
who goes thoroughly into this question will understand, for obvious 
reasons, central] buffer couplers can never give satisfaction if the 
two following essentials are not observed :—(1) They must self 
steer both laterally and vertically into each other. (2) They must 
fit both laterally and vertically when coupled up, all the play being 
taken by the universa] movement of the drawbar or stem of the 
coupler. 

Is not the number of fruitless experiments with couplers which 
do not contain these two first essentials sufficient proof of some 
great oversight? Nearly every kind of catch, hook and link 
method imaginable have been tried, all with the same dissatisfying 
results, and it stands to reason that these two essentials must be 
contained in a satisfactory coupler for the following reasons—they 
will couple up under any conditions and be equally secure at 
different heights, and, what is equally important, they can be 
uncoupled as easily in any position as on the straight. 

6, Lebanon-road, Wandsworth, 8.W., A. V. Rog. 

May 25th. 





PROFIT SHARING, 

Sir,—Your correspondent, ‘‘An Engineering Cynic,” on the 
above subject has thought fit to traduce the character of the 
‘‘ ordinary bank clerk” in substantiation of his argument. 

As a shareholder in four banks, and as a bank clerk of fifteen 
ears’ service, who has been “scrapped,” or, rather, who scrapped 
imself, I will thank you to let me ask him either to withdraw his 

statement or prove it. 

Bank clerks are not like engineers, and have neither union nor 
organisation, but it is the common or garden bank clerk who has it 
in his power to spread broadcast to the world whether the firm 
which employs the ‘‘junior draughteman” can pay that pocr 
devil’s salary or not. 

Let ‘‘ Engineering Cynic” keep his cynicism to himself and 
leave bank clerks alone. Let ‘‘ Engineering Cynic” point to any 
engineeriog firm which pays 20 per cent. dividend, and scraps its 
men in ten years to do it. Fair Ptay, 

May 25th. 


” 








A PRUFIT-SHARING PLAN ON A NEW BASIS. 


In the /ndependent, U.S.A., of March 12th, is a description of 
the system of profit sharing practised at the works of A. S. Baker 
and Co., of Evansville, Wis. In a recent enlargement of the 
company’s business the capital stock was increased to 300,000 dols., 
200, 000 dols. of which was preferred and fully paid, the rest being 
set aside for profit sharing between capital and labour in propor- 
tion to the earnings of each, allowing the earning power of capital 
to be 5 per cent. and that of labour the actual wages of the work- 
man. In other words, each man’s capital is reckoned at as much 
as would produce his wages at a rate of 5 percent. If, then, the 
profit for the year is found to be 10 per cent., the holder of 
10,C00 dols. of preferred stock would receive 1000 dols., and the 
man whose salary for the year was 500 dols., and whose capital 
of skill, industry, and strength are, therefore, rated at 10,000 dols., 
would also receive 1000 dols. As a matter of fact, the profit for the 
last year was such that each man who earned 600 dols. reczived in 
profits 496-20 dols. 

This is a remarkable departure from the usual methods adopted 
in a profit-sharing plan, and puts the labourer on an entirely new 
basis, inasmuch as it treats his accumulated stock of experience 
and skill, which increase his earning capacity, as a real capital. It 

ives a much larger share of the profits to the workman than has 
en the case under any former plan, with corresponding easing of 
his circumstances and strengthening of his allegiance to his em- 
ployers. The result in the community has been better education 
among the majority of the people, a great increase in the number 
of cottage homes, and the introduction of a much higher standard 
of living throughout the town. 

It would seem as though by some so of profit-sharing which 
shall bring home to the workman his direct interest in the success 
of the business and the loss whieh results from disturbance of 
normal conditions must come the solution of the problem which is 
now one of the most disturbing elements in the manufacturing 
field. It is right that those who furnish the sinews of business 
should have suitable recompense for so doing, and that he who 
directs and takes responsibility should be well rewarded ; but it 
is, nevertheless, only fair that he who employs the skill of his hand 
to further the interests of a business should share in a time of 
prosperity in the fruits of his labour. It is important also that the 
workman have forcibly impre:sed upon him the fact that all men 
are not of equal skill or ability, and that though it is proper that 
a minimum rate be established, it is not fair that a maximum of 
performance be imposed, except as it is set by nature, so long as 
the specially skilled workman is paid for his additional work. 











THE USE OF RE-HEATERS IN COMPOUND 
ENGINES. 

AmonG the valuable papers read before the New England 
Cotton Manufacturers’ Association last month was an unusually 
clear and non-technical explanation of the wise of the re-heater 
in compound engines. While intended more for people not par- 
ticalarly familiar with steam engineering, the paper possesses 
much interest to engineers on account of the valuable data it con- 
tains, based on tests made by the author, Mr. George H. Barrus. 

At the outset it was shown that condensation in compound 
engines is not, as a rule, distributed equally between these 
cylinders, but it is generally greater in the low-pressure cylinder 
than in the high-pressure cylinder. The extent of the loss and its 
distribution may best be exhibited by referring to the results of a 
number of tests made by Mr. Barrus on fairly tight Corliss 
compound engines, In these tests the loss is expressed in 
percentage of the actual consumption of feed-water, and it 





applies to a point on the diagram a little later than the cut-off. 
The percentages for the high-pressure cylinder range from 21-1 


r cent. to 28-3 per cent., and those for the low-pressure cylinder 
rom 23-7 per cent. to 40 per cent.; the averages being, respec- 
tively, 23-8 per cent. and 31-4 per cent. 

In view of the fact that the loss from condensation is noticeably 
greater in the low-pressure cylinder than in the high-pressure 
cylinder, being, in the instances just referred to, no less than one- 
third more in the one than in the other, there seems to be good 
ground for employing special means, such as the re-heater far- 
nishes, for securing the object in this part of the engine. The 
principle on which the action of the re-heater depends is the re- 
evaporation of the water and moisture contained in the exhaust 
steam discharged from the high-pressure cylinder, and, further, 
in cases where the extent of re-heating surface is sufficient, the 
superheating of the whole quantity exhausted. The result is two- 
fold ; first, an increase in the relative amount of power developed 
by this cylinder on account of the new supply of steam produced ; 
and secondly, the use of the steam with increased efficiency, owing 
to the saving of cylinder condensation due to its dryer condition. 
The re-heater tests to which Mr. Barrus referred showed these 
actions in detail, and were made on three independent engines. 
In each case one test was made with the re-heater in complete 
operation, and one with the heating pipes shut off, which practi- 
eally threw the re-heater out of use. 

The first engine is a Greene horizontal cross compound, having 
unjacketed cylinders 26in., and 50in. by 60in. The steam was 
slightly superheated, being furnished by Manning boilers. An 
independent air pump operated the condenser, and the quantity of 
steam it used was ascertained and allowed for. 

The results show a substantial agreement between the total 
quantity of feed-water consumed per indicated horse-power per 
hour, whether the reheater was on or off. This surprising result 
occurred notwithstanding the fact that the reheater caused a 
marked improvement in the action of the steam in its passage 
through the cylinders. It y arom that the re-heater actually did 
reduce the condensation in the low-pressure cylinder, thus securing 
at this point the expected gain. When it was in use, the condensa- 
tion here was 4-4 per cent. greater than in the high-pressure 
cylinder. When the re-heater was not in use the difference was 
10-6 per cent. Aithough there was a saving within the cylinder, 
nevertheless the loss of steam due to that condensed in the re- 
heating pipes to accomplish this result was so great that the net 
economy was reduced to zero. 

The effect of the re-heater upon the power developed by the 
low-pressure cylinder is most noticeable. With practically the 
same power in the bigh-pressure cylinder in the two cases—the 
difference being only 2-1 horse-power—that developed iu the low- 
pressure cylinder was 35-5 horse-power less when the re-heater 
was off than when it was in use. 

The second engine is a Corliss horizontal tandem compound, 
with unjacketed cylinders 18in. and 40in. by 48in., made by the 
Hewes and Phillips Ironworks. The steam was supplied from 
Cahall vertical boilers. The amount of heating surface in the re- 
heater was 75 square feet. The condenser was of the siphon class, 
and no steam was used for operating it. 

The results of the tests show that the consumption of feed water 
is almost identically the same, whether the re-heater pipes were in 
use or out of use. There is, however, 4 greater action going on in 
the cylinders as the effect of the re-heater than in the first engine. 
The condensation in the low-pressure cylinder, when the re-heater 
was on, was 1-3 per cent. less than that in the high-pressure 
cylinder. When the re-heater was off, it was 9-2 per cent. more 
in the low-pressure cylinder than in the high-pressure cylinder, 
thus making a total difference amounting to 10-5 per cent. 
There is also greater effect upon the low-pressure power. With 
the re-heater on, the low-pressure cylinder developed 58-7 horse- 
power more than the high-pressure, whereas, with the re-heater 
off, it developed 19-7 horse-power less, making a total difference 
due to the re-heater of 78-4 horse-power. 

The third engine is a Corliss horizontal cross compound, with 
steam-jacketed cylinders l6in. and 40in. by 48in., built by C. and 
G. Cooper Company. The steam was supplied in a superheated 
condition from Manning boilers. The independent air pump was 
operated from a separate boiler. In this engine the high-pressure 
cylinder was jacketed both on the heads and around the barrel. 
The low-pressure cylinder was jacketed only on the heads. On 
both tests the steam was shut off from all the jackets and the 
engine operated as an unjacketed machine. The re-heater con- 
tained about 550 square feet of heating surface. 

Here again there is practically the same consumption of feed- 
water per indicated horse-power, whether the re-heater was in use 
ornot. There is also the same kind of effect produced by the 
re-heater as regards the reduction of cylinder condensation and 
increase of power in the low-pressure cylinder, as in the two 
previous engines, but in this case the actions are even more marked. 
The difference between the condensation in the two cylinders with 
the re-heater in use was 1-2 per cent., being less in the low- 
pressure cylinder than in the high-pressure cylinder, but with the 
re-heater out of use there was 17-1 per cent. more condensation in 
the low-pressure cylinder than in the high-pressure cylinder, 
making the total difference in the two cases 18-3 percent. This 
improvement is a large one, but so large a quantity of steam was 
required to be condensed in the re-heater to produce it that all 
the advantage was lost. It may be noted here that in this engine 
the amount of heating serface in the re-heater was so great that 
the steam entering the low-pressure cylinder was superheated 
38 deg., but even this failed to secure a net saving of steam by the 
operation. 

The effect upon the low-pressure power was quite as marked as 
thatupon the condensation. With the re-heater on, the low-pressure 
cylinder developed 18-7 horse-power more than the high-pressure 
cylinder. With the reheater off, it developed 40 horse-power less 
than the high-pressure cylinder, making a total difference in the two 
cases of 58-7 horse-power. 

The three tests, reported very completely in Mr. Barrus’ full 
paper, all show the same action with regard to cylinder condensa- 
tion. There is a great reduction in the condensation within the 
low-pressure cylinder, but owing to the loss of steam in the 
re-heater itself, the resulting advantage is practically nothing. 
That the re-heater produces no saving, however, is true only when 
the steam condensed by the reheating pipes is allowed to go to 
waste, and the heat which it contains is lost. In the first engine 
there was4 per cent. of the steam thus condensed, in the second 
8-7 per cent., and in the third 10-3 per cent. The temperature of 
the resulting water, with the high pressures used, is 340 to 350 deg. 
Fah. If it is assumed that the temperature of the feed water 
supplied to the boiler is 125 deg., each pound of condensed steam 
thus lost carriesaway withit over 200 heat uoits, orinround numbers 
20 per cent. of the totalheatofevaporation. Taking thethird engine, 
this loss represented 20 per cent. of 10-3 per cent., or about 2 per 
cent. expressed in fuel consumption. Consequently, if the condensed 
steam from the re-heater of this engine were returned to the boiler, 
there would be a saving of fuel, due toits use, amounting to about 
2 percent. It may be safely concluded, therefore, that although 
a re-heater produces no saving in steam consumption, it will, if 
properly applied, secure a slight economy at the coal pile. 

Apart from the consideration of fuel economy, there is the 
important question of the effect of the re-heater upon the engine 
capacity. The tests show, without exception, that with the same 
power in the high-pressure cylinder, the re-heater produces a con- 
siderable increase in the power of the low-pressure cylinder, and 
to that extent it increases the capacity of the entire engine, In 
the case of the first engine the increase was 4-6 per cent. of the 
total power. In the second engine the increase was 6-3 per cent., 
while in the third it was 11-8 percent. This means that an engine 
without re-heater must have larger cylinders to do the same work 
than an engine with re-heater ; or, if the cylinders are of the same 
siz9, there is more reserve power in the engine which is provided 
with a re-heater. This feature of the subject makes the re-heater 
advantageous even if it produces no other gain.—The Engineering 
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OIL ENGINE AND PUMP. 


| which forms a passage-way from the exhaust valve to the 
| piping, conveying the exhaust gases to the silencer. This 
second tube is quickly heated, after the engine commences to 


Tur accompanying illustrations represent a combined oil | run, by reason of the exhaust gases, and it is said that in two 
engine and pump which, with another similar to it, only of | or three minutes it becomes sufficiently hot to take up the 
slightly larger size, has just been shipped to Johannesburg, by | ignition. After this the heating lamp is extinguished, and 
Messrs. James P. Petter and Sons, Limited. The smaller of | sufficient heat for ignition is maintained automatically. The 
these pumps was of 6 brake horse-power; the other was of | makers explain that an unexpected result was obtained by 

















THE PETTER PUMPING ENGINE 


8 brake horse-power. Both are intended for use with 
ordinary paraffin oil. The smaller is coupled by means of a 
friction clutch and reduction gearing to a 6in. diameter by 
12in. stroke double-acting horizontal pump having a pumping 
capacity of 5860 gallons per hour. In this engine a starting 
tube is used, which is screwed into the outside of the vaporiser, 
and heated in the usual manner by a lamp for starting. 
There is asecond ignition tube in he box under the vaporiser, 


this device. It will be observed that the working tube is pro- 
tected from the strong draughts to which an exposed tube is 
liable. Consequently there is ‘not, so it is alleged, the con- 
stant expansion and contraction which are so injurious to 
ignition tubes. Hence a greater life is claimed for this form 
of tube. We are informed that the arrangement was adopted 
in 1901, and that although a large number have been in 
constant use, the makers have not heard of an instance of the 
working tube requiring renewing. 

The pump possesses no special features. It is 6in. in 
diameter, and has a 12in. stroke. It is coupled to the engine 


by means of a Bridge’s friction clutch. The whole plant has | 


been specially designed for irrigation in South Africa. The 
larger pump alzeady mentioned is intended for the same 
purpose, and is practically identical with the 6 horse-power 
pump. It has, however, a cylinder 7in. in diameter, with a 
12in. stroke, and has a pumping capacity of 8000 gallons per 
hour. 








| GERMAN SHIPBUILDING COMPANIES. 


Ir there is one department of German trade that has 
| suffered less than any other from the industrial depression 
| which has extended over that country for the past three years, 
| it is the shipbuilding branch, the development of which has 
| been promoted as far as possible in recent years both by 
| builders and shipping companies on the one hand, and by the 

Government on the other in the carrying out of the pro- 
| gramme for the extension of the navy. A period of a year or 

two of general industrial reaction makes very little difference 

toshipbuilders, because new constructional work extends over 


————— 
a considerable time as a rule, and repairing jobs ay 
stantly being brought into the docks; but when a third — 
passes away without any beneficial change in the comment 
situation, and the position is aggravated by a falling fr i 
market, it can be well understood that orders for new ie eg 
become somewhat restricted, and as a consequence tr ' 
the builders now begin to experience the effects of the de i : 
in industrial activity, except where auxiliary branches affong 
compensating advantages. Whilst this fact ig clearly Pe 
by a reference to the annual reports of the different 
shipbuilding companies for the year 1902, it is important on 
to overlook the circumstance that every endeavour is bein _ 
forth in readiness to meet the anticipated demand ora “ 
ships in the future. Indeed, this situation must te 
remembered, notwithstanding the decline in the output , 
steam tonnage which took place in Germany last year a 
the considerably smaller amount of such tonnage which 
was in course of construction at the beginning of the present 
| year, 

The Stettin Vulcan Company, which has a share capital of 
£500,000, has been successful in maintaining for 1902 the 
high position of prosperity incidental to the previous year’s 
business, and the locomotive department has contributed its 
share towards the general results in this direction, After 
writing off £126,700 for depreciation, as against £95,500 in 
1901, the net profits amount to £96,370, as compared with 
£95,740, and a dividend at the rate of 14 per cent. has been 
declared, being at the same rate as in the preceding year 
| During the year the company delivered the Bogatyr for the 
| Russian navy, and reports from high quarters state that this 
| is the best ship which has ever been built abroad for that 
| country, whilst three vessels to the same plans are said to 
| have now been taken in hand at Russian yards. Among 
| other vessels the Stettin yard completed a battleship and tyo 
| small cruisers for the German navy, the Kaiser Wilhelm I] 
| for the North German Lloyd, and the cable steamer Stephan 
| for the North German Marine Cable Works Company, the 
| latter ship being the first of its type ever built in the 
| country. The company’s report states that a partial reduc. 

tion in the number of workmen must take place unless large 
orders are received for war and merchant vessels; and in this 
| connection it refers to the proposed establishment of a branch 
| shipbuilding yard on the North Sea coast, for the purpose of 
| dealing with ships of considerable dimensions. This question, 
| which has already received attention in previous years, was 
| raised at the general meeting in May, when some of the 
shareholders objected to the scheme. On behalf of the 
| directors, however, Herr Stahl mentioned that the matter 
| had become one of urgency, and in explanation he stated that 
| the last large steamer only passed out of the harbour by a 
| hair’s breadth, accidentally assisted by the prevalence of high 
water due toa heavy storm. If a remedy were not found for 
| that difficulty, Herr Stahl remarked that the company would 
| not receive any further orders for large vessels for the navy, and 
| that large ships for private enterprises would also be entrusted 
| to other builders. A decision on the question of the new 
| yard was apparently not arrived at by the meeting, but the 
| directors are still negotiating for a suitable site for the 
| 
| 





purpose. 
The Bremen Vulcan Shipbuilding and Machine Works 
| Company, of Vegesack, increased its share capital during 
| 1902 from £200,000 to £300,000, and as a consequence there 
| has been a reduction in the dividend, although the actual 
sum distributed among the shareholders is greater than for 
| 1901. Having made provision for depreciation, the accounts 
| reveal net profits amounting to £29,700, as compared with 
| £28,840 in the previous year, and the dividend declared is at 
| the rate of 9 per cent., as against 12 per cent. on the less 
| capital which participated in 1901. The directors state that 
the workshops were fully employed during the year, and 
operations assumed such proportions that at times as many 
as 3000 workmen were engaged. The output included four 
| steamers, three sailing vessels, and ten steam engine 
| sets, whilst at the beginning of 1903 there were in hand or 
on order one freight and passenger steamer, six freight 
steamers, and one ocean tug. The extension of the ship- 
building yard has almost been completed, and the new plant 
| has been brought into operation in the meantime. The 
| directors’ report refers to the company’s large interest in the 
Vulcain Belge, of Hoboken-Antwerp, and mentions that the 
latter has not as yet yielded any return on the investment. 
The report of Howaldt’s Shipbuilding Works Company, of 
Kiel, which has a share capital of £250,000, states that 
further progress has been made in the develcpment of the 
undertaking, although the amount of the dividend has 
apparently suffered from the impossibility of including in the 
present accounts a large portion of the work carried out 
during the year. This relates to the Russian war training 
ship Okean, which has a displacement of 12,000 tons, and is 
| the largest war vessel yet built in Germany for another 
country. Another ship having a similar displacement—the 
Prinsesse Marie —was built for the East Asiatic Company, of 
Copenhagen. The enlargement of the quays and workshops 
has been continued in accordance with requirements, and 
adjoining land has also been acquired in order to provide for 
future extensions, the total sum expended for these purposes 
exceeding £32,000. After meeting the cost of depreciation 
the accounts show a net profit of £15,343 as against £23,786, 
and the dividend is at the rate of 5 per cent., as compared 
with 8 per cent. in 1901. The company has ample orders on 
hand to provide employment during the present year, and it 
is anticipated that in any case the financial results will not 
be less satisfactory than those for 1902. 

Among other undertakings may be mentioned the Flensburg 
Shipbuilding Company, which has a capital of £165,000, and 
has distributed dividends at the rate of 18 per cent. in each 
of the past four years. The company has completed a new 
dock and has plenty of work until 1904. In the case of the 
Neptune Shipbuilding and Machine Works Company, cf 
Rostock, which has a share capital of £110,000, it has been 
possible to maintain for 1902 the dividend of 9 per cent. 
which was paid in 1901, and the construction of a large float- 
ing dock is proposed to be completed and ready for use next 
spring. The Tecklenborg Shipbuilding and Machine Works 
Company, of Bremerhaven, has a capital of £100,000, but as 
the net profits are less the dividend becomes reduced to 
12 per cent. as compared with 20 per cent. in 1901. Various 
extensions of the works are proposed at an estimated cost of 
£25,000, which is to be raised by the issue of fresh capital. 
The last to be mentioned is the Rickmers Company, of 
Bremen, which distributes 7 per cent., this being the first 
dividend since the formation of the company in 1899. 

In conclusion, attention may be drawn to the attempt 
which is being made to form a new enterprise under the title 
of the North Sea Shipbuilding Works Company, for the 





purpose of establishing a building and repairing yard at 
Emden, the prospering port of the Dortmund-Ems Canal. The 
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ital i sed at £105,000, and it is said that the Prussian 
ogtel at we offered to dispose of a site to the promoters 


1 ent 
Gevhe company on terms favourable to the latter. 








THE CHOICE OF STEAM BOILERS.* 
TROMEYER, M.I.C.E, Chief Engineer, Marchester 
Steam Users’ Association. 


objects of the Manchester Steam Users’ Association 
is, a8 mentioned in its full title, the attainment ts economy = ~ 
plication of steam, and it is therefore only natural that 
at uld have frequent inquiries from our me mbers as to the choice 
= steam boiler. Having thus had to give considerable attention 
© thle subject the results arrived at may, | trust, be of some 
service in guiding otbers. : : 

Forty years ago, my. predecessor, Mr. Lavington Fletcher, 
evidently found himself in a somewhat similar position to mine ; 
there were then in use many types of boilers, inciuding water-tube 
types and there were also many different constructive details in 
pi and the same type of boiler. Mr. Lavington Fletcher decided 
that, for most purposes, the Lancashire boiler was the most suit- 
able, and he then carefully perfected its design. In our 
Manchester office is set up a full-sized front end of a Lancashire 
boiler which he called the standard design, That design still 
holds the field, and, in England, though not on the Continent, it is 
+o this day the recognised standard; the only modifications which 
have been made are that the two longitudinal stay bolts are not 
now fitted, and in high-pressure boilers 1 have recently had to 
introduce a modification which, after three years trial, can now be 
pronounced to be a satisfactory solution of the question of groov- 
ing in the end plates of Lancashire boilers. With high pressures 
these plates have now to be made very thick, up to, say, lin., 
whereas thirty years ago they were rarely made more than jin. 
thick. Modern high-pressure boiler end plates are theretore 
about twenty times more rigid than ancient ones. Most modern 
poilers are also heavily worked, and since condensing engines are 
more generally used there is, of course, much trouble with grease 
in boilers. Under these circumstances it was desirable to give 
relief by making modern high-pressure boilers as elastic as the 
older low-pressure ones, but without in any way weakening them. 
This bas been effected by replacing oft. or /ft. of the plain furnace 
flues by corrugated flues. Instead of fitting these at the furnace 
end, where—due to the fierce fire on one side and scale on the 
other, the corrugated flues suffer so severely that they crack— 
they have been fitted at the back ends of the boilers, and, as 
experience has shown, they are thoroughly efficient in preventing 
grooving around the furnace fronts. ‘the difference of cost 
between two 7ft. lengths of plain flanged furnaces and two equal 
lengths of corrugated furnaces is about £60, 

‘Yhe changed working conditions for boilers, notably the intro- 
duction of high pressures, has led to many novel types being 
placed on the market; their designs were not always as safe as 
could be desired, and during recent years it has occasionally been 
my duty to insist on increased strengths or modified designs. 
Thus, for instance, builders of locomotive types of boilers were in 
the habit of fitting girder stays, which, according to the lowest 
standards, seemed excessively weak, and we have had to insist on 
increased scantlings which now and then interfered with the 
internal accessibility. The very prolonged and apparently satis- 
factory experience of some boilermakers with girders which, 
according to mathematical formulw, were only just capable of 
standing the test pressure, has had a very important influence on 
our decision not to ask for excessive strengths in these parts, for 
although, as guarantors of the safety of our members’ boilers, we 
might be expected to consult only our own interests by insisting 
on excessive strengths ; our position as consulting engineers to our 
members leads us to do our best for them in the way of safety, 
without running into unnecessary expenses for excessive weight of 
material. 

As an old sea-going engineer I cannot but help feeling favour- 
ably inclined towards the general marine type boiler having 
return tubes, for have not these boilers now been in use for many 
years without, as far as | am aware, a single failure’ I am, of 
course, only speaking of those boilers of this type which are 
properly looked after. These boilers are less efficient than Lanca- 
shire boilers with economisers, but more efficient than Lancashire 
boilers alone ; they are, however, expensive, being nearly twice as 
dear as Lancashire boilers of the same power, but they occupy 
only about half the floor space. It was, therefore, but natural 
that I should recommend this type where floor space was either 
not available or where it was very dear. A very serious difficulty 
soon presented itself. For inland towns it was found that the 
external dimensions had to be limited to 9.t, 3in. in length and 
lift. in diameter, and even where the transport was only by sea 
and then by road, and where consequently these dimensions might 
be exceeded, one has to make preliminary inquiries as to whether 
the weight is not too great for the roads, or, rather, for sewers and 
gas and water pipes under the roads, 

A modified torm of the marine boiler is the dry-back return 
tubular boiler. The heating surface lost by having no combustion 
chamber has to be provided for by additional tube heating surface, 
and the result is a boiler of about the same size, power for power, 
as the marine boiler, but weighing less. The brickwork combus- 
tion chamber, however, occupies considerable floor space. 

Water-tube boilers are ditficult to deal with. ‘l'o begin with, 
there are so many different ones. Mr. Leslie Robinson mentions 
fifty-three different types; many of these being, of course, 
designed to work at sea, would appear not to deserve our con- 
sideration, but that is a point of view which does not seem tenable, 
for the conditions at sea are certainly more arduous than ashore. 
It is true there is no scale in boilers on steamers as long as the 
condenser is tight; but then there is grease, which it is well 
known is worse than scale. Another difficulty as regards dealing 
with water-tube boilers is that they are all monopolies, and 
whereas the patentees and their friends have an undoubted right, 
of which they avail themselves most freely, to mention all the 
good results which have been and can be got out of these boilers, 
outsiders would be exposing themselves to considerable risks if 
they were to mention defects which have come to their knowledge, 
unless such information had been obtained by a public committee 
or in a Board of Trade inquiry. It is not my intention to enlarge 
on these inquiries, and I will only remark generally that water- 
tube boilers are unsuitable with sedimentary feed, and where the 
water is not pure these boilers should be accompanied by a water- 
purifying apparatus, the cost for which should, of course, be added 
to that of the boiler. It seems also to be ageneral experience that 
Water-tube boilers have to be designed with more heating surface 
than ordinary ones. It is claimed for water-tube boilers that they 
are fit for higher pressures than either Lancashire, marine, or 
other boilers, but these behave perfectly satisfactorily up to a 
Pressure of 2U0 lb., a pressure which is already in excess of general 
requirements in factories, for it means steam pipes of wrought iron 
or steel and troublesome reducing valves, because many manufac- 
turing processes require only low pressures, It is claimed for 
water-tube boilers that they are quick steam raisers, but, strange 
to say, even in electric power stations, where this argument must 
carry much weight, we tind only the relatively slow steam-raising 

ilers, i.¢, those with large diameter tubes, whereas, the express 
boilers, with small tubes, in which steam may safely be raised in 

to 20 minutes, have apparently never been used. Those 
steam users who have been carried away by the argument of 
quick steam raising seem to have forgotten that no boiler responds 
More readily to sudden demands for steam than does the Lanca- 
shire boiler with its large water volume, Gradually this view is 
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gaining ground, and in stations where water-tube boilers are 
already installed large cylindrical water carrying vessels, called 
thermal storers, are being added. Another point to which 
patentees of water-tube boilers are not likely to draw attention is 
thatany boiler, but more particularly boilers with wide water spaces, 
can easily be made to raise steam quickly by providing artificial 
circulating arrangements, either pumps, as used at sea, which 
draw the cold water out of the boiler bottoms and deliver it above 
their furnaces, or else propellers in the boilers. In either case 
little power is required for circulation, and then, of course, the 
speed of raising steam is limited only by the heat obtained in the 
furnaces, The objection to this arrangement is that it is not so 
simple as lighting tires and waiting; but seeing that a very large 
quantity of coal must be wasted during the long hours which are 
now considered nec ssary for raising steam, it is more than 
probable that the fitting of circulating appliances, combined with 
rapid raising of steam, say, one hour in a marine boiler and two 
hours ina Lancashire boiler, would result in a saving of fuel. 

An important matter, and one which should not be overlooked 
when selecting a type of boiler, is that of general economy ; but, 
unfortunately, the subject is such an intricate one that there is no 
time to do more than give a general summary. 

There are two important heat losses from a boiler—radiation and 
heat carried up the chimney. Radiation is undoubtedly greater 
from water-tube boilers than from marine or Lancashire boilers, 
partly because of the relatively larger radiating surface, partly 
vecause the bricks are at a white heat, on the fireside, as against 
coverings of boilers being subjected only to the steam temperature. 
Assume that there is a constant loss of 5 per cent. of the full power 
beat supply, and suppose that a boiler is worked only eight hours 
out of the twenty-four, then the loss by radiation is 15 per cent. 
of eight hours full power. At half power the radiation is 
10 per cent., the total loss is 30 per cent. If, therefore, we make 
a continuous power test between two boilers we ought to deduct 
10 per cent. from the mean efficiency in the one case and 20 per 
cent. in the other. The fairest boiler trials would be those carried 
out under the normal working conditions, and extending from the 
time the fires are Jit to the time the fires are drawn. 

The loss of heat up the chimney is intimately tound up with 
the efficiency of firing and the ratio of heating surface to water 
evaporated. The efficiency of the heating surface of a boiler—no 
account being taken of radiation—is found, without weighing the 
coal, by subtracting the temperature of the waste gases, as they 
leave the flues, from the initial flame temperature, as calculated 
from the ratio of carbon and hydrogen burnt and the amount of 
air contained in the gases, and dividing the difference by this 
initial temperature. Suppose that we are burning coke with a 
toinimum admission of air, say, 11-6 lb. per pound of carbon, then 
the initial flame temperature will be about 5000 deg. Fah., and 
suppose that the temperature of the escaping waste gases is 
500 deg. Fah. above that of the ingoing air, then thereis evidently 
a loss of 10 per cent. up the chimney. If, as frequently happens, 
the waste gases weigh 25 lb. per pound of carbon instead of 
12-6, then clearly the initial temperature of the flame is reduced 
to 2500 deg. Fah., and if the waste gas temperature is again 
500 deg. the loss up the chimney is 20 per cent. With smoky coal 
even more air is admitted, and we get losses of 30 and even 40 
per cent., to which we have to add 5 to 10 per cent. for radiation, 
or 15 to 80 per cent. for twenty-four hours’ trial, resulting in a 
total loss of 60 and perhaps 70 per cent. 

These chimney losses can be reduced by efficient stoking and by 
reducing the temperature of the waste gases. This is done by 
providing much heating surface or by economisers. When these 
latter are fitted, the question of excessive air admission is of 
relatively slight importance, for supposing that the economiser 
is of ample size, and reduces the temperature of the waste gases to, 
say, 400 deg. Fah., or, say, 340 deg. Fah. above the air tempera- 
ture, then the chimney losses with 20 lb. and 30 lb. of air per 
pound of fuel are 11 and 17 per cent., the difference being only 
6 per cent. When the waste gases have a temperature of, say, 
740 deg. Fah., the losses are doubled, and the difference rises to 
12 percent. Itis also found that the greater the excess of air 
supply the less efficient is the heating surface of a boiler, and it is 
safe to say that lightly worked boilers, having large heating sur- 
faces—including economisers—may, without serious loss, be fired 
with a large excess of air; but hard worked boilers, if treated in a 
similar manner, will show a very serious economic loss, and whereas 
we may burn smoky coal in the one, supplying it, of course, with 
much air, the smaller boiler has to be fired with smokeless coal. 

The above remarks would lead one to think that all we want at 
present is a furnace which, while giving a smokeless flame, requires 
no more air than the theoretical amount, but that is not so ; there 
is one further condition, and it is a very important one, viz., the 
flame temperature should not be excessively high, as it leads to 
boiler troubles, such as bulged furnaces and burst water tubes, a 
subject with which I dealt last year at the Institution of Naval 
Architects. I have recently thrown out a suggestion to adopt 
double combustion, but seeing that this paper already exceeds the 
usual limits, I will conclude by remarking that as matters stand at 
present Lancashire boilers with economisers are doubtless the 
most efficient as regards economy and upkeep, but they occupy 
much floor space. Marine boilers, of course, without economisers, 
are nearly as efficient, and seem to require practically no repairs ; 
they occupy about half as much floor space as Lancashire boilers, 
butcost considerably more. ‘* Economic” and water-tube boilers are 
practically on a level as regards economy and floor space. In both 
cases the heavy brickwork is a constant source of expense not 
incidental to the two other types, and water-tube boilers have this 
additional disadvantage, that except when lightly worked with 
non-sedimentary and non-greasy water troubles are experienced 
with the tubes which, without counting the time wasted in 
stoppages, are a considerable expense, 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 

Submarine tunnel/ing.—The East Boston tunnel for the Boston 
Underground Railway, U.S.A., passes under the harbour, and this 
portion of the tunnel! is 20ft. 6in. high and 23ft. tin. wide, with a 
length of 2700ft. under the water, exclusive of the portions under 
the wharves at each side, This length under deep water is a not- 
able feature of the work, being more than twice that of the Black- 
wall Tunnel under the Thames. The method of construction 
involves the use of a roof shield running on side walls previously 
built in small drifts, and the bulk of the excavation is afterwards 
performed under the protection of the shield. The arch and side 
walls are 33in. thick, and invert 24in. thick, all of concrete. This 
plan of using roof shields was tried unsuccessfully in the Havard- 
street railway tunnel at Baltimore in 1892, but in 1892 it was 
tried with better results in the Clichy intercepting sewer at 
Paris, where the thrust of the jacks was taken by the steel 
centering upon which the arch was built. In the Boston tunnel 
the jacks bear against continuous cast iron bars embedded in the 
concrete. The contractor requested to be allowed to use a cast 
iron arch lining instead’of concrete, claiming that the latter 
material could not be successfully built in connection with shield 
work, but his request was denied. It had at first been intended 
to build the arch in two thicknesses, the outer one being built 
first, and coated with rich cement mortar on the inner face 
before building the inner ring or thickness against it. This 
plan was changed, however, and the arch has been built in a 
single shell, 33in. thick, with continuous cast iron push rods for 
the jacks to thrust against, instead of the thrust being taken 
- — 6in, lagging upon which the outer shell was to have been 

uilt. 

Hydraulic dredger for harbour work.—For the improvement of 
the harbour at Portland, on the Pacific coast of the United States, a 
very large hydraulic or suction dredger has recently been built. 





The hull is of timber 226ft. long, 42ft. beam, and 12ft. deep, with 
a ladder well 11ft. wide and 38ft. long. It is stiffened vertically by 
two steel trusses, 215ft. long, 214ft. deep, and 38ft. apart. From 
the forward ends of the trusses extends a cantilever frame which 
overhangs the ladder well, and serves as a support for the 
mechanism used in raising and lowering the 75ft. hinged boom or 
ladder carrying the suction pipe. Two spud timbers or anchor 
piles, 80ft. long and 3ft. diameter, pass through wells formed in 
either side of the stern. Steam is supplied by Heine water-tube 
boilers. The centrifugal pump is driven by a vertical, inverted, 
triple-expansion four-cylinder engine, the cylinders being 2lin., 
344in., and two 40in. diameter, and 25in. stroke. The 30in. 
centrifugal pump is mounted on a bed-plate bolted to the engine 
bed-plate, the engine and pump shafts being connected by a 
flexible coupling with steel links and pins. The inside diameter 
of the pump casing is 10ft., and its width is 2ft. On the head of 
the suction pipe is a rotary cutter operated by shafting and bevel 
gears from a double tandem compound engine, with cylinders 8in. 
by 12in. and l6in. by 12in. There are two winding engines, with 
double cylinders 10in. by 10in., and each drives a shaft having 
four drums. One engine is at the bow to handle the boom of the 
suction pipe ; the other is at the stern to handle the spuds. The 
suction and discharge pipes are both 30in. diameter, the latter is 
30ft. length, with india-rubber hose connections. The discharge 
pipe is supported on wooden pontoons, 

A pneumatic hoist.—A new compressed air or pneumatic hoist is 

being manufactured in America by the General Pneumatic Tool 
Company, and resembles the differential hoist, except that it is 
operated by an air engine enclosed with the chain drum in a 
cylindrical casing. It is practically the only form of power hoist 
which can be suspended from a single hook and occupy a sufii- 
ciently small head space to permit of its use in p'aces where the 
chain hoist has formerly been employed. A train of spur gears 
reduces the speed, and a high-speed pneumatic motor is used on 
account of the ease and certainty with which the load can be 
sustained by a brake applied directly to the motor shaft. With a 
pneumatic motor, during the process of lowering the load, even 
with the air pipe disconnected and the brake inoperative, if the 
regulator is released both the supply and exhaust ports will be 
closed ; a vacuum will be created during one stroke and com- 
pression during the next stroke, and the intensity of vacuum and 
compression will increase until the load is arrested. Only two or 
three turns of the motor will be necessary to bring the load to rest. 
The motor has three single-acting cylinders, mounted radially 
upon a hub or enlarged portion of the driving shaft. Air pressure 
is admitted to and exhausted from the cylinders as ports in the 
hub rotate past the admission and exhaust openings in the cover 
plate. A governor valve controlled by the load hook supplies at 
all times the amount of air required to handle the load. The 
motor and the gearing are mounted in opposite ends of the shell 
or casing, and both of them run in a bath of oil. The hoist is 
made with either a sprocket wheel for a chain or a drum for a wire 
rope. 
, locomotivez:.—While the construction of large locomotives 
for American railways still continues, there is a general recognition 
of the fact that there are limits to size and power, such as the 
economical length of trains, and the greater difficulty of securing 
full boiler efficiency with huge boilers and fire-boxes. In a very 
few cases these limits have been exceeded, and the engines con- 
sequently regarded as unsatisfactory, but in the great majority of 
cases satisfactory results are obtained. The large locomotives 
have in some cases been objected to on the score of expense 
of repairs and maintenance. But this is due partly to the 
increase in size and weight, which is naturally to be expected, and 
partly to the fact that the detail designs of these engines are to 
some extent experimental, Asa matter of fact, when compared 
on the basis of work done, the large engines may easily be more 
economical than lighter engines. For instance, take the Atchison, 
Topeka, and Santa Fé Railway, which, during the past few years, 
has replaced a large proportion of its goods engines with heavier 
and more powerful engines, including many of the heaviest and 
most powerful locomotives ever built. In 1898 the 1036 engines 
made 2,779,555,250 ton-miles, at a cost of 354d. per million 
ton-miles. In 1902 the 1312 locomotives—which included the new 
and heavier machines—made 4,231,748,520 ton-miles, at a cost of 
33d. per million ton-miles for repairs, This indicates an actual 
economy. Failures of large locomotives are due mainly to improper 
design of details or improper handling in service. Improvements 
in design are steadily progressing, and more care is being taken to 
instruct the men as to the proper handling of the heavy loco- 
motives. 

Street asphalt paving.—Much of the asphalt paving in the United 
States is made with [rinidad asphalt, obtained either from the 
celebrated ‘‘ pitch” lake or from land deposits. It has generally 
been supposed that the lake asphalt was the better, but careful 
investigation and analyses indicate that there is little difference 
between them. In fact, in some respects the lake asphalt is in- 
ferior. It is much more readily acted upon by water, and is 
slightly more susceptible to changes in temperature. They both 
contain, approximately, 55 per cent. of bitumen, soluble in carbon 
bisulphide ; 8 per cent. of organic matter, not bitumen; 37 per 
cent. of mineral matter; 60 per cent. of bitumen, soluble in 
naphtha ; and 40 per cent. of bitumen, insoluble in naphtha. The 
claim that the lake asphalt is superior on account of the presence 
of light oils is found to have very little foundation. The great 
objection to Trinidad asphalt is its tendency to disintegrate under 
the action of water, owing to the presence of soluble salts not 
removed in refining. To obviate this, some paving works grind the 
asphalt in a disintegrator, and wash it twice in tanks of water, 
where it is agitated by revolving paddles. The process is inexper- 
sive, and renders the asphalt more readily refined. As a result, 
tests are now required as follows :—‘‘ The asphalt cement shall be 
tested by coating it on a piece of glass and immersing this coated 
glass in distilled water at a temperature between 70 and 90 deg. 
Fah. The surface of the asphalt cement must remain bright and 
show no corrosion or discoloration after immersion for a period 
of seven days.” About 5000 square yards of pavement made from 
Cuban asphalt fluxed with California naphtha has been tried, the 
asphalt in its natural state being too hard for use in paving. The 
resultant mixture is practically identical with the Venezuelan or 
Bermudez asphalt, and both of them resist the action of water 
much better than the lake asphalt. 

Uniform municipal accounting.—One of the drawbacks to efficient 
book-keeping and accounting in American municipal departments 
is the lack of systematic methods, and this—with the lack of any 
uniformity in practice—makes it difficult to institute comparisons 
between the affairs of different cities. In Chicagoconditions were 
so bad that an accounting firm was employed to devise and institute 
a new system of accounts, and to supervise its operation for the 
first year. The change was made without confusion, and the new 
system has proved a great advantage, while the resultant saving 
in decreased expenses and increased revenues amounted to about 
£200,000 in the first year. In the State of Ohio an Act has been 
passed creating a Bureau of Supervision and Inspection of Public 
Offices, under the Auditor of State. Under the uniform account- 
ing law of that State the bureau must publish annually a form of 
comparative statistics of cities, villages, townships, school districts, 
and other taxing bodies. The bureau has had to draw up a 
schedule or plan by which the various accounting officers must 
furnish the specific information required, and several of the large 
cities have already adopted the new schedule and system of 
accounts. A uniform summary of statistics for the reports of 
waterworks is in use by some municipal water departments. This 
covers physical as well as financial statistic:, but does no more in 
the way of accounting than to suggest a uniform system. The 
outline for waterworks statistics was adopted by the New England 
Waterworks Association in 1885, and has since been endorsed by 
the American Waterworks Association, the Central States Water- 
works Association, and the American Society of Municipal Jmprove- 
ments. Asa result of co-operation between the Street Railway 
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Accountants’ Association of America, the Association of American 
Accounting Officers, and the National Convention of State Rail- 
road Commissioners, a detailed accounting system for tramways 
has been adopted by these todies. In 1901 the National Electric 
Light Association adopted a uniform system of accounting for 
electric lighting plants, and in 1902 the American Gaslight 
Association adopted a detailed system of accounts. 








A STEEL WORKS AT ROCHESTER. 


IN about three weeks’ time the industries of the Thames and 
Medway districts will have received what promises to be a very 
desirable impetus by the commencement of the steel works on the 
banks of the Medway at Rochester. Some twelve months ago a 
few influential gentlemen met for the purpose of taking into con- 
sideration the advisability of laying down an extensive steel 
industry in the South of England. As the result, the Medway 
Steel Company was formed, with Mr. Douglas Vickers—Messrs. 
Vickers, Sons and Maxim, Limited—as chairman, and Mr. George 
P. Wilson—formerly of Messrs, Chas. Cammell and Co., Limited, 
Sheffield—as managing director. 

A scheme was formulated and speedily put into operation. The 
capacious premises to be utilised for this purpose are now a stand- 
ing evidence of itsimportance. The preliminaries to active opera- 
tions were performed on Monday afternoon, when, in the presence 
of a gathering of directors, ladies, officials, and workmen, the 
large Siemens furnace was lighted for the first time. 

The works are situated in close proximity to the water, and, 
moreover, are connected by a line of railway with the main line. 
It is intended, however, to utilise the river as the principal mode 
of transit. Steel castings are to be the product, and when it is 
remembered that these are the only works of their kind further 
south than Sheffield, the concern ought to prove a successful under- 
taking. The company was promoted for the purpose of supplying 
the Thames and Medway districts, and, in fact, the whole of the 
South of England as the business increases. For a commence- 
ment, the weekly output will be about 100 tons of steel; but this, 
it is expected, will shortly be increased by the extension of the 
plant. At the ou'set, from sixty to eighty men are to be employed, 
this number to be gradually increased to about two hundred. 
The works cover an area of about 550ft. in length by 180ft., the 
main entrance being from High-street, Strood. Everywhere 
evidence is to be found of the up-to-date character of the plant. 
The furnace is of the 7-ton acid Siemens-Martin type, while there 
are also an annealing furnace and a mould-drying stove, the whole 
being supplied with gas by two ‘‘ Duff” gas-producers. The main 
chimney is 120ft. high, and is composed of iron, lined with a 
thickness of 9in. of fire-brick at the bottom and 44in. at the top. 
In reference to the erection of this large ‘‘tube,” it is worthy of 
mention that 80ft. of its length was fixed together before being 
raised into a perpendicular position. This operation occupied 
only about two hours—a feat, we are advised, that has never been 
previously performed in this country. The principal building is, 
of course, the foundry. This erection is built in two bays, is 
150ft. long and 100ft. broad. On the right side there is an 
additional building, 21ft. wide, and of the same length as the 
foundry, to be used as the sand-mixing shop and stores, while 
provision is made for any extensions to be made on the north side 
of the foundry. There are two overhead cranes in the foundry, 
one of ten tons and the other of five tons, and, like all other 
machinery, are electrically driven. In the power station there 
are two 35-kilowatt motors, these being driven by two powerful 
gas engines, for which the gas is supplied from the city. The 
Medway cottages have been bought by the company, where the 
offices and an extensive chemical laboratory are erected. As the 
business expands, however, these are to be re-constructed for any 
additional shops that may be required.—Rochester and Chatham 
Journal. 








NOTES FROM JAPAN. 
(From a Correspondent.) 
Tokyo, April 18th. 

The Tokyo electric railvay.—A provisional agreement was signed 
on March 18th between Sir Malcolm MacEacharn—Mc’llwraith, 
MacEacharn and Co.—as representing a British contracting 
syndicate of the one part, and the Tokyo Electric Railway Company 
of the other part, to the following effect :—The work is to be com- 
pleted within two years. The total cost, originally estimated at 
6,000,000 yen, is now placed at 7,500,000 yen. The yen is equal to 
2s. The British syndicate is to supply the rails, rolling stock, 
motive power, and all necessary fittings. The fixing of machinery 
and laying of rails will also be carried out by the syndicate, who 
will guarantee the efficient working of the line for one year. The 
company in the first instance merely acquires the properties and 
does the levelling. Materials are only to be paid for on arrival in 
Japan, and a portion of the purchase money is to be withheld by 
the company during the twelve months when the line is being 
worked under the contractors’ guarantee. The above informal 
agreement will have to be ratified by a general meeting of share- 
holders, but it is anticipated that the scheme will go through on 
the lines given here. Up to the present the only means of public 
conveyance in this huge city, with the exception of the ubiquitous 
rikisha, is a very inadequate but highly profitable horse-tram 
service. 

Shipbuilding,—The Nagasaki Dockyard has built, launched, and 
equipped another large vessel for the Nippon Yusen Kaisha’s fleet. 
The Aki Maru is a mixed cargo and passenger steamer of 6444 
tons gross, and is fitted with ail the latest improvements for the 
handling of cargo and the convenience of passengers. She has 
been built under the Japanese Government ‘“‘ Regulations for 
Superior Craft,” and is registered 100 Al at Lloyd’s. She has left 
on her maiden trip from Hongkong to Seattle, U.S.A. 

Tokyo Electric Railway Company.—A provisional agreement was 
signed on March 16th between Sir Malcolm MacEacharn, of Messrs. 
Me’Ilwraith, MacEacharn and Co., as representing a British con- 
tracting syndicate, and the directors of the Tokyo Electric Railway 
Company. 

Alleged bagus invoices.—The Vice-consul for Japan in London 
has lately addressed a strong despatch to his Government on the 
subject of malpractices by Japanese import merchants. This 
protest has been published in the Japanese Press, and the follow- 
ing is a translation :—‘‘ A Japanese firm, occupying a high position 
in Japan, asked an English firm to invoice its goods some 20 or 
30 per cent. below their real value, and even demanded that blank 
invoices should be furnished. These proposals were based on an 
assertion that the common practice in Japan is to evade Customs 
duties, and they were backed by a very unequivocal intima- 
tion that failure to comply would involve loss of custom for 
the English firm. The latter, not accustomed to do business in 
such a manner, and apprehensive that these manceuvres would 
bring discredit on Anglo-Japanese trade in general, laid the 
matter before the Japanese Consulate, and suggested that suit- 
able steps should be taken. It is added that many letters of a 
like tenor are on file, and that their holders are willing to submit 
them for Consular inspection at any time. Of course, the effect 
of ali this in creating distrust of Japanese merchants can scarcely 
be over-rated.” 

New harbour schemes.—In my notes of January 20th the Waka- 
matsu Foundry was mentioned. The main justification for such 
an enormous expenditure on this undertaking in this particular 
locality was its proximity to the Kyushiu coalfields, as the 
approach is only accessible to vessels of small draught, and all iron 
ore has to be brought from other parts of Japan or imported from 
China, It has a good, though shallow, harbour, which is now 
being dredged to a depth of 20ft, at low water, at a cost of 





3,000,000 yen. This work is to be completed by the end of March, 
1904. There is a large export of coal from the neighbourhood 
which at present goes by rail to Moji for shipment there. The 
Government contributes 1,000,000 yen towards the cost, and the 
Kyushiu Railway Company is constructing two piers for the ship- 
ment of coal. If this scheme is carried out and proper facilities 
are given to steamers, it has every prospect of becoming the most 
important coaling port in the country—the position which Moji 
holds at present. Another harbour which is being constructed in 
Kyushiu is that of Omuda. The Mitsui Mining Company initiated 
this enterprise, which will cost 10,000,000 yen. Work is to be 
started shortly, and dredging is to be carried to a depth of 20ft. 
The port is intended as an outlet for the Miike coal, and will 
monopolise the coaling trade which now belongs to the port of 
Kuchinotsu. ‘ 

Oil prospects.—Very little has come out with regard to the 
operations of the International Oil Company. The undertaking 
seems to have been started with a retining plant equal in complete- 
ness and siz2 to any existing in other parts of the world. It 
appears, however, that the company did not own oilfields, It 
has to depend upon what crude oil it can purchase from the 
various Japanese companies in the Echigo district, and these have 
practically boycotted the International by raising their prices 
prohibitively. It has lately been stated that the International 
Company has acquired property in the Hokkaido—Northern 
Island—and that it has sunk two experimental wells there, 
but with most unsatisfactory results. It is expected that it 
will have to abandon this field and make tbe best arrangements 
it can with the Echigo firms. Japanese papers mention the 
fact of very extensive oilfields being known to exist in the Island 
of Saghalien—Russian territory, rorth of Japan—extending over 
a length of 350 versts, and near the sea coast. They assert that 
borings were put down by a Russian in 1901, and that he struck 
oil at a depth of 150ft., of excellent quality, It is stated that a 
Russian company is being formed to work this field. 








LAUNCHES AND TRIAL TRIPS. 


MELANIE GROEDEL, steel screw steamer ; built by, Wm. Gray 
and Co., Limited; to the order of, Groedel Bros. Steamship 
Company, Limited, Londan and Buda Pesth ; dimensions, 336ft., 
47ft., by 24ft. 10in.; engines, triple-expansion, 24in., 38in., and 
64in., by 42in., pressure 180 lb. ; constructed by, Central Marine 
Engine Works of builders; average speed, 11 knots; trial trip, 
May 20th. 

HELMSMAN, steel screw steamer; built by, Messrs. Wood, 


London ; dimensions, 160ft., 25ft., by 12ft. 6in. ; to carry, 550 
tons on a light draught ; engines, triple-expansion, 134in., 22in., 
and 36in., by 27in., pressure 180 lb. ; constructed by, North- 
Eastern Marine Engineering Company ; a speed of 11 knots was 
attained ; trial trip, May 20th. 

Norp III., screw passenger and cargo steamer; to the order 
of, Consul Victor Ek for Finland ; dimensions, 250ft., 35ft, by 
22ft. 6in. ; to carry, a deadweight of 1250 tons and passengers ; 
engines, triple-expansion, 22in., 35in., and 59in., by 39in., pres- 
sure 180 lb. ; constructed by, Richardsons, Westgarth and Co. ; 
a mean speed of 12 knots was easily maintained ; trial trip, 
May 22nd. 








THE Baku OIL Frecps.—The crisis through which Baku was 
passing in 190] reached its climax in January and February, 1902. 
Crude oil was then offering at 4c. per pood—ds. 2d. per ton. As 
soon as the ice broke up in the north of Russia, and shipments 
could be made to the interior markets, local prices improved 
generally all round; but on the close of the navigation the 
markets again collapsed, although they did not reach the low 
level of the winter of 1901-2. A curious position was brought 
about in the early spring by the accumulation of stocks of kerosene 
at Batoum, when the price of the refined kerosene remained for 
some time below the price of crude oil. 


THE GEOLOGY OF LEICESTERSHIRE.—It may interest many of 
our readers to know that the Board of Agriculture has published 
very recently a ‘‘Memoir of the Geology of the Country near 
Leicester,” price 3s. This memoir contains a full account of the 
geology of Leicester and adjacent country northwards as far as 


the important granite quarries of Mount Sorrel and eastwards into | 


the borders of Rutlandshire. The district is essentially a clay 
country, being largely Keuper marls, lias clays, and boulder clay. 
The drift deposits cover the larger part of the area, and their 
importance from an agricultural point of view is evident. Records 
of boring and well sections are given, and there is a full list of 
fossils from the trias, rhetic, and lias formations. The colour- 
printed drift map sheet 156, price 1s. 6d., which accompanies this 
memoir has attached to it a section showing the general structure 
of the country. 
obtained from any agent for the sale of Ordnance Survey maps, or 
directly or through any bookseller, from the Ordnance Survey 
Office, Southampton. 


ENGINE BUILDING IN GLOUCESTER.—Messrs. W. Sisson and Co., 
of 1, Quay-street Ironworks, Gloucester, have just completed the 
construction of what is believed to be the most powerful set of 
engines made in Gloucester. They have built to the order of 
Mr. C. P. Markham, of Chesterfield, a Sisson patent four-crank 
triple-expansion enclosed self-lubricating high-speed engine of 
marine type for a large steam yacht built, and now in course of 
completion, by Palmer’s Shipbuilding and Engineering Company, 
of Jarrow-on-Tyne. The engine is designed to develop 800 indi- 
cated horse-power at about 260 revolutions per minute, the work- 
ing pressure being 2001b., giving a speed of about 124 knots per 
hour, and owing to the special arrangements introduced in the 
construction, the space occupied is very moderate having regard 
to the power developed. Messrs. Sisson had previously built 
engines of 6(0 and 400 indicated horse-power, so that their latest 
production is considerably in advance of previous efforts. Messrs. 
Sisson and Co. have also supplied the plant for generating electric 
power and lighting on Mr. Markham’s yacht, consisting of a 
B.R.W. Westinghouse generator, directly coupled to a small 
Sisson patent double-crank enclosed engine, which also drives 
direct the centrifugal pump which circulates the water through 
the condenser of the main engine. 


THE METROPOLITAN WaTER BoarD.—Mr. William Terrey, 
general manager of the Sheffield Corporation Water Department, 
has been appointed clerk to the Metropolitan Water Board at a 
salary of £1500 per annum. There were 121 applicants. The 
number was reduced toten, and afterwards to three. One of the 
three withdrew, and on the names of the remaining two being 
put to the Board, Mr. Terrey was elected by thirty-eight votes to 
nine. Mr. Terrey’s appointment is subject to the following con- 
ditions :—(1) That he gives his whole time to the duties ; (2) that 
he is not allowed to undertake or to be concerned in any other 
business than that of the Board ; (3) that on retirement he is not 
to claim or be entitled to any pension under the Superannuation 
Act of 1866. Mr. Terrey, who is forty-six years of age, has had 
a life-long association with the management of water undertakings. 
He began his career in Nottingham, first under the Waterworks 
Company, and afterwards as assistant manager when the Corpora- 
tion acquired the undertaking. In 1887 he was appointed to a 
similar position by the Sheffield Corporation on their acquiring, 
by purchase, the business of the Sheffield Water Company. Mr. 
Terrey subsequently succeeded to the higher position of general 
manager, in which position he has fully justified the confidence 
reposed in him, His departure from Sheffield is very much 
regretted, 





| will have to do before very long. 


Copies of the memoir and of the map may be | 





THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 


(From our own Correspondent.) 


THERE is nothing new to report in the engineering or iron d 
steel trades of the Midlands this week. The works are en, me 
upon old contracts, some of which it is desirable to complete fer 
the Whitsuntide holidays. Tbe iron and steel market js fairly 
steady, and quotations remain, asa rule, as last given, except that 
here and there there are traces of weakness, A verdict of 
‘accidental death” has been returned in connection with the 
recent boiler explosion at the Ledsam-street works of ag 
Bellis and Morcom, when two men were killed, and the firm hice 
been exonerated from all blame, for it was clear that they took 
every precaution, The directors of the Mint have recommended 
a dividend of 10 per cent. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—Although the situation generally throughout the 
engineering trade remains much as I have reported cently, in 
some important sections there is no scarcity of work. Sir William 
Armstrong, Whitworth and Co., who during the last couple of 
years have introduced a new and important industry to this distriet 
by the laying down of perhaps one of the largest and most ¢ omplete 
and up-to-date armour-making plates in the country at their 
Gorton works, are full of orders both for the English and for 
foreign Governments tbat will keep them exceedingly busy for g 
long time ahead. ‘The activity which I have reported of late 
in the locomotive and railway carriage and wagon building 
trades is fully maintained, and electrical engineers haye 
plenty of work, both on hand and in prospect. The heayy 
stationary engine builders in the Bolton district are also well 
supplied with orders, both for home and abroad. The leading 
machine tool makersin Manchester and the surrounding neighbour. 
hood who have specialities in the modern type of tools are also 
mostly well engaged. Boilermakers, although perhaps not so 
badly off for orders as at the commencement of the year, are stij| 
not more than indifferently engaged as a rule, some firms stij] 
reporting a scarcity of work. The prevailing complaint throughout 
the general run of engineering continues, however, that there is 


| not sufficient new work giving out to fill up order books at all far 
| ahead, and that even where establishments are fairly well off for 


Skinner and Co., Limited ; to the order of, Mr. C. Rowbotham, | the present, they are practically being kept going only from handto 


mouth. 

Throughout both the iron and steel trades of this district the 
business position remains anything but satisfactory. For the most 
part buying still drags on in the slowest possible fashion, and 


| although there is little actual quoted change in prices the general 


tendency is towards weakness, with sellers of pig iron prepared to 
quote extremely low on forward sales. ‘The fluctuation and 
gradual weakening in warrants prevents any confidence, and 
checks buying at all far ahead. Hematites alsogradually weaken, 
and makers in some cases have had to follow the recent downward 
movement of the market by reductions of 6d. per ton. Makers’ 
quoted rates for finished iron and steel for the most part remain 
nominally unchanged, but there is comparatively little business to 
really test prices, and, so far as the market affords any indication, 
it is easier. 

At Manchester on Tuesday there was again but a very slow sort 
of market, buying being mostly restricted to very small quantities, 
and in view of the approaching Whitsuntide holidays users were 
holding back any orders that were not of pressing importance, For 
local and district brands of pig iron makers’ quoted rates are un- 
changed from last week, No. 3 foundry Lancashire remaining about 
56s. to 56s. 6d., less 24, and Derbyshire about 55s. to 5bs, net 
delivered Manchester. Lincolnshire makers, at their meeting on 
Friday, had the question of prices again under consideration, but 
no further change was made on their list basis rates, which remain 
at 51s. net for No. 3 foundry delivered in the Manchester district, 
This price, however, is out of the market, merchants competing 
for any orders at 6d. to 1s. per ton less, with the result that makers 
are just now booking practically little or no new business, 
Forge qualities meet with only the smallest possible inquiry, 
as finished iron makers are booking no new orders of any 
moment and are holding back from placing further orders for 
raw material until prices come lower, as it is fully anticipated they 
Quotations can only be given 
nominally at about 52s., less 2 for Lancashire ; 50s. Sd. net 
Lincolnshire, and 50s. to 60s. 6d. net Derbyshire delivered War- 
rington. Middlesbrough iron is again easier, with forward sellers 
at extremely low figures, and current quotations not averaging 
more than 54s. 4d. to 54s. 10d. net for No. 3 foundry delivered by 
rail Manchester. Scotch iron also remains weak, and delivered 
Manchester docks quotations for Eglinton are about 5%s. 3d. to 
58s. 9d.; Glengarnock, 60s, to60s. 6d. ; Gartsherrie, about 61s. 6d. net. 
The weakening tendency reported last week in hematites has been 
followed by some reduction in makers’ quotations, which now 
average for ordinary brands about 67s. 6d., and one or two special 
brands quoted about 68s, 6d. net, with open market prices about 
66s. to 67s. where dealers are selling against warrants. _ 

Finished iron makers report an absence of new business, and 
forges are mainly kept going with deliveries on account of 
contracts already on the books, both merchants and consumers 
still holding back from buying in the expectation of lower prices. 
The Association basis for Lancashire bars remains £6 10s., and for 
North Staffordshire bars £6 10s. to £6 15s. delivered Manchester 
district. For the small business that is just now being put through, 
makers in most cases are holding to about the above quotations, 
but orders of any weight open to competition are being «uoted 
for in the open market, and substantially below these figures, 
£6 7s. 6d. to £8 8s, 3d. being reported as prices at which favourable 
specifications could be placed. Sheets average about £8 to £8 2s. 6d., 
and hoops remain at the Association basis of £7 2s. 6d, random to 
£7 7s. 6d. special cut lengths delivered Manchester, and 2s. 6d. 
less for shipment. Only a hand-to-mouth sort of business is still 
reported by nut and bolt makers, with prices nominally unchanged 
where very small parcels are booked, but for anything of weight 
there is cutting in quotations to secure business. 

In the steel trade a restricted sort of business is still the general 
report, with a tendency towards weakness in prices. Local-made 
billets remain steady at about £4 15s, net delivered Manchester. 
Bars range from £6 5s, to £6 7s. 6d. up to £6 10s. ; angles about 
£5 15s. to £5 17s. 6d., and common steel plates £6 7s. 6d. to 
£6 10s., with boiler plates ranging from £7 as the outside quotation 
to £7 2s, 6d. as the Association basis for Lancashire boiler specitica- 
tions delivered in the Manchester district. : 

Messrs, John Hetherington and Sons, Limited, of Ancoats Works, 
Pollard-street, Manchester, have just now quite a number of special 
tools in hand, and amongst them several lathes designed to meet 
the demand of the special high-speed steels. In these lathes width 
of belt and diameter of cone have necessarily received particular 
attention, but as Messrs. Hetherington are not believers in the 
highest-talked-of cutting speeds, with insignificant small cuts, 
although velocity has been given its due share of attention 
in designing these lathes, the firm prefer rather a medium 
rate of, say, 50ft., and heavy cut and feed power, so as to 
overcome the lumpy or unequal sides of forgings or other 
lathe objects. I may add that in these lathes the headstocks are 
from 8in. to 14in. centres and upwards, and are provided wit 
twenty-four changes of speed through four-speed single-speed 
cones, single gear and double gear. Messrs, Hetherington are also 
making a special departure in horizontal universal milling 
machines, in which they also provide twenty-four changes of 
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so that any diameter of cutter from lin. up to 12in. 
peveter can be employed at the correct cutting speed on any 
- of metal used by British engineers, The feeds are kept 
o- te and distinct, and not controlled by the revolutions of the 
” ile Special attention has also been given to the rigidity of 
= table and knee slides, and the cutting power of these 
the ines, it is claimed, is more than double that of the best 
American type of equal capacity. : 
“Although, in view, of the Whitsuntide stoppages next week, pits 
are being kept running more nearly full time than would, perhaps, 
therwise be the case, it is exceptional where more than about four 
, sis being put in, Even with this restricted output, supplies of 

plasees of fuel are in excess of _the demand, and at most of the 
‘ollieries stocks go on accumulating, but in all probability these 
pe to a large extent be cleared away during the ensuing Whit- 
atid stoppages, which throughout Lancashire extend over 
sractically a full week. Prices, taking them all through, are being 
hairly well maintained at late rates, and it is only where special 
clearance sales have to be made that there is any material cutting 
in quotations. : : as 

With the advent of summer-like weather house-fire qualities are 
necessarily rapidly quietening down, with pricos weak, although 
not quotably lower. The lower descriptions of round coal continue 
jn moderate inland request for ironmaking, steam, and general 
manufacturing purposes ; but with more than ample supplies to 
meet requirements prices tend towards weakness, and at the pit 
mouth, except for some special qualities, scarcely average more 
than 8s. 3d. to 8s, 9d. per ton. The shorter time that collieries 
are now working is curtailing the output of slack ; notwithstanding 
this there are plentiful supplies on the market, with a tendency to 
ease down in prices, which are generally getting back to something 
like the basis ruling before the advances which most collieries were 
quoting earlier on in the year. Common sorts of slack can now 
be readily bought at 4s. dd. to 4s. 9d.; gcoa medium sorts at 5s. 
to 5s. 6d.; with best slack not averaging more than 6s, 3d, to 
és, 9d. at the pit mouth. 

A fair amount of business is in some quarters reported for ship- 
ment, but generally there are ample supplies offering, and for 
clearance sales extremely low prices continue to be quoted. 
Delivered at the Mersey ports, 9s. 3d. to 9s. 6d. is being taken 
for special lots, with ordinary quotations about 9s. 9d. to 10s. 


speed 


r ton. 

Por coke the demand is being fully maintained, and prices 
strong at late rates. 

Barrow.—-The demand for hematite pig iron is very steadily 
maintained, and the week’s business as between makers and users 
has been of a satisfactory character, and has totalled up to a good 
round tonnage. There is a good demand for mixed Bessemer 
numbers, and makers are well sold, but there is not a large trade 
doing in warrant iron. The fact is, for some time past there has 
not been much speculative interest shown in hematite warrants. 
For many years heavy stocks of warrant iron were held in this 
district, and those who held them did not profit by the transac- 
tion ; indeed it meant a considerable loss in the way of interest on 
invested capital. The result is that makers of hematite iron have 
now practical command of the market, and speculative operations 
are not moving prices up and down at the dictation of those who 
do not buy iron and do not sell it, but deal in differences. Mixed 
Bessemer numbers are sti]l quoted at 59s, 6d. net f.o.b., while 
warrant iron is at 58s. 6d. net cash sellers, buyers 3d. less. Only 
thirty-four furnaces are in blast, being a reduction of two on the 
week, and comparing with thirty-six furnaces in blast in the corre- 
sponding week of last year. There is a decrease in stocks this 
week of 2001 tons, brought about by the temporary blowing out of 
furnaces, The stocks now in hand total up to 23,127 tons, being 
a decrease since the inning of the year of 1176 tons. 

Tron ore is steady at 12s, for good average sorts net at mines. 
Spanish ores are in good demand at 16s. 6d, net at West Coast 


rts, 

P The steel trade is brisk in the rail department, and orders are 
still offering to a very large extent. Prices are steady at £5 10s. 
per ton, Light rails are in good demand, ané so also are tram 
sections. There isa poor demand for ship plates, but prospects 
are improving. Hoops are also quiet, but there is a gaed tate in 
billets, tin bars, slabs, and general steel merchandise. There is 
only a om demand for heavy steel castings. 

Shipbuilders and marine engineers are not so busily employed 
as they have been, but there are better prospects of some special 
work, which is needed in order to maintain activity at the yards. 
It seems to be generally understood that the order for one of the 
Cunard boats will not come to Barrow. There is, however, the 
report of the order for ten submarines from the British Govern- 
ment to be built at Barrow, and also another of the new Scout 
class. Prospects of other Admiralty work are also promising. 

During the past week the exports of iron and steel have not 
been quiet. Of iron 4095 tors were shipped, and 5330 tons of 
steel, as compared with 8050 tons cf iron and 13,549 tons of steel 
—a decline in iron of 3955 tons, and in steel a decrease of 8219 
tons, The shipments of iron this year stand now at 160,818 tons 
and steel 234,935 tons, as compared with 166,088 tons of iron and 
212,012 tons of steel—a decline in iron of 5270 tons, and in steel 
an increase of 22,923 tons. 

Coal and coke are quiet, and there is no improvement to note in 
prices, 








THE SHEFFIELD DISTRICT, 
(From our own Correspondent.) 


THE sudden advent of summer weather would, in the ordinary 
course, have at once caused house coal to be languid, but there is 
no perceptible lessening’in the demand, owing, no doubt, to the 
fact that the Whitsuntide holidays are at hand, and that all the 
coal raised till then will be required to tide over ‘play time.” It 
isexpected, however, that although domestic fuel is now in pretty 
full request, the fall in prices of 6d. to 1s. per ton reported in certain 
districts will soon become general. Best Silkstones are still at 13s. 
to 13s, 6d. per ton, Barnsley house fetching from 11s. to 11s. 6d. 
per ton, snd seconds from 9s. to 10s. per ton, all at the pits. 

With the opening of the Baltic ports steam coal is bound to get 
brisker. As yet the weight is not equal to full supplies ; still more 
than an average tonnage is being taken on home account, and there 
18 no likelihood of values being reduced for some considerable 

riod. The railway companies and other large consumers who 
ave contracted at 9s. per ton find themselves better off than those 
= go into the open market, where 6d. to 9d. per ton more has to 

paid. 

he steady improvement in slacks has ‘continued, and now the 
demand is in excess of the supply, with the inevitable result of 
better prices, 6d. per ton extra being easily realised for the best 
qualities, Coke continues very steady, and values are still well 
maintained at from 11s, and 11s, 6d. per ton for ordinary foundry 
coke, to 13s, and 13s, 6d. for the best South Yorkshire coke ; 
washed making a little more. 

Business continues somewhat quiet in the leading departments of 
the heavy trades. In several directions good work is reported, but 
in the majority of instances full employment is not being given, and 
many firms complain of depression. In iron, steel, and raw material 
generally there is practically no buying for delivery on forward 
account, Several of the engineering houses are rather better off 
for work, and there is considerable firmness in the moulding 
trades. In both instances, however, reports are very varying, 
and the condition of affairs can scarcely Be said to be generally 
satisfactor + There is less doing in Swedish iron and steel, the 
diminished demand from Sheffield houses being somewhat singular 
in view of the much larger trade done with the United States and 
Germany, The falling off in the local demand is attributed to 
several of the Sheffield firms now manufacturing their own steels 
to meet the requirements formerly dependent on Swedish 
qualities, The Swedes, on the other hand, are turning out 





every year more tool and finished steels and wire ropes, and 
are thus making the competition keener in the market for orders. 

The demand for hand-made files is still attenuating, and 
machinery is being more freely used every day. One of our 
large steel houses purchased some years ago the English rights 
of an American file-cutting machine, which has been used ever 
since in their establishment. The firm in question have now 
fifty of these machines at work in eight sizes, which are made 
by themselves, owing to the patent having expired. Another 
Sheffield house has produced a rival to the file-stripping machine 
now generally used. The new invention is said to be exceed- 
ingly simple, and yet most effective, doing the work of four prac- 
tised hands. There is little change to report in the other branches 
of local industry ; here and there are signs of slight improvement, 
but taking the condition of affairs all round, the industrial situa- 
tion leaves much to be desired. A considerable order for pro- 
jectiles has recently been received by a leading Sheffield house, 
who are also very busy in specialities for tramways and electric 
tractica purposes generally. 

{n the lighter departments of cutlery, silver-plating, and 
Britannia metal, only two of the larger houses are doing fairly 
well; the smaller establishments find business anything but 
satisfactory, and there seems no immediate prospect of improve- 
ment. 

Professor W. C. F. Anderson, M.A., has been appointed 
Secretary of Education for Berkshire. Mr. Anderson is one of the 
abiest members of the Sheffield University College staff, and while 
he is to be warmly congratulated upon his appoinment, his 
departure will cause a distinct loss to the intellectual and educa- 
tional forces of this city. 

The Lord Mayor and Sheriffs of London are paying a State visit 
to Sheffield, which extends over June 29th and 30th, and July Ist. 
Sir Marcus Samuel is to be presented with the honorary freedom 
of the city on Tuesday, June 30th, in the Town Hall, and in the 
evening the Master Cutler—Mr. A. J. Hobson—and Miss Hobson 
—the Mistress Cutler—are to entertain the visitors in the Cutlers’ 
Hall. On July Ist there will be a visit to the works of the Master 
Cutler, and to the Cyclops Works, Charles Cammell and Co., 
Limited, where will be witnessed the manufacture of an armour 
plate for H.M.S. Commonwealth, followed by a luncheon. 

At a meeting at the Town Hall, Sheffield, on the 25th inst., 
presided over by the Lord Mayor, on behalf of obtaining a Charter 
for a University for Sheffield, a committee exceeding 300 represen- 
tative men of the city and surrounding districts was appointed, 
with an executive from the general committee, and various other 
officials, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 

TRADERS are naturally disappointed with the condition of busi- 
ness at the present time, for demand is slack, the tone depressed, 
and prices in nearly al] branches tending downward, at a season 
when just the opposite features are usually to be noted. Further 
reductions in the prices of Cleveland pig iron have been made this 
week, and warrants have been as low as 45s. 6d. cash buyers, which 
was 7s. 5d. less than the best price of this year, and was lower than 
anything that has been reported since the early part of last year. 
There has been a slight rise since ‘Tuesday, but under such circum- 
stances as have ruled this week, it is not strange that consumers 
have continued their policy of holding off ; the demand is there- 
fore altogether of a hand-to-mouth character, and is nothing like 
that which May generally brings. 

The price of No, 3 Cleveland G.M.B. pig iron has been reduced 
to 46s, per ton for early f.o.b. delivery, a price which barely covers 
the cost of production with firms who have to buy their materials 
in the open market, and have not collieries and ironstone mines of 
their own. The situation for the ironmaster, however, has been a 
little improved this week, in that the price of coke has been 
reduced 3d. per ton, and medium qualities were obtainable at 
16s, 3d. per ton delivered at the furnaces on Teesside, and odd 
lots have been sold at 16s. But even these reduced figures are 
relatively higher than those which can be obtained for pig iron. 
Compared with the prices of the latter, coke should be at least 1s, 
per ton cheaper than the rates now asked, 

It is considered that the output of Cleveland pig iron is in excess 
of requirements, because nearly 6500 tons have this month been 
added to the stock in Connal’s public warrant stores, That, how- 
ever, is not the case, for it is reported on reliable authority that 
the makers have reduced their stocks this month by at least 10,000 
tons. But there being no official figures forthcoming in regard to 
makers’ stocks, traders form their opinions on the information 
that is furnished by the stock in the public stores. For many 
years the Cleveland ironmasters issued a monthly return of make, 
stocks, &c., and it would probably pay them to resume the publi- 
cation of the statistics, especially since they have altered their 
policy with respect to the accumulation of stocks. The stock of 
Cleveland iron in Connal’s stores on Wednesday was 145,356 tons. 

The prices for early f.o.b. deliveries of No. 3 Cleveland G.M.B. 
pig iron is 46s.; but the figures for forward delivery are merely 
nominal, for no one will buy, the course of the market being con- 
sidered too uncertain. No. 1 has been sold at 48s. 3d., and No. 4 
foundry at 45s, 9d. per ton, the latter being relatively dearer than 

Yo. 3, because it has become somewhat scarce. Grey forge pig 
iron is steady at 45s., and mottled and white are both at 44s. 6d. 
The output of Cleveland pig iron has been recently reduced, but 
that of hematite has increased. 

Makers of East Coast hematite pig iron maintain their prices, 
but second-hands have taken reduced rates, 57s. 3d. per ton for 
mixed numbers, while makers’ quotation is at 57s. 6d., and 
No. 4 at 54s. This will be counterbalanced by cheaper coke and 
ore. Rubio ore has been obtained this week without difficulty at 
16s. per ton c.i.f. Tees, 

The shipments of pig iron from the Cleveland district this 
month are more satisfactory than have been looked for. Up to 
Wednesday night they reached 97,551 tons, as compared with 
92,185 tons last month and 78,816 tons in May last year to 27th. 
America has taken very little, but the Continent, especially 
Germany and France, has taken more. 

Orders are very scarce for manufactured iron and steel, and the 
activity in buying reported last month has disappeared, while 
prices show a tendency downwards in nearly all branches. Steel 
ship angles are now obtainable as low as £5 10s. less 24 per cent. 
f.o.t., and iron ship angles at £6 7s. 6d. less 24 per cent. Steel 
ship plates are steady at £6, steel boiler plates at £7 10s., iron 
ship plates at £6 15s., steel sheets at £8 10s., iron sheets at £8, 
common iron bars at £6 10s., and best bars at £7, all less 24 
per cent. f.o.t. Heavy steel rails are firm at £5 10s. net at 
works. Messrs. Bolekow, Vaughan and Co. are to discharge 
about 200 men from their Eston steel works at the end of this 
week, and will, during the summer, make a number of altera- 
tions in their melting department. Their steel plate mills at 
Eston have been idle since last Christmas, 

Mr. Waterhouse has this week submitted to the Board of Con- 
ciliation and Arbitration for the Manufactured Iron Trade of the 
North of England his return showing the extent of the deliveries 
and the range of realised prices for March-April. This was some- 
what better than was looked for, as the average price realised 
altogether was only 10-62d. per ton less than in the first two 
months of the year, reaching £6 3s.4-71d. perton. The deliveries 
improved considerably, for they were 22 per cent. greater than 
those of the first two months of the year. During the two months 
the quoted prices were generally raised, but this is not reflected 
much in the realised prices, though certainly angles improved 
1s. 103d. per ton, and plates nearly ld. On the other hand, rails 
declined Be. 6d. per ton in value, and bars ls, 27d. That there 
has been more doing at the iron F a mills is shown by the fact 
that, whereas in the first two months of the year only 1076 tons 
were delivered, in March-April the quantity was 3170 tons, or 


close upon thrice as much, and plates formed, in the latter period, 
23-16 per cent. of the total deliveries against only 9-64 per cent. in 
January-February. The following is the official summary fur- 
nished by Mr. Waterhouse for March-April :— 
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Wages of finished ironworkers in the North of England are 
regulated by this return. No change will be made in them for 
June-July ; indeed, there has been no alteration in them since 
April last year, when 24 per cent. reduction was brought out. 

Amalgamations—or what are tantamount to the same thing— 
appear to be the order of the day in this district. Last year 

essrs. Dorman, Long and Co., Limited, Middlesbrough, bought 
up all the ordinary shares issued by Messrs. Bell Brothers, Limited, 
and now they have made arrangements to buy up the shares of the 
North-Eastern Steel Company, Limited, Middlesbrough. It is not 
thought likely that the shareholders of either company will refuse 
to ratify the agreement made by their directors, The negotia- 
tions have been going on for two years, and the directors of the 
North-Eastern Steel Company, in their circular, remark that 
**the Boards of the two companies have long felt that their manu- 
factured products could be more economically handled by a union 
of interests. They are convinced that the arrangement will bring 
important advantages tothe proprietors without disadvantage tothe 
public.” Three of the directors of the North-Eastern Steel Company 
are to join the Board of Dorman, Long and Co., and three members 
of the Board of the latter company will join that of the Nortb- 
Eastern Steel Company. The control of the North-Eastern Steel- 
works will pass into the hands of Dorman, Long and Co., Limited, 
and the scheme will unite the interests of Bell Brothers, Limited, 
the North-Eastern Steel Company, Limited, and Dorman, Long 
and Co, The last-named company will give the shareholders of 
the North-Eastern Steel Company £3 5s. per share for their 
ordinary £5 shares, payable £3 in shares of Dorman, Long and 
Co., and 5s.in cash. The £5 shares are fully paid, but for a con- 
siderable period have not been realising more in the open market 
than about £210s. To enable them to buy up the shares of the 
North-Eastern Steel Company Messrs. Dorman, Long and Co. 
will increase their capital by £500,000, making it altogether 
£1,500,000. The assets of the North-Eastern Steel Company, at 
December 31st last, after deducting all debts, were £435,464 2s, 8d., 
and these are to be acquired by Dorman, Long and Co. for 
260,000 of their fully-paid shares of £1 each. It is stated 
that in the improvement of the North-Eastern Steelworks 
about £250,000 has been spent in the last five years. 
That company was started in 1882 to carry on the manu- 
facture of steel by the basic process. It is said that the 
negotiations have been brought to a head by the arrangements 
made by Dorman, Long and Co. to manufacture steel rails at the 
new Clarence Steelworks, while at the same time the North- 
Eastern Steel Company have commenced the manufacture of 
joists and other sections, and thus they would have been keen 
competitors, 

With respect to the amalgamation of Messrs. Wigham Kichard- 
son and Co. and Messrs, Swan and Hunter, it is now stated that 
the Wallsend Slipway and Engineering Company will be a party 
to the arrangement. Their works adjoin those of the other 
concerns, and the companies have worked together in the past. 

The opening of the Merrybent Railway for passenger traffic is 
talked about. It was constructed between thirty and forty years 
ago by a private company for the conveyance of limestone from 
the Barton quarries, and it branches off from the Darlington and 
Barnard Castle branch of the North-Eastern Railway near to 
Piercebridge. The line was three years ago acquired by the 
North-Eastern Railway Company, but there has of late years been 
very little traffic on it, The present proprietors of the quarries, 
however, intend to largely develop the trade, and will start 1500 
men as soon as the North-Eastern Railway can deal with the 
increased traffic. Works will be started at South Bank for the 
manufacture of the limestone into cement. 

Messrs. Robert Stephenson and Co., Limited, Darlington, have 
secured a contract for a number of large boilers for the locomotives 
of the Great Western Railway Company. 

Messrs. Richardsons, Westgarth and Co., Limited, are about to 
commence at their West Hartlepool works the manufacture of 
turbines, and have taken in a large area of ground near their pre- 
sent marine engine works on which to erect the necessary plant. 
It is stated that Messrs. Furness, Withy and Co. are to build 
several vessels to be driven by turbine machinery supplied by 
Messrs. Richardsons, Westgarth and Co, 

The coal trade is generally in a favourable condition, and lately 
very large contracts have been secured for the supply of steam and 
gas coals, the latter especially. The London gas companies have 
been ordering to satisfy the next twelve months’ requirements, 
and it is calculated that they have given orders in Durham and 
Northumberland which amount in the aggregate to something like 
four million tons. Prices of gas coals are now as low as they are 
likely to be this year, and other consumers are buying freely and 
paying about 8s. 6d. per ton f.o.b. for best, which is little short of 
what was being paid last spring. Best steam coals are in good 
request at 10s. 9d. per ton f.o.b., and smalls at 5s, 9d. Coke is 
fairly firm for export, 17s. 9d. to 18s. per ton f.o.b. being paid, 
but the price of medium coke is down to 16s, 3d. per ton delivered 
at the Middlesbrough furnaces. 








NOTES FROM SCOTLAND. 
(From our own Correspondent.) 

THERE has been a quiet feeling this week in the Scotch iron 
trade. The demand for pig iron has been slow, and the outlook is 
only moderately encouraging. Business in pig iron warrants has 
been quiet, with the prices somewhat irregular. 

There has been very little doing in Scotch warrants, which are 
quoted nominally 52s, 3d. to 53s. cash. Business has been done in 
Cleveland warrants from 45s. 9d. to 45s. 7d. cash, at 45s. 9d. three 
days, 45s. 74d. four days, and 45s, 10d. to 45s. 64d. one month. 
Cumberland hematite is quoted at 58s. 3d. to 58s. 9d. cash, and 
58s. 9d. one month. There is a fair demand for Scotch hematite 
pigs, which are steadily going into consumption at the steelworks. 
For this class of iron merchants quote 62s, per ton for delivery at 
the West of Scotland steelworks, 

The price of Scotch makers’ iron continues steady. Wishaw 
No. 1 is quoted at Glasgow 55s.; No. 3, 51s. 6d.; Carnbroe No, 1, 
58s. 6d.; No. 3, 56s.; Clyde No. 1, 64s.; No. 3, 58s.; Gartsherrie 
No. 1, 64s. 6d.; No. 3, 58s. 6d.; Calder, No. 1, 64s. 6d.; Ne. 3, 59s.; 
Summerlee, No. 1, 69s.; No. 3, 59s. 6d.; Langloan No. 1, 70s. 6d.; 
No. 3, 59s. 6d.; Coltness, No. 1, 72s. 6d.; No. 3, 59s. 6d.; Glen- 
garnock at Ardrossan, No. 1, 65s.; No. 3, 58s.; Eglinton at 
Ardrossan or Troon, No. 1, 58s. 6d.; No. 3, 55s.; Dalmellington at 
Ayr, No. 1, 58s. 6d.; No. 3, 54s. 6d.; Shotts at Leith, No. 1, 

6s. No. 3, 59s.; Carron at Grangemouth, No. 1, 67s.; No. 3, 
58s. 6d. per ton. 

Since last report one furnace has been taken off ordinary iron at 
Carron Ironworks, and there are now 82 furnaces blowing in Scot- 
land, compared with 85 at this time last year. Of the total 45 are 
making hematite, 31 ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 8688 tons, compared with 6208 in the corresponding 
week of last year, showing an increase of 2480 tons. The total 





shipments of this class of iron since the beginning of the year have 
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reached 144,368 tons, against 121,986 tons in the same period of 
1902, giving an increase for the present year of 22,382 tons. 

It does not appear that there is much likelihood of large sbip- 
ments of iron going to the United States this summer. The 
demand at present is poor from the States. There are, however, 
fair inquiries from Canada, and an impression prevails that this 
branch of the trade may he fairly well sustained throughout the 
summer months. Exporters are watching with interest the con- 
troversy now going on in Canada between political parties as to 
the tariff question. 

The arrivals of Middlesbrough pigs at Grangemouth in the past 
week amoun‘ed to 10,745 tons, compared with 6719 in the corre- 
sponding week of last year, showing an increase for the week of 
4026 tons. The total imports of this iron since the beginning of 
the year have amounted to 230,083 tons, being 17,560 more than 
in the same period of last year. 

There has beena little more doing in certain branches of the 
engineering trades. Some contracts have been given out for 
bridges and roofing in connection witb railway works, and there is 
a considerable amount of this class of work yet to be done both at 
bome and for abroad. 

During the past week a number of fresh contracts have been 
fixed with Clyde shipbuilders, mostly for vessels of medium size, 
but the outlook in the sbipbuilding trade as a whole is only 
moderately encouraging. 

Conferences have been taking place in Glasgow this week between 
representatives of the employers and workmen in the engineering, 
iron-moulding, and coal-mining branches. In each case the 
masters claim a reduction of wages, to which the men are opposed, 
and efforts are being made to settle the differences without resort 
to strikes. 

There has been a fair business doing in the coal trade, but the 
tone is not quite so firm. The aggregate shipments, however, 
are not unsatisfactory. The amount from the whole of the 
Scottish por:s aggregate 243,252 tons, compared with 227,344 in 
the preceding week, and 232,548 in the corresponding week of last 
year. Main coal is quoted f.ob at Glasgow 8s. to 8s. 3d.; ell, 
8s. 9d. to 93. 3d.; splint, 9s. to 93. 3d.; steam, 9s. 6d. to 93. 9d. per 
ton. A good many sectional disputes have been taking place 
among the colliers, which have tended to restrict the output, and 
but for this the probability is that it would have been more 
difficult to maintain prices. 








WALES AND ADJOINING COUNTIES, 
(From our own Oorrespondent.) 

| REFERRED last week to the event, then at hand, of the 
approaching arbitration, the first by Lord Peel and the second by 
Sir David Dale. The first was conducted in the presence of Mr. 
E. Jones, on the part of the owners, and by ‘‘ Mabon,” as represent- 
ing the colliers, and was decided by the arbitrator in favour of the 
men against the reduction of 5 percent. So this is binding for 
three months. The arbitrator's ruling was regarded as able, 
though the owners did not suffer by the advocacy of their repre- 
sentative. ‘‘Mabon’s” defence was a strong one. The fact of 
improving price and conditions strengthened his cause. 

The coal outlook continues satisfactory, and Iam glad to note 
the settlement one after the other of labour disputes. In the 
Plymouth coalfield there has been a periodic rupture, chietly in 
the Clynmil district, and the authorities, always ready in meeting 
the men’s requirements, have been hampered a good deal. New 
work will be resumed this week. The Ynysyfe’o dispute has also 
been ended. 

Some large cargoes of coal have been sent off this week from 
Cardiff to Capetown and india, the latter including also steel 
rails, &c.; and shipments of coal have been large to Alexandria, 
Buenos Ayres, Port Said, and France. Swansea trade has also 
been marked, and some notable coal despatches have taken place 
to Oregon, to France, and Italy. Both Llanelly and Swansea 
anthracite trade is animated. No further developments are 
announced in connection with the syndicate. If carried out it will 
be one of the most formidable amalgamations in the coalfield. 
The project of linking several important steam-coal collieries is 
rumoured to have fallen through. In the Newport district coal 
shipping, foreign and coastwise, continues about an average, and 
general trade with Bristol is well maintained. Llanelly coal trade 
to France and Germany is on the increase. 

It is noticeable in the more important part of the anthracite 
district that since the efforts of the syndicate promoters have been 
made there has been additional animation shown in colliery enter- 
prise, and this has been followed by a more tranquil labour 
market. Gwendraeth valley is a much more hopeful scene, and 
in this district and in the Amman valley sinking operations are 
rife. As regards appearance, colliery authorities say that no class 
of coal attracts more by its appearance than anthracite, but many 
an effort to start an enterprise has been frustrated by the difficulty 
of ready ‘‘ignition,” the freer burning steam-coal varieties taking 
the lead. This is being gradually improved upon. 

At Swansea, mid-week, it was stated that prices this week are 
firm, there being the probability of lessened output. Generally 
quotations are slightly easier, best malting selling for 193, Big 
vein 14s., and the red vein as lowas lls. Culm is at 5s. 9d., and 
the cheapest type, duff, is only quoted at 3s. 3d. Culm being 
under the 6s, limit, and thus escaping the tax, has had a good 
run. 

At Cardiff Exchange this week members were generally satisfied 
with the outlook. There are, as a coalowner remarked, the holidays 
to be negotiated, and a lessened output certain in most part of 
the district. Apart from this, secured business to a good amount 
has been settled, and ‘‘stems” ahead for some time arranged. 
Whether present price will remain is questioned in some quarters, 
slight signs of weakness having been visible. The latest prices are 
14s, 9d. to 15s. for best voal ; seconds, 14s. 3d. to 14s. 6d.; drys, 
123, 6d. to 123. 9d. Best small steam from &s. to 8s. 3d. House 
coal quotations are retained, but, of course, are simply nominal. 
Agents are agreed that all classes of house coal are weak. Patent 
fuel remains much about the same, 14s, 6d. to 15s. Cardiff; 13s. 9d. 
Swansea, including tax. Coke is in fair demand, furnace is selling 
in Newport at 16s. Cardiff, prices 16s. 6d. to 17s. Coal prices 
may be expected to get firmer next week, temporarily. 

I have several times referred to the probability of another Midland 
works being removed to the neighbourhood of Newport. On 
Saturday an agent was reported to be taking practical steps. The 
works are stated to be similar in character to those of Lysaghts’, 
and it is contended that the outlay in new and up-to-date plant will 
be quickly saved in railway rates and new conditions of easy ship- 
ment to foreign markets, 

A local contemporary this week has touched upon the great 
changes that are being introduced into Welsh iron and steel works, 
referring particularly to the ‘‘ economies of science,” by which 
mechanical and other contrivances are being substituted for manual 
labour. This has been noted on several occasions in this column. 
Tronmasters are driven to this step by the competition abroad, and 
it is rightly stated that should the great home demand for iron and 
steel produce be met in America, Wales might be the dumping 
ground for a mass of surplus put upon our markets, 

There is one point which has not been sufficiently elaborated 
with regard to American competition. There quality has been 
sacrificed for quantity, and Welsh ironmasters will do well to bear 
this in mind—that their steel is much superior to that of America. 
Imports of pig iron into Wales from Bilbao are on the increase. 
This week a large cargo was received at Llanelly by the Llanelly 
Steel Company, and 4570 tons ore by the Ebbw Vale Company. 

Some of the leading works would be slack for general orders, but 
substantial railway requirements are in hand, and rail banks are 
pusy. 

Mr. Forster Martin has been appointed to the management 
of Blaenayon Iron and Steel Works, in succession to Mr. Philip 





Williams. Mr. Martin is a nephew of Mr. E. P. Martin, one of 
the directors of Keen, Guest and Co., and at one time of Blaen- 
avon. 

The condition of the tin-plate trade continues to be a disturbing 
one. Make continues large in the Swansea district, over 71,000 
boxes having been shipped last week, the works turning out 70,000 
boxes. In the Llanelly district the works are occupied, makers 
reported as holding on for possible improvement. The old com- 
plaint of dearness of raw materials prevails. At the Briton Ferry 
mills make is satisfactory. A writer on the situation, commenting 
on the idea that the only cure of overmake is thinning out the 
weak ones, says, ‘‘ Yes, and the weak one re-started will perpetuate 
the evil.” 

On ’Change, Swansea, this week, it was stated that Siemens 
and Bessemer bars were being turned out freely, but that 
merchant bar trade is slack. Some little relief has been 
experienced by the reduction of block tin nearly £5 per ton. 
Spelter and lead are also declining in price, which will be another 
relief. In the matter of pig iron Scotch warrants show improve- 
ment. Middlesbrough has declined. Latest figures are :— 
Glasgow warrants, 52s. 6d.; Middlesbrough, 45s. 84d. Bessemer 
bars are at £4 15s.; Siemens, £4 17s. 6d. Sheets, iron and steel 
rails, light and heavy, remain at the old quotations. Tin-plates 
are quoted low: Bessemer steel coke, 12s. 14d. to 12s. 3d.; 
Siemens, 12s. 3d. to 123. 6d.; ternes, best charcoal, big sheets, and 
finished black plate remain. 

There is a likelihood of spirited change in a scene of former 
activity—Cwmavon—where fortunes have been won and lost. 
Members. of a prominent firm noted for their enterprise, 
Messrs. Baldwin, inspected the works this week, and it is probable 
that good results may arise to the district. Another gratifying 
event has been the re-starting of the Melyn tin plate works. These 
have been idle for several months. Now a new company has come 
into power, and, as a good foretaste, two mills were started on 
Monday, and in all likelihood in a little while the whole of the ten 
mills will be in action. 

The exodus of prominent men to London has been marked of 
late, consequent upon the various questions started by local 
authorities. One of the most important has been the Western 
Valley Bill—sewage. This is being opposed by the Newport 
Council and also by the Ebbw Vale Company. 

Mr. Tallis, colliery manager of. Ebbw Vale, in his deposition 
stated that the company now employs 7000 men. 

As I write an important meeting is proceeding in Swansea to 
discuss the question lately mentioned in this column, the “dry 
dock combine.” 

A large number of men have been sent from London and Cardiff 
to Sharpness Dock, where a contest is being waged between the 
Dockers’ Union and the Free Labour Association. Men are in 
abundance, and the Association express confidence as to result. 

Labour troubles include a painters’ strike in Cardiff. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 


On the iron market over here the outlook has, on the whole, 
brightened of late, and activity in the various departments has 
been slowly increasing. Also in prices a turn for the better could 
be noticed generally. Some articles, of course, are still neglected 
and depressed, but there was altogether a firmer tone perceptible 
upon the week. 

A steady business is being done in the Silesian iron industry. 
Crude iron is stiff, and the rolling mills are in regular if not 
animated occupation. Export is about 25 per cent. of total pro- 
duction. The girder trade has gained in firmness, and shows a 
good deal of briskness. The girder syndicate is almost sure to be 
prolonged till next year. Plates begin to improve slowly, and 
sheets are brisk of sale. 

Export in pig iron on the Rhenish-Westphalian iron market has 
been slightly restricted, owing to increasing inland demand, and 
in billets and blooms, too, home consumption is much stronger 
than before, as the rolling mills are well and regularly occupied 
now. In bars and hoops a good business is transacted, existing 
orders reaching farinto the third quarter. The same is the case 
with girders, while plates and sheets can hardly be said to have 
shown any improving tendency since previous weeks, only boiler- 
plates have been fairly well inquired for. The o:cupation of the 
wire mills leaves much to be desired, and the drawn wire convention 
has lately resolved to leave prices unaltered for the present ; in 
fact, they are not likely to meet with a rise for some months to 
come. Also the wire nail convention resolved to maintain the 
present quotation till end of third quarter. The pipe foundries 
are well employed, but they complain of the very low prices they 
obtain. The German cast tube convention has formed a branch 
establishment in Berlin under the name of German Cast Tube 
Convention Joint Stock Company, Berlin branch. The capital of 
the convention amounts on M. 100,000. 

The machine shops of T, M. Voith in Heidenheim a.d. Breuz 
a short time ago received orders for the supply of two turbines of 
6000 horse-power each for the Niagara Falls, Canadian side. The 
fact that only a short time ago the same firm delivered the prin- 
cipal parts for fifteen turbines of about 8000 horse-power to 
America shows how the turbines constructed by this firm are 
appreciated in that country. From January Ist to end of April of 
present year the firm of Voith received orders for no less than 116 
turbines, representing a total of 325,000 horse-power. 

The production of pig iron in Germany, including Luxembourg, 
is stated to have been for April of present year 824,452 t., of which 
153,497 t. were foundry pig, 42,288 t. Bessemer, 505,889 t. basic, 
53,534 t. spiegeleisen, and 69,244 t. forge pig. Output in March, 
1903, was 843,224 t.; in April, 1902, 672,912 t. were produced. 
From January Ist to April Soth of present year 3,184,419 t. were 
produced, against 2,608,283 t. for the same period the year before. 

The tone of the coal and coke trade in Silesia and Rheioland- 
Westphalia has been tolerably good upon the week. Consumption 
of the Silesian blast furnaces has increased, and deliveries from 
that district to Russian Poland as well as to Austria have per- 
ceptibly improved, Coal for coke making is in very active request ; 
gas coal, too, isin good call, and coke is as lively as before. 

German import in pit coal was, for April of present year, 
533,002 t., against 611,226 t. in April last year ; import in coal for 
the first four months of present year was 1,812,807 t., against 
1,664,971 t. for the same period last year. Export in pit coal was, 
for April of present year, 1,188,158 t., against 1,223,259 t. in the 
same month Jast year, and during the first four months of present 
year 5,573,544 t. were exported, egainst 4,731,892 +t. for the corre- 
sponding period the year before. The falling off in import and 
export is due to the Easter holidays. Export in coke, on the 
other hand, shows an increase, being for April of present year 
206,884 t., against 156,748 t. for the same month last year. To 
France and to Belgium a particularly good business was done in 
coke, The production of pit coal in Germany was for April of 

resent year 8,893,384 t., against 8,751,047 +t. for the same month 
ast year, output during the first four months of present year 
being 37,194,289 t, against 33,831,225 t. for the corresponding 
period in the year before. 

For pig iron a fair inquiry is stated to have been received on the 
Austro-Hungarian iron market, and in building material the 
demand has also become more active, but all other sorts of iron 
remain neglected. The machine factories, especially those in 
Moravia and Bohemia, are in better occupation than formerly ; the 
Danek Works, for instance, has obtained some large contracts, and 
the term of delivery agreed on is so short that the working hours 
had to be increased. 

The Austro-Hungarian coal market does not show any marked 
change or improvement, only in the Ostrau-Karwin district a slight 
movement in an upward direction can be noticed. The coke trade 
is in a healthy condition, 
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During the week now passed the demand for iron and steg| h 
remained satisfactory on the French iron market, especial] Pe 
Paris, where merchant bars No, 2 are paid with 157.50¢ iq 
special sorts fetching 170f.; hoops, 195f.; girders, 170f, p.tes whilg 
for iron plates 190f. p.t. are quoted. eis: 

The condition of the French coal market continues favourab) 
The Nord Railway is said to have resolved on reducing the fre; hi 
for coal from the Department Nord and Pas de Calais 6f, p.t. ght 
An official rise in the prices for finished articles has not et 
taken place on the Belgian iron market, but in pig iron and in billets 

and blooms sales at raised quotations have already been « flected 
There is a particularly brisk trade done in rails, the heavier sorig 
which at the end of April were sold at 120f. p.t., now realising 
125f. p.t. Both locally and on foreign account a satisfactore 
business is done in girders, export quotations being 115f. p.t 
116f. p.t. f.o.b. Antwerp, while for home consumption 130f, pt te 
given. The following prices are generally quoted : Merchant 
iron, No. 2, for export, 127-50f. to 128f. p.t.; inland quotations 
132-50f. to 135f. p.t. ; merchant bars, No. 8, 183-75f. for export, 
and 135f. to 137f. p.t. for home consumption. Iron plates, No, y' 
137-50f. and 140f. p.t. ; steel plates, 140f. to 145f. p.t. : 








THE NEWPORT HARBOUR COMMISSIONERS 
WEEKLY TRADE REPORT. 


STe,M coal market firm, and stems well filled for forward 
delivery. House coal keeps quiet. The quantity of coal shipped 
for week ending 23rd was 74,620 tons—-foreign, 54,752 tons ; coast. 
wise, 19,868 tons. Imports for week ending 26th: Iron ore, 83y) 
tons ; steel bars, &c., 5381 tons ; spelter, 203 tons ; scrap and old 
rails, 595 tons ; pitwood, 4470 loads. 

Coal: Best steam, 13s, to 13s, 3d.; seconds, 11s, 9d.; house coal, 

best, 15s ; dock screening, 8s.; colliery small, 7s. to 7s. 6d, Pig 
iron: Scotch warrants, 52s. 9d.; hematite warrants, 58s. 3d., f.o,b, 
Cumberland prompt ; Middlesbrongh, No. 3, 45s. 9d. [ron ore: 
tubio, 14s. 9d. to 15s.; Tafna, 15s. 6d. Steel: Rails, heavy see. 
tions, £5 5s. to £5 103.; light ditto, £6 5s, to £6 10: fob, 
Bessemer steel tin-plate bars, £4 15s.; Siemens steel tin-plate bars, 
£4 17s. 6d., all delivered in the district, cash. Tin-plates : Bessemer 
steel, coke, 12s, 14d. to 12s. 3d.; Siemens, coke finish, 12s. 3d. to 
12s, 6d. Pitwood: 17s. 3d., ex ship. London Exchange tele. 
grams: Copper, £60 53. to £60 7s. 6d; Straits tin, £128 to 
£128 2s, 6d. Freights easy. 








CATALOGUES. 


MATHER AND Piatt, Limited, Salford, Manchester.— Brochure 
on gravity and pressure filters. 

ExLuiott BrorHers, 36, Leicester-square, London. 
of alternating-current instruments. 

Monte CaLLow anv Co., 6, Ludgate-broadway, London.—Pam. 
phlet devoted to the Perfecta resistance apparatus. 

WaRREN BALL-BEARING FIXTURE Company, 377, 
New York.—Electric light fittings and ball bearing. 

ALFRED DopMAN AND Co., Limited, Highgate Works, King’s 
Lynn. —-Illustrated engine catalogue, B edition. 

ListeR ELectrRic MANUFACTURING COMPANY, 
Gloucester. Price list of continuous-current motors, 

Union Execrric Company, Limited, 151, Queen Victoria 
street, London.—Circulars appertaining to Union V-type small 
motors. 

GENERAL ELEctrIc Company, Limited,71, Queen Victoria/street, 
London. Pamphlet No. F. 1026.—Accessories and glass for electric 
light fittings. 

O, BEREND AND Co., Limited, Dunedin House, Basinghall- 
avenue, London. Lists No. VI. and 26.—High-tension apparatus 
and watt-meters, 

Harris Patent FEED-WATER FIiLrTers, Limited, 73, (Queen 
Victoria-street, London.—Catalogue describing the Harris-Ander- 
son purifiers, water softeners, and filters. 

W. H. BaiLey anp Co., Limited, Albion Works, Salford, Man- 
chester.— Illustrated catalogue devoted to Bailey's patent recorders, 
autographic ‘‘tell-tales”’ and indicators for all purposes, 

MATHER AND PLatt, Limited, Salford Ironworks, Manchester. 
New pamphlet describing D type dynamos for small outputs, 
These machines are of the two-pole and four-pole types. 

Joun H. WiLson anv Co., Limited, 15, Victoria-street, West- 
minster, and Liverpool.—This is a handsome catalogue, No. 528, 
showing by means of photographic illustrations the many types of 
cranes made by this firm. 

American Locomotive Company, 25, Broad-street, New York, 
London offices, 26, Victoria-street.—This book outlines in brief 
the organisation of this company, and gives some admirable illus- 
trations of the locomotives recently built. 

BRITISH SCHUCKERT ELEcTRIC Company, Limited, Surrey-street, 
Strand, London.Binding cover containing pamphlets Nos. 201, 
202, and 203. One of these pamphlets describes the electrical 
equipment of Lowson’s Mills, at Arbroath. 

HERRMANN KUHNE, Limited, 28, Victoria-street, Westminster. 
Proell patent metallic stuffing-box, specially adapted for high 
pressures and a high degree of superheat.—The chief feature is a 
series of interchangeable alternately solid and split cast iron 
rings. 


{ atalogue 
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TRADE AND BUSINESS ANNOUNCEMENTS. 


CLARKSON, Limited, Chelmsford, has secured the order for the 
supply of public service steam omnibuses for Torquay. 

Messks. BARR AND STROUD have assumed as partner Mr. Ha rold 
D. Jackson, who has been associated with them in business for the 
past ten years. 

THE dispute over patent rights between Professors U, yon Linde 
and Raoul Pictet has been decided in favour of Pictet. After 4 
long discussion the Patent-office gave the verdict that Pictet 
invention was absolutely novel, and thereupon grauted him patent 
rights. 

THe English Steam Wagon Company, of Hebden Bridge, 
Yorks, has received news of the victory of the steam wagons 
entered in the heavy vehicle contest in New York, by the patentee, 
Mr. Herschmann, who is engineer to the Adams Express Com- 
pany, and —- of the American Steam Wagon Company, 
Incorporated. 

Messrs. HARLAND AND WOLFF, Limited, of Queen's Island, 
Belfast, have placed a contract with the British Thomson-Houston 
Company, Limited, for one main switchboard for their new generat- 
ting station, consisting of sixty-four panels, for controlling the 
whole of the generating plant and the distribution system for their 
extensive shipyard. The switchboard, which will be 128ft. in 
length, is probably the largest for a private industrial plant in the 
country. 








Lorp WE py, chairman of the Finance Committee of 
the London County Council, stated in the House of Lords last 


nded yearly since it came into 


Friday that the Council had ex me int 
,000 in promoting and opposing Bills 


existence from £18,000 to £19 
in Parliament, 











May 29, 1908 


THE ENGINEER 


559 








—___ 
—_— 


THE PATENT JOURNAL. 


“The IUustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


Condensed from 





When inventions have been “ communicated” the 
nume and address of the communicating party are 
printed in italics. 


14th May, 1903. 
10,047. Stipe Ruces, 8. and E. Thomas, Hulme, 


anchester. 
mR - ForesiGht Protectors for Rircxs, F. Flatman, 


) 

Cen. FasTENING for Wire Ror Termtnat, P. J. 
rivt ‘astletown, Dundalk. 

930, RapiaAL Car Truck, R. L. Ellery and M. B. 
Ryan, Boston, United States. 

10 951. MarTREssks, J. W. Petadel, Beckley, Sussex. 

10.952. D irver'’s Hep, E. W. Margetts, Stourbridge. 

10.953, Securtne Lames to Moror Cars, C. A. and F, 
J. Miller, Birmingham. 


10,954. CouPLING ATTACHMENT for Cycies, C. T. B. 
Sangster, Birmiogham. 
10,955. SHIELDS or Hoops for Seoots and Bossiys, W. 


B, Wilson, and Wilson and Co, Barnsley, Limited, 


alifs 
Meittax SLAUGHTERED fics, T. Gaule, 


10,956. SINGEING 
Bristol. 
10 957. ParservaTION of Foops, L, Marsh and J. W. 


C. Hamilton, Liverpool. 
10958. Buttons, A. Thomson, Glasgow. 
10,959. CycLe HaNDLe-BaR Cup, J. G, Oldfield, 
Coventry. > 
10,960. INCANDESCENT Gas Burners, J. A. Leslie, 


“ROTARY PaintInG MacHineRy, W. Mair, 
Glasgow. 

10,962 ” INTERNAL COMBUSTION ENaines, J. G. Lambert, 
Stafford. 

10,933. PuotocRaPuic Hanp Camera, H. B. Parish, 
Handsworth. 

10,934. Waist Strap, G, Pounce, Gravesend. 

10.955. Sing Toast Fork, W. Wells, Worthing. 

10,968, Door Knos, R_ Pendlebury, Pres:on, 

10,967. Oacans, A. Brake, London. 
‘ Cycia Tings, A. E. Aldworth and T. A. Gooch, 





1 
lon. 
10,969. Setr-privinc Serine Moror, H. T. W. Gough, 
Birmingham 
10970. Corset, C. Scherzer, Berlin. 


10.971. Lrg-savine Bact, H. Pohlmann and F. Kohler, 
Berlin. 

10,972. Stonat Hatyarp Connectin3 Davices, W. 
Fairwea .—(D. M. Macgregor, India ) 

10 973 Lenses for Vigwine Puoroorarns, M. von Rohr, 
Jena, Germany. 

10,974. Secr-actine Ioxitinc Device for Gas Licat 
IncanpEscenT Lames, W. Kronheim and O. Halten- 
hoff, Berlin. 

10,975. Avromatic Commostion Apparatus, J. Griine- 

baum and J. Scheuer, Berlin. 

76. Gore Ciurs, R. C. Baines, London. 
. Apparatus for Daiiuinea Pipgs, D. Clark, 











10,978 “Recorp for Gramopuongs, A. Banks, Birming- 
ham. 

10,979, Lerrer and Biit Cup, H. Johnson, Birmirg- 
him. 

10,980. Hark Hycrometers, O. Steffens and The 
Deutsche Industrie - Werke Aktien - Gesellschaft, 
London. 

10,981. Recerracte for Fountain Pexs, C. Green, 
Liverpool. 

10,982. Aeparatos for Gratine Curgss, &c., J. Moresi, 
London. 

10,988. Ratsine 
London. 

10,984. Nos-DETACHABLE Boot Lacs, F. G. Mallard, 
London. 

10 985. Wixpow Sasu Stop, T. Clifton, London. 

10,986. CLosInG PeDAL-OPENINGS in Pianos, E. Hilger, 
London. 

10,987. Gas-FITTING APPLIANCES, P. B. and C. H. Clark, 
London. 

10,988. SpeeD InpicaTtors, P. W. Willard and T. Bur. 
rows, Thames Ditton. 

10,989. Toy Guns, A. J. Boult.—(J. B. Mason, United 
Statea ) 

10,990. Arr Car or FLyine Macuring, R. Whittingham, 
London. 

10,991. Mcstc Lear Turner, R. H. Ingram, London. 

10,992. MerHop of SuspENDING Aprons, A. Shenton, 
London. 

10,993, Motor Car, J. E. S&S. 
London. 

10,904, TWIN-WHEEL Faiction Drive, F. Brittain, 
Twickeaham-on-Thames. 

10,995. Fite for Britis, H. K. Mager, London. 

10,006 TesuLaR Casinos, R, Frankl, L, Weiss, and F, 
Ziegler, London. 

10,997. TeLeorapH PoLe InsuLtators, A. E. McL. 
Rolland.—(I, A. Manson, Natal.) 

_ Bieacutne, C. F. Cross and EK. J. Bevan, 
London, 

a ne Gaapuornoyges, F, W. Baynes, 
zondon, 

—, Ecectric CraucikLe Furnace, A. Reynolds, 
zondon. 

11,001. Ecectric Crucinu® Furnace, A. Reynolds, 
London, 

— aoe ResisTancz Furnaces, A. Reynolds, 
ondon. 

11,003. New Garew Sci_paorisep CoLourtna MATTER 
C. D. Abel.—(Actien-Gesellschaft far Anilin Fabrika- 
tion, Germany ) 

11,004. New Rep Mono-szo Dysgsturra, C. D. Abel.— 
(Actiz r-Gesellachast fiir Anilin Fabrikation, Germany ) 

11,005, AUTOMATICALLY FerDING FoRNace Grates, J, 
Kudlicz, London. 

11,093, Tire Covers, E. Ferry and J. T. E. Jones, 
London. 

11.007. Stipe 
London. 

—o oT Macatng3, W. E. Maddison and W. Downs, 
ondon. 

a . Metat-currime Toots, E. H. and R. G. Rabiger, 
sondon, 

11,010. Sarety Apparatcs for Gas Biowprpgs, La 
Compagnie Universelle d’Acétyléne, London. 

oo CicarETre and Cicar Casxs, I. Pothecary, 
zondon,. 

“eos Lapigs' Hat Fastenino Devicgs, M. L. Marlier, 
zondon, 

11,013. Pezziz3 and Game Boarps, G. 8. Wainwright, 
London. 

—, ADvVéRTISING, W. 8S. Pulley and W. A. Balls, 
4zondon, 

11,015, Courtmras for Rattway Veutcies, M. Harding, 
40.100n, 

11,016. Kerpina Coystant the Tanston of Piece 
Goons during Wrxo1ne, E. Schoening and The Carl 
Schoening Eisengiesserei und Werkzeugmaschinen- 
fabrik Aktiengesellschaft, London. 

11,017. Spovnine Furers, A. G. Brookes.—(F J. Rabbeth, 
United States.) 

11 Dis. Sra Gear, H. C. Sheppard and F. Milburn, 
London, 

11,019. Sgur-THREADING Savutties, J. B. Daudelin, 
London. 

1,020. Tewstne Bars for Srructurss, W. Liibbccke, 
London, 

11,021, Sargs, H. C. Lowrie, London. 

11,022. Typg-seTrina Macning, W. Haddon and F. T. 
Larder, London. 

033. Gas Lames, W. Goodwin, London. 

1,024, Moron Car Ax.xs, A, Campbell and J. E. Lound, 


ndon. 
11.025, Motor Cars, H. V, Weyde, H V. Weyden, and 
B. J. Bonnell, London. ¥ ica 


MANUFACTURED Ice, I. McKay, 


Mulcaby-Morgan, 


Vatve3 of Enaings, KE. G. Ward, 





11,026. Om Lamps, J. A. Bautte.—-(B. F. 
France.) 

11,027. Corvgx-RoastinG APPARATUS, A. van Giilpen, 
London, 

11,028. Maktna Guiug, L. Prévubert and G. A. Thubé, 
London. 

11,029. Disc Vatves, H. H. Lake.—(Ehrhardt and 
Sehmer Maachinenfubrik G. m. b. H., Germany ) 

11,030. Gas Geyerators, F, W. Howorth.--(H. W. Webb, 
Unitid States ) 

11,081. Sarery Devices for Borers, F. 
London. 

11,032. Carnurerrers, C. H. Bryant, London. 

11,083. ConrroLLinc Ecxecrric Motors, F. W. le Tall. 
—(G. Westinghouse and L. M, Aspinwall, United 
States ) 

11,084. Cigar Lapets, A. Bollard and G. H. Woodburn, 
London. 

11,035. Wrexcues, J. 8S Miller, London. 

11,036. FisHine Resets, J. H. Apjohn, London. 

11,087. Exve.opss, W. H. F. Basevi. London. 

11,038. ReraiGERATING ApPpARatTus, W. von Rougemont, 
London. 

11,039. Bott Protectors, L. B. Millhausen, London. 

11,040. Grates, C. Nunan, London. 

11,041. Razors, H. Mintzer, London. 

11,042. Heer Piares, C. E. McKenna, London. 

11,043. Sasu Fasteners, J. Bohlen, G. A. Wright and 
F. E. Hood, London. 

11,044. Arn Compressors, J. C. Williams, Londen. 

11,045. Firg-tusz Sream Borers for Motor VEHICL*s, 
T. Coulthard, jun. and T. Coulthard and Co , Limited, 
London. 

11,046. Rotitep Girprrs, A. Victor and C. Husham, 
London, 

11,047. Wau Tents, E. B. Cobaugh, London. 

11,048. Sprinc Waexts, C. J. Zillgitt and H. A. Berg, 
London. 

11,049. Switcues, H. J. Haddan.—(M. 


Germany.) 


Waser, 


Biggia, 


Danziger, 


11,050. Srackina Srraw, C. von Bechto!sheim, 
London. 
11,051. Foorticuts for Sraces, L. Sunderland, 
London. 
11,052. Distrizutinc Macurvery, H. Croizier, 
London. 


11,053. Weavino Macuines. W. H. Baker and Mather 
and Platt, Limited, Liverpool. 

11,054. Gas Generators, C. Eastwood, Liverpool. 

11,055. Preventine CoLiisions at Sga, K. A. Herlin, 
Liverpool. 

11,056. Exuipitina Parts of Bepstgaps, R. Marx, 
Liverpool, 

11,057. Fisninc Gear f_r Traaw ers, J. Scott, Edin- 
burgh. 
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11,058. Motor Venicrxs, T. D. Kelley and J. de Solla, 
Southend-on-Sea. 

11,059 Greasinc Axves, W. H. Barwell, Treeton, near 
Rotherham. 

11,050. FLusHine Apparatus, W. I and M. A. Brookes, 
Brighton. 

11,061. FinisHinG TexTiILe Faptics, J. W. Kenwcrthy, 
Bradford. 

11,062. Botriss, J. D. Mander, Bradford. 

11,063 CrusHINc MILLs, J. Buchanan and F. P. Jones, 
Liverpool. 

11,064. Dryinc Graty, H. Simon, Limited, and G. 
Huxley, Manchester. 

11,065. Hose Pipgs, C. J. Walker, Nottingham 

11,066. Paptock, W. H. Wilmot and W. A. Crozier, 
Birmingham. 

11,067. Brake Mecaanism for Cycigs, 0. Pihlfeldt, 
Birmingham. 

11,068. Pepat Cxasp, F. J. Bailey, Galway. 

11,069. OrGAN- BLOWING AppaRaTus, A. Caldwell, 
Live 1. 

11,070. CotLapsispLe Boxes and Casgs, E. B. Ivatts, 
Birmingham. 

11,071. Hat Box, A. F. Doggrell, London. 

11,072. Exrractine Constituents of Hops, F. M. 
Maynard, Birmingham. 

11,078. Puriryine Sewaak, W. 0. Travis and E. Ault, 
Hampton, Middlesex, 

11,074. Propg.iER, B. Schmitz, Cologne, Germany, 

11,075. [non Inszrtions for Cement, O. Dietrichkeit, 
Cologne, Germany, 

11,076. Stgeve Links and Srups, W, J. Clarke, 
London. 

11.077. SELF-actING MuLEs for Sprynina, W. G. Webber, 


London. 

11,078. Tram SHackies, T. A. Lawrence, Taffswell, 
near Cardiff. 

11,079. Cottars, G. Watson, London. 

11,080. IanrTER for CompusTion Motors, F. Tudsbury, 
Sheffield. 

11,081. Vatve for Daarss or Sewers, H. Kemp, 
London. 

11,082. AvromaTic CABLE GRIPPING Devicx, W. Eichner, 
London. 

Propuction of Mosarc Work, K. §patz, 
Berlin. 

11,084. Securnrne HanpixEs to Brooms, E. J. Nowell, 
London. 

11,085. Lock Nuts, R. Jones, London. 

11,086. FasTzNING CaPpsuLEs to Botr.gs, W. G. Davies, 
London. 

11,087. Practne Foo DstonaTors on Rariways, G. F. 
Priestley, London. 

11,088. Execrricat Arc Lamps, Guest, Keen and 
Nettlefolls, Limited, and ©. Wakeman, jun., 
London. 

11,089. E.urpsoorapa, J. Patient, London. 

11,090. E.ecrric Guy, R. H. E. Philippart and A. G. 
Jardot, London, 

11,091. Lunricatinc Vertical Brarincs, L Barnabé, 
London. 

11,092. RIFLE 
London, 

11,093. CaILpRrEeN's Venicies, D. and J. J. Simpson, 
London. 

11,094. Strext Lamps, T. L. Cuttell and The Anti- 
Vibration lLacandescent Lighting Company, Limited, 
London. 

11,095. Maxine CoLour Errscts on Strut, D. Sinclair, 
Liverpool. 

11,096. TrocHomeTsERs orSpeEp InpicaTor:®, F. E. Wolf 
and The Deutsche Industrie-werke, Aktien-Gesell- 
schaft, London. 

Exercisinc Apparatus, F. W. Croucher, 
London. 

11,098. Mgans for TRAVELLING on Water, P. F. Mac- 
eallum, Helensburgh, Dumbartonshire. 

11,099. Fiinc Cass for HoLpine Carps, L. H. Reid, 
London. 

11,100. Gear for Motor Cars, H. 8. Halford, London. 

11,101. Fastentne for Watcnes, Richard and Co., 
Limited, and J. Lamb, London. 

11,102, Mans for Fixine Curtain Rops, T. 8. Lucas, 
Birmingham. 

11,103. Preventine the Cuoxtne of Ascenston Pips, 
W. P. and G. B, A. Gibbons and C. J. McEwen, Bir- 
mingham. 

11,104. REGENERATIVE Forwaces for Gas Retorts, W. 
P. and G. B. A. Gibbons and S. R. Ogden, Birming- 
ham. 

11,105. Corn Szparator, H. White, London. 

11,196. Device for UNLoapine CarTRIDGES, J. Hildes- 
heim, London. 

11,107. Corn-FrEED PHotrocrapuic ApPpaRatvs, F, de P. 
Romani and The London Standard Company, 
Limited, London. 

11,108. SrENOGRAPHIC RECORDING SystTEMs, A. C. Baroni, 


Te.escoric Sicuts, W. Youlten, 


ndon. 
11,109. Printinc Macuines, W. H. Lock and T. M. 
North, London. 
11,110. DupLicatine PHonocrapHic Recorps, J. E. 
Hough and W. Forse, London. 
111, AckTYLENE Gas, J. Dever and F. Surmont, 
London. 
11,112. Piaments, W. J. Armbruster and J. Morton, 
London: 


ll 





11,118. Piomenrs, W. J. Armbruster and J. Morton, 
London. 
11,114. Hatr-royg Brock Printina, E. H. Bradbury, 


ndon. 

11,115. Screw Jacks, W. B. Lake and E. F. Elliott, 
London. 

11,116. Rorary Tooxis for Currinc Marat, A. Tindel, 

ondon. 

11,117. Apparatus for CARBURETTING AlrR, A. P. van 
der Ploeg, London. 

11,118. Summer Hovusgs, J. L. Wvod, Oakleigh Park, 
Whetstone. 

11,119. Furnaces, N. M. Hansen, London. 

11,120. Lirts, &c,, E. Phillips, London. 

11,121. Apparatus for ExTincuIsHinG Fires, E. F. 
Cassel, London. 

11,122. ARcHImMEDIAN Screw Pomps, E. F. 

ndon. 

11,123. Pirtow Casgs, W. [.. Morton, G. W. White, 
and F. W. McCaw, London. 

11,124. Constructine Motor Car Wueg1s, J. H. Barry, 
London. 

11,125. Etecrric Motor Brusu Hoipers, The Johnson- 
Lundell Electric Traction Company, Limited.—(R. 
Lundell, United States.) 

11,126. AppaRatvs for Separatinc Arr into ConstI- 
TURNT Gases, H. Dumars, London. 

11,127. Resmignt Soe and Hest, F. G. Mallard, 


Cassel, 


mdon. 

11,128. Support of Sraticat Ozonisers, M. Otto, 
London. 

11,129. Oson1z7zRs, M. Otto, London. 

11,130. ScpporTED PNguMaTiICc Tings, J. B, Rickard, 
Brentford. 

11,131. Lastrinec Macutnes, United Shoe Machinery 
Company, London, 

11,132. Scruw Stoppgxs, F. Simpson and J. Fulcher, 
London. 

11,133, ADVERTISING TaBLETs, E. E. Pilz, London. 

11,134. Cturcu for Tyez Castine Macuings, M. Wehrlin, 


on. 

11,135. Permanent Way for Tramways, G. E. Weis3, 
London. 

11,136. Saccaarinr, O. Imray.—(Fabrijues de Produits 
Chimijuves de Thann and de Mulhouse, Germany ) 

11,137. Derivatives of Cycronexens, &c., O. Imray. 
—(Farbierke vorm Meister, Lucius, and Briining, 
Gerimany.) 

11,138. Esrers of TarRiIMETHYL - CYCLOHEXEXONE - 
caRBoxyLic Acip, O. Imray.—(Furbirerke vorm. 
Meister, Luciva, and Briining, Germany.) 

11,139. Luspaicators, H. F. Tucker, London. 

11,140. AppaRaTus for PLayine Race Game, W. F. Cox, 
London. 

11,141. Vatvaes for Stgam Heatinc Apparatus, A 
Harrison, London. 

11,142. VexTILaTor, 8S. D. Lewis and H. M. Fessenden, 
London. 

11,148. ManiFoLp1nG Books, The National Cash Register 
Company, Limited.—(National Cash Register Com- 
pany, United States ) 

11,144. Mani FroLDING Books, The National Cash Register 
Company, Limited.—(.Vational Cash Register Com- 
pany, United States.) 

11,145. AccuMULATOR ELxcrropes, R. Calandri, 
London. 

11,146. Woop-wozKiso Macuinygs, R. Blair and B. W. 
Gonin, London. 

11,147. Spgrp Gear, A. Soames and W. Langdon-Davics, 
London. 

11,148. Evectric Cranes, Stothert and Pitt, Limited, 
and W. Pitt, London. 

11,149. Diz Stocks, H. ©. Nienstaedt, London. 

11,150. Cameras, C. F. Ames and H. A. Rearson, 
London. 

11,151. Fivg Corrers, E. E. Resor and C. 8. Mauk, 
Ohio, United States. 
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11 152. Trstine the Spegp of PHotocRapuic SHUTTERS, 
G. F. Wynne. Minera, near Wrexham. 

11,153. Sprinc WasuHER, T. D. Stonehouse, St. Samp- 
son’s, Guernsey. 

11,154. Exevator for Hay, C. R. Gowers, Maldon, 


Essex. 
11,155. Taamcar SHackxes, C. L. Robinson, Newport, 


on. 

11,156. Covptines for Wacons, W. Downing, 
Sheffield. 

11,157. Tgapots,A. Fenton, Sheffield. 

11,158. Preparation of Yarns, T. Pickles, Man- 
chester. 

11,159. Exectric GENERATORS, F. W. Lanchester, 
Birmingham. 

11,160. PRoputsion of VessEts, G. Chapman, Glasgow 
Athenzum. 

11,161. Sun Binds for Winpows, J. Steane, Leaming- 
ton Spa. 

11,162. VARIABLE TRANSMISSION GeaR, R. Hamilton, 


Glasgow. 
11,163. Ropes for Drivixc Macutngry, A. Hay, 
Glasgow. 
11,164 Construction of Stoves, J. Baldwin, 
Burnley. 


11,165. FasTENINGs for Harness, W. H. Ling, Birming- 


am. 

11,166. ReversiBLE PaotocraPH Frames, J. Cadbury 
and F. W. Lambert, Birmingham. 

11,167. Twistinc Macuinery, W. Firth and I. Gaunt, 
Limited. Bradford. 

11,168. Hxaups for Usk in Loom3, T. E. Dean, Man- 
chester. 

11,169. Tae Winpow TicHTENsER, W. R. Kent, Frome. 

11,170. FLexrste Stup, 8S. A. Pugh, Port Talbot, 
Glam. 

11,171. Gorr Batts, G. W. Dawes, Manchester. 

11,172. Carpine Enotnes, A. Lees and Co., Limited, 
and R. Taylor, jun , Manchester. 

11,173. Carpine Enoines, A. Lees and Co., Limited, 
and R. Taylor, jun., Manchester. 

11,174. Bars of Frre-pLaces, W. H. Micklethwait, 
Rotherham. 

11,175. WARP-DRESSING Frames, J. Witham and J. Lerd, 
Halifax. 

11,176. Cruciptes used for Smg.tine, W. Williams, 


11,177. Makino Taa-cups, J. and J. T. Kinsey, Stoke- 
on-Trent. 

11,178. SeparaTiInc CHoprep Hay, M. Duckworth, 
Manchester. 

11,179. E.ecrric Braxss, J. Boland, Glasgow. 

11,180. Hor Coxe Convsyors, A. J. 8. B. Little, 
Birmingham. 

11,181. Buixp Rotier Firtines, A. and L, Myers and 
F. R. Baker, Birmingham. 

ee PaPER-RULING Macuingss, F. W. Musgrave, 
Leeds. 

11,183. AUTOMATIC PowER TRANSMITTER, G. F. Sturgess, 
Leicester. 

11,184. Rance Friypers, P. M. Jus ice.—( Bethlehem 
Steel Company, United States.) 

11,185. Lamp Burngr, C. H. Gosling, London. 

11,186. Mittrse Macuings, J. H. Harrop, F., W. T., 
and A. T. E. Moss, London. 

11,187. Sicuts for Orpnancg, A. Reichwald.—(F. 
Krupp, Germany. 

11,188. Rops for Susrpgnpine Curtains, H. Coney, 


ndon. 

11,189. Tapg-Lapprnc Macuring, R. Milne and D. N. 
Bertram, Manchester. 

11,190, WaTER-LEVEL InpicaTor, J. W. Smithand C. R. 
Winn, Birmingham. 

11,191. Rirtz Rack, H. Weddall and A. E. Hobson, 
London. 

11,192. Moron Cars, H. Weddall and A. E. Hobson, 
London. 

11,193. Raptators for WIRELESS TELEGRAPHY, A. Blon- 
del, London. 

11,194. Ligutinec Veuicie Lamps, E. and L. Stransom, 
London. 

11,195. Trottxys, W. Thompson and T. S. Hughes, 
London, 





11,196. Pagsgrvation of Meat, M. and D. Madsen, 


ndon. 

11,197. Rosser Hexts for Boors, B. Hopkinson, 
London. 

11,198. Nose Baos for Horszs, H. P. Stagg, London. 

11,199. Wagers, H. A. Cohu, London. 

11,200. Comn-rrREED Taps, L. Kelsey.—(Pelzer and Co., 
Germany ) 

11,201. Ling-tHRowine Gos, J. C. Pain, jun., A, H. J., 
and P, Pain, London. 

11.202. Rotmxc Macurvgs, J. F. J. Merced:th, 
London. 

11,203. CrrcuLaTinec WatTsEr in Boi_ers, H. Altmeyer, 
London. 

11,204. Macuing for Makino HEE s, T. 
W, Earp, London. 

11.205. Gavag Guiassgs of Borters, J. G. Grimsley, 
London. 

11,206. Pweumatic Brtit1arp Cugs, A. G. Ryder and 
J.C. Wilmot, London. 

11,207. Pwgumatic Tires, W. P. Thompson.—(P. Bich- 
mann, Germany.) 

11,208. Fiuip Mgrers, K. Scotti, Liverpool. 

11,209. Packixes for GLanps, W. Walker and J. R. Clay, 
Liverpool. 

11,210. Maxine Rotary Morors, J. W. Daniel, 
Liverpool. 

11,211. Fornaces for Me.tinc Srzet, R. Booth, 


Peberdy and 


London. 
11,212. Arm Heaters for Furnaces, L. K. Nielson, 


mdaon,. 
11,218. Device for CLzaRING Tram Liyzs, J. Glarner, 

London. 
11,214. Manuractore of Grass Botrizs, C. Leistner, 

London, 
11,215. MancracturE of TcRNED SHogs, W. Hubrich, 


mdon. 

11,216. Discs of Stgam Torpines, W. E. Evans.— 
(Gesellschaft zur Einfuekrung von Erjfindungen 
G. m. b. H., Germany.) 

11,217. Srgsm Torpives, W. E. Evans. — (Gesell- 
schaft zur Einfuehrung con Erjsiadungen G. m. b. H., 
Germany.) 

11,218 Srgam Torpines, W. E. Evans. — (Gesell- 
schast zur Einfuehrung von Erjindungen G.m.b. H, 
Germany ) 

11,219. Propuctnc PyoroorapHs on Liygy, O. Fulton 
and W. M. Gillard, London. 

11,220. Reapinc Macuinery, H. Dautriche, London. 

11,221. Oprarntne NirrocEs from Air, T. B. Lightfoot. 
—(The Gesellschaft fiir Linde’s Eismaschinen A. G., 
Germany.) 

11,222. Manuracture of WeLtpgep Tusgs, H. Kamp, 


on. 
11,223. ManvuractureE of Baer free from ALconoL, V. 
Lapp, London. 
11,224. AuromaTic RecuLaTion of Water, T. Clarkson, 
London. 
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11,225. SyntueTicat RerropucTion of a COLOURED 
Oatcrnat, J. Macaigne, London. 

11,226. Guarps fer Water Gavuoss, W. Cowell, 

alifax. 

11,227. Vases, A. W. Patching, J. 8. Sim‘thson, and W. 
E. Wharton, Manchester. 

11,228. Yarn, J. H. McElderry, J. ©. MeCleery, and 
T. L McElderry, Manchester. 

11,229. Hotpine Pins of Tram SHack es, J. Pughsley, 
Bristol. 

11,230. Lusricatinc Enorngs, G. C. Brinton and J. T. 
Crabtree, Newcastle-on-Tyne. 

11,231. Sprnninc Yarn, A. McMeekin, Doagh, Co. 
Antrim, 

11,282. Prorectinc Corners cf Carpits, T. Kemp, 
Hastings, 

11,283. Frex-wHEEL and Hurp Brakes, A. B. Hay, 
Grantham. 

11,234. Srgam Traps, R. Tonge and J. B. Stanicliffo, 
Disley, Cheshire. 

11,235. PHorocraPHic Printinc Frames, W. Lord, 
Altrincham. 

11.236. Etectric Eartaisa Device, A. J. Beaumont, 
York. 


York. 
11,237. Botties for AERATED Waters, H. Rawson, 
gow. ; 
11,238. Taeatinc BacreriaL Beps, &c, J. Hunter, 


OW. 

11,239. FrrE-pRoor Fioors, J. R. Little and B. Wilson, 
Glasgow. 

11,240. Frre-pLaces, J. Broad, Coventry. 

11,241. Caps for Sprsninc and TwistineG, T. A. Boyd, 
Glasgow. 

11,242. ELECTRICALLY-PROPELLED VEHICLES, P. Fielding, 
Liverpool. 

11,243. Moror Cars, J. T. Pearson, Burnley. 

11,244. MANUFACTURE of Orpwancr, T. K. Barclay 
and J. B. and 8. W. Dalzell, Glasgow. 

11,245. Manvuracturs of Stert Tuses, T. B. Sharp, 
Birmingham. 

11,246. ARticLes of Dress, W. H. J. Masding, 

ristol. 
11,247. Detacuixe Horsss from VEHICLES, T. Sullivan, 


London. 

11,248. Curve Foxper, G. H. Butler, Southville, 

ristol. 

11,249. Fastsnrsc Device for Scarrotp Boarps of 
TaRasHInG Macurygs, J. Milner, Leeds. 

11,250. Topacco Piez Resgrvorr, F. C. Barker and H. 
Bowyer, Cambridge. 

11,251. RuversisLe Bore and CLEANING Pips, R. G. 
Cooke, Belfast. 

11,252. Cas Boxas, G. E. Wright and A. G. Sutherland, 


London. 

11,253. PontapLeSwines, D. W. Miller and F. W. Zimer, 
London. 

11,254. Macuing for Impartrnc Motion to Boprgs 
without Init1aL Turust, 8. von H. O'’Morovicza, 
Berlin. 

11,255. SEARCHER for PHoToGRaPHIC APPARATUS, C. 
Gabriel, Berlin. 

11,256. Winpow SasHgs and Frames, W. J. Cowan, 
London. 

11,257. Merats, E. L. C. Mollard, London. 

11,258. Rat Trap, J. Smith, London. 

11,259. Ostarninc CHEMICAL Propucss, L. C. Rees, 


London. . 

11,260. Urtve Receivine Apparatus, T. J. Bradley, 
London. 

11,261. Curren Hoxpsr, F. E. Hoffman, London. 

11,262. ATTacHMENT to a SurvgEyor'’s Levet, F. G. 
Leonard, Chatham. 

11,263. AvToMaTic ALaRMs, J. 8. Crawford and G. W. 
Kinder, London. 

11,264. MepicaTtep SwkeTmEaT, M. Bjornstad and J. 
Stacey, London. 

11,265. Feep-water Scrrry Reavtator, J. Davio, 


London. 

11,266. Liqguip Hyprocarron Lamps, W. P. Warren, 
London. 

11,267. Device for Daivine Two-crocks, T. H. Jones, 
Birmingham. 

11,268. TELEPHONE ExcHaNncE System, T. L. Jones, 
Birmingham. 

11,269. Frrinc Steam Borvers, A. E. Fullar and J. 

lass, Perth, N.B. 
11,270. Maxine Spurs, 0. Willutzky and A. Peters, 


ndon. 

11,271. Frre-Escapg, G. A. Howlett, D. A. Prust, and 
F. J. Briebach, London. 

11,272. CicaR- BUNCHING Macuings, J. E. Smith, 


mdon. 
11,273. Fornack Bripsz Brock, W. H. Swuinston, 


mdon. 
11,274. Siena Boarps for Trains, J. Brumhardt, 
ndon. 
11,275. Harm Curusr, 8. 8. Bromhead.—(/. D. Smith, 
New Zealand.) 
11,276. ManuracturE of ELectropgs, C. Roderbourg, 
London. 
11,277. Buoy for Marxtne the Position of SuNKEN 
Suips, T. Tebben, London. 
11,278, Ick Sarg, A. Heumann, London, 
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11,279. Brakes for Cacgs in Saarts, F. Kuntz and L. 
Lauer, London. 

11,280. AvuTOMATICALLY CLEANING Boors, 0. Wentz, 
London. 

11,281. Improvep Catcx in Door Locks, A. Schulz, 
London. 

11,282. Tiwg-rspicatinc Device, M. Misura, jun, 
London. 

11,283. Taps, L. A. Bank, London. 

11,284. Propvctne Zinc, B. H. Thwaite and T. J. Denny, 


ndon. 

11,285. Excrosrne CHILDREN m NuRSERIES, M. C. Mar- 
shall, London. 

11,286. Toor for CLosmne VassEta, A. de Grousilliers, 
London. 

11,287. Harr-pREssInG AppLIANces, A. F. Barnett, 
London. 

11,288. Corrge Por Srramgrs, A. F. 
London. 

11,289. PRopgLLING MecuanteM for Suarts, J. M. Story, 
London. 

11,290. Rock - DRILLING Apparatus, A. E. 
London, 

11,291. Dagss Sargtps, J. P. Wille, London. 

11,292. Construction of Toys, H. W. Jones, London. 

11,298. Door Hanpgs, J. G. Sanders, Upper Edmond- 
ton. 

a Non-skIppInG Cyrcie Treg, C. E. R. Keddie, 

mdon. 

11,295. Fans, T. R. Weyant, London. 

11,296. Borinc TusEs, A. McNamara and J. Schanke, 
London. 

11,297. Biast Furnacgs, O. 8. Garretson, London. 

11,298. Pagumatic Hammer, C. Pruner, London. 

11,299. ALTERNATING CURRENT Morors, L. Schiiler and 
Ferranti, Limited, London. 

11,800. Scpportine Curtarns, P. R. Bullard, London. 

11,301. Canpy-PpcLLING Macuing, E. M. Robiason and 
J. H. Deiter, London. 

11,802. Lerrer-szaLING Macuing, J. N. 


Barnett, 


Davis, 


Stacey, 


don. 

11,3038. Brssemerisinc Marre, O. 8. Garretson, 
London. 

11,304. Conrro._utse ELEctric Motors, The Juhnson- 
Lundell Electric Traction Company, Limited.—(R 
Lundell, United States.) 

11,305. Wepcgs for Usz on Sarps, G. M. Harroway, 
London. 

11,306. Book Covars and Casgs, G. Eastwood, 
London. 

11,307. ScreEENING GRaveL Batuiast, H. Quertier, 
London. 

11,308. METAL 
London. 

1!,309. Drawixa and Exevatixc Warsr, G. R zieres, 
London. 

11,310. Rorary Motors, J. Polacsek and F. Frisch, 


Movtp3 or Dre, T. Stevenson, 


mdon. 
11,311. Guass-FackED PxLasTsR Buiocks, R. Illemaun, 


ndon. 

11,812. Vests, G. Pleissner, London. 

11 83138. AncuLaR House Dariutne Device, C. Auerbach, 
London. 

11,314. RaIL-BENDING Macurys, M. 
and F. Petit, London. 

11,315. Locxtne ActuaTine Parts, Siemens Bros 
Co , Limited, and L. M. G. Ferreira, London. 
11,316. EL&CTRICALLY-CONTROLLED SIGNALS, Siemens 
Bros. and Co., Limited, and L. M. G. Ferreira, 

London. 

11,317. Moror Cyciz, J. T. Andrews, London. 

11,318. Burrger WHEE:s, J. Hormby, London, 

11,319. Srzam Tourstyg, I. Sherratt, G. Lockyer, and 
W. Scruton, London. 

11,320. Maxtye DeprLatorigs, A. J. Boult.—(A. H. 
Stone, United States.) 

11,321. Lirg-savinc Apparatus, C. H. le Moult, 
London. 

11,322. VeHtIcLe WHEELS, F. Mesnard, Lond»n. 

11.323. Swircnes for Execrric Batreri-s. A. J. 
Boult —{(The Electric Storage Battery Company, 
United Siates.) 

11,324. Makinc PoRTLAND Cement, F. C. W. Timm, 

mdon. 

11,325, Treatinc Matt for Fermextitioy, C. J. Somld, 
London. 


van den Abeele 


and 
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11,326. Spgep Gzar, E. Gunnill, Goole. 

11,327. Frayer, W. Marchant and W. H. Chapman, 
London. 

11,328. AuTomaTIc VEHICLE CovupLines, W. Marchant, 
London. 

11,329. Twos Topes for Ark Tires, W. Marchant, 
London. 

11,330. Foop, L. Classey, London. 

11,331. Dume-BELts, W. H. Hodgson, Blackburn. 

11,332. Caarr, 8S. Lunzer, London. 

11,333. Removine Faciat Dergcts, F. A. Kear, 
Birmingham. 

11,334. FLasHLIGHT Apparatus, H. and B. Kriiger, 
Huddersfield. 

11,335. Vatve Gear for Stzam Esorves, W. Gadd, 
Manchester. 

11,336. Loom Motions, F. and J. W. Priestley, 
Bradford. 


ord. 

11,387. Sprine Cures for Hotpisc Papgrs, R. H. Hep- 
burn, Birmingham. 

11,338. Hegxs for Boots, T. I. Slack, Alderley Edge, 
Cheshire. 

11 339. Paptocks, H. James and A. West, Sheffield. 

11,349. Rarpway Caatrs, J. Grantham and J. Shaw, 
Blyth, Northumberland. 

11,341. Foop and Water Hopprrs, H. Tams, Stoke-on- 


Trent. 

~~ eam Taam SHACKLE Pts, J. T. Dunstan, 

ristol. 

11,343. ConTROLLine Lirts, W. H. Hoyle and T. Barker, 
Manchester. 

11,844. Ortise MeraLiic Suegts, D. Jones and J. Grey, 
Manckester. 

11,345. Non-puncTuRING Tire for Cycies, W. Scott, 
Plymouth. 

11,346. MasticaTING Kyire, T. P. Willcox, Sheffield. 

11,347. Tex for Conpuit Wirinc, T. Taylor, Witton, 
near Birmingham. 

11,348. WHeets of Venicies, A. G. Mulliner, Halifax. 

11,349. Warp Stop Motions for ms, W. R. Stitt 
and A. J. Davidson, Manchester. 

11,350. AUTOMATIC SHUTTLE-CHANGING MECHANISM, W. 

R. Stitt and A. J. Davidson, Manchester. 

11,351. Scuoot Desks, J. Wilks, Manchester. 

11,352. Riarp Sarety Curtain Prix, H. Kesterton, 
Bournemouth. 

11,353. Santrary Sawovst, H. J. F. Crosby, Hull. 

11,254. Manvuractorinc Gas from CARBONACEOUS 
MATERIAL, H. G. Hills, Manchester. 

11,355. Crostnc Poncrurgs in Psxumatic Trrgs, J. C. 
Robins, Edinburgh. 

11,356. Dry Merers for Gas, H. O'Connor and J. 
Milne, Edinburgh. 

11,357. Wrnpow Fasteners, J. Williamson, Glasgow. 

11,358. Conveyors, A. J. 8. B. Little, Birmingham. 

11,359. Maxine Concrete Stass, J. W. Knights and 
W. Drake, Cambridge. 

11,360, Macurvgry for Packetina Dry Goons, J. Day 
and Sons, Limited, C. H. and A. Day, Leeds. 

11,361. Kezpinc Drink3 at a Unironm TEMPERATURE, 
C. Elsenbach, Paris. 

11 362. Hanp Screen for Toastrxe Forks, F. Turner, 
Manchester. 

11 363. TaREAD-DRESSING Macuings, G. A. Freden- 
burgh, Glasgow. 

11,364 Fotpine Apparatus for Boxsgs, R. E. Fischer, 
Germany. 

11,365. RESERVE-HOLDER for SLIDING-Bows on ELECTRIC 
Staxret Cars, E. Landsberg, Germany. 

11,366. A Prece of Furniture, J. Guth, Germany. 

11,367. Conveyors, M. C. Schwab, London. 

11,368. RaIt-HOLDING CaarrR, G. J. Coles, Gateshead- 
on-Tyne. 

11 369. Bortek Furnaces, W. McG Greaves, Man- 
chester. 





11,370. Socks for Boots and Suoxs, J. G. Arlidge, 
ondon. 
11,371. Extension Srep-Lappgrs, A. W. Young, 


ndon. 

11,872. Lever Mecuanism for OPERATING BRAKES, T. 
A. Stewart, Manchester. 

11,373. Propgiiine Boats, A. Firth, London. 

11,374. Dripiess Jvas, F. J. Gallagher, London. 

11,875. Fiug Pipss, J. de la Haye, London. 

11,376. Hautace Systems for Canays, W. J. Under- 
wood, London. 

11,377. Hanp Srencrtirne Apparatus, A. |). Klaber 
and W. Sternberg, London. 

11,878. Dynamos, Evershed and Vignoles, Limited, 
and S. Evershed, London. 

11,879. ExgcrricaL Mgasurinc INsTRUMENTS, Ever- 
shed and Vignoles, Limited, and 8. Evershed, 


mdon. 

11,380. Procrss for PaksERvinG Eaas, D. Y. Lorimer, 
London. 

11,881. INcrEastINnG SpgEp in Boats, A. H. P. Blunt, 


ndon. 

11,382. Bopres of AutTomosites, &c., G. O. Draper, 
London. 

11,383. Moutp for Ick Cream Warers, A. W. Pope, 
Cardiff. 

11,384. SeLF - FREEZING MacHiINEs, A. W. Pope, 

11,885. Traps for Mice and Vermin, H. A. Watson, 
London. 

11,886, Winpow Reacuer, A. E. Boyle, London. 

11,387. Hoxpgrs for Tickets and LaBgLs, A. E. Boyle, 
London. 

11,388. Knirrep and Woven Arrticies, W. J. Ewing, 


on. 
11,389. RapratorR Heatina Apparatus, 0. Lech!a, 


11,390. FLUID-PRESSURE Mecuanisy, B. M. W. Hanson, 
London. 

11,391. Coupitines, F. E. Paradis, London. 

11,892. Macuings for Psrroratinec, G. H. Davis, 
London. 

11,393. Macutve3 for Parntine Tickets, R. P. Taeggi, 
London. 

11,394. BLuxp3, F. W. Johason, London. 

11,395. Apparatus for ADVERTISING, W. C. Day, 
London. 

11,396. Vatves, J. Pearce, London. 

11,397. Boorand Sao Stampine Macuings, J. J. Heys, 
London. 

11,398. Cauck Opzratine Devicgs, B. M. W. Hanson, 
London. 

11,399. Bicycigs, W. C. Church, London, 

11.400 Toot TcoRRET Mecuanism, B. M. W. Hanson, 


11,401. Resprrators for Workmen, G. F. Zimmer, 
mdon. 

11,402. Manuracture of CampnHor from TURPENTINE, 
J. C. Richardson, London. 

11,403. SgamMiess TousuLtaR Articigs, H. Poetter, 
London. 

11,404. Evx-ciassgs, T. H. Pritchard, London. 

11,405. Encrve VaLve Gear, W. Mayne, London. 

11,406. WHgELED Vexicues, W. C. Church, London. 

11,407. Hovusz Drarys, J. H. Turner and G. M. Reed, 
London. 

11,408. SuPERHEATED Steam Generators, J. F. Hoyne, 


mdon. 

11,409. Boor Protector, E. Everett and H. Levett, 

mdon. 

11,410. Brusugs, C. Griineberg, London. 

11,411. Hgatiye Systems, W. O. Worth and W. R. 
Donaldson, London. 

11,412. Tennis Bats, J. H. Young, London. 

11,413. Ticket Casg, E. Hancock, London. 

a PgTROLEUM Burneeg, G. Pinkert, 

mdon, 

11,415. Apparatus for Dryina Movtps, W. L. Mars, 
Kingston-on-Thames. 

11,416. Mountine BILtiaRp Cur Tips, L. P. C. Hodson, 
London. 

11,417. Evyse~etinc Macuings, H. H. Lake.—(C. 
Whittemore, United States.) 

11,418. Arc Licut System Recurator, H. H. Lake.— 
(General Incandescent Are Light Company, United 
States.) 

11,419. Apparatus for Paorg.irne Sars, F. C. Orr, 
Birmingham. 

11,420, AUTOMATICALLY-ACTING Toys, F. von Eulenfeld, 
London. 

11,421. Gas Enotngs, A. G. Melhuish, London. 

11,422, VARIABLE-SPEED Gear, S. Knight and A. 
Campbell, London. 

11,423. Locking ARMs and Levers, W. H. Hayes, 
London. 

11,424, Liguip DistrrsutTine Apparatus, J. Orange, 
London. 

11,425. Suspension Hooks for Harts, J. 8. Beeman, 


zondon, 
11,426. Sounp TgeLEGRAPH ViBRaTors, A. A. Lind, 

ndon. 
11,427. TgLecRaPH RapraTor Systems, A. Blondel, 


mdon. 
11,428. TRIGGER MgcHanisu for Guns, 0. H. Peak, 
mdon. 

11,429. Gas Generators, C. W. Clayton and R. J. 
White, London. 

11,430. Dritt Courtine Device, C. Bertenburg and 
C. Christiansen, London. 

11,431. Room Distyractinc Apparatus, 8S. Trenner, 
London. 

11,432. Steam GeweRatine Apparatus, E. White and 
A. T. Bean, London. 

11,433. AtmosPHERIC Gas BoILine Srovgs, J. Quick 
and J. Fallun, London. 

11,434. Footine WaeE. Spokes, F. Woodward and S, 
Newland, London. 

11,435. Hotstine Gear, L. Tabulo, London. 

11.436. Ratstnc Cart Lips, G. E. Schmidt and A. 
Volkmann, London. 

11,437, Maktxe CaRBONATED Water, ©. Weber and J. 
Meyer, London. 

11,438. GRAIN-DRESSING APPARATUS, J. E. Watkins, 
Liverpool. 

11,439. SHip3’ VENTILATORS, T. Q. East, Liverpool. 

11,440. Sarety DeTonaTine Exprosives, W.J. Orsman, 
Liverp<ol. 

11,441, Apparatus for Raistnc Liqoips, J. Pire, 
Liverpool. 

11,442, Arc Ligut ELectropgs, O. Vogel, Liverpool. 

11,443, Liquip Fug. Buryers, L. Serpollet, London. 

11,444. Boat, A. Adam and A. Boudin, London. 

11,445. Lirg-Bett, C. Challéat, London. 

11,446. CLostnc or SroprgRinG BottTiEs, E. Dumont, 
London. 

11,447. Cuittvator, F. Schreyvogel, London. 

11,448. DRAWPLATE Ovens, G. 8S. Baker, London. 

11,449. ManuracTuRInG Facey Carppoarp, E. Oeser, 
London. 

11,450, Liquip Extracts, E. H. Schofield and L. C. 
Cole, London. 

11,451. Dyzrse VecrTaBLe Fisres, H. Maun, London. 
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11,452, Canvas Gripper, W. Rawson, Sheffield. 

11,453. Crucistes, J. W. Woolford, London. 

11,454. Support for Motor Bicycugs, F. W. and W. G. 
Fletcher, Derby. 

11,455. OpaRaTING VenTILAToRS, G. F. Newman and 
H. A. Louks, Birmingham. 

11,456. Tants, W. M. Mackintosh and B. F, Babcock, 
jua., Liverpool. 

11,457. FLUID-PRESSURE Macuings, E. Roach, Liver- 


pool. 

11,458. CycLze Roapways or Tracks, J. C. Sellars, 
Birkenhead. 

11,459. FLower Sranps, J. A. Brayshaw, Manchester. 

11,460. Borters, F. Dean, Manchester. 

11,461. Rottrxe Bars, T. W. Walker, Glasgow. 

11,462. Loom CHanoina Apparatus, R. C. Livesey, 
Manchester. 





11,463, Exrrs for Inctingp Srorace Fioors, R. E. 
Leetham, Manchester. 

11,464. Pozztz, W. H. Perkins and R. Crossley, 

lax. 

11,465. Music Desks, W. H. Thelwall, London. 

11,466. Carntripce Bet Fititine Macaings, J. Ramsey 
and T. E. Riddle, Erith, Kent. 

11,467. Manure Spreaper, G. W. Singleton and T. 
Smith, Manchester. 

11,468. Rorary Pianter for Potato Sgzps, C. and R. 
Stephenson and W. Harmston, Newark - upon - 


Trent. 
11,469. Hoists, C. W. A. Taylor and J. Storey, Liver- 
1. 


11470. Winvows, J. Callie, Birkenhead. 

11,471. Motor Bicycig Stanps, W. and H. Starley, 
Coventry. 

11,472. Courtine for Cottigry Trams, R. Fisher and 
J. Price, Blaina, Mon. 

11,478. Evecrric CaBgs, A. Whalley, Helsby, Warring- 


ton. 

11,474. PrRevENTING Putiies CHOKING, J. Mugg, jun., 
Manchester. 

11,475. InsuLaTIon of R&¥RIGERATION CHAMBERS, T. 
Anderson, Liverpool. 

11,476. Spanngrs, T. Anderson, Liverpool. 

11,477. Prorecrors for Boors, E. J. Smith and E. 
Morgan, Ystalyfera, R.S.O., Glam. 

11,478. Guns and Fire-arms, E. Cuthbert-Keeson, 


ondon. 

11,479. Rewer or Curg for Eczema, J. Bleakley, Man- 
chester. 

11,480. Lerrer Boxgs, J. Adair, Waterford. 

11,481, ILLuMINaTING ADVERTISEMENTS, H. Oppen- 
heimer.—(A. Kneisel, Germany.) 

11,482. Auromatic Loom Mscuanism, E. Fleming, 
Keighley. 

11,483. Bomsr for Kitcnen Ranogs, H. J. Holt, 
Southampton. 

11,484. Tipy and AsHpan, W. Beverley, Scumthorpe, 
vid Doncaster. 

11,485. Nave Brake, J. Higginbottom, Llandudno. 

11,486. GLopes of InverTep Gas Lamps, T. B. Smith, 
Birmingham. 

11,487. Courtine Sream Pipzs, J. B. Whiteley, 
Halifax. 

11,488. Cramp for Denrat Work, G. G. Sloane, 
Bradford. 


‘ord. 
. Covers for Pygumatic Trees, M. Baerlein, 

Manchester. 

11,490. Apparatus for Makino Twins, T. E. Mitchell, 
Dundee. 

11,491. Lapgis, W. Deayman, E. J. Machin, and J. 
Tucker, Birmingham. 

11,492. Rotary Motivs Powsr Escrngs, |). Gemmell, 
Glasgow. 

11,193. Manvracture of Ropg Pctigys, P. B. Martyn, 
Glasgow. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gasette. 


712,713. Proputsion or StgaM VessE1s, C. A. Parsons, 
Newcastle-upon-Tyne, England.— Filed January 
28th, 1901. 

Claim.—(1) A combined set of reciprocating engines 
and turbines adapted to propel a vessel economically 
at both fast and cruising speed, and consisting of a 
high-pressure turbine driving a central shaft, twolow- 
pressure turbines, coupled in parallel, each driving 
one of two outer shafts; these shafts, cach having 
detachably coupled to it a multiple-expansion steam 








engine for the same or lower speed. (2) A set of tur- 
bines and reciprocating engines for propelling a vessel 
consisting in a high-pressure turbine, a central shaft 
driven thereby, two low-pressure turbines coupled in 
parallel, the two outer shafts driven by said low- 
pressure turbines and a reciprocating engine connected 
with the shafting, substantially as described. 


712,981. Suprortine Device ror Exectric Motors, 
. R. Van Kirk, Philadelphia, Pa.—Filed July 18th, 
1902, 

Claim.—(1) The combination of two motors and a 
supporting shaft for each of the same, with a link con- 
necting the frames of said motors and extending 
from a point on one motor above its shaft to a 
point on the other below its shaft, whereby the 
tendency of one motor to rotate as a whole around its 
shaft is made to oppose the similar tendency of the 


712,981] 





second motor, substantially as described. (2) The com- 
bination of two axles, a motor supported upon each of 
the same, alug on each motor, a bar extending between 
said lugs, said bar having a projection in solid engage- 
ment with one side of each lug and having a spring 
between the other side of each lug and the second pro- 
jection, substantially as described. 


713,029. Mecpanism ror STRIPPING AND HANDLING 
Incots, 8. T. and C. H. Wellman and J. McGeorge, 
Cleveland, Ohio.—Filed February 19th, 1902. 

Claim.—(1) The combination of the jaws of an ingot- 
stripping machine, having portions for engaging pro- 
jections on the ingot mould and means whereby said 
jaws may be caused to engage with and gripan ingot, 





ee 
eee | 

mould-engaging jaws of an ingot-strippiny shi 
with an independently movable stripper Bye vs 
cam portions for acting upon said jaws, so as ry 


713,029] 











separate the same, and other portions for acting upon 
the jaws so as to positively move the'r gripping por- 
tions toward each other, substantially as sp. ‘* + 


713,135. Susrr Courtine, H. B. Murdock, Detroit, 
Mich.—Filed November 15th, 1901, 

Claim —In a shaft coupling or the like the combina. 
tion of two or more sections adapted to be c'amped 
upon a shaft, and angular-faced gripping devices inter. 
posed between said sections and the shaft, the flat 


side of said grippers resting against the inner wall of 
said sections, and an edge against the shaft, whereby 
any relative motion between the shaft and said sections 
will cause said grippersto roll, thereby wedging them- 
selves firmly against the shaft. 


713,198. Torrgpo Boat, F. W. 
N.J.—Filed February 25th, 1902. 
Claim.—{1) A means for controlling the expulsion of 
torpedoes, comprising an expulsion tube, a cap which 
closes the outboard end of said tube, means for 
operating said cap, a firing valve or mechanism for 
controlling the expul: ion of the torpedo, an automatic 
lock to prevent the ae of said firing mechanism, 
and means controlled by the cap-opening mechanism, 
which sets the said lock so that it may be operated to 
unlock the firing mechanism. (2) The combination 
with the expulsion tube, the cap fir closing the out- 


Brady, Englewood, 
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board end of same, the firing valve or mechanism, con- 
trolling the expulsion of the torpedo, and the cap- 
operating engine, of means actuated by said engine for 
automatically locking its valve against movement 
when the said cap is open and the firing valve unlocked, 
means for automatically locking the firing mechanism 
when the said cap is closed, and means for setting 
the last-named locking mechanism so that it may be 
operated when the said cap is open, the said setting 
means being automatically actuated by the cap-operat- 
ing engine. 
713,326. Marntarsina Syncuronovs Rotation «f 
YYNAMO-ELECTRIC Macuines, B. W. Mir, Paris, 
France —Filed October 25th, 1899. : ; 
Claim.—Q) The method of checking variations in 
speed of alternating-current dynamo-electric machines, 
which consists in maintaining a local induced circuit 











in conductors on the armature of said machine. (2) 
The method of preventing the hunting of alternating- 
current dynamo-electric machines, which consists in 
pposing tendency to hunt by currents set up in 
conductors on the armature. 








substantially as specified. (2) The bination of the 
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CONTINENTAL ENGINE CONSTRUCTION, 
No. Il. 


ConTINENTAL firms recently show a leaning towards the 
rolling tripper lever, that is, one which is specially shaped 
and “ rolls” on a hardened steel plate whose height, and, 
therefore, the lift of the valve, can be adjusted to a nicety. 
A good example of this will be found in the Sulzer 
engines, illustrated in our April issues. The special 
feature of this type of lever is that it causes the valve to 
lift with increasing velocity as it nears the end of its 
travel, and so allows the full entry of live steam behind 
the piston just at the time when its velocity is the 
greatest, and therefore the disturbing effects of wire- 
drawing and consequent liquefaction of steam are greatly 
reduced. 

The exhaust valves are in many cases driven by 
specially well case-hardened heart-shaped cams, swinging 
about a fulerum pin and striking in their motion against 
a roller carried in a fork at the end of the exhaust valve 
lifting lever, which is thereupon depressed and the valve 
is closed upon the return oscillation of the cam by its own 
spring. 

The valve gears are driven, as is usual, by means of 
excentrics keyed on to the lay shaft, which is in its turn 
driven from the main engine shaft either by bevel or 
skew gears. In the greater number of cases bevel gear- 
ing is used. This may be accounted for by the fact of 
the greater ease of manufacture of bevel gearing when 
compared with skew wheel gearing, which must be very 
well machined indeed, or the efficiency falls far below 
that of bevel gearing, even if it also is indifferently cut. 
The use of skew gearing is more general in the case of 
vertical engines, where lay shafts have to be driven at 
a considerable height by means of an intermediate verti- 
cal shaft. On long lay shafts, especially in the case of 
tandem engines, provision is made in the shaft coupling 
to allow for lengthening due to the expansion of the 
cylinders, which will amount to a considerable quantity 
in the case of large long-stroke engines. Some firms 
drive their gears by means of cams keyed on the lay 
shaft, as in gas and oil engines; but this does not 
appear to be a practice held in very great favour. 

There are various intricate and other types of dashpots 

to be found. More frequently cushioning is effected by 
the use of oil than by air, as is in Great Britain and the 
States. Oil cushioning is to be preferred to air cushion- 
ing, as @ more gentle closing of the valve can be 
obtained by adjustment of the escape ports than is 
possible in the case of air. Also, a valve may fall with 
high velocity for a far greater percentage of its travel 
with an oil dashpot and yet be seated quite gently; 
whereas, in the case of the air dashpot, the necessary 
compression of the air to take the shock is acting against 
the spring during a great part of the time that the valve is 
falling. The Collman type the dashpot, which is the 
most representative, works by the opening of large ports 
in an adjustable sleeve fitted into the dashpot casting 
proper. When the valve is lifted, the dashpot piston 
opens these ports, which are circular in shape and have 
small V-shaped slots at the bottom, and allows the oil to 
flow in large streams from the top of the piston through 
the openings to the under side, the ports being in com- 
munication with the top of the piston all the time. 
When tripping takes place, the piston forces the oi! back 
again through these large openings to the upper side of 
the piston, until, in its descent, it cuts off the large open 
ings and leaves only the V slots for the oil to escape 
through. This at once checks the velocity of fall, and by 
the time the ports are entirely closed the valve has taken 
its seat almost noiselessly, and certainly without the 
shock and jar that are frequently heard on engines where 
air dashpots are in use. ‘I'he sleeve, having the ports in 
it, is capable of being lifted or lowered whilst the engine 
is running by turning the adjusting screws, which are 
placed under the pepper-box top of the dashpot, so that 
the rate of fall of the valve and cushioning can be 
adjusted very accurately. 
_ In the case of the continental air dashpot, adjustment 
is generally effected by a small valve fitted into a 
chamber bored into the casting at the level of the dash- 
pot bottom. Two or three ports lead from the dashpot 
into this chamber, and the circular valve has a central 
hole bored up it, into which three corresponding ports, 
drilled at angles of 120 degrees, lead. By turning this 
valye, by means of a milled head, the air can escape from 
the dashpot down to the three different levels of the 
ports, entering the cylinder, but only through one port at 
atime. The spring compression is made adjustable in 
either type of dashpot. In some cases the spring acts 
directly on the dashpot piston; in others, the spring 
presses on an auxiliary piston which has an india-rubber 
ring on its under side, and the height of which can be 
altered from the dashpot piston proper, so that for the 
latter part of the valve fall it is closing under its own 
weight, and not under the action of the spring at all. 
bev conduces towards easier settling of the valve on its 
eat. 

The valves are in most cases positively fixed to their 
spindies, but in some examples the valve is held up 
against the valve spindle collar by a spring pressing 
against the valve and the bottom of the dashpot. 

This, again, is all in favour of long life to the valve. 
Long brass sleeves, well grooved, are often used for 
keeping the valve spindles steam-tight, and, of course, in 
= — we find metallic or other kinds of gland pack- 

g, used, 

the Reynolds Corliss, Frikart, Farcot, and other types 
: Corliss engine gear are all in use on the Continent. 

Ositive tripping by means of an auxiliary excentric is 
more used than in this country and the States. 

‘i Dashpots are more generally placed vertically than 
orizontally, so that the weight of connecting links and 
2 are all in favour of the sharp closing of the 
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Both admission and exhaust valves are most fre- 
quently placed at the bottom of the cylinder instead of 
the admission valve in a top chamber; this, of course, 
helps to keep the cylinder freer from condensation 
water. 

Two or three different types of governors are to be 
found; modifications of the Porter, Proell, Wilson 
Hartnell, and other governors being used. The one 
most favoured consists of two heavy cigar-shaped 
weights, cored out in the middle to receive springs, 
which are carried in a casting keyed to and concentric 
with the governor spindle. The weights themselves are 
suspended from bell-crank arms on their top side by pins 
which pass through lugs provided on the casting. One 
end of each of the bell-crank levers is connected to a 
sleeve, which moves up and down the governor spindle 
and conveys its motion to the tripping mechanism. The 
whole is generally encased in a polished steel cover, 
which materially adds to the finish of the continental 
engine; it also prevents the unpleasant scattering of the 
oil with governors rotating at a high speed. 

Oil dashpots of some kind or other are nearly always 
provided. Another type of governor one frequently finds 
is after the style of the old heavily-weighted Porter 
governor, but is provided with springs across the top of 
the arms. Their strength can be varied to suit the 
engine speed required. 

The governor is sometimes driven direct off the lay 
shaft by means of a bevel train of gearing running in an 
oil bath, and sometimes—it is more frequently the case 
—by means of skew wheels, the smaller pinion being 
made of raw-hide by some firms in order that objection- 
able noise may be done away with. It is to be noticed 
that some British firms make a point of governing on the 
low-pressure cylinder as well as on the high, maintaining 
that this is absolutely necessary in the case of alternators 
if they are to run well in parallel; continental opinion 
seems to be in opposition to this, as very few engines 
direct coupled to alternators are to be found where the 
low-pressure cut-off is varied by the governor. 

To do so when running on a light load would appear to 
starve the low-pressure cylinder and cause it to act as an 
opposing force on the high-pressure cylinder, thus in- 
creasing the variation in crank effort and the consequent 
fluctuation of speed, which would tend to make alter- 
nators fall out of step. 

Pistons are usually of the block pattern, provided with 
two to three steel rings ; the latter are held up against the 
cylinder liner by the action of the steam pressure behind 
them, which is admitted through three or four holes 
about jin. diameter. Very large pistons are provided 
with some of the usual forms of spring expanded piston 
rings. 

The piston-rod is coned, and fits into the piston in the 
usual manner, being held by a large nut kept from 
turning loose by a split pin. As to whether the piston- 
rod shal] be tapered into the crosshead or not appears to 
be an undecided question. Some makers use the tapered 
rod and cotter, others turn the rod down slightly smaller, 
but parallel, and the crosshead is then forced up against 
the shoulder either by one or two cotters. Sometimes 
the crosshead is forged in one piece with the rod. 

Tail rods, for carrying the weight of the piston in the 
case of horizontal engines, or for guiding purposes in the 
case of vertical engines, are either turned in one with the 
main piston-rod, or else have the piston nut forged on one 
end, and are turned, screwed, and then firmly fixed up 
against the piston. By one or two firms it is 
the practice to “camber” the piston-rod — that 
is, to give it a small amount of initial deflection 
by means of hydraulic pressure, so that when the 
engine is finally erected, and pistons fixed on the rod, 
the weight of these shall bring back the rod to 
absolute straightness, and the weight of the pistons 
being borne by the rod, the only wear of the cylinder 
liner is that due to the expansive force of the piston 
ring, which is approximately an even quantity all round. 
This system was patented in this country many years 
ago. By this means cylinders may be kept circular, 
and will not wear oval. All this, of course, only applies 
to horizontal engines. Crossheads are more frequently 
of the box pattern. They are provided with separate 
shoes, sometimes lined with anti-friction metal, and 
fitted with means for their adjustment to take up 
wear, sometimes the opposite. As to whether the best 
construction is to fit adjustable shoes is rather a doubt- 
ful point, since, in the hands of an incompetent person, 
the slide and crosshead shoes may be ruined by a too 
free use of this device, 

The projected area of shoes is generally 100 to 120 
square inches per 100 indicated horse-power, developed 
by its own engine. The width of the shoes is about 
two-thirds the length. 

The gudgeons are made a good fit into both tapers of 
the crossheads, and are simply held from moving by a 
small feather key, which fits into a keyway in the cross- 
head. A small circular plate is then placed over the 
gudgeon end, and fastened to the crosshead with two or 
three set screws. 

If the marine type of rod with a fork end is used, the 
gudgeon pin is not shrunk into the fork, as is more usually 
the case, but is made an accurate fit into the rod end, 
and is either held from twisting by taper pins passing 
through holes drilled half through the pin and hal 
through the rod the whole depth of the fork end, or by 
means of a plate and feather key as described above. 
The brass in the crosshead is made adjustable by means 
of a block and cotter. The projected area of the 
gudgeon is in most cases 10 square inches per 100 indi- 
cated horse-power delivered by its engine. The length 
of the gudgeon in the connecting-rod or crosshead brass 
is from one and a-half to twice the diameter. With 
regard to connecting-rods, the tendency is more for 
flat taper rods than for turned taper rods, which are 
used almost without exception in this country. The 
ratio of length of the rod between centres to the crank 
length between centres is from 4} to 5, 
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The big end of the rod is either of the marine type 
with brasses and cap, adjusted by means of bolts passing 
through the cap, brasses, and big end of the rod, or of 
the slab type slotted out square to receive the brasses 
and provided with wedge adjustment at the front or back 
ends, the wedge being made with a screwed hole to fit 
on a bolt passing right through the rod ends vertically, 
so that when this bolt is turned the wedge is raised or 
forced down. The required adjustment being made, the 
bolt is locked on the bottom with two nuts. 

This construction, as well as the marine type, is more 
usual in the case of German and Swiss built engines. 
The type more in vogue in France and Belgium is not 
unlike locomotive rod construction; the big end of the 
rod is sometimes slotted out so that a fork is left into 
which the brasses are slipped; the two prongs, as it 
were, of the forks are secured from springing open by a 
gib and cotter placed in the front end of the rod. Adjust- 
ment by a simple cotter through a slot in the back end 
of the rod and forced up against the back brass is also 
used. The cotter is held from shifting by a long stud or 
gib screwed into the rod end, over which a driiled lug on 
the cotter slips, and is then locked with two nuts. The 
big end brasses are in most cases lined with some anti- 
friction alloy. An average projected area for crank pin 
brasses is 18 square inches per 100 indicated horse- 
power, and length is generally one to one and a-half times 
the crank pin diameter. The small end of the rod, unless 
forked, is made pear-shaped, and is provided with a brass 
bush, block, and adjusting wedge, which last is actuated 
by a bolt passing through a tapped hole in the wedge and 
secured in the manner as described above for the big end 
of the rod. The least diameter of the turned part of the 
connecting-rod is usually equal to the piston-rod dia- 
meter, and at the big end is equal to one and a-half 
piston-rod diameters. 

Cranks are generally of mild steel forged to shape, and 
more frequently than not left unbalanced. 

Cast iron crank discs are not often used. Cranks are 
shrunk on, and secured as well by one or twokeys, according 
to their size. The crank pins are made either straight or 
taper at the part which is shrunk into the crank. The 
pin is sometimes also secured by means of a large taper 
pin passing right through the crank pin and boss as well. 
In the case of large vertical engine cranks, as in marine 
practice, the several parts are turned, planed, bored, 
slotted, and shrunk together ; keys are frequently used as 
an extra precaution. The whole crank, if the engine is 
of the triple-expansion or compound type, is made in 
three or two parts respectively, which are interchange: 
able, and are bolted together by the usual flanged 
couplings and bolts, whicn are made a driving fit. ‘he 
crank pins and shafts are generally hollow torged. In 
the case of horizontal engines, the exciter is sometimes 
driven from a trailing link of the alternator connecting it 
with the crank pin. 

Main engine shafts of horizontal engines are made 
either solid, or hollow forged in the case of very large 
shafts. Siemens-Martin steel is mostly used. Since 
they carry heavy generators, and sometimes, as in the 
case of 25-cycle alternators or continuous machines, a 
massive fly-wheel in addition, their dimensions are neces: 
sary considerable to withstand the bending moment due toe 
weights of generator and fly-wheel, as well as the bendinr 
moment due to slight differences in the width of the aig 
gap. The combined bending and torsional force allowed 
is about 7000 lb. per square inch. 

Since with the type of engine here described alter: 
nating-current generators are more frequently used, the 
use of a fly-wheel is not necessary, except, as pointed out 
above, in the case of 25-cycle and continuous-current 
generators. 

The coefficient of fluctuation of speed allowed is 
usually 1 in 300 for 50-cycle plant and 1 in 200 for 25- 
cycle plant. The alternator field is made heavy enough 
to supply the necessary fly-wheel effect in the case of 
50-cycle plant, but for 25 cycles such an enormously 
heavy field ring would be required that it is usual to 
supply a fly-wheel also. Alternator field rings are 
generally made of steel on account of its high permea- 
bility and strength. They are forced and keyed on to 
the shaft in the usual manner, and the two or more 
segments are held together at the rim by oval rings or 
H-pieces shrunk in; steel hoops are also shrunk round 
the bosses. If a special fly-wheel is also provided, the 
generator is bolted to it by long, heavy bolts passing 
through both bosses; thus all the energy given off by 
the fiy-wheel is transmitted directly to the generator 
without any racking action on the keys. 

Lubrication is a matter that is especially well attended 
to on the Continent, and doubtless has a great effect on 
the subsequent silent and smooth running of nearly all 
foreign engines. In the case of horizontal engines we 
find the oil pump or pumps generally driven from the lay 
shaft either by sheaves keyed on at the middle of the 
shaft or by small crank discs fixed at its extreme ends ; 
these drive reciprocating oil pumps. In other cases we 
find small pulleys keyed on the lay shaft and driving 
rotary pumps for supplying main bearings and the like, 
and reciprocating pumps with ratchet gear for the forced 
lubrication to the cylinders. The main bearings are 
fitted frequently with large, circular oil receivers of about 
six gallons capacity and resting on cast iron pillars with 
openings for adjusting the flow of oil, which can be seen 
through a large bore glass tube placed in each. Adjust- 
ing cocks are provided. 

The oil flows through the bearings and thence down to 
the bottom of the crank pit, whence it flows back to the 
oil pumps and is again lifted to the receiver. Drop 
lubricators of the usual pattern are supplied for the cross- 
head lubrication. The lubrication of the valve gear is 
often from large rectangular tanks by gravity through 
numerous small pipes, the oil being collected in trays 
placed under the gear and in connection with the oil 
pump, which drives it back again to the tank. Both in 
vertical and horizontal engines governor driving gears 
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run in au oil bath, as also the main gearing for driving 
the lay shaft. 

In the case of vertical engines, if made with Corliss 
gears, the oil pump is driven off the bottom of one of the 
main excentric straps. With drop valve gears special 
sheaves are supplied to drive the pumps, the oil being 
raised to a tank at the top, whence it flows under the 
action of its head to all moving parts. Cylinder lubrica- 
tion, as before mentioned, is effected by means of a 
plunger type of lubricator, any of the numerous types 
being used, and in the case of vertical engines they are 
driven either off the wrist plate, or else off the hori- 
zontal gear lay shaft, carried on brackets bolted to the 
cylinders. Centrifugal lubrication from drop-feed lubri- 
cators for crank pins is the type chiefly used, though 
plunger lubrication with heavy oils is sometimes found. 
Oil pumps for gearing generally have a capacity of two 
gallons of oil lifted per minute. 

Lagging is a factor which has a great deal to do with 
the final appearance of the engine for good or bad, and 
might well receive more attention in this country. 
Recesses are turned on the cylinder flanges which carry 
highly polished beadings, which fit over the blued steel 
lagging, and hide all jagged edges. Highly polished 
steel bands, with beadings on both edges, are used to 
hold the lagging to the cylinders. Cylinder covers are 
fitted with polished pressed steel domes. In vertical 
engines the tail rods are surrounded with light polished 
steel tubes fastened to the cylinder covers. 

Other points worthy of notice are the large steel 
splashers carried right over the cranks from the front of 
the base to the front of the crosshead trunk; they are 
stiffened and ornamented with steel beadings. Instead 
of steel, cast iron splashers are also used, the uppermost 
end being carried by a polished steel pillar and crossbar. 

In vertical engines, where steel pillars are used as 
supports in the front of the engine, neat steel covers are 
used at either end to cover bolts, and to hide the flange 
which connects the pillar to the entablature and to the 
base. Vertical lay shaft couplings and the like are also 
so provided. The splashers, if of blued steel, cover the 
the whole of the crank pit and connecting-rod, and reach 
about half-way up the crosshead guide; sometimes plate- 
glass splashers are used instead; this construction allows 
of the inspection of the engine whilst running. ll 
bevel wheels driving lay shafts and the like are provided 
with blued steel covers. All parts are made easily 
accessible by the free use of platforms and steps, and all 
pressure gauges, drain cock levers, and main stop valve 
handle are placed in an easily accessible position in the 
front of the engine. 








BRIDGE BUILDING AND BRIDGE WORKS 


IN THE UNITED STATES 
No. XVIL* 

Canadian bridge works.—The Dominion of Canada has 
few large bridge works. The Canadian Bridge Company, 
with a capacity of 12,000 tons per annum, has a main 
shop 101ft. by 560ft. A 5-ton electric crane is used for 
unloading material in the stock yard, and a 25-ton 
electric crane for loading finished material. There are 
no electric cranes in the shop, all material being handled 
transversely by air hoists, which travel across the 
building on the bottom booms of the roof trusses. The 
material is handled longitudinally through the building by 
trucks on two lines of rails. 

The Dominion Bridge Company has a capacity of 
about 20,000 to 25,000 tons of fairly heavy bridge and 
structural work annually. Pneumatic portable riveters 
are used for heavy work, and the riveters are taken to 
the girders, not the girders to the riveters. All of the 
stock material in the yards and most of the manufactured 
material in the shipping yard is handled by four travelling 
derrick cars. There are also three 20-ton overhead hand- 
power gantries used in the shipping yard for handling 
members too heavy for the derrick cars, say, three tons and 
over. The machine tool equipment includes sixteen 
punches, two seven-roll plate straightening machines, 
four straightening machines for angles, two gate plate 
shears, two angle shears, four rotary planers, twenty- 
five reaming and drilling machines, three double-head 
eyebar and boom drilling machines, a large number of 
pneumatic riveters of various types, other bridge shop 
tools, and a machine shop for general work. 

The Hamilton Bridge Company has an annual capacity 
of 10,000 tons. There are about 120 to 180 men in the 
shops, four template makers, twelve draughtsmen, and 
about 200 men in the erecting gangs when full of work. 
The plant was established in 1876. The following 
description of the system in regard to shop practice is of 
interest, and the system is based upon practice in the 
United States. When inquiries are received for bridges, 
buildings, and other structural work, the matter is con- 
sidered by the manager, and the estimates prepared in 
the estimating department under the supervision of the 
chief engineer. The style of the design is very often 
specified by the parties asking for the work, or so 
described in the specification that there is no option in 
selecting a design. If, however, the selection of the 
design is left to the company, it follows the usual 
practice adopted for the style of work for which prices 
are asked, and the selection of the design is made by 
the chief engineer as he may see fit. The designs and 
estimates of weight are then turned into the general 
office, and the prices prepared and tenders submitted. 

When the company is advised that its tenders and 
plans are satisfactory, the work is immediately given a 
contract number, and this number follows it all through 
the offices, shops, and in the field; and the same number 
is applied to all drawings, blue prints, bills of material, 
shipping bills, railways bills of lading, &c. 
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When the contract number has been given to the work, 


a sheet of engineering details is then prepared, giving | 


the contract number, estimate number, customer’s 


number, description of work, who it is for, location, and | 


other information. This is 9in. by 15in., and is shown in 
Fig. 36. From this sheet the chief draughtsman enters 
up in his book such information as is necessary, and he 


Hamilton Bridge Works Companu, Limited, 
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INFORMATION FOR ENGINEERING DEPARTMENT. 
pene 
Estimate No. ...... 
Purchaser No. ...... 


Description and Location 

Order Received 

To be Completed by OGRA os 0coscss<cesnssacns 
What Specification and Exceptions thereto fash 
Reaming, Rivets, Planing 

Assembling 
Full size Tests 

What Inspection, if any 
Shop Paint 

No. of Coats 


Estimated Weight 

Shipping Weight 

Pound Price or Lump Sum 

ULMER cacao svsuhenattorinztuassdvavedaset svsk Coecadtesteosnavedaused aes | 

Strain Sheet furnished by 
os 3» approved by 

Shop Drawings furnished by | 
approved by 
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” ” 
Drawings Substructure furnished by 
MAINT EOIN 5. ccc chioecatanor). 22h oy eater nncicy en kepad-ti.o5idae oneal conan 
Square or Skew, make sketch “s 
Pieor Beam ito Chord (position)... .......;.000:.2s0cissenessssaesoccssseseanave 
Description of Floor System . 
Wooden Deck furnished by is 

Z »» laid by . on eee 
Who furnishes Floor Bolts | 
Shipping Directions 
Freight Rate 


the long lengths. In the preparation of the bills of 
material the usual procedure is adopted. The varioys 
members are grouped together on the bills of materia] 
and all necessary sections for same included in the group, 
The material ordered for this work, and the materia] to 
be taken from stock, is marked in the columns on the 
one side of shop bill—9in. by 15in.—shown in Fig, 37, 
| The question of putting the work in the shop is very 
| simple, for the reason that the necessary numbers of blue 
prints of drawings and of shop bills are handed over to 
the works, superintendent, and he has them distributeg 
as may be necessary. It is his duty, and the duty of 
his assistant superintendent and of the foremen of the 
various departments, to keep close watch of the work 
going through the shops. 
| All time records are kept on cards—one issued for the 
| morning, and one issued for the afternoon. Each work. 
| man enters on that the number of the contract, or 
| contracts, on which he has worked, and states what he 
| has been doing, whether assembling, riveting, marking, 
| painting, kc. These cards are turned into the time. 
| keeper’s office at noon and at evening. The total cost of 
| labour is assembled twice a month, and entered in the 
labour book, and turned into the cost-keeper’s office ag 
| often as may be necessary. 
| For all work detailed shipping bills are made out and 
handed to the shipper and yard foreman, and material ig 
| shipped and checked off on these bills, and copies of same 
| are sent to the erectors in order to check material off 
| cars when being unloaded. The question of erection is 
| carefully dealt with, and the necessary erection plans, 
| and such detailed plans as may be necessary, are sent or 
handed to the foreman erector, and certain necessary 
erection information is written out and forwarded to him, 
Generally speaking, the system here is modelled after 
that in vogue in the United - States, for the reason that 
the system has been proved satisfactory by long experi- 
ence; and as the majority cf the draughtsmen have had 
experience in the United States, it simplifies the matter 
by giving them work to do with which they are perfectly 
familiar. 


This article is the last of this series. Our Commissioner 
has given information concerning all but a few of the 
maine bridge-building establishments in the United 
States. We feel certain that a good deal may be learned 
from the series. It is also clear that in this country we 
have nothing to fear as far as regards actual power of 
construction. What is needed is a change in the system 
of giving out orders, and that we trust is coming. Ina 
future series of articles our Commissioner proposes to 


~ | deal with drawing office practice in United States’ bridge- 


What Storage Ground 
What Stream or River 


Depth at Ordinary Stage Gauene vekvnevecwnes 
oy I OL IIE ois <a doccisssscececavinetsaesexs-osnsbes | 
River Bed to Floor or Base of Rail 
Will Piling be required for Falsework ...................ssceece ceesseeeeeee 
Who furnishes and builds Falsework ... 


Present Structure, kind, and who| 
removes, and how disposed of 


Must Traffic be uninterrupted during Erection 
Which End most favourable to Erect from 


| building works. 
| 








NOTES ON WEIRS IN INDIA. 


I.—ACROSS GREAT RIVERS, 
Tue types of weirs met within ae India for diverting 


| the supply into canals may be divided into three classes :— 


(1) Those constructed of loose material resting on the 


| sandy bed of the river. 


(2) Those of solid brickwork resting on well founda- 


| tions sunk in the sandy bed of the river. 


(3) Those of bonded material resting on solid rock 


| foundation. 


Under class 1 an example will be found in the Okhla 
Weir across the Jumna River, eight miles below Delhi, 
for the Agra Canal. The Jumna at this point is of the 
ordinary character of sandy rivers in the plains of Upper 


| India, except that an outlying spur of the Vindhya 


then takes up the question of detailed drawings; in 
many cases he will lay out some of the general details 
himself, and the work will then be handed over to a 
draughtsman to be finished up. When the detailed 
drawings are made and checked, blue prints of same are 
sent into the template shop and other portions of the 
works. The template maker proceeds in the usual | 
manner to get out the templates, and these are handed 
over to the markers, who lay out or mark off the material. 


Mountains runs down to the river’s edge, and on this 
rests the right flank of the weir, and here the canal head 
and under sluices are located. This rocky spur also 
afforded excellent material at moderate cost for the weir 
and head works. The weir consists of three masonry 
walls parallel to each other running across the stream, 
and built up from the sandy bed of the river. The 
upstream wall, 4ft. wide on top and more at the base, 
forms the upstream crest of the weir, which is 10ft. high. 
The next wall is placed 52ft. down stream, and the third 
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In the preparation of order lists, an item worth calling 
attention to is the fact that material is ordered in multi- | 
ples, and the longest lengths possible are obtained. It 
is figured that while this involves some extra labour in | 
handling, &c., it is more than offset by the decrease in 
the waste of material, and in the event of some items 
of material being delayed and having to be replaced from 
stock, it means that the late material afterwards coming | 
in can be put in stock, and it is advantageous to have | 


Assembly | 


| is carried on a slope to a distance 
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From the upstream wall a stone apron 
of 40ft., and consists of 
Downstream the 


52ft. below it. 


large selected granite blocks well laid. BLU 
granite packing is laid at a slope of 1 in 20, thus giving & 
total width at base of some 240ft. The walls prevent 
too great leakage through the work, the loose portion of 
which in time gets naturally plugged by silt, and the great 
mass of the work has prevented any serious displace- 
ment. No great accident has ever occurred; some cut- 











- Joxe 5, 1908 


THE ENGINEER 


563 








—— 
ting at the downstream toe will take place, but this is 
remedied from time to time. The work is of a simple 
nature, has now been in position for twenty-eight years, 
and has acted admirably. 

The flood volume of the Jumna at this point is 
estimated at 180,000 cubic feet per second, and a velocity 
of approach of 12ft. per second has been observed above 


the weir. 
The river bank on the left is low and indefinite, and a 


marginal embankment has been erected along it for eight | 


miles up stream, connecting with the embankment of the | 
| the weir is provided with gates 3ft. high, so that these, 


Fast Indian Railway which crosses the Jumna into 
Delhi. The right bank is high and well defined. 

As is usual with big rivers running in wide, sandy 
channels through the plains of India, and fed from the 
glaciers of the Himalayas, the supply between December 
and April is very small, and the channel becomes 


below the foundation of the shallow blocks on which the 
weir wall stands. 

The small crest well was also built in the floor to hold 
up 3ft. of water, and this gives additional weight and 
security. Outside the dwarf wall a band of concrete has 
been laid, covering the balance of the floor and over- 
lapping the grouted block kankar pitching. By this 
means the action of springs was thrown further away 
from the permanent work, and the apron laid above the 
weir, together with the wall of sheet piling, made it more 
difficult for the creeping action of water. The crest of 


when raised, held up 18ft. of water above floor level, and 
it will be seen that the head of pressure on any unit of 


the floor was 18 x 62-51b. = 1125 |b., and the weight 


acting against this was 5 x 120]b. = 600 Ib. per unit. 
Neglecting anything for adhesion of mortar, the 


shallow spills extending over long reaches cause little 
anxiety, but narrow, deep cuts are objectionable. It is 
not within the compass of this note to refer in greater 
detail to this point. For 15 miles below the weir it has 
also been necessary to protect the river on the right 
bank. The canal for 20 miles runs in what is called the 
Khadir, an elevated plain above the usual high flood of 
the river, but still not the high bank; this is very liable 
to erosion, and cutting away can take place at a very 
rapid rate if not corrected. The groynes used in the 
training works are of a very neat design; a sand embank- 
ment is run out from the high bank to the point required 
to mark the allotted channel, and at its head is a tee- 
shaped finish of kankar pitching. They have been most 
effective, and the condition of the river channel has been 
steadily improving. There is now practically a perfect 
channel from the railway crossing to the weir. 











IT 


tortuous, sandbanks are thrown up, and these in time 
become islets coated with “Jhao” (tamarisk) and other 
jungle growth. This leads to trouble in getting a clear, 
direct channel on to the weir, and consequently the river 
has had to be trained. Tor some years temporary ex- 
pedients, in the shape of tree spurs and groynes, designed 
more or less according to the will and pleasure of the 
individual officer in charge of the works, and costing an- 
nually alarge amount, were adopted, without leading to any 
definite permanent result. This system was changed to 
running out groynes at fixed intervals from either bank. 
The groynes consisted of sand embankments coated with 
sods and terminating in a tee-shaped face well protected 
with pitching. These groynes marked a channel of 





ins MI 


f} 
(a 








Ma 
oN 






Scale of feet 


re) 20 4 so Ff 


OKHLA WEIR, AGRA CANAL 


destroying force is considerably in excess of the weight | 
resisting. 

The absence of a good apron above the weir and the 
working of springs had undoubtedly caused hollowing 
out, and the weir must have been in a dangerous state 
when the accident occurred. 

The weir itself is 3800ft. long, and, in addition to this, 
on the right flank there is an allowance of 427 lineal feet 
of sluiceway. It is not intended to describe these sluices in 
detail. The Ganges floods pass over the weir, the 
sluices being opened and closed as desired to work away 
accumulations of silt and to aid in keeping right the 
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The practical lessons learnt from a work like Naror& 
weir are :—(1) The difficulty of designing at small cost 
@ permanent weir on sandy foundations, and the danger 
of entailing in any way the upstream and downstream 
protection of the work. In this case the shallow wells under 
the weir wall and the deeper one as a curtain at the end of 
the floor seem to have been an element of weakness. It 
might almost have been better to have transposed the 
position of the wells, or to have had two rows of moderate 
depth. Then, again, the permanent floor was too short: 
After the completion of the work the grouted pitching 
and outer line of concrete blocks had to be added, and 
then again, after the accident of 1898, the concrete over: 
lap connecting the floor and the grouted pitching had to 
be added. All such additions are costly after a work is 


definite width, between which the river is confined, and High 1 
has been attended with the most happy results. It was 646-00, = ies clculated flood == completed, and the interference with a finished work 
also found useful to run out upstream from the weir, at y a <——____m and the pumping necessary for carrying out such work 
intervals, groynes or spurs. These divided the weir into Mf must naturally do it no good. There is no absolute rule 
bays, and have been most useful in preventing the river ty for determining the length of floor required below weirs 
from setting on to any particular point of the weir, and 431-50 ae eae in rivers of such magnitude, experience gained from 
bg a a& saeeree of high velocity running along l | 15 02 28°50 accomplished facts is of far on value ae - 

ee ee ae h | theory. Here the height of the weir wall above norma 

Especially was - danger ee when the under are alee bed level is 10ft., and the width of substantial protection, 
sluices were opened as the pull along the upstream face = i reckoning to the outer concrete block, is 85ft.; or, in 
of the fone: h of ge 2 . | other words, the floor is between eight and nine times 
a engt Sth " nea tenhel arian lineal feet of the vertical drop. bey all page to the = of 
ery aw e ait. the pitching, the width is 85 + 86 = 171ft., or seventeen 

The lessons to be learned from this work are :—(1) 600-00! 34-50 Gaae pe height of the wall. The permanent floor of 
a be — — like bras Pat op — of cape 1s” - x ; ai 85ft. appears to be sufficient, as no violent erosion has 
os le — 9 that vt trainin ee MAINTAINS q & occurred at its edge, so that the experience gained here 
small cost; (2) that all training works constructed in ; would show that eight or nine times the height of. weir 
ae REIS a || is eyured for Hoong, protected by a silat length of 

Mee : prviig 3 S-=+ fy 1 material. 

sooner training works are started in shifting rivers the - | 580'50% 4 ree. F9) The next point is that the upstream protection 


better for the working of the supply; (4) that dividing 
up a long weir into bays by spurs or groynes is 
necessary. 

I].—NARORA WEIR. 

A specimen of a permanent weir on well foundations 
resting on sandy soil is afforded by the Narora Weir at 
the head of the Lower Ganges Canal. This work is 
situated five miles below the crossing of the Aligarh 
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channel and the training of the river. The flood volume 
of the Ganges at this point is estimated at some 230,000 
cubic feet per second, and a velocity of approach of 10ft. 


| per second has been observed. 


branch of the Oudh and Rohilkund Railway over the | 


Ganges. 


It consists of a solid weir 10ft. high, resting on shallow | 
blocks, with a floor downstream 40ft. wide, the end of the | 
floor being protected by a deep well going down 24ft. below | 


floor level. 
lft. of ashlar sandstone resting on Qin. of brickwork, the 
rest being made up of first-class concrete. Below the 
floor is 45ft. of grouted pitching, 4ft. thick, protected by 
a concrete drop wall, and beyond this 85ft. of well packed 


The floor itself is 5ft. thick, and consists of | 


Here also the opening of the sluices in high flood 
generally led to accentuating that dangerous action of the 
flood current running parallel to the face of the weir. A 
groyne had been run out at right angles to the weir, 
separating the weir from the under sluices, but this was 
not sufficient to check the action noticed, and the addition 
of other groynes had been advocated. These were 
added in 1898, two more being introduced, and thus 
dividing the length of the weir into three bays. The groynes 


consist of sand cores coated with pitching, and finished © 
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pitching. Upstream of the weir was a very insuflicient 


NARORA WEIR 


at their upstream ends with substantial kankar noses. 


must be just as carefully considere] as the downstream 
floor. Here the weir was lamentably ill supplied. The 
work now is provided with a sound apron 100ft. wide, 
and is well finished, with the line of sheet piling going 
down 14ft. below the foundations of the upper blocks. 
(3) The dividing up of the weir into bays is a considera- 
tion that should not be overlooked. The total length of 
the weir—3800ft. + 427ft. sluiceway—is great, and in 
dealing with a huge stream like the Ganges, where it is 
impossible to tell how current may set or be deflected 
onto one point, the splitting up of its force is advisable. 
(4) As a corollary to the above, the question of how 
under sluices should be disposed presents itself. They 
are undoubtedly useful in juxtaposition to the regulating 
head for the canal, as they are necessary for blowing 
away deposits of silt and keeping the channel to the 
head open; but experience seems to show that a better 
distribution of the sluice power is required, and the 








| allowance might be divided into three sets, say, oné at 


Communication with 





At the site of the weir, and for many miles upstream, | each flank and one in the middle. ‘ 
not well laid and led to trouble. The weir was completed | there is a natural high bank on the right. The left is | either flank in floods could be maintained by means of a 
early in 1876, and the canal was opened in October, 1879. | undefined and low. It was accordingly necessary to have | light footway resting on iron supports carried up from the 
On the 30th March, 1898, or about twenty years after the |a marginal embankment on the left, joining on to the | weir crest and offering no great obstruction to the current 
opening of the canal, a serious accident occurred. The | railway five miles upstream, where it crosses the Ganges, | or to floating logs and trees. p , 
action of springs blew up the floor and disarranged the | so as to confine the river in a funnel. In this length the | (5) The question of the training works is most inter- 
ashlar blocks in a length of 200ft. In this distance the | stream has been carefully trained. At half-mile intervals | esting, acd much could be said about it, but the nature 
entire weir wall settled down about an inch, and yet | groynes have been run out from either bank defining a | of rivers varies ; suffice it to say, that in streams like the 
there was no vertical crack to be seen anywhere in the | channel 3000ft. wide, within which it is desired to keep | Ganges the experience gained points to the advantage of 
masonry, the stream. These have led to silt depositing outside the | spending money in permanent works on a definite plan 
This led to the laying of a good substantial apron | required width, and the space so reclaimed can be profit- | rather than on temporary expedients. 
above the weir, consisting of 2}{t. of good clay puddle, | ably leased out and used for growing crops, and grazing ICHHA WEIR 
covered by 2ft. of well packed block Kankar pitching, as | land for cattle. mm. — nas Dar cee 
shown in the section. This is further strengthened by| The question of the river above the railway crossing| The Parichha weir in the United Provinces of Agra 
bands of the pitching being set in mortar. To make | has also claimed attention. As stated, there is a very | and Oudh—formerly the North-Western Provinces and 
everything more secure a line of sheet piling was driven | indefinite left bank, and there has always been a tendency | Oudh—is one of solid masonry resting on rock founda- 
cross the river, parallel to the weir, and going down 6ft. | for spill channels in high flood to break away. Broad, | tions. The work is situated on the Betwa River, one of 


apron of loose pitching resting on puddle, but this was 
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the gigantic tributaries of the Jumna. It rises on the 
northern slopes of the Vindhyas, in the native State of 
Bhopol, and flows north, joining the Jumna near the town 
of Hamirpur. This stream is totally different from the 
Ganges and Jumna, being at first a mountain torrent and 
developing further into a river, flowing in a clean, well- 
defined channel. 

The weir is situated roughly 200 miles from the source 
of the stream, which comes down in enormous flood 
during .the monsoon season. The maximum dis- 
charge is estimated at 750,000 cubic feet a second, which 
will give a head of 17ft. on the weir crest. Discharges of 
of over 650,000 cubic feet have been observed, giving 
nearly 14ft. on crest of weir. In the summer months the 
supply dwindles, going down to a few cubic feet in May. 
It was therefore necessary to construct a work for the 
purpose of impounding water, and this has been done 
by placing the weir about fourteen miles below a natural 
fall in the course of the river, and making use of the 
deep trough as a reservoir. The configuration of the 
country and the character of the stream lent themselves 
to this plan, and the weir, which for some months acts as 
a dam, has been skilfully located at the head of some 
rapids. Here a natural reef of rock stretches across the 
channel, and the river also widens out, allowing a long 
weir to be constructed, which minimises the aftlux or 
heading-up due to an artificial obstruction. Advantage 
was taken of an island in the stream, and the weir is 
built, not in a straight line, but follows the best line of 
rock. Measuring from the left bank, there is a length of 
800ft. to the island. This itself along ‘alignment of the 
weir is 800ft. wide, and thence to the ‘right. bank is a 
further distance of 2700ft.- The cross section of the river 
is uneven, and the height of the weir wall varies from 
nothing—in fact rock projecting above. the crest as 
originally designed had to be cut down—to a height of 
60ft. across the deep right bank channel. The storage 
dam has been designed as a clear.overfall throughout its 
entire length. It is of very solid-dimensions, and possibly 
looks unnecessarily bulky, but_&s:the river bed has to be 
used as an escape in flodds,.and* the .whole of this 
enormous monsoon volume passes over the weir, no risk 
could be run. eres: 

The roar of. the falling .water in high floods passing 
over the weir can bé heard fot miles around, and when 
standing on the head werks at such times a vibration 
can be distinctly felt. The width given at the top was 
15ft., and before gates were added the work was finished 
off, as shown in the accompanying section. The weir is 
built of random rubble masonry, and consists of good 
sound gneiss of irregular shape and size, quarried near 
the work. Frequent bind stones were used, and anything 
resembling a horizontal joint through the work was studi- 
ously avoided. ‘he outer face stones and the lowest 
layers were set in good Portland cement, otherwise 
ordinary native lime mortar was used. 

The upper 10ft. of the downstream face of the work 
has been built vertical to allow of a 6in. film of water 
passing over the weir to fall clear of the toe. The canal 
head, consisting of five openings 6ft. wide, is placed 
on the left bank at right angles to the weir. The 
openings are provided with iron gates worked by 
screws. There are two decks of openings, as it were, 
allowing of one or other being worked according to 
the height of water in the reservoir. In addition to these 
there are two lines of wooden drop gates; when 
not in use they are suspended on clips so designed that 
with the stroke of a hammer the gate can be instan- 
taneously dropped. These precautions are necessary in 
dealing with a river of such magnitude, as the amount of 
water entering one of the sluices, if one of the screw 
gates were jammed by a floating log or tree, would even 
in a short time be very great, and cause unpleasant 
flooding at the least, lower down the canal. The work 
cannot therefore be limited to only one line of defence. 
Only four waste sluices are provided in the weir. These 
are on the left flank adjoining the canal head, and are pro- 
vided with gates on lines similar to those allowed for the 
canal regulating head. They are chiefly meant to remove 
silt accumulated near the canal head, and when opened 
under a high head of pressure, are extremely powerful in 
their action. The sill of these sluices is 2ft. below the 
floor of the canal at head. To increase the stability of 
the weir, and afford a cushion of water to mitigate the 
jarring effect of a flood passing down an empty river 
bed, subsidiary weirs have been built below the main 
one across all deep channels. These hold up water 
to R.L. 600, and give a fall of 21°50ft. over the 
weir. They are 12ft. wide, and built of rubble. They 
are provided with drain pipes fitted with plugs which can 
be opened so as to draw off the water in the cisterns for 
examination of the toe of the main weir. The canal 
taken off from the Betwa commands a track of country 
some 1500 square miles in extent. Of this, 140,000 acres 
are expected to be irrigated. So long as water is passing 
over the weir, the supply required is easily obtained ; but 
when the river gets oe, the reservoir has to be drawn 
upon. With the weir crest at R.L. 631.50 the capacity 
was 1600 millions of cubic feet. This has been increased 
by a further 780 millions of cubic feet by providing gates 
on the weir crest. The scheme can be further extended 
by building a reservoir further up the course of the river 
to supplement the existing capacity. Suitable sites for 
these auxiliary reservoirs have been investigated, and 
can be easily provided when required. There are many 
interestirg features connected with the scheme, and 
precautions necessary when dealing with an anticipated 
flood volume of 750,000 cubic feet per second necessitated 
leaving little to chance which foresight could ensure. It 
may be mentioned in this connection that the maximum 
flood volume of the Nile at Assuan is estimated at 475,000 
cubic feet per second. The Nile is a name familiar to 
all, while the Betwa is a reality to only a few. 

It is now eighteen years since the Parichha weir was 
completed. It has stocd the test of time satisfactorily. 
The highest flood has not during this period been within 
ft. of the estimated cataclysm. 


The lessons to be learnt from the work are satis- 
factory :— 

(1) Given suitable conditions, a work of this character 
can be constructed rapidly and with great economy. 

(2) The upkeep of such a work is moderate, no trainin 
works are required, and the indirect benefits conferre 
on human beings living on the banks of such a reservoir 
in an arid climate are very great. 








UNITED TRAMWAYS POWER 


STATION, 


AmonG the visits to be paid by members attending the 
coming Engineering Conference, which takes place on 
June 17th, 18th, and 19th, will be that to the Generating 
Station of the London United Electric Tramways (1901), 
Limited, at Chiswick. As in former years, we propose 
giving some few details of the various places visited, and 
to deal first of all with this tramway power station. To 
commence with, however, it may prove interesting if we 
briefly glance at the object with which this company was 
formed, and the area with which it deals. 

The company was formed in 1894 for the purpose of 
taking over an old horse-worked line which was origin- 
ally constructed by the Metropolitan Tramway Company. 
The first lines, which ran as far as Kew Bridge and 
Acton, having fallen into decay, the new company 
entirely reconstructed and reorganised them, the 
re-equipment being at first for horse traction. The 
intention had all along been eventually to convert for 
electric traction and to extend the system. Accordingly 
an Act for conversion and extension was obtained in 
1898, and in the same year powers were obtained to 
construct a light railway to be worked as an inte- 
gral portion of the company’s electric tramway 
system, and extending from Hanwell to Southall, 
Hayes, Hillingdon, and Uxbridge. It will be seen, 
therefore, that, whereas one of the original lines ended 
at Acton, and the light railway began at Hanwell, there 
was a gap between these two places. In 1900 an Act 
was obtained authorising the construction of a line to 
join Acton and Hanwell, thus opening up direct commu- 
nication from Shepherd’s Bush to Uxbridge. The same 
Act gave powers to extend the existing southern line 
from Kew Bridge through Brentford to Hounslow, and 
also to construct tramways in Heston- Isleworth, Twicken- 
ham, Teddington, Hampton, and Hampton Wick. 

Seven and a-half miles of line were opened for electric 
traffic on the 4th April, 1901, these being the first lines 
to be worked electrically in London. The lines opened 
on that day were three in number :— 


LONDON 


Miles, Furlongs. 
Shepherd’s Bush to and through Acton... 3 p 
Shepherd’s Bush e@ Goldbawk-road and 

Chiswick to Kew Bridge... ... 


Hammersmith to Young’s Corner, Chiswick 


On July 10th, 1901, the following extensions were 


opened :-— 
Miles. Furlongs, 
Acton through Ealing to Hanwell 2 7 
Hanwell to Southall... ... ... ... .. ... 2 
Kew Bridge through Brentford to Houns'ow 3 


8 


These, with the 74 miles opened in April, made a total 
of 15} miles. It is outside the scope of this article to 
trace further in detail the gradual growth of this com- 
pany’s lines, but we may say that at the present moment 
there are some thirty miles in operation, four further 
miles having been opened on August 13th, 1902, one and 
a-half miles on September 13th, and one and a-half 
miles on November 8th of the same year. This year 
74 miles have been opened. 

We may now proceed to describe the arrangements 
at the power station, and of the other portions of 
the system. The power station, which is in High- 
road, Chiswick, is built on a portion of the land, having 
a total area of four acres, owned by the company. 
The engine and boiler rooms adjoin, and the con- 
taining building measures 154ft. by 106ft. The boiler 
house is a steel frame structure made specially strong so 
as to support the coal store to contain 500 tons of coal, 
and the feed water tanks which are placed above the 
boilers. There are in all eleven boilers, of the water- 
tube type. Each of them is capable of evaporating 
11,000 lb. of water power hour at a steam pressure of 
150 Ib. on the square inch, with a draught as measured in 
the main flue equivalent to a column of water jin. in 
height. The heating surface of each boiler is 3140 square 
feet. Each boiler is fired by a mechanical stoker of the 
“coking” type. These stokers are driven by shafting 
placed underneath the floor. There are two coal receiv- 
ing hoppers, one at either end of the boiler house, and the 
coal is lifted from these hoppers to the coal store over the 
boilers by means of an endless chain of buckets which is 
capable of handling 40 tons of coa] per hour. It is driven 
by a 10 horse-power motor, the gearing being on the top 
of the bunkers. This conveyor is also used for the 
removal of ashes, the buckets running along the base- 
ment in front of the ashpits, the ashes being dumped 
into an ashbin which shoots them into a receiver 
outside the building. There are two electrically-driven 
feed pumps, these being designed to work against a 
boiler pressure of 180lb. per square inch, and to be 
capable with a piston speed of 50ft. per minute of supply- 
ing the feed-water for 4000 horse-power at 15 lb. of steam 
per horse-power per hour. They have three Tin. 
plungers, with 8in. stroke. The flue is placed above the 
boilers, and the gases are taken up to it by breeching 
pieces. It is constructed of steel plates, and is 150ft. 
long, 6ft. 3in. wide, and varying in height from 3ft. to 
13ft. 6in. Two brick branches go from this flue to the 
chimney, in one of them being placed the economiser, 





which contains 860 tubes. The scrapers for this econo- 


aS 
miser are worked by an electric motor. The chimney jg 
of steel plating on a masonry foundation, It is gon. 
structed of jin. and ,in. steel plating, and is 200ft. above 
the foundation. The diameter is 10ft., and the whole of 
the shaft is lined with Qin. of firebrick, Between 
the flue and the coal bunkers are placed two feed. 
water tanks, each having a capacity of 6000 gallons 
Outside the building is a water-softening plant 
which is capable of treating 20,000 gallons of water per 
hour, reducing it to 5 per cent. hardness on Clarke's 
scale. It consists of two cast iron tanks divided into 
equal compartments, with a reagent tank and carbonising 
apparatus. Water is obtained from three wells, con. 
sisting of 6in. tubes driven down 80ft. These tubes are 
20ft. apart, and are connected by an internal pipe din, 
in diameter, this being connected to a 6in. main. The 
wells are each capable of yielding 3600 gallons per hour, 
with a water level of not more than 16ft. below the 
surface. The three wells, therefore, can give some 10,800 
gallons per hour. An electrically-driven three-throw 
pump, capable of lifting 50,000 gallons of water per hour 
from these wells to the feed-water tanks, is provided, 
Cooling towers are erected outside the building. They 
are of the twin type, are arranged in three sections, and 
cover an area of 40ft. by 15ft., and are 38ft. high. They 
have a capacity for dealing with cooling water for 6000 
horse-power. The mats inside the towers are of gal. 
vanised iron wire netting. Fans are provided for each 
section, these being worked electrically, and running at 
160 revolutions per minute. 

The engine-room—see page 565—is 60ft. wide and 
154ft. long. A 25-ton electric overhead travelling crane 
runs its whole length. This crane is worked by three 
motors. There are two direct-current and three three. 
phase main generators. Three of the, units represent 
500 kilowatts each, and two 1000 kilowatts each. There 
are three engines of 700 indicated horse power. ‘These 
are vertical cross compound Corliss condensing engines, 
with cylinders 22in. by 44in. by 42in. stroke. They run 
at 94 revolutions per minute, with 150 lb. of steam pres. 
sure at the throttle valve. In the case of the direct- 
current generators, each enginehas mounted between its 
cylinders two 250-kilowatt compound wound continuous 
current generators, with a fly-wheel between them in 
each machine. The diameter of the shafts of these 
engines is 22in., and the weight of the fly-wheels is 
36 tons. These generators are used for supplying 
current at 500 to 550 volts to the lines in the vicinity 
of the power station. For the outlying districts 
high-tension three-phase machines are used. First 
there is one of 500-kilowatt at 5000 volts, and 25 cycles 
per second. The 1000-kilowatt three-phase generators, 
which are of the same type as the foregoing, are direct- 
coupled to 1400 horse-power engines of exactly similar 
type to the foregoing. All the alternators have revolving 
fields and are excited from the main bus bars of the 
station. There is, in addition, a 100 horse-power engine 
connected to a 75-kilowatt dynamo for lighting purposes. 
This runs at 400 revolutions per minute. There are two 
surface condensers, each capable of dealing with the 
steam represented by an output of 1000 kilowatts, and 
one for dealing with 2000 kilowatts. There is one 500 
kilowatt rotary converter. There are two negative 
boosters, one being in circuit with the cable connected to 
the rails in Brentford, and the other with a similar cable 
to Acton. The main switchboard, of which we give a 
view on page 569, is a fine piece of work, and consists of 
twenty-seven marble and angle iron panels. A smaller 
switchboard deals with the lighting and the government 
of the various motors throughout the premises. 

Taking the capacity of the station as a whole, it contains 
machines capable of developing 1000 kilowatts direct 
current, and 2500 kilowatts alternating for conversion to 
direct current. Taking a car when fully loaded to 
require 8} kilowatts to run it, and allowing for loss 
in transmission, &c., the company calculates that 
it can deal with a total of 375 cars from this station, or, 
allowing 500 kilowatts to be held in reserve, 315 cars. 

Paper insulated lead-covered cables drawn _ into 
wrought iron, cement-lined pipes are used throughout. 
On the Chiswick section there are 14°498 miles of feeder 
mains, the majority being of *2 square inch cross section, 
and there are 22-724 miles of return and connecting-up 
cables, most of this also being of 2 square inch cross 
section, though there is a quantity of *25 square inch. 
On the Hounslow section there are 10°873 miles of all 
cables, these varying in cross section from ‘2 square 
inch to ‘6 square inch. The Hanwell section has 8°176 
miles, made up of ‘4, °6, and °8 square inch cables; and 
Fulwell 27-150 miles of ‘4 and ‘6 square inch cables. 
There are in all 84°588 miles of high-tension feeders, 
these being nearly half and half of ‘05 and ‘079 square 
inch and three-cored. A summary of the cable system 
is as follows :— 

Three core high tension -05squareinch ... 19686 miles, 
” » C79 squareinch ... 14°902 ,, 
+2 square inch low tension ... ... 860 ,, 


or € . 
"255, ” ” ore tte Ft ” 
” 


”” ” 
One core 
” ”? 


” a ” ” ” 
” 5 © ” ” ” ” 
’ eee, sade ” 


9.78 
” tbe eee ” 


118 009 ,, 
In addition there are 31821 miles of telephone cables. 

The car sheds at the Chiswick station are capable of 
accommodating a hundred cars, and there are provided, 
also, a series of repairing shops and a machine shop. The 
sheds contain eleven lines of tracks, which are furnished 
with inspection pits. All the movements of the cars are 
brought about by overhead trolley wires. The machinery 
in the repairing shops is driven by underground shafting 
worked off a 30 horse-power motor. The repairing shops 
machines are driven in a like manner by a 20 horse- 
power motor. There are two smith’s hearths, the 
draught being supplied by a centrifugal fan driven by a 
5 horse-power motor. 


” a i ” ” 


” ae ” ” 





Practically the whole of the overhead lines are carried 
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out on the span wire system. The side standards are 
formed of steel tubes, and three grades of these are employed 
capable of withstanding respectively stresses of 700 Ib., 
1000 lb., and 1500 lb. when 6ft. in the ground, the stresses 
being applied 30in. from the top, with a temporary 
detiection of not more than 6in., and stresses of 1200 lb., 
1760 lb., and 2600 lb. respectively, applied in the same 
manner, with a permanent set of not m>re than fin. 
These standards are buried 6ft. in concrete, which com- 
pletely fills in the holes dug to receive them. The 
trolley wire is No. 0. B and S gauge has a conductivity 
of 98 per cent. of pure copper. The diameter does not 
vary more than *0004in., and the weight per 1000 yards 
is 9601lb. The maximum working stress is 2000 lb., and 
the breaking stress is 5000 Ib., this giving a factor 
of safety of 2}. Through Ealing and in part of 
the Uxbridge-road side bracket suspension is in- 
troduced. The trolley wires throughout are sus- 
pended at a height of not less 21ft. from the ground, 
except under railway bridges, where they are splayed out 
and protected by wooden troughing. The entire route 
is divided into half-mile sections to meet Board of 
Trade requirements, and at each half-mile two section 
boxes are provided. Each trolley wire has its own 
feeder and distributor, and each of these can be discon- 
nected at these section-boxes. 

The system consists almost entirely of double track. 
The rails are of steel, 92}]1b. to the yard, and are used 
in 36ft. lengths. They are double-bonded throughout, 
there being two bonds of ‘0000 B. and S. gauge, there 
being cross bonds every forty yards. 

There are three sub-stations, the nearest being five 
miles from Chiswick. The equipment consists of two 
rotary converters and seven transformers. The rotary 
converters have a full load rating of 250 kilowatts at a 
voltage of 550 and at a speed corresponding to 25 cycles 
per second. Each rotary converter has coupled to its 
shaft a 15-kilowatt booster, the magnet frame of the 
booster being carried on a bracket cast on the base of 
the rotary. The transformers are of the oil type, with a 
full load rating of 100 kilowatts with a secondary voltage 
of 330 volts. They are used to transform down the three- 
phase current before it is supplied to the converters. 

The cars are made to carry sixty-nine passengers. 
They are carried on two four-wheeled bogie trucks and 
are equipped with two 25 horse-power motors weighing 
1480 lb. each. Each motor is capable of exerting a hori- 
zontal effort of 1270 lb. on a 30in. car wheel at a speed of 
eight miles per hour. 








BRITISH AND AMERICAN LOCOMOTIVES 
IN EGYPT. 

Ix direct contrast with the Egyptian State Railways, the 
Sudan Railways appear, according to a Cairo correspondent, 
to have every reason to be satisfied with American locomo- 
tives, even when compared with those of British make. 
Their Neilson engines were found to consume 51 lb. of coal 
per mile, their Baldwin engines 501b. Neilson engines 
required 13-4 okes(the oke = 2°76 lb., 13-4 okes = 36°984 Ib.) 
of oil per 100 miles; the Baldwin engines worked well with 
9-3 okes ( = 25°668 lb). The locomotive engineer adds, 
however, that these particulars must not be taken too liter- 
ally, the Neilson engines being of different type from the 
Baldwin—a statement that hardly seems to amount to a 
reason—while the latter also appear to have been employed 
occasionally in light passenger work, and, moreover, they 
have a less number of axles requiring lubrication. 

It is worthy of note that the American engines were some- 
what troublesome through leaking tubes, due, the locomotive 
superintendent supposes, to their having a thinner tube plate 
than the British locomotives. However this may be, the 
conclusion at which this officer arrives is that the American 
engine is not only cheaper than the British in the first 
instance, but the cost of its maintenance is by no means 
greater. The Sudan Government intend going through 
exhaustive trials to determine whether the above results are 
to be accepted as final or not. The trials will take place 
when some new and more modern British locomotives that 
are on order are delivered. These are three in number, and 
are being built by Messrs. Kitson and Co., of Leeds, whose 
tender was accepted through their offering delivery in five 
months, while Baldwins stipulated for ten months. The 
achievement is all the more creditable to the British makers, 
as the type of engine specified was the same as that previously 
supplied by the American firm. 








New Livers FOR THE Paci¥ic.—Much bas been heard during the 
past year or so of the great American liners being built for the 
Great Northern Railway Company's service between Seattle, 
U.S.A., and Japanese and Chinese ports. These are the Minnesota 
and Dakota, built by the Eastern Shipbuilding Company, and the 
first has now been launched, They are the largest vessels ever 
built in the United States. Length, 630ft.; beam, 734ft.; depth, 
574ft.; load draught, 33ft.; load displacemeut, 33,000 tons. There 
isa double water bottom, a longitudinal bulkhead, twelve trans- 
verse bulkheads, five complete decks in the hull, and three decks 
in the superstructure, which is 172ft. long. There is no raised 
forecastle, but a crew’s house forward. There are four pole masts. 
The engines were built by the Midvale Steel Company. There are 
two three-cylinder triple-expansion engines of 4800 horse-power, 
with cylinders 29in., 5lin., and 89in. diameter, 57in. stroke, 
making 78 revolutions per minute. The high-pressure and inter- 
mediate cylinders have piston valves, the low-pressure has a double- 
ported slide valve, and the intermediate and low-pressure valves 
have the Joy assistant cylinders. The connecting-rods are 10hft. 
long, 8in. to 10in. diameter, with crank pin bearings 18in. by 24in. 
The built-up crank shaft is 18in. diameter, with 18in. pins, having 
Sin. holes bored through them. The thrust shaft is 18in. diameter, 
with nine collars running in an oil bath ; the horseshoes are of cast 
steel, lined with white metal, and having water circulation. The 
intermediate shafts are 17in. diameter. There are sixteen 
Niclausse-Stirling water-tube boilers, with 40,000 square feet of 
heatinz surface, and 1080 square feet of grate surface. The work- 
ing pressure is 250 lb. The height from the grates to the top of 
the single funnel is 125ft. The weight of one engine with its 
shafting and propeller is 410 tons. The bunker capacity is 4000 
tons, or 6000 tons with the reserve bunkers. There are six electric 
generators of 75 kilowatts, supplying 38 cargo winches, 1300 
electric lights, &c. The Minnesota will carry 175 first-class 
passengers, 110 second-class, 70 third-class, 1070 steerage, 1375 
troops, and a crew of 240, 
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EMBANKMENT CONSOLIDATORS. 


Ix the construction of earth embankments, as is well 
known, it is of great importance that the earth should be laid 
down in thin layers and well consolidated. To perform the 
necessary ramming by hand is not only costly but may 
possibly be conducive to uncertain results. The ordinary 
steam roller is frequentiy employed for this purpose, and in 
a recent issue of our esteemed contemporary, Le Génie Civil, 
are given illustrated descriptions of two different rollers of | 
special form which have been employed in the construction 





Fig |. 


becomes greater and greater per unit of area. It is claimed 
that it is just as effective as adding weight to the roller 


| Two rollers embodying this principle are described jn the 


article to which we have referred. One was for the constue 
tion of the Grosbois Dam, and the other for that of Saint 
Fargeau, These two rollers differ from one another consider. 
ably in all save the rollers themselves. In describing the 
former our contemporary gives some interesting details of 
the dam it was destined for, and the reasons why this dam 
was found necessary. It appears that the profile of tho 
masonry dam which was constructed in 1835 to form the 
reservoir of Grosbois-en-Montagne, Céte d’Or, was badly 
designed. Although its thickness is considerable, the dam 


| has had to be strengthened from time to time with buttrosseg 
| Several projects were re forward to ‘ 
| would have happene 


y —_ a disaster, which 
if this dam had given way. It was 
decided to construct an earthen embankment a short distance 


| below the dam, so as to form a second reservoir which would 


WF oe 


FORM OF COMPRESSOR WHEELS 


| pressure of the water coming down the stream, 
| ment, besides making for safety, has the advantage of adding 


of the Grosbois and Saint Fargeau embankments respec- 
tively. We feel certain that abstracts from the descriptions 
and the reproductions of the engravings illustrating them 
will be of interest to our readers. In addition to other points | 
of divergence between the rollers we are about to describe and | 
the ordinary road roller, there is a great difference between | 
the shapes of the wheels in the two cases. It is pointed out | 
in our contemporary that in order to obtain a perfectly | 
homogeneous embankment it is necessary to put the earth | 
on in a number of layers, say, from 4in. to Sin. in thickness, | 
and to compress them gradually ; that is to say, to employ a | 
roller which can be gradually made heavier. As the 


have the effect of balancing, to a certain extent, the pressure 
on both sides of the masonry dam. It was not proposed to 
to make the embankment as high as the dam, so that the 
upper portion of the latter will still have to withstand the 
The embank. 


another million cubic metres of capacity to the original nine 
millions of cubic metres held up by the masonry dam. fig, 9 
shows a section through both dam and embankment. The 
latter is formed of a core of consolidated earth, protected on 
the upstream side by a facing of masonry, and on the lower 
face by material which was taken out of the founda- 
tions. The roller which was used for consolidating the 
embankment was worked electrically, taking up its current by 
means of a trolley wire. It has three wheels. ‘T'wo of these 
are driving wheels, the third being ‘for steering. Each of 
the wheels is 1m, in diameter, and is furnished with pro- 





























DAM AND EMBANKMENT AT GROSBOIS-EN-MONTAGNE, COTE DOR 


number of rollings in order to consolidate sufficiently | 
one single layer is frequently as many as twenty-five, 
it can be well understood that the operation of load- 
ing up weights on the roller and taking them off again 
may become of considerable magnitude. In order to avoid 
this, the wheels of the rollers which we are describing have 
been made of the form shownin Fig.1. By the use of these 
it is stated that the weight applied to any portion of the 
ground is practically increased automatically as the rolling 
goeson. During the first rollings the wheels sink to a greater 


LONGITUDINAL ELEVATION 


| held in place by iron bands. 


jections as in Fig. 1, these projections being made of wood 
Each wheel has a scraper of 
such form as to fit into the grooves. The two driving wheels 
are keyed to the same axle. It will be seen that the motor is 
placed with its axis parallel to the Jength of the roller, and 
occupies the space between the driving and steering wheels, 
It is of the four-pole type, with a brake horse-power of 18, 
and it is wound for continuous current at a voltage of 250, 
This motor is connected through a flexible coupling to a 
three-threaded worm which is in gear with a worm wheel 













































































Fig. 3-EMBANKMENT CONSOLIDATCR USED AT SAINT FARGEAU 


depth than that of the grooves, so that the weight of | 
the roller is borne nearly equally by the whole of the surface | 
touched. As the ground becomes firmer, the depth which | 
the wheels sink in becomes less and less, until at length there 
i3 no bearing upon the bottoms of the grooves. From this | 
time less and less of the edges of the serrations are forced | 
into the ground as this becomes more and more consolidated. 
The weight of the roller, however, remains the same, so that 
as there is less and less surface of wheel driven into the 
earth, so the weight carried by what does support the roller 


fixed in the middle of the driving axle. Steering is brought 
about by means of a hand wheel working through gearing on 
to a toothed quadrant on the steering wheel frame. 

Current was obtained by the motor through flexible cables 
and trolleys running on overhead wires 7 mm. in diameter 
There were four of these overhead wires, two leads and 
two returns. They were placed at a distance of from 15 m. 
to 18 m. apart, and were taken right across the excava- 
tion, which was 300 m. long by 70 m. wide. The speed 
of the roller could be varied according to the degree of com- 
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ression required from 3 to 6 kiloms.—say, roughly, from 
9 to 4 miles—an hour. Its weight was 3500 kilos.—nearly 
34 tons—and this was so distributed that each wheel 
was weighted proportionately to the breadth of its rims. 
It may be remarked that at Grosbois it was possible to use 
the reservoir already existing in order to establish a small 
hydro-electric station. It is pointed out, however, that if 
this did not exist the roller might be worked by a small 
petrol engine. ; 

The second type of roller described was used for the con- 
struction of the embankthent at Saint Fargeau (Yonne). 
This embankment was built across the Bourdon stream, so 
as to make a reservoir for supplying the Briare Canal with 
water. With a depth of water at the embankment of 
14:32 m., a storage of 8,000,000 cubic metres was obtained. 

The roller employed in this case was not self-propelling. 
It was pulled backwards and forwards by means of electrically 
worked hauling trolleys, which could run at right angles to 
the direction taken by the roller. These hauling trolleys 
were employed instead of self-propelling rollers for several 
reasons—among them, because they would also be useful 
in winding up the trucks containing that portion of the 
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Fig. 4—-DETAILS OF STEERING GEAR 


excavated material which was suitable for the embank- 
We give a plan and elevation of the roller in 


ment. 
Fig. 3. It will be seen that it is mounted on four wheels. 
These are exactly similar, and are 80 cm. wide and 


1‘1 m. in diameter at the bottom of the grooves and 
1°2 m. in diameter over the outsides. The two wheels, front 
and rear, are both steering wheels, the steering being brought 
about by means of the central hand wheel which connects 
through gearing with toothed sections which communicated 
the desired motion to the wheels. The steering arrange- 
ments are well shown in Fig. 4. The two central wheels are 
independent of one another for convenience in turning. We 
gather that these two rollers have given very satisfactory 
results. 








LETTERS TO THE EDITOR. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


—_——— 
COMPOUND LOCOMOTIVES. 


Sin,—In my letter on compound locomotives which you kindly 
peoneee in your issue of April 3rd I referred to the impractica- 
ility of working the locomotive on the triple-expansion system. 
I now find that ) ot have made matters more clear had | stated 
that I referred to present practice in engine design, for when 
steam pressures of 2001b. and upwards become general it will be 
found quite practicable to make a successful triple-expansion loco- 
motive by adopting my proposed ratio of piston areas. Such an 
engine would almost be indispensable on railways such as Europe 
to the East, Cape to Cairo, or acrcss the American continent, 
where long non-stop runs would be an advantage. Indeed, such 
an engine also appears to be required on British railways at the 
present moment, now that multiple cylinders are coming into use 
to attain great power. This, however, cannot be had without 
the use of multiple expansion, as is done in marine practice, 
Properly speaking, the four-crank locomotive is not necessarily a 
multiple-expansion engine, and none of these are more than 
double-expansion engines. There is, however, not the slightest diffi- 
culty in adopting multiple cylinders and having three-stage expan- 
sion, The use of a very large low-pressure cylinder capacity would, 
of course, be required, and it would, moreover, be compulsory to 
divide it up as is done in marine practice. The restrictions on the 
British gauge would limit the diameter of the low-pressure 
cylinder to 37in., but the enormous diameter of 54in. could be used 
in America. A British locomotive could be designed with the 
following sizes of cylinders:—Two l6in, high-pressure cylinders, 
one 26in, intermediate cylinder, and two cylinders equal to a 37in. 
cylinder. An American locomotive could be fitted with two 24in. 
high-pressure cylinders, one 38in, intermediate cylinder, and two 
cylinders equal to one 54in low-pressure cylinder. Thus the low- 
pressure cylinders being divided into two, one each could be placed 
outside the frame tandem to or diagonal with the high-pressure 
cylinders, These outside cylinders could be arranged so as to be 
provided with separate connecting-rods driving on to one crank 
pin. There would, therefore, be five cylinders connected to three 
cranks, placed at angles of 120 degs. in relation to one another. 
he enormous size of such an engine reads more like a design for 
a fairly large steamer rather than for a locomotive, and marine 
engineers will no doubt see in this design the arrangement of 
cylinders as actually at work in the Cunard liner Campania. 
There is, however, a vast difference in the cylinder ratios, and it is 
this difference in ratios which will allow of the triple-expansion 
system being used very successfully for non-condensing engines. 
Further, this will also aid in greatly improving marine practice, as 
it admits of the engine being designed with a reserve of power 
greatly in excess of that provided by any system now at work. 

The question of boiler power for the proposed triple-expansion 
locomotive may be thought to be insuperable, but as the cut-off in 
the 16in. or 24in. high-pressure cylinders would never be more 
than 25—30 per cent., the consumption of steam would be no more 
than that of 2lin. and 23in. simple cylinder engines, as now at work 
in both vountries. The extra power is attained by arranging for a 
better distribution of steam and getting more work out of the same 
by passing it through three other large cylinders before finally 
exhausting up the chimney at a very low terminal pressure. It is 
true a locomotive is not supposed to be able to work without a 
— sharp blast. Practice, however, shows that tho intensity of 
the blast required is in ratio to the amount of steam passing to 





waste up the chimney. The greater the waste the greater the 
necessity for a heavy blast to generate more steam and replace 
that used. Therefore the less the waste the less the necessity for 
a heavy blast. 

A unique feature in the proposed system is that the tractive 
power is greatly enhanced when the engine is running “linked 
up,” so that more of the available adhesion is made use of in the 
running position. At present high-speed locomotives are designed 
so that the adhesion is specially available for starting the train 
into motion. The failure of these engines to haul heavy loads at 
high speed is therefore due, not to lack of adhesion, but to want of 
traction. 

The proposed system, either compound or triple, not only 
greatly increases the tractive power of the engine when running 
linked up, but the power can be controlled to suit any load, no 
matter how variable, not by the use of the lever, but by varying 
the pressure of the steam in the steam chest of the high-pressure 
cylinder, so that, no matter what the load may be, economical 
working is ensured under all conditions. 

JOHN RIEKIE, 
Late Loco, Engineer, Indian State Railways. 

Argirth, Dumbreck. 





AUTOMATIC COUPLINGS ON RAILWAYS. 


S1n,—Many engineers, and the public Press, who are advocating 
the use of automatic couplings on railways, use language which 
shows they think that automatic couplings will all but do away 
with shunting accidents, They often point to American use of 
these things as a typical example of ‘‘go-aheadness” of the 
engineers on the other side. 

I have just returned from two years’ work in a manufacturirg 
concern situated on a branch of the Southern Railway in Alabama, 
where we had three spur tracks. We took in and sent outa few 
cars every day, and the automatic coupler certainly proved handier 
than the English chain and pole coupling. The point about it to 
which I wish to draw serious attention is the unreliability of the 
attachment. 

On the system in question—single line—there were about four 
freight trains each way daily, and there were three instances 
during one year when the train broke in half, twice causing the 
engineer to have to return to pick up his ‘‘ tail,” and once having 
to get away very ‘‘lively” after he had stopped the forward por- 
tion at the foot of a grade and being nearly overrun by the half 
that had gone astray. 

I do not think that any coupler now in use in America is good 
enough for English work, though, of course, the inventors claim 
perfection. 

When the time comes, and we in England adopt heavier cars, 
automatic brakes on freight trains, and automatic couplings—when 
one good enough be invented—there is one thing that must be 
insisted on, and that is interchangeability ; no truck should be 
allowed to be fitted with a coupler that would not grip truly with 
all others, 

While on the subject of railways, I wonder if any English railway 
engiceer would inform me why in England the joints in the rails 
are kept exactly opposite each other. In America the joint of one 
is opposite the centre of the other rail. This seems to me to save 
a lot of Jolting, and might be of service in ‘‘ Tubes.” In America, 
as in England, they use special short rails on the inside rail in 
curves to keep the relation of the joints correct. 

C. L. T. Grirritu. 

College-road, Harrow. 





AUTOMOBILMANIA, 


Sir,—Tue ENGINEER has frequently referred to the speeds and 
practicability of speeds with autocars, 

In admitting that it would be possible to attain the speed of 
200 miles per hour with a sufficiently powerful engine or combina- 
tion of motors, it would be curious to know what earthly good 
could be accomplished in making such speeds upon thoroughfares 
destined for pedestrians and horse carriages. Either the roads 
should be kept exclusively for automobiles, or others should be 
made especially for raciog in towns and in countries at large, and 
the men who keep up such vehicles are well able to pay for such 
special roads ; or else the commercial speculators at the back of 
automobile manufacturers should turn to the sea, or to the air 
above, as a field for unlimited speeds. Without the special roads 
for automobiles suggested, it would be better upon public roads to 
seek superiority in some other form of power, as that of heavy 
loads. Thus, instead of trying for 100 miles per hour with a light 
load, the automobile fiends might carry the mania to heavy loads. 
For instance, their future goal might be a maximum of ton-miles 
per hour, as, say, 100 tons up to a rigid limit of ten miles per hour. 
‘There are plenty of tradesmen and manufacturers everywhere who 
would auke accept to make up trains of their goods for gratuitous 
haulage to their destinations by amateurs, who at present spend 
the same money to attain an empty glory of speed, with a wholly 
purposeless end other than a réc/ame for some autocar-manufactur- 
ing concern, 

For some three years past it has been amply proved that it is 
a public wrong to encourage speed in automobiles to above twelve 
miles per hour, and although it has been urged that automobiles 
can be brought to a stop ina very short space of time, and that 
very few accidents are caused by high speeds, no one ever appears 
to have remarked the fact that the quick stops are never made by 
the mania-bitten drivers, but only by those harmless persons who 
are quite satisfied with twelve miles per hour. Let any champion 
of high speed who is stout, or has a weak heart, or is not very 
agile, attempt to cross the Avenue des Champs Elysées with only 
the moderate care as for approaching horse vehicles, and he will 
soon learn that if there are not deaths every day on that one street 
alone it is only thanks to the violent gymnastic efforts of pedes- 
trians to get out of the way of the unexpected autocar bullet. It 
is not likely, indeed, that such men would spoil their speeds-or 
strain their machines so long as they knew that people became very 
agile in the face of death—such as the trump of the autocar indi- 
cates, Against these mad flights of the gentlemen in goggles and 
bearskins it only needs a firm municipality, or local government, as 
in Chicago, to remedy the evil by positively forbidding all use of 
trumpets or such-like acoustic signals, and then to compel automo- 
bile scorchers to travel under the same rules as does a pneumatic- 
tyred horse-drawn carriage, and with the same responsibilities for 
accidents as incurred by the coachman. A prize might also be 
offered to the inventor of a brake which would automatically come 
into action at speeds of, say, above twelve miles per hour, these 
brake appliances to be regularly verified and sealed by a qualified 
public inspector, and manufacturers and automobilists to be 
heavily fined for tampering with or allowing their mechanism to 
get out of repair, 

In addition, a number, with figures 12in. high, should be applied, 
and kept in good condition and illuminated at night on all four 
sides of the vehicle. 

The truth is not generally known—for a number of speculative 
interests have deterred such a publication—that the engineers and 
mechanics wko a few years since sought to further the development 
of the mechanically-propelled vehicle—as a boon to those who could 
not keep horses—are now, oftentimes, just those who would, as 
game sportsmen, take a life for a life when it concerned the killing 
of one of theirown. And this violent resolve has been expressed 
to me by engineers in responsible positions. Only this statement 
should serve to show how intense is the feeling now prevailing 
against the abuse of public ways by empty-headed chaujfeurs— 
stokers—of autocars, 

It has also been argued, in favour of high speed on public ways, 
that the ratio of 3 in regard to average road-travelling velocities is 
not too great:—3 x 12 = 36 miles per hour, and, when the fancy of 
the stoker dictated, double that rate on a clear road, say 72 miles 





per hour. Now, let us continue the argument, and suppose a ratio 
of three times automobile speed for a species of ‘‘ automobile 
catchers,” to be only used by the police, thus 3 x 36 = 108 miles, 
and able to be doubled up to 216 miles per hour. Let these 
‘* catchers” loose, and in great numbers, among the ordinary 
racing ‘‘ fiends,” to loss of their life and property, and we should 
soon find that the speed maniac was not the meek, all-enduring 
martyr that is the public, and he would soon give violent and 
powerful expressions of disapproval against such high speeds, for- 
bidden to him. K. 
Wien, June Ist. 





PATENTS ACT, 1902, AND PATENT OPPOSITIONS. 


S1z,—It would appear that the examination of previous specifi- 
cations in the United Kingdom on application for patents, as con- 
templated by the Patents Act of 1902, will have the effect of 
rendering ground 2 of Section 11 of the Principal Act—Grounds of 
SS oe inoperative, 

here is no mention in the Act of 1902 as to any alteration in 
the law as to opposition ; it stands as it stood at the passing of the 
new Act, but a consideration of the effect of Section 1 of this new 
Act, and the practice upon ground 2 of the principal Act, clearly 
shows that if the Examiner properly performs the examination in 
question, then all cause for opposition based upon ground 2, 
namely, that the invention has been patented in this country upon 
an application of prior date, will be taken away. It is still open 
for a person, who has the necessary /ocus standi, to oppose upon 
ground 2; but it would appear difficult to see, if the Examiner 
performs his new duty properly, how such opposition can be 
sustained, as practically the whole question of the subject matter, 
as to whether or not the invention has been previously patented 
in this country, or clashes with, or overlaps a previous patent, is 
determined by the Comptroller before the acceptance of the com- 
plete specification, and before the public acquire their right under 
Section 11 of the principal Act. 

The hearing by the Comptroller under Sub-section 6 of Section 1 
of the new Act is a matter simply between that officer and the 
applicant ; it does not appear that a patentee who has had his 
prior specification quoted as a reference by the Examiner will be 
entitled to be heard either before the Comptroller or the law 
officer. It seems to me that if the examination is efficiently per- 
formed, that oppositions based on “‘ prior patents” will be practi- 
cally obsolete. It would also appear that if a prior patentee is not 
satisfied that is he properly protected as against a subsequent 
specification, bis rights under Section 11 of the Principal Act sur- 
vive ; but having regard to the fact that the matter or evidence 
upon which the opposition would be based has doubtless already 
been before the Comptroller, it does not appear that the inter- 
ference of the prior patentee will result in any substantial gain 
in his favour. 


Albion-street, Leeds, May 30th. H. Bruce-Dunn. 





EXPERIMENTAL TANK. 


S1r,—With reference to the following paragraph from THE 
ENGINEER of May 29th, 1903:—‘‘A sum of £10,000 bas been 
offered by Mr. Andrew Carnegie towards the erection of a tank 
for naval architectural experiments asa memorial to James Watt ” 
—I am desired to inform you that the statement that £10,000 had 
been offered by Mr. Andrew Carnegie ‘‘ towards the erection of a 
tank for naval architectural experiments” is premature. Mr. 
Carnegie offered the sum mentioned to the Provost of Greenock 
for a memorial to James Watt in the town in which Watt was 
born, but the particular form which the memorial should take was 
not specified, and has not yet been decided upon. The committee 
in charge of the matter are in communication with Mr. Carnegie, 
and when his views are ascertained a decision on the form of 
memorial will be come to and duly published. 

Town Clerk’s Office, C. MacCuLtocu, Town Clerk. 

Municipal Buildings, Greenock, 
June 3rd. 





THE REPAIR OF BRIDGES IN SOUTH AFRICA. 


Sir,—In your issue of March 27th your Special Commissioner 
mentions in his letter, ‘‘South Africa from an Engineer’s Point of 
View,” No. XXII.—the damage to railways during the war—the 
good work done by the Railway Pioneer Corps. Permit me to 
correct the statement of your Commissioner, and to point out that 
the Railway Pioneer Regiment was not recruited from the staffs of 
the various South African railways, but almost wholly from the 
managers, engineers, mechanics, and others from the goldfields of 
the Witwatersrand, most of whom, like myself, joined the regiment 
on its formation and served with it until its disbandment. The 
company to which I belonged was at the re-erection of most of the 
railway bridges on the Cape to Johannesburg main line. 

GERALD M. SMYTH, 
Chief Engineer, Geldenhuis Deep, Limited, 
Late Corpl. lst R.P. Regt , 
Lieut. 4th R.P. Regt. 
Geldenhuis Deep, Limited, 
Cleveland, Transvaal, May 10th. 








THE INSTITUTION OF GAS ENGINEERS. 


THE annual general meeting will be held at the Institution of 
Mechanica] Engineers, Storey’s Gate, St. James’ Park, West- 
minster, by kind permission of the Council, on Tuesday, 
(10 30 a.m.), Wednesday (10 a.m.), and Thursday (10 a.m.), 
June 9th, 10th, and 11th, 1903. 

Address by the President, Tuesday, 10.30 a.m. 

Lecture on ‘ Calories and Candles,” Wednesday, 10.15 a.m., by 
Professor Vivian B. Lewes, F.I.C., F.C.S. 

‘*Sulphate of Ammonia Making by a New Process,” by Mr. J. 
Ballantyne, of Hamilton. 

‘* Photometry and Testing,” by Mr. Walter Grafton, of London. 

‘The ‘Selas’ System of Intensified Gas Lighting both for High 
and Low Pressures,” by Mr. F. D. Marshall, of Copenhagen. 

‘‘Later Developments in High-pressure Lighting,” ty Mr. 
A. W. Onslow, of the Royal Gas Factory, Woolwich. 

‘*The Lewes Process at Tipton,” by Mr. 8. 0. Stephenson, of 
Tipton. 

‘* High-pressure Gas Incandescent Lighting,” by Mr. William T. 
Sugg, of Westminster. 

**Unproductive Capital and its Relation to Renewals,” by Mr. 
Arthur Valon, of London. 








THE STaNDARDS CoMMITTEE.—A Committee dealing with the 
question of standardisation of pipe flanges has been formed 
in connection with the Engineering Standards Committee. Mr. 
William Maw, who was president of the Institution of Mechanical 
Engineers when this question was discussed before that Institu- 
tion, is chairman of the Committee. The Admiralty have appointed 
engineer Lieutenant A. R. Emdin, R.N., and Mr. W. E. Smith, 
superintendent of construction accounts and contract work. The 
Institution of Mechanical Engineers have nominated Mr. Ellington 
and Mr. Henry Davey, the Institution of Electrical Engineers M. 
Patchell, the North-East Coast Institution of Engineers and Ship- 
builders Mr. J. Tweedy, and the Institution of Engineers and 
Shipbuilders in Scotland Mr. John Steven. The following gentle- 
men have also seats on the Committee :—Mr. R. E. Atkinson, Mr. 
J. Dewrance, Mr. J. Hopkinson, 
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THE SPANISH ARMOURED CRUISER 
CARDENAL CISNEROS. 


THE naval chronologist would be hard put to it to decide 
whether or no the Cardenal Cisneros is a ‘‘new ship.’’ She 
has just been doing her acceptance trials, and might therefore 
take rank with the Bayan, a ship of about the same size and 
which ran her trials about the same time. 
hand, she was launched in 1897, and designed about 1887-88 
—which is rather a long time ago. She was then a copy of 
the British Orlando—a wonderful ship in the eighties, but 
wonderful now chiefly for museum purposes. 

At the time of the war with America the Cisneros was 
ordered to prepare for sea. The order seems to have been 
consummated during the present year or so. As peace was 
made during the requisite preparations, the Spaniards took 
advantage of the fact to apply the lessons so painfully learned 
at Santiago with the Cisneros’ earlier sisters Vizcaya, Infanta 
Maria Teresa, and Oquendo, and it is this fact, and not her 
importance as a warship, that makes the Cisneros of such 
supreme interest. The victors, both American and Japanese, 
of recent naval fighting have applied ‘‘lessons,’’ but the 
Japanese did not have very much experience of nasty hits, 
while the Americans had practically none. On the other 
hand, those Spaniards who survived the Santiago fight have 


On the other | 
| many of the cases which have come before the Courts, the 


MUNICIPAL TRADING. 


(From a Legal Contributor.) 


In order to prepare a primd facie case for the consideration 
of the Joint Committee on Municipal Trading it were hardly 
necessary to do more than consult the pages of the law 
reports, the statute book, and a few of the official documents 
which have been published from time to time. Thus in 


judges have drawn attention to the fact that in the carrying out 
of their various undertakings the local authorities are placed 
in a position of advantage over private companies. It is 
obvious that there are many works of a public nature which 
it is the duty of local authorities to carry out; and if the 
performance of any work which beyond controversy is 
initiated for the public benefit, no reasonable person would 
withhold from the local bodies a fair meed of protection. 
Thus in the laying of sewers and repair of roads, the rights 
of individuals are often interfered with; but it would be 
unfair to those who are compelled, on behalf of the ratepayers, 
to authorise such works, that they should be exposed to 
vexatious actions and claims for compensation. 

When, however, the local authority undertakes the working 
of tramways, or to speak more generally, takes the field upon 
enterprises which until within the last few years have been 
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THE CARDENAL CISNEROS 


certainly unique knowledge as to what modern naval warfare 
is like. And in the Cisneros their experiences have been 
embodied so far as 7000 tons will allow. 

The dimensions, &2., of the Cisneros are as follows :— 

Displacement .. .. «o «cs «- 7000 tons 
Length between perpendiculars 848ft. 
Beam (extreme) .. .. .«. «- 60ft. 3in. 
Draught (mean) .. .. .. 2 cc ce -« 25ft. 

As originally designed she carried two 9-4in. Hontorio guns, 
one forward, one aft, armour protected; ten 5:°5in. crowded 
into an unprotected upper deck battery da /a Orlando class, 
and a number of unprotected six-pounders on the main deck 
amidships under the 5: din. ; 

What belt she was originally designed to carry is not clear, 
but the belt she now has is 278ft. long by 5}ft. deep. It varies 
from 12in. amidships to 6in. forward and 8in. aft. It is believed 
to have been originally intended to be 230ft. long only, by 12in. 
to 10in. thick, and perhaps the 6in. and 8in. continuations are 
recent innovations. But this is uncertain. 


There are Sin. bulkheads terminating the belt—above there | P 2 
| questioned whether, and to what extent, municipal autho- 


is nothing. 

In re-designing, two of the 5-5in. guns were taken away alto- 
gether ; the other four being put into thin casemates of 2?in. 
chrome steel. This is not much protection ; still, it will save any 
‘‘ wiping out”’ of the battery by a single shell—which is what 
happened at Santiago. It is doubtless the thickest armour 
that could have been used, and in these days of capped pro- 
jectiles 2¢in. may go as far as Sin. 


The six-pounder battery amidships has been abolished | 


altogether, these guns being placed on top of the amidship 
casemates instead—an infinitely better position so far as 
survival is concerned. 

In the original design the big guns had barbettes of 10}in. 
with 8in. hoists and 4in. shields. The actual barbettes are 
Sin. with 4in. hoists. 
tain, but it is believed to be Sin. 
tower there is an Sin. one. 

Above-water torpedo tubes at bow and stern are retained. 
Since Santiago both the United States and the British 
navies have been busy taking away above-water tubes, The 
Spaniards, who were the people whose tubes came under fire, 
have retained them, realising that it is possible to go into 
action without torpedo tubes loaded. 

Another feature is the cut-away bow. It should enable the 
bow chaser to fire right ahead quite comfortably, and without 
blowing away pieces of the ship. 

The Cisneros is fitted with two sets of horizontal triple- 
expansion engines, designed by Messrs. Maudslay, and built 


Instead of a 12in. conning 


at Barcelona by a Spanish firm. The boilers are cylindrical. | 
Designed indicated horse-power 10,000 = 18 knots with | 


natural, and 15,000 = 20°25 knots, with forced draught. As 


has already been mentioned in THE ENGINEER, forced draught | 


was not used on trials, on the grounds that if the ship were 
pressed then she might not stand pressing so well later on, 
should war demand it. The coal carried is 750 tons at normal 
displacement. The maximum stowage is 1200 tons. 








CoMMENCING with July 1st the Midland Railway Com- 
pany intends to accelerate certain trains between Leeds, Bradford, 
and Morecambe by about half an hour, 


The thickness of the shields is uncer- | 





regarded as the legitimate outlet for private capital, the 
matter assumes a different complexion. 

As our readers are probably aware, the Public Authorities 
Protection Act, 1893—which had the effect of repealing and 
practically re-enacting a number of older statutes—provides, 
inter alia, that an action against a public body must be com- 
menced within a period of six months. Further, if such an 
action should result in a decision in favour of the defendants, 
the plaintiff may be mulcted in payment of their costs as 
between solicitor and client. Again, where the proceeding is 
an action for damages, tender of amends before action may 
be pleaded. This Act has been held to protect a public 


| authority when acting in pursuance of a trade or business, 


which, in private hands, would be of a private character. 
This is the law which has been declared by the Courts ; but it 
is interesting to refer to a case in which the judge has 
ventured to express an opinion as to the policy of the law. 
In a case which came before Sir Francis Jeune (The Ydun, 
1899, page 236), his lordship said :—‘‘ It has been and may be 


rities should be authorised by Parliament to engage, possibly 
in competition with private traders, in what would otherwise 
be the subject of private commercial enterprise. But if Par- 
liament decides that a public authority should be also autho- 
rised, if it confers upon a municipality the right and duty to 
assume the functions of a trader, it clothes those functions 
with a public character, and makes them just as much public 
duties of a public authority as those for the performance of 
which that authority was created. If a municipality is 
authorised to supply water and gas, I can see no distinction 
in character between its acts, its contracts, and its defaults, 


| in supplying those articles, and its acts, contracts, and 


defaults in repairing roads or maintaining street lamps.’’ 

Under the present Jaw, local authorities are in the fortunate 
position of being able to veto the grant ofa Provisional Order 
to any company which may be likely to compete with them 
in the supply of electricity. 

By the first electric lighting Act the consent of the local 
authority is required to the granting or renewing of a licence, 
but not to the making of Provisional Orders. By the Electric 
Lighting Act of 1888, however, Provisional Orders were 
placed on the same footing as licences, with this difference, 
that in the case of Provisional Orders power is given to the 
Board of Trade to dispense with such consent, where refused, 


| if they are of opinion that, having regard to all the circum- 
| stances of the case, such consent ought to be dispensed with. 
Although the Board of Trade pay great regard to the question 


whether the consent of the local authority has been given, 
cases have been known in which they have dispensed with it. 
Thus, in 1899, the Charing Cross and Strand Electricity 
Supply Corporation, Limited, promoted a Provisional Order 
for power to give a supply within the City of London. That 
area was already being supplied under parliamentary autho- 
rity by the City of London Electric Lighting Company, which 
opposed the granting of the Order. The City Corporation 
withheld their consent as local authority. The Board of 
Trade dispensed with the consent, and made the Order. In 
the recent edition of his work on the law relating to elec- 
tricity, Mr. Shiress Will, K.C,, enumerates twenty-one other 
cases in which the consent of the local authority has been 





dispensed with by the Board of Trade. Does not this suggest 
that an amendment of the present law, which would leave to 
the local authority their right to appear and be heard jn 
opposition to the scheme of a private company, would better 
meet the public requirements ? 

Another matter which should, in our judgment, be brought 
to the attention of the Committee, is the present state of the 
law with regard to overhead wires. Local authorities are jn 
the position of being able to object to the erection of overhead 
wires across streets on the ostensible ground that they con. 
stitute a danger to the travelling public. So long as this is 
put forward as a bond fide objection, nothing can be said 
against it ; but in our view local bodies should not be per- 
mitted to abuse their privilege of objecting to overhead wires 
in order to hamper a rival company. This is substantially what 
took placein the case of the Finchley Electric Lighting Company 
v. The Finchley Urban District Council. In that case the 
plaintiff company was attempting to supply electricity—but 
without statutory powers—in the district of East Finchley, 
In order to carry out ite system satisfactorily, it found it 
necessary to cross main highways, and an application to 
uproot the streets having been refused, it was compelled 
to suspend its mains at a considerable height above the 
road. The defendant Council took objection to this, on the 
ground that the title to the road was vested in them, and that 
they were bound to protect the public. They even went the 
length of cutting down certain wires which had been erected. 
The Court of Appeal, however, denied their right to do so. 

The case for an alteration in the law as it affects overhead 
wires is supported by a reference to the following paragraph, 
which appeared in the report of the Parliamentary Com- 
mittee of 1898 :—‘‘ The Committee are of opinion that, while 
it may be advisable to maintain the veto of the local authority 
as to the erection of overhead wires, given by Sec. 14 of the 
Electric Lighting Act, 1882, in respect of other electric wires, 
it is not advisable that in the case of overhead wires for 
traction purposes the local authorities other than the London 
County Council and county boroyghs, should have an absolute 
veto. While due weight should be given by the Board of Trade 
to the representations of local authorities, the Committee think 
that in the case of wires, for purposes of traction, it would be 
sufficient to give a locus standi to such authorities.”’ 








TORSIONAL VIBRATIONS OF PROPELLER 
SHAFTING. 


IN a recent article which is translated in the American Society 07 
Naval Engineers, Mr. Herman Frahm, who is connected with Blohm 
and Voss, of Hamburg, gives the results of a most interesting series 
of experiments which he has been conducting. Marine engineers 
have for many years had to deal with a certain class of shaft frac- 
ture the cause of which could not be accounted for. The exami- 
nation of the line of fracture resembles those caused by twisting 
action, and have pointed toward the existence of considerable 
twisting moment, but no explanation of their origin has been 
given. Herr Frahm’s experiments were for the purpose of exam- 
ining the extent to which vibrations of a propeller shaft actually 
ocenr and tw deduce the influence which such vibrations may have 
upon the reduction of strength of the shafting. 

In large steamers the distance between the engine and the pro- 
peller, as a rule, is a considerable one, and it is therefore obvious 
that the whole of the shafting, in consequence of its length, must 
be regarded as a more or less elastic torsional spring, and not as 
an absolutely rigid body. ‘The ‘‘spring” is kept twisted by the 
turning movement transmitted from the engine to the propeller. 
If the propelling power originated from some uniformly turning 
machine, as an electric motor or steam turbine, the shafting and 
propeller would revolve uniformly, assuming the resistance of the 
propeller not to vary; but the case is very different when the 
turning force is not constant, but is subject to oscillations such as 
exist in reciprocating engines, 

The following points were investigated :—First, the twisting 
stresses in the shafting had to be found, both in regard to magni- 
tude and variation; secondly, the corresponding variations of 
speed in the whole system, taking the engine and propeller each 
by itsalf, were ascertained. 

The apparatus devised consisted of two zine discs, one placed 
over the thrust shaft after coupling, the other placed on the pro- 

ller shaft coupling. Upon these discs platinum points were 

rought in contact at stated intervals of time, the points being 
given also a slightly longitudinal motion, so that the marks traced 
on the zine would be spirals. When the points were in contact 
with the zine an electric circuit was completed, and the current 
slightly oxidising the zinc, traced a white mark. A timing 
mechanism made and broke the circuits at the two stations by 
lifting the platinum points simultaneously at a certain number of 
times each minute. 

The comparison of the two zine plates gives a complete torsional 
history of the length of shaft under observation, and from it were 
drawn curves representing the amount of twist at different inter- 
vals of time and the continual vibrations to which the shaft was 
subjected. Herr Frahm conducted experiments with the shafts of 
several steamers, and from the data derived from test pieces of 
the material from which the shafts were made he compared the 
maximum stresses due to vibrations with the mean stresses due to 
ordinarily assumed working loads. The experiments show conclu- 
sively that the formule ordinarily used in determining the dia- 
meter of shafting do not take account of the full torsional stresses, 
and that shafts of larger diameter should be used. The experi- 
ments also point to the advisability of using hollow shafting 
increasing the number of cylinders of the engine, or the substitu- 
tion of the steam turbine as a motive power, 








ELECTRIC SHUNTING ENGINE.—For handling wagon loads of cotton 
bales at the Massachusetts Cotton Mills, U.S.A., a 20-ton storage 
battery locomotive has been built. As the cars have to be run into 
the store rooms, neither a steam locomotive nora trolley electric loco- 
motive is permissible. A team of three horses has been used until 
recently, but owing to the location of the tracks they could not 
haul the wagons into the building, these were cut loose and 
allowed to run by their momentum, assisted by the men. This 
awkward and slow process is now superseded by the storage 
battery engine. This is a four-wheeled machine, 21ft. long, 12ft. 
high, and weighing 20 tons on a wheel base of 7}ft. The cab is in 
the middle, with the batteries at each end, where the two motors 
are also located, the only part of the driving gear extending beneath 
the frame being the Renold silent driving chains, which are enclosed 
in casings. The battery tanks are of extra depth to prevent the 
liquid from splashing over, and the batteries are mounted in such 
a way as to prevent the liability of injury due to the shocks to 
which the engine is subjected in shunting. The motors are 
specially iu, By connecting the two motors in series or parallel, 
and by varying the arrangement of the fields, an efficient speed 
control is obtained without wasting any of the energy of the 
battery by passing it through a resistance. All the gears are cut 
by machinery and run in oil baths in enclosed cases, Either motor 
can be cut out if necessary, All operations are controlled by 4 
reversing lever and a speed lever, which are interlocked, so that 
the motors can only be reversed when the speed lever is in proper 
position, The cnane can run at four miles an hour, 
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RAILWAY MATTERS. 


Tur London and South-Western Railway Company's 
xtension between Budleigh, Saltertcn, ar d Exmouth was opened 
p Monday last amid much enthu-iasm, 


A coLLIston between two electric tramcars occurred 
n Saturday night in Argyle-street, Glasgow, through one failing 
to oat ch the points. Eight persons were injured, but not seriously. 


{yr new line of the Lancashire and Yorkshire Railway 
Company between Kirkham and Blackpool, which will considerably 
shorten the distance from Manchester and other towns to Black- 
pool, was opened for passenger traffic on Saturday. 

Ox Tuesday Jast the London and South-Western 
11.0 a.m. train to Plymouth performed the journey in 4h. 50 min, 
Exeter was reached in 3h, 13 min. Commencing with July 1st, 
an extra afternoon express will be put on by this company. 


Tux Legislature of Indiana has passed a law intended 
to forbid trainmen working more than sixteen hours without rest ; 
and one railroad company has issued a bulletin, quoting the law, 
and giving notice that officers doing anything contrary to the 
statute will be disciplined. 

An elevated mono-railway is projected for the metro- 
polis, ard the plans are to be submitted to the Royal Commission 
on London Traffic. The line is to run from the Victoria Docks to 
Westbourne Park, with loop lines to Broad-street, Stepney, and 
Limehouse, and an extension to Willesden. 


Tuat we were justified in warning the London County 
Council of the danger likely toarise from insufficient headroomallowed 
by two of the railway bridges which span their new electric tramway 
system has already been demonstrated. A writer in the Tims the 
other day described narrow escapes of passengers which he had 
witnessed, 

Tur Brighton Tramways Committee have prepared a 
financial statement showing that the first year’s working of the 
Corporation electric tramways has resulted in a profitof £1134, Of 
this amount £1000 is to go to form a depreciation and contingency 
reserve fund, and the ba'ance to the borough fund, to repay 
amounts previously charged to it. 


ExperIMENTs have been made by tke [Post-oflice 
officials at Washington with the McAllister system of collecting 
mails on street cars. The apparatus consists of a narrow slot so 
arranged in the body of the car that letters may be dropped into 
it while the car is running at moderate speed. It is without 
covering of any kind, so as to admit of a quick vertical drop cf the 
letter as the car passes, 

AccorpiInG to Sir George Whitehouse, the manager 
and chief engineer of the Uganda Railway, with the exception of 
a few unimportart temporary bridges which will have to te re- 
laced by steel structures, all being within thirty miles of the 
tae terminus, the line from Mombasa to Port Florence is com- 
pleted. Trains now run through without change of carriage from 
the sea to the heart of Africa, a distances of 534 miles. 


Tue Great Western Railway Company announcesexpress 
services to and from Ireland. Passengers leave Paddington at 
430 p.m., and reach Waterford at 6.5 am. the following day, 
securing connections with the early morning trains to Killarney, 
Cork, Tralee, Dungarvan, Lismore, Fermoy, Mallow, Limerick, 
Dublin, and other places, The boat returns from Waterford at 
10 p.m., and passengers reach Paddington at 1.5 p.m. on the 
following day. 

Untit the Privy Council decides between the Bombay 
Tramway Company and the Bombay Municipality electric traction 
must be delayed, acording to Indian Engineering. It is certainly 
time an up-to-date city like Bombay was lighted by electricity ; 
but with regard to the substitution of electric trams for the present 
model horse cars, it is to be hoped the Bombay Municipality will 
profit by the shortcomings of Calcutta and not start with a holo- 
caust, says our contemporary. 


TuE agitation to connect India and Burma by railway, 
which for a time was lulled by Lord Carzon’s curt non possumus 
to the Rangoon Chamber of Commerce, is again being revived. 
Indian Engineering says the present Viceroy’s departure from the 
policy of Lord Dalhousie is astonishing, cnsidering the field for 
emigration the connection of the Bengal, Assam, and Burma 
railway systems would open up, and the isolation of Burma from 
a military point of view in the present condition of separation. 


THE number of passengers carried by the London 
United Tramways Company during the Whitsuntide holidays was 
the highest yet recorded, namely, 890,C00O—106 0CO on Saturday, 
225,000 on Sunday, end 400,000 on Monday. Thirty miles of line 
were open from Shepherd’s Bush and Hammersmith to Southall, 
Hounslow, and the circular route to Hampton Court, and 300 cars 
were running. The corresp-rdirg total for the Whitsuntide 
holidays last year, when 16 miles of line were in use, was 411,009. 


Tur Jech-Doab branch of the North-Western Railway 
ison the 5ft. 6in. gauge, tcing a length cf 46-5 miles. The line 
was inspected on April 16th, 1903, by the Government Inspector 
of Railways, Lucknow Circle. The present termini of the branch 
are Malakwal, 9044 milesfrom Karachi, on the Sind-Sagar Railway, 
and Sargoda, 9504 miles, An extension to cross the Chenab and 
join the Wazirabad-Khanewal branch, near Shorekot-road, is con- 
templated. The country is easy, and the line is practically through- 
out in bank, which is rarely more than 2ft. high. 


Tue opening of the first form of iron railway in the 
county of Lancaster took place on June Ist, 1803, when ihe 
Preston and Walton Summit ‘‘ Outram Plateway” was for the 
first time brought into use by the Lancaster Canal Company, by 
whom it had been constructed in place of an intended canal. 
Monday last, June Ist, being the occasion of the centenary of the 
cpening, a party of engineers interested in the local railways met 
and walked over the route, ard Mr. Clement E. Stretton, mem- 
ber of the Society of Engineers, who had been invited, read his 
paper on ‘* The History of the Railways of Lancashire.’ 


THE gross receipts of the British railways from 
passenger traffic, excess luggage, parcels, and mails was in 1900, 
£45,383,988 ; in 1901, £46,629,865 ; in 1902, £47,394,000. From 
goods traffic the receipts were in 19(0, £53,470,564; in 1901, 
£5:2,965,669 ; and in 1902, £54,673,000. Adding the receipts in 
respect of traffic over steamboats, canals, harbours, docks, &c., to 
those for the railways bring the total gross receipts to £104, 868,723 
for 1900, £106,615,753 for 1901, and £109,534,000 for 1902. The 
working ao was for 1900, £64,800,385 ; 1901, £67,546,677 ; 
and 1902, £67,907,000. The net receipts were, 1900, £40,058,338 ; 
1901, £39,069,078 ; 1902, £41,627,000. 


A REMARKABLE anecdote is told in the Railway News 
concerning a narrow escape of a train from destruction, the truth 
cf which is not vouched for. The incident occurred near the level 
crossing, now ron-existent, which used to carry the line from 
Inton to Hertford over the Great Northern main line when the 
former was used as a.through route instead of being worked as 
two branches, as it is now. The driver of a long goods train which 
was approaching saw a passenger train coming across his road 
down the slope from the direction of Iuton. He first whistled for 
the brakes, and then, changing his mind, put on full steam ahead. 
3ut the guard in the rear van had already applied his brakes, and 
the result was that the goods train broke in two, and the passenger 
pe passed between its two sections without touching either of 

em, 





NOTES AND MEMORANDA. 


In connection with the paragraph on polonium rays 
under ‘Notes and Memoranda” last week, we inadvertently 
omitted to mention that we were indebted for our information to 
an interesting atstract by Mr. Fourricr d’Albe which eppeired in 
a recent number of the A/ectrician, 


Tue contractors’ trials of the battleship Arpad at Pola 
on Wednesday, :a,;sa Reuter telegram, resulted in a maximum 
speed « f 20-12 knots and an average speed of 19-65 knots being 
obtained during the six hours’ trip. According to these figures the 
Arpad is the fastest battleship iu the world. 


Tue expenditure on technical education in London for 
the quarter ending March 3lst last amounted to £93,064, to meet 
which the Technical Education Board have a balance in hand of 
£121,223. Under the head of expenses cf administration the 
estimate has been exceeded by £280, the original amount of the 
estimate being £9000. The excess is ascribed to the expansion of 
oe ane work and to certain new appointments having been 
made, 


On May 9th the largest glass bottles ever blown were 
made at the plant of the Illinois Glass Company for exhibition at 
the World’s Fair. The capacity of each bottle is 45 gallons. It 
was not until after many unsuccessful attempts that the bottles 
were made. Four perfect bottles were produced. Each stands 
nearly 6ft. high, and measures about l6ia. across the bottom. 
The men who blew the bottles each supplied about 11,000 cubic 
inches of air. 

AccorpInG to a well-known authority the average 
copper ore mined does not contain over 3 per cent. of metal ; 
therefore, to produce the copper won in this country yearly, some 
9,000,(00 tons of ore must be mined ; that is, nearly one-third of 
the weight of the iron ore which we produce, Every ton of copper 
produced requires approximately the consumption of four tors of 
fuel, and about 20ft. of lumber are used underground for every 
ton of ore taken out. 


Tae German Reichstag has passed a Bill forbidding 
the use of white or yellow phosphorus in match-making. The 
Secretary of the Interior, speaking in favour of the Bill, said that 
phosphorus not only caused necrosis three or four years after a 
workman had left a match factory, but that the disease thus con- 
tracted was hereditary, so that whole families were affected. So 
subtle were the effects that the kones were fractured without the 
person being even aware of the fracture at first. 


In a communication by M. E. Guyon to the Paris 
Academy of Sciences on the measurement of the velocity of ships 
at sea, a return to the oldest form of line loz is suggested, with 
certain modifications. The float is replaced by a light calico bag 
containing a little sand, the resistance of which is sufficient to form 
a very satisfactory fixed point. The line is looped in coils and 
not on a reel, and is fitted with a simple electrical indicator. An 
accuracy of 1 per cent. is obtairable with this arrangement. 


Tue total gold production of the world from the dis- 
covery of America by Columbus to the year 1900 is, according to 
the report of the United States Mint, in round numbers, 
£1,962,2C0,000. Pure gold of this value would weigh about 16,272 
tons, and occupy a space equal to 27,039 cubic feet. Graphically 
this amount could be represented by a solid circular tower of gold 
20ft. in diameter, and 86ft. high. The total yearly world produc- 
tion of gold since 1900 would increase the height of such tower 
about 3ft. each year. 

THE increase of the Suez Canal Company's receipts 
during 1902, as compared with the previous year, amounted to 
nearly 4,000,000f. The total revenue of the company in 1902 was 
106,849,750f., as against 103,121,726f. in 1901. The working 
expenses having amounted to 30,298,741f, the interest and 
redemption of the Consolidated Coupon Dett to 1,800,0497., and 
the interest and redemption of the capital of the company to 
10,080, 450f., the total expenditure in 1902 was 42,179,240f., leaving 
a profit of 64,670,520f. 

Or the nine technical high schools hitherto existing in 
Germany, three are situated ia Prussia, and the remaining six in 
the other German States. That is to say, Prussia, with more 
than half the total population of Germany, possesses only one- 
tkird the total number of German technical high schools. For 
this reason the Prussian Government has decided to found two 
further schools at Dantzic and Breslau. The Dantzic school will 
devote special attention to the study of marine engineering and 
naval architecture and engineering. 


Tue river Indus at its source is 16,000ft. above the 
sca level. At Attok it is still 2000ft. above the sea. For the 
greater part of its course it is, therefore, a rapid river, and is 
always bringing down with it, from the mountains, a vast quantity 
of silt and mud and gravel. When it slackens its pace over the 
lower levels of the Sind Valley this silt is deposited on i’s bed, 
which, thenceforward, is always rising. If the banks cf the river, 
in its lower reaches, were not artificially raised and s'rengthened 
at all weak points, a great part of Sind would become an uninhabit- 
able swamp. 

Tue official trials of the torpedo gunboat Jason have 
just been concluded on the Clyde, the vessel having been fitted 
with new boilers of the improved Thornycroft type and new 
machinery at the works of the Fairfield Company. The pre- 
gramme included a thirty hours’ one-fifth power tria!, a three 
hours’ full-power trial, and speed trials, the runs on the measured 
mile at Skelmorlie, in the Firth of Clyde, being over twenty in 
number. The mean speed on the three hours’ full power trial— 
5700 indicated horse-power—just under 22 knots—21-95—was 
far in excess of anything that was anticipated. 

In 1871 Germany was a nation of 39,000,000 inhabit- 
ants, of whom 60 percent. were engaged in agricultural pursuits. 
In 1900 it had increased to an empire of 58,000,000 inhabitants, of 
whom 35 per cent. were engaged in agriculture, and 65 per cent.— 
nearly two-thirds—in industry and trade. This transformation 
from agriculture to industry was most active between 1880 and 
1895, during which period the working population increased 17-8 
per cent , of which agriculture only gained 0-7 p:r cent., while 
manufactures, mining and the building trades were increased by 
29-5 per cent., and commerce by 48-9 per cent. 


Owners of motor cars in New York State are greatly 
annoyed by the operations of the Bailey Bill for regulating the use 
of these vehicles in that State, which has just come into force. 
Owners have to register their cars, and are given large number 
plates to be fixed to the rear of their vehicles. Speed limits 
may be fixed by local authorities, with certain reservations, 
eight miles an hour being universally enforced within town areas, 
and in places four miles an hour. Cars must stop when called 
upon by the driver of a horse. They must not passa church ora 
country post-ffice at a higher speed than ten miles an hour. 
Local authorities must erect sign posts to indicate the town areas. 


WHEN an engine has been run for a considerable 
period with no other lubrication than the water of condensation in 
the cylinder, the interior surface becomes highly polished, and the 
appearance is known by the term ‘‘ water polish.” It seems to be 
a thin hard skin, formed on all the slidiog surfaces, which makes 
them very smooth. However, this is soon lost if the engine is 
allowed to stand idle for a short time, as the polished surface will 
rust very rap‘dly. In the case of some ammonia compreszors, no 
lubricants have been used, without observiug any ill effects. 
According to the /ron Age, the ammonia gas seems to affect the 
already smooth surfaces, and gives them a high degree of polish 
after the machine has been in service a chort time, the glaze or 
polish being a permanent one. 





MISCELLANEA. 


A NEw hanbour is being made at Trieste between the 
lighthouse and the Austrian Lloyd arsenal. 


Ir is reported from America that the level of the Great 
Salt Lake is steadily falling. Notwithstanding the unprecedented 
rainfall during the Jast three weeks, the level is now said to be 
24ft. below tke normal, 


Durine the month of April 2689 vessels, measuring 
363,171 register tons net, used the North Sea and Baltic Canal, 
against 2633 ships and 322,117 tons in the same month of 1902. 
The dues collected amounted to 1€9,015 marks, against 150,728 
marks, 

SENTENCE of one month's imprisonment was passed at 
the South-Western Police-court cn Wednesdzy by Mr. Garrett on 
Edwin Nicholls, a motor-car driver, of Osten-mews, South Ken- 
sington, who was charged with being drunk during his employ- 
ment and committing damage to a hansom cab. 


A DESTRUCTIVE fire occurred on Monday night at 
Greenock on the premises of the Grangemouth and Greenock 
Dockyard Company. The engineering cepar:ment and joiners’ 
shop were destroyed, and house property on the other side of tro 
road was damaged. The loss is estimated at about £20,000. 


On Tuesday the new first-class battleship Exmouth, 
bui t and equipped ata cost of £1,(94,848, was commissioned from 
the Medway Fleet Reserve at Chatham, ard placed under orders 
for despatch to the Mediterranean. The Exmouth is the second 
19-knot battleship commissioned ih’s year for servic2 in the 
Mediterranean. 

Tue Lord Lieutenant of Ireland, Lord Dudley, makes 
use of the motor car very largely in touring through that country. 
It is said that on the occasion of his next extended tour he will 
also be escorted by a guard of the Royal Irish Constabulary 
mounted upon motor bicycles, a Lody of men being row in traininz 
for that purpose. 

Tue English workmen who visited the United Stetes 
with Mr. Moseley do not seem toapprove of the American industrial 
con litions, says the Eng:ncering and Mining Journal. This journal 
considers that possibly a visit of American workmen to England 
might result ina report of a very similar nature. Prejudice, it 
says, does not constitate the best medium for eye-glasses. 


Tue Windsor Town Council have been placed in an 
awkward position with regard to the proposed situation of the new 
refuse destructor. The site chosen and approved by the Leczl 
Government Board has teen objected to by Sir Schembery 
McDonnell, Secretary of the Otfic2 ot Works, owing to the possibility 
of the destructor being a nuisarce to the occupants of the Castle. 


WE learn from a consular report that the competition 
of the Elbe-Trave Canal has made a further disastrou3 advance, to 
the detriment of Stettin’s trade ; and to this must be added the 
policy of reduced freights on the railways, which has for its object 
the increase of railway traffic at the expense of the coastwise 
freights by steamers, and through this the large export of spirits 
will soon be lost to Stettin. 


On Thursday, May 28th, the members of the Junior 
Institution of Engineers, by permission and under the personal 
guidarce of the engineer, Mr. Joseph Francis, M. Inst. C.E., paid 
a visit to the Staines Reservoirs Communication Works of the 
New River Company, special arra-gements for their reception 
having been kindly made by the contractors, Messrs. John Aird 
and Sons, of whom Mr, Basil P. Ellis was present. 


THE recommendation of the Improvements Committee 
of-the London County Council to widen ttat portion of Piccadilly 
between Arlington-street and the Green Park to 85ft. was adopted 
at the weekly meeting of the Council on May 26th, conditionally 
upon the Westminster City Council contributing £4000 towards 
the cost of the improvement, which is estimated to be £15,000. 
This the Westminster City Council have agreed to do. 


Tue town of Motherwell, in the Lanarkshire coal and 
iron mining district, is suffering from a general subsidence. The 
first subsidence took place on the railway line, where a train sank 
several inches, and other subsidences were reported in all parts of 
the town. The County Hospital has been badly damaged, and the 
High School is rent from the foundation to the coping. The 
tramways power station is badly damaged. It is feared that the 
mining operations are causing the collapse. 


TuE latest suggestion to put down the reckless driving 
of motor cars on the common roads is that pedestrians should be 
empowered to discharge shot guns at all drivers who appear to be 
driving to the common danger. Mr. W. S. Gilbert, of comic opera 
fame, who is an enthusiastic motor-car driver, humorous!y 
suggests that the size of the shot should be humanely restricted to 
No. 8 or No. 9. The only difficulty that occurs to him is as to who 
should undertake the rather delicate work of stopping the motor 
after the motorist has been killed or disabled. 


Tue King has approved the appointment of a Royal 
Commission to inquire into the subject of trade disputes and 
trade combinations, and as to the law affecting them, and tuo 
report on the law applicable to the same, and the effcct of any 
modifications thereof. The Commissioners will be the Right Hon. 
A. Graham Murray, K.C., M.P., chairman; Sir William Lewis, 
Bart.; Sir Godfrey Lusbington, G.C.M.G., K.C.B.; Mr. Arthur 
Cohen, K.C.; and Mr. Sidney Webb. Mr. Hartley B. N. Mother- 
sole, M.A., Barrister-at-Law, has been appointed secretary to the 
Commission. 

Aw American inventor has introduced a new material 
for pipe joists. It has been given the name ‘‘leadite ” because it 
replaces lead in many ordinary use3. The chief ingredients are 
sulphur, brickdust, and sand, but various other materials are 
incorporated with these in varying proportions, according to the 
use to be made of the mixture. Some of the characteristics c!aimed 
for leadite are :—It weighs 118]b. per cubic foot, or one-sixth as 
much as lead ; it melts at 310 deg. Fah., while lead melts at 
618 deg.; itis a good non-conductor of electricity and is not affected 
ty acid ; it can be re-melted repeatedly without waste. 


A new map of Alaska on a scale of 40 miles to the 
inch has just been completed by the United States Geological 
Survey. it is the first contour map of Alaska yet made, the re'ief 
being shown by con‘our lines representing vertical intervals «f 
1000ft. In the cons'ruction of this map, which was prepared by 
E. C. Barnard, topograpber, all available infermation was used, 
The maps of the United States Coast and Geodetic Survey, cover- 
ing south-eastern Alaska and the coast, were extensively utilised. 
The map will be printed in colours, the streams, lakes and 
glaciers being shown in blue, the cultural features in black, and 
the contour lines in brown. 


Some idea of the strength and stiffness embodied in 
modern lathes may be gained from the fact that a recent lathe, 
using four tools, has reduced a steel shaft from 36in. to 28in. in 
diameter with a feed of }in., says the Jron Age. That is to say, 
the depth of the cut was 4in., this depth being divided among the 
four tools. In such heavy cuts as this a question arises as to the 
relative economy of forging more closely, or of reducing by turning 
a shaft forged only approximately to size ; and it has been found 
that when the ccst of the hammer used in forging such large shafts 
is considered, together with the furnace and fuel, and when it is 
considered that from ten to twenty men are required to operate 
such a hammer, there is greater economy in forging th» shaft 
approximately to shape and diameter, and then reducing it in 
a lithe made especia!ly for the purpose, as this lathe was, 
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FOREIGN AGENTS FOR SALE OF THE ENGINEER. 


USTRI A.—F. A. Brockuaus, 7, Kumpfgasse, Vienna 1, 
s NA.—KELLY AND WALSH, LimiTEp, Shanghai and Hong Kong, 
ord _BoyVEAU AND CHEVILLET, Rue de la Banque, Paris. 
FERMANY.—ASHER anv Co., 5, Unter den Linden, Berlin, 
F, A. Brockuaus, Leipzic ; A, TweiTmgyeERr, Leipzic, 
[NDIA.—A.- J. COMBRIDGE AND Co., Railway Bookstalls, Bombay. ; 
ITALY.—LORSCHER AND Co., 307, Corso, Rome ; Bocca Faunus, Turin. 
JAPAN.— KeLty AND WatsH, Limitep, Yokohama. 
Z. P. MaRnuyA AND Co., 14, Nihonbashi Tori Sanchome, Tokyo. 
RUSSIA.—C. RICKER, 14, Nevsky Prospect, St, Petersburg. 
g, AFRICA.—W™. Dawson & Sons, Limirsp, 7, Sea-st. (Box 489), Capetown. 
; Gorpon AND Gotcu, Long-street, Capetown. 
R. A. THOMPSON AND Co., 33, Loop-street, Capetown, 
J. ©. Jura anp Co., Capetown, Port Elizabeth, Johannesburg. 
Bast London, Grahamstown, King Willi t , Stellenbosch 
Hanpet Hovss, Limirep, Kimberley. 
ApaMms AND Co., Durban and Maritzburg. 
AUSTRALIA.—GORDON AND Gotcu, Melbourne, Sydney, and Brisbane. 
R. A. THompson anv Co., 180, Pitt-street, Sydney; Melbourne, 
Adelaide, and Brisbane. 
TURNER AND HENDERSON, Hunt-street, Sydney. 
NEW ZEALAND.—Upron anv Co., Auckland ; Crala, J. W., Napier. 
QANADA.—MontrEaL News Co., 386 and 388, St. James-street, Montreal. 
Toronto News Co., 42, Yonge-street, Toronto. 
UNITED STATES OF AMERICA.—InTERNATIONAL News Co., 83 and 85, 
Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—Kg.iy anp Wa su, LimirEp, Singapore. 
CEYLON.—W1saYaRTNa AND Co,, Colombo. 
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Tas Esxornger can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, b« 
supplied direct from the office on the following terms (paid ir 
advance) :— 

Half-yearly (including double number) .. £0 14s. 6d. 
Yearly (including two double numbers).. .. £1 98. Od. 
Cioran Reavine Casgs, to hold six issues, 2s. 6d. each, post free 2s. 10d. 
If credit occur, an extra charge of two shillings and sixpence per annum 
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ADVERTISEMENTS. 

The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd 
lines are charged one shilling. The line averages seven words. When 
an advertisement measures an inch or more, the charge is 10s. per inch. 
All single advertisements from the country must be accompanied by 
a Post-office Order in | eee Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken 
subject to this condition. 
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Six o'clock on Thursday evening; and, in consequence of 
the necessity for going to press early with a portion of the 
edition, ALTERATIONS to standing advertisements should 
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each week. 

Letters relating to Advertisements and the Publishing Department of the 
Paper are to be addressed to the Publisher, Mr. Sydney White; all other 
letuirs to be addressed to the Bditor of Tue ENGINEER. 
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TO CORRESPONDENTS. 

427 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in order 
that answers received by us may be forwarded to their destination, No 
notice can be taken of communications which do not comply with these 
instructions, 

47 All letters intended for insertion in Tue ENGINEER, or containing 
questions, should be accompanied by the name and address oj the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

tar =6We cannot undertake to return drawings or manuscripts; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


G. H. P. (Balsall Heath).—You do not state if your engine is 6 horse- 
power indicated or 6 horse-power nominal. Providing it is 6 horse- 
power indicated, you will probably be able to drive a 8 to 34 horse- 
power motor. 

J. E. (Oswestry) —We do not think that there is any such book in 
existence. The manufacture of rails is included in a general way in 
all metallurgical treatises dealing with iron and steel, but there are, 
of course, certain trade secrets that are rot made public, concerning 
the actual details of manufacture. 

T. 8. S. (Newport).—(1) Probably the balance of advantage is in favour 
of University College. (2) Yes; but you must remember that no 
college can teach more of civil engineering than the principles. The 
practice of civil engineering can only be learned by seeing docks, 
harbours, bridges, and railways actually made. That means that 
apprenticeship is absolutely necessary in the lor g run. 


INQUIRIES. 


CRANE HOOK ROLLER BEARINGS. 
Str,—Can any reader give me the address of makers of crare hooks 
with ball bearings ? 
London, June 8rd. M. HH. 





SLATE QUARRYING MACAINERY. 
Str,—I shal! be obliged by the addresses of makers of machinery of all 
kinds for use in slate quarrying, sawing, and dressing. 
Cardiff, June 2nd. W. R. B. 





GRIPOLI BELTING. 
Srr,—We shall feel obliged if any reader can let us know name of the 
maker of *‘ G:ipoli” belting,” as we are at present in the market for it. 
Glasgow, June 2nd. D. M. anv Co. 





LIME-BLASTING CARTRIDGES. 

Sir,—I waut the address of makers of lime cartridges, or some other 
means of blasting, where dynamite or other explosives that produce 
flame cannot be used. 

Harrow, June 2nd. F. B. 








MEETING NEXT WEEK. 

Society or Enoingrrs.—Monday, June 8th, at 7.30 p.m., at the 
Royal United Service Institution, Whitehall. Paper, ‘Electric Light 
Stations, their Design and Arrangement,” by Mr. Ernest R. Matthews, 
C.8., F.G.S. 








DEATHS. 

Os June 2nd, at his residence, Greenbank, Liverpool, Jouw BRANCKEP, 
in his eighty-fifth year. 

Os May 15th, at Calcutta, of cholera, CoarLes FarqvaaR Fixpiay, 
M. Inst. C.E., chief engineer of the East Indian Railway, in the fiftieth 
year of his age. 
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PUBLISHER’S NOTICES. 


*,* Latest TYPES OF THE BRITISH FLEET.—Our two-page coloured 
Supplement, representing H.M. ships Formidable, Drake, and 
Alhatross, may be had, printed on superior paper, upon a roller, 
price 1s., by post 1s. 1d, 





*,” Lf any subscriber abroad should receive THE ENGINEER in an 
imperfect or mutilated condition, he will oblige by giving prompl 
information of the fact to the Publisher, with the name of the 
Agent through whom the pa is obtained. Such inconvenience, 
if suffered, can be ronsllat by obtaining the paper direct from 
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MOTOR CAR RACING, 


As was to be expected, the motor car Paris- 
Madrid race and its deplorable events have set 
discussion on foot. It does not appear to us that 
the various letters and articles which have so far 
been published in the columns of our daily con- 
temporaries are of value; they do not seem capable 
of being utilised to any extent. Sentiment has too 
much to do with the arguments on both sides, and 
the real issues are lost in a cloud of words. Thus, 
on the one hand we have the forthcoming Gordon 
Bennett race in Ireland denounced as criminal; on 
the other, it is asserted that to stop it would be to 
kill the motor car industry of this country. Exag- 
gerated writing of this kind is not worth reading. 
What is needed is a quiet consideration of the whole 
position, which has beyond doubt been changed by 
the last race. The result will be, we think, to show 
that all that can be gained by speed contests was 
gained some time ago, as was pointed out by our own 
correspondent in Paris, who has followed the 
development of the motor car in France with great 
care, intelligence, and impartiality. Competition 
should now take an entirely different line. What 
that is we propose here to point out. 

Motor car racing has been developed in France 
by a number of fashionable young men—imitated 
by a very few Englishmen—who have taken it up 
as a form of “sport.” We do not suppose that 
much betting goes on. Nevertheless, it has come 
to be regarded as “the thing” to own and drive 
very fast cars. As the price is with these gentlemen 
a matter of no moment, makers have willingly 
supplied the demand. It must be carefully 
remembered, however, that they regard the whole 
subject from a different standpoint. In Paris 
first, and subsequently in this country, makers 
have honestly endeavoured to develop the new 
car and to ascertain how strong it might be 
made with a given expenditure of material. Now, 
the development of a new machine—which the 
motor car is—required the expenditure of a great 
deal of money; and makers were very naturally 





desirous that the cost should be shared with them 
by somebody else. It might cost £1000 to build a 
new car; to all intents and purposes an experi- 
mental car. If that car could be sold for £1000, or 
even for £750, an immense advantage was gained 
by the maker. It was quickly discovered, however, 
that to secure a sale the car must be fast. This is 
precisely what the builder wished. If a car with 
given dimensions of parts was strong enough to 
withstand the shocks of 50 or 60 miles an hour, it 
was certain that something less would suffice for 
20 or 30 miles anhour. So astute makers pandered 
to “sport” in order that a rich few of the public 
might share the expense of experimenting. But 
something more was needed. That more was 
an advertisement, and no better advertisement 
could possibly be had than the successful perform- 
ance of a carina big race. It is quite possible that 
some of the makers have gone in for high-speed 
cars for sheer love of the thing. Men with intense 
mechanical instincts could find little to give them 
more satisfaction than the construction of a 120 
horse-power car weighing less than one ton, and 
capable of beating an express railway locomotive. 
But, while we freely admit the existence of indi- 
viduals working from such motives, it is none the 
less certain that the greater number by far of those 
who build motor cars have favoured racing for the 
reasons we have set out. 

It may now be taken for granted, we think, that 
all has been learned about the motor car that that 
form of experiment known as racing is able to 
teach ; and it may not be out of place to add that 
practically nothing in this way has been pre-indicated 
by science. Neither mathematics nor thermo- 
dynamics has really had any direct influence on the 
production of the car. These sciences deal with 
principles; but the motor car is the result not of 
attention paid to principles, but to details. Every 
conceivable detail has had to be worked out. Every 
feature in a modern high-speed car is the result of 
the most minute attention to details; and this atten- 
tion has had for its basis nothing but trial and error. 
That is to say, the knowledge which enabled a shaft, 
or a cog wheel, or a pin, or a lever to stand the 
utmost stress that could be brought to bear on it, 
while it weighed as little as possible; was ac- 
quired painfully by direct experiment guided by 
that beautiful coustructive instinct with which 
a few engineers are blessed to the mechanical 
salvation of mankind. Assuming, then, that racing 
is no longer useful, no longer worth the risk and 
expense—in danger, indeed, of losing all its popu- 
larity—what is the next line of inquiry to be 
followed? The answer seems to us to be obvious. 
It now remains for the makers to find out what 
type of car, with a maximum speed of 25 miles an 
hour, can be produced and sold at a profit for £350 
to £400, according to the decoration of the bedy. 
That an enormous demand may be created for a car 
to carry two persons, to be sold for £150 to £175, 
according to decoration, is quite certain. These 
are the cars that the public want as pleasure and 
business carriages. 

We know that we do not over-state the facts when 
we say that these cars have yet to be made. There 
are cars that can be had for the money, but the 
profits on their construction are inadequate to keep 
a business going. It is an old story that it costs as 
much to sell as to make a bicycle. Matters are not 
so bad as that in the motor car trade. We do not 
know what luck firms have had recently, but up to 
a year ago it was generally admitted that the 
profits, if any, were very small. There are two all- 
important features that the popular motor car of 
the immediate future must possess. In the first 
place, it must be always ready when wanted, that is 
to say, it must not continually need adjustment— 
not repairs exactly, but still something that involves 
an hour’s delay in starting. A physician, speaking 
the other day, said that he kept a motor car, and 
a carriage and one pair of horses. “ My motor 
car,” he said, ‘is never out of order, for I 
only use it on alternate days with my horses.” 
This is not what is wanted. A car ought to 
be made which would not need serious overhauling 
more than once a year, or, say, 5000 miles. The 
second point of importance is that the tires shall 
not require incessant repairs; and we are disposed 
to think that when the speed does not exceed 
25 miles an hour, if the whole question of spring 
suspension is reconsidered, it will be possible to use 
solid rubber tires, and dispense with pneumatics 
altogether. Lastly, we may say that the cost of 
petrol is so small that intense economy is of no 
importance. It ought to be disregarded completely, 
if the attempt to secure it greatly augments first 
cost, or in the slightest degree tends to risk the 
running of the car, or leave it not ready when 
wanted. Endurance trials must now take the 
place of racing in the development of the motor car 
industry. We do not mean the kind of endurance 
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that will take a car from John o’ Groats’ House to 
Lands End, but the endurance that will leave the 
car always ready when wanted month after month. 
The endurance, in a word, of an omnibus or a 
brougham. 


GUNNERY AGAIN, 


Our recent article on naval gunnery seems to 
have stirred up a hornets’ nest, and in several 
quarters we have been roundly abused for suggest- 
ing that the Admiralty and naval officers may be as 
competent judges of what is necessary as Mr. 
Arnold White and his friends. For stating this 
seemingly obvious enough fact we have been 
described as “official apologists,” ‘‘devil’s advocates 
for incompetence,” and what not. That we, who 
have so frequently attacked the Admiralty when 
occasion seemed to demand, should be written down 
as Official apologists is somewhat amusing. How- 
ever, to be “ agin the Government ” is the only sign 
of a desire for efficiency to some people now-a-days. 
We might almost add that it is their notion of 
efficiency. 

We do not propose to argue out the matter again 
at length; there are some people with whom it is 
hopeless to argue. Nor, indeed, is the real bone of 
contention a matter for argument. Our general 
statement has been to the effect that the gun is all 
right, and bad shooting is the result of stupidity or 
incompetence on the part of the man behind the 
gup. The popular contention, so far as we can 
understand it, is that the gun is a more or less un- 
trustworthy weapon that would never hit anything 
except the water but for the genius of the man 
behind it. And the man behind has usually a wicked 
captain who wants to make him polish the gun 
nicely, instead of allowing him to shoot beautifully 
with it. Whether they mean it or not, this is the 
gist of what the apostles of “efficiency” preach, 
and, we may add, the man behind the gun is now 
quite of that way of thinking. He has been told it 
so often that he has come to believe it. 

Now, the British bluejacket is a very fine fellow, 
but he is not so absolutely perfect that improvement 
is impossible. Unfortunately, the net result of 
some years of well-deserved laudation about 4:7in. 
guns, and Handy men, and chief petty officer 
Grounds, and so forth, sometimes in prose and 
sometimes in doggerel verse, has tended to con- 
vince the bluejacket that he represents something 


like perfection as compared with his superior 


officers. If bad shooting be made, the fault is not 
his, but the fault of his captain or the gunmaker, 
the system or the Admiralty. Now, the system is 
anything but perfect. Still, the best way to im- 
prove things is to render the man dissatisfied with 
his own performances. The net result of all the 
agitation is that he is rarely dissatisfied, how- 
ever badly he may have shot. “It is not his 
fault, but someone else’s.” He ought to be 
encouraged more, and properly paid. He ought 
to be; but no one in the service is ‘“ properly 
paid.” Neither, however, is anyone else in 
this world; nor, whatever remuneration he got, 
would he think himself so for long. Consequently, 
though extra pay for shooting may be highly desir- 
able, the notion that it will make men shoot better 
is, in our opinion, undiluted rubbish. A proper and 
natural desire to excel is the best, and perhaps the 
only, incentive. And this is where Captain Percy 
Scott comes in. As we observed in our last article 
on the question, we greatly doubt whether the 
Percy Scott system is a war criterion. What 
Captain Percy Scott did was to transfer zeal for 
excellence in “spit and polish,” catting anchor and 
what not—the old criteria—to excellence in more 
useful matters, of which shooting happened to be 
one. Coaling wasanother. To this end he devoted 
all his energies, and he succeeded, not only in his 
own ship, but made all the other ships in the 
squadron to which he belonged sufficiently envious 
to try and emulate him. And thus and thus is 
Captain Percy Scott a great man. He trained his 
men with endless care against the day of prize 
firing, and when the day came they reaped their 
reward in the joy of those who have excelled. 
Incidentally such training should be of value in 
war ; but, by the necessities of the case, it is not 
necessarily war training. Nothing is gained by 
forgetting this fact. 

Prize firing is rather like Bisley. Each gun takes 
its turn, each gun tries to beat every other gun in 
the ship. The essentials to excellence are two: 
firing promptly and without hesitation directly the 
sights come on, and—accurate range-finding. In 
battle all the guns will be pounding together ; the 
range will vary wildly, because the target will be 
altering its bearings as much or more than the ship 
firing, and in ways that no peace practice can 
simulate. As we have so often sare out, if the 
gun be sighted for the right range, and be fired at 








the right moment, it cannot well miss. The 
essential battle factors are therefore two—the man 
behind the gun firing at the right instant of the roll ; 
and the captain, who may do much by so manceuvring 
his ship that the range is kept constant or nearly so, 
or who, finding that his projectiles are mostly going 
high, edges away a little, so that they hit instead of 
going over. Of the first essential we hear every 
hour, of the second we hear never a word. Yet 
the second may be by far the more important of 
the two. 

This second essential is a thing that any naval 
officer can recognise and appreciate, but not the 
slightest hint of any conception of its existence has 
appeared in the polemics of Mr. Arnold White and 
all the other people who so desire to teach the Navy 
what todo. Itis a fair inference that it has never 
occurred to them during their endeavours to remove 
the mote in the Admiralty’s eye. How, indeed, 
were they to realise it? It demands an intelligence 
of a technical nature that it would be absurd to 
expect in an ordinary citizen—businesslike or other- 
wise. And, we fear, the intelligence of the man 
behind the gun is not altogether equal to grasping it 
either. 

Now, whether Messrs. Arnold White and Co., in 
their honest desire to improve naval gunnery, talk 
rubbish on the major or minor scale matters 
relatively little; but the appreciation of the situa- 
tion by the man behind the gun matters a very 
great deal. Captain Percy Scott’s dotter has 
taught him in realistic fashion that shooting at 
the right moment is all-in-all for him. If he fires 
the fraction of a second too soon or too late he can 
only hit by accident—by some one else’s fault, in 
fine. The thing needed is a vast extension of the 
system, somewhat on the lines introduced by Rear- 
Admiral Borressen into the Norwegian navy. Here 
every gun’s crew knows all about the guns and 
armour of likely enemies, and target practice is 
carried out, not at some canvas that is mere canvas, 
but which represents one of these possibly hostile 
craft—scores being reckoned accordingly. A hit 
where the thick belt would be may score nothing, 
a hit on the spot that—in the particular enemy— 
would be a gun or conning tower will score high. 
In fine, it is naval war game with real guns. The 
sporting element and the realism naturally increase 
interest to fever pitch. In a mild sort of way, 
something of this kind has been done in the 
Mediterranean, but as the imaginary ship was 
British, artificiality was emphasised. Did we but 
copy the Norwegian method, shooting would 
probably improve immensely; certainly everyone 
on board the ships would be keenly interested, and 
the men would be put in possession of a means to 
shoot more intelligently in battle than they can 
possibly acquire by any present methods. It would 
also be the logical sequence to the system initiated 
by Captain Percy Scott, who, as we have said, is a 
great man, not because his ships have shot well, 
but because he succeeded in substituting interest 
for the naval equivalent of the military “ pipe-clay ” 
as a means to an end. 


PATENTS. 


CERTAIN ideas or theories appear to become 
rooted in the minds of not only individuals, but 
groups. These theories have no relation to, or 
respect, for facts. To judge by the number of letters 
which we receive every year from all parts of the 
world, a great many worthy folk are impressed by 
the belief that through patents lies the way to 
wealth. It would be equally impossible, useless, 
and probably unkind to attempt to disabuse them. 
But there is one branch of the popular view which 
applies specially to this country, and about which 
it may perbaps be useful to say a few words. We 
are constantly told that the fees to be paid fora 
patent press with incalculable severity on the poor 
man. The want of £4, which will secure him a 
monopoly in his invention for four years, stands 
between him and wealth. The Germans and the 
Americans are beating us in the world’s market, 
because they have less to pay for patents than we 
have. Virtually this is not true. Last year 27,387 
patents were granted in the United States, and the 
total receipts of the office were 1,491,538 dols. 
This gives an average of nearly 54:5 dols. per 
patent. But the point is of no real importance to 
us just now. We prefer to confine our attention 
to the influence which our own patent fees have on 
the progress of invention. 

The inherent mistake made by the inventor is 
that a patent is, as it stands, of necessity a thing 
worth having. No patent possesses any value 
whatever save in so far as it gives the possessor a 
title to the possession of something which repre- 
sents the means of making money. The possessor 
of the patent must not only have goods to sell, but 
they must be saleable ; there must be a demand for 


them. Now, it is infinitely easier to make the 
goods than it is to sell them, and the inventor usual] 

finds out this at his own cost. There are two 
distinct classes of patents. The inventor sees that g 
particular thing is wanted; he supplies the want 
and secures his patent. The second class of patents 
is the result of the labours of those who invent op 
discover the want first, and then undertake to 
supply it. The initial labours of the first type of 
inventor, after the patent has been secured, lie jp 
persuading people that he really can give them what 
they want. Thus, for example, it is universal} 

acknowledged that a sleeve link is wanted which 
can be put into and taken out of a stiff cuff without 
trouble. A dozen patents have been taken out for 
such links. The inventor has then to make the 
existence of these things known, and he has next to 
persuade those who wear stiffly starched cutis that 
they will give satisfaction. But to do this there jg 
only one way—the links must be advertised. We 
have selected links because it is often said that it ig 
out of small inventions most money is made. Now, 
the money that must be expended in placing the 
sleeve links on the market is out of all shadow of 
proportion to the Patent-office fees. The second 
class of inventor has a much more difficult task 
before him, for he has not only to make people 
believe that he can satisfy a want, but he must 
create that want. A man invents a soap, let us say, 
one of the ingredients in which is banana. Before 
he can do anything with this soap, he must per. 
suade people that they not only want a soap, but 
one with bananas in it. We do not think we say 
too much if we assume that £20,000 a year would 
have to be spent for years in advertising that soap 
before it could be sold in such quantities that 
money could be made out of it. The £4 paid for 
the patent to the Patent-office would not be a drop 
in the bucket compared to the outlay required to 
make the invention a commercial success. 

But the inventor will argue, ‘I do not want to 
make a fortune out of a patent. I shall be quite 
contented if I sell my patent for £100; let the 
buyer work it out.” This is an extremely fatuous 
idea. The number of absolutely untried patents 
that have been sold in this way is absurdly small. 
That, in a word, is not the way in which business is 
done. When the invention is made the inventor has 
first to persuade either himself or some other person 
with money and enterprise that it is worth while to 
expend capital on it. A certain amount of success 
is attained; then a company is formed, and the 
original inventor may or may not secure some 
advantage ; but whether he does or not, it is certain 
that a considerable outlay must be incurred in any 
case. That is to say, the capitalist or the company 
promoter must lend his aid. In few words, money 
must be spent before the inventor can get any 
return for his labours. Furthermore, the time 
element cannot be omitted. This is the reason why 
extensions of patents are sometimes granted. 
It is proved that the inventor has actually 
spent fourteen years without getting any adequate 
return for incessant labour, and that just at the 
moment his invention is beginning to pay he loses 
his monopoly. Take the case of the banana soap 
to which we have referred. It may require ten years 
to persuade the public that they want the soap in 
quantities. The sums expended in developing 
inventions are almost fabulous. One firm making 
agricultural machinery spent £190,000 in develop- 
ing a couple of inventions. The sums expended 
on the manufacture of iron and steel, based ona 
very few patents, can be reckoned by millions. 
Such facts as these are constantly overlooked. 

The fundamental mistake made by the inventor 
is that an undeveloped invention, provided it is 
patented, is a valuable asset. It is valuable 
at the best in just the same way that a mining 
claim in a gold district may or may not be of 
value. There may be gold in paying quantities; 
but all that the concession gives the miner is the 
right to try what the expenditure of much labour 
and money will do for him. No one should ever 
spend one farthing in patenting an invention unless 
he is certain that he can sell his patent rights, or 
that he is prepared to expend a very large sum of 
money in pushing it. The poor man—that is to 
say, the man to whom £4 is a sum hard to get— 
will do about as well if he invests it in a German 
lottery or on a horserace as if he spends it at the 
Patent-office. An old proverb says that “ nothing 
is to be had in this world for nothing, and very 
little for a halfpenny.” An invention on which has 
been spent £4, and no more, must be cxceptional 
if it be worth even that small sum. 


THE LONGEST RAILWAY RUN, 


Ir was announced yesterday morning that importent 





changes are about to be made in the Northern train 
service. Acceleration will be secured by making long 
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no ig's Cross to Edinburgh—will, after July 1st, admiral indeed. Still, times that can see an admiral change | of a new fracture due to internal stresses. 
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yun in two por’ 


tions. The first half will run to Doncaster, 
les in round numbers, without stopping; thence 


15 eweastle-on-Tyne, 112 miles, and from that to Edin- 
‘oral 1244 miles. But these performances will be 


dwarfed by the enormous run from Euston to Carlisle, 
999 miles, on the London and North-Western without a 
top. This run was long since proposed by Mr. Webb, 
ee has actually been accomplished for the sake of 
experiment. It is a very remarkable performance. 
Assuming the average speed to be about 50 miles an 
hour, the duration of the run will be six hours. Taking 
the coal consumption at 40 lb. per mile—it would not be 
gafe to provide for less—the tender must carry about six 
tons of coal. Pick-up troughs will supply water. It 
seems, however, that it will be necessary to carry two 
fremen. The footplate of a modern express engine is 
not a place of leisure; the shovel is seldom out of the 
freman’s hand, and when it is he has many things to 
attend to. The strain on the nerves represented by six 
continuous hours of responsibility will be very heavy; 
and the fireman will have to get five tons of coal 
trimmed to the front of the tender and passed into 
the furnace. As for the engine, locomotive work is now 
so excellent that six hours continual running represents 
no dangerous effort whatever. 








DOCKYARD NOTES. 


Tue absurd agitation about the ‘waste of ammunition ”’ 
in the Mediterranean fleet still goos merrily on. It is hope- 
Jess, we fear, toexpect editors of London dailies in search of 
sansations to believe in the possibility of the existence of any 

uestion, no matter how technical, with which they are not 
fully competent to deal. Moreover, they are usually supported 
by their ‘‘ naval experts,’’ many of whom have actually seen 
warships. In these quarters it is useless to appeal for level- 
headedness ; but we must say that we expected better things 
of our sprightly little service contemporary the Naval and 
Military Record, which ought by now to know better. Let 
us look at crude facts for a moment. In the first place, the 
firing was at the usual rate; in the second, to calculate the 
value of Maxim ammunition at the same price as rounds of 
12in., is a little inaccurate. That the shooting of the British 
Fleet is excellent we have never contended, but that is no 
reason why the daily Press should strive to make it worse. 
The proper way to learn quick firing, and the art of repelling 
torpedo-boat attacks, is, according to these Solons, to fire a 
round carefully, note the error, reflect on it, and fire again. 
A torpedo boat attack may fast for 30 seconds, it is just as 
likely to last only 10 seconds. In a word, rapid firing will 
have no alternative save no firing at all. Anyone of ordinary 
intelligence would imagine that these small pieces should be 
fired under something like war conditions. When the 
“efficient gunnery ’’ agitation started, we had some sympathy 
with the agitators, we have since come to the conclusion that 
the management of the Navy would be better left to a 
plebiscite of Board School children, Standard I., than to most 
of the apostles of ‘‘efficiency.’’ 








THe new German battleship ‘‘J,’’ sister to the Braun- 
schweig, late ‘‘ H,’’ has been launched and christened Elsass ; 
‘“K,” now building, is to be named Lothrengen. This is the 
first time that the name selected for a German warship has 
transpired before her launch. The Kaiser, who—to quote a 
distinguished American officer—‘‘ knows better than most 
men how many beans make five,’’ long ago recognised that 
there are many worse ways of keeping people interested in 
the navy than affording means of speculation as to the names 
of new ships. Butit takes a man of Wilhelm II.'s calibre to 
manage to turn little matters like this to account. In the 
by-and-bye, when ‘‘ Regiere Deutschland, der Deutsche regiert 
das Wasser’’ shall have supplanted an English song to the 
same efiect, some learned historian may trace the first cause 
of this to the Kaiser's methods for keeping his people’s 
interest in naval matters up to concert pitch. And who 
knows but what it may be contrasted with the method that 
permitted the ‘‘ Why was all this waste of the ammunition 
made?'’ Question. 





We do not make this remark lightly, but in all serious- 
ness, There is a grave, very grave, danger of the British 
public being bored out of all interest in matters naval. 





Tue Minerva has joined up with the rest of the cruiser 
squadron. i 

THe Exmouth has been commissioned by Captain 
O'Callaghan to relieve the Victorious on the Mediterranean 
station. 





THE Thames and Medway defences are just now under- 
going mobilisation. 





A WEEK or so ago, some coal was immersed at Portsmouth, 
to see whether this would improve its keeping qualities. A 
leaderette in the Daily Chronicle, not only informs us that it 
will, but that coal so treated will burn much longer, and that 
henceforth all our garrisons at coaling stations will be de trop. 
The coal will just be sunk somewhere, ard ships needing fuel 
fish it up as required. The enemy, of course, will not have 
the remotest idea where it has been submerged. 





_A NEW submarine destroyer has been invented. It reads 
like a myth, but apparently there is truth in it. The new 
antidote, according to report, is discharged in the direction 
the submarine lies in, and, since the splash of a submarine is 
visible two miles away, this is relatively easy. Apparently— 
at least so we are told—it reaches the submarine by virtue of 
the attraction of metal. Having arrived, it sticks to the boat 
by suction, and enveloping it, makes things unpleasant for 
Propellers and so forth. As we have said, it reads like a myth, 
and suggests Jules Verne, but it is shortly to be experimented 
with all the same. 

A TORPEDO now being made for the British Navy has a 
tange of 4000 yards. In due course we shall hear that this 
has worsted the gun, but, in fact, this will not be, since it will 
take four minutes to do the distance at 80 knots, And to 


his rendezvous at a critical moment without his fleet being 
informed of it—which is what Sir Compton Domvile did in 
the recent Mediterranean manceuvres—may see anything 
done by admirals; so we need not discount the torpedo-men’s 
enthusiasm too much, 





THE Iris and Mercury, old cruisers, are to be commissioned 
as training ships in place of the old sailing brigs. 








COAL. 


For steam-raising purposes the demand for coal is keeping 
upin a remarkable manner. The circumstance that there will 
probably be no material change in miners’ wages this year 
in the federated area has imparted steadiness to the coal 
market—as we anticipated in a recent issue that it would do. 
Consumers, having some basis to go upon, are less averse to 
giving out orders, the result being that since the recent Con- 
ciliation Board meeting some good contracts have been 
secured in several of the coalfields, especially in South Wales. 
A very firm tone is, indeed, maintained by the Welsh steam 
coal market. Most of the large colliery firms are oversold for 
June, and, in addition to this, the Admiralty authorities are 
inquiring for large supplies of ‘list ’’ coal, which will shortly 
be required for bunkering the British fleet during the 
approaching summer manceuvres. Small steam coals are 
scarce and dear. A continuous increase in our export trade 
in coal was demonstrated in a paper read recently by Mr. 
D, A. Thomas, M.P., before a meeting in London of the 
Royal Statistical Society. The author showed that between 
1850 and 1900, whilst the coal produced in the United 
Kingdom and retained for bome consumption had more than 
trebled—or, regarded per capita, a little more than doubled— 
the export, including that shipped for steamers’ use, had 
grown fifteen-fold, and had increased from 6:8 per cent. to 
26 per cent. of the total output. Its winning found employ- 
ment for some 200,000 colliers, apart from the labourers and 
docs hands who handled it, whilst its sea-carriage in 1900 
was estimated to have put some £20,000,000 (twenty millions) 
into the hands of shipowners for freight. The amount of 
coal raised in Great Britain in 1900 was 225 million tons, as 
compared with 80 million tons in 1860. There is no doubt 
that this great enlargement of output has been accompanied 
by increased efficiency in the management and equipment of 
modern mines. At the same time, there is equally no doubt 
that in some cases the plant at present in use is not very 
up-to-date ; yet, if collieries are to be made to pay, nothing 
so much as the employment of modern equipment will 
conduce to this end. 











A. A. COMMON. 


WE regret to have to announce the sudden death of Dr. 
Common on Tuesday morning at Ealing. With the excep- 
tion of the late Earl of Rosse, no one has done so much in the 
development of the reflecting telescope. Indeed, he did 
everything that has been done to popularise the instrument 
by the substitution of silvered glass for the enormously 
expensive speculum metal of Lord Rosse. Nothing more is 
needed than glass that is fully annealed and will admit of 
being ground and polished to a smooth parabolic surface. 
The texture of the glass in a refractor is all important, 
because the light passes through the lens. The surface of 
the reflector is coated with an excessively thin coating of 
silver, obtained by the action of sugar of milk on nitrate of 
silver. The process is very inexpensive. 

Dr. Common brought the simple mechanism for grinding 
and polishing to perfection, and, beginning with small 
reflectors, proceeded to undertake the task of making a 5ft. 
reflector with a focal length of 274ft. The first mirror for 
this was finished in 1888, but was rejected because it was 
found to give elliptical instead of circular star-images. The 
new mirror, however, ready in 1891, completed an instrument 
which at that time was unsurpassed for light-concentrating 
power, since, although it was smaller than Lord Rosse’s 
famous telescope at Parsonstown, which has a 6ft. mirror, 
the silvered glass is more effective than the speculum metal. 
The Times gives particulars of various important instruments 
made by Dr. Common, such as the magnificent 3ft. reflector 
with which wonderful moon photographs were obtained. This 
found its way to Lick Observatory, where it enabled Keeler 
to obtain his extraordinary results in the discovery of new 
nebule. Among other telescopes in the construction of which 
Dr. Common had a share may be mentioned the 30in. 
reflector at Greenwich, and the 3ft. reflector at the Solar 
Physics Laboratory, South Kensington. 

Dr. Common, who of recent years had devoted much atten- 
tion to improvements in the sighting of guns, was an 
honorary LL D., St. Andrew’s. He was born in 1841. He 
became a Fellow of the Royal Astronomical Society in 1876, 
received its gold medal in 1884, and acted as its president in 
1895-96. He was chosen a Fellow of the Royal Society in 
1885. He leaves a wife, son, and three daughters. 











THE PICH PROCESS FOR BRAZING CAST IRON.* 
By WILFRED LEWwIs. 


ALTHOUGH the brazing process for making permanent joints in 
brass, copper, and steel has been known and practised for many 
years, it has been found impossible to obtain satisfactory results 
with cast iron, due to the fact that the brass spelter apparently will 
not affix itself to surfaces of the latter, because of the greasy effect 
which cannot be overcome. The precess under discussion was 
invented by a German named Pich, who gave to the active 
material the name of ferrofix. The chief ingredient of this com- 
pound is oside of copper, which, after mixing with the liquid, is 
applied to the parts to be brazed. The entire piece is then heated 
to about 1800 deg. Fah., at which temperature the effect of the 
ferrofix is to burn out the carbon in the iron. A flux, such as 
boric acid, is next applied and the spelter then placed on top of 
the joint in sufficient quantities to ensure its permeating not onl 
the joint but also the metal on both sides, thus filling to a depth 
of from lin, to 3in. the spaces from which the carbon has been 
removed. 

For ordinary shapes the operation is very simple, but for the 
more difficult ones, as, for example, wheels where a continuous 
circle exists, considerable care must be taken. In this latter class 
heat is always applied to the cold portion after the brazing is com- 





* Abstract and discussion of a paper read at the monthly meeting of 
the American Society of Mechenical Engineers, New York, April 7th, 





Say where a ship, or even a fleet, will be four minutes hence 


1908, 


In repairing broken castings it is often necessary to chip off 
considerable metal in order to bring the parts together, for the 
reason that the internal strains, when released by fracture, are 
sufficient to throw the piece decidedly out of true. On heating, 
however, it will be found that the parts will assume practically the 
same relative positions which they did in the sand, the expansion 
filling up the spaces left vacant by the chipped off metal. 

The brazed joint has a greater tensile strength than the original 
iron, and hence it does not open as the piece cools, so that the 
strains are practically the same as in the original casting, the 
difference, if any, being in favour of the brazed piece. Almost 
universally the fear has existed that such a casting would be weaker 
than one which came from the shop without brazing and wittout 
apparent flaw. Experience has shown, however, that the strength 
of the casting is actually increased. This, of course, is only true 
when the work has been properly done, which means that the 
preliminary application of ferrofix must be thorough, so as to ensure 
the complete st out of the carbon throughout that part of 
metal heated. With care the strength may be increased as much 
as 10 per cent.; but, on the other hand, where the work is done 
hurriedly or where an insufficient quantity of brass spelter has been 
used, a reduction of from 5 per cent. to 10 per cent. is sometimes 
found. 

The economy resulting from the process needs no demonstration, 
yet one case can be cited where a twenty-ton bed-plate was repaired, 
thus saving the cost of a new casting and, in addition, the amount 
which would have had to be paid as forfeit to the purchaser for 
non-delivery, as the machine was under contract for a definite date. 
There seems to be no limit to the size of casting which can be 
brazed, and in Europe it has become common practice to make 
large and complicated castings in several pieces and braze them 
together. The whole piece is apt to be more solid, and, in the 
event of a serious flaw in any one of the pieces, it can be replaced 
at smaller cost. In addition to this there is on large castings a con- 
siderable saving in labour. 

A crack in a casting is treated in a similar manner to a joint, 
the only difference being that the crack is washed out with a 
solution of muriatic acid previous to squirting in the ferrofix. If 
the joint is badly rusted, the iron is first burnt under a bright red 
heat and then cleaned with a wire brush. 

In the case of flaws the imperfect part is removed by drilling or 
by the use of a chisel and a new piece is worked to fit, the fit pre- 
ferably not being tight, but leaving some space to be filled by the 
brazing material. 

In case of gear wheels, a broken or missing tooth is replaced 
by brazing on a piece of steel or wrought iron worked to the proper 
size. 

There is no measurable change in the length or alignment of a 
piece which has been brazed ; to ali —_— purposes it is still 
precisely as though it had never been broken. 

This method is also entering into competition with the older 
methods of brazing brass, copper, and other brazable metals, for 
the reason that the work can be done in less time and with more 
certainty of obtaining good results. It is also being used exten- 
sively in brazing cast iron to steel and wrought iron. The process 
does not require a skilled brazer, and the cost of the ferrofix 
materials is less than 4 cent per square inch of brazed surface. 

In the discussion following the presentation of the paper a 
number of interesting points in addition were brought out by Mr. 
Alexander, of the American Brazing Company. One of them, to 
which he gave the most emphasis, was that the character of the iron 
was changed during the process, being made materially stronger 
within a radius of several inches of the fracture, due to the spelter 
working its way through and filling up the spaces left vacant by 
the burning out of the carbon. Consequently it will be evident 
that with grey iron we will get a comparatively greater increase 
of strength than with white iron, but care must be taken to use 
more ferrofix with the former, as there is more carbon to be 
removed. 

One of the most recent fields of application is the filling up of 
blow-holes, not by fitting a piece of metal, which would often be 
difficult, but by actually filling up the hole with molteniron. The 
surface surrounding the blow-hole is first cleaned and then treated 
with ferrofix, after which it is heated and the brass spelter run 
over the surface. The molten metal at the coolest temperature at 
which it will flow is then poured in, the piece meanwhile being 
heated as hot as possible without burning. When the operation is 
complete and the piece allowed to cool, no trace whatsoever 
can be found of the joint, and by actual test there is a gain in 

strength. : 

Another example of its application is rather interesting. An 
1800 Ib. cast iron pump cylinder head was found to be so porous 
that it could not be used. It was first suggested to braze a piece 
of steel over the whole surface, but instead, the iron was first 
treated with a coat of ferrofix and then, after the proper heat had 
been reached, the flux and spelter were applied, the latter in 
sufficient quantities to run all through the metal. The head is now 
in use and seems to be giving satisfaction. 








WIRELESS COMMUNICATION WITH IcCELAND.—Reuter’s ogcrcy 
states:—‘‘ At a recent meeting of the General Committee of the 
National Sea Fisheries Protection Association, it was reported 
‘that a Copenhagen syndicate had been moving with the object 
of establishing the Marconi system of wireless telegraphy with 
Iceland ; but nothing satisfactory had been arranged, or was, 
apparently, likely to be arranged in the near future.’ With 
reference to this, the Marconi ey aor state that a contract with 
Copenhagen financiers was signed by them about five weeks ago, 
having for its object the telegraphic connection of Iceland with 
Europe by the Marconi system, and that one of the Governments 
interested in the matter has already granted a considerable subsid y 
in aid of the undertaking.” 

FATALITIES CAUSED BY VEHICLES.—The Automobile Club Jowrnal 
of this week publishes a summary of the official statistics issued by 
the Commissioner of Police of the metropolis, of the number of 
fatal accidents caused by various types of vehicles. From this it 
appears that in the six years 1896-1901 the average number of 
persons killed annually in London was 70 by vans, 43 by carts, 
wagons and drays, 19 by cabs, 17 by omnibuses, six by private 
carriages, four by cycles, and only one by light locomotives, The 
Journal observes :—‘‘ Making every allowance for the fact that the 
number of motor cars is still limited, as compared with horse-drawn 
vehicles, it is still clear that autocars are among the safest vehicles 
in use in London, and that the popular opinion as to the number 
of persons killed by them is totally unsupported by facts. 
Puysicat Society oF LONDON.—An extra meeting of the Physical 
Society will be held at 5 p.m., on Friday, June 5th, at University 
College, Gower-street, by invitation of Professor Trou‘on, when a 
paper on “Radioactive Processes” will be read by Professor Ruther- 
ford. There will also be a meeting on Friday, June 12th, at 5 p.m., 
in the rooms of the Chemical Society, Burlington House. The 
Council of the Society are considering the advisability of altering 
the place and time of meeting of the Society. They hope to 
arrange for holding meetings on the second and fourth F ridays of 
the month alternately in the afternoon and the evening at the 
Royal College of Science, South Kensington, thus allowing arrange 
ments to be made for the convenience both of fellows who are 
engaged in teaching and those whose duties will not permit of 
their attendance at afternoon meetings. The Council trust that 
convenience and equipment available when the Society meets in; 

hysical laboratory will encourage fellows to illustrate their papers 
G experiments, and thus add to the interest of the meetings, 
The Council have also under consideration the formation of a 
students class in the Society, This matter wil] shortly be brought 





forward at a special general meeting, 
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STEAM LIFEBOAT LADY FORREST 


MESSRS, SAMUEL WHITE AND CO., COWES, BUILDERS 











A STEAM LIFEBOAT. 


Tue Agent-General for Western Australia ordered in 
September last a steam lifeboat for the Port of Fremantle, 
to be used as a pilot vessel capable of keeping the sea in all 
weathers in the waters off Rottnest Island, in addition to 
life-saving duties. The order for the boat was placed with 
Messrs. J. Samuel White and Co., of East Cowes, Isle of 
Wight, from designs prepared by Mr. W. Tregarthen 
Douglass, M. Inst. C.E., of 15, Victoria-street, Westminster. 
The craft differs from previcus steam lifeboats in respect of 
being fitted with an ordinary screw propeller. Former boats 
were propelled either by a turbine or a screw propeller fitted 
into a cavity formed in the vessel’s structure under the 
cockpit. 

The principal dimensions are as follows :—Overall length, 
56ft.; length on water-line, 54ft. 6in.; breadth on water- 
line, 13ft. 6in.; extreme breadth, 15ft. 9in. over belting ; 
moulded depth, 6ft. 3in. ; and mean draught, 3ft. Tin. The 
machinery is of the compound surface-condensing type, with 
auxiliary circulating, feed and bilge pumps, powerful 
ejectors, forced draught fan, and distilling apparatus. The 
latter is capable of distilling 1 ton 12 cwt. of pure water in 
twenty-four hours. The boiler is of the White-Foster water- 
tube type, the working pressure being 150 lb. per square inch. 
The deck fittings include a steam capstan anchor and boat 
davits, Bullivant’s wire rope and reel worked from the 
cockpit, Chance mast-head and side lights, Chadburn tele- 
graph and speaking tubes. The hull is constructed of 
galvanised high tensile steel, with nine transverse bulkheads, 
the cockpit having ten large scupper valves for emptying 
is of the Royal National Lifeboat Institution pattern. 

The vessel ‘attained a speed of 10°126 knots on the 
measured mile with all weights on board. The engine speed 
was 455 revolutions per minute, and the indicated horse- 
power 226-45. 

The vessel, with boiler and engines on board, has been 
shipped to Fremantle per s.s. Fifeshire, her total weight being 
24% tons and measured displacement 31°53 tons. i 








FRENCH RESEARCH ON ALCOHOL MOTORS. 
By Captain C. C. LoncripcE, M. Inst. Mech. Eng. 

For the development of theory and exact experimental 
work the motor industry is much indebted to French 
engineers. Year by year they compile data, which they 
publish without reserve. Thanks to their labours, the 


manufacturer that cares to utilise foreign research may save | 


himself much of the wasted time and money entailed by more 
haphazard methods. This, what we might term mag- 
nanimity of the French savant and of the French manufac- 
turer, who readily co-operates in technical trials and the like, 
might without malevolence, be contrasted with the apparent 
apathy, or, at best, platonic benevolence of British scientific | 
societies towards the industry, and the discrete reserve of 

British makers in the communication of information. The | 
difference of attitude might form subject matter for an essay | 


| calculated from the chemical formula. 


| constant product. 


on trade socialism versus conservatism, on manufacturing 
free trade versus Protection ; but, setting aside the question 
of the sounder policy, we willingly pay our contribution of 
thanks to M. Sorel for his interesting ‘‘ Phenomena of Com- 
bustion in Stationary Alcohol Motors.’’ It is not proposed 
to deal at length with this report, which embodies the latest 
studies, but rather to indicate its general line of reasoning 
under certain headings :— 

(1) The fuel employed.—In the tests, made chiefly with 
fixed or stationary motors, the fuel was mainly alcohol 
carburetted with benzol (C,H,O + C,H,), the mixture having 
the following analysis :— 

Carbon .. 
Hydrogen 
Oxygen 
Water 


0-6899 
0-0948 
0-1477 
0-0685 
0-9989 


The specific gravity was -854 at 15 deg. Cent. (i.e., one litre 
weighed 854 grammes). The benzol used was commercial, 
94°5 per cent. distilling over at 100 deg. Cent., and the rest 
at 112 deg. Cent. The amount of benzol was 50 per cent. by 
weight, i.e., half alcohol and half benzol. 

(2) Effects of the fuel on the motor.—It may be remembered 
that in M. Sorel’s experiments of 1901 the combustion of 
this fuel resulted in the formation of a notable proportion of 
formic aldehyde. The presence of this product was attributed 
to the injection of a portion of the alcohol in a liquid state, 
and to its failing to meet instantly with the proportion of air 
necessary for complete combustion of the products of its de- 
composition, the reaction being :— 

2 (C,H,O) = C,H,O + C,H6 + H,0. 
(Aldehyde) (Ethane) 
It is satisfactory to learn that in the experiments of 1902, pro- 
bably owing to a better appreciation of the problem of carbura- 
tion, this substance was merely an accidental product. To the 
same cause, that is, to more advanced oxidation, acetic acid, 
in variable proportions, was, as might be expected, foundas a 
The presence of this acid, therefore, is 
not to be attributed to pre-existence in the fuel, but to more 
perfect though still incomplete combustion. It might further 
be anticipated that this acid would attack theexhaust valves. 
As long, however, as the motor is running no deleterious 


action appears to take place. There is, however, some reason | 


to think that on stopping, as the motor cools, an acid liquid 
may be condensed, and possibly acts injuriously on the 
metal. For this reason it isrecommended, after stopping, to 
give the motor two or three turns, so as to lubricate the 
surface. Personally, with satisfactory combustion, we do not 
think the precaution necessary. 


(3) Analysis of the exhaust gases.—M. Sorel in the first | that is, engines weighing less than 





are not inert, and that for this, as one reason, the presence of 
exhaust gases in petrol and alcohol motors has not the same 
prejudicial effect as in gas engines, where combustion is more 
complete. 
The complete analysis given by M. Sorel is of samples, 
taken at full load, from the Desmarais and Morane two- 
cylinder motor, electrically ignited, yielding 6°297 brake 
horse-power, at 1061 revolutions per minute, on aconsumption 
of 0°382 kilos. per brake horse-power hour. The analysis 
showed that 82°40 per cent. of the hydrogen introduced, and 
42°08 per cent. of the carbon were wasted. As M. Sorel 
remarks, it is chiefly light, high-speed motors that give such 
poor results. The analysis is also confirmatory of the view, 
recently expressed by myself, on the decomposition and 
irregular burning of petrol fuel, since ethane (C,H,), 
propane (C,H,), acetylene (C,H,), and carbonic oxide 
(CO), were among the regular constituents of the exhaust. 
As all of these products are combustible, with a ready 
tendency to inflammation when in contact with the oxygen 
of a fresh charge, there is little doubt that their further 
utilisation, in motors governed on the exhaust, is one of 
the causes of the observed economy of this method of 
governing. 
(3) Quantity of air required for combustion, — Having 
established the fact of imperfect combustion, M. Sorel dis- 
cusses, as a means of improvement, the addition of an excess 
| of air over that theoretically required by the chemical 

formula. In the best stationary motors it was found that an 

average of 1-5 times the theoretical quantity of air by weight 

was needed for complete combustion of the carbon, and a 

little less for that of the hydrogen. That is to say, the weight 

of air admitted to the cylinder should be 1:5 times that 
| theoretically required for the carbon plus, say, 1:2 times 
| that theoretically needed for the hydrogen in the fuel. In 
| proportion as this figure was receded from and the theoretical 
| quantity approached, the utilisation of the carbon and of 
| hydrogen became worse, although individual motors showed 
| considerable latitude in their air requirements. Where, 
| owing to deficiency of air or other causes, combustion was 
| imperfect, part of the carbon formed condensed or liquid 
hydrocarbons poorer in hydrogen in proportion as the air was 
less. This is noteworthy because it again offers proof of the 
splitting of the charge and the earlier firing of its more 
| inflammable constituents. Another part of the carbon was 
found in the condition of hydrocarbons, volatile or gaseous, at 

the temperature of explosion, but incombustible for want of 
| oxygen. No account was taken of the free hydrogen due to 
| the action of water vapour on the superheated metal. As 


| regards light motors—automobile, launch engines, &c.— 


30 kilos. per brake horse- 


place seems to have taken considerable trouble in determin- | power, M. Sorel found that while in exceptional cases com- 


ing the contraction of the charge after explosion. 
questionable whether this determination is of much practical 
value to the engineer, since it could, if required, be 
A table of contvac- 
tion ratios is given in the report. By far the more important 
study refers to the chemical analysis of the products of com- 
bustion. To myself it is specially interesting, because it 
substantiates my view that the exhaust gases of petrol motors 


+ ig | plete combustion was obtained with 1:3 times the theoretical 
| quantity of air, asa rule, complete, or at least satisfactory, 


| 


combustion needed from 1°5 to 1-7 times that amount. 

It cannot be said that this is a satisfactory feature of the 
alcohol, or, indeed, of the petrol motor, to which the same 
rule closely applies. Although M. Sorel does not expressly 
state the facts, it is an easy deduction that the excess of alr 
is needed, because the fuel does not come into sufficiently 
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close contact with the oxygen ; the mixture is not sufficiently 
intimate. 


(4) Carburation.—It is, therefore, not surprising that, | 


when dealing with this subject, M. Sorel insists that the 
first necessary and preliminary condition for the proper 
formation of an explosive mixture is complete vaporisation 


of the fuel, and its maintenance in a state of vapour up to | 


the moment when combustion is completed. 

Theoretically, no doubt, the first step is, as M. Sorel states, 
to determine vapour tension of each combustible as a func- 
tion of temperature. 
minimum temperature at which a given explosion charge can 
exist in a state of vapour. 
however, the table vapour tensions for various fuels given for 
this purpose by M. Sorel is valuable, merely as a standard 


of comparison between different fuels, rather than as a guide | 


In other words, to determine the | 


Fig. 5 


PROMENADE SUBSIDENCE AT DOVER. 


Tue Dover sea front promenade, facing the Marine Parade, 
was pushed off to sea in 1894, when it was desired to widen 
the Corporation’s carriage road. The tarred paving forming 


| this promenade is the property of the Dover Harbour Board, 


a trust quite distinct from the Corporation, although it con- 
tains representatives of the Dover Corporation on the Board. 
The Lord Warden of the Cinque Ports is the chairman of the 
Harbour Board, and Mr. A. T. Walmisley is their engineer. 
At the time the parade was widened by reclaiming a running 


| strip of beach which then came up to the edge of the tar 


From a practical standpoint, | 


to the absolute temperature required. The reason being that | 
in the running of a motor the time alltoted to vaporisation | 


is so short, that to accelerate vaporisation the temperature 
must be much higher than the theoretical figure. Thisis very 
clearly shown in a further table given by M. Sorel. To obtain 
the necessarily increased temperature M. Sorel advises the 
employment of exhaust gas circulation as a heating agent, 
and, naturally, increased surface in the carburetter, in pro- 
portion as the fuel is slower in vaporisation. He assumes 
that the air and combustible are to be mixed at the same 
temperature, and then simultaneously heated, adding that 


obviously the dimensions of the carburetter might be | 


reduced by heating the fuel with a reduced quantity of 
air and then injecting into the mixture a complementary 


air supply, taking care that the temperature of the ultimate | 


mixture is always sensibly higher than the calculated 
minimum. It would, he remarks, be altogether bad to heat 
the fuel before adding the air, as the fuel might then distil 
between consecutive aspirations, and lead to irregular charge 
composition. The difficulty of obtaining sufficiently rapid 
vaporisation at any permissible temperature, outside the 


cylinder, is clearly one of the reasons why, if complete | 
Vaporisation is to be attained, a large excess of air is necessary. | 


In gas engine work it has always been an axiom of good 


practice to keep the incoming charge as cool as possible, so | 


as to obtain as dense and heavy a charge as possible. But in 
alcohol and petrol motors, itis clear that density of charge must, 
to a certain extent, be sacrificed to the necessity of ensuring 
complete vaporisation of the fuel, by increased temperature. 
This is an interesting admission, and it completely bears out 
what I have recently claimed regarding the advantages of 
preheating the charge. As a logical corollary it follows, that 
the Otto cycle, in which the charge is drawn inat atmospheric 
pressure, has not the same efficiency for petrol and alcohol 
charges as for a permanent gas, because, in the latter case, a 
cool, dense, and full charge is aspired, while in the former, 
the density of the charge is reduced by pre-heating. This is 
one of the reasons for which I have advocated the 
forced delivery of the charge, and the use of a highly heated 
combustion chamber, in which sufficient heat for complete 
Vaporisation is instantaneously communicated to the charge. 
It is Interesting to note how ideas are veering round to views 
that at last year’s meeting of the Institution of Mechanical 
Engineers were largely condemned as heretical. 








Tur death occurred on Tuesday of Mr. John Brancker, 
& prominent Liverpool citizen, aged eighty-five. It was duri 

is chairmanship of the Dock Board that the Mersey was Seanmuel 

oo the largest vessels could enter the port at any state of the 





paving, there was a full of beach on the western or harbour 
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side of the Harbour Board’s boundary groyne, and a void of 
beach on the eastern or Castle side of this groyne. Since the 
Admiralty Harbour works have made progress, the circum- 
stances have become reversed, there being now a full of beach 
on the eastern side of the boundary groyne, and a void of beach 
on the western side, so that opposite the Corporation’s baths, 
where the beach formerly sloped up to the edge of the 
promenade, there is now a fall of over 20ft. The system of 
retaining diaphragm put down in 1894 was then deemed 
ample, and is described in a paper on ‘‘ Groynes,’’ printed in 
the Association of Municipal Engineers and Surveyors’ 
‘‘ Transactions ’’ for 1897. This diaphragm was not carried 
down to the rock. The shifting of the beach towards the west, 
along the bay, has proceeded, since the extension of the 
Admiralty Pier, forming the western arm of the Admiralty 
Pier, and since the Eastern Pier of this national harbour has 
advanced out to sea. This has given rise to the opinion that 














Fig. 6 


| its movement is due to the stoppage of the eastward drift of 
| shingle by the solid work of the Admiralty Pier extension, and 


the reflux action of the tides impeded by the eastern solid 
arm of this new harbour, but to what extent the Government 
harbour has accelerated this movement of the beach in Dover 
Bay we cannot say. All we know is, that it has entirely 
taken place since the Admiralty works have advanced sea- 
wards. The beach having left an exposed face of wall upon 
the sea side of the tar paving, the waves rush up this wall, 
and in falling, scour out the beach at the toe, and in receding 
tothe water level draw the beach down withthem. Thenthe 
filling at the back of the wall makes its way under the wall, be- 
cause of the vibration of the waves beating against its exposed 
face. Thus a cavity is formed at the back of the wall. Subse- 
quently, a wave resisted by the wall or exposed diaphragm 
hitherto retaining the filling and tarred paving, falls on the 
tarred paving, which, having then no substratum, breaks like 
pie crust, and there appears a huge hole in the promenade. 
Then a swell pushes in the vertical diaphragm, and a breach 
ensues, showing the necessity of the beach protection, unless 
a proper sea wall is provided. This is illustrated in the 
accompanying photographs. Fig. 1 shows the wall or con- 
crete diaphragm after the subsidence of the tarred paving. 
Fig. 7 shows the same at the back of the wall prior to fracture. 
Fig. 2 shows a wave resisted by the exposed vertical diaphragm, 
and breaking over this diaphragm or wall, which retains the 
filling under the tarred pavement. Fig. 3 shows the fracture, 
taken from the beach. Fig. 4 shows the process of repair at 
the east end of the breach, driving runners in the trench for 
concrete work to a new wall having its foundation set in the 


| chalk rock, with a footing 10ft. wide for a height of wall to 
| tarred paving of 30ft., the wall being reduced in width and 





| 


| 


| 
| 


| 





| stepped at the back as it rises towards the tarred paving level. 


The portion of the wall along the parade which has not 
fractured is being underpinned so as to afford protection, to 
a level below that of the beach. Figs. 5 and 6 are two other 
views of the subsidence. The storm angle of the beach is 
1in10. Theconcrete footings to the boundary groyne will 
have to be underpinned, and a curved apron built to fill in the 
western angle between the stone groyne and the parade. It 
is considered that when the Admiralty Harbour now being 
built is completed, no further movement of the beach in the 
bay will take place ; but in the meanwhile it is necessary for the 
Harbour Board to ensure the safety of the promenade on 
account of the property it protects. 








Siac CeMENT WorkKs.—The Illinois Steel Company, U.S.A., has 
for some years been operating a slag cement plant, one of its blast 
furnaces being run with a view to producing slag of the requisite 
character. The company has now purchased a site of thirty-three 
acres for a new cement works, which will cost £600,000, only half 


of the plant being erected at the present time however. This will 
be known as the Buffington Works. The plans now being | gua 
provide for a plant with a capacity of 4! barrels per day, and 


employing about 500 men. It will be in operation by April of next 
year. The buildings will be of steel skeleton construction, with 
walls, floors, and roofs of concrete. There will be a raw material 
building, 180ft. by 130ft.; kiln or burner building, 120ft. by 240ft. ; 
finishing mill, 70ft. by 240ft.; and two storage warehouses, each 
120ft. by 350ft., with a capacity of 400,000 barrels of cement. The 
company began the manufacture of this grade of cement in 1900, 
when it constructed at its South Works a plant of 2000 barrels 
daily capacity, but the demand is far in excess of the supply. 
Among the large contracts now in hand is one for 65,000 barrels of 
cement for the Government harbour works at Duluth. Another 
plant, with a capacity of 2000 barrels per day, is to be built by the 
Carnegie Steel Works at Pittsburg, and this will cost about £160,000. 
The Buffington, Chicago, and Pittsburg works together, when in 
full operation, will havea combined daily capacity of 8000 barrels of 
cement, ‘ 















































578 


THE ENGINEER 


JUNE 5, 1903 








THE EFFECT OF DESIGN ON METHODS OF 
CONSTRUCTION FROM A 
POINT OF VIEW.* 

By R. W. Newman, Assoc, M. Inst. C E. 
IN presenting this paper to the Institution, the author feels that 
some explanation is necessary to account for its title and the 
reasons which led him to select such a subject. For some time 
past engineers have freely advanced their views on designs and 
construction of works, and while they have given the names of 
contractors who have carried out their designs, contractors and 


Fig. 1—Section 


CONTRACTOR’S | 


given at a figure which takes no account of the quantity to be 
dealt with, the locality, the nature of the materials of which it has 
to be made, the proximity or otherwise of the necessary materials, 
and also, in the case of large works, of the supply of suitable 
labour. 

The author believes that the popular impression is that a con- 
tractor, having obtained a contract, then designs the plant neces- 
sary to execute the works in the most economical manner. However 
correct this impression may be in the case of works extending over 
many years, it is decidedly not so in the majority of contracts, for 
unless it is certain that the special plant will effect sufficient saving 
' to ensure its initial cost being refunded with interest during 
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their managers have been silent, owing to the natural modesty 
which has always been their leading characteristic. 

When speaking of design we are apt to think of drawings only, 
whereas the specification, the quantities, and more especially the 
instructions of the engineer as the work proceeds, govern to a very 
great extent the methods which the contractor has to adopt in 
carrying out the work in the most economical manner. While the 
drawings show the work as it will appear when completed, and the 
specification gives in somewhat general terms the methods which 
will have to be adopted in constructing the works, these may, as 
the work proceeds, be modified almost out of recogniticn by 
variations made and covered by clauses in the specification, which 
give the engineer power to vary, increase, or decrease, while 
adhering to the prices tendered. From this cause arise difficulties, 
delays, &c., ending often in claims, which create friction and 
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the particular contract for which it is made, it is better to usa 
types which can be adapted to various classes of work, as in this 
way only can the cost of the plant be spread over more than one 
contract ; otherwise the contractor may find on the completion of 
a particular contract that he has on his hands machinery for which 
he has paid a large sum, and for which he has no further use. 
Herein lies the advantage to a contractor in having an accurate 
bill of quantities, i.c., one in which the quantities are entered as 
the actual quantities which the work will take, if carried out to the 
drawings, and if the drawings are based on the fullest possible 
information whic) could be obtained before tenders were invited. 
As the reverse of such a bill, we may have one which has been 
drawn up so that the quantities, when priced out, may cover any 
possible contingencies which may arise, so that, in any event, the 
total amount of the tender may cover the final cost of the work 
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Ss 
concrete, the amount given in the quantities being, sa , 
yards, and proving to be 10,000. If the price . Tat ie 
gone up in the interval between the contract being let po 
increase in the quantities, the contractor may have to pa the 
the profit to which he is entitled in buying the additional aie He 
at a higher price, without being able to obtain an eqyj mals 
increase in the price per cube yard in his original tender, * Valent 
The author has dwelt on this point at some length becayse ; 
| shows how desirable and fair to the contractor it is thet: : 
| engineer should have at his disposal the very fullest inform, the 
| before the quantities are drawn up, and that his quantite te 
| should be based on these data. Y ill 


Fig. 4 


Wall with sump sunk 
independently 


Fig. 5 
Sump formed inside 
permanent work 


ad a J 





im") 





Pi 





ba ~) 


fon Drater Pipes 


2 
Rs 
} 
~4 

~j 


Cement Rende 





\ 








{CLO Oo 


\ 


Su mp 


As a simple illustration of the effect of design on the methods of 
construction, we may imagine the construction of a large reser. 
voir, the excavation from which is composed of the following jn 
order from the ground surface :—(1) Turf, 6in.; (2) soil and loamy 
material, lft. 6in.; (3) gravel, 8ft. 6in.; (4) clay, 10ft. , 

Supposing the excavation is to be used to form the banks— 
Fig. l—and that, while sufficient clay and gravel have to be 
obtained to make the puddle wall and concrete, the - engineer has 
specified that the various strata above mentioned may be mixed to 
form these banks, the probability is that the contractor would put 
in a steam navvy, get to the level of the bottom of the rageryoir 
without delay, and excavate as much as possible in one face 
on the other hand, suppose that the engineer specifies tha 
turf must be tipped to spoil, and the soil and loamy material m 
be used only for soiling the banks of the reservoir when finished; 
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annoyance, for which the contractor cannot justly be held 
responsible, 

It is frequently a matter for comment that the prices tendered 
for work vary so much—there being often a difference of as much | 
as 50 per cent.—but it must be borne in mind that the same | 
difference may exist in the estimated cost of the designs of different | 
engineers, when they are designing schemes whose ultimate object | 
isthe same. The author proposes in the course of his remarks to | 
show how, by various small differences in design, the cost of con- | 
struction may vary over a very wide range. 

Nothing is more misleading tothose who have not had experience 
of pricing work than to refer to one of the excellent hand-books on 
contractors’ prices, and to see there the price of, say, concrete 





* Read before the Junior Institution of Engineers, April 24th, 1903. 


| when the contract has been completed. To 
| tage that a contractor may suffer from, su 
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Fig. 17—Sectional Plan of Wall with Vertical Bonding 


illustrate a disadvan- 
pose that a contract 
includes some heavy foundations estimated at, say, 10,000 cube 
yards of excavation and concrete. This quantity will justify the 
contractor in getting sufficient plant on the ground to deal with it 
in the time specified ; but suppose that, after the work has been 
some time in progress, the engineer decides that he can get a good | 
foundation with half the depth of excavation, and consequently, 

say, half the concrete, Had the contractor known that the bill of | 


| quantities had been drawn to cover any contingency which | 
| might arise, such that the foundation might be good enough at | 


the shallower depth, he would have hesitated before obtaining 
so much plant, and sought more definite information to act upon. 

The reverse conditions apply, still to the detriment of the con- 
tractor, when, say, some foundations have to be filled with 


| appreciated that even the simple operation 


that the gravel must be the only material used in forming the 
banks ; and that all clay beyond that required for the puddle wall 
must be tipped on the site selected for further contemplated work. 
The contractor might then consider it would be cheaper to 
excavate the various strata by hand labour, It will be at once 
of moving earth, as also 
the design of the works 


the question of cost, will be influenced by ne re 
e difference may nv 


as covered by the specification, thougtr t) 
— by looking at the drawings. 

ne of the largest unknown quantities in all contracts must of 
necessity be that of ‘‘dealing with water ’ found in the excava- 
tions, and it is one of those questions which is left to the contractor 
to estimate for and deal with, subject to the usual restrictions that 
the methods adopted must be to the satisfaction of the engineer. 
This is always a Kitheult matter, and one which does not admit of 
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same general treatment ; each case must be considered on its 
el its, bearing in mind the local conditions, viz., strata passed 
through, liability of site to floods, the depth from which the water 
his to be drawn, the proximity of the nearest watercourse to 
sich the water can be discharged, &c. &c. Speaking generally, 
ill be found toa contractor’s advantage to providea reasonable 
. ie of pumping power to meet sudden emergencies; to sink 
pre 3 clear of the work to be drained, not in part of the excava- 
ee a which the permanent work has to be F rss and also to 
ake as free use as possible of sub-pipes. A judicious initial outlay 
: a system of temporary drainage 1s often as much in the interests 
of good ound work as it is an important factor in the economy of 
constructi mm. ; , : 

Figs. 3 to 5 may be taken to illustrate a typical section of a wall 
of, say, gasholder tank, which would pro ably be rendered on 
its internal face, $0 as to retain water within the tank ; Fig. 3 
shows puddled clay put behind the wall, which will, in a great 
dezree, give the desired result, and no difficulty should be 
experienced ia applying the rendering. In Fig. 4 is shown a sump 
sank independently of the main excavation, and a series of 

ipes laid round the tank, to carry off the subsoil 
water a8 readily as possible to the sump, from which it is removed 
by @ temporary pumping plant. Imagine for a moment that the 
pump js not in use ; the water rises in the subsoil and finds its way 
through the brick or concrete wall—not in large quantities, but 
sufficiently to keep the face of the walldamp. ‘Try as you will 
the cement rendering will not adhere ; but keep the water down, 
and the rendering will adhere without difficulty, and having once 
set, the pump may be stopped and the gasholder tank will be 
water-tight. Asan additional precaution it may be well to fill the 
tank at the same time to balance the pressure within and without, 
and thus not put any undue strain on the rendering until the work 
has bad some time to set properly. Fig. 5 shows a less expensive 
method of dealing with the water by putting a series of iron pipes 
P through the wall at various points to let the water at the back 
of the wall have a free vent. The water is then pumped up from 
a sump inside the tank, and, after the rendering 1s com oleted, the 
cocks on tho pipes may be closed, or the pipes may so con- 
structed that they can be unscrewed and plugs inserted, the 
rendering being afterwards made good at those places. 

In passing through a water bearing into an impervious strata it 
isoften advisable, at the top of an impervious strata, to form what 
is known asa garland—as shown in Figs. 6to8. The water in 
the water-bearing strata falls into this and is led off into the sump, 
thus reducing the depth from which the water has to be pumped ; 
the water to be pumped from the bot‘om of an excavation being 
only that due to dropping from the garland or other minor cause. 
The great advantage of a garland is that all excavation in the 
impervious strata is carried on in the dry at consequently less 

. gost and with greater comfort to the men. 
& Sub-pipes, which are only pipes laid for the purpose of tem- 
y drainege, below the level of the work under construction, 
snd which are left in place permanently, are not only a great 
advantage to a contractor, but go far to ensure better work, 
because it can be built under drier conditions. These pipes are 
usually omitted from the design, and the author has frequently 
been surprised to note how often engineers hesitate to sanction 
their use. Fig. 9 shows diagrammatically the driving and lining of 

a tunnel in which a —_oe is used, and the effect when such a 

simple precaution is not adop i 


agricultural 


ted, necessitating, in addition to the 
cost of pumping, the whole of the water being pumped over the 
fnished invert, which, despite all precautions, must suffer in con- 
sequence. Views (b) and (c) of Fig. 9 show respectively the 
advantage of driving a tunnel in an up-hill direction, and the dis- 
advantage of driving it on a falling gradient, when the water w 
backs up ia the face and necessitates continual moving forward of 
the pumys, which, in the case of a rock tunnel, have to te 
altogether removed or protected whenever blasting takes place. 
Though it is not always possible to design a tunnel so that the 
highest point is midway in its length, the effect of the design in 
cases where such an arrangement 1s possible, isa material factor in 
the method, and especially the cost of construction. 

Retaining walls, in which class may be included those which 
support earthworks, either by themselves or in conjunction with 
an arch, in which case they form side walls to culverts, tunnels, 
ke., do not at first sight appear to give much opportunity for 
variation in design, or much latitude in their method of construc- 
tion. These walls—Figs. 10 to 12—for the purpose of comparison, 
may be classed into :—(a) Vertical, (/) battered, (c) curved, the 
latter form giving the most economical distribution of material for 
the required purpose. Such walls are generally built wholly of 
concrete or brickwork, in which case there is little difference in 
the methods adopted in their construction, except that in concrete 
walls with curved face the shuttering must be curved, 

With brick-faced walls, having a concrete backing, the condi- 
tions are different. gy | first the case of a vertical wall with a 
4hin. brick facing—Fig. 3—having heading courses built at 
intervals, the brick facing must be carried up to the underside of 
the first heading course, and after sufficient time has elapsed to 
allow of the work having properly set the concrete is put in 
behind this and the brick facing is again built to the level of the 
underside of the next heading course, the concrete being again put 
in behind this, and the cycle of operations is repeated until the 
wall is complete. In Fig. 16 is shown a method of building a con- 
crete wall with 44in. brick facing which has none of the previously 
mentioned disadvantages of limiting the height to which the con- 
crete can be put in to the height of the heading courses shown on 
the drawing. In this example steel ties T, at levels corresponding 
with a given number of courses of brickwork, are built into the 
horizontal joints as the-work proceeds. The only additional cost 
thus entailed to a contractor is that he must make the height of 
the concrete shutters correspond with a defined number of courses 
of brickwork. It will be noticed that this method does not limit 
the contractor to any definite height in his lifts of concrete ; he 
can make them to correspond with the levels of the temporary 
etrutting, a very important consideration where the ground is 
treacherous or heavy. In Fig. 17 will be seen the sectional plan 
of a brick-faced concrete wall in which the heading courses have 
been dispansed with, and instead a vertical bond has been formed 
by the brickwork. This method has many points to recommend 
it, the chief being that owing to the height to which the brickwork 
may be built not being limited by h ing courses, but only by 
the height at which the brick facing will support the green con- 
crete, the various levels may be made to suit the position of the 
temporary strutting. 

The usual method of constructing brick-faced concrete walls is 
to build the brick facing to a certain height, and then fill in the 
concrete behind. It will, however, be found difficult to build 
battering walls in this way, as if there is much batter on the wall, 
it will be inypossible to carry the brick facing to any height, as 
every course built tends to place the centre of gravity of the facing 
outside the base, and the newly-laid brickwork tends to fall over 
backwards. This refers very much the same to curved walls, except 
that it will almost invariably be found that the latter-mentioned 
conditions apply in so marked a degree, that to build the curved 
brickwork before the concrete is put in is almost an impossibility. 

‘An alternative method is to put the concrete in first against 
wooden shutters, which are withdrawn before the brick facing is 
built, but the height of the shuttering would be limited to the 
distance between the heading courses. It is difficult, however, to 
set the shutters to give a fine and regular joint between the brick 
and conerete, and it will generally be found that either the con- 
crete has to be chipped, or that a a joint is left between tbe 
brick and concrete, which has to be filled up with mortar. A 9in. 
biick facing to concrete work is preferable to one of 4}in. It 
allows the work to be proceeded with more rapidly, as the facing 
being thicker is better able to withstand the weight of the green 
concrete than would be the case with 4$in. work. 


(To be continued.) 




















AMERICAN NOTES. 
(From our own Correspondent.) 
New York, May 20th. 

AMERICAN pig iron makers believe they wil] soon be in position 
to exclude all foreign iron and control the home market. This 
year’s production cf pig iron will not be far from 20,000,000 tons ; 
imports of iron and steel during the past fiscal year have been at 
the rate of 1,C00,000 tons, The weight of pig iron imported for the 
first nine months of the present fiscal year amounted in value 
nearly to 15,000,000 dols., as compared with 2,000,000 for the 
corresponding months of the previous year. The total value of all 
iron and steel manufactures impor exceeded 38,600,000 dols., 
or more than double the figures for the same period of the fiscal 
year of 1902. Domestic producers propose to control this trade. 
‘At the present time consumers are awaiting developments on this 
side to find whether they can continue to buy abroad cheaper than 
they can at home. The probabilities are that prices on this side 
for crude and finished products will be reduced sufficiently to 
enable the American steelmakers to enjoy all the business of 
American markets. 

The steel industry has not been, and will not be, injured by 
strikes. Existing strikes in the building trades and in certain 
other lines occupy a good deal of public attention, but they have 
very little effect upon the general manufacturing situation. 
Requirements for material are constantly opening up, but con- 
tracts to cover these requirements are being very cautiously 
placed, owing to the very general impression that a lower range 
of a will be very shortly reached. 

humours are disturbing the serenity of the iron market, and 
makers generally regard these rumours as without very much 
foundation. They believe that the necessities of the country will 
be—and, in fact, are—of such urgency as will force the great 
body of buyers into the market during June, and, in fact, give 
an upward tendency to rices. This conclusion is a strange one, 
and only remotely possible. The enormous production of pig 
iron will doubtless be all absorbed, a fact which is shown by 
the reduction of stocks to a minimum. Structural material, as 
well as late, has been very quiet for two weeks, and there is no 
present urgency, although the bridge builders have a great deal 
of work on hand for the autumn months, which they have not 
yet covered. There is very little probability of a reduction in 
either of these products. Steel rails are strong at 28 dols., and 
could be sold at a profit at half that price. Further develop- 
ments are being made in the Lake Superior ore fields, and it 
has just been given out that large and valuable deposits of ore 
have been struck at points not very remote from the present 
Lake Superior deposit, which will vastly increase the resources 
of those interests which control it. Reports from all railroad 
and industrial centres indicate great activity. Gold to the 
amount of 2,260,000 dols. was engaged for export on Monday. 
The total amount recently engaged for export foots up at 
4,850,000 dols. The United States is expec to produce 
80,000,000 dols, in gold this year, and Alaska will contribute about 
15,000,000 dols. From Australia 18,000,000 dols. is anticipated. 
The total gold increase from the United States this year will 
net about 110,000,000 dols. In railroad circles the enormous 
volume of freight continues. West-bound freights are larger than 
East-bound. The East-bound volume will show an increase during 
July. The railroads are better able to handle traffic this week 
than at any time this year, and the managers are managing 
sufficient rolling stock to take care of all the crops and merchan- 
dise without obstruction. Bank statements afford confidence as to 
easy monetary conditions throughout the season. A great many 
strikes are disturbing employers, though most of them have very 
little bearing upon foundry or rolling mill interests. There is an 
urgent demand for skilled and common labour in all sections of 
the country. There is especially a demand for farm labour, 
owing to the very large crops to be handled, and the farmers do 
rot see a sufficient supply in sight. The large volume of immigra- 
tion does not afford any immediate relief, as the immigrants have 
to be gradually adjusted to American conditions and require- 
ments. 

New York, May 28th. 

The new iron plant of the Cleveland Cliffs Iron Company, Mar- 
quette, Mich., the largest charcoal furnace in the United States 
with a daily capacity of 150 tons, has started up. Four otker 
blast furnaces of very large capacity will be in operation within 
the next six weeks. Considerable rolling mill capacity will also 
start up during the early summer. The demand for iron and steel 
products is such that additional enterprises for the production of 
crude matcrial, and the handling of finished material are being 
projected. The present productive capacity of the country, it is 
needless to state, is now at the highest point ever known, and, 
notwithstanding that fact, large consumers are at present negotiat- 
ing with makers of pig iron in England and Scotland for additional 
supplies, and with makers of billets in Germany for summer 
deliveries. There is not the same urgency just at present for 
assistance from abroad, but the fact deserves to be noted that 
some of the larger consuming interests on this side have so little 
confidence in being able to secure supplies at home that they are 
now in correspondence with sources of supply abroad. 

There is nothing of special importance in the American iron 
trade at present. Developments are liable to occur any day. A 
great many of the smaller consumers are holding up their orders 
to see whether there will not be a general break in prices. The 
opinion among the producers is that the smaller buyers are not as 
well informed as they should be. The undertone of the market is 
very strong, and it is due to the increasing inquiries from every 
section of the country for iron and steel supplies. 

‘Advices from the iron ore district announce that the mid-season 
activity on the Great Lakes is now in full blast, and that the ore 
from the different ranges is coming down in immense quantities. 
Late advices from Northern Alabama state that there is no sign of 
a decline in the demand for steel and iron, and as soon as pig iron 
prices reach the point which makers confidently anticipate, the 
movement to cover wants for the last balf of the year will set in. 
The Alabama people are determined to keep prices at a point 
which will keep out English and German pig. On this account 
they are selling their product cheaper along the Atlantic coast 
than at interior points. 

A great deal of new railroad building is now being undertaken. 
The South-West seems to be the theatre of greatest activity. 
Work on two long roads in the Rocky Mountain region is under 
way. Some 4000 miles of road are now projected, and the pro- 
moters state that they are waiting for a favourable tura in the 
money market in order to launch their stocks. It is the opinion 
of financiers that when the desired financial conditions arrive a 
remarkable stimulus will be imparted to railroad construction. 
The steel industry is scarcely in shape to take care of more railroad 
work than they now have in hand. Among the new railroad 
enterprises is one by the Western Pacific in California, which is 
about to issue bonds for 60,000,000 dols. to prosecute construction 
The Pennsylvania Railroad Company has had its loan for 
75,000,000 dols. underwritten in this city, which involves a cash 
payment of 90,000,000 dols. The gross and net earnings of ninety- 
two railroads for the month of March were 100,786,996 dols., net 
earnings 32,878,032 dols., an increase of 4,525,361 dols. From 
July 1st to March 31st eighty-seven railroads report gross earnings 
at 801,171,672 dols., net earnings 263,237,611 dols., an increase 
over same time of previous fiscal year of 3,048,643 dols. This very 
slight increase in net earnings was due to increased cost of 
material and labour and fuel. Itis now believed that there will be 
a general increase in net earnings owing to the introduction of 
various economies as well as to the benefits which are derived 
through the genius of better management. The shipments of 
6,000,000 do's. in gold abroad during the past week has had no 
perceptible effect upon Wall-street. It is going abroad for a vaca- 
tion, and will return in autumn, Stocks are generally weak owing 


to the enormous borrowings by this country abroad last year, and 
the figures given are 500,000,000 dols. <A great deal of this money 
has been paid back. American brokers now report a remarkable 
increase in demand from England for securities, and they believe 
that the conditions warrant a continued demand from that 
quarter. 











LAUNCHES AND TRIAL TRIPS. 


LILug, steamship ; built by, C. 8. Swan and Hunter, Limited ; 
to the order of, the Donald Steamship Company, Limited ; dimen- 
sions, 237ft., 31ft. 8in., by 16ft.; to carry, large cargo of fruit ; 
engines, triple-expansion, Qlin., 34in., 56in. by 36in., pressure 
160 lb.; constructed by, North-Eastern Marine Engineering Com- 
pany, Limited ; nearly 13 knots speed attained; trial trip, 

ay 26th. 

HEcATE, twin-screw steam yacht ; built by, D. and W. Hender- 
son and Co., Limited ; to the order of, Mr. Andrew Coats, Paisley ; 
engines, two sets triple-expansion ; launch, May 27th. 

Hussar, steel screw steamer ; built by, Tyne Iron Shipbuilding 
Company, Limited ; to the order of, Messrs. Fisher, Renwick and 
Co.’s Manchester and London Steamers, Limited ; dimensions, 
220ft., 33ft. by 17ft.; engines, triple-expansion, 17in., 28in. and 
46in. by 33in., pressure 180 Ib.; constructed by, North-Eastern 
Marine Engineering Company ; launch, May 27th. 

OIL-CARRYING steamer ; built by, Palmers’ Shipbuilding and Ircn 
Company; to the order of, Furness, Witby and Co.; engines, 
triple-expansion ; launch, May 28th. 

PowERFUL, steamship ; built by, Wigham Richardson and Co., 
Limited ; to the order of, Messrs. ¥’. H. Powell and Co., Liverpool, 
Manchester, and Bristcl ; dimensions, 281ft. by 36ft.; to carry, 
—_ 2000 tons cargo; engines, triple-expansion ; launch, May 
28th. 

New Oporto, steel screw passenger and cargo steamer ; built 
by, Irvine’s Shipbuilding and Dry Docks Company ; to the order 
of, Furness, Withy and Co., Limited ; engines, triple-expansion ; 
constructed by, Richardsons, Westgarth and Co., Limited ; launch, 
May 28th. 

UnNpDENI, steamship; built by, Cc. S. Swan and Hunter, 
Limited ; to the order of, Messrs. McNair and Co., Glasgow ; 
dimensions, 275ft., 37ft., by 20fs. l}in. ; to carry, 2450 tons on 
light draught ; engines, triple-expansion, 20in , 33in., 54in., by 
36in., pressure 160 lb.; constructed by, North-Eastern Marine 
Engineering Company ; speed of 11} knots on measured mile ; 
trial trip, May 28th. 

Canopus, steam screw collier ; built by, C. S. Swan and Hunter, 
Limited, Wallsend; to the order of, Westport Coal Company, Limi- 
ted, Dunedin, N Z. ; dimensions, 260ft., 35ft. 2in., by 18ft. 5in.; to 
carry, 1600 tons ; engines, triple-expansion, 2lin., 35in., 56in. by 
39in., pressure 160 ]b.; constructed by, Wallsend Slipway and 
Engineering Company, Limited ; a speed of nearly 12 knots was 
attained ; trial trip, May 29th. 

FRANK COVERDALE, screw steamer ; built by, Robert Stephen- 
son and Co., Limited ; to the order of, Messrs. John Coverdale and 
Son, West Hartlepool ; dimensions, 352ft., 47ft. by 29ft. 10in.; 
engines, triple-expansion, pressure 165 lb.; constructed by, 
Richardsons, Westgarth ae Co., Limited; a mean speed of 94 
knots was attained ; trial trip, May 30th. 

FAIRMOUNT, steamship; built by, C. S. Swan and Hunter, 
Limited ; to the order of, the Montreal Transportation Company ; 
dimensions, 254ft., 42ft., by 23ft. ; engines, triple-expansion, 
2lin., 35in., 58in., by 39in., pressure 180 lb. ; constructed by, 
North-Kastern Marine Engineering Company; a mean speed of 
11-5 knots was attained ; trial trip, May 30th. 

Care ANTIBES, three-deck steamship ; built by, Messrs. W. 
Dobson and Co., Low Walker ; to the order of, the Lyie Shipping 
Company, of Greenock ; dimensions, 325ft., 45ft. 3in. by zat Bh. 
to carry, 4950 tons on 20ft. Sin.; engines, triple-expansion, 23in., 
38in, 6lin. by 42in., pressure 160 lb.; constructed by, North- 
E:stern Marine Engineering Company ; the trial was satisfactory ; 
trial trip, June 2nd. 

LORENA, turbine yacht ; built by, Messrs. Ramage and Fergu- 
son ; to the orderof, Mr. A. L. Barber, of New York ; dimensions, 
300ft., 33ft. 3in., and yacht measurement tonnage 1400 tons; 
engines, compound steam turbines, one high and two low-pressure, 
pressure 1801b.; constructed by, Parsons Marine Steam Turbine 
Company ; the mean speed of several runs on the measured mile 
was 18-2 knots ; this is the largest turbine yacht afloat ; trial trip, 
recently. 








NavaL ENGINEER APPOINTMENTS. —The following appointments 
have been made at the Admiralty :—Engineer commander : Ww. J. 
Maudling, to the Duke of Wellington, for the Marathon. Engi- 
neer lieutenants: W. A. Wallis, to the Mersey ; H. E. Nicholls, 
to the Royal Sovereign; H. C. Rush, to the Alacrity ; kc 
Swift, to the Victory, additional, for duty in connection with 
Osborne College ; T. Pearce, to the Vivid, for the Wolf; R. H. 
Pearce, to the Pembroke, for the Scylla; C. T. D. Greetham, to 
the Pallas. Engineer sub-lieutenants: W. E. Carter, to the 
Revenge ; W. G. Main, to the Collingwood ; W. H. Mew, to the 
Vernon, for torpedo school. Artificer engineers: A. H. Devereux, 
to the Vivid, for the Skate; W. H. Wort, to the Terror, for the 
Rocket. Acting artificer engineers : G. T. Hales, to the Anson ; 
A. Wilkes to the Benbow; R Down, to the Collingwood ; A. A. 
Gannaway, to the Pembroke, for the Thrush ; W. J. Morries, to 
the Cressy. 

Motor Cars In New York.—A new law for the regulation of 
automobiles in New York State and city is most drastic. The 
things that owners of cars may do are very few in number compared 
with those which they may not do, and there seems to be an inten- 
tion to hamper owners of such vehicles as much as possible, A 
speed of only 8 miles an hour in cities is permitted, 10 miles where 
the houses are more than 100ft. apart. Speeds of 20 miles per hour 
are allowed in towns and villages, but drivers must not pass 
persons or vehicles at the rate of over 8 miles an hour. A licerce 
fee of 1 dol. per year is exacted, and this must be carried on the 

erson. Automobiles must be stopped to a standstill upon the 
request of any person riding or driving a restive horse or domestic 
animals. Violations of the law are punished by a fine of 50 dols. 
for the first offence, fines and imprisonment for the second offence, 
and revocation of licence for the third. 

RESULT OF THE ScoTrisH Motor CaR Non-Stop TriaL.—The 
report of the committee of the Scottish Automobile Club (western 
section) on the Glasgow to London non-stop trial which took place 
on the 13th and 14th ult., has now been issued. The highest 
possible marks obtainable were 1000, and this number was obtained 
by seven motor cars out of eighteen which finished without being 
disqualified. The seven were :—A 10 horse-power Lanchester 
(Lanchester Engine Company), with Michelin tires ; two four- 
cylinder Sunbeam cars (John Marston, Limited), the one having 
Collier and the other Clipper Continental tires ; an Arrol-Johnston 
dozcart and a six-seated ‘Arrol-Johnston carriage (Mo-Car Syndi- 
cate, Limited), both with solid Shrewsbury-Chalinor tires; a 
10 horse-power Wolseley tonneau (Thomas Shaw), with Clipper 
Continental tires ; and a 12 horse-power Argyll (Hozier Engineer- 
ing Company, Limited), with Clincher Michelin tires. Captain H. 
H. P. Deasy, who drove himself a Rochet and Schneider, with 
Clipper Continental tires, and a 14 horse-power Chenard and 
Walcker tonneau, entered by the Western Motor Syndicate, each 
obtained 999 marks. Four motor cycles finished, but none ¢f them 
obtained more than 995 marks, the number awarded to a machine 
entered by the Quadrant Cycle Company, Limited, with Clincher 





tires. The report says it is believed that no motor cycle came 
through without pedalling, but no marks were deducted for that. 
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BORING MILL, 


WE give an illustration of an improved type of boring and 
turning mill made by Messrs. Smith and Coventry, Limited, 
Manchester. This machine has a 6ft. table, driven by power- 
ful spur gearing, the wheel on the table being made as large 
as possible, so that the driving force is exerted at a radius 
almost equal to the largest radius that can be turned. The 
table is attached to a massive vertical spindle which is carried 
in the bed and is adjusted by a conical bush, which receives 
all lateral thrust, and is further supported near the periphery 
by a broad annular bearing with self-oiling arrangements. 
This outer bearing gives the table a solidity which cannot be 
obtained in a face lathe, which the boring and turning mill is 
designed to supersede. An arrangement is provided for 
raising the table off its outer bearing, when it is required to 
run at an accelerated speed. The speed cone and gearing is 
correctly graduated to give the table the proper cutting speed 
for all diameters, the position for the belt being indicated 
under the driving cone. The cross slide, which is very 
massive, and is raised and lowered on the uprights by power 
obtained from the cone pulley shaft, carries two heads, which 
are in every way independent of one another, and may be 
controlled from either side of the machine. The uprights, 
which are very rigid, are bolted and gibbed to the bed of the 
machine, and stayed together at the top by a cross-stay of 
deep section. The heads are made right and left-hand, so that 
the tool bars may be brought close together and have self- 
acting and hand traverse by screw in either direction along the 
cross slide—the larger machines have a quick hand traverse 
by rack and pinion. Each tool bar is octagonal in section, 
and is carried on its saddle in a swivel slide controlled by worm 
and wheel. The traverses of the tool bars are independent 
and automatic in all directions. The tool bars are counter- 
balanced, so that they travel up or down with equal facility. 
Separate and entirely independent feeds are provided for each 
head and tool bar; these are positive, and can be changed 
instantaneously without stopping the machine. By this 
means the he may have varied feeds, either in the same 
direction or opposed to one another, on the cross slide, and 
the tool bars may likewise be fed independent of one another 
either up or down orat an angle. The illustration shows the 
mill arranged for motor drive, the motor—74 horse-power— 
being placed on the floor on right-hand side of mill and 
driving by belt on toa cone pulley shaft on the top of the 
uprights. The table can be driven by double, triple, or 
quadruple gear, thus giving, with the four-speed cone, twelve 
changes of speed, suitable for turning from 4in. to 72in. 
diameter. 








SOUTH AFRICAN NOTES. 
(From our South African Correspondents.) 


Canada and the conquered Colonies.—One of the features in the 
Anglicising of the Transvaal and Orange River Colonies isthe number 
of Canadian experts and advisers attached to or borrowed by the 
Government of those Colonies. Foremost among these is Lieut.- 
Col. Sir Percy Girouard, the organiser and worker-out of all the 
elaborate extensions to the present railway system; Lord Milner 
has just appointed a Canadian expert in artesian wells, who has 
contracted to carry out a series of very elaborate deep borings 
throughout the two Colonies ; and now it is said that the Lieut.- 











Governor of the Orange River Colony is about to appoint a 
Canadian as adviser to the Government on agricultural matters. 
Namaqualand copper.—An impetus is now to be given to copper 
mining in Namaqualand. In this out-of-the-way and desert 
territory, copper mining has been going on successfully and un- 
obtrusively for maay years, the existing mines being owned by the 
Cape Copper Company and the Namaqua Company. They are 
situated in the extreme north-western corner of Cape Colony, 
south of the German territory, at a place called O’okiep, which is 
connected by 91 miles of narrow-gauge railway with Port Nolloth. 
Syndicates representing some of the most powerful capitalists of 
the Rand and Rhodesia have purchased immense properties in 
Namaqua!and, and for some time have been developing them. A 
London company, represented by Mr. Fletcher, of Bulawayo, is 
also opening up another large tract of country. It is stated that 
there are upwards of 20,000 square miles of copper-bearing ground 
in this district, and everything seems to point toa big boom in 
this industry. Itis strange that this important mining proposition 
has been neglected for so long. Copper was discovered here in 
the seventeenth century, and was the first metal mined by white 
men in South Africa. The largest annual output in one year 
which has been reached up to now was just under 39,000 tons. 
Rolling stock for the Cape Government railways.—The inadequacy 
of the rolling stock on these railways for carrying the present 
amount of traffic has been the subject of much argument between 
the Capetown Chamber of Commerce and Mr. Douglass, the 
Minister of Public Works. The Railway Department has main- 
tained that this want is due to the fact that British manufacturers 
are too busy to be able to deliver in reasonable time, while the 
Chamber of Commerce has insisted that the number of firms who 
are asked to tender has been very much too restricted. The 
following letter, received from a well-known British firm of railway 
carriage and wagon builders, throws an interesting sidelight on 
the situation, and caused a considerable sensation when read by 
the president at the meeting of the Chamber of Commerce :—“‘ In 
reply to your letter of the 11th inst., we quite agree with the sug- 
gestion you make that invitations to tender for railway material 
appear to be confined to a favoured few. In several cases, although 
the invitations are actually advertised, intending competitors have 
to send up various sums from £5 to £10 for a copy of the specifica- 
tion only, which sum is frequently not returned. Then a further 
sum has to be sent to the engineer for a copy of the drawings, 
which again is not returned ; and, after all, perhaps somebody’s 
patent is especially required, and we find ourselves absolutely 
unable to tender, after spending £5 or £6 for specifications, In 
other cases only certain firms are asked at all for tenders, and if 
these happen to be full up with orders—as they naturally fre- 
quently are—then the report is made that British makers cannot 
supply, and the orders go abroad. These are no fancy cases, 
We know they have happened over and over again, whilst all the 
time many firms, including ourselves, have been ready and anxious 
to get such orders, and would undertake to give complete satisfac- 
tion both in quality, delivery, and price if they only had the 
chance. There are people in this country—England—who say 
that the orders for rolling stock for the Cape Government railways 
are not sufficiently open to the trade. There are other people who 
say that the specifications of quality and tests of materials put 
into rolling stock are not standard, and do not harmonise with 
those of important leading engineers, and, therefore, lead to delays 
in the execution of orders. It iscertain that the smithing bar iron 
requirements and best cable iron orders are unfairly limited to one 
particular Staffordshire firm, to the exclusion of other equally good 
firms who make cable iron and bar iron. The interests of the Cape 
Government railways are affected, and needless delays are caused 
from these matters, and there is room for improvement and 


| reform.” 


Mine owners as agriculturists.—It would seem that the excellent 
example of the De Beers Company at Kimberley in this way is 


————————= 
about to be followed by some of the Rand mine owners ay 
splendid fruit and vegetable farms owned by the De Beers oon 
pany have made of suburban Kimberley a thing of beaut “A 
which is still more to the point, what bids fair to become on "te a 
ever. Certainly, the employés of the mines are better off ve 
way of a cheap, prolific, and varied supply of vegetable foodst; " 
than any other community in South Africa, Rand mine oe 
have been so busy with that portion of their property which te 
underground that they have not troubled to look for profits o. 
their large surface areas. At last it would seem that some of th - 
are about to become market gardeners on their own account Tha 
effect of this in the immediate vicinity of Johannesburg should n ; 
only prove a godsend to that city of tinned foodstuffs, but Pts 
of profit to those who take it up. Another benefit to be looked 
for is that it should serve as a field for white unskilled leben 
Agriculture is the only class of work to which the unskilled white 
can turn his hand. ‘Throughout the Transvaal and Orange River 
Colony the efforts to settle the land with white people in a pat 
tical and scientific manner are proceeding. The results can only 
be ascertained in time, but things seem to point to success in th, 
long run. In the latter Colony one large company haye made 
arrangements to settle some hundreds of white families. most] 
from the North of Ireland, on their lands, and to afford then 
facilities for making a reasonable living at farming and in market 
gardening. All this must lead to a steady and increasing demand 
for agricultural implements and machinery. : 

Demand for skilled labour,—While the time has not yet come for 
1 general rush of mechanics to the Cape, there is no doubt that 
there is a steady demand for the better class artisan in limited 
numbers. The papers continually have advertisements applying 
for such men. Fitters at 10s., 12s., and 15s. a day are bej 
advertised for in Capetown and East London. Skilled well borers 
—diamond drill—are wanted, and Kimberley is advertising for 
carpenters at £5 2s. a week, and for blacksmiths, 

The black labour question.—Offers to supply black labour to the 
Rand reach mine owners from all sources, The latest emanates 
from London, where a syndicate have offered for the sum of 30s, 
per head to place 100,000 “ natives from the interior” on the Rand 
mines, Whatever there may be in this particular offer, it is 
certain, as pointed out in my last letter, that the supply of black 
labour is steadily improving. 

The linking of Johannesburg and Kimberley.—In your long series 
of articles on ‘‘ South Africa from an Engineer’s Point of View,” 
those which dealt with the question of the revolutionising of the 
railway systems and its effect on trade channels have attracted 
more local comment than the others. Your Special Commissioner 
based one of his main arguments on the assumption that J ohannes- 
burg and Kimberley would shortly be linked by a direct railway, 
by building an extension joining Klerksdorp with Fourteen 
Streams. When, a few weeks after your article appeared, the 
Central South African railways published their elaborate scheme 
for immediate extensions and the above line was not mentioned, 
your Special Commissioner’s argument was much criticised, and it 
was suggested that he had been ‘‘ too previous.” It now appears 
—and my authority is a good one—that the reason why the line 
was omitted from the present programme of extensions was that, 
instead of the ten and a-half millions required by the railways, 
only five million pounds were forthcoming from the Government 
for immediate railway needs. This particular line was left out 
because the C.S.A.R. had had an offer for the building of it by 
private enterprise. Thus the line can be built at any time, and it was 
thought better to apply the available Government money on other 
lines which they oad have to construct themselves, No doubt 
further grants will be forthcoming, but in any case your Special 
Commissioner was perfectly justified in stating that Johannesburg 
and Kimberley, which are now practically two days apart, will 
shortly be brought within twelve hours of each other by a direct 
railway service, for if the Government do not build it themselves 
they will grant the concession to a private company. 








AMERICAN ENGINEERING NEWS. 
(From our own Correspondent.) 


The largest dredger in the world.—The largest and most powerful 
dipper dredger in the world is now at work deepening the sbip 
chanzels in New York Bay. The hull is of timber, 140ft. long, 
50ft. beam, and 15ft. deep, stiffened by two longitudinal steel 
trusses 25ft. deep. Through the hull are four wells for the anchor 
piles or spuds. The two bow spuds are 5ft. square and S0ft. 
long. The stern spuds are 3ft. square and 85ft. long. A 
steel A frame straddles the hull near the bow, and extends to a 
height of 70ft. above the deck, its head being held by cables led 
back to the stern ends of the steel trusses. At the bow is a steel 
boom or jib 60ft. long, composed of a pair of lattice girders. The 
head of the jib is supported by guys from the head of the A frame, 
and its heel is carried by a horizontal wheel or turntable, which 
is turned by a wire rope from a winding engine. Pivoted to the 
boom is the dipper handle, a single stick of Oregon fir, 3ft. square 
and 80ft. long. At the outward end of this is the dipper or 
bucket, whch has a capacity of 15 cubic yards, and will dig to a 
depth of 50ft. below the surface. When working in hard-packed 
sand in 40ft, to 50ft. of water, this machine has excavated 6000 to 
8000 yards per day, and 105,000 to 120,000 yards per month. The 
main engine has two cylinders, 20in. by 24in., with link motion 
and steam reversing gear. It is compound geared, 1Zto1l. The 
two hoisting drums are 5ft. diameter, on llin. shafts, with cone 
friction gear set up by steam rams. The wire hoisting cables are 
2in. diameter. The average speed of working is one dipper load 
per minute in 45ft. to 50ft. of water, or one dipper in forty-five 
seconds in soft material. A 12-yard grab bucket can be used 
instead of the ordinary 15-yard digging bucket. 

Locomotives with corrugated fire-boxes.—Some very heavy goods 
engines, with boilers of peculiar design, are being built at the 
Baldwin Locomct ve Works for the South Buffalo Railroad, U.S.A. 
They are of the consolidation type, with eight coupled wheels and 
a two-wheeled leading bogie. The total weight is 874 tons, of 
which 80 tons—or 90 per cent.—are upon the drivers, and available 
for adhesion. The boiler has a corrugated fire-box, 5ft. diameter 
and 1lft. long. The back head of the boiler is 6ft. 8in. diameter, 
which is increased to 7ft. by a taper course ; this diameter con- 
tinues for 12ft., and is reduced by another taper course of 5ft. long 
to 54ft. diameter at the smoke-box. The tubes are only 12ft. long, 
and they are 377 in number. The cylinders are 2lin. by 30in.; 
driving wheels, 4ft. 8in. diameter; driving wheel base, 15ft.; 
total wheel base, 23ft. 8in.; heating surface, 2493 square feet ; 
grate area, 38 square feet ; working pressure, 200 lb. With 85 per 
cent. of the boiler pressure available in starting, the maximum 
tractive effort is about 38,000 lb. By the Wellington train-resist- 
ance formula the resistance at starting is 15 lb. per ton on straight 
and level line. The maximum load which the engine can start by 
a steady pull is 38,500 divided by 15, or 2533 tons, the critical 
speed for which is 21 miles per hour. For a load of 1000 tons this 
speed is 83 miles per hour, while for 333 tons it is 56 miles. At 
thaw speeds the total train resistance balances the maximum pull 
of the engine, and any attempt to accelerate beyond the given 
speed results in the rapid exhaustion of the boiler until the speed 
again drops to the critical point. : 

The Sault Sainte Marie Canal.—This canal is the navigable 
connection between Lake Superior and the lower lakes. In fact 
there are two canals, one on the American side and the other on 
the Canadian side of the river, the river being non-navigable by 
reason of its falls and rapids. The total cargo traffic in 1902 was 
35,961,146 tons, an increase of 27 per cent. over that of 1901. 
The season open for navigation was eight and one-third months. 
The American canal passed 31,232,795 tons of freight, or 22 per 





cent, increase ; and 22,778 passengers, a decrease of 23 per cent. 








June 5, 1908 


THE ENGINEER 


581 








a 
— 
anadian canal passed 4,728,351 tons, an increase of 68 per 


eee 35,599 passengers, an increase of 22 per cent. The 
total *number of vessels passed through both canals was 22,659, 


with a registered tonnage of 31,955,582 tons; while the lockages 
numbered 12,846. The depth of water allows vessels of 19ft. 
draught to pass. During the year 1902 there were forty-five new 
cargo steamers put in commission on the lakes, designed for a 
12-knot speed and ranging from 225ft. to 436ft. in length. The cast- 
bound cargo was about 70 per cent. of the total. The American 
canal carried 96 per cent. of the cargo vessels, bat only 23 per 
cent. of the passengers. This was largely owing to the steamer 
lines from Canadian lake ports in connection with the Canadian 
Pacific Railway. The largest single cargoes were 8441 tons of iron 
ore in the steamer Ellwood, and 8485 tons in the barge John 
Smeaton. The highest record for the season was that of the 
steamer Edenborn, with 183,270 tons, and 158,858,138 ton-miles ; 
while the greatest mileage was made by the steamer Troy, with 
45,340 miles. ‘The maximum traffic on a single day was 127 vessels, 
of 197,633 tons register, and 253,370 tons of cargo. In 1887 the 
total freight was 5,494,649 tons ; valuation, £16,000,000 ; freight 
charges, £2,000,000 ; average journey, 811 miles. In 1902 the 
total freight was 35,961,145 tons; valuation of freight, 
£71,660,000,000 ; freight charges, £5,311,090; average journey, 
$27 miles. 








THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our ow. Oorr spondent.) 

A HOLIDAY tone still pervades business circles, and the attendance 

on ‘Change to day—Thursday—in Birmingham was small, only few 
bargains being struck, The circumstance that ironworkers’ wages 
are not to be altered for the next two months has helped to con- 
tribute a feeling of steadiness, though ironmasters would have 
been better pleased if a substantial increase in the average selling 

rice could have been recorded. The average selling price for 

March and April of the eleven selected firms is £6 17s. 4-35d. The 
quantities and prices are as follows :—Bars, 18,754 tons, and 
£6 15s. 10-92d.; angles and tees, 810 tons, £7 1s. 10-22d.; plates 
and shests, 2641 tons, £7 12s. 1-85d.; hoops, strips, and 
miscellaneous, 5143 tons, £6 14s. 4-28d. Quantities lower than 
tons have been omitted from the weights, which aggregate 
27,350 tons. 

The net average selling price is a decrease of 7-39d. as compared 
with the two previous months, The board decided that in accord- 
ance with the resolution dated 31st July, 1902, the rate of wages 
for puddling should remain 8s, 9d. per ton as the basis price—and 
millmen’s er in proportion—until August 1, 1903. The new 
average would, by the sliding scale, have carried a wage of 8s. 6d. 
—or a reduction of 3d.—but as that would have meant the removal 
of the 3d. which was put on in July last in order to place the Mid- 
lands and the North of England in equity, it was decided not to 
alter the present wage. Compared with twelve months ago, the 
new average is a decline of just over 6d. The production is less 
than in the _— two months—January and February—by 
1369 tons, and less than a year ago by 1549 tons. With regard to 
the various descriptions of iron dealt with in the ascertainment, 
plates and sheets show an increase of 240 tons in the output com- 
pared with a year ago, but a decrease in value of ls. 3-98d. Com- 
pared with the previous bi-monthly ascertainment, there is a 
decrease of 152 tons and 1s. 5-79d. Compared with twelve months 
ago, hoops, strip, and miscellaneous iron exhibit a falling off of 972 
tons in quantity and 3d. in prices. Plates and sheets, compared with 
a yearago, showau improvement of 240 tons in quantity and a decline 
of 1s.3-98d. Bars are down both on the two months and the year, 
and alike as to quantity and value. The reduction on the year is 
as much as 1417 tons and ls. 5-78d. The redeeming feature in 
the return, so far as makers and sellers are concerned, is afforded 
by angles and tees, which show improvements of 199 tons on the 
two months and of 145 tons on the year. A greatly better price 
has also been obtained ; as much better, indeed, as 6s. 5-21d. on 
the two months, and 3s, 4-99d. on the year. The demand for 
these sections for structural engineering purposes has been so good 
that makers have been eal with orders and have been able to 
command better figures accordingly. This remarkable rise in the 
selling values of angles and tees affords gratifying testimony to a 
condition of structural engineering activity, and it is understood 
to be due largely to the increased requirements this year of the 
railway wagon and carriage builders, and of bridge and roofing 
makers. It is well known that the railway carriage and wagon 
builders, in ag aa have had large contracts in hand on foreign 
account lately. Some of them, compared with this time last year, 
have twice as much work on their books as they then had. The 
amount of railway bridge work under execution in the Midlands 
recently has also been considerable. 

A great deal of work is held in the district in electrical engineer- 
ing circles, and also in gas and steam engines for driving electric 
machinery. 

The matter of preferential tariffs is arousing a great deal of 
interest in iron and steel and engineering circles. Our iron and 
steelmasters have been so troubled with competition from Germany, 
Belgium, and the United States the last few years, that they would 
welcome any measures that afforded relief, provided that the 
remedy was not worse than the complaint. Opinion is, however, 
a good deal divided on the matter, and further developments 
are awaited with much interest. That further inquiry might 
be useful is on all-sides admitted, and it is in that non-com- 
mittal spirit that the Council of the Birmingham Chamber of Com- 
merce has at a special meeting passed the following resolution :— 
‘That this Council would warmly support a movement by which 
the relations between the Mother Country and her Colonies would 
be strengthened, and is of opinion that the suggestions of the 
Colonial Secretary, made in his speech to his constituents on the 
15th inst., deserve the immediate and serious consideration of the 
country at large, and of the commercial community in particular.” 
The Tariff Committee have also been instructed to consider these 
suggestions and report. If a vid media can be found whereby 
business in engineering requisites with the Coloniescan be extended, 
without spoiling{the continental demand, Midland engineers would, 
of course, be only too glad to walk in such a path. 

A very suitable step has been taken with regard to the pro- 
tection of traders’ interests in the matter of railway rates and 
charges, namely, the formation of a Standing Joint Committee, to 
be annually appointed, consisting of two members of the Chambers 
of Commerce of Birmingham, Wolverhampton, Walsall, Dudley, 
Kidderminster, Worcester, and North Staffordshire—with power 
to add to its numbers—to deal with any general question concern- 
ing railway rates which may be formally referred to it by any of 
the Chambers represented on such Committee. This important 
new body came into existence at a railway rates conference held 
at the office of the Birmingham Chamber on May 28th. Any 
other Chamber in the Midland district desirous of being represented 
is el a and should certainly take steps to join this much-needed 
nhew y. 

On Friday last, the 29th ult., the staff and employés of the 
Tibbington Foundry Company, Princes End, held their second 
annual dinner at the Seven Stars Hotel. The chair was occupied 
by Mr. Davis Green, and the vice-chair by Mr. A. Idoine, anda 
very enjoyable programme was gone through, chiefly by the work- 
men, although very appreciable assistance was rendered by Mr. 
Rk. H. Nurse, chief clerk, and Mr. E. G. Whitehouse, their present 
representative. After the usual toast Mr. Cannell then proposed 
‘Success to the Firm,” which met with a very able response from 
Mr. Davis Green, who held that there is every prospect of a 
brilliant future for the firm. They are at present exceptionally 
busy, having several large contracts to go out to time, and he 
informed the men that it remained with them whether or not the 





present good reputation of the firm was maintained. He was 
anxious for a — feeling to exist between master and man, and 
nothing would be lacking on his part to further justice in this 
respect. He concluded by saying that any justifiable complaints 
from the men would have his fullest consideration. 








NOTES FROM LANCASHIRE. 
(From our own Correspondents.) 


Manchester.—In Lancashire Whitsuntide is always a general 
holiday season, but this year there would seem to be more than 
the usual dislocation of business and industrial operations, 
Collieries, mills, and works ‘are to a very large extent being 
stopped over a full week. Tuesday was the only ‘Change meeting 
held in Manchester for business, but neither the iron nor the coal 
market brought together more than a very thin attendance, and 
there was little or nothing of any moment passing through. 

The iron market, so far as there has been any means of testing 
prices, continues weak, and where business is done it is mostly at 
under makers’ quotations, merchants and dealers being still pre- 
pared to cut very low to effect anything like forward sales. With 
the commencement of the month Lancashire pig iron makers have 
discontinued the 24 per cent. discount on their list quotations, 
which are now placed on the same net basis as other brands of 
pig iron coming on this market. Delivered Manchester, No. 3 
foundry, Lancashire, is now quoted about 55s. to 55s. 6d. net; the 
Association basis for Lincolnshire remains 51s., with Derbyshire 
averaging about 55s, to 56s. net. Forge qualities, for which there 
is just now so little inquiry that prices are scarcely more than 
nominal, remain about 50s. 6d. to 503. 9d. net for Lancashire and 
Lincolnshire brands, and about 50s. to 50s. 6d. net for Derbyshire, 
delivered Warrington. Middlesbrough brands continue weak, 
with No. 3 foundry not averaging more than about 54s. 4d. net, 
delivered by rail Manchester, and business just at present imprac- 
ticable, ever where substantially under this figure is quoted. 
There is also a continued want of firmness in Scotch iron, which, 
delivered Manchester docks, is being quoted from about 57s. 9d. 
to 58s. 3d. and 58s. 6d. Eglinton ; 60s. to 60s. 6d. Glengarnock ; 
and about 61s. 6d. net Gartsherrie. 

Hematites are nominally without quoted change, so far as 
makers’ rates are ommaail but 66s. to 67s. net would represent 
about average figures for No. 3 foundry, with perhaps 683s, quoted 
for some special brands, delivered Manchester district. 

Extremely little doing is still the general report throughout the 
finished iron trade. Some forges are kept moderately going with 
deliveries on account of contracts on the books, and the Associa- 
tion basis for Lancashire bars remains at £6 10s , with £6 10s. to 
£6 15s. quoted for North Staffordshire bars delivered there. 
Except in special cases new orders are not being booked at these 
figures, and for competitive business in the open market there are 
sellers at 1s, 3d. to 2s. 6d. under makers’ quoted rates. Sheets 
and hoops are without quotable change from the prices last given, 
sheets averaging £8 to £8 2s. 6d., and hoops remaining at the 
Association basis of £7 23, 6d, random to £7 7s. 6d. special cut 
lengths delivered Manchester, and 2s, 6d. less for shipment. 

In the steel trade, notwithstanding a fair amount of activity in 
structural engineering work, prices, except for boiler plates, which 
are maintained at the Association tasis of £7 2s. 6d., with one or 
two outside sellers at £7 for Lancashire boiler specifications 
delivered in the Manchester district, still show a very general want 
of firmness, Steel bars range from £6 5s. and £6 7s. 6d. up to 
£6 10s.; angles could be bought at from £6 123. 6d. to £6 15s., and 
common steel plates about £6 7s. 6d. to £6 10s. delivered in this 
district. Local-made billets remain at about £4 lds. delivered 
here. 

Little or nothing of any moment can be reported with regard to 
the engineering trades of this district, most works being closed 
over a greater part of the week for the holidays, and, as usual at 
this season of the year, there is for the time being an almost com- 
plete absence of new work giving out. The position, taking it all 
through, remains very much as I have reported recently ; apart 
from one or two special branches of engineering, there areas yet no 
indications of any general reviving activity. Establishments for 
the most part continue just fairly well engaged, with no weight of 
new work in prospect. 

Usually in anticipation of the Whitsuntide holidays there is some 
extra buying just prior to the extended stoppages of the pits, and 
any stocks that collieries may have on hand generally have met 
with a ready sale for delivery pending the resumption of operations. 
This year, however, there has been a marked absence of any extra 
pressure of inquiry, and the Manchester Coal Exchange meeting 
on Tuesday was perhaps never before so thinly attended or the 
market so slack on the eve of the Whitsun-week holidays. There was 
only the most nominal sort of attendance at the "Change meeting, 
and almost a complete absence of business. 

So far as house-fire qualities are concerned, the last fortnight’s 
spell of summer weather has been sufficient to account for an 
absence of demand for the better qualities of round coal. With 
regard to other descriptions of fuel for iron-making, steam, and 
general manufacturing purposes, the unsatisfactory condition of 
sore of the staple industries of Lancashire may be taken as 
accounting for the unusual slackness of last Tuesday’s market. In 
the cotto. trade, as I have intimated in previous reports, there is 
a full week’s stoppage of the mills, to be followed in many cases by 
running only four days until there is a more satisfactory outlook 
in this branch of industry. This necessarily has put a serious 
check upon requirements for fuel suitable for steam-raising 
purposes, with the result that there is very little inquiry for engine 
classes. The absence of any general activity throughout the iron 
and engineering trades also has its effect upon requirements for 
steam, forge, and iron-making requirements, many establishments 
going in for extended stoppages owing to the dearth of new work 
coming forward. Common round coals consequently just now 
are meeting with but a limited inquiry, and collieries are finding 
difficulty in disposing of their output. 

As to prices, house-fire coals are fairly steady at about late rates, 
collieries preferring to run short time rather than attempt to force 
sales at lower rates, and it is only where here and there some 
special clearance sales have to be effected that any appreciably 
lower figures are being quoted. Steam and forge coals generally 
are weak, but without really quotable change from late rates. 
Much the same applies to engine fuel, which is about steady at 
the slightly reduced rates reported recently. The general pit 
quotations may be given at about 14s. to 15s. for the better quali- 
ties of house-fire coals, such as best Wigan Arley ; 11s. to 12s. and 
12s. 6d. for the medium sorts, such as seconds Arley and Pember- 
ton 4ft., and 9s. 6d. to 10s. and 10s. 6d. for common house- 
fire coals. Steam and forge coals, which have been gradually 
easing down of late, scarcely average more than 8s. to 8s, 6d. u 
to 8s, 9d. and 9s. for some of the special qualities ; with sick 
ranging from 4s, 3d. up to 4s. 9d. for common, 5s, 3d. to 5s, 9d. 
oelie, and 6s, 6d. to 7s. the best qualities at the pit mouth. 

In the shipping trade a moderate business is reported as passing 
through, but very low prices continue to rule at the ports, good 
qualities of steam coal not averaging more than 9s. 6d. to 9s. 9d., 
with commoner sorts to be bought at about 93. 3d. per ton 
delivered high level, Liverpool, or the Garston docks. 

All descriptions of coke are fully maintaining late rates, with 
the demand generally reported sufficient to take away all present 
production, and at the ovens quotations are firm at from 14s, up 
to 15s. for good washed Lancashire furnace cokes, 19s. to 20s. for 
medium, up to 21s, and 22s, for the best foundry qualities. 

Barrow,——There is a steady tone to report in the hematite pig 
iron trade of this district. Makers are well off for orders, and 
the make of the thirty-three furnaces that are in blast is going 
into immediate consumption, and iron is being drawn from store. 
Prices are steady, and makers are quoting 59s, 6d. per ton net 





f.o.b. for parcels of mixed numbers of Bessemer iron. In the 
warrant market there is onlya limited amount of business doing, and 
sellers are quoting 57s, 9d. per ton. The stores of warrant iron 
have been decreased on the week by 1850 tons, leaving still held 
21,277 tons. A new furnace has been put into blast at the Carn- 
forth Ironworks. This furnace has been built on the latest ideas, 
with a view toa very large output of iron. New blowing plant 
has also been laid down. 

The steel trade is observing the holidays during this week, but 
a start will be made next week, when the mills will again be 
busily employed. Rails are receiving a lot of attention, and there 
is a full demand for home as well as foreign account Heavy 
sections are at £5 10s. per ton. Steel shipbuilding material is 
quiet in demand. Ship plates are at £6 per ton. Hoops are also 
quiet at £7 per ton. 

The shipbuilding and engineers’ trades have only had a short 
holiday. The demand for new tonnage is quiet, and very few 
orders are in the market. 

Iron ore is in good demand at 11s. 6d. to 16s. 6d. per ton net at 
mines for native qualities. Spanish ores are at 15s. 6d. per ton 
delivered. 

The shipments of iron for last week represented 10,245 tons, and 
steel 12,580 tons, an increase in iron of 3265 tons, and in steel an 
increase of 1366 tons. Tho shipments of iron this year stand now 
at 171,063 tons, and steel at 247,515 tons, a decline in iron of 2005 
tons, and in steel an increase of 24,289 tons, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 


Tuis has been, almost without exception, a holiday week in South 
Yorkshire. The slackness of trade contributed to make it easy for 
manufacturers to give their hands an extended playtime, and the 
magnificent weather has caused the leisure to be more heartily 
and universally enjoyed than has been the case for years. Pleasure 
seekers by rail and road have been more numerous this Whitsuntide 
than any other we can remember, and there appears, in spite of the 
unsatisfactory state of employment, to have been no lack of money 
to make merry with. 

In the coal trade, of course, provision was made a week before 
Whitsuntide for the idle days of this week. No pits were working 
on Monday and Tuesday, although several resumed operations on 
the Wednesday, and still more on the Thursday. Quotations 
remainas before. In house coal best Silkstones still fetch up to 
12s. 6d. per ton ; Barnsley House, in superior grades, from 11s. to 
lls. 6d. per ton ; seconds, from 9s. 6d. to 10s. With a continuance 
of such weather as we are now enjoying, it will be impossible for 
present quotations to be maintained, and several house coal dealers 
are holding their hands in the hope of reductions before long. 
Already it is reported that underselling has taken place. This is 
usually the prelude to the summer decline in values. 

In steam coal there are no signs whatever of any shrinkage in 
business. The weight of coal being taken to the. Humber ports is 
steadily increasing both on account of summer trading and ship 
supplies, while the railway companies are receiving a full average 
tonnage. In the open market 3d. to 9d. per ton in excess of the 
contract price, which is 93. per ton, is easily obtained. Gas coal, 
as is usual at this season of the year, is quict. Next season’s con- 
tracts are now being arranged, and prices are reported to be about 
6d. per ton below the figure at which the expiring contracts were 
made, that is, from about 8s. to 8s, 6d. perton. Coke is still well 
called for, with quotations steady at lls. per ton for ordinary 
smelting sorts, best coke making up to 12s. 6d. to 13s. per ton. 
Slack and smudge are still improving, and readily fetch from 5s, 
to 5s. 3d. per ton at the pits. 

In the general trades of the town both heavy, and light, there is 
little change to report. Manufacturers complain that there is very 
little coming in in the way of good orders, and competition for 
what little work exists is said to be keener than ever. In the 
crucible steel trade, where the business is generally unsatisfactory, 
South African demand has much improved. Indeed, several of 
our steel houses are now sending to Johannesburg and several 
other places as heavy a weight of steel as they did before the war 
dislocated trade. Continental markets, on the other hand, have 
fallen off very seriously, the German, French, and Austrian make 
of crucible and other steels having increased sufficiently to supply 
these markets, and even leave something to place elsewhere. 

In the lighter trades it is unsatisfactory to hear that the demand 
for field and garden tools has been considerably below the average. 
The stocks which accumulated in the winter were fairly exhausted 
at the opening of the season, but there has been no call from the 
country districts for fresh goods to anything like the extent it was 
expected. The unseasonable weather militated against buying at 
the very time implements were required, and there appears to have 
been no improvement since, when more favourable conditions set 
in. The home requirements in agricultural machinery have also 
been less than in former seasons. 

Iron values have not been affected by the holidays. In most of 
the steel and other large works only partial employment is being 
on this week. There will be no general resumption until 
Monday. 

The report of an order having been placed with a Sheffield firm 
for locomotives for the Belgian States Railways is not, we under- 
stand, correct. It probably originated through the firm men- 
tioned and another Sheffield firm having booked an order for 
a number of crank axles for these railways. 

The Special Drainage Committee of the Corporation of Derby 
have recommended the acceptance of the tender of Messrs. J. Carr 
and Co., Dronfield, amounting to £16,912 10s., for the supply of 
filtering material in connection with the new sewage works. It is 
part of the sum of £290,000 which the Derby scheme is to cost, 
and for which borrowing powers were obtained under the Derby 
Corporation Act, 1901. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


THE holidays have considerably interfered with business, which 
in practically all branches is reported dull. The tone of the 
market cannot be described as cheerful, and consumers will not 
buy for forward delivery because the prospects are too uncertain. 
The whole situation, indeed, is just the opposite of what is usual 
at this season of the year, with the exception that there are very 
fair shipments. The intelligence from America has a more detri- 
mental influence on business here than might have been expected, 
taking into account that Cleveland isnolongerrelying on ordersfrom 
that quarter, and is finding customers elsewhere to make up for 
the loss of the American demands. Not a single order for Cleve- 
land pig iron is coming from the United States now, and deliveries 
thereto have almost ceased. Last month only 4145 tons of pig 
iron were sent to America from the Cleveland district, against 
13,346 tons in April, and 35,217 tons in March, but nevertheless 
the total shipments hardly fall short of the quantity shipped when 
American demands were the largest. Other markets are taking 
more—for instance, Scotland, Germany, France, and Italy, so that 
the make is being kept up without the stock increasing. During 
the last ten days of May there was a substantial decrease in the 
stock of Cleveland pig iron ia the public warrant stores, and it is 
believed that makers’ stocks have been reduced, notwithstanding 
the holidays. 

Prices of Cleveland pig iron have been firmer this week than for 
some time, and No. 3 has mostly realised 46s. per ton for prompt 
f.o.b, delivery, while the leading producers have raised their 
quotation to 46s. 3d. There is an enlarged production of foundry 
iron and a lessened output of the lower qualities, which is to the 
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advantage of the ironmaster, as he realises a better average price 
for his iron. Latterly, on account of the drier weather, the output 
of the furnaces has consisted more largely than usual of foundry 
qualities ; indeed, the output of forge has hardly been up to the 
requirements, and the price realised for it is nearer that of No. 3 
than it has been for many months. The enlarged protuction of 
foundry numbers is not in excess of the demand, and makers have 
been able to fill their export orders more promptly. They are the 
qualities that are mostly needed for shipment, the forge iron being 
generally consumed at the local works. No. 1 has improved to 
48s. 6d., No. 4 foundry to 45s. 9d., grey forge to 45s., and mottled 
and white to 44s. 6d. 

East Coast hematite pig iron is hardly so firm in price, but it is 
still relatively dearer than ordinary Cleveland pig iron. Mixed 
numbers are being sold at 57s. 3d. per ton, though makers’ regular 
quotation is 57s, 6d. Larger shipments of hematite pig iron are 
being made, but local consumption has this week been curtailed on 
account of the stoppage of the steelworks for the holidays. Rubio 
= has declined to 16s. per ton, delivered at wharf on Tees or 

'yne. 

The stock of Cleveland pig iron in Connal’s public warrant 
stores at the end of May was 143,400 tons, there being thus an 
increase for the month of 4495 tons, but in the last ten days there 
were considerable withdrawals, The stock of hematite pig iron in 
the same stores stood at 300 tons all the month. It is proposed to 
form a new company, with a capital of £100,000 in £1 shares, to take 
over the business of the present Connal and Co. The directors of 
this company state that when it was established there was nearly 
363,000 tons of Scotch pig iron in store at Glasgow ; now there is 
under 17,000 tons, and any increase on the latter quantity is con- 
sidered remote. At Middlesbrough, however, the case is different ; 
there the quantity of pig iron stored is nearly 150,000 tons, and the 
directors believe there is a fair prospect there that the storage 
business will continue to yield, in less abnormal years than those 
recently experienced, a satisfactory business profit. At Middles- 
brough they have freehold land valued at £30,000, and plant 
worth £20,000. At Glasgow they do nct need so much land as 
they own, and therefore they are disposing of some of the surplus. 

A satisfactory improvement in the shipments of pig iron from the 
Cleveland district in May must be recorded, the quantity reaching 
108,839 tons, which was 12,370 tons, or 124 per cent., more than in 
May, 1902, and that in spite of the very small deliveries to the 
United States. But Scotland, which took only 38,896 tons in May 
last year, received 45,487 tons in the corresponding month this year. 
Germany increased her demands from 10,967 tons to 15,149 tons ; 
and France from 2333 tons to 6016 tons. The shipments coast- 
wise last month—62,296 tons—were the best of any month on 
record, and were 20 per cent. better than those of May, 1902. The 
deliveries of pig iron to Scotland from Cleveland last month were 
equal to 1330 per working day, which represents the output of 
one-third of the furnaces now working in Cleveland. The follow- 
ing is a summary of last month’s exports of pig iron from Cleve- 
land compared with those for the other periods named :— 
Coastwise. Foreign. 

Tons. Tons 

62,296 46,543 


May, 1903 
48,841 


April, 1903 
May, 1902.. 44,779 
May, 1901.. 68,995 

The exports of pig iron from the Cleveland district in the first 
five months of this year reached 513,932 tons, or 17 - cent, 
more than in the corresponding period of last year, and in only 
three previous years have larger quantities been reported. The 
shipments coastwise—289,861 tons—were the largest on record, as 
were those to Scotland alone—214,373 tons. The deliveries oversea 
during the five months—224,071 tons—were 30 per cent. better 
than those of last year, there being increases to Germany, France, 
Italy, Russia, and America. 

The production of manufactured iron and steel has been cur- 
tailed this week on account of the holidays, nearly all the works 
being idle during the first two days, and some longer. Trade 
is not brisk enough to induce producers to hurry the resumption 
of operations. Prices have been generally maintained, and the 
late drop in pig iron quotations has not affected them, but it 
has to be remembered that finished iron and steel quotations 
did not advance with those of pig iron. Steel rails have for 
more than twelve months stood at £5 10s, net at works. Steel 
ship plates are at £6, less 24 per cent.; steel boiler plates at 
£7 10s., less 24 per cent.; iron ship plates at £6 1b5s., less 24 per 
cent.; steel ship angles at £5 10s., less 24 per cent.; common iron 
bars at £6 10s., less 24 per cent. The shipments of manufactured 
iron and steel from Middlesbrough last month were 34,780 tons, as 
compared with 31,768 tons in May, 1902, and for the five months 
this year the quantity has been 183,158 tons, against 174,192 tons 
in the corresponding period of last year. The exports of steel 
alone have reached 113,126 tons this year, or 25 per cent. more 
than in the first five months of 1902. 

The annual movable conference of the Associated Iron and Steel- 
workers of Great Britain has been held at Middlesbrough this 
week. The proceedings were conducted in private, but it was 
made known that the Executive Council had had under considera- 
tion the question of three shifts at the finished iron and steel 
works, an arrangement which has been in force since 1897 at the 
blast furnaces in the North of England. A ballot of the workmen 
had been taken on the matter, and the result had been such as to 
render further action by the Council impossible. The men, it was 
reported, had voted by an overwhelming majority against a levy of 
ls. per member for Parliamentary purposes, and the opinion was 
expressed that the introduction of politics would be a source of 
weakness to the organisation. 

The Weardale Steel, Coal, and Coke Company, Limited, have 
appointed Mr. T. H. Warwick as general manager in place of Mr. 
G. H. Wraith, who has been added to the directorate. Mr. George 
A. Burton succeeds Mr. William Walker as mining engineer at the 
Liverton ironstones mines of the Cargo Fleet Iron Company, 
Limited, near Loftus, in Cleveland. Mr. Burton was trained at the 
Bearpark Colliery, near Durham, and afterwards he was at the 
Barrow Company’s collieries at Barnsley. For the past two and 
a-half years he has been assistant manager and engineer at the 
—— mines of the Hyderabad (Deccan) Coal Company in 
India. 

Messrs. Waddington and Sons, of York, have established a 
motor car factory at Middlesbrough, with Mr. A. M. Hallas director 
and Mr. Ernest Hill as practical manager. 

The coal trade is showing satisfactory activity, and the books of 
colliery owners are well filled with orders, both for gas and steam 
coals, who are thus assured of good times over the summer. Most 
of the owners of gas coal collieries have raised their price for best 
qualities to 9s, per ton f.o.b., and some are asking more ; for 
second qualities 8s, 6d. per ton has to be paid. Best steam coals 
have been realising 10s. 9d, per ton f.o.b., and there is very little 
on sale for anything like early delive Small steam is scarce, 
and the price is mostly 5s. 9d., but 6s. is paid. Coke is somewhat 
easier in sympathy with the fall in pig iron, but foundry qualities 
are not to be had under 17s. 9d. f.o.b., while 16s. 3d. is the price 
for medium qualities delivered at the furnaces on Teesside, 








NOTES FROM SCOTLAND. 
(From our own Oorrespondent.) 


Bustness has been very quiet this week in the Scotch iron trade, 
The inquiry has been slow, and there is a scarcity of fresh orders 
of any great importance. 7 

The pig iron market was closed on Monday owing to the holiday, 
and there has since been comparatively little business doing in 
warrants. Speculative transactions are few and far between, and 
unless there should be any fresh development of importance 


this kind of business is not likely to be very active for some 
time. There is, indeed, a holida idee in the market generally. 

The demand for pig iron on the part of consumers is moderate, 
and all requirements are at the moment easily met. 

Scotch warrants are quoted 52s. 104d. for cash, and Cumberland 
warrants 57s. 7d., with scarcely any business doing. Cleveland 
warrants have been done at 45s. 6d. cash and 45s. 74d. one 
month. 

Since last report a number of the special brands of makers’ iron 
have been reduced in amounts varying from 6d. to ls. per ton. 
Wishaw, No. 1, is quoted at Glasgow, 55s.; No. 3, 51s. 6d.; Carnbroe, 
No. 1, 58s.; No. 3, 55s. 6d.; Clyde, No. 1, 63s. 6d.; No. 3, 57s. 6d.; 
Gartsherrie, No. 1, 64s.; No. 3, 58s.; Calder, No. 1, 64s.; No, 3, 
59s.; Summerlee, No. 1, 693.; No. 3, 58s. 6d.; Langloan, No. 1, 
70s. 6d.; No. 3, 59s. 6d.; Coltness, No. 1, 72s. 6d.; No. 3, 59s. 6d.; 
Glengarnock at Ardrossan, No, 1, .; No. 3, 58s.; Eglinton 
at Ardrossan or Troon, No. 1, 58s.; No. 3, 54s. 6d.; Dalmellington 
at Ayr, No. 1, 58s.; No. 3, 54s,; Shotts at Leith, No. 1, 66s. 6d.; 
No. 3, 59s.; Carron at Grangemouth, No. 1, 67s.; No. 3, 58s. 6d. 

r ton. 

PeThere is a fairly steady inquiry for Scotch hematite pigs, which 
are quoted by merchants 62s, per ton for delivery at the West of 
Scotland steel works. 

The stock of pig iron in Glasgow warrant stores shows a reduction 
for the past week of 518 tons, and now amounts in the aggregate 
. about 15,600 tons, being 8500 tons less than at the beginning of 
the year. 

There are 82 furnaces in blast in Scotland, compared with 85 at 
this time last year, and of the total 43 are making hematite, 33 
ordinary, and 6 basic iron. 

The shipments of pig iron from Scottish ports in the past 
week amounted to 6456 tons, compared with 4868 in the corre- 
sponding week of last year. There was despatched to the United 
States 665 tons, Canada 600, India 580, Australia 213, France 
75, Italy 666, Germany 60, Holland 100, Belgium 10, other 
countries 300, the coastwise sage being 3187 tons, com- 
pared with 2813 in the corresponding week of last year. 

The arrivals of Middlesbrough pigs at Grangemouth during 
the week amounted to 11,910 tons, showing an increase of 2886 
over those of the corresponding week of last year. ‘There is a 
steady demand for this class of iron for foundries and malleable 
ironworks. 

The finished iron and steel makers have in most cases fair orders 
in hand, but a distinct lull is felt in the placing of new orders. 
Inquiries are comparatively few at the moment. It is quite true 
that a fair quantity of miscellaneous work, chiefly of a local 
character, is available, but there are few contracts of any import- 
ance at present engaging attention. 

There is no fault to be found with the present volume of the 
coal trade. The shipments, so far, com fairly well with those 
of this time last year. The aggregate clearances from the Scottish 
ports in the past week amounted to 247,179 tons, compared 
with 243,252 in the preceding week, and 202,440 in the correspond- 
ing week of last year. The inquiry for long-distance cargoes is 
only moderate at present, and business with continental countries 
is not coming forward so readily as could be desired. The quota- 
tions of shipping coal are nominally unchanged. Business in the 
inland home: of the trade is quiet at the moment. While manu- 
facturers are taking good supplies, the household consumption 
is very much reduced, owing to the prevalence of warmer 
weather. 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 


THOSE whose memories go back to the beginning of the railway 
age will remember that Welsh ironmasters had a great deal to do 
in supplying rails for other countries. Long before England was 
mapped with rails a quiet —— was made in importing rails 
to America, then to Turkey, and afterwards to Russia ; and it is 
just as wel! that the world should know that foreign countries not 
only had best Welsh iron, but were accommodated many times in 
paying for rails with scrip or bonds, some, I am afraid, not 
redeemed to thisday. The subject is brought to mind by the fact 
that Guest, Keen and Co. are now exporting steel rails to America, 
the first time for many years. Local authorities are confident that 
this is due to the great care exercised at the chief works in the 
make of steel, quality being held in higher consideration than 
quantity. At the same time, any observant eye around the works 
can see that quantity is also held as important. The great point 
of effort is to keep both in view. This at Dowlais, Cardiff, is now 
in practical solution. There is no change in steel quotations, rails, 
sheets, bars. Heavy rails are still from £5 5s. Merchant barsare 
firmer. Pig iron has again — droo 

Sir Henry Tyler, chairman of the Rhymney Iron and Coal 
Company, gave an interesting address at one of the institutions of 
the district a few days ago, and referred to the house coal strike 
which has now been waged for nearly two years, and, “although 
it was not a place for discussing the rights or wrongs of capital and 
labour, he would say, as chairman of the Rhymney Iron Company, 
that himself and his co-directors were then sinking four new pits, 
and were anxious while doing their duty to shareholders to provide 
also liberal wages and conditions of employment for their work- 
men.” He admitted one difficulty in making profit on the work- 
ing of coal. ‘‘ Profit depended upon sale price as well as on cost of 
working, and if the men were sometimes vnreasonable in their 
demands, there was as much to be said of the unwisdom of coal- 
owners in selling forward at prices too low to admit of profit. The 
necessity of owners and workers to adopt wiser courses was 
obvious.” 

There is rathera gloomy outlook in the Forest of Dean coalfield, 
unless the Commissioners of Woods and Forests aid in opening up 
the deep seam. Last week an important meeting was held, and a 
deputation arranged to interview the Government upon the matter. 
I do not hear that Mr. Forster Brown has been consulted ; his 
special knowledge on the subject would be of value. 

Last week there was a decided spurt in coal shipments to foreign 
countries. Italy continues its large demand for consignments, 
principally to Genoa ; and one contract for 30,000 tons best steam 
at 14s, 3d., for delivery between June and December, supports the 
belief of a continuance of price. A i oo of coal been 
arranged at Cardiff for Port Arthur. iff coalowners are quite 
prepared for increased demand after the holidays, which, as antici- 
pated, have been lengthened out, little work having been done 
this week until Thursday. Most collieries are well sold for the 
month. Chief sales have been, best steam, large and small, and a 
fair quantity of best Monmouthshire semi-bituminous. In some 
cases buyers have pressed for reduction in this class of coal, but 
sellers are firm. Small steam is buoyant. 

The latest issue of quotations P ages out on ’Change, Cardiff, 
Swansea, and Newport prior to the holidays was as follows :—It 
will be seen that grades are very firm. steam coal, 
Cardiff, 14s, 9d. to 15s.; seconds, 14s, to 14s, 6d.; drys, 12s. 6d. to 
12s, 9d.; best smalls, 8s,; seconds e from 7s. 6d. to 7s. 9d., 
but an inferior small steam is selling at 7s. and under. Best Mon- 
mouthshire semi-bituminous, 13s. 6d. to 13s, 9d.; best ordinaries, 
13s, to 18s. 3d.; seconds, 1ls, 6d. to 11s. 9d. House coal ranges 
from 14s, 6d.; and best samples up to 16s, 6d.; No. 3 Rhondda, 
14s, 6d.; brush, 12s. to 12s, 3d.; small, 9s. 6d.; No, 2 Rhondda, 
10s. 6d. to 10s. 9d.; through and through, 9s. to 9s, 3d.; small, 7s. 
to 7s, 6d. Patent fuel, 14s. 6d. to . Coke from 17s, to 24s. 
Pitwood, on account of heavy imports, has been sold down to 
16s. 9d. Three cargoes came from Waterford one day this week. 
At the Swansea market :—Best malting anthracite, 19s.; big vein 
14s.; red vein, 1ls.; cobbles, 18s. to 19s, Paris, Frenc and 
German nuts—a new classification—2ls. Machine-made large, 
fine, and mixed peas, lls, 6d.; rubbly culm, 6s. Steam coal, 








14s, 6d. Patent fuel, including tax, 13s, 6d. to 14s, 


Complaints of the slackness of the tin-plate trade are rife both 
in the Swansea and Llanelly districts, and the impression is genetal 
that uniess orders are placed more freely some of the mills will bg 
closed down temporarily. A re-start of a few of the mills in th 
Swansea valley took place this week. Authorities think that : 
certain degree of slackness is likely until the wages agreement f : 
the year is entered upon at the end of this month or beginnin ~ 
next. In the Forest of Dean there has been a little more actiyit 
and one order of 98 tons from Lydney has been despatched forgj n, 
The question of manufacturing embossed plates is now under poo 
sideration, and it may be regarded as certain that the same 
enterprise which has been exerted in finding new markets wil] be 
brought to bear on this case. The Mannesmann tube works have 
been busy of late, and the spelter works are all well employed 
Foundries are all well occupied, and in the chief works in the 
valley there is little or no falling off in mechanical departments 
Mond nickel works are very regular. Block tin is quoted at £195, 
cash ; spelter, £20 7s, 6d. cash. Both slightly lower, 

Foreign steel came in with something like a rush before the 
holiday, Newport being, as usual, the chief port of consignment, 
I note a few of the changes as showing their varied character 

rincipally from Antwerp:—100 tons iron, 384 tons steel blooms, 
{694 steel and iron, 889 steel blooms, 1986 tons general, N ewport 
also has been in constant receipt of large cargoes of iron ore from 
Bilbao, and quite took the premier position in steel rail shi 
ments, two important cargoes going to South Africa, one of }; 
tons, and the other of 2653 tons, both for East London, and 
forwarded vid Glasgow and Liverpool. In addition there was g 
substantial consignment sent for Southampton, 

Pig iron is coming in from Barrow and also from Bilbao. 

Mr. Joseph Wethered, chairman of the Great Western Colliery 
Company, and one of the directors of the Taff Vale Railway, died 
on Sunday suddenly. He was in his seventy-eighth year, and had 
been identified with several prominent undertakings, in addition 
to the Great Western Colliery and Taff Vale, such as Gloucester 
tramways and the Bristol Tramway Company. His earliest cop- 
nection with Bristol was with one of the pioneers of the Bristo| 
coalfield, Mr. Handel Cossham, who at one time was a conspicuous 
industrial leader. 

‘* Mabon ” and Mr. R. Bell are associated in an effort to improve 
conditions in the North Walian quarry districts by founding a 
great co-operative scheme. It is proposed to raise a capital of 
£30,000. The project may be regarded as an attempt to find 
employment for the locked-out quarrymen of Lord Penrhyn, and, 
of course, will meet the support of co-operative bodies throughout 
the country. At Doncaster this week it was approved, and moral 
and material support promised, 








CATALOGUES. 


Union Exgctric Company, Limited, 151, Queen Victoria-street, 
London.—Price lists of Union ampéremeters and voltmeters. 

Bryan, DONKIN AND CLENCH, Limited, Lincoln Works, Chester. 
field. —1903 list of gas-exhausting plants, and gas valves, Xc. Xc, 

JosEPH KayYE aND Sons, Limited, Lock Works, Leeds,— 
Catalogue of seamless copper and other oil cans for automobiles, 


JoHN M. HENDERSON AND Co., Aberdeen, Scotland. — Portfolio 
of illustrations of works carried out by the aid of the Henderson 
cableway. 

Brush ELECTRICAL ENGINEERING CompaNy, Limited, London 
and Loughborough.—Bulletins, Nos, 1 and 2, steam dynamos and 
turbo-generators. 

Max ScHARCH AND Co,, Limited, Rheydt, near Diisseldorf. 
Price lists I. to IX., 1903 edition.—Polyphase current motors and 
other electrical apparatus. 

EmprrE ROLLER BearRINGs Company, Limited, 1, Delahay- 
street, Westminster.—Pamphlet describing the various patterns of 
bearings made by this firm. 


ANGLO-AMERICAN MAaAcHINE Toot Company, 6, Lawrence 
Pountney-hill, Cannon-street, London.—Illustrated index and price 
list of the general catalogue of machine tools. 

Drew-Beak, PERKS AND Co., Limited, 7la, Queen Victoria- 
street, London. —Pamphlet on street construction issued in con- 
nection with the Fire Prevention Exhibition. 


P¥YLUGER ACCUMULATOR Works, Limited, 108, Fenchurch-street, 
London, E.C.—This is a neat little book devoted toa description of 
these accumulators, their prices, and other information appertaining 
to their use, 


CASSEL SELF-REGULATING WATER-WHEELS, Limited, 56, Broad- 
street-avenue, London.—Pamphlet No. 10, containing illustrations 
of installations of Cassel constant-speed water-wheels working under 
heads ranging from 42ft. to 1700ft., and developing from I0 to 500 
brake horse-power. 


Vacuum Om Company, Limited, Norfolk-street, London.—A 
little book entitled ‘‘ Oil and Power” has been issued by this firm, 
and is deserving of a few words of praise on account of the 
attractive manner in which it has been produced, and also because 
of the interesting reading which it contains. Not the least 
important feature to those interested in the reduction of friction 
of machinery is the report of comparative power tests made in a 
mill in the United States which serve to demonstrate in a remark- 
able manner how power, and hence money can be saved by effective 
lubrication. 








TRADE AND BUSINESS ANNOUNCEMENTS, 


TuE Simplex Steel Conduit Company, Limited, has opened 
premises 165a, West George-street, Glasgow, under the manage- 
ment of Mr. D. G. Brooks. 

Messrs. Hickig, BoRMAN AND Co., 22, Billiter-street, have been 
appointed sole agents in the United Kingdom for the Diirener 

etallwerke Act. Ges. of Diiren, Rheinland, 

Messrs. T. C, WILLIAMS AND Sons, Limited, engineers, Reading, 
have secured the contract for the erection of a water chute at 
Southport, including hauling gear, passenger lifts driven by 
electric motors, electric lighting, &c. 

T. 8S. McINNEs AND Co., Limited, have removed their office from 
113, Fenchurch-street, to 16, London-street, Fenchurch-street; 
and the business will now be conducted under the name of Dobbie 
McInnes, Limited, at this new address. 





Tue EasTeERN Matt SERVICE.—A small Committee has been 
appointed to consider the best means of providing for the convey- 
ance of the mails to and from the East and Australasia on the 
expiration of the existing contracts with the Peninsular and 
Oriental and Orient Steam Navigation companies. It is constituted 
as follows:—Mr, Evelyn Cecil, M.P., chairman ; Mr. H. Buxton 
Forman, C.B., Assistant Secretary, Post-office ; Sir John Anderson, 
K.C.M.G., Principal Clerk, Colonial-office ; Mr. F. C. Holiday, 
Auditor of Home Accounts, India-office; Mr. S. J. Graff, C.B., 
Civil Assistant to the Director of Transports, Admiralty ; Mr. W. 
E. Smith, Superintendent of Construction Accounts, Admiralty ; 
Sir T. W. P. Blomefield, Assistant Secretary for the Finance 
Department, Board of Trade; with Mr. A, G. Ferard; of the 





Secretary’s-office, Post-office, as Secretary. 











June 5, 1908 


THE ENGINEER 


583 | 








——— 
NOTES FROM GERMANY. 


(From our own Correspondent. ) 


purine this week and the last the tone all 
round has been improving in the iron industry 
sy Bilosia pig iron continues in lively request, 
and a satisfactory employment is reported from 
the malleable iron department. Also finished 
jron was well inquired for upon the week, girders 
being in particularly strong request, and the 
mills, as a rule, cannot take orders at less than a 
four weeks’ term of delivery; M. 105 p.t. re- 
mains the basis quotation free Burbach. Orders 
for heavy plates are given out more freely than 
before; common steel plates cost M. 127-50 to 
M. 130 p.t. free Kénigshiitte. The sheet mills 
are in lively occupation. I } : é 

From heinland-Westphalia likewize fairly 
satisfactory accounts have been received concern- 
ing employment and demand in the iron and steel 
industry. The iron ore trade is steady ; prices 
for the third quarter have recently been fixed on 
M. 10-70 p.t. for spathose iron ore, against 
M, 10-20 p.t. in the present quarter. For 
roasted ditto M. 15 p.t. is quoted, against 
M, 14 p.t. ia the present quarter. The blast 
furnaces in the Siegerland are busier now 
than they have been for a long time, 
crude iron generally being in good request. 
Present quotation for basic, recently fixed at the 
Diisseldorf ‘Change is M. 57-40 to 58 p.t., against 
M. 57 pt., that was hitherto quoted. Luxem- 
burg forge pig M. 45-60 to M, 46-40 p.t., against 
M. 45 p.t., and common bars M, 120 to M. 122 
p.t., against M. 120 p.t. Common steel plates 
stand on M. 130 p.t.; boiler plates, M. 150 p.t. ; 
and steel wire, M. 120 p.t. Inquiry as weil as 

rices for scrap iron have improved. Export in 
billets and blooms continues strong, as consumers 

urchase freely now, expecting both billets and 
looms to become scarce in the second quarter. 
Activity at the rolling mills is fairly good. The 
bar trade has gained in briskness, only prices 
leave hardly any profit, M. 122 being quoted, 
against M. 120 p.t. previously. In heavy plates 
some fairly large orders have been received, 
which will secure regular activity to the mills for 
some months ahead. Employment in the boiler- 
making department is slowly improving. Home 
inquiry for sheets continues fairly good, but a 
falling-off in export can be noticed. 

Demand for engine coal, and also for coke, has 
been increasing perceptibly in Silesia, prices 
remaining the same as before. In Rheinland- 
Westphalia likewise consumption in coal has been 


much stronger than before, and is expected to | 
Also on foreign account ship- | 


further improve. 
ments have been fairly large in spite of a keen 
competition. Gas coal is in vigorous demand, and 
in the coke trade orders are being very freely 
placed. House-fire coal, on the other hand, is 
anything but lively, demand decreasing from 
week to week. 

If there is any change for the better in the 
Austro-Hungarian iron industry, as some think, it 
certainly has been so slight as to be hardly per- 
ceptible. Rails are pretty lively, and the Alpine 
Montau Compan oe recently sold 25,000 q. 
rails to Servia, Girders, plates, and wire nails 
are quiet, and sheets, too, remain dull. 

Rather a quiet business is done in coal and coke 
in Austria-Hungary, but inquiries on the whole 





have been more abundant than formerly, dealers | 
and consumers showing some inclination to place | 
| 11,536. Composite Boarpine, J. C. Roberts and W. J. 


forward orders, 

The state of affairs on the French iron market 
appears to be a little more encouraging, orders 
for nearly all sorts of iron being more freely placed 
than before. 
satisfactory. In the Ardennes a quiet but steady 
sort of trade is done, and in the centre activity 
hasincreased. Inthe Meurthe-et-Moselle depart- 
ment merchant bars are in good call at 150f. 
p.t., while the girder trade is languid, owing to 
a slackness in the building department. 

The business on the French coal market 
remains satisfactory, especially in the Nord and 
Pas de Calais department. 

There has been a good trade done on the 
Belgian iron and steel market. Demand, 
generally, shows an improvement against previous 
weeks, the business on home account having been 
stronger than before, and some large orders kave 
come in from abroad lately. Steel rails continue 
in active request ; nails, too, have improved in 
consequence of an agreement between German 
and Belgian producers. 

Quotations all round are the same as before, 
only the tendency is rather in an upward direc- 
tion. The girder trade has been favourably 
influenced by the improving tone in the building 
<opertment, 

Prices on the Belgian coal market show much 
stiffness ; foreign deliveries, especially to the 
north of France, have been rather heavy of late, 
home inquiry being limited where house coal is 
concerned, but coal for industrial purposes con- 
tinues in active demand. Engine coal, charbons 
Fiénu, stands on 13f. and 15f. p.t. 

_ Statistical figures recently published state 
German general import during the first four 
months of present year to have been 13,441,186 t., 
against 12,159,346 t. and 12,763,738 t. during 
the two preceding years, increase thus being 
1,281,840 t. and 677,448 t. Import in noble 
metals was 398 t. this year, against 367 t. 
and 322 t, in the two years before. Export 
during the first four months of present year 
by 12,058,974 t., against 10,164,296 t. and 
¥,/28,278 t. for the corresponding period in the 
yn preceding years, increase being accordingly 
1,891,678 t. and 2,330,696 t. Export in noble 
metals was 140 t., against 135 t. and 148 t. in the 
two years before, 








ve IMPROVEMENTS AT NEWCASTLE-UPON-TYNE.— 
he new scheme for the extension and improve- 
ment of Newcastle Quay is making satisfactory 
headway, It has received the approval of the 
Trade and Commerce Committee of the Corpora- 
tion, and the Committee have now appointed a 
Special Sub-committee to deal with it in its 
nancial aspects, When this Sub-committee 
heme the whole matter is to be considered by 
the City Council, and its adoption by that body 
18 practically assured, 


Only prices are still anytbing but | 


THE PATENT JOURNAL. 


Condensed from “The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


a When Soretiome have been ‘‘ communicated ” the 
name and address of the communicating party are 
printed in italics, 

20th May, 1903. 

11,494. Convertiste Cycies and Motors, G. Lyons, 
Coventry. 

11,495. RaiLway 
London. 

11,496. Excavators, H. Jubb, London. 

11,497. Warpross. W. Heard. London. 

11,498. PortaBLe Vice, R. E. Nicholson and H. West, 





Wacons and Trucks, J. Shaw, 


London. 

11,499. Tusz Scraper, R. E. Nicholson and H. West, 
London. 

11,500. Cuatns, J. D. Roots, London, 

11,501. Consrructina Loop Raitways, L. Morgan, 
London, 

11,502. Apparatos for Locktnec-up Fores, E. Bush, 
London. 

11,503. SHELF-suPpPpoRTING Appliances, A. E. Rickaby, 
London. 

11,504. ARRANGEMENT for LirTiIne Patients, A. Belzer, 
London. 

11,505. Stoves for Heating Pressinc-rrons, B. Asch- 
heim, London. 

11,506. Apparatus for Creasinc Bars, A. Smith, 
London. 

11,507. Bearinas, W. Hillman, London. 

11,508. Hggt Protectors for Boots, G. R. Holding, 
London. 

11,509. ELecrricaL Mgasurinc INeTRUMENTS, Ever- 
shed and Vignoles, Limited, and S. Evershed, 
London. 

11,510. Garment, W. P. Joyner, London. 


11,511. Buiinps, J. Lawrence and O. E. Wheeler, 
London. 

11,512. Taamways or Trackways, V. Demerbe, 
London. 


11,513. Brake, 
Huddersfield. 

11 514. Fie Firrinos, E. C. Windle and C. W. Bayliss, 
Birmingham. 

11,515. Manuracturg of Tose Fittines, E. Bissell, 
Bismingham. 

11,516. Gotr Bais, E. E. E. Bailey, London. 

11,517. Testiva Papgr, A. Leiner and H. Cremer, 
London. 

11,518. Stipe VaLvefor Stream Pomps, H. F. P. Hawkins. 
—(A. Donus, Germany.) 

11,519. War Gag, C. C. Carstensen, London. 

11 520. Rupeze Tires for Roap Vanicues, L. F. Sachs, 
London. 

11,521. Procsgss for Raisine the Port of Stress, G. A. 
Dick, London. 

11,522. TooL-HOLDER, F. A. Nettelbeck and H. R. Struck, 
London. 

11,523. Serr Acrors, P. Segon, London. 

11,524. SmMoKE-consuMING FiRE- Boxss, J. Billet, 


T. W. Broadbent and E. Brook, 


London. 

11,525. Visratinae Contact Breaker, G. Mamy, 
London. 

11,526. Manuracturg of Vingear, R. Douglas, 

ndaon, 

11,527. Kgyvsoarp Mecuanism for Pianos, G. L. Noe, 
London. 

11,528. Sream Enorgs, H. H. Lake.—(Southwaok 
Foundry and Machine Company, United States.) 

11,529. Rugostats, H. H. Lake —(General Incandescent 
Arc Light Company, United States.) 

11,530. Steam Borer Ciganers, R. B. Hodge, 
London. 

— Propucine Decorative Err«cts, J. P. Butters, 

ndon, 

11,532. WeicHine Macuuygs, F. B. Poupard, London. 

11,533. CLurcuzs and Braxgs, Sir J. I. Thornycroft, 
London. 

11,534. TempgraToRE Excuanoes, H. G. Watel, G. Sea- 
grave, and 8. B. Bevington, London. 

11,5385. Fastenincs for Leeornes, G. L. Watkin, 
London. ; 


Keymer, London. 


11,537. BorrLs -sToprERinGc Devicg, P. Warnevag, 
London. 

| 11,538. SHeaRtInc ImpLEMENTs, H. de Marliave, 
London. ; 

11,539. Matt Margrna and ApprEss Pr'NTING, 
W. P. Thompson.—(€. Owens and D. P. Montague, 





United States ) 

11,540. Patterns of FemaLe Garments, W. P. Thomp- 
son.—(W. Freeman, United States.) 

11,541. Massacine Apparatus, F, Rittmann, née Urech, 
Liverpool. 

11,542, Execrric Dynamos and Morors, C. Russo, 


London. 
11,543. Watcu Pocket for Lapigs’ Dressss, L. M. Lea, 


mdon. 

11,544. Dovuste Woven Fasric, H. J. Haddan.— 
(Zurenger and Co., France.) 

11,545. -Tetecrapaic Puncuixe Macuings, J. Timm, 
London. 

11,546. Ececrric Switcues, C. Stirling, London. 

11,547. Ispicatinc Caanogs in Tempgrature, J. Y. 
Johnson.—(W. M. Fulton, United States ) 

11,548. CoLLapsrpLe Vessgis, J. Y. Johnson.—(W. M. 
Fulton, United States ) 

11,549. Poriryive Gasgs, J. Y. Johnson.—( The Badische 
Anilin and Soda Fabrik, Germany.) 

11,550. PapgER-MAKING Macutngs, A. Lacrcix, London. 

11,551. Drivine Betts, F. M. McLarty, London. 

11,552. Section InsuLaTina Bripogs, H. B. Harris, 
London. 

11,558. Siurce Box, A. 8. Plews, London, 

11,554. Execrric Switcaes and Fosss, Callender’s 
Cable and Construction Company, Limited, and J. 
C. A. Ward, London. 

11,555. Booxnrspinea, J. Geer, London. 

11,556. Swircnes for Startine Evecrric Motors, A. 
H. Adams and J. T. Mould, London. 


21st May, 1903. 


11,557. Courtine for Cottrery Trams, W. Treharne, 
Abertillery, Mon. 

11,558. Uricisation of Carsonic Acip Gas, T, Ryan, 
Liverpool. 

11,559. Support for Nozzues for FIRk-EXTINGUISHING 
Porposss, W. A. Llewellin, C. A. Hayman, and F. 
J. Cooper, Bristol. 

11,560. Potrery TRANSFER MacuIng, H. Geen, Newton 
Abbott, Devon. 

11,561. CARBURETTING of AiR, G. P. J. Lion, London. 

11,562. Brinemse the Trottky PoLLey on EvEcTRIC 
Tramcars in Ling with Tro.tigy Arm, W. H. Cook, 
Manchester. 

11,568. Pyzumatic Tires for Cycizs, R. 8. Wood, Man- 
chester. 

—_ Mxcuanism of Looms, F. Fielden, Burnley, 

ancs, 

11,565. Dritt for Dartiine Coat, W. Timmins and J. 
Engelrest, Birmingham. 

11,566. Fiie for Carps, E. H. Judd, Glasgow. 

11,567. Bonszn Gas Heatina Apparatus, E. 
Pontypridd, Glam. 

11,568. Reamers, J. A. Shaw, Manchester. 

11,569. Apparatus for Humipiryine Air, D. Hall and 
J. H. Kay, Manchester. 

11,570. Batu Bearines, F. Hayes and W. Kemp, Man- 
chester. 

11,571. Courtine for Cottiery Trams, 8, E. Davies, 
Rhondda Valley, Glam. 

11,572. Sous and Hezts of Boors, G. A. Goodwin, 
Manchester. 

11,578. Hyprocarson Burygrs, F, R. Davies, Man- 
chester. 


Davis, 





11,574, Wueets for Venicies, T. Gare, Manchester. 

11,575. Sarety Automatic Courter, E. Billirgton and 
B. 8. Winwood, Langley, near Birmingham. 

11,576. SypHon F.iussaine Cisterys, Johnson Bros. 
(Hanley), Liraited, and J. E. Vaux, Manchester. 

11,577. Soprportine Gas Burners, W. Pratt, Sheffield. 

11,578. Retkasinc PaotocrapHic Ss#uTrers, A. L. 
Menzies, Glasgow. 

11,579. ANnopgs for Evxecrro.ytic Opgrations, F. 
Greenfield, Birmingham. 

11,580. Inpoor Game of Sxtxx, J. L. Jordon, Devon. 

11,581, Arm Pumpine Exornus, J. Fielding, Gloucester. 

11,582. Convayina Raw Materia to Paper MIL1s, T. 
Davidson, Glasgow. 

11,583. Kitcugn Ranoxgs, McDowall, Steven, and Co., 
Limited, and J. D. Duckett, Glasgow. 

11,584. Weicuine Macuines, E. T. Pollard and E. L 
Behrman, London. 

11,585. OvgruzaD TroL_itEy Arms, W. F. Smith, 


on. 

= InsuLaTion Dryina Metuops, H. W. Turner, 
ugby. 

11,587. Bossins for E:ecrric Motors, H. W. Turner, 


ugby. 
11,588. Device for Heatinc Water, G. E. Sherwin, 
Birmingham. 
11,589. Ain TaRoTTLein Perroy Encines, E. G. Young, 
Nottingham. 
ne. Maraices, W. H. Lock.—(H. A. W. Wood, United 
itetes. 
bag SIGgNALLtne on Exectric Raitways, G. Gibbs, 


mdon. 
11,592. Baaxes, M. Cummins, London. 

11,598. Rapip Reparrine Boor, J. T. Nix, London. 
11,594. Macuings for Scurcurve Hemp, W. M. Smith, 


on. 

11,595. ABOLISHING OscILLATIONS of a TRANSPORTED 
Loap, P. . Kershaw, London. 

11,596. Horsz Equipment for Carnryina Water, C. 
Merington, London. 

11,597. Aprons for OcTsipz PassENGERs of VEHICLES, 
C. Brawa, London. 

1),598. PeaamBuLator, G. D. Leadbetter, London. 


11,599. Srroprprina MacuHines, A. Scheuber,. 
London. 

11,600. Ionrt1on of Perrot Encines, H. B. Elcock, 
Birmingbain. 


11,601. Guarp for Watcu Pocket, J. Motherwell, 
London. 
11,¢02. PLayine Carps, J. G. Crichton, London. 
—, Courtine Hewicat Grooves, F. Berszinsky, 
pet 


on. 
11,604. Biack List Portraits Insipz, A. Rose, | 


London. 

11,605. Biug Prist Process, E. A. Carolan.—(The 
General Electric Company, United S8tates.) 

11,606. Macuine Toot Speep-vaRyine Devices, E. A. 
Carolan. —(The General Blectric Company, United 
States.) 

11,607. Bases for IncanpEscenT Evectric Lamps, E. 
A. Carolan.—(The General Electric Company, United 
States.) 

11,608. Lamp Sockets and Saaps Howpgrs, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

11,609. Fuse Pives, E. A. Carolan.—({The General 
Electric Company, United States.) 

11,610. Rotter Bearines, R. Westroem, London. 

11,611. Exeanpixe Foorsais with Arr, C. E. Adams, 


London. 

11,612. Automatic Tap, W. H. Bushell and L. R. 8. 
Tomalin, London. 

11,613. Syrunezs, H. 8. Burton, London. 

11,614. Brakgs for Rartway Trucks, J. H. W. Bourne, 
London. 

11,615. Comprngp Latcugs and Locks, J. E. Keverline, 

ndon. 

11,616. Savery SHackxes, T. Williams, London. 

11,617. Kerosene Ort Enoings, G. C. Marks.—(A. 4. 
Low, United States.) 

11,618. Hixoxs, J. T. Flippen, London. 

11,619. TrtancutaR Bar Dry Sgat, E. B. Jones, 


on. 
11,620. AppLiance for MgpicaL Porpossgs, G. Harrison, 
mdon. 
11,621. Brake SHoxs, J. J. Kinzer, London. 
11,622, Brakes Suogs, J. J. Kinzer, London. 
11,623. Ostarntnc Motive Powsr, W. Friese-Greene, 
London. 
11,624. Burner for Hyprocarzon Ors, C. D. Perillat, 


London. 

11,625. Lrupip Sotution of AcaR-aGaR, P. Jensen.— 
(M. Maetschke, Germany.) 

11,626. Conpuctinc Straw from THRAsHING MACHINES, 
W. Isaac, London. 

11,627. Fring Grate SCREENS or Bonnets, F. Cooper, 


Birmingham. 
11,628. Movuine the Lay ina Power Loom, G. Schwabe, 
London. 
11,629. ExtecrricaL Fosgs, Siemens Brothers and Co., 
Limited, and H. Berry, London. 
11,630. InpIGo - pygstorrs, O. Imray.—(Farbierke 
vormals Meister, Lucius, and Briining, Germany ) 
11,631. Castine Merats, C. H. de W. Green, Weald- 
stone, Middlesex. 
— Utitisinc Latent Heat of Boprss, A. Lang, 
mdon. 
11,633. Srup for Garments, H. T. C. Hunt, London. 
11,634, Exrgcraic Traction, A. Mégroz, London. 
11,635. SigNaLLinc Apparatus for Hoists, D. Bowie, 
ive 
11,636. Sarery Worxkine of Hoists, D. Bowie, Liver- 


ies7. Cuucks of Rock-pRILLING Macutings, J. C. 
Manion, Liverpool. 

11,638. Socks, E. H. Bramwell, Liverpool. 

11,639. SpawneRs EC. Jenkins, Liverpool. 

11,640. Botter Fivss, T. F. Bower, London. 

11,641. Lirg-savine VEssEL, F. and B, E. Terwilleger, 
London, 

11,642. DistrLtinc Water, W. W. W. Bither and J. M. 

‘man, London. 

11,643. Garment Supporter, M. M. Livingston and 
F. L. MacIntyre, London. 

11,644. SHow Carns, S. Feast, London. 

11,645. Recorpine Instruments, E. A. Carolan.—(The 
General Electric Company, United States.) 

11,646. Recorpine InstRUMENTSs, E. A. Carolan.—(The 
General Electric Company, United States.) 

11,647. E.ecrric TRANSFORMERS, E. A. Carolan.—(The 
General Blectric Company, United States.) 

11,648, Recorpine InstRuMENTS, E. A. Carolan.—(The 
General Electric Company, United States.) 

11,649, LicuTninc ARRESTERS, E. A. Carolan.—(T/« 
General Electric Company, United States.) 

11,650. PHotograPHic PLates, Kodak, Limited.—(A. 
Gaffney, United States.) 

11,651. RusperED TareEaps, C. H. Gray and T. Sloper, 
London. 

11,652. STREET-CLEANING Macuings, C. L. Rogers, 


naon. 
11,658. SELF-PROPELLED Roap Wasuers, C. L. Rogers, 


ndon. 
11,654. Necxtizs, C. W. T. Davies, London. 
11,655. Expiosive Enorng, F. Harderbrook and W. 
Rice, London. 
11,656. GotF Batts, F. H. Richards, London. 
11,657. Manuracture of Batis, F. H. Richards, 


mdon. 
11,658. Paonocrapus, J. T. Marsh. —(E. Pathé, 
France.) 
11,659. Fire Escars, G. Parry, London. 


22nd May, 1903. 
11,660. InrERNAL ComBusTIon Moror, C. A. Hamilton, 
Coventry. 
11,661. Vent Pos, J. Elliott and White aud Poppe, 


Limited, Coventry. 
11,662. Gas Firtines, J. H. Kelly, Glasgow. 


Trent. 
11,664. Sorrznine Wats, J. B, Oatesand J. G. Baxter 
Mirfield, Yorks. 





CLEANING Vatvgs, G. L. Bates, Radcliffe-on- 





11,665. Frreptaces, J. Sherwin, Hanley. 

11,666. Freepcaces, J. W. and T. Taylor, Manchester. 

11,667. Sewsnc Macuings, D. Flanagan, Manchester. 

11,668. Corron-mixinc Macuings, T. Lofthouse 
Mavchester. 

11,669. EvcecTro-PLatinG CycLte WHEELS, J. Walton, 
Birmingham. 

11,670. CycLz Stanps, J. L. Edwards, Birmingham. 

= Brakes for Cycizs, R. W. Smith, Birming 
nam. 

11,672. Paoteczon Mecuanism for Sautrie-noxes of 
Looms for Weavine, T. H. Barron —(The Northrop 
Loom Company, United States.) 

11,673. Winp Goarp for Usz in Licutinc Topacco 
Prpgs, C. Wolstenholme, Burnley. 

11,674. Ivwer Tupes for Prgumatic Tiags, J. Mitchell, 
Manchester. 

11,675. Spzep Inpicators, J. H. Smith, Birmingham. 

ag Hanornes for Carts, W. J. Waters, Llantarnam, 
Mon. 

11,677. IncuBators, J. E. Draper, Halifax. 

11,678. ManuracturgE of TusuLaR Raptators for Con- 
LENSING AppaRaTus, J. G. A. Kitchen and L. P 
Perkins, Manchester. 

11,679. OvERMANTELS, W. A. Pye, Manchester. 

11,680, Eartu-Borine Toots, J. W. Radford and R A 
Hall, Nottingham. 

11,681. PHonoorapss, W. G. Heys.—(La Compoynv 
Generale de Phonographes, Cinematographeset Appareils 
de Precision, France.) 

11,682. Bakuxe Tins, A. E. Arrowsmith, Manchester. 

11,683. Insotgs for Boots and Sxoxs, 8. Woodhead, 
Bradford. 

11,684. Constructixc Jorntsof Dray Prpss, A. Austin, 
Bedford. 

11,685. Hackiinc Macuriyes for Frax Fisres, R. H. 
S. Reade, J. G. Crawford, and A. McKibbin, Man- 
chester. 

11,686. Cuasps, A. W. Patching and J. 8. Smithson, 
Manchester. 

11,687. Apparatus for Hospsiine Suzer, A. C. Flint, 
Manchester. 

11,688. Lip for Cooxine Urensits, B. Thomson, 
Garnethill, Glasgow. 

11,689. VexTILaTinc VeHicuEs, G. A. Grindle and W. 
8. Naylor, Pendleton, Manchester. 

11.690. CenTriroGaL Grinpinc Mitt, J. Gucunill, 


Goole. 

11,691. Woxpow Weatuer Srrir, W. Peace, Ontario, 
Canada. 

11,692 TreatTinc Hat Stumps, P. and M. Neumann, 
Berlin. 

11,693. Os. Fitter, G. D. Taylor and J. E. Parrish, 
Scranton, Pennsylvania, United States. 

11,694. BepsTzaps, E. Bromley and C. E. Cleft, jun., 
Pendleton, Salford. 

11,695. Rotumse Merat, J. Wilkinson, jun , London. 

11,696. —- Avtar, E. G. 8. McClellan, Clifton, 
Bristol. 


London. 
11,698. SaL¥-REGULATING Systems for ELEectRic Licut, 
8. E. Page.—(A. S. Adler, United States ) 
11,699. Sewine Macuines, A. H. Yorke, London. 
11,700. E.xcrropHong Receiver, G. C. Geisler, 
London. 
11,701. Nomericat Puzzies, M. Walker, Old Trafford, 
Manchester.—(B. G. Lamme, United States.) 
11,702. FivusHine Cisterns, L. Dienelt, London. 
11,703. Corw PLaster Support, C. Neumann, London. 
11,704. Lypicator for ELecrricaL Purposss, F. Wyatt, 
London. 
11,705. Vatvs Mecuawism, F. Hodgkinson, London. 
11,706. E.ecrrica, Switch Apparatus, J. W. Jones, 


London. 

11,709. Brxpine Books, G. Hayes, London. 

11,710. OversHogs, G. Hayes, London. 

11,711. ExpansisLe Connections for Luyxs, F. Male, 
Birmingham. 

11,712. PResERviNG OgNAMENTAL Brirps’ FEATHERS, 
R. Wolffeastein, London. 

11,718. Cracurr Breaker, W. H. Campbell and P. C. 
Hughes, London. 

11,714. Currie Orgninas in Mountine Boarps, C. W. 
Warne, London. 

11,715. Macuings for Brausminc Vetvets, H. Berndt, 
jun., London. 

11,716. Frxusa Vatve Seats, J. C. H. Cros'and, 
London. 

11,717. Dygsturrs, H. E. Newton.—(The Farbenjsabriken 
vormals Friedrich Bayer and Co , Germany.) 

11,718. Sgir-actinc Locktne Bar for Tsp Carts, B. P. 
Laws, London. 

11,719. Moron Wuests, E. Roux, London. 

11,720. Frkg-RESISTING Stabs for Waxts, R. [lemann, 


ndon. 

11,721. Drivinc Gear for Motor Cars, C. Merington, 
mdon. 

11,722. Apparatus for MgasuRiING Liqurps, W. G. Kent, 
ndon. 

11,723. CLutcHgs, A. Soames and W. Langdon-Davivs, 


mdon. 

11,724. Pomp, E. Jordan, London. 

11,725. Exgcrric Switcues, E. A. Carolan. —(7/e¢ 
General Electric Company, United States.) 

11,726. Exvecrricat Power Factor Inpicators, E A. 
Carolan. — (The General Electric Company, United 
States.) 

11,727. Recorpine Instruments, E. A. Carolan.—(7The 
General Electric Company, United States.) 

11,728. Execrric Swirengs, E. A. Carolan. — (The 
General Electric Company, United States.) 

11,729. Wixpine Forms forCorts for ELECTRICAL APPARA- 
tus, E. A. Carolan.—(The General Electric Company, 
United States.) 

11,730. Systems of ELectric Motor Controi, E. A. 
Carolan.—(The General Electric Company, United 
States.) 

11,731. Bac Fastentnes, Wolfsky and Co., Limited, 
and H. J. Atkinsun and F. W. Grigg, London. 

11,732. MecuantcaL Stoxers for Furnaces, D. Roberts, 


London. 

11,733. CLutcH for TyPE-casTING Macutygs, M. Wehrlin, 
London. 

11,734. Stirrgntnc Heets of Boots, H. W. Cave- 
Browne-Cave, London. 

11,735. ExpLosion Enorngs, E. H. Hamilton, London. 

11,736. Szats for Venicizes, H. 8. Hale, London. 

11,737. Heaps for Drums, W. H. Heybeck, London. 

11,738. TeLePHONE Switcu-corps, H. H. Lake. — 
(Blectrisk Bureau, Norway.) 

11,739. CoIN-FREED TELEPHONE APPARATUS, H. H. Lake. 
—+(G. Sem, Norway.) 

11,740. Sram Traps, J. A. Stetson, F. D. Koehler, and 
T. W. Monahan, London. 

11,741. Tstxescorges, R. H. Broadhurst and F. W. W. 
Baker, London. 

11,742. SOUND-RECORDING INsTRUMENT, C. J. Rawlinson, 
London. 

11,743. Tuermostats, G. B. Bowell and The Pearson 
Fire Alarm Limited, London. 

11,744. VARIABLE SPEED MecuanisM, F. H. Lindner, 
London. 

11,745. Sarety Razors, G. W. Korn, London. 

11,746. IraLtan Irons, B. E. Barton, London. 

11,747. IntERNAL Combustion Enarngs, A. E. Lamkin, 
Croydon. 

11,748. ManvuractuRE of Burtpine Stonss, E. Levi, 


on. 
11,749. Process for Sorreninc Grain, V. Lapp, 
mdon. 
11,750. Treatinc Coat Gas, E. D. Holmes.—(0. N. 
Guldlin, United States.) 
11,751. Mgans for Ienttinc Lamps, P. D. Muylwyk, 


ndon. 

11,752. Hoppgr Rattway Cars, J. Y. Johnson.—{S. 7. 
Wellman, C. F. Street, and C. H. Wellman, United 
States.) 

758. SexTants and QuapRants, E. A. Reeves, 

on, 


Lond 


ll 
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11,75i. TagaTMent of Furnace Siac, H. F. Taylor, 
London. 

11,755. Daiturnc MacHINERY, 
London. 

11,756. Dayine Exrracr of MALt, 
London. 

11,757. Reeropuctne Sparcu, C Sandahl London. 

11,758. Impagss10on PLatss for Dasxtists, R. Brietfeld, 
Liverpool. 

11,759. Luspricanr Contarngers, A. J. Boult.—(H. 
Schneider, Germany.) 

11.760. AcETYLEVE Gas Generators, X. de le Croix, 
London. 


A. L. Steinmetz, 
A. W. Ball, 


23rd May, 1903. 


11,761. Recutatina Execrricat Circuits, E. F. Moy 
and P. H. Bastie, London. 

11,762. Loom Warp Tevsioy Arraratus, G. R. Smith, 
Ossett R.S O, Yorks 

11,763. TecRxcopg, 8S. Richardson, London. 

11,764 Sir-svrpINe Apparatus for VeHICLE:, L. 
Serué, London. 

11.765. Fusipce ELvectrric W. Bill, 
Handsworth. 

11.766. OcTpoor Seat; fur Taamcars, C. W. Pool, J. 
W. Brayshaw, and 8. Howell, Sheffield. 

11,767. Wirt Weavine Loom:, The Firth Company, 
Limitei, and D. 8. Birrell, Liverpool. 

11,768. PakventinG the Breakacs of Warp TaReEaDs, 
T. H. Barron.—(The Northrop Loom Company, United 
States.) 

11,769. SstvacE Mortons of Looms for Wxavina, T. 

tron —{The Northrop Loom Company, United 
States.) 

11,770. Toot for Gatatne Purposss, J. Frost, jun., 
Southampton. 

11,771 Copysotpsrs for Typewriters, F. C. Tipler 
and W. Horabin, Crewe. 

11.772. Miners’ Sarety Lamps, J. H. Humphries and 
D. G. Smith, Langley, near Birmiogham 

11,773. Proricrine the Freer of Hoxsks, R. Glover, 
London. 

11,774. Tae Lartsst, T. F. Williams, Seacombe. 

11,775. Brocks for Parntina Wax. Papsrs, W. A. Leak, 

mdon. 

— LiBouR-SAVING Pick Ham™er, D. Swires, Man- 

ster. 

Rop Covpttne, A. Rathbone Liverpool. 
3. Warr. Hee Caps, J. Washington, Liverpool. 
9. Reraacrory Comp9)siTioy, 8. Graham, Liver- 


Cut-ours, R. 


pool. 

11,780. Ceancz Motion Apparatus for Fancy Looms, 
C. E.. F. P., and A. T. Middleton, and G. Southworth, 
Manchester. 


11,782. Faamines of MPFCHANICALLY - PROPELLED 
Veuiciss, F. H. and C. Hall, Birmingham. 

11,783. ".UBRICATION of SpINDLEs, T. Wilson, Glasgow. 

11,784. ComBrygp CoLuiar and Front, W. J. Johnston, 
Glasgow 

11,785. Wrixpisc Tape on Cores of Gotr Batts, M. 
McDaid, Glasgow. 

11,786. MeasuRING QvUANTITIEs of Mspictngs, H. E. 
Taaffe. Glasgow. 

1,787. Dsau Potato Piantine Toot, F. J. Spiller, 
Taunton. 

11,788. Locktne the Pins of Moxtnc Taam SHACKLES, 
J. Watkins and J. Rees, Bristol. 

11,789. Lames for Bornioxa CarBuREITspD Arr, H. 
Marshall, G. M. Stuart, J. Maton, and F. Weir, 
Glasgow. 

11,790. Gas and Ort Enotes, R. Thomson, Glasgow. 

11,791. Manure DisTRipvrerR and BREAKER, W. A. 
Carnie and J. Christie, Glasgow. 

ro IvrgRNaL Combustion Exciyzs, E. L. Cooper, 
Leeds. 

11,793. Sienatttnc Apparatos, J. D. Dunlop and 
H. M. R. Maddick, Liverpool. 

11,794. Srowixe and WorkinG Aycuors, J. M. Thomas, 
Liverpool. 

11,795. BED3TEAD3, T. Wat2: house and H. P.and G. A. 
Phillips, Birmingham. 

11,796. SpoxDLEs for Looms, T. 8. Crook and S. Hopkin- 
son, Preston. 

11,797. BorrLe-FILLING Macuinss, J. H. W. Ortmann 
and C. W. Herbst, Birmingham. 

a. Covetines, G. T. Jones, Rhymney Valley, 


lam. 

11,799. SpanneRs, N. M. MacKean and C. MacLaughlin, 
Glasgow. 

11,800. Vaentitarors for Ca'myays, D. Smith, 
Giasgow. 2 * 

11,801. Securrn@’ Ratt wa¥ Rass in Cuarrs, A. Lambie, 
Glasgow. 

11,802. Maktxe Mortar of Cement, W. Staab, Cologne, 
Germany. 

11,803. Printinc Dgsions on Faprics, R. Attwater, 


‘eston. 

11,804. ComB:ngp Roastinec Apparatus, T. C. Wild, 
London. 

11,805. RatLway Wacons, J. Shaw, London. 

11,805. MILLING CuTrsr, F. E. Witham, London. 

11,807. Pumps, C. W. Milne and F. C. Haste, London. 

11,808. ComBtnep BaLt Journat and THRvstT BEARING, 
F. W. Witte and The Hoffman Manufacturing Com- 
pany, Limited, London. 

11,809. Daivisc Mecuanim, C. Johnson, London. 

11,810. AmRaTinG Liquips, H. Pearce and The British 
Automatic Aerators, Limited, London. 

11,811. NavicaBLe VéssELs and Piers, A. F. Maitland, 

maon. 

11,812. Socrion Vaivges. P. F. Oddie, London. 

11,813. Vatves of Gas Encings, C. L. Cattell and C. K. 
Grezson, London. 

814. TreaTMENT of F,B20Us Piants, C. E. T. Towns- 
end and C. J. Dear, London. 

11,815. ConTarnxrs for Hongy, F. A. Wienand, 
London. 

11,816. Mzans for Propucine Laczg, L. 
London. 

11,817. Pastons, C. H. Berry and E. J. Walthew, 

ondon. 

11,818. Maxine ARTIFiCIAL Fisutse Bait, W. Steel, 

ndon. 

11,819. SicHTING QoIcK-FiRING Oapnance, A. T 
Dawson and G. T. Buckham, London, 

11,820. Furnaces for Gas Generators, A. Desgraz, 
London. 

11,821. Boox-gpcz Locks, H. L. Symonds and C. Davy 
London. 

2. Automatic GoverRyozs, P. Westphal and W. 
yon Alberti, London. 

11,823. Water Cuortes. T. Folks, London. 

11,824. Apparatus for PLeasuRE Raitways, P. Boyton, 
London. 

11,825. Barrows, A. Rohrmann, London. 

11,826. Etectric Drivinc MecHAnisM for CENTRIFUGAL 
Macurngs, W. E. Evans.—{Allegemeine Elektricitats 
Gesellschaft, Germany.) 

11,827. Aeparatos for Propuctnc Mixtures of Gas 
and Arr, H. H. Lake.—(&¢las Gesellschoft m. b. H., 
Germany.) 

11,828. E.gectric Tetecrapuy, A Muirhead, London. 

11,829. Trousers Stretcuers, V. Honour, London. 

11,830. Presses for Paeservinc Furs, V. Honour, 
London. 

11,831. Means for Scspxypino Picturgs, J. H. Morgan, 


Bratvogel, 


mdon. 

11,832. Vatvg Morton for Exaines, W. G. Bagnall and 
8. T. Price, London. 

11,833. Apparatus for the FinisHine of Boots and 
SHogs, 8S. J. and &. A. Pegg and T. H. Fitchett, 
London. 

11,834. PsianorortTe 
Schoneck, Liverpool. 

11,835.. Device for Grippinc the Harr, A. Marx, 
Liverpool. 

11,836. Evecrriciry Meters, H. T. Harrison, London. 

gy gee Trucks for Rotting Srock, H. A. Hoy, 

ndon. 

11 “rae vanes S1pg-siips of Wuezis, H.C. Russell, 

ndon, 


Repetition MecuHanisms, A. 


a 9 ga EconomiseEr for Srgam Borters, E. Green, 

mdon. 

11,840. Ecgcrr'c ALTERNATORS, O. T. Blhithy, London. 

11,841. VeLocrprpg Sappits, E. H. du Fougeray and 
R. Couétoux, London. 

11,842. Pyzumatic Dustine Apparatus, C. J. Harvey, 
London. 

11,843. Gauegs, P. Walker and E. J. Smith, London. 

11,844. ConTROLLERs of EcectricaL Apparatus, W. H. 
Scott, London. 

i rere Davice for Borriges, D. van Mullem, 

mdon. 

11,846. Transmitting SyNcHRONOUS MOVEMENTS, 
Siemens Br. thers and Co., Limited, and A. T. Bart- 
lett. London. 

11,847. AuTOMATICALLY Paintina Carbs, N. Collins, 

ndon. 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Oficial Gaxette. 


713,412.” Hottow Prosacrite, A. W. Erdman, Derby, 
Conn.—Filed September 11th, 1900. 
Claim —(1) An elongated cast projectile having the 
walls of the rear half thereof substantially uniform in 
thickness, with a thickened nose and a chill piece 


713,412) 


secured in said nose by the molten metal. substantially 
as described. (2) An elongated cast projectile having 
the walls of the rear half thereof substantially uniform 
in thickness, with a thickened nose and a chill piece 
shouldered as shown and secured in said nose by the 
molten metal, substantially as described. 


713,600. Sray-sott Cotter, C J. Carney and J. C. 
Gorton, Dunkirk, N.Y.—Filed January 20th, 1902. 
Claim —(1) The combination in a stay-bolt cutter, 
of a cylinder, a frame thereon, cutting jaws pivoted in 
said frame, a piston in said cylinder, a piston-rod 
extending therefrom upward through the cylinder 
head between the lower ends of said jaws, links con- 
necting the lower ends of the jaws with said piston- 
rod, and cutters on said jaws at an inclination toa 
vertical line parallel with the sides of the jaws, sub- 
stantially as and for the purpose set forth. (2) The 
combinatiun in a stay-bolt cutter, of a cylinder having 


713,600] 
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a recess or chamber in its upper head, a frame on said 
upper cylinder head, cutter jaws pivoted in said frame, 
inclined cutters in the upper ends of gaid jaws, bear- 
ings pivoted on the lower ends of said jaws operating 
on bearing surfaces on the frame, a piston in said 
cylinder, a projection thereon adapted to enter and 
fit the recess or chamber in the upper cylinder head, 
a piston-rod extending from said piston out through 
the upper cylinder head, and links pivoted to the 
lower ends of the cutter jaws and to said piston-rod, 
substantially as and for the purpose set forth. 


713,811. Sram Enorvg Inpicator, 7. Davidson, 
Salem, Mass —Filed May 10th, 1901. 

Claim.—(1) In a steam engine indicator the combina- 
tion, with a steam cylinder and a spherical piston, of 
a spring-operated rod in engagement with said piston, 
a spring adapted to operate said rod, and a pencil 
mechanism operated by said rod, substantially as 
described. (2) In a steam engine indicator the com- 


bination, with a stcam cylinder, a piston consisting of 
a central zone of a sphere, and a spring-operated rod 
in engagement with said piston of a longitudinally 
bodily adjustable spring adapted to operate said rod, 
means fur making the adjustment, and means for 
taaintaining the adjustment, substantially as de- 
scribed. 

713,647. Gas Propucsr, W. 7. Kelly, Bellaire, Ohio. 

—Filed January 25th, 1901. 

Claim.—Q1) The producer and the cover therefor 
having holes through the same and removable cup- 
shaped caps in said holes having flaring walls, and 
balls to seal said caps, substantially as described. (2 





In gas producers, a producer and a water-jackete 


cover therefor having a series of walled holes through 
the jacketed portion, in combination with removable 


[713.647] 


caps engaged in said holes within said walls and 
having flaring top portions, and balls to seal said caps, 
substantially as described. 


713,691. Recom Apparatus ror Guns, C. P. B. 
Schneider and J B. G. A. Canet, Le Creusot, France. 
—Filed April 17th, 1901. 

Claim.—In a recoil apparatus for guns, a cylinder, a 
piston in said cylinder acting to compress a fluid upon 
recoil of the gun, and a closed chamber containing 


A 
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fluid under pressure formed in part by a rigid wall 
and in part by a flexible dise or cap exposed to the 
fluid which is adapted t> be compressed by the piston, 
said disc being free at its middle part to move with 
variations in the pressure of said fluid. 


713,767. Cortinc Cuamper for CorLtxe MetaL Strips 
into Tuses, 7. A. Judge, Sheffield, Bngland.— Filed 
May 23rd, 1902. 

Claim.—In a coiling chamber for use in. the mauufac- 
ture of metallic tubes from continuous strips, a central 
cylinder C, having upon its periphery a projecting 


helical path P, and surrounded with a circle of rollers 

R, the said rollers being arranged helically as a series 

to lie opposite the helical path P, as hereinbefore de- 

scribed and set forth. 

713,768. Hicu-pressure Burner for INCANDESCENT 
Lamps, J. and G. Keith, London, Eagland.— Filed 
June 24th, 1902. 

Claim.—A high-pressure burner for incandescent 
lamps composed of two tapered, seamless tubes, a cup 
shaped thimble uniting said tubes, a mantle holder 
supported on the thimble, the lower tube being formed 








with a perforated swelling, a gas-admission cone 
adjustably engaged with the lower tube, and projecting 


into the swelled ages thereof, and a nipple adjust- 
ably engaged with the cone. 
713,786. Meratiic Venicte Wues, 7. Midgley, 
Columbus, Ohio.—Filed September 22nd 1902. 
Claim,—({1) A tubular metallic wheel spoke provided 
with a wedge shaped head having a trarsverse rein- 





force thercin, (2) A tubular metallic wheel spoke 





having an enlarged head, and a transverse reinforce 





poeta joined to the inside of the walls of the 
713.860, Exuaust VALVES ror INTERNAL Coyan 
Morors, W. J. Crossley, Manchester, and 7 oe 
son, Marple, England.—Filed Pebrwary 151), 1903. 
Claim.-(1) In an internal combustion engine ‘4 
combioation, and exhaust valve, a piston attached PS 
the exhaust valve. which valve is of somewhat great ad 
diameter than said piston, a removable liner in which 
the piston works gas-tight, water inlets and outlets to 
the piston and valve, both of which latter ar; hollow 
and adapted to contain water. substantially ag 
described. (2) In an internal combustion engi_e in 


(713.660) 5 - ; 
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combination, a hollow exhaust valve a, a hollow piston 
¢ formed in one piece with said valve a, which is of 
somewhat greater diameter than the piston c, a remov- 
able liner d, within which the piston « works, a spring 
adapted to return the valve to its seat after opening, 
water inlets and outlets to the piston and valve, sub. 
stantially as described. 
714,149. Reversixnc Cam ror Enpiess Convayvors, 
P. B. Clarke, New York, N.Y.—Filed Jan y 4th, 
1901. 
Clain.—The combination with a conveyor having 
ivoted buckets, of a cam arranged in the path of the 
uckets and adapted to partially reverse the same to 


(714,149) 














swing the said buckets from one side of the ccnveyor 
chain to the other, anda guide arranged in rear of the 
cam and adapted to engage the buckets to complete 
the movement thereof, substantially as descriled. 


714,213. Vatve Gear ror FLUID-pRESSURE ENGINES, 
J. T. Marshall, Leeds, Ergland.— Filed April 25th, 


1901, 

Claim.—In a valve gear for fluid-pressure engines, 
the combination of a link, a slide for supporting the 
link, parallel guides fur the slide attached to the 
engine framirg. an excentric, a rod connecting the 


excentric to the slide, a second excentric and rod 
connecting same to a lever and link mechanism 
supported by the engine framing, said lever and link 
mechanism also connected to an arm on the link first 
named, for the purpose and in manner ‘substantially 
as herein set forth. 
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INDIAN RAILWAYS. 





Ir has long been recognised that the administration of 
Indian railways is defective and largely obsolete; and from 
the appointment of Mr. Thos. Robertson as a Special Com- 
missioner to inquire into the workings of the system, 
it is fair to assume that the Indian Government were not 
without misgivings on the point. Mr. Robertson has 
now issued his report, and the mail brings copies of it. 
We are probably not far from the mark in saying that 
this very candid document must have caused amazement 
to both the Government and the railway officials ; to the 
former on finding its attitude towards railways so severely 
condemned, and to the latter on finding the Commis- 
sioner so strongly in favour of all they have urged for 
years, and more besides. Mr. Robertson does not throw 
plame upon any particular individual action on the part 
of the railway or Government officers, but upon the 
system; and his report is in reality a long, cogent, and 
forcible plea for the removal from the railways of the 
present harrassing and obstructive Government control ; 
for the supersession of a Public Works officer with no 
practical experience by a thoroughly expert Railway 
Board; and for running the railways as a commercial 
concern and not on the same lines as an unproductive 
Government department. If this is done, he is con- 
fident that the railways will be a great success, 
commercially and financially, a source of prosperity to 
the people, and a great aid to the Government in the 
development of the country. At present the power 
reserved by the Government for interference in all details 
of management is so extensive that its control is carried 
down often to the most trivial matters; and no expendi- 
ture, however small, whether on revenue or on capital 
account, can be incurred without the prior sanction of the 
Government. One can understand, therefore, that strong 
representations should have been made to the Commis- 
sioner by the railway administrations, of the great 
inconvenience and difficulty which they experience in 
carrying out their duties owing to what they regard as 
the excessive interference of the Government consulting 
engineers in India and their deputies, and the Govern- 
ment examiners of accounts, in all matters connected 
with the management of the railways. It was urged 
that whereas previously the Government control ex- 
tended only to principles and main items of expenditure, 
it had now developed into a close examination and 
criticism of the most petty details; and that fault is 
found about the most trifling matters and “ opinions 
expressed how things might have been done differently 
which led to no good and were only a source of irritation.” 
Complaint has also been made of what is regarded as the 
high charges the railway companies were required to pay 
to the Government for supervision and control. It 
appears that the consulting engineers spend a large part 
of the summer months in the hills, which prevents 
verbal discussion of matters more or less urgent, and 
causes delay, which is sometimes serious, in the conduct 
of business, as well as misunderstandings and friction. 
The Government officers are developing more and more 
aversion to the criticism of men at least as capable of 
forming a sound opinion as they are themselves, and 
often of far greater practical experience. Mr. Robertson 
expresses the conviction that the companies’ officers are, 
as a consequence of the excessive control now exercised 
over them, prevented from performing their duties in the 
manner which would conduce most to the benefit of the 
public, the shareholders, and the Government. The 
conclusion at which he has arrived, “after giving the 
fullest consideration to all the circumstances, and after 
weighing very carefully the advantages and disadvantages 
of the present system,” is that it should not be necessary 
to exercise a greater degree of control over the com- 
pany-worked railways in which the interests of the 
Government and the company are in harmony, than is 
now exercised over the State-worked railways; and that 
while it is essential that the Government should retain 
full power of control the exercise of that power in 
the form which it now takes over the management and 
revenue expenditure on railways worked by companies 
under the revised contracts is not only productive of no 
good, but is both wasteful and harmful; that neither the 
Government nor the public would suffer by the entire 
withdrawal of such control; and that the only remedy 
which will be thoroughly satisfactory and lastingly 
beneficial in the case of such company-worked railways 
is to adopt the system of control exercised over State- 
worked railways, and (1) to discontinue the office of con- 
sulting engineers with its establishment; (2) to withdraw 
the Government examiners of accounts ; and (3) to 
permit the boards of directors and their representatives 
in India to administer and work the railways entrusted 
to their care, both as to management and revenue expen- 
diture, under such control by the Government of India 
as will ensure the interests of the public and the 
Government being adequately protected, and under such 
general rules as the Government may deem it necessary 
to lay down. 

To railway men it is obvious that control of a huge 
network of railways such as India possesses should not 
be in the hands of officials more or less unacquainted with 
the practical working of railways. It is not conducive 
to efficiency ; it creates airs of superiority on the part of 
the officials, which means that progress is impossible, 
because the suggestions of practical men are ignored ; 
and, further, these officials are so wrapped round with 
the precedents of their office that anyway they are quite 
unreceptive. Therefore Mr. Robertson’s contention that 
if the railways of India are to be raised to, and main- 
tained at, that standard of usefulness to which they 
could and should attain, their control should be entrusted 
to a small Board composed of specially qualified railway 
men, will appeal to all as the inevitable thing. The 
Board, it is contended, should consist of men of home 
training to begin with—not because suitable men may 
not be available in India itself, but because in the initial 





stage, and while the department is being put into proper 
working order, they should be free from local traditions 
and prejudices. To be successful, the operations of the 
Board should be excluded from the general administra- 
tion of the Government. By the creation of such a 
Board, the Home and Indian Governments would be 
relieved of much complex work which is at present 
unavoidable, and a saving of over Rs. 5,00,000 annually 
would be effected. It is proposed that the body should 
consist of a chief commissioner with a thoroughly prac- 
tised commercial knowledge of railway working, and who 
should be a member of the Viceroy’s Council for railway 
matters ; and two other commissioners, both of them men 
of high railway standing, with a similar training to that 
of the president. In addition there-would be required a 
secretary, a chief inspector of railways, and the requisite 
number of ordinary inspectors and of Government 
auditors. 

We have not space on this occasion to go in detail into 
all the issues raised by Mr. Robertson in the course of 
his lengthy report—departmental organisation, railway 
finance, expenditure on new lines, suggested links for 
bringing isolated districts into the general scheme, the 
backwardness of facilities, and so forth. But from the 
chapter on the working of railways one finds evidence of 
shortcomings that are, in some instances, nothing less 
than astounding. For example, the Commissioner points 
out that the average speed of the fastest trains is no 
more than 22 to 30 miles an hour, and of slow passenger 
trains no more than seven to 17 miles an hour—a condi- 
tion “which cannot be justified by the poverty of the 
traffic, because the average number of passengers per 
train is greater in India than in any other country in the 
world.” For goods trains, again, the present speed 
ranges from three to seven miles an hour—an “ intoler- 
able” state of things due largely to want of a proper 
system of running goods traffic; and the whole arrange- 
ments need complete revision. There are plenty more 
directions in which something might be done for the 
encouragement of traffic. It is suggested that fares and 
rates of freight are too high, that passenger stations and 
goods depéts should be situated in more convenient and 
accessible places, that local industries should be en- 
couraged and fostered by offering special rates, that 
railway companies should not be exempt under law, as at 
present, from liability for loss of goods due to remissness 
or actual peculation by their own servants, that special 
consideration should be shown in the case of the coal 
traffic, and that the rolling-stock is not well adapted to 
the requirements of the traffic. “Engines of higher 
power are wanted, and bogie carriages should gradually 
supersede all others. All third-class carriages should 
have lavatory accommodation, and all carriages should 
be widened. The present carriages are much narrower, 
relative to the gauge of the railways, than in America or 
on the Continent.” The alleged shortage of the wagon 
supply seems to Mr. Robertson to be due to a great 
extent to the wasteful and dilatory methods of utilising 
the existing supply. An enormous amount of money 
could be saved by the better utilisation of the rolling 
stock, and before the Government sanction an increase 
in the present supply they should, according to the Com- 
missioner, require very clear evidence that the difficulty 
cannot be overcome in a less costly way. 








AGRICULTURAL MACHINERY IN NEW 
ZEALAND. 
By A New ZEALANDER. 


Ever since it became practicable to send her produce to 
the Mother Country, through the development of steam 
communication, the Colony of New Zealand has been 
well in the van of progress as regards the use of agricul- 
tural machinery. With dear labour and short working 
hours, it was imperative that full advantage should be 
taken of every improvement in these appliances, else it 
would have been impracticable to compete with the 
British producer at a distance of the Globe’s semi-cir- 
cumference, involving a heavy cost of carriage by sea. 
This was early recognised, and the conviction was trans- 
lated into action with the vigorous promptitude which 
characterises the methods of that most English, yet 
most progressive, of all our Colonies. 

In New Zealand could never be seen such specimens 
of farming enterprise as have recently interested the 
writer of these notes while travelling in England. For 
instance, within 40 miles of London wooden ploughs of 
the same type as those shown in the Saxon chronicles 
of more than a thousand years ago were in regular 
work! Even in the Fen country single-furrow ploughs 
drawn by three horses and attended by two men—one to 
drive and one to hold the plough—is a common spectacle. 
A large field of magnificent wheat was ready for cutting 
at the end of a showery summer. A fine interval 
occurred, and the wheat was dead ripe, so on a Saturday 
morning two men were set to “peck” at it with old- 
fashioned sickles. Next day, being Sunday, saw no work 
in progress. On Monday the rain returned, and that 
splendid wheat was badly “laid,” and the crop was 
completely spoiled. 

This is the way things are not done in New Zealand. 
More than 35 years ago six-furrow steam ploughs 
were used in the Southland district, as well as other 
modern machinery. For years past in the principal 
wheat-growing localities the corn which is standing in the 
morning has been reaped, bound, thrashed, winnowed, 
bagged, and put into railway wagons by nightfall. Not 
long ago an enterprising young New Zealand agricul- 
turist came ‘‘Home,” as they all call it, to visit a rich 
uncle who farmed largely in the Midlands. He was con- 
fident and conceited, as young colonists are, and he 
chatted freely about his colonial farming. His uncle 
listened with a hardly-concealed sneer, and when he had 
finished, said: “Ah, well, you just come with me, and 
I'll show you something like agricultural machinery.” 


They went to the farm. “There now,” said the uncle, 
pointing to some brand new and smartly painted im- 
plements; “that’s what you ought to have in New 
Zealand! If you had that sort of thing, you might do 
some good.” The youth looked at the gorgeous machines 
with open disrespect. ‘ Well,’ he remarked, “we did 
have things like those many years back, but we burned 
them all a long while ago, as they were quite outof date.” 
The uncle snorted with indignation, and struck the pre- 
sumptuous nephew’s name out of his will. He was heard 
to say afterwards that he didn’t know where colonists 
expected to go when they died! Yet that colonial youth 
was accurate, if offensive. A dozen years ago a very 
eminent English manufacturing firm sent out to New 
Zealand one of their smartest travelling agents to intro- 
duce some new machinery which they had just brought 
out, and which they thought would be a boon to a go- 
ahead agricultural Colony like New Zealand. They waited 
in confident expectation for a large telegraphic order 
from him, Instead, they received, to their consternation, 
a cable message from the agent, to the effect that this 
“new” English machinery had been in use in New 
Zealand for several years, and was being superseded by 
moré modern and improved machines which he had never 
even seen or heard of before. But he wasa sensible agent, 
and his firm was a sensible firm. He took copious notes 
of what he saw, and they promptly faced the situation, 
brought all their methods up to date, and speedily reaped 
their reward. 

These specific facts are cited as showing more forcibly 
than mere generalisations could, how essential it is that 
British manufacturers should keep closely in touch with 
the Colonies, and should realise that only the newest and 
best and most up-to-date appliances stand any chance 
of acceptance by those progressive young communities. 
The old notion that “ anything will do for the Colonies ” 
has long been obsolete. 

Originally most of the agricultural machinery used in 
New Zealand came from what may be termed an older 
British Colony—the United States of America. Just as 
the American type of axe had long been found incom- 
parably superior to the British type for forest-clearing, so 
the American farming implements were soon found to be 
much more “handy” than the British manufactures of 
those days. But, as will readily be imagined, it was not 
long before so enterprising a Colony as New Zealand 
began to make her own machinery. And this industry is 
now a very large and important one, although there still 
is scope for extensive importation. New Zealand is 
loyal and Mother Country-loving to the backbone, and 
greatly prefers to trade with Britain rather than with 
America or Germany, provided that she can obtain what 
she wants as cheaply. But New Zealand is not prepared 
to pay more to British manufacturers than to American 
or German ones, or to accept what they may happen to 
have in hand in lieu of what she requires. There have 
been too many cases in the past of British manufacturers 
declining to modify their own types to suit colonial 
customers, and saying in effect, “ This is what we make 
and sell—you can take it or leave it!”” And then the 
colonists usually did “ leave’ it, going elsewhere for what 
they needed, and getting what they desired to buy 
instead of what the manufacturer desired to sell. But 
we are “ changing all that’ now-a-days, and it was high 
time ! 

Coming now to more detail, it may be said that of the 
total amount of agricultural machinery used in New 
Zealand, about one-third is made locally in the Colony 
itself, one-third imported from America, and only the 
remaining third from the United Kingdom. In fact, one 
New Zealand firm of manufacturers actually exports 
ploughs to a large extent, sending its ploughs not only 
to Australia, but even to America. Very few ploughs 
are now imported to New Zealand from Britain, farmers 
having come to the conclusion that their precise needs 
are better understood by the local makers. The class of 
plough which is mostly imported is one which, having a 
short mould-board, breaks up the soil as it turns up. A 
large use is made of three-furrow ploughs.. Indeed, in 
the great wheat-growing district of South Island, mainly 
in Canterbury, hardly any other type of plough is to be 
seen. In some places, where boulders largely abound on 
the top of the ground, with good soil underneath, the 
ploughs are drawn by traction engines. There are not 
many cable steam ploughs in use, although this was the 
earliest type of steam ploughing tried, the ploughs being 
hauled by wire cables from stationary engines. It is ~ 
possible that any improved method of ploughing by 
mechanical traction would find ready adoption in New 

Zealand. Drain-ploughs, which drive a sort of bolt 
along under the actual furrow, are much employed in 
the heavier clay soils. 

Harrows and rollers are mostly of local make. The 
disc-harrow is largely used. Drills are procured from 
various sources of supply—some from Britain, some 
from America, some from local manufacturers. The 
kind which simultaneously delivers the seed wheat and 
chemical manures is always preferred. The reaping and 
binding machines used in New Zealand are chiefly im- 
ported, largely from the United States, whose manu- 
factures of this class have always enjoyed a high reputa- 
tion in the Colony. It may be mentioned here that some 
of the New Zealand firms that are manufacturers of these 
machines are also importers of them, and so give their 
customers the option between local makes and imports. 

Thrashing and winnowing and bagging machines are 
almost exclusively imported by New Zealand. Few, if 
any, are made in that Colony. Many are imported from 
leading British makers, such, for instance, as Hornsby, 
Ransome, Ruston and Proctor, &c. Chaff-cutting and 
bagging machines also appear to be mostly imported 
either from Britain or from America. This 1s the case 
also with potato-digging machines when these are used, 
but as a rule in New Zealand the practice is to plough up 
the potatoes when ready for lifting. 

As regards stationary steam engines for agricultural 





work, there is not much difference between the numbers 
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of those imported and those made in the Colony. Pro- 
bably it would be a fairly correct approximation to say 
that rather more than one half the total number are 
imported, and rather less than one half of the total 
are constructed in New Zealand. The boilers are almost 
invariably made on the spot. Local manufacturers are 
continually extending their operations, and, of course, 
also their appliances, for the output of agricultural 
machinery. 

Practically all the machinery used in dairy factories, 
creameries, &c., is as yet imported, with the single excep- 
tion ofchurns. Separators, pasteurisers, cream elevators, 
&e., are all brought in from abroad. The tinware which 
is so extensively used in dairying is entirely made in the 
Colony. Also the machinery required for meat freezing, 
and, indeed, for refrigerating purposes generally, is still 
imported either from Britain or from America. So far 
as can be ascertained a large proportion comes from the 
United States. It may be noted here that Canada is 
also doing a very large trade with New Zealand in 
agricultural machinery and implements, but so far the 
lion’s share is enjoyed by the United Kingdom and the 
United States. 

It will be seen from the foregoing review of the situa- 
tion—necessarily of a somewhat cursory character—that 
there is still a large opening in New Zealand for the 
introduction of agricultural machinery and implements, 
provided these be of the most modern possible type, 
with all the latest improvements and suited to 
the various special local needs. These conditions, 
however, are essential. Even the strong feelings of 
loyalty and patriotism, which, perhaps, run higher in 
New Zealand than in any other British dominion, will 
not induce agriculturists to be content with machinery 
that does not meet their requirements while it is possible 
to obtain from other quarters precisely what is desired. 
Tt is necessary, therefore, for British makers to bear in 
mind that in catering for the Colonies it is absolutely 
imperative that they should carefully study not merely 
the needs and wishes, but even the “fads” of their 
customers, in the same way that American and German 
manufacturers do, with the result of cutting Britain, to a 
large extent, out of various profitable trade openings. 
There are cheering symptoms, however, which suggest 
that this useful lesson has at last been learned, or, at 
least, is being learned, in which case there seems no 
valid reason why the Mother Country should not hold 
her own well in the trade with her Colonies as regards 
the machinery and implements used in agricultural and 
pastoral pursuits. 

It should be noted that the exemption from Customs 
duties on importation include—all machinery for agricul- 
tural purposes, including chaff-cutters, corn-crushers, 
corn-shellers, also articles used in manufacturing the 
same, viz., chaff-cutting knives, tilt-rakes, fittings for 
thrashing mills, forgings for ploughs. All agricultural 
implements. Artificers’ tools, axes and hatchets; spades, 
shovels, and forks ; picks, mattocks, quartz and knapping 
hammers ; scythes, sheep shears, reaping hooks, soldering- 
irons, paperhangers’ scissors; butchers’ saws and cleavers. 
Engineers’, boilermakers’, brass-finishers’, smiths’, and all 
metal and wood-workers’ machine and hand tools. Iron 
boiler plates, and unflanged end-plates for boilers ; boiler 
tubes not exceeding 6in. in diameter, and unflanged ; 
Bowling’s expansion rings; furnace fiues; machinery 
exclusively for the purpose of the manufacture of beet- 
root sugar ; reapers and binders, and reaping and mowing 
machines, and extra parts for the same; materials for 
manufacturing agricultural machinery, namely, reaper- 
knife sections, fingers, brass and steel springs, malleable 
castings, discs for harrows, mould-boards and plough 
shares, mould-board plates, and steel share plates cut to 
pattern, skeith plates; ploughs and harrows, combined 
threshers; riddles and sieves. 

Therefore, the New Zealand manufacturers cannot be 
said to be assisted by any protective duties, but bave to 
compete on the same level with manufacturers outside 
the Colony, the latter being handicapped only by the cost 
of carriage, just as New Zealand producers are by the 
expense of conveying their products to the Mother 
Country. 








UNIVERSITY OF PENNSYLVANIA.—The new engineering building 
of the University of Pennsylvania is to be a three-storey and base- 
ment brick structure, 300ft. long, 160ft. deep, and provided with 
40ft. and 50ft. wings. The total floor space in the building will 
be 127,000 square feet. The basement will contain the mechanical 
plant for warming and ventilating, together with locker rooms and 
a few laboratories and storage spaces. On the first floor will be 
the main offices, a small foundry, metal and wood-working shops, 
and laboratories for electric, mechanical, cement, and hydraulic 
investigations. The last-named will include an 8in. well 100ft. 
deep, for testing various forms of deep well pumps and air lifts. 
The second floor will contain the library, recitation and drawing 
rooms, a small electrical laboratory for alternating-current work 
exclusively, and an assembly room for the students. The third 
floor will contain museums, drawing rooms and small assembly 
halls for the engineering societies, together with private rooms for 
the instructors, It is expected that the building will be ready 
for use in eighteen months, 


A New BRIDGE acROSS THE WEAR.—It is now announced that 
& commencement will shortly be made with the erection of an 
additional bridge across the river Wear, the need of which has 
been increasingly felt during recent years. Some three years ago 
the North-Eastern Railway Company and the Corporation of 
Sunderland jointly agreed to provide a bridge for railway and 
vehicular traffic, and parliamentary powers were obtained for the 
work, Starting from the Hylton, Southwick, and Monkwear- 
mouth branch of the North-Eastern Railway, a short line will go 
to the east of Wear-street, Southwick. The bridge section of the 
undertaking then follows. It will extend from Wear-street, 
across the river, to near to Havannah-street. On the Sunderland 
side of the river a short line will join the bridge, leading to the 
Millfield Station and the Penshaw branch of the North-Eastern 
Railway. The new bridge will be of steel construction of four 
spans—one of 300ft., and three of about 190ft. each, with archways 
at the end, whilst widenings of portions of the Penshaw branch of 
the North-Eastern Railway have been rendered necessary. The 
work will be erected from the designs of Mr. Charles A. Harrison, 
the engineer of the Northern Division of the North-Eastern Rail- 
way, and is estimated to involve an outlay closely approximating 
upon £400,000. 





ENGINEERING CONFERENCE VISITS. 


Most of our readers are aware that an engineering Confer- 
ence is to be held, under the management of the Institu- 
tion of Civil Engineers, on Wednesday, Thursday, and 
Friday, the 17th, 18th, and 19th inst. In connection 
with this Conference there will be, as in former years, a 
series of visits to various engineering works of interest. 
One of these is to the power-house at Chiswick of the 
London United Electric Tramways, Limited. Of this we 
gave an account in our issue of last week. To-day we 
publish illustrated accounts of the large reservoirs at 


Staines which have been constructed by a joint com- | 


—<—<—<$<—= 
make the examination and the Board now exists, and we 
can only hope that the price that will have to be paid for 
water in the future will not rise to a burdensome figure 
instead of, as some have hopes, falling below its present 
amount. In the case of the Staines reservoirs, as in 
those of others now constructing, the Board wil] reg) 
where the companies have sown. There can be m4 
doubt whatever that they will form a most valuable asset 
to those who will in future govern the water supply of 
London. The engineers who will visit them cannot fail 
to be impressed with the huge area of water held up by 
the reservoirs, the solidity of the workmanship, and the 
ingenuity displayed in the design of all the arrangements 
This visit will assuredly prove of great interest. . 
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mittee representing the West Middlesex, Grand Junction, 
and New River Water Companies, and also of the Great 
Eastern Railway Company's works at Stratford. In later 
impressions we hope to publish descriptions of other 
works which will be visited. 


THE STAINES RESERVOIRS. 


Wuen the party of members attending the Engineering 
Conference visited the site of the Staines reservoirs In 
June, 1899, they found a very different state of affairs to 
that which now exists. Then, the excavation for the 


Section of Reservoir Embankment 
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Fig. 1 -STAINES RESERVOIRS—ROUTE OF AQUEDUCT 


We have on several occasions been enabled by the 
courtesy of the waterworks authorities concerned, and of 
the engineers, Mr. Walter Hunter, and Mr. R. E, 
Middleton, MM. Inst. C.E., who are responsible for the 
work, to give descriptions of the progress of these 
reservoirs. In the face, however, of having to some 
extent to repeat ourselves, we feel that in order to make 
this description complete in itself we may well give a 
detailed account of the whole scheme, so that the 
members proposing to make the visit may have before- 
hand a proper conception of the magnitude of the works 


more led to this course by 
the fact that we find that the 
finished work differs in some 
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small details—such as sizes 
of pipes—from what was at 
first intended, and, as such, 
given in our pages. For the 
following account, and for 
the interesting drawings and 
engravings which accompany 
it, we have to again express 
our indebtedness to Messrs. 
Hunter and Middleton. 


The Staines reservoirs, as 
most of our readers are 
aware, have been constructed 
under the direction of a joint 
committee representing the 
New River, West Middlesex 
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Section of Large Aqueduct 
Fig. 2—STAINES RESERVOIRS—DETAILS OF 


reservoirs was but a third completed ; hardly any of the 
embankment was really finished; work on the engine- 
house was barely more than begun; and but little had 
been done on the conduit running from the reservoirs in 
the direction of Hampton. Now, the whole work is 
finished, and it certainly forms one of the most in- 
teresting civil engineering constructions in the neigh- 
bourhood of the metropolis. We have repeatedly said 
that if only the Londoner would have interested himself 
sufficiently to examine the works owned and being 
carried out by the various water companies, there would 
have been no need for a Water Board. He—the 
Londoner—would have realised that his future welfare 
was being amply provided for, and would have ceased to 
agitate for a change in ownership. However, he did not 


Section of Small Aqueduct 





and Grand Junction Water 
Companies. The Act under 
which the works have been 
carried out entitles the com- 
panies to abstract daily from 
the river Thames such quan- 
tity as is flowing down the 
river above 300 million gal- 
lons at Penton Hook, but the 
quantity thus taken must not 
exceed 100 million gallons a 
day. Not more than 35 mil- 
lion gallons a day must, how- 
ever, be supplied to the three 
companies. A glance at the 
plans given herewith will 
show that the site of the intake is just above Bell Weir. 
Here there are erected buildings of picturesque design— 
see Fig. 3—so as not to mar the beauty of the river—these 
buildings being for the machinery at the intake works 
and the housing of the attendants. The machinery 
consists of pumps for hydraulically working the necessary 
sluices and for cleansing the grids and sieves put up to 
keep the floating and suspended solids of large size from 
entering the conduit. The straining arrangements con- 
sist of a semicircular grid with upright bars placed some 
two inches apart. This keeps out the larger objects. 
Four feet inside of this there is a vertical wire sieve with 
small meshes. This keeps back the smaller particles, 
with the consequence that the water as it enters the 
conduit is particularly free from anything which may 


AQUEDUCT 











a 
oy 
md 
cS 
e 
a 








Juné 12, 1908 





THE ENGINEER 


587 











obstruct the pumps or otherwise prove objectionable. 
After passing through the sluice house, the water goes 
first of all into a short length of open channel, which has 
an oval bottom with sloping sides. It then passes into 
a double tunnel of the section shown in Fig. 2, each 
tunnel being 8ft. 3in. wide by 7ft. 10in. high. These 
tunnels are some 350 yards long, and the depth of water 
in them is 6ft. 4in. When it emerges from them, it 





passes into another open conduit with oval bottom and 


the engine-room. The engines work at a steam pressure | 
of 150 lb. on the square inch, and make twenty-eight | 
strokes inaminute. They have cylinders 1lin., 18in., and | 
29in. diameter, with a 30in. stroke, and each double engine, | 
with its pumps—which are double-acting and have a | 
diameter of 35in.—is intended to pump 16} million | 
gallons a day into the reservoirs, the lift being some 
89ft or 40ft. at top water level. The condenser forms | 
part of the pump in each case, the water pumped being 
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Fiz. “—STAINES RESERVOIRS—BUILDINGS AT THE INTAKE 


sloping sides, this conduit being 13ft. wide at the bottom 
and 15ft. 9jin. at the top, and being 8ft. deep. 


| used for circulating. 
This is | 


known as the Jarge aqueduct, and it continues, with | 
sundry modifications to overcome obstacles, to the | 


engine-house. 
crossed, this being effected by means of two steel 
syphons; then, lines of the Great Western and South- 
Western railways are met and passed under in double 
tunnel; and also the Wraysbury and Colne rivers, steel 
syphons again being used. The crossing under the rail- 
ways was effected by a fine piece of engineering work. 
Of course traffic could not be interrupted, and large 
baulks of timber 2ft. square were laid down to take the 
rails. Some of these baulks were 90ft. long. The rail- 
ways were crossed much on the skew, the Wraysbury 
River coming between them. The railways were tun- 
nelled, brick tunnels of the cross section above described 
being built. These tunnels are 175ft. long under the 
South-Western and 210ft. under the Great Western. 
The work was rendered all the more difficult owing to 
the watery condition of the ground. The Wraysbury 


First of all the Colnebrook has to be | 


The suction pipes are 54in. and 
the delivery pipes 48in. in diameter. 

Adjoining the engine-room is the boiler-house. This 
contains, besides six Babcock and Wilcox boilers of 110 
nominal horse-power each, with superheaters giving 


| about 120 deg. Fah. of superheat, a Green’s economiser, 


River is passed by means of two steel syphons of nearly | 


elliptical cross section, with a major axis of 7ft. 6in. and 
a minor axis of 5ft. 9in. Here the syphons sre made 
with but a small dip. Under the Colnebrook, however, 


the dip is considerable, the curvature being 54ft. radius. | 


These syphons are 60ft. long. Finally the Colne River 
is also passed in steel syphons of the same dimensions. 


In every case the syphons are embedded in concrete. | 


Sundry other streams had to be negotiated in the course 
of making the conduit, but these were all led under it, 
the method adopted being to sink two shafts, one on 
either side of the conduit, and to connect the bottoms of 
these shafts by a brick and concrete tunnel. The ground 
Lea through was gravel, ballast and sand, with peat in 
places. 
render continuous pumping necessary in some places, 
especially when crossing under the railways. 


Water was met with in such quantity as to | 


However, | 


only in a few instances were deep excavations and large 


concrete fillings necessary. 
Every 30ft. along each side of the conduit walls are 
placed expansion joints of asphalt. 


There are numerous | 


bridges both over the larger and the smaller aqueducts. | 


These are substantially built in brickwork, and are all 
made square, though in some instances the parapets and 
roadways are on the skew. It is beyond the limits of 
our space to go more deeply into the question of the 


conduit, saving to say that from the pumping station to | 


Hampton—some 5} miles—it is of a similar but smaller 
cross section, as may be seen in Fig. 2. Atthe bottom 
it is 8ft. 3in., and at the top 11ft. 3}in. wide, and its total 
depth is 8ft., the water running 6ft. 4in. deep in it. The 
general grade of the whole corduit is 1 in 6600. 

The large conduit is continued right up to the pumping- 
house, into which is run a tunnel connecting with the con- 
duit. This latter is then reduced to the smaller cross section, 
and a Stoney sluice placed between the two. When this 
sluice is opened the water can be delivered simply by gra- 
vitation from Bell Weir to the receiving reservoir at 
Hampton, which will be described later on. 

The engine and boiler-house—a plan of which with its 
surroundings is given in Fig. 4—is a fine and rather 
showily decorated brick building. The engine-room is 
108ft. long by 55ft. wide, and it is spanned by a 10-ton 
electrical travelling crane. There are five sets of double 
triple-expansion horizontal condensing pumping engines 
of the Worthington type, made by James Simpson and 
Co., of London and Newark. These take their suction 
from wells connected by branch tunnels to the tunnel 
already mentioned. Each suction well can be shut off 
by a sluice valve from the tunnel, and can be pumped 
dry by means of a centrifugal pump placed at one end of 





a fan for forced draught and a feed-water heater. Close 
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various points, as well as the quantity taken by each 
company at Hampton. A complete check will therefore 
be possible along the whole line. 

Fig. 4 shows a scheme of the piping as it leads from the 
engine-room to the main pipes. Two of the engines deliver 
through 36in to50in. pipes into a 6ft.4in, steel riveted pipe ; 
other two engines deliver into a similar 6ft. 4in. pipe, 
these two running away from the engine-house side by 
side. The fifth engine can deliver through a breeches 
pipe into either of these two 6ft. 4in. pipes at will. Before 

| reaching the reservoirs, these two 6ft. 4in. pipes converge 
| by another breeches piece into a riveted steel pipe 
7ft. 10}in. in external diameter, each passing through a 
| 36in. valve in doing so. The 7ft. 10}in. pipe passes 
into the basement of a valve house, where it splits into 
| two 7ft. 104in. pipes again through 36in. valves, the 
| pipes being tapered so that measurements of the water 
passing through them may be taken on the Ventur: 
principle. fecording instruments similar to those 
| already described are placed in this valve-house. The 
| two 7ft. 10}in. pipes then proceed in two tunnels under 
the embankments to the bases of the water towers 
| placed one in each reservoir. In passing through into 
these they traverse what is in reality a brickwork plug 
some 15ft. thick. The tunnels are set with a fall, so that 
if by any misadventure there should be any leakage the 
water may pass down to a sump, from whence it can be 
got rid of by an electrically-worked pump. The tunnels 
and water towers are constructed of Portland cement 
concrete, the former being lined and the latter faced with 
blue bricks. The standpipes for drawing water from 
the reservoirs are of cast iron 5ft. in diameter, 
having 48in. and 36in. sluice valves, with bell- 
mouth ends fitted to them, to enable the water to 
be drawn off at any desired level. These valves 
| are worked from a platform at the top of each tower. 
From the bottom of the stand pipe in each reservoir a 
48in. pipe conveys the water through the same tunnels 
occupied by the 7ft. 10}in. pipes, passing under the same 
| valve house, where there are valves, and where the pipes 
are tapered for measuring purposes. They then deliver 
| over vertical lipped pipes into a receiving basin some 
50ft. in diameter, the water flowing from this over an 
| aerating weir into an open conduit of the smaller section, 
this joining the Hampton conduit near the engine- 
house. Fig. 5 shows further piping details. 

The reservoirs, seen as they are now filled to their 
normal height with water, form an impressive sight, 
which is well worth going further than Staines to see. 
There is a combined water area in the two reservoirs of 
some 424 acres at top water. At this level they contain 
about 3,338,000,000 gallons of water. The embankment, 
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Fig. 4—STAINES RESERVOIRS—PLAN OF PUMPING STATION 


by in another building are a fitting and repairing work- 
shop and a room containing a steam-driven dynamo 
wound to give 186 ampéres at 220 volts, and a small 
booster. In this room also is a complete set of record- 
ing instruments, all acting automatically by means of 
electricity. They record the amount of water pumped 
into the reservoirs, the height of water in these, and the 
amount of water passing down the conduits, taken at 


including that which divides the two reservoirs, is 43 
miles long. The depth of water in one is 39ft., and in 
the other 29ft. 6in. The embankments have been made 
of the material excavated from the site, which was per- 
fectly suited for carrying out such a scheme. They vary 
in height from 21ft. to 39ft., and the slopes are 3 to 1 
on the inside, and to 2 to lon the outside. In the centre 
| of each bank is a puddle wall, made 6ft. wide at the top, 
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7ft. at ground level, and tapering down to 4ft. where it 
joins the London clay, into which it is securely toothed. 
The inside slopes are lined with concrete 5in. thick for a 
vertical depth of 15ft. below top water level, so as to 
resist the wave action, which in sheets of water of this 
magnitude is considerable. 

Down at Hampton the first company to draw off from 


great work, the magnitude of which can only be realised 
by a study on the spot. This the members can in some 
part carry out during their visit. Many days would be 
necessary for a comprehensive examination of the whole. 
This much is certain, that every praise is due to the 
engineers, Messrs. Hunter and Middleton; to the main 
contractors, Messrs. John Aird and Sons; to the construc- 





the aqueduct is the New River Company. The method | tors of the pumping engines, Messrs. James Simpson and 
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Fig. 5—DETAILS OF PIPES AND EMBANKMENT 


employed is to lead the water by a channel into a|Co.; to Messrs. Thomas Piggott and Co., of Birmingham, 
r-ctangular well, the channel passing right round the | who made the steel pipes, some of them, perhaps, the 
well, and being connected with it by numerous inlets so | largest ever made; and to Mr. G. Kent, who designed 
that the flow may not be obstructed. In the centre of | and fitted up the measuring and recording instruments 
the well is a telescopic vertical pipe, having attached to | and gauges. 


it a pair of fioat hat the lip of the pipe is | 
P ats so arranged that the lip of the pipe is ‘HE GREAT EASTERN WORKS AT STRATFORD. 


always kept at the same distance below the top of the | 
water, no matter what the level of the Jatter may be.| THe Great Eastern Railway Company’s works adjoin 
The same amount of water must, therefore, always pass | the station at Stratford. It is the nearest railway works 
through the vertical pipe. The well is contained in a! to the metropolis, and therefore much the easiest of 
brick building, and here, too, are recording measuring | access to members of the conference, who will no doubt 
instruments. Some little distance further on the conduit | find much to interest them. The enterprise of Mr. 
terminates in an irregularly shaped receiving reservoir, | Holden and his assistants is well known, and the engines 
capable of containing some thirteen million gallons. On the | turned out from these works are of the highest quality. 
banks of this reservoir are two discharge houses Among the latest productions may be mentioned the 
exactly similar to that of the New River Company. One | huge decapod, as everyone calls it, which we illustrated 
of these is for the Grand Junction Company and one for | and described a short while ago. Without doubt an 
the West Middlesex Company. Each company, there- | example of this engine will be on view on the occasion of 
fore, since all the discharge houses are similar, must receive | this visit. It is an engine specially designed to cope with 
precisely the same quantity of water. We may mention the suburban traffic of the Great Eastern Railway, of 
that these floating measurers have been made by Messrs. | which no other railway, so far as we know, has the like. 
Hunter and English. | The original object in view when designing this engine 
At this point the Staines reservoirs scheme proper | was to produce a locomotive which would haul aheavily- 
ends. Thereafter the three companies have carried out | laden suburban train weighing perhaps some 240 tons, 
their own arrangements for receiving and filtering the | starting from rest and reaching with it a speed of 80 
water. In the foregoing description it has been impos-| miles an hour in thirty seconds. Trials have been 
sible to give anything more than a mere outline of this! carried out with it, but have not yet been published. 





—— 


We understand, however, that the original object hag 
been attained, the speed of 30 miles an hour having been 
reached in just under the prescribed limit. 

We give on page 590 a plan of the Stratford works, ang 
by its means the following; description will be readi] 
understood. Taking the offices as a starting point, these 
occupy a central position in jthe works, and are in a large 
block of buildings facing the| Loughton line. Above the 
offices there is a telephone exchange which brings the 
offices into communication with the principal foremen 
throughout the works. Close by the offices is the loco. 
motive erecting and fitting shop. This shop is 350ft. long, 
142ft. wide, and some 50ft. high. It is divided into four 
bays running lengthways, the two centre bays being used 
for erecting proper, and the two side bays being equipped 
as fitting shops, and for boiler mounting and heavy 
machinery. There are six longitudinal pits in the centre 
bays, and we understand that fifty engines can be in 
hand at the same time. The ordinary output of the 
works averages about one engine a week, though we 
believe as many as eighty have been turned out in one 
year. We may add, too, that the works produce a pas. 
senger coach per day and a goods wagon an hour on the 
average. Each of the three centre bays above men. 
tioned is provided with two 80-ton overhead travelling 
cranes, driven by flying ropes which run at a velocity of 
2200ft. a minute. These cranes can lift an engine bodily 
and carry it to any desired part of the shop. There are 
also two 3-ton travelling hand-worked cranes in each 
bay for the lighter work. This shop is provided with a 
number of excellent tools. There are boring, slotting, 
drilling, milling and planing machines. There are two 
hydraulic presses, one of 55 tons, and the other of 30 tons, 
There is a complete outfit: of grindirg machinery. A 
large use is made of pneumatic tools, an Ingersoll- 
Sargeant compressor producing the compressed air. The 
motive power is obtained by means of a double-cylinder 
vertical engine, the steam for which is obtained from a 
locomotive-type boiler working at 140 Ibs. on the square 
inch, and fired with liquid fuel. We may say here that 
similar engines and boilers are used for all the principal 
shops. It was in this shop that in December, 1891, a 
standard goods engine was completely built in ten work- 
ing hours—a feat which the company’s officials claim, 
established a record which has not been beaten. After 
the engines have been erected in this shop they are 
pulled out by a hydraulic capstan and taken to the weigh- 
bridge, which has eight separate tables, so that the weight 
on each wheel may be determined and properly dis- 
tributed. 

Above the south bay of this shop there is another 
floor which contains a supplementary drawing-oflice, a 
chemical] laboratory, a pattern shop and a tool shop. In 
the first named the drawings made chiefly relate to the 
works buildings and machinery. Ii contains an interest- 
ing machine, an engraving of which we give on page 591. It 
is a full-sized model Jink motion, which is adjustable in 
every particular. All the link motiors are worked out on 
this model before being applied to the design of a new 
type of engine. The machine is provided with a drum 
which is revolved between centres by a wire attached to 
the slide valve. A pencil is held in a casting representing 
the piston, which reciprocates over the length of the 
drum. This motion, combined with the motion of the 
slide valve, produces a diagram from which may be read 
the relative positions of the piston and slide valve at any 
part of the stroke. The laboratory is equipped for micro- 
photography, and for the analysis of waters, oils, metals, 
alloys, food stuffs, gases, paints, acids, alkalies, fuels, 
textures, dyes, disincrustants, kc. The tool shop, which 
is well arranged and provided with machines, is devoted 
to the manufacture and keeping in repair the tools used 
in the machine shops. The pattern shop measures 210ft. 
by 28ft., and here the various patterns and cab roofs and 
fittings are made. 

Over a part of the north bay there is another floor 
which is provided with a power hoist, and which is used 
as a Westinghouse brake and fitting shop. Here there 
are eleven lathes, six of them screw-cutting, two milling, 
and two drilling machines, a 50-ton hydraulic press, and 
other tools. 

Near the south end of the erecting shop is the loco- 
motive machine shop. It is 132ft. by 184ft., and it 
contains as many as 172 machines, each type of machine 
being grouped together as much as possible. It wouldbe 
wearisome to go into details as to the nature of all the 
tools in this shop, but we may mention that there are 
sixty general Jathes, of which twenty-four are arranged 
for screw cutting. As far as possible all drilling and other 
machinery is done to template, so as to cheapen the 
work and ensure interchangeability of parts. The milling 
machine is largely employed, and by its aid coupling rods, 
connecting-rods, quadrant links, &c., leave the shop prac- 
tically in a finished condition. The main part of the 
drilling is done by twist drills, and these, together with 
taps, dies, milling cutters, &c., are made in the tool shop 
to which we have already alluded. 

Adjoining the machine shop is the ironfoundry, which 
is a building covering 15,520 square feet. There are three 
cupolas, two of 2ft. and one of 2ft. 9in. internal diameter, 
the latter being capable of melting seven tons per hour, and 
the others three tons per hour each. Duplicate Root 
blowers driven by a horizontal engine provide the neces- 
sary blast. In the work of the foundry metal patterns on 
plates are largely used for standard work, and there are 
seven moulding machines for the castings required in 
large quantities, such as brake blocks, carriage and wagon 
axle-boxes, buffer cases, &c. There are 15-ton and 
10-ton travelling cranes, one 5-ton hydraulic, and eight 
jib cranes ranging from 10 cwt. to 24} tons. There are 
three core ovens, one of them being 24ft. by 18ft. The 
weekly turn out averages,about 55 tons of castings. 

Near what is known as Gate No. 2 there is the brass 
foundry, which is a building 50ft. square. It has nine 
pot furnaces, one of which is fired by liquid fuel. Mr. 
Holden is well known for his application of oil fuel firing 
to locomotives, and he has also adapted the principle to 
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brass founding. From each of the pots eight charges can | of 24in. The buckets of the pumps are 4}in. and the testing house, the spring shop, the smith’s shop, the 
be taken in the day. There is also a large open-hearth | rams 3,hin. in diameter. The accumulator is weighted steam hammer, boiler, and fianging shops. In this 
brass melting furnace, which is likewise fired with liquid | to 82 tons, and works with a pressure of 1680 1b. to the drawing-office the designs are got out for the locomo- 
fuel with considerable economy. This furnace has a| square inch. Steam is supplied at 140 lb. per square tives, carriages, and wagons. The office contains 
capacity of about 8 cwt., and is capable of melting some | inch by three locomotive-type boilers. In this building apparatus for photo-printing and developing, there being 
82 cwt. of brass per day. The average turn out from this | there is also a small air compressor for the moulding two large frames for daylight printing and one electric 
thop is about 10 tons of castings per week. Plate | machine in the brass foundry. printing cylinder with a 1500 candle-power. The testing 
patterns are largely used, and there are also a “ Tabor” The brass finishers’ shop is 62ft. by 50ft. Small brass house contains a 50-ton Buckton testing machine, 
pneumatic and two hand-moulding machines. work, such as cocks, whistles, injectors, &c., are machined fitted with Wicksteed’s automatic apparatus for 

Close by the brass foundry is the coppersmith’s shop— and finished in this shop, which is connected with a obtaining stress-strain diagrams. The machine can be 
& building 95ft. by 50ft. Here is a set of iron pots heated | stores below it by a power hoist. Here there are arranged for either tensile, compression, bending, or 
by coal gas, for melting white metal. The shop is venti- | nineteen lates and a set ofmachines for making bronze deflection tests. There is also a 75.ton machine for 
lated bya 4ft. fan. At the end of the coppersmiths’ shop | and copper stays. We had occasion to refer to the testing chains up to 90ft. in length, together with an 
me hydraulic installation, and from this building is sup- | ingenious machinery used in this shop in our Special hydraulic capstan for moving the chains. All hooks and 
ped the whole of the power required in the different hy- | Supplement devoted to machine tools used in railway chains used on the railway are taken to this shop 
raulic presses, riveters, lifts, cranes, &c., used throughout | workshops. periodically, and annealed and tested. In the spring shop, 
the works. The plant consists of two engines and pumps,|_ To the north-west of the erecting shop is a block of which measures 132ft. by 40ft., there is a drop hammer 
the former having a pair of 17in. cylinders, with a stroke | buildings which comprises the main drawing office, the for making small stampings, such as axle-box lids, &e., 
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: as 
and suitable ;lant for dealiag with laminated springs for | diminished according to the size of the rivets. There | plates are cut out by a large punching and shearin 
engines, tendcrs, carriiges, and wagons, including steam are also five portable riveters, two for foundation | machine, which is driven by a separate engine, and which 
is capable of punching a hole 1}in. in diameter thro 
a cold steel plate 1jin. thick. In this shop thant 
some excellent machine tools, among them being Ares 
plate edge planing machines, one of which wil] Fee 
plate 20ft. long. There are five 10-ton and one 34 < 
a = If overhead travelling cranes; these, like others jp dit 
atauid Fuel Yiff | ferent parts of the works, being driven by flying ro ne 
5 Yi f ~' and there are also two 3-ton hand travellers, and maa 
nine jib cranes, varying from 3 cwt. to 80 cwt, liftin, 
capacity. This shop also contains a large number of othe 
| fj machines, including nineteen drillers, one vertical rol] plate. 
|Running Shed Jy f bending machine, punching and shearing, circle cuttin : 
| Z y boring, and plate-straightening machines, Xc., and red 
— ZA by Wm,’ are also twenty-two smith’s forges. There is also an air 
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Sho, 
- a by 7ft., 6ft. by 4ft. and 5ft. by 3ft. 9in. respec. 
ively. 

The wheel shop, which is situated to the north of the 
smiths’ shop, contains some of the heaviest machinery 

AY «Nos Cate in the works. It is 190ft. long by 70ft. wide, and is built 
[i Seer v4 in two bays, each of which has a 6-ton overhead trayel. 
ling crane. There are sixteen wheel lathes, with face 
plates ranging from 4ft. to 9ft.in diameter, and nine lathes 
for axle crank pins, &c. In this shop is a compressor 
supplying air to the tools in the repairing shop, which js 
an auxiliary to the erecting shop, and consists of a poly. 
gon-shaped building having. sixteen roads radiating 
from a large turntable in the centre, and a building 230ft, 
“SF press Stores by 62ft. at the northern end. There are six sheerlegs in 

Coppersmith the polygon part of the shop, each capable of lifting 
Shop 25 tons, and in the other part of the shop there are two 
30-ton hydraulic cranes. Forty-two engines can be 
repaired in this shop at onetime. Near are a smiths’, 
coppersmiths’, and machine shop, containing a number 
of lathes, shaping, screwing, drilling, slotting, and other 
machines. 

‘he tender shop, which is provided with two 20-ton 
overhead power-worked cranes, and the engine painting 
shop, complete the list of buildings devoted to the locomo- 
Pe " tive department. 

Tae Excineer There are at Stratford, in addition, two running sheds, 
PLAN OF STRATFORD WORKS one 270ft. by 60ft., and the other 270ft. by 100ft., contain- 
hammers, slotting, punching, drilling, and other | rings, one for fire holes, and two for general work, = eee — Mg conan, Bi ved ~~ : 
machines. most of the riveting on the works being done by| there are three 30-ton hydraulic how legs. For the use 
_In the smiths’ shop, a building 132ft by 136ft., there are these machines, which are served by suitable cranes. of the running sheds there is a machine shop close by 
sixty - eight forges and which contains wheel and general lathes, drilling, plan. 
eight steam hammers : ing, shaping, and other machines. Outside this shop is 
varying from 3 ewt. to Se ST > e, [a a a 5-ton hydraulic crane for unloading wheels, &c. In the 
15 cwt., besides olivers, . et. “a J : z ‘ ' E de running sheds seven engines may be coaled at the same 
nut and bolt - making : = / ‘ Ke time. Records are kept of the coal consumption per 
machines, kc, The nut- : Pe one ‘. . mile of each engine, and monthly premiums are paid to 
making machine is cap- ° : Br the driver and fireman of the most economical and best 
able of turning out 1200 Bee gg : a? kept engine. On the Ist of January of this year the 
—_ pe Phe and fg . aa] & Bue. os company had 1221 engines, 708 of these being tendcr 
employs five men. In P $ wes - : ; engines. 
the steam hammer shop c - The liquid fuel storage tanks are at the back of the 
there are eight furnaces, J : sad , " large running shed. There are thirteen rectangular tanks 
four of which are heated TI e | A sunk in the ground, and having a capacity of 37,000 
by coal gas made in four E a gallons. The oil is fed into these tanks from the travel- 
Wilson converters, and Ki ; ling oil tanks by gravity, and is pumped from them into 
four ordinary coal fur- — seven overhead tanks. Six of these are cylindrical and 
naces. The hot gases from : : : have a combined capacity of 42,000 gallons. They are 
the coal furnaces pass : # connected to a stanc-pipe from which locomotives may 
through four boilers fixed ig take their supplies by gravity. The other tank is 
in the shop above the ? rectangular and has a filling arm attached. Three loco- 
furnaces, and these, with 5 | motives can receive their fuel at one time. Forty-four 
the assistance of two ; locomotives on this line are fitted with Mr. Holden's oil 
others, supply the steam < fuel-burning apparatus. Five stationary boilers at 
for the steam hammers. zo ; \,/ Stratford are also so fitted. 
Two 3-ton, two 30 cwt., i : In the oil gasworks there are thirty-two pairs of retorts. 
and one 15 cwt. steam | ma; WR: There are also three vertical compressing engines, each 
hammers are kept at ie a | 3 with a capacity of 3800 cubic feet per hour. The com- 
work here, night and day, bef ; |= ° : | pany has upwards of 4100 carriages lighted by oil gas. 
PIM forgings. sage mi : The reservoirs under the coaches are charged to 
orging, by means Mi ia Ailey, 7 f seven atmospheres. 
blocks and dies under the na ; FW : At Stratford, too, are made the various kinds of 
hammers, is carried on to ; é: \ ee coaches used on the Great Eastern Railway, the shops 
alarge extent; such things . » | wee. Ei for this purpose including a carriage body shop, repairing 
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MODEL LINK MOTION AT STRATFORD WORKS, G.E.R. 


(For description see page 588) 








INSTITUTION OF GAS ENGINEERS. 
ANNUAL GENERAL MEETING. 

Tuts Institution, which held its first annual general 
meeting this week, is the legitimate successor to both 
the Incorporated Gas Institute and the Incorporated 
Institution of Gas Engineers, which have since last 
summer passed out of existence in order to clear the 
ground for the new Institution, which comes into being 
with nearly the whole membership of the former associa 
tions attached to it. There can be no question that the 
amalgamation—for that is what the change really implies 
—of the two rival associations which for some years past 
have shared the allegiance of gasworks engineers and 
managers is a desirable consummation, though the 
fruits of réunion are not yet apparent. To put the 
matter bluntly, either of the old societies might well 
have been ashamed of presenting such a weak programme 
for its annual meeting as that which is afforded this year 
by the new or united Institution. We are now speaking, 
of course, only of the technical proceedings, which may 
be briefly stated to have comprised three papers on 
high-pressure or intensified gas lighting, one on sulphate 
of ammonia manvfacture, one on capital charges, one 
paper and a lecture on gas testing, and but one paper 
dealing in any degree directly with gas manufacture. 
With regard to the lecture, Professor Vivian B. Lewes 
was as interesting as he invariably is when handling 
gas topics; but it cannot be pretended that, apart from 
this lecture, there was anything in the technical com- 


THE 


munications to the meeting worthy of a repre- 
sentative body of English gas engineers. Apparently 
there were no advances to be recorded in methods 


of handling coal or coke, of carbonising, of purifica- 


tion, of naphthalene removal, of cyanogen recovery, } 


or in the construction of gasworks plant. A gas 
engineer worthy of his calling should have more to say 
on topics such as these than on systems of incandescent 
lighting and gas testing. But only one engineer—Mr. S. 
O. Stephenson, of Tipton—rose to the occasion this year, 
and—in his paper on “The Lewes Process”— dealt 
directly with gas manufacture. Varenthetically it may 


be explained that by the Lewes process is meant the | 


passage of water gas into ordinary gas retorts during the 
carbonisation of the coal. 

A certain amount of private business was transacted 
on the opening of proceedings, on Tuesday morning, at 
the Institution of Mechanical Engineers, Storey’s-gate, 
S.W. It included the presentation of premiums to the 
authors of the more meritorious of the papers read at 
last year’s meeting of the Gas Institute. Mr. Dugald 
Clerk, M. Inst. C.E., had been awarded the first medal 
and premium for his very valuable paper on gas engines. 


Ly the time the President—Mr. Andrew Dougall, jun., | issued by the Chamber of Commerce. 


the engineer and general manager to the Tunbridge | 


Wells Gas Company—rose to deliver his inaugural 
address the large theatre was packed to overflowing. 
has been a commendable custom of those who have filled 
the presidential chair of both the Gas Institute and the 
former Institution of Gas Engineers to incorporate in their 


inaugural addresses matters of the highest technical | 
Mr. Dougall did not observe this custom, | 
probably because he realised that questions connected | 


interest. 


with the recent amalgamation proceedings would 
inevitably remain uppermost in the minds of most of his 
audience. Though, consequently, his address did not 
reflect his ripe experience in matter of gas engineering 
and management, it must be conceded that he rightly 
estimated the necessities of the present exceptional 
occasion when he decided to speak mainly on the incep- 
tion, position and aims of the new Institution. 


It | 


| an 


He referred at the outset to the tedious negotiations 
between the governing bodies of the two old gas 
| societies, and the happy issue which had ultimately 
attended them in the amalgamation which had brought 
the present Institution into being. But numerical 
strength, though very valuable, was not the most trust- 
worthy criterion of the efficiency of a technical associa- 
tion. The Institution had a membership of 678, which 
would be increased by elections about to take place. In 
what way, however, did this large body propose to fulfil 
one of its chief objects, viz., the promotion of the 
advancement of the gas industry in all or any of its 
branches? No plan or scheme had yet been formulated 
and approved by the Council of the Institution. One 
desirable end, however, was the affiliation of the various 
district associations of gas engineers to the new body. 
Further, the progress of Bills before Parliament might be 
watched for the Institution on behalf of the gas industry, 
in order to prevent the supply and manufacture of gas 
being improperly fettered or restricted. The Institution 
might further take steps to guide the training of aspirants 
to the profession of gas engineer, and might establish 
works and laboratories for researches on the manufacture 
and utilisation of gas. Encouragement should be offered 
in the way of educational facilities and awards of merit 
to promising employés on gasworks, as was already done 
by gas associations in Germany and America. The use- 
fulness of the excellent technical library which the 
Institution inherited from the Gas Institute should be 
extended by giving members facilities for the borrowing 
of books. The gas industry was advancing rapidly in the 
face of competition, and was now regaining many con- 
sumers who had temporarily tried electric lighting. The 
latter had served as a valuable stimulus to gas lighting. 

The foregoing summarises the chief points of Mr. 
Dougall’s presidential address. It was not of exceptional 
merit, but was meet for the occasion. Of the papers 
read at the meeting, which concludes to-day—Friday— 
with an excursion to Eastbourne, we propose to report 
further next week, as well as to give a digest of the lecture 
on “Calories and Candles,’ which was delivered by 
Professor V. B. Lewes, F.I.C., on Wednesday. 








CAPE COLONIAL STATISTICS FOR 1902. 


OrriciaL figures relating to South African exports and 
imports are particularly interesting at the present time, as 
by means of them, for the first time since the war, one is 
able to confirm or confute the very varied opinions expressed 
about that country by the many writers who have and who 
have not visited the place. 

The statistics we have before us now are for 1902, and are 
During the first five 
months of that year the war was dragging on to its end, and 
during the last seven months there was peace. These par- 
ticulars have only todo with Cape Colony, except that certain 
figures relating to the other Colonies are given incidentally for 
purposes of comparison. We must also bear in mind that a 
very large proportion of Cape Colonial imports are merely 
goods in transit for the inland colonies and Rhodesia. 

It appears that the total imports into Cape Colony 
for 1902 amounted to £34,220,500, of which £5,485,495 
were goods in transit. The first of these totals represents 
increase in imports over the previous year of 
42-6 per cent.’ The total imports into Natal amounted 
to £17,804,052, showing an increase in the iniports into that 





| Colony of 75 per cent. over the previous year.” This’ bears out 
| very fully the line of argument’ taken in our articles on 


“‘ South Africa from an Engineer’s Point of View,’’ to the 


| effect that while South African requirements are increasing 


so rapidly that even the trade of Cape Colony must go ahead, 


the tendency of the rest of South Africa is to go ahead with 
much greater rapidity. 

In comparing the above figures we must bear in mind that 
Cape Colony has more than three times the population and 
twenty-seven times the area of Natal, and three important 
seaports to Natal’s one. On the other hand, a very much 
larger percentage of Natal’s imports pass through to the 
| Transvaal. 

The grand total of South African imports for 1902, in- 
cluding those passing through Portuguese South Africa, was 
£53,304,318. It appears that of these imports the following 
are the items which show the largest increase :—Soft goods, 
building materials, carriages and other vehicles, machinery, 
iron and hardware, frozen and preserved meats, oilmen’s 
stores and provisions, agricultural implements, ales, spirits, 
and wines, tobacco and cigars, furniture, &c., drugs and 
chemicals, guns, leather, &c., grain and flour; while, on the 
other hand, trade in the following articles has slightly fallen 
off: —Dynamite and blasting compound, lead, unmanufactured 
tobacco, and chicory. ; 

It is interesting to note how the Cape Colonial imports have 
been divided up between the various seaports of that Colony : 


1902, 1901, 
£ x 
Cay town « 12,739,221 9,239,834 
}«rt Elizateth .. 10,495,121 6,384,297 
East Lond n 5,681,22 3,583,634 


The above table affords another striking proof that Cape- 
town, in spite of the fact that trade is being pushed upon 
her, is rapidly receding in the progressive rush. it will be 
seen that while her increase has only lifted the 1902 figures 
to one-third more than those of 1901, her two sister ports, 
which a few years ago were insignificant, have each shown an 
advance of nearly two-fifths during a similar period. Port 
Elizabeth already does within one-sixth of Capetown’s 
present total, and East London not far short of half that 
total. Durban, in Natal, already does nearly as much as 
Capetown and East London together. 

And now for that much-maligned individual the British 
manufacturer. What is his position ?—that man whom the 
Times tells us is blind to his own interests, and who is 
p2riodically abused, and of whom Mr. Ben H. Morgan wrote 
in his ‘‘ Report on the Engineering Trades of South Africa’’ 
as follows :—‘‘I was met on all sides with something akin to 
a wail of lament that the British manufacturer does not wake 
up!’’ Dealing with the position of the British manufacturer 
before the war, and with engineering manufactures only, 
we estimated in these columns that 66 per cent. of that 
particular class of imports into Cape Colony came from 
Great Britain. 

We now have the figures for 1900, 1901, and 1902, and they 
show that, as far as the total of imports of all classes is con- 
cerned, imports from Great Britain into Cape Colony have 
more than doubled themselves during those three years, 
£10,154,200 to £20,994,095, now representing 66 per cent. of 
the imports from all sources, while imports from British 
possessions add another 10 per cent. This shows a total of 
76 per cent. for the British Empire, and leaves 24 per cent. 
as representing the imports from the rest of the world. 
What has the trade pessimist to say to these figures ? 

The exports, of course, do not come to anything like the 
figure of the imports; the grand total for the whole of South 
Africa for the year is £27,983,138. Of this amount, Cape 
Colony is responsible for £16,381,279. If from this figure we 
deduct £5,915,207 for raw gold, which is merely passed 
through the Colony from the Transvaal and Rhodesia, and 
£5,427,3€0 for diamonds, which are a, particular industry, 
and probably half the balance as representing other transit 
goods from elsewhere, the total of exports representing the 
goods which should be the staple production of Cape Colony 
is represented by a very sorry figure indeed. 

Practically the whole of any increase in Cape Colonial 
exports which has taken place during the last year is accounted 
for by the increased output of gold on the Rand. Kimberley 
diamonds, and wool, have increased by half a million pounds 
each, Angora hair has gone up £200,000, and hides and skins 
and ostrich feathers are practically stationary. On the 
other hand, fruit, grasses, flowers, and fish have shown a 
falling off. 

The Government railways, which are always regarded as 
the political milch cow of this Colony, have done their duty 
right well. Their net carnings on the capital—and that 
capital is enormous—have increased from £4 83. 4ds_per cent. 
in 1901 to £6 10s. 8d. per cent. in 1902. This has been 
almost entirely due to the trade with the inland Colonies. It 
is also satisfactory to note that the ratio of working expenses 
to the gross receipts has been brought down from 74 per cent. 
to 40-02 per cent. 

Transit duties are also responsible for an increase of the 
revenue in 1902. Thes2, however, have been recently 
abolished, and now that Cape Colony has been forced to 
reduce her railway rates to the new Colonies, she will have to 
see to developing her own resources if she wishes to try to 
keep pace with her sister Colonies. 








New CaLEDONIAN PADDLE STEAMER DucweEss oF Fire.—On 
the 5th inst., the new paddle steamer Dachess of Fife, the latest 
addition to the fine fleet of pleasure steamers owned and 
managed by the Caledonian Steam Packet Company, Limited, was 
put through her official trialsin the Firth of, Clyde. This vessel, 
although the latest of a long line of successful fast paddle steamers 
produced by the Fairfield Company, is yet the first built by it 
for service in the Firth of Clyde. The order to construct the 
vessel was received by the builders late in December of last year, 
and the ship has thus been constructed, engined, and completed 
ready for service in the very short working time of about five 
months. By her performances on Friday she has shown that she 
is fully able to maintain the reputation of the Fairfield Company 
for this class of vessel, and also that she will be ons of the most 
economically driven, as well as one of the fastest of the Caledonian 
fleet. The speed contracted for was a mean of 16 knots on two 
runs between the Cloch and Cumbrae Lights, but on trial the 
actual speed attained was 17-55 knots mean, or fully 14 kncts 
over that stipulated, a result highly gratifying both to the builders 
and owners. On the trials the Caledonian Steam Packet Company 
was represented by Sir James Thompson, Colonel James Neilson, 
and Mr. David Tod, and by its marine superintendent, Captain 
James Williamson, who all expressed themselves extremely well 
satisfied with the vessel and her performances, The vessel, which 
is certitied to carry about 1200 passengers, is 210ft. long, 25ft. 
mou!ded breadth, and 9ft. deep to main deck. She has three con- 
tinuous decks, namely, lower, main, and promenade, the latter 
extending from the end of the main saloon nearly at the stern 
right to the bow of the vessel, forming an almost unobstructed 
promenade, about. 200ft. long and 50ft. wide. The machinery is 
of the four-cylinder a agg eee paddle iype, with cylinders 
16}in., 164in., 35in., and 52in. diameter, by 4ft. bin. stroke, arranged 
tandem fashion, working on two cranks. There are two boilers of 





gunboat type, having a total heating surfac2 of 2200 square feet, 
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THE NORTH OF ENGLAND INSTITUTE OF 
MINING AND MECHANICAL ENGINEERS. 


Tue North of England Institute of Mining and 
Mechanical Engineers has been holding its annual 
general meeting at Keswick during this week. This 
Institute, it must be remembered, has been in existence 
over fifty years and was incorporated by Royal Charter 
in 1876. In the charter it was pointed out that the 
society had, during its existence of a period of nearly a 
quarter of a century, steadily devoted itself to the pre- 
servation of human life and the safer development of 
mineral property; that it had contributed substantially 
and beneficially to the prosperity of the country and the 
welfare and happiness of the working members of the 
community; that it had made costly experiments and 
researches with a view to the saving of life by improve- 
ments in the ventilation of mines and in the safety lamp; 
that the experiments conducted by the Society, more- 
over, related to accidents in mines of every description ; 
that the various modes of getting coal, whether by 
mechanical appliances or otherwise, had received careful 
and continuous attention, while the improvements in the 
mode of working and hauling below ground, the 
machinery employed for preventing the disastrous falls 
of roof underground, and the prevention of spontaneous 
combustion in seams of coal as well as in cargoes, and 
the providing additional security for the miners in ascend- 
ing and descending the pits, the improvements in the 
cages used for this purpose, and in the safeguards against 
what is technically known as “overwinding,”’ had been 
most successful in lessening the dangers of mining, and 
in preserving human life; that the Society had held 
meetings at stated periods, at which the results of the 
said experiments and researches had been considered and 
discussed, and had published a series of “ Transactions” 
filling many volumes, and forming in itself a highly 
valuable library of scientific reference, and had collected a 
library of scientific works and collections of models 
and apparatus, and that distinguished persons in foreign 
countries had availed themselves of the facilities afforded 
by the Society for communicating important scientific 
and practical discoveries, and thus a useful inter- 
change of valuable information had been effected; 
and it may be noted that the satisfactory state of things 
that existed at the period referred to has been maintained, 
and stil] obtains. This Institute, if we mistake not, was 
the pioneer in the great federation of many of the mining 
Mnstitutions of Great Britain some few years ago, and is 
still the chief partner in these federated Institutions now 
known as the Institution of Mining Engineers; but, 
although federated, it by no means loses its identity. It 
maintains a fine head-quarters at Newcastle-upon-Tyne, 
and has the finest mining library in the world, which is 
kept well up to date. Hence it is that, although a pro- 
vincial Institution, it includes in its roll of members 
representatives from the metropolis, from the Colonies, 
and from many other parts of the world. No less than 
one hundred members have been added to the list during 
the last twelve months. 

Its present general meeting at Keswick extends over 
three days, and starts with a visit to the Threlkald Quarries 
of the Threlkald Granite Company, Limited, followed by 
an inspection of the water-screening chamber of the 
Manchester Corporation. Then between 6 p.m. and 
7.45 p.m., besides the usual business of a general meeting, 
the following papers are read or taken as read:— 
(1) “ Hematite Iron Ore Deposits and Hematite Mining 
in West Cumberland,” by Mr. W. E. Walker; (2) “Iron 
Ore Mining in Cumberland,” by Mr. J. M. Main; (3) ‘‘ The 
Geology of the Lake District,’ by Mr. J. Postlethwaite ; 
(4) “ Description of the Ore-washing Plant at Greenside 
Mine,” by Mr. W. H. Borlase; (5) “ Granite Quarrying, 
Sett-making and Crushing, and the Manufacture of 
Concrete Flags and Granitic Tiles,” by Mr. George H. 

3ragg; (6) “ Mines and Quarries of the Lake District,” 

by Mr. John C. Wasley; (7) “ Ambulance Instruction at 
Mines,” by Mr. William Leck, H.M. Inspector of Mines; 
(8) “ The Use of Carboniferous Plants as Zonal Indices,” 
by Mr. E. A. Newell Arber; (9) “ The Gypsum of the 
Eden Valley,” by Mr. D. Burns. 

The “taken as read” is a good reservation. 

The morning of the second day is spent in the neigh- 
bourhood of Workington, and the programme includes 
visits to St. Helens Pits, Nos. 2 and 3 of the St. Helens 
Colliery and Brickworks Company, Limited; and to the 
Derwent Iron and Steel Works of Messrs. Charles 
Cammell and Co., Limited. In the afternoon White- 
haven is the scene of activity, and the attractions are :— 
The Whitehaven Collieries of the Whitehaven Colliery 
Company; the Sandwith Quarries of the Sandwith 
Quarries Company, Limited; and a dinner at the invita- 
tion of the Cumberland Coalowners’ Association. The 
scene of the third day’s work is again coastways, and 
includes the Montreal Mines of Mr. John Stirling; the 
Wyndham Oregill Mine of the Wyndham Mining Com- 
pany, Limited; the Ullcoats Ore-mine of the Ullcoats 
Mining Company, Limited; and there is a luncheon 
given by Mr. John Stirling. Whether it is the fine 
weather, the beautiful country, or simply eagerness for 
the acquisition of knowledge that proves the attraction, 
the inducement has been sufficient to bring the members 
together in good number. 

An eminently satisfactory feature of the papers pre- 
sented is that they are mostly on local subjects by local 
men. Mr. Walker, for example, shows how the search 
for, and the exploitation of, the valuable hematite iron 
ore has been conducted in past times, and is being 
pursued at the present time, the magnitude of the 
present operations and equipment contrasting strongly 
with the shallow workings of even a comparatively few 
years back. Mr. Borlase describes the elaborate and 
systematic plan of dressing the lead ore from Greenside 
mine, and the plant that has replaced the old and un- 
satisfactory arrangements. Mr. Bragg gives a full 
account of the modes of quarrying the local stone and 





preparing it for market, a special feature being the use 
of compressed air for drilling. Mr. Burns gives a few 
cogent words showing the significance of the gypsum 
industry of the Eden Valley. and many paragraphs of 
other people’s and his own opinion as to how the 
gypsum got where it is, and why it is what it is. 

We shall notice some interesting features of the 
meeting, which only terminates to-day, on a future 
occasion. 








GERMAN MACHINE TOOLS, BOILERS, AND 
GAS ENGINES. 


Tue slight improvement which has taken place in the 
German iron and steel trades in recent months lends 
additional interest to the position of certain other branches 
of the engineering industry which depend upon the former 
for their supplies of partly finished and finished material for 
constructional purposes, and which may be expected to move 
insympathy with the more favourable situation, provided that 
the latter state of affairs should continue. In the first place, 
the machine-tool department, according to a recent meeting 
of the committee of Verein Deutscher Werkzeug-Maschinen 
Fabriken, is beginning to show more activity as a result of 
the revival in various branches, and although the quantity of 
work is far from corresponding to the capacity of the works, 
and the prices obtained are unsatisfactory, business isincreas- 
ing. This is not only the case in regard to the placing of 
new orders by the ironworks and rolling mills, but a greater 
demand is also being experienced from other industries, so 
that stocks are being lightened. The principal regret to 
which expression is given by makers is that machine tools 
have so far this year only been ordered to a slight extent for 
the State railways and the naval and military workshops. 
Nevertheless, the position is essentially better than during 
the past year, which resulted in an accumulation of stocks, 
and depression in prices owing to the severity of com- 
petition. The report of the Association of German Machine 
Tool Works for 1902-1903, in referring to the foreign 
trade of the country, states that the export trade was 
conducted under difficulties, especially with Russia, where the 
economic conditions were. unfavourable, and with Austria- 
Hungary, where the high import duties operated against 
purchases from Germany. The official statistics show, how- 
ever, an increase in the exports, but the Association contends 
that this is partly due to erroneous entries among the exports 
As far as the import trade is concerned, the report refers to 
the large diminution in the machine tools obtained from the 
United States. This is attributed to the fact that American 
makers are sufficiently well employed on home orders not to 
trouble much about the export trade at the present time. 
The Association, apparently with regret, states that the export 
of German machine tools to the United States is out of the 
question, owing to the high duties which are imposed. The 
German works in general would, however, appear to have 
little cause for complaint, seeing that the total exports during 
the first three months of this year amounted to 5055 tons, as 
compared with 2407 tons in the corresponding period of 1902, 
whereas the imports only represent 524 tons, as against 228 
tons. 

The Boiler Syndicate is one of the two latest combinations 
in the engineering trade. It applies to water-tube and other 
boilers. The agreement between the associated firms will 
come into operation in September, and meetings of the com- 
bination will be held at Cologne as may be required. The 
syndicate is the outcome of negotiations which have been 
proceeding for some time past among the interested parties, 
and which were brought to a head at a recent meeting of the 
boilermakers’ section of the Association of German Machine 
Construction Works, which was held in Berlin. On that 
occasion the situation of the boiler works in general was 
characterised as unfortunate, owing to the cutting in prices 
which prevails. In Westphalia in particular the condition of 
the works is specially difficult, in consequence of the high 
prices charged for plates and tubes by the respective syndicates 
for inland consumption, whereas the latter, or the members 
in their individual capacity, sell for export at considerably 
lower prices. It thus happens, as was shown at the Berlin 
meetings, that it is often cheaper to purchase German plates 
and boiler tubes abroad, and pay the import duty and freight 
charges, thaz to buy directly from the Teutonic works. The 
boilermakers hope, however, to overcome all difficulties in this 
direction by the appointment of a plate-purchasing* bureau for 
Westphalia, which will negotiate with the heavy sheet syndi- 
cate, and also presumably with the tube combination. It is 
to be assumed that the newly formed syndicate, which pro- 
poses to regulate prices and prevent underselling, will 
undertake the control of the plate-purchasing bureau. The 
syndicate does not include all the boiler firms in Germany, 
but attempts will naturally be made to induce the outstanding 
works to join the combination. 

The most recent combination is the Association of Gas 
Engine Makers of Germany, the formation of which was 
completed at the end of May. It comprises at present 
sixteen works, of which nine are situated in Rhenish-West- 
phalia, and it includes the firms of Kérting Brothers, of 
Hanover; A. Borsig, of Berlin; and the Donnersmarck Iron- 
works, the headquarters of the Association being located at 
Nuremberg. The object of the combination is to regulate 
prices and secure uniformity in the conditions of delivery in 
the case of contracts, and particularly in regard to 
guarantees. Although the scheme has been under con- 
sideration for several months, it was thought as recently as 
the beginning of May that it would be impossible to arrive at 
an agreement owing to the variety of interests and the differ- 
ence in construction represented by the works. The actual 
constitution of the Association indicates, however, that these 
difficulties have been successfully overcome, and the 
arrangement which has been entered into will be binding 
upon all the members in the preparation of tenders and 
estimates. Apart from the sphere of activity of the Associa- 
tion, the fact should be mentioned that certain German gas- 
engine makers are drawing special attention to the economy 
realised by the use of blast-furnace gas in substitution for 
coal. The superiority claimed for the one system over the 
other has apparently alarmed some of the boiler and engine- 
makers who, at a meeting held recently at Cologne, sub- 
mitted that the low fuel cost attributed to blast-furnace 
gas engine plants is calculated to deceive consumers. They 
therefore decided to collect data on the subject, in order to 
show that steam is still the cheapest source of power, and if 
the figures are published the information should certainly be 
of an interesting character, 





DOCKYARD NOTES. 


THE last week or so has been an extraordinarily unlucky one 
for ships all roundthe French coast. The terrible disaster at 
Marseilles is fresh in everyone’s memory, but a long chapter 
of accidents preceded it. 


Ar Cherbourg, on June 2nd, there occurred a collision 
between the tug Becquet and torpedo boat No.72. One man 
was scalded to death in the boat, and three others badly 
burned. The boat was saved, but she is so damaged that the 
odds are she will not be repaired. 


THE next day, during a heavy gale, part of the Cherbourg 
mine field in the western entrance started exploding. The 
German packet boat Fiirst Bismark was arriving at the time - 
fortunately she was still about a thousand yards out, 
otherwise the most appalling disaster of a century would have 
taken place. AY 

Tue accident is variously attributed to ‘‘ spontaneous com- 
bustion ’’ and ‘short circuit,’’ but the most disquieting thing 
about it all is that it has happened before, not only at Cher- 
bourg, but also at Rochefort, Toulon, and Saigon. People 
will tend to be wary of visiting French naval harbours if this 
sort of accident is to be expected. The explosion and the 
enormous wave it produced is said to have created a panic at 
Cherbourg—and we can quite believe it. 


Fo.Low1nc these the Desaix, while on gun trials, sent a 
shell on to the quays at Cherbourg, which, we read, caused 
‘‘emotion.’’ No one was hurt, luckily. The accident was 
due to defective communications, which prevented the 
‘cease fire’’ being taken in by the turret that fired the 
shell. 


In addition the steamer Ville de Cherbourg was lost between 
Havre and Cherbourg with her crew of twenty, and at Brest 
the German cruiser Amazone ran ashore on the new break- 
water, 


Tue Amazone was coming in without a pilot—whether for 
economical reasons or with a view to impressing the French 
is not clear, but probably the latter. Yet another report is 
that pilots could not be found. In any case, Germany scores 
over the incident, for the French express unqualified admira- 
tion of the behaviour of the Amazone’s crew after their ship 
ran ashore. But the French also seem to have been remark- 
ably handy at getting the ship off. The pity is that one or 
two senior British officers that we could name were not there 
to look on. The notion that ‘‘our Navy alone knows what 
to do in emergencies ’’ is rather too firmly fixed in certain 
heads to augur well for progress. 


In the steam trials of the Dévastation, old French battle- 
ship, recently reconstructed and fitted with water-tube 
boilers but left with her old machinery, it was noted that 
‘old type engines are much less economical than modern 
ones.’’ 


Tue Channel fleet is now at its home ports refitting. As 
usual, the refit is of the ‘‘ tinkering’’ order. This time the 
excuse is that they have to welcome the French fleet in July 
—which is a sound enough excuse. Unfortunately there is 
always a sound excuse. Meanwhile, both the Prince George 
and the Magnificent are more or less worn out, though com- 
paratively new ships. Tinkering is the main cause. The 
latter is to be replaced by one of the Duncan class as quickly 
as possible. The Duncan’s Tin. belt is better than the 
Majestic’s 9in., owing to improvements in armour, but she 
has a thinner deck, so that her vitals are perhaps a little 
more vulnerable. She is a deal faster, but amongst the 
relatively slow Channel ships. 


DvurinG the week Plymouth has been in a ‘‘ state of siege,”’ 
all the shore defences being mobilised. 


Mr. CaLpwe tt, M.P., is a utilitarian of the first water. 
On the grounds that much of our fleet ‘‘ is doing nothing in 
peace time,’’ he would see cruisers employed as mail boats. 
There is a good deal of indignation in service circles over the 
proposition, but in its wayit islogical enough. There are many 
ships rusting in basins that would be better on the ocean 
fulfilling a use. Not, however, that we uphold the scheme, 
for to use the Navy for this purpose would be unfair to 
private enterprise, and at the same time lower the morale of 
the Fleet. 


THERE has been much agitation in France over M. Pelle- 
tan’s revision of the Gambetta type, and the reduction of 
gun power for the sake of a knot more speed. When done 
and all, France is not likely to gain much over the Michelet, 
one of the two cruisers affected. She cannot be laid down 
till the Victor Hugo is launched, and that will not be till 
March, 1904. This means that the Michelet will not be 
about till 1908 or so, by when all sorts of things may have 
happened. In any case, with our 24-knot Drakes, the object 
of sacrificing the guns of a 22-knot Gambetta to obtain a 
23-knot Michelet does not seem very clear. 


Ir really looks as though the new propellers are going to 
do for ships what caps and increased velocities have done for 
guns. The Essex on her first trials could not reach her 
23 knots—with the new propellers she reached 24:8, This 
is more than any destroyer can reach out at sea. 


Tue French cruiser Gueydon has got through her trials 
satisfactorily. 








NAVAL ENGINEER APPOINTMENTS.—The following appointments 
have been made at the Admiralty :—Engineer commanders: W. 
Wiggins, to the Ramillies, to date June 9th ; Engineer Lieutenant 
R. W. Green has been promoted to the rank of Engineer Com- 
mander with seniority of June Ist, and reappointed to the 
Ariadne, to date June Ist. Engineer Lieutenants: C. H. Hill, to 
the Pembroke for the Amethyst ; R. Baron, to the Vivid for the 
Express; and A. F, Sawyer, to the Duke of Wellington for the 
Spiteful, to date June 8th; G.T. Kerswell, to the Latona, and 
W. R. Apps, to the Vernon for the Devastation, to date Juno 9th ; 
E. Swinney, to the Spartan, to date June 10th; A. E. C. Deacon, 
to the Sappho, to date June 13th; W. W. Reed, to the Vivid for 
the Hyacinth ; J. P. Leahy, to the Pembroke for the Waveney ; 
and W. H. Glasspole, to the Duke of Wellington for the Bullfinch, 
todate June 20th. Engineer sub-lieutenants: P. J. B. Huxham, 
to the Exmouth ; and J. W. Forbes, to the Magnificent, to date 
June 4th. Engineer, R N.R.: R. Torrie, to the Duke of Welling- 
ton for three months’ instruction, to date June 4th, 








PASSE MAAT DEES Yon SOE or 


re 


Sue tiarratitay 


3 





JUNE 12, 1903 


THE ENGINEER 


595 








RAILWAY MATTERS. 


Tue gross earnings of al] railroads in the United States 
rting for May to date are 25,088,972 dols., a gain of 12-8 per 
por over last year and 25-6 per cent. over 1901. 


Tue Canadian Pacific Railway commenced its improved 

s-continental service on June 7th, says the Ottawa correspon- 

po of the 7’’ws. ‘The distance from Montreal to Vancouver will 
he covered in ninety-seven hours, 


Tux efforts which the London and South-Western 
Pailway is making to accelerate the express service to Exeter and 
Plymouth are, it is understood, about to stir up the Great Western 
tise further to reduce the time taken on the already fine express 
gervice to these places. 

We learn from Indian Engineering that the appoint- 
ment of deputy engineer-in-chief, North-Western Railway, 
Southern Section, Quetta, will be abolished in October, 1903, when 
that office will be transferred to and amalgamated with the office 
of the engineer-in-chief at Lahore. 

Tax goods and coal train loads on the East Indian 
Railway, taken together, averaged in 1901 only 203 tons ; on the 
Rengal-Nagpur Railway only 120 tons, A fair limit of expectation 
is considered to be 250 tons, which was the Bombay, Baroda, and 
(‘antral India Railway average last year with no mineral traffic to 
speak of. 

Execrricity is being increasingly adopted in the 
workshops of the chief Indian railways for driving the machinery. 
(Qn the Bengal-Nagpur Railway, of which Mr. E.S Franklyn is 
the electrical engineer, a complete ¢lec:rical installation for motor 
driving is being put down at the large workshops at Khargpur. 
British material is being used practically throughout. 


Tue Soudanese Railway Administration have placed 
tract for a number of powerful locomotives with James Kitson 
and Co., Leeds, who offered delivery in five months, as against the 
ten moaths required by a well-known American firm. Dubs and 
(2, of Glasgow, have also s2cured an order for twenty five 
cight-wheeled engines for the Natal Government railways, which 
will be the most powerfal yet iatroiuced into that Colony. 


acon 


TenpERS are being invited by the Railway Com- 
missioners for New South Wales for an additional generating set of 
1500 kilowatts for theirtramway power-station. Tenders may besub- 
mitted for either reciprocating or turbine engines. Full conditions 
for tendering are expected to be available at the office of the 
Agent-General for New South Wales, 9, Victoria-street, 8. W., early 
in July, ‘lenders close in Sydney on September 12th next. 


Ar a general meeting, held on June 4th at Berlin, by 
the Association for the Protection of Certificate Holders in the 
South African Netherlands Railway, it was resolved, by 4793 
against 166, to accept the offer of the British Government, with 
an amendment to the effect that the amounts received in payment 
from the British Government should be distributed among all 
holders of certificates in uniform proportions, and independently 
of objections to certain clauses. 


Tur Sheffield Corporation Tramway Department have 
issued their report. The income has been £208,962, and the gross 
proit £76,668, as compared with £69,275 in the previous year. 
‘he net talance is £28,167, which increases the accumulated 
surplus account to £106,955, from which have to be deducted 
£20,000 for renewals fund, £10,000 for contingencies, and £13,979 
for deficiency on the district rate. The tramways have now con- 
tributed £40,979 in relief of rates. 


A PARLIAMENTARY return recently issued shows that at 
the present time 4927 miles of railway are under construction in 
India, of which 1081 miles are in the hands of the State and 3846 
miles are beiog laid out by privatecompanies. The total estimated 
cost is Ks. 53,17,40,700, of which Rs. 37,10,14,900 has been a'ready 
expended, while the outlay during the current fiscal year will be 
Rs. 5,90,14,400. The irrigation canals under construction amount 
to 681 miles, with 1790} miles of distributaries. 


WE regret to have to announce the death of Sir Allen 
Sarle, for many years secretary and general manager of the 
London, Brighton and South Coast Railway. The deceased, who 
was born in 1823 at Orkney, was the son of Mr. Charles Sarle, of 
Falmouth, wh» became stipendiary magistrate at Dominica, in the 
West Indies. Sir Allen Sarle entered the service of the Brighton 
Railway Company in 1849, became secretary in 1§67, and general 
manager in 1886, retiring in 1897. He was knighted in 1896. 


Tae construction of the Otavi Railway in German 
South-West Africa is now assured, according to the Nutiona/ 
Zeitung (Berlin). The railway will not run through Portuguese 
territory. The South-West Africa Company, which proposed to 
build the line in the first place, has, the journal says, transferred 
allits rights without any consideration to the Otavi Company, a 
purely German concern, which is under the supervision of the 
Imperial Chancellor, The ccst of the line is estimated at twenty 
million marks, 


On Monday, May 25th, the Twentieth Century Limited 
express of the Lake Shore and Michigan Southern, west-bound, 
having lost 1 hour and 32 minutes east of Cleveland, was run from 
Toledo to Elkhart, 183-4 miles, in 114 minutes, equal to 70-2 miles 
an hour. The newspaper reports which give this Twentieth 
Century record say that the entire distance from Cleveland, Ohio, 


.to Dune Park, Ind., 307 miles, was traver-ed in 292 minutes, equal 


to 63-1 milesan hour, The train consisted of four heavy cars, and 
reached Chicago on time. 

Accorb1NG to the latest official returns, the total length 
of the Siberian Railway is 7783 versts, of which 3140 versts belong 
to the Trans-Siberian Main Line, 1418 versts to the Trans-Baikal 
Railway, 812 versts to the Ussuri Railway, and 2413 versts to the 
Eastern China Railway. ‘he total cost of constructing this sys‘em 
of railways has amounted so far to 780,000,000 roubles, or to about 
£35,800,000. The distance covered by the express trains running 
between St. Petersburg and Vladivostock 1s 7217 versts, and 
— St. Petersburg and Port Arthur 7535 versts, or 5023 
miles, 


It is reported from Orenburg in South-East Russia 
that unusual activity is being displayed in the work of construct- 
ing the important line of railway which, starting from Orenburg, is 
destined to bring European Russia into more direct communication 
by rail with Russian Central Asia by way of the Steppes. The em- 
bankment has been made to the extent of 1,127,000 cubic fathoms of 
earthwork and of 10,000 cubic fathoms of masonry; this amount 
represents 85 per cent. of the total work under these heads 
involved in building the new line. The rails have been laid for a 
distance of 300 miles, and a bridge 375 yards in length has been 
built across the river Ural. 


It is reported that the North-Eastern Railway Com- 
pay is about toadopt American locomotives of the Atlantic type for 
Working the East Coast expresses. The engines will be similar to the 

‘Atlantic City Flyers,” which have a fine record in the United 
States, They wiil have coupled wheels 6ft. 104in. diameter, 
cylinders 20ia, by 28ia., and steam pressure 2001b. to the square 
luch, ‘The fire-box is to be 9ft. long. The boiler will be 16ft. 23in. 
long, and 5ft. 6in. diameter, and as its abnormal size has 
Leccesitated its centre line being nearly 9ft. above the rails, the 
— of the top of the boiler thus approaches closely to the gauge 
mit. The engines will have practically no chimney, the only 
Portion of the chimney being in the smoke-box. The engine and 
tender weigh nearly 108 tons, 





NOTES AND MEMORANDA. 


Tue council of the Institution of Electrical Engineers 
has received and accepted an invitation from the American 
eee of Electrical Engineers to visit the United States in 


Tuer have been launched in the United Kingdom in 
the past five months 232 vessels, aggregating about 470,930 tons 
gross, which compares with 241 vessels, of 573,564 tons gross, in 
the corresponding part of last year, and 212 vessels of 589,335 tons 
gross, in 1901, 

Durine the past year the price of thorium, which is 
largely used in the manufacture of incandescent gas mantles, has 
risen very appreciably. ‘Twelve months ago the price was 28 marks, 
but now it is worth 45 marks per kilo. It comes chiefly from 
we is shipped to Hamturg, where a “corner” is being 
ormed. 


Durine last month Scotch shipbuilders launched 30 
vessels, of about 41,882 tons gross, as compared with 21 vessels, of 
37,417 tons gross, in April, and 40 vessels, of 59,248 tons gross, in 
May last year. In the five months this year Scotch builders have 
launched 110 vessels, of 178,556 tons gross, against 131 vessels, of 
211,908 tons gross, in the corresponding period cf last year. 

Tue Astronomer-Royal’s report states that the tem- 
perature for the year 1902 was 0-4 below the average, and that the 
shade temperature was never higher than 86-1 deg., but though 
the year was not a very warm one, it was not especially cold, for 
there were only thirty-two days during the winter on which the 
temperature fell below 32 deg., which is 24 below the average. 

Tue rainfall for the year ending April 30th, 1903, was 
23-68in., being 0-86in. less than the average of fifty years. The 
number of rainy days was 172. - The rainfall has been less than the 
average for each of the eight years from 1895 to 1902 inclusive, 
the total deficiency for the eight years ending December 3lst, 
1902, amounting to 28-9lin. For the four months, January- 
April, 1903, there has been an excess of 0-95in. 


As the Admiralty desire to purchase asmall number of 
pocket chronometers to replace gradually those at present ia use 
on surveying vessels, pocket chronometers will be iac'uded in the 
annual trial of chronometers at Greenwich this year, and notice 
of this with a specification of the conditions has been issued to the 
makers. The next competitive trial of chronometers—box cnd 
pocket—will commence on July 4th, and of deck watches on 
October 24th, 

AccorDING to a parliamentary return which has 
recently been issued, the net tonnage passing through the Suez 
Canal for the past year shows an increase of 421,573 tons as com- 
pared with that of 1901, and of 1,510,261 tons as comparei with 
that of 1900. The transit receipts in 1902 amounted to 103,720,020/., 
and were higher than in any previous year since the opening of 
the Canal, showing an increase of 3,333,623f. as compared with 
those of 1901. 

EnouisH shipbuilders in May put into the water 
25 steamers of about 55,906 tons gross, against 23 vessels of 47,421 
tons gross in April, and 25 vessels of 74,446 tons gross in May last 
year. For the year so far English builders have launched 118 
vessels, totalling about 253,374 tons gross, as compared with 104 
vessels of 309,956 tons gross in the corresponding period of last 
year ; 104 vessels of 345,881 tons gross in 1901; and 103 vessels 
of about 266,726 tons gross in 1900. 


Tue mean daily horizontal movement of the air in the 
year ending April 30th, 1903, was 303 miles, which is 22 miles 
above the average of the preceding thirty-five years, says the 
Astronomer-Royal’s report. The greatest recorded movement was 
748 miles, on February 24th, and the least 88 miles, on January 
2lst. The greatest recorded pressure of the wind was 27 lb. on 
the square foot, on February 24th, and the greatest hourly 
velocity 48 miles, on February 27th. 

THE number of compiete specifications filed last year 
at the British Patent-office after provisional specifications was 
8510, as compared with 7622 in 1901, an increase of 888, or 11-7 
per cent.; and the total number of specifications received was 
37,486, as compared with 34,410, an increase of 3076, or 8-9 per 
cent. The total number of specifications for 1901 was 14,023, being 
more than for any previous year except 1896 and 1897, and showing 
an increase of 9 per cent. on the numper for 1900. 

WIRELEss communication between Cornwall and the 

toyal Institution in Albemarle-street, Piccadilly, London, was 
successfully maintained for several hours last Thursday during the 
delivery of a lecture by Profe:sor Fleming, of University College, 
to the members on wireless telegraphy. Messages were received 
on the apparatus in the lecture hall from Mr. Marconi at Poldhu, 
also from one of the professor’s assistants in University College, 
in London, and also from the wireless station in Chelmsford. 


Work on the extension of the United States Govern- 
ment jetty immediately outside the entrance to San Diego Harbour 
will be resumed during the present year, and about £40,000 will 
be spent to complete the work. The jetty when finished will be 
7500ft. long, or about one and a-half miles. About 4600ft. of this 
length has already been constructed, leaving 2900ft. still to be 
built. It is estimated that from 110,000 to 125,000 tons of stone 
will be required tocomplete the work. The total cost of the jetty, 
when completed, is estimated at close on £100,000. 


Tue Greenwich time-ball was not raised on two days 
during the past year, owing to the violence of the wind. On 
May 13th, through inadvertence, the ball was not raised at 
13 hours ; on September 14th the ball did not rest properly on the 
clips, and failedsto remain up ; on December 15th the ball dropped 
about 2ft., when the check rope jammed between the piston and 
cylinder and prevented further drop ; on April 4th the clips failed 
to release the piston ; and on April 20th there was a failure in the 
electric connections. On these days the ball was raised again at 
14 hours and dropped correctly. 


An interesting case of electrolysis in water-meters has 
been discovered in America. It wasat first thought that the cause 
of the trouble was an electric tramway in the neighbourhood, but 
it appears that the cause was galvanic action caused by a brass 
moving over iron slides which formed part of the meterframe. A 
milli-voltmeter showed a ditference of potential between the valve 
and slides of 0-004 to 0-008 volt, says the Electrician. A water- 
meter constructed with dissimilar metals, such as brass valves 
running upon iron guides in brackish water with an average 
difference of potential of 0-006 volt, will, in twelve years, be ruined 
by electrolysis due to galvanic action, and register inaccurately in 
a much shorter period. Electrolytic damage, attributed to return 
tramway currents, may possibly often be traced to similar causes. 


Tue steam trials of the cruiser Berwick in the Firth 
of Clyde and the Irish Sea were concluded successfully last Friday. 
The mean results were as follows:—4500 indicated horse-power 
trial of thirty hours’ duration: steam pressure, 240 lb.; vacuum, 
28in.; revolutions, 84-5; indicated horse-power, 4676; coal per 
indicated horse-power per hour, 1-74 lb.; speed, 14-85 knots. 
16,000 indicatea horse-power trial of thirty hours’ duration ; 
steam pressure, 240 lb.; vacuum, 2Sin.; revolutions, 128-9; 
indicated horse-power, 16,552; coal per indicated horse-power per 
hour, 1-79 lb.;_ speed, 21-644 kaots. Full power trial of 22,000 
indicated horse-power of eight hours’ duration: steam pressure, 
270 lb ; vacuum, 27in.; revolutions, 140-4; indicated horse-power, 
22,680; coal per indicated horse-power per hour, 1-91 1b.; speed, 
23-613 knots. The Berwick has been built by Messrs. William 
Beardmore and Co., Govan Yard, Glasgow, the machinery and 
Niclansse boilers heing supplied by Messrs. Humphrys, Tennant 
and Co., Deptford. 





MISCELLANEA. 


Lonpon and Brussels are now in telephonic communi- 
cation. At midnight on Sunday the new Post-office telephone line 
between the two cities became open to the public. 


Tue International Building Trates Exhibition will open 
at the Royal Agricultural Hall, Islington, N., on Saturday next. 
It will be the largest of its kind ever held in this country. 


Tue Russian Ministry of the Marine has decided to 
increase the number of stations for wireless telegraphy both on 
the vessels of the navy and also on the coastlines of the Baltic and 
Black Seas. 


At a meeting of the Tunbridge Wells Town Council 
last week, it was reported that a proit of £1130 had been made 
on electric light during the year, and £480 on hops grown on the 
irrigation farms. On tearm labour the profit had been £343. 


THE Sheffield Corporation electric lighting department 
shows a surplus for the year of £6533, largest yet returned. 
The total output of electric power for the twelve months was 
2,919,722 units against 2,487,584 units for the previous year. 


In the monthly report of the Amalgamated Society of 
Eogineers, Mr. G. N. Barnes states that the Executive Council 
have ordered that the strike pay distributed by the local officials 
to the men on the Clyde when they came out during the dispute 
last month without authority must be refunded. 


In the artillery polygon at Okhta, on the confines of 
St. Petersburg, experiments are being carried out with a special 
apparatus by means of which it is claimed that the sounds pro- 
duced by the firing of big guns can be deadened to such a degree 
that they become inaudible at a certain cistarce. 


A LARGE gas engine plant is to be built for the 
Velardena Mining and Smelting Company of Velardena, Durango, 
Mexico, This plant will comprise gas ergines aggregating 2000 
horse-power, operating from a central power station an ore con- 
centrating mill, pumps, and hoists at six of the company’s mines, 
located within a radius of ten miles. 


Tue King has been pleased to igsue a Royal Commission, 
appoiating Mr. Andrew Graham Murray (Lord Advocate for 
Scotland), Sir William Thomas Lowis, Sir Godfrey Lushington, Mr. 
Arthur Cohen, K.C., and Mr. Sydney Webb, ‘‘to inquire into the 
subject cf trade disputes and trade combinations, and as to thelaw 
affecting them, and to report on the law applicable to the same and 
the effect of any modifica‘ions thereof.” 


Tae United States Government is spending consider- 
able sums cf money in improving San Diego Harbour, and has 
still more improvements in contemplation. A contract has just 
been let for deepening the bar to 26ft. at low water. The present 
depth is about 22ft. The work is estimated to cost £7000. The 
length of the channel will be about 1300ft., and the width will 
depend on the amount of money available. 


As compared with 1901, French shipping has prac- 
tically doubled at San Francisco, thirty-two more vessel: of 52,136 tons 
having entered, and twenty-seven more vessels of 45,076 tons having 
cleared. This result is attributed to the bounty system, which 
enables vessels to come out from Europ2 practically in ballast and 
to accept the low wheat freights ruling to Europe, which are un- 
profitable to those not receiving Government aid. 


Water waste at Chicago, amounting to 75 to 85 per 
cent. of the supply, still continues, and in some sections of the 
city very little water can be obtained on the third floors of 
buildings, except during the night. The City Engineer, Mr. 
Ericson, says he cannot help matters or accept any responsibility 
for the conditions. For four years he has endeavoured to secure 
the introduction of the meter system, but without success, 


Ir is reported that Messrs. John Brown and Co., 
Limited, of Clydebank, Glasgow, have secured the order for the 
Cunard Company’s new intermediate steamer. The building of the 
two high-speed Cunard liners will soon be commenced, and though 
the contracts have not been signed, it is understood to be prac- 
tically certain that one will be constructed by Messrs. Brown and 
~. Clydebank, and the other by Messrs. Swan and Hunter, New- 
castle. 


THE idea of being able to use some form of kite in 
order to enable a man to take observations far above the level of 
the masthead has been brought to the front again in Russian naval 
cicles. It is announced that, during the summer cruise of the 
mining transport Lieutenant Ilyin, experiments will be carried 
out with kites made of sailcloth, and which are capable of bearing 
a man aloft toa height suffcient for him to take useful observa- 
tions in all directioas, 


A Spectra Commission has just been sitting in St. 
Petersburg for the purpose of considering the needs of Russian 
agriculture. The Commission proposed a number of measures, 
and the Czarhas approved of those relating to improvements of the 
postal, telegraphic, and telephonic means of communication. In 
future the work of laying down new telephone systems will be 
thrown opento private competition. Facilities arealsoto be granted 
to self-governing bodies, with a view to introducing the telephone 
into their districts. 

San Francisco is said to be the city where the labour 
unions have the most power in the United States, and where 
labour is most perfectly organised. There are 495 separate labour 
organisations in the State, of which 162 are in San Francisco, 
These figures are exclusive of central labour bodies, of which 
there are forty, and of federal labour unions, of which there are 
six. The number of separate vocations represented in these returns 
is 149. The total membership is estimated at 67,000, of whom 
45,000 are located in San Francisco, 


THE Select Committee of the House of Lords on the 
light load line, in their report issued this week, state that they are 
unable to recommend the adoption of a light load line, because in 
their opinion there has not been sufficient loss of life to justify 
legislation of this restrictive character. The Committee considered 
that the Board of Trade have power under the Merchant Shipping 
Act to detain any British or foreign vessel from sailing in an unsafe 
condition, and they therefore confidently rely upon the Board to 
use the powers to prevent the improper or insufficient bailasting of 
ships. 

AccorDI1NG to statistics furnished by the French Consul 
at Gibraltar and the Director of the Customs at Algiers, the 
volume of the coal trade—says a Times correspondent—is diminish- 
ing in the English port, while it is increasing at Algiers. In 1890, 
430,000 tons of coal were loaded in ships at Gibraltar, but in 1900 
the total had fallen to 303,000 tons, in 1901 to 219,000, and in 1902 
to 167,000. During the same period the figures show a conspicuous 
increase at Algiers. In 1890 61,183 tons were taken on board, in 
1900 the tonnage had risen to 292,635, and in 1901 and 1902 the 
figures were respectively 234,218 and 297,423 tons. 


Tue Sheffield Corporation water department, at the 
city council meeting held on the 10th inst., report a total income 
for the year of £140.218, which is £2420 less than for 1902. The 
decrease is easily accounted for. Sheffield people are now free 
from the additional 25 per cent. imposed by Parliament after the 
bursting of Dale Dyke reservoir on March 11th, 1864. The reduc- 
tion, which represents a total of £25,718, was enjoyed to the full 
in the year just closed. Regarding the income from this stand- 
point, it is, instead of adecrease, an increase cf £4184. In the 
domestic supply, in site of the remissioa of £4980, there is an 
iacrease of £451. 
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ITALY.—LogscHER AND Co., 307, Corso, Rome ; Bocca Frergs, Turin. 
JAPAN.—KELLY AND Wausn, Liuitep, Yokohama, 
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TURNER AND HenpeErson, Hunt-street, Sydney. 
NEW ZEALAND.—Upton anv Co., Auckland ; Craia, J. W., Napier. 
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Duane-street, New York ; Susscription News Co., Chicago. 
STRAITS SETTLEMENTS.—KgLiy anv Watsu, Limirep, Singapore. 
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Tax Enoinger can be had, by order, from any newsagent in town or 
country, at the various railway stations; or it can, if preferred, be 
supplied direct from the office on the’ following terms (paid in 
advance) :— 

Half-yearly (including double number) .. £0 148, 6d. 
Yearly (including two double numbers)... .. £1 9s. Od. 
Ciore Reapine Casrs, to hold six issues, 2s. 6d. each, post free 2s, 10d. 
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Foreign Subscriptions will, until further notice, be received at the rates 
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ADVERTISEMENTS. 


The charge for advertisements of four lines and under is three 
shillings, for every two lines afterwards one shilling and sixpence ; odd | 
lines are charged one shilling. The line averages seven words. Whcn | 
an advertisement measures an inch or more, the charge is 10s. per inch. | 
All single advertisements from the country must be accompanied by | 
a Post-office Order in payment. Alternate advertisements will be 
inserted with all practical regularity, but regularity cannot be guaran- 
teed in any such case. All except weekly advertisements are taken | 
subject to this condition. 

Advertisements cannot be inserted unless delivered before | 
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Letters relating to Advertisements and the Publishing Department of the | 
Paper are to be addressed to the Publisher, Mr. Sydney White ; all other | 
letters to be addressed to the Editor of Tus ENGINEER. 


Telegraphic Address, ‘‘ ENGINEER NEWSPAPER, LONDON.”’ 








PUBLISHER’S NOTICES. 

*.* With this week's number is issued a Sixteen-page Supplement 
entitled British Agricultural Machinery for the Colonies. Every | 
copy as issued by the Publisher includes a copy of this Supplement, | 
and subscribers are requested to notify the Fact should they ni 
receive it. 





*,* THE JAPANESE LINE-OF-BATTLE SHIP HATSUSE.—Our two-page 
Supplement of the above may be had, printed on Japanese vellum 
paper, upon a roller, price 1s., by post 1s. 1d. 


*.* If any subscriber abroad should receive THE ENGINEER in an 
“imperfect or mutilated condition, he will oblige by giving prompt 
information of the fact to the Publisher, with the name of the 
Agent through whom the paper is obtained. Such inconvenience, 
if suffered, can be remedied by obtaining the paper direct from 
this office. 
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|pay for the additional fuel burned. 


TO CORRESPONDENTS. 


4 In order to avoid trouble and confusion we find it necessary to inform 
correspondents that letters of inquiry addressed to the public, and intended 
Sor insertion in this column, must in all cases be accompanied by a large 
envelope legibly directed by the writer to himself, and stamped, in crder 
that answers received by us may be forwarded to their destination. No 
notice can be taken of communications which do not comply with these 
instructions. 

427 All letters intended for insertion in THE ENGINEER, or containing 
questions, should be accompanied by the name and address oj the writer, 
not necessarily for publication, but as a proof of good faith. No notice 
whatever can be taken of anonymous communications, 

4@r We cannot undertake to return drawings or manuscripts ; we must, 
therefore, request correspondents to keep copies. 


REPLIES. 


N. P. (Gracechurch-street).—You might write to Mr. J. Gilliard, 387, 
Swine-gate, Grantham. 

W. J. W. (Victoria-street).—We are unable to give you any more infor- 
maticn than was contained in the paragraph. 

E. R. (Leicester).—The address of the Institution of Electrical Engi- 
necrs is 92, Victoria-street, Westminster, S.W. 

Bos (Liverpool).—B. is trespassing. The clay is the property of A., to 
w nae belor gs the surface under which the clay lies. 

(Newport).—You might write ei her to Messrs. Patsford, a 
“Biber, or to Messrs. E. and F. N. Spon, Limited, 126, Strand, 

A. L. B. (Fouthsea).—A number of articles have been published in el 
ENGINE*R during the last few years on tube railways and structures 
under streets We can only advise you to consult our back volumes, 
We co not know of the existence of any special book or treatise on 
subways. 

Works Manacer.—the only “oil” that is used for keeping down dust 
is, s9 far as we are aware, petrojleum. It has been used with some 
success on railways in the United States. The cheapest burning oil 
ought to answer fur a factory floor, but it must not be put down while 
gas is alight. 

P. P.—Your suggestion is very far from beicg novel. The principe 
might be applied in a better way. We do not think the idea is worth 
patenting. You cannot patent a principle, and there are dozens of 
ways in which maximum speed can be recorded which could not be 
covcred in oue patent specification. 








MEETINGS NEXT WEEK. 


Rovav Institution or Great Britain.—Friday, June 19th, at 9 p.m. 
Discourse on ‘‘ Radium " (in French), by Pri f. Pierre Curie. 

Tue INsTITUTION OF MECHANICAL ENGINEERS: GRADUATES’ AS{OCIA- 
TIon,—Monday, June 15th, at 7.30 p.m. Annual business meeting. 

RoyaL METEOROLOGICAL Socrery. — Wednesday, June 17th, at 
4.80 p.m., in the rooms of the Society, 70, Victoria-street, Westminster, 
3.W. Papers, ‘The Meteorological Aspects of the Storm of February 
26th to 27th, 1903,” by Mr. W. N. Shaw, Sc.D., F.R.S.; ‘‘ The Dines- 
Baxendell Anemograph, and the Dial-pattern Non- oscillating Pressure- 
plate Anemometer,” by Mr. Joseph Baxendell, F.R. Met. Soc. 

Tue INSTITUTION OF MINING AND METALLURGY.—Thursday, June 18th, 
at 8 p.m., at the rooms of the Geological Society, Burlington House, 
Piccadilly. London, W. Papers to be discussed, ‘‘On Adobe and other 
Cheap and Makeshift Furnaces,” by Mr. Henry F. Collins; ‘‘ Dredging 
and Valuing Dredging Ground in Oroville, California.” by Mr. Newton 
Booth Knox; ‘‘ Milling in Northern Korea,” by Mr. 8. J. Speak ; ‘‘ The 
Cyaniding of some Silver Ores by Percolation,” by Mr. A. P. Griffiths and 
F, W. Olafield. 
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COAL CONSUMPTION IN WARSHIPS. 


THE normal owner of tramp steamers takes very 
little interest in the consumption of coal per indi- 
cated horse-power per hour in his ship. The 
machinery is best for the purpose that will require 
least coal while a ship is at work. It is with the 
coal bills per voyage, not with the coal per indicated 
| horse-power per hour, that he is concerned. One 
result of this condition is that there is a certain 
speed in each trade which is more economical than 
any other speed. What this speed sball be depends 
on matters over which the shipowner has little con. 
trol. Let us suppose, for example, that a tramp 
steamer carries 3000 tons dead weight, and that 
her most economical speed is 9 knots, obtained with 
800 indicated horse-power. This vessel makes 
so many runs between Hull and the Baltic, carrying 
grain, during the season. Now it may so happen 
that by driving her, although the consumption per 
indicated horse-power is considerably increased, 
and also the cost of coal per ton mile, yet that an 
extra voyage will be got in before the ice stops 
further trade, and the extra voyage will more than 
It will be 
readily understood that if the ship day after day 
works her engines to 800 indicated horse-power, the 
less coal per indicated horse-power burned the 
greater will be the shipowner’s gratification ; but 
this is, after all, as we have seen, not everything, 
and so the shipowner, like a good business man, 
goes to the root of the question and estimates the 
economy of his machinery in ton-miles per bunker 
full of coal. 

Precisely the same principle, applied to a different 
end, has come to be adopted in the case of ships of 
war. We have questions and statements in Parlia- 
ment as to the radius of action of our warships and 
cruisers, and various figures are always available 
on the subject. A given ship or group of ships 
carry each, say, 700 tons of coal in her bunkers. 
How far will this take her at some stated speed ? 
As a general rule the replies are not very trust- 
worthy. They deal with estimates rather than 
ascertained facts. Again, as in the case of the 
tramp steamer, the consumption per indicated 
horse-power per hour is a factor in the matter, but 
it has less influence on results than would appear 
probable. Thus, for example, there is some power, 





developing which the engines require less steam per 
indicated horse-power than at any other power 
higher or lower. Apparently, then, the ship ought 
to be run at the speed pertaining to this power. 
This does not follow, however. Her propellers, for 
example, may be less efficient at that speed of 
revolution than when running faster or slower. 
Various other factors come in for consideration, and 
so no more than a general value can be placed on 
steam engine economy as distinct from the gross 
economy of the whole ship—boilers, engines, 
auxiliaries, and all], regarded as a single machine. 

There is yet another aspect of the question which 
is full of interest. The Admiralty do not publish 
figures, and those which we are about to use must 
be taken as an estimate not far from the truth. A 
good deal of attention has been turned to the 
‘County ” class of cruiser. These vessels will pro- 
bably burn about 60 tons per 24 hours when 
making 10 knots. If this be so, and their bunkers 
are full, they ought to be able to steam between 
6300 and 6500 knots, according to the quality of the 
coal, the firemen’s skill, and the state of the 
weather. It does not at all follow that this is the 
speed at which the engines are most economical. 
The probability is, indeed, that it is not, because 
expansion must be excessive. Let us contrast this 
again with the consumption at full speed—23 knots. 
Once more, it must be understood that our figures 
are not official. The cruiser would burn about 500 
tons per day of 24 hours. This speed is, however, 
outside the range of practical warfare. Trial 
trip speeds cannot be maintained for any lengthened 
period because of the exhaustion of the firemen, 
and the difficulty met with in getting coal fast 
enough on to the stokehold plates. But if we 
reduce the power by, say, 20 or 25 per cent., it is 
just possible that the boiler-rocm staff may keep 
her going until her bunkers are emptied, and this 
would give the cruiser a consumption of about 400 
tons per day, and a range of about 2050 knots. 
Here we come across a question very often dis- 
cussed, and not yet settled on a definite basis. 
Every steam engine, whether in a ship of war or 
not, is subject to ruling conditions of speed, average 
pressure, ratio of expansion, and vacuum, which 
being present, the economical efficiency is the 
highest possible. Thus, for example, in some 
cases a vacuum of 23in. is more economical than a 
vacuum of 26in. The cubic capacity of the 
cylinders divided by the weight of steam passing 
through them per revolution gives a factor of very 
great influence. The problem presented to the 
designer of machinery for warships turns mainly 
on the fact that there is a particular size of engine 
for a given horse-power that is the best. Now, it 
is clear that the size of the engine must be in some 
way fixed by the speed of the ship. In the mer- 
cantile marine this speed is fairly constant; the 
horse-power is fairly constant also, and the engines 
may be made just the right size to attain 
maximum economy. In warships the case 
is entirely different, and the designer has to 
decide whether he will put in engines which 
shall be most economical at high speed, low speed, 
or intermediate speed. The conditions are ex- 
tremely complex, and it is by no means certain that 
the correct solution has ever been reached. The 
temptation to make the engines most economical at 
full power is very great, for in the struggle to 
get the utmost possible out of the machinery, 
economy per indicated horse-power per hour is of 
the last importance, because it helps the boilers. 
On the other hand, when it is remembered that in 
such vessels as the Kent or the Monmouth the 
propelling machinery and boilers probably weigh 
not far short of 1700 tons, it becomes clear that an 
increase in the size of engines ought to be care- 
fully avoided. It is only under very exceptional 
circumstances that the engines will ever be driven 
as fast as they can be made to turn round; and so, 
keeping these facts in mind, it appears that the 
best policy will consist in adapting the engines to 
what may be called maximum cruising speed, or, 
say, 11:5 knots, at which the endurance of the 
County class ought to be, we suppose, somewhere 
about 5000 or 5250 knots. So far as we are aware, 
no definite uniform system has as yet been followed 
in the design of warship engines. Some amount of 
laxity of proportions is left to the contractor, whose 
object is to get the least consumption of coal he can 
at half and three-quarter speeds without endanger- 
ing his chances of attaining the maximum contract 
power. This is really a very delicate and difficult 
undertaking. An engine which is too big for its 
work can never be really economical ; yet, if the 
cylinder diameters are kept down, it may be 
impossible to get the full power required in the 
final runs. 

So far as can be gathered from the published 
reports, it is clear that, working under very great 
difficulties of contracted space and limited weight, 
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the builders of warship machinery in this country 
have succeeded in attaining a very high economy. 
We do not suppose that the consumption of steam 
will ever be brought down to 10 lb. per indicated 
horse-power per hour. But when we note how 
much is done with 2 lb. of coal per horse-power per 
hour, including auxiliaries, we readily admit that, 
if the problem which we have set before our readers 
has not been fully solved, a satisfactory solution 
has very nearly been attained. 


BRITISH AND AMERICAN WORKMEN. 


Many weeks have elapsed since the Reports of 
the delegates of the Mosely Industrial Commission 
were published. At the time they attracted a good 
deal of attention. They have long passed, apparently, 
into total oblivion. So far as any outward evidence 
goes nothing whatever has resulted from avery ex- 
pensive undertaking, thoroughiy well carried out. 
The masters and men of the United States lent 
willing aid, arid received their visitors with infinite 
hospitality. Much information was obtained, or 
said to be obtained. Something was hoped by 
every one; a great deal was anticipated by a few. 
So far, there is no sign or token whatever that any- 
thing has been gained. Of course, discussions may 
go on within the unions of which outsiders are 
kept in ignorance. Our impression is, however, 
that the delegates having paid their visit to the 
United States, formed their opinions and placed 
them on record in the pages of the Report, feel 
that they have done all that could be expected of 
them, and have gone on their way with’ a pleasant 
sense of having done their duty, and continue to act 
as though the visit had never been paid. We 
cannot find, indeed, that the working men of this 
country took any particular interest in the expedi- 
tion of their union leaders; or that its results have 
in any way modified their methods of life or their 
views concerning the relations between labour and 
capital. We confess to being somewhat disap- 
pointed. We hoped that the materials for discus- 
sion obtained at such a price would have been used. 
We did not think that the event would have been 
suffered so soon to die out of memory ; and we ask 
ourselves why the excursion has effected so little ; 
and the reason why a visit of such importance 
should have excited no permanent interest what- 
ever. 

The explanation is, we fancy, that the information 
obtained by the delegates does not admit of being 
utilised in this country. We can find examples of 
this on every page. Take, for instance, the follow- 
ing question and answer in Mr. Wilkinscn’s report 
on the weaving trade: ‘‘ What are the hours of work 
in your trade in America, and how do they compare 
with the hours in England?” ‘‘ Hours of work in 
the cotton trade in the Northern States of America 
are 58 to 60 per week ; in the Southern States there 
are no fixed hours, some mills working 72 per week. 
In England the hours worked are 55} per week, of 
which half an hour is for cleaning purposes.” It is 
obvious that no direct use whatever can be made of 
this information. Lancashire hours of work will not 
be changed because it has been obtained. Again, 
“Are suggestions for improvements made by the 
employers—the introduction of labour-saving appli- 
ances and up-to-date machines—welcomed by the 
men, or the reverse?” ‘I should say ‘ Yes’ to 
this question, and from what I saw I believe labour- 
saving appliances are welcomed by the men.” Let 
us suppose that labour-saving appliances are not 
welcomed in this country. The point of real 
interest is, then, narrowed to the question, why are 
they welcomed at one side of the Atlantic and not 
atthe other? The moment we begin to think in 
this way we also begin to see that a great and very 
important problem is set before us. Two sets of men 
and women spend thtir lives in doing similar work ; 
yet they regard that work, and, what is more to the 
purpose, the concomitants of that work, in a totally 
different way. One set of hands does not desire the 
introduction of labour-saving devices ; the other set 
does? Why this difference? Going a little 
further on the same road of investigation we find: 
“Ts the American workman capable of exercising 
initiative, and of working without frequent and 
detailed directions ? How does he compare with 
the English workman in this respect?’ The 
answer deserves very careful consideration, taken 
with what we have just written. ‘I do not see any 
difference in this between the American and Eng- 

lish workman.” We might print question after 
question, reply after reply, and get no nearer to the 
solution of the puzzle why is it that things are not 
in the States quite what they are in England. [t 
appears to us that Mr. Mosely wanted to do more 
than enable the delegates to acquire information at 
first hand. He desired that the information so 
obtained should be used : failing that, the expedi- 


Yet we have looked, as we have said, in vain for the 
smallest evidence of a movement in this direction. 
The reason is that a difference exists between the 
people of the two countries which it is beyond the 
control of reformers to alter. Mr. Mosely says: 
“The American workman drinks but little, and his 
home is usually well furnished, and fitted with 
luxuries in the way of bath-rooms, laundries, hot 
water and heating systems, and other items mostly 
unknown to the British workman.” Why does the 
American workman drink less than the English- 
man? If that could be ascertained then it might 
be possible to say with certainty either that means 
existed for making the British workman more 
sober ; or that the conditions in the United States 
cannot exist here, and that, as a consequence, 
the habits and customs of the United States can- 
not be popularised in this country. 

Thus reasoning, we come back to the core of the 
whole subject. Mr. Mosely’s delegates only acquired 
information concerning facts, and they have been 
either unable, or unwilling, or it has never entered 
their heads, to give any explanation-—save some very 
superficial suggestions—as to why the American does 
not do what the British workman does. Some time 
ago a correspondent stated boldly that the Ameri- 
can workman “hustled” more than the English- 
man because he lived on pork and beans. We have 
no doubt that there was a strong element of truth 
in this. It has been claimed for John Bull that a 
beef diet has made him what he is. It is beyond 
all question that ethnological differences exist all 
over the world, which are the result of climate and 
some subtle influence the nature of which is not 
understood. We have, in a word, racial differences. 
We come back to the great truth set forth by the 
chorus of sailors in ‘“‘ H.M.S. Pinafore ’—* That in 
spite of all temptations to belong to other nations ”’ 
the hero “remained an Englishman ”—and this 
leads directly to the overwhelming fact that all 
attempts to introduce the methods of other nations 
into this must be failures if they involve changes in 
the national characteristics. Much, for example, is 
congenial to a Scotchman that could not be in any 
way acceptable south of the Border. The direct 
lesson that must, we fear, be drawn is that such 
undertakings as that carried out by Mr. Mosely 
cannot but be barren of result. The information 
obtained leads nowhere. Nothing can be done with 
it. It concerns us not a jot that the American 
workman drinks less than the Englishman. We 
cannot compel the British workman to forego his 
beer. Our ears have been deafened by the outery 
that we must imitate our competitors in their ways 
of life and work. The answer is, not that we will 
not, but that we cannot. The Englishman, the 
Frenchman, the German, the American, are all 
what they are because of influences over which no 
one has any control. There is no such thing as a 
group of workmen who are mere machines, to be 
made to do this, that, or the other thing at the 
bidding of the political economist, who thinks that 
he can avert the national commercial ruin which 
he sees before us. They are all human beings, and 
they will insist on speaking and thinking and acting 
for themselves, and, that, most probably, just in 
the way that reformers regard as suicidal. 


TECHNICAL AND SCIENTIFIC BLUE-BOOKS. 


In an interesting and important article on the 
Consular Service in the April issue of the (Quarterly 
Review, reference is made to the fact that there are 
no officials at headquarters whose duty it is to read 
and digest the reports on trade matters furnished 
by our Consuls abroad. It is not contended, of 
course, that no notice is taken of such communica- 
tions ; the point is that there is no one who could be 
held liable for dereliction of duty, supposing it to 
be shown that the nation had suffered loss through 
disregard of advice tendered by those whose position 
entitles their utterances to careful consideration. 
We are not, however, on the present occasion dis- 
cussing the Consular Service or its Reports, but the 
particular complaint cited above is really only an 
echo of a persistent growl on the part of the com- 
pilers of technical and scientific reports to Govern- 
ment Departments that these are not appreciated at 
their true worth, and that more often than not the 
amount of labour devoted to their production is all 
but wasted. This remark, it should be said, applies 
more particularly to reports detailing the results of 
original research than to those of a merely statisti- 
cal denomination. If this complaint is justified —and 
we have no reason to suspect its authors of undue 
exaggeration—it would seem to be the case that there 
is no one whose official duty it is to see that these 
technical reports receive the attention which the ex- 
pense entailed in their production would point to as 
a natural sequence. The technical Blue-books 
which we have in our mind at the moment com- 


Kingdom” and “The Annual Report under the 
Alkali Acts.” Both issued yearly, are mines of 
information to those interested in the matters of 
which they treat. Exactly how much attention jg 
given to such publications by the officials in the 
sacred precincts of the Home-oftice it would be im. 
possible for those outside to know or to estimate: 
but it is permissible to hazard the suggestion that 
it is infinitesimal rather than plenary. In saying 
this we do not, of course, lose sight of the fact that 
those who are daily engaged in the performance of 
what may fairly be described as clerical duties, and 
who have not owed their position to scientific 
attainments, can hardly be expected to take an 
absorbing interest in what may appear Greek to 
them. Clearly, if reports on such a diversity of 
subjects as are dealt with by the Home.office are to 
receive careful attention and criticism, it would 
mean the appointment of a large staff of experts, 
and not one or two; because, owing to the ramitica, 
tions of science and its applications, specialisation 
has become an absolute necessity for those who 
would attain to the position of recognised experts, 
Seeing that, as a rule, chief inspectors, or those who 
are responsible for the production of technical Blue. 
books, are appointed because of their specialised 
knowledge, and because they are at the top of the 
tree, it would be manifestly difficult to appoint 
effective critics of their literary productions—that is, 
as far as the substance of these is concerned. 
Altogether, then, we think it may be taken by those 
who feel themselves aggrieved that the slight 
attention paid to their reports is a tribute to the 
profundity of their knowledge. Perhaps if the 
present Ministers dealing with trade subjects were 
succeeded by a Minister of Trade, the reorganisation 
of things that would necessarily ensue might ensure 
more oftlicial attention to annual Blue-books than is 
now the case ; but this brings us to the verge of a 
political matter, on which we do not propose to 
speak. 

Perhaps we may be accused of dwelling on defects 
to the exclusion of the brighter side of things, and 
we willingly bear testimony to what has been done 
of late years by the Home-office in acting upon the 
recommendations made in Blue-books when the 
health of workpeople comes into question. It would 
be reverting to ancient history to recall what has 
been done with regard, inter alia, to the match- 
making, arsenic, and pottery trades, and our com- 
mendation will be restricted to a quite recent matter. 
This is the issue to mining engineers and colliery 
managers, through the district inspectors, of a copy 
of Dr. Haldane’s report on the occurrence of that pecu- 
liar bone disease ankylosteomatitis amongst the 
miners at Dolcoath. Seeing that the possibility of 
the spread of this disease into our coal mines is by no 
means a remote one, it is, of course, of the first im- 
portance that every precaution should be taken to 
prevent its introduction, and to notify its first 
appearance ; therefore, the energy displayed by the 
Home-oflice officials in this case is in every way 
commendable. What does not seem so commend- 
able is the lassitude displayed in th» matteriof the 
voluminous Blue-book recording the proceedings of 
the Committee on the Use of Preservatives in 
Foods. Although most other countries have long 
ago enacted laws on the subject, the general public 
of these isles seem destined to remain at the mercy 
of the manufacturing chemist. But this by the way. 

We pass on now from the official reception of 
annual Blue-books to their reception by the public, 
who are enabled, if they wish to do so, to obtain 
them at a small charge. And here, even in the 
case of those who are—or may be supposed to be— 
closely concerned in the subjects, we find much 
the same lack of interest. It is quite the exception 
to find in any business place those particular books 
which bear upon the trade carried on. We are 
continually being asked questions by mining 
engineers which could be answered at first hand by 
a glance at the Mineral Statistics, purchasable for a 
few pence ; but, with respect to this publication, it 
is a common thing to find in the case of the office 
of a mining engineer, that either there is no copy 
at all or that the existing copy is many years out of 
date. If we seek to assign a cause for this failure 
of action, we imagine we are not far wrong in 
attributing it to the fact that such publications, so 
far as England is concerned, are obtainable at first- 
hand only in London; and as the price is apt to 
vary according to bulk, there is sometimes a good 
deal of correspondence with the Government agents 
regarding a penny or two of postage. Of course, 
this is only a small matter, and should not really 
prove a serious deterrent to the dissemination of 
important intelligence; but we have strong reasou 
to suppose that it does stand in the way. As we 
have said, a good deal of what is in such a publica- 
tion as the Alkali Acts Report is quite unintelligible 
to the lay mind, but to those who have to do with 








tion could do nothing but satisfy an idle curiosity. 


prise such as “ The Mineral Statistics of the United 
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d it is somewhat surprising to find that this 
# me is so rarely to be seen on the shelves of the 
oratory or .manager’s office. It is here, rather 
. in the Government archives, that its facts and 
pw so frequently augmented by accounts of 
Sal research, should receive attention and 
oe invite criticism. We advocate the 
mediencY of a careful examination of the contents 
err echnical Blue-books by some competent official, 
oth a view to circulating any novel intelligence 
be ongst those primarily concerned. For instance, 
De recent case of poisoning by “‘ white damp” or 
ashonic oxide in a coal mine, much ignorance was 
manifested by witnesses holding important posi- 
tions, a8 to the generation of this dangerous gas ia 
mines. Now, investigations and reports on this 
subject are to be found in back volumes of the 
Reports of inspectors under the Coal Mines Acts, 
and if these had been reprinted and circulated as a 
leaflet, the existing knowledge of the subject might 
have been increased to the result of saving many 


lives, 


vol 
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THE NEW CUNARD LINERS, 

Iv shipbuilding circles, both on the Clyde and the 
Tyne, and in shipping circles generally, curiosity and 
speculation have all along been rife as to the destination 
of the two new Cunard liners, and these feelings seem at 
last to have been set at rest by the statement made in a 
Glasgow paper, having all the appearance of a semi- 
official announcement, that the Cunard Company has 
practically decided, with the approval of the Admiralty, 
to place the contracts for the subsidised vessels with 
John Brown and Co., of Clydebank, and Swan and 
Hunter, of Wallsend-on-Tyne. The vessel by the latter 
firm is to have her machinery supplied by the Wallsend 
Slipway Co., whose engineering manager, Mr. Andrew 
Laing, was the chief of the engineering department in 
Fairfield at the time of the building of the Campania and 
Lucania. From inquiries made by our Clyde correspon- 
dent, there seems to be good ground for believing that in 
regard to the Clydebank firm the report is correct, 
although in the absence of any official announcement on 
the part of either of the contracting parties—who, 
naturally, will not be unduly hurried into declaring upon a 
matter which chiefly, and so vitally concerns themselves 
—it must still be accepted with reservation. As Lord 
Inverclyde pointed out at the last meeting of the Cunard 
shareholders, the two new liners are to constitute such a 
departure from anything at present afloat that much 
deliberation is necessary in many directions before final 
designs can be agreed upon. Although matters may now be 
safely considered as having materialised in the directions 
indicated by the latest announcement, there are still 
important details to be determined, and these might 
possibly enough bar the way to, or at least defer the 
actual consummation of the contracts. It is, at any rate, 
certain that the Barrow firm are debarred from under- 
taking the work owing to exigencies of dock entrances, 
&c., and, from inquiries made, it is equally certain that 
the Fairfield Company practically withdrew from com- 
petitive tendering for the work months ago, owing mainly 
to prohibitive conditions concerned with design, and with 
questions of guarantee. In all likelihood, should the 
contracts be, or have been, entered into with the Clyde- 
bank and the Tyne firms named, the conditions will have 
undergone material modifications, both through the 
results from model experiments which have been carried 
on during the interim, and through the continued con- 
ferring with the several Government departments which 
have had to be consulted and referred to on many points. 
An official announcement, mentioned by Lord Inverclyde, 
cannot surely now be long delayed. The Cunard Com- 
pany, it may be added, has positively placed with John 
Brown and Company the order for an intermediate 
steamer, 650ft. long. 


HEAVY GUNS AND BOILERS. 


Not long since we reproduced an official statement 
concerning the effect produced by firing big guns in 
the turrets of the United States battleship Maine on the 
Niclausse boilers in that ship. We commented at some 
length on the fact that during target practice ninety 
tubes burst owing, it was stated, to the shock and con- 
cussion caused by the recoil of the guns. We may refer 
our readers in search of further information to our 
issue of May 8th. On Wednesday morning a telegram 
from Gibraltar reached the Admiralty announcing that 
during target practice an anchor bolt in one of the 
elements of the Belleville boilers of H.M.S. Good 
Hope broke, with the result that seven men, in- 
cluding an engineer subslieutenant, were badly scalded. 
According to later intelligence, we regret to add 
that three of the injured men have died. The lower end 
of each element in a Belleville boiler is supported on a 
cone, which unites it to a transverse tube placed just 
above the fire doors. The element is held down on this 
cone by a couple of bolts, which “ anchor” it in nautical 
phraseology to the transverse tube. The breakage of 
one of these bolts—possibly both gave way—permitted 
the element to lift off the cone. This was followed by 
4 rush of heated water under a pressure of 300 Ib. to the 
Square inch. The only wonder is that anyone in the 
stokehold at the time escaped alive. It is, of course, 
quite possible that the failure of the bolt during heavy 
2 gga was nothing more than an unfortunate co- 
the se Taken, however, with the explosion on board 
f © Ma‘ne, the catastrophe is rather alarming. Until 
urther information is available, it would be wrong to do 


Of course a careful inquiry will be carried out. Until the 
results are made public, it will be well to suspend judg- 
ment. 
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Konstruiren und Rechnen. By H. Harper. Second cdition. 
8vo, 493 pages, with 1400 text illustrations, 24 plates, and 
supplement. Duisburg and Diisseldorf. L. Schwann, 1903. 
Price 12 mks. 

TuIs work, which was brought out originally in 1899 and 
now appears in a largely extended form, is intended to 
form a connecting link between the technical high school 
and the drawing-office, so that the student may be 
enabled to enter upon the practical work of designing 
and preparing workshop drawings without making exces- 
sive demands upon the time of his more experienced 
fellow workers. According to the introductory statement, 
the average “ Techniker”’ of the school requires a good 
deal of preliminary training in office work before develop- 
ing into the finished “ Konstrukteur,” and this is not 
always an agreeable experience to the young engineer, 
who may consider that his higher training should exempt 
him from routine work that could as usefully be done by 
the less highly trained products of the lower schools. 
There is also a tendency towards simply copying pre- 
viously executed work and calculations in preference to 
working out new designs independently; and a common 
difficulty is to be found in not knowing where to begin 
upon a design of a large or complicated character. In 
order to supply some of these deficiencies the author has 
arranged his matter in the form of problems or questions 
of gradually increasing difficulty, the solutions or methods 
of working out the answers being placed in the opposite 
pages. These begin with simple problems not involving 
the use of formule or auxiliary books of tables or 
reference, and pass on to others in which much help is 
required, and finally to more complex examples, such as 
large single-cylinder and compound engines, boilers, 
cranes, kc., the proper order to be followed in the 
design and calculation of the different parts being 
systematically given. Much stress is laid upon the 
necessity of exact and orderly arrangement in calcu- 
lation, and especially on the importance of giving 
references where results or formule taken from books are 
used. Most of these seem to be taken from other books 
by the same author, who has written several works on 
steam engines, boilers, indicators, gas engines, and such 
mechanical subjects. The preparation of drawings as 
actually required in practice is very fully treated; and in 
a section on designing, a long series of examples is given 
of faulty construction, with the correct method placed 
side by side. The use of the slide rule also receives a 
considerable amount of attention. The final section 
contains a well arranged series of tables of weights and 
other matter, including trigonometrical and other mathe- 
matical tables. Besides a very free use of figures in the 
text, there are twenty-four folding plates illustrating 
machine details at the end. Amongst these is one giving 
the details of a new kind of parallel perspective, which 
allows a solid drawing to be made very readily and 
rapidly from the plans and elevations of a design by the 
use of set squares and parallel lines alone, and this the 
author is very urgent in recommending for use when the 
object is of an irregular form, as in such cases a stereo- 
graphic representation is a valuable help toward the 
correct working out of the details. Taken as a whole 
this is an interesting and even in places an amusing book, 
especially in the parts treating of incorrect designs and 
their improvement, and, reading between the lines, we 
are inclined to think that the technical high school 
education as developed on the Continent is not so com- 
pletely sufficient for the practical purpose of the engineer 
as some of its advocates would have us to believe. 


Aide-Mémoire de l'Officier de Marine. By CHARLES 
VALENTINO, retired naval officer, Chief of Bureau at the 
Ministry of Marine. Sixteenth year, 1903. Paris: 
Henri Charles Lavauzelle, 10, Rue Danton, Boulevard 
Saint Germain 118. 

Last year we devoted some considerable space to a 

review of the Aide-Mémoire. When we received this 

year’s we at first thought that last year’s issue had been 
sent by mistake, for even the preface is the same, word 
for word, down to the remark that “we continue to 

double our efforts,” and that phrase which a British mid- 

shipman, having aspirations for French, translated :— 

“We attach ourselves thus to merit the confidence which 

the officers are so desirous of according to our work.” 

M. Valentino “attaches” too much. In the early part of 
the book a whole page is devoted to a description of the 
Inflexible, a ship that is no longer in the British Navy. 
There are numerous other pages devoted to such awe- 
inspiring craft as the Hercules, Sultan, Agincourt, 
Nelson, and so forth. Yet the Kaiser Friedrich, Wittels- 
bach, and Braunschweig types are all jumbled up together, 
and the Retvizan is regarded as the same type as her 
rival the Borodino. ll this spells that years ago 
these pages were written, and that since then 
they have been kept up to date along the line 
of least resistance. This there is a great tendency 
to do in all naval annuals; and we must not quarrel with 
M. Valentino too much about it. The mistake made in 
all books of this kind lies in the habit of editors to be 
content with adding new data. The great annual 
changes in fleets are not so much new ships as changes in 
old ones. These are incessant and continual, and 
necessitate an almost complete re-writing every year, if 
the book is to be kept up-to-date and of service. The Aide 
Mémoire is not up-to-date, even for the French fleet. 
We look in vain for any indication of M. Pelletan’s 
revision of the Renan type—the Renan still appears as a 
sister to the Leon Gambetta. Nor are such additions 
as are made always happy. Thus, in the British cruisers 








two appear. These are given as the Duke of Edinburgh 
and the Duke of Connaught. The Black Prince is 
ignored, and so are the four new armoured cruisers. 
The new destroyers, on the other hand, are given with 
some prodigality. We find among them the Avon (a 
Barrow boat launched some six or seven years ago); and 
the Zed. After this it is superfluous to call attention to 
the Russian Gromovoi, put down as the Peresviet type, 
and a few similar gymnastics. 

The Aide Mémoire, in fine, is altogether too full of the 
memories of many years ago; it sadly needs a thorough 
and complete revision. 

Fourth year. 1903. By B. 


Taschenbuch der Kriegsflotten. 
Munich. J. F. Lehmann. 


Weyer, Capitiinleutnant a D. 
3 marks. 

Tue Taschenbuch is a good deal slimmer than the Aide 
Mémoire, but it is decidedly more vigorous. It is a book 
with many excellent points, though we rise from it with 
a sense of indignation. A number of little photographs 
of ships appear in it, and it is by these that we are 
annoyed. Kapitinleutnant Weyer has a well-developed 
sense of method, and this sense leads him to have all 
the photographs showing the starboard sides of the ships. 
So far, all well; but this has led him to reverse photo- 
graphs—a ridiculous proceeding. It may be all right to re- 
verse Renard’s well-known photograph of the Wettin ; but 
such procedure with the British fleet is very silly. We find 
the Symonds’ photograph of the Formidable’s port side ex- 
hibited reversed as the starboard. TheGerman naval officer 
in his innocence has overlooked that the Formidable has 
two anchors on the starboard side and only one on the 
port side, to say nothing of other differences. The same 
trick is played with the Diadem, which appears in the 
photograph with the starboard steering cone to port, and 
the port flag on the starboard side. The French Gaulois, 
Charles Martel, and Jeanne d’Arc, the Russian Retvizan 
and Grosiastchi are, we fancy, a few more examples of 
reversal. Tricks of this sort are not the game to play in 
technical publications. 

In the plans a new departure has been made, armour 
being printed in blue. It looks nice, and would be nice 
if only the blue always went on the right spots. At 
times it does not, and the facetious printer gives us 
armoured chart houses, or a Cressy with a belt reaching 
to the main deck aft. In theory the blue is excellent, in 
practice a failure. It was done in the earliest issues of 


‘the Naval Annual, but soon—and wisely—dropped. 


For the rest the book is of a high level, and par- 
ticularly useful for the German fieet. The accuracy here 
is generally great, though the editor is hardly happy in 
adding a table of rulers that puts down Ignasis Andrade 
as the President of Venezuela. Germans ought by now 
to have read of a gentleman called Castro in that 
capacity. Owing to this and the photograph trick, we 
cannot feel sure whether the statement that Tiresias 
A. M. Sam is President of Haiti is a joke or not. How- 
ever, the world’s rulers are a side issue in a naval annual ; 
and on the whole the book is one that we could cordially 
recommend, if only that absurd trick with the photo- 
graphs had not been played. 
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A New MeTALLic Packinec.—A new form of metallic packing, 
called ‘‘spongograph,” has recently been brought out by a Mr. 
James F. Burnes, of Philadelphia. It is made from a high-grade 
anti-friction metal, which is first worked up into a porous, spongy 
mass. This mass is then impregnated with a quantity of pure 
flake graphite, and the whole is compressed so that the metal 
closes in on the graphite, thus producing a metallic packing 
having, throughout its substance, a graphite lubricant. The 
packing is then put up in thin cotton tubes for convenience in 
applying, and, as it is of a spongy nature, it lies closely around 
the rod and valve stem without pressure, thus, it is said, holding 
the joint not only steam, but water-tight, and preventing all drip. 
The makers report that packings put to work for trial some four 
years ago are as good as ever, showing but little wear, anda slight 
settling which indicates that the packing is following up. The 
file marks are still visible on the engine rods and on Corliss 





we find, added to the Devonshire class, Natal and New- 





more than direct attention to the possibilities of the case. 


foundland, as projected ; while of the 13,500 ton class, only 


valve stems. The valves move easily by hard, yet the joints are 
said to be perfe tly tight. 
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TRACTION ENGINE, ROAD ROLLER, AND 
CRANE. 


WE illustrate above a combination traction engine, road 
roller, and crane, which has just been manufactured by 


Messrs. Clayton and Shuttleworth, Limited, for his Majesty’s | 
engine answers a three-fold | 


dockyard, Chatham. The 
purpose. It acts as an ordinary road roller of 124 tons 
weight, as a traction engine for hauling or driving machinery, 


and as a crane for lifting three tons and transporting the | 
The engine itself is compound, the | 


weight suspended. 
cylinders being placed side by side,and being 53in. and Qin. 
diameter, with a 12in. stroke. 
above the cylinder levers, and actuated by radial gear. By 
doing away with valve excentrics on the crank shaft, room is 
given for two travelling speed wheels inside the horn plates, 
with wide crank pins and long crank shaft bearings. The 
cylinder casting is mounted on a planed seating. 
cover of the cylinder, which is of considerable depth, the 
stop valve is placed. There is an auxiliary valve, by means 
of which a high-pressure steam can be allowed to enter the 
low-pressure cylinder when needed for starting. The engine 


is supplied with side plates for hiding the working parts, a | 
| of sewage per hectare was 


disc fly-wheel, an awning over the driver, and a steam pump, 
in addition to the ordinary pump. The hind rollers are 
5ft. Tin. diameter and 16in. face, the front rollers are 


3ft. Tin. diameter and 2ft.2in. on face, or 4ft. 4in. the two | 
together ; all the rollers are fitted with rims, which are easily | 
Spring scrapers are fitted to the hind rollers, and | 


renewable. 
adjustable scrapers to the front rollers. The roller parts can 
easily be removed and the traction engine details put in 
their place. 
from the engraving. 
piece of machinery 


The whole forms a strong serviceable 








THE PARIS SEWAGE FARMS. 

THE commission of inspection, consisting of three members 
appointed by the Government, one by the General Council 
of the department of the Seine, and one by the Hygienic 


Committee of France, to visit periodically the sewage farms | 


in the neighbourhood of Paris, have just published their 
report upon the inspection of the farms at Méry-Pierrelaye 
and Carriéres-Triel. This report states that the total 
quantity of Paris sewage disposed of in 1902 was 236,800,833 
cubic metres, and of this amount 226,544,409 cubic metres 


were distributed on the different farms, the quantity sent to | 
This last | 
figure was 26,000,000 cubic metres more than what was sent | 
to Méry-Pierrelaye in 1901, but as the farm has an area of | 


Méry-Pierrelaye being 64,565,191 cubic metres. 


2150 hectares, the total represents only 30,030 cubic metres 
per hectare, so that it is much below the legal maximum of 
40,000 cubic metres 


not detect stagnant water on any part of the farm. It is 


singular that in every report the Commissions refer to certain | 
works and improvements that are being, or have to be, | 
| Liverpool, the widening of the 
Brighton and South Coast Railway between Croydon and | 


carried out ; and, reading between the lines, it is easy to see 
that a great deal has yet to be done to overcome the incon- 
veniences that have so often been urged against the sewage 
farms. It is stated, for instance, that the drainage of the 
Liesse valley has been completed, and that a large main is being 
constructed at Pierrelaye, which has ‘‘ suppressed the flooding 
of cellars in certain houses.’’ The Vaux drain has been 
reconstructed, and the pumping station at Pierrelaye is being 
enlarged by the addition of three pumps and four boilers. 
It will be remembered that a couple of years ago a great 


The slide valves are placed | 


In the top | 


| ing the waterlogging of low- 
: : | lying parts and avoiding the 
The general arrangements will be readily seen | 
| Commission conclude that 
| the town of Paris has done 
| everything necessary to con- 
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outcry was raised against the farm on the ground that the 
sewage had contaminated the wells at some of the villages, 
and the Paris municipal authorities were obliged to order a 
house-to-house distribution of water at Courcelles, Epluches, 
Vaux, Bonneville, and Méry. 
tinued during 1902. The authorities caused an inspection of 
the wells to be made by the directors of the municipal 
observatory of Montsouris, who declared that the subterranean 


| water supplying the wells was not contaminated by the sewage, | 


and as the result of this report it was decided to suppress the 
house-to-house distribution. The mayor of the commune 
thereupon informed the Commission that the inhabitants of 
the villages absolutely refused to draw water from their wells 
for drinking purposes, and he protested so strongly against 
their being deprived of water that it had been decided to con- 
tinue the house-to-house distribution pending the laying down 
of mains from the river Oise, the expense of which will be 
partly borne by the city of Paris. 

On the farm at Carriéres-Triel the quantity of sewage dis- 
tributed in 1902 was 45,988,165 cubic metres, which is 
3,000,000 cubic metres more than the quantity sent to this 
farm in 1901. As the area 
is 950 hectares the quantity 





strengthen the already cordial feelings that exist between 
members of the engineering profession on both sides of the 
| Channel. 








This distribution was con- | 


HIGH-CAPACITY WAGONS, NORTH BRITISH 
RAILWAY. 


WE give herewith an illustration of one of the steel-frame 
wagons which have recently been completed by Hurst, 
Nelson and Co., Limited, of Motherwell, N.B., to the 
order of the North British Railway Company. These wagons 
are to be used in the iron ore traffic, and are 15ft. 1gin. in 
length—inside dimensions—7ft. lin. wide, and 4ft. deep, with 
a tare weight of only 6 tons 14 cwt., and a carrying capacity 
of 16 tons of ore and 12 tons of coal. The wagon shown in 
the illustration is, it will be noticed, provided with a falling 
side door, but we understand that a large proportion of the 
five hundred of these wagons which Hurst, Nelson and 
Co. are building to the order of the North British Rail- 





48,408 cubic metres, thus 
exceeding the legal maxi- 
mum by 8408 cubic metres. 
Several drainage works have 
been carried out for prevent- 


flooding of cellars. The 


form to the law. At the 
same time it is clear that 
inconveniences, 


out its 


and other 





by drainage 


costly character. It is 
possible that the system 
may be ultimately perfected, 


| but it remains to be seen 
| whether, by that time, it 


will not be found that the 
farms have received as much 
sewage as they can absorb. 

About fifty engineers 
belonging to the Associa- 
tion des Ponts et Chaussées 
Mines have just 


and Bordelongue. 
the different engineering works being carried out in 
Great Britain, such as the Mersey dock extensions at 





NORTH BRITISH RAILWAY WAGON 


way Company are being fitted with double folding side doors. 
The underframe is built entirely of steel. A special feature 
in the construction of the underframes is the almost entire 
| absence of hand riveting. 


lines of the London, | 








Victoria Station, the different tubes in London, and also | 


the bridges, locks,"and other works of the Manchester Ship | 


Canal. It frequently happens that French sanitary 
engineers make educational visits to this country, for in 
this branch of the profession England is accepted as the 
model by most of the continental countries, but it is not 
often that their example is followed by mechanical engineers. 
The present visit is therefore one which may do much to 


Tue statistics of the Glasgow tramway traflic, pub: 
lished last week, show that the total revenue for the past, Joan 
| wherein the track was increased from 52 to 65 miles—was £501,40 ; 
as against £612,800 for the corresponding period, thus showing 
an increase of £38,600. The passengers carried numer 
| 176,779,900, being an increase of 13,101,700 over the figures 10 

the previous year, 
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pock EXTENSIONS AT MIDDLESBROUGH. 


rest to recall that the Stockton and Darlington 
‘way Company extended its line to Middlesbrough in 
Bailway 1930, and the first house of that now important and 
the re yidly increasing town was then built. Coals were at once 
ail a in the river Tees, but some two years previously, in 
on? “ the first publicrailwa ’ had secured an Act authorising 
162, rchase 30 acres of land for the purpose of making wharfs 
“ 7s for unloading and loading vessels in the Tees. Under 
cage cement of the Stockton and Darlington Railway 
the cee, the Middlesbrough docks were constructed and 
— in May, 1842, and the shipment of coals on the river by 
; Seiiway company thenceforth ceased. The Middlesbrough 
pe at this time comprised an area of 9 acres, and had a 
a of 30ft. width, with a depth over the sill of 17ft. 
Extensions were commenced towards the end of the year 
1363, on the completion of which, in 1872, the docks then 
had an area of 12 acres, all in one dock—with 1700ft. of 
uays—22[t. of water on sill, and accommodation for vessels 
: to 3000 tons burthen. Further additions and improve- 
pee were effected in 1888, the width of the channel being 
very materially increased, the contrzctor for the works on 
this occasion being Sir John Jackson. During the last d« zen 
years, however, the need for further accommodation has teen 
severely fclt, as large vessels trading between the Tees and the 
East could not, with any degree of safety, be accommodated, 
whilst vessels of 10,000 tons could not get into the dock. On 
the other hand, there was a serious lack of quay accommoda- 
tion. In response to repeated appeals from the merchants and 
shippers of Tees-side, the directors of the North-Eastern 
Railway Company, in 1898, decided upon a very compre- 
hensive scheme of extensions cof the accommodation and 
plant, the completion of which will 
place Middlesbrough in possession of one of the best 
equipped docks on the North-east Coast. The contract was 
secured some four or five years ago by Mr. John Scott, of 
Darlington, who has had a large staff of men regularly 
employed cn the work. When the scheme is carried out, 
the present area of the docks-will be increased from 16 to 26 
acres, with an entrance channel of SOft. width, and a depth 
of 36ft. at high water ordinary spring tides. A jetty will be 
provided on the north side, which supersedes the slag embank- 
ment previously in use. New dock gates have now been 
erected, these being composed of iron and steel, worked by 
direct-acting hydraulic pistons, the chains being dispensed 
with. There will bea devth on the sill at high water of spring 
tides of 33ft., and at high water of neap tides of 29ft. The 
quay accommodation will be nearly doubled, as the tota) 
length, on the completion of the works, will be 6700ft., as 
against 3800ft. before the commencement of the present 
scheme. Considerable excavation has beeu necessary on the 
east side, where a long quay, easily reached by vessels, will be 
introduced, The coal drops on the north of the dock have 
been dismantled, the new north quay being used for the 
shipment of coal and coke. The new dock walls, which are 
constructed of stone brought from the Lartington quarries 
of the contractor, rest upon concrete foundations, and run to 
a depth of 80ft., being 16ft. below the water of the dock. 

With a view to facilitating the work of loading and unload- 
ing vessels, no less a number than seventeen powerful 
electrical cranes, supplied by Sheldon, Cowan and Co., 
of Carlisle, have been erected and have been in success- 
ful working for some few months. These cranes have a 
radius of 44ft. Yin., and a height from quay level to the 
centre of the jib pulley of 60ft. Each crane moves on its 
own pedestal, the current being supplied by underground 
cables. The electric motor for working the cranes is 
mounted on a framed pedestal. In case of failure of the 
current the brake is automatically applied. Electricity is 
also being extensively used for illuminating purposes, the 
generating house recently equipped at the Middlesbrough 
docks being one of the largest of its kind in the North of 
England. 
dock office, to replace which a new and handsome building of 
four storeys has been erected by Mr. H. Barry, contractor, of 
Scarborough, to the designs of Mr. William Bell, the archi- 
tect of the North-Eastern Railway Company. This building 
overlooks the docks, with which it is connected by an over- 
head bridge, and affords accommodation to the dock 
engineer, the district superintendent, the dock agent, and 
other of the local officials of the North-Eastern Railway 
Company and their staffs. Despite the fact that consider- 
able difficulties were encountered in securing satisfactory 
foundations, the work has progressed very well, but it is 
not expected to be completed for at least another twelve- 
months. The scheme was estimated to cost about £400,000, 
but this figure, it should be stated, did not include the cost 
of the equipment of the dock, vor for the outlay rendered 
necessary for making temporary accommodation for dealing 
with the railway and dock traffic, whilst the work of exten- 
sions was in course of progress. As this latter has caused 
the laying and re-laying of temporary sidings, the scheme 
taken in its entirety will therefore involve an outlay which it 
is estimated will closely approximate upon £500,000. 


Ir is of inte 
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RAILWAY MOTOR TROLLEY. 

Tur accompanying photographs illustrate a railway motor 
trolley in use at the present time on the ‘‘ Rhodesia Rail- 
ways.’ The motor, which is driven by petrol, is of 34 horse- 
power. The trolley has a seating capacity for two persons 
In addition to the driver, and is designed to attain an average 
speed of about 18 miles per hour on grades of 1 in 80, with 
eight chain curves, these being the ruling gradients and cur- 
vature cf the Rhodesia railways. We understand that its 
performances have also been satisfactory on portions of the 
Cape Government Railways, where the heaviest grades and 
curves are 1 in 40 and five chains respectively. The gauge is 
standard South African, viz., 3ft. 6in. 

The motor was designed by Mr. Charles Jarrott and built 
by the De Dion Bouton Company to the order of Messrs. 
} auling and Co., Limited, of Westminster and Capetown, 
the builders of the entire Rhodesian railway system, con- 
sisting of about 1700 miles, and also of about 400 miles in 
see Colony for the Cape Government and Cape Central 

During the construction of the Rhodesia railway system— 
: work still in progress—it became necessary, on account of 
, ne great distances to be traversed, to introduce some rapid 
ary expeditious method of transit, and as the larger permanent 

ridges and heavier portions of railway work in Rhodesia are 
completed after the rails are Jaid, the motor, for purposes of 
Inspection, &¢., has become of great use, 





The extensions necessitated the demolition of the | 


We give below details concerning the consumption of petrol 
an@ lubricating oil. It may be mentioned that up to the end 
of Jast March the motor had, so we are informed, travelled 
11,000 miles without a mishap, and the expenditure on repairs 
bad been nil. 

During a period of 250 days the motor was in use on 154 
days, and ran a total mileage of 10,020, which gives an average 
mileage per day of 65:06. The petrol consumption, using 
petrol 680 S.G., was 160 gallons for 10,020 miles, or 1 gallon 
for 62°62 miles. In other werds, 100 miles were run with 
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PETROL MOTOR TROLLEY 





1-6 gallons, which works out at 1 mile for ‘016 gallon. Of 
‘ubricating oil 22 quarts were used while running the 10,020 
miles, so that 1 quart sufficed for a run of 455°45 miles. 
During the best consecutive seven days’ work done by the 
motor 1062 miles were covered, an average of 152 miles per 
day. The best day’s run was 229 miles from Bulawayo to 
Palapye. The start was made at 3.30a.m., and the destina- 
tion reached at 7.45 p.m., or 16h, 15 min., which, less 
stoppages of 3h. duration, gives a running time of 13h 











PETROL MOTOR TAOLLEY 


15 min., or 17°28 miles per hour. The best non-stop run 
has been 71 miles in 3 h. 32 min., which equals 20°09 miles 
per hour, The run was made on a consumption of 7 pints of 
petrol. 








AN ITALIAN STEEL AND SHIPBUILDING 
TRUST. 


Tue fact that the Trust fever has at last reached Italy, 
although in a somewhat mild form, should not in any way 
excite surprise, in view of the example set in this direction by 
certain other countries. Negotiations on the subject have 
been proceeding for some time past, and the end of May has 
witnessed the approval of an important scheme of amalgama- 
tion, or establishment of a community of interests between 
certain of the principal iron and steel and shipbuilding works 
in Italy for the purpose of making further endeavours to 
emancipate the country from the need for external supplies, 
although the absence of coal beds considerably hampers the 
nation in its efforts to develop the native manufacturing 
industries. The undertakings concerned in the present 
scheme form two groups, one of which is composed of the 
Terni Steel Works Company, the shipbuilding yards of 
Orlando Brothers, of Leghorn ; Nicolaus Odero, of Sestri 
Ponente ; and the Ligure-Anconitana, of Ancona; whilst the 
other is represented by the Italian Metallurgical Company, 
of Savona; the Raggios Ironworks, and the Elba Ironworks 
Company. A few details respecting some of these enterprises 
may be of interest. 

The Terni Steel Company, which has a share capital of 
£640,000, produces rails, guns, and armour plates, the latter 
being supplied to the Italian navy, on the Harvey system. 
In addition to these manufactures the company owns iron 
ore mine; in Lignite, and a smaller mine with blast furnace 
at Valtrompia, A dividend at the rate of 16 per cent. was 





paid in 1902, as compared with 15 per cent. in each of the 


three preceding years. The Italian Metallurgical Company, 
of Savona, which operates a foundry, steel works, and rolling 
mills, arose from the ash¢s of the Tardy and Beuch Company. 
On the failure of the latter, the Terni Steel Company pur- 
chased the works from the liquidator and sold them to the 
Metallurgical Company, which it, in conjunction with others, 
formed specially for the purpose. The Savona enterprise, 
which has a share capital of £360,000, was unable to declare 
any dividend during the first year of its existence, namely, 
1900-1901, but for 1901-1902 a distribution at the rate of 
6 per cent. was made. The Elba Ironworks Company, which 
is also a recent creation, was formed in 1899 by the Italian 
Credit Bank (Credito Italiano) and the Creusot-Schneider 
works. It exploits ironstone at Portoferraio, on the island 
of Elba, and has one blast furnace in operation and two 
others in course of construction, and it also owns 104 coke 
ovens. The company has a share capital of £500,000, upon 
which a dividend at the rate of 3 per cent. was paid for 1902, 
as compared with 5 per cent. in the previous year.. The 
reduction in the dividend is attributed to the large expendi- 
ture out of revenue for the purpose of extending the com- 
pany’s equipment. 

Coming now to consider the scheme of amalgamation, we 
find that the shareholders in the Terni Steel Company have 
just sanctioned an increase in the share capital from 
£640,000 to £1,280,000, and also authorised an issue of bonds 
to the extent of £640,000 for the purpose of purchasing the 
before-mentioned three shipbuilding yards, the four enter- 
prises thus forming the first group. On their part, the share- 
holders of the Italian Metallurgical Company of Savona have 
also approved an augmentation in the share capital from 
£360,000 to £1,200,000, and any further capital that may be 
aeeded will be raised by the issue of bonds. The morey is 
required to pay for the purchase of the Raggios Ironworks 
and a large portion of the shares of the Elba Ironworks Com- 
pany, the three concerns constituting the second group of the 
Trust. The connection between the two groups will be 
understood from the fact that the Terni Company holds about 
one-half of the capital of the Metallurgical Company, and the 
former has now undertaken to subscribe for an additional 
number of the latter’s shares to the extent of £200,000 within 
a period of three years. 

It is expected that the Trust will be of considerable 
advantage to Italian trade, inasmuch as, apart from coal, the 
combination controls the production of raw materials down 
to the construction of finished ships. It is claimed that the 
talian shipbuilding yards in general have in recent times 
been able to meet almost the whole of the inland demand for 
war and merchant vessels, and have already begun to work 
for abroad, including South America, Spain, Portugal, and 
Greece. The new Trust should, it is thought, increase the 
competitive capabilities of the Italian yards in relation to 
other countries, and the question therefore becomes of inter- 
national interest. It will be seen that of the large shipbuild- 
ing yards in Italy the Trust does not include those of Ansaldo 
and Co , which has yardsat Sestri Ponente and Sampierdarena. 
[t is not quite clear whether the latter has been approached 
in the matter. However that may be, it is now reported that 
as a counterblast to the Terni-Savona Trust the Ansaldo 
Company intends to form a combination with the Armstrong 
Company at Naples. The report may be merely a rumour, 
out it is advisable to mention it, although it should be 
accepted with some reserve unless confirmation is forthcoming 
at an early date. 








THE INTERNATIONAL CONGRESS FOR 
APPLIED CHEMISTRY. 


Tue fifth international congress for applied chemistry, 
which was held in Berlin from June 2nd to 8th, was more 
largely attended than the preceding congresses in Brussels in 
1894, in Paris in 1896 and 1900, and in Vienna in 15898. 
Nearly three thousand persons attended the congress, and 
sbout 350 papers were included in the programme. At the 
opening ceremony the German Emperor was represented by 
Prince Friedrich of Prussia, and addresses of welcome were 
delivered by the German Home Secretary, by the Prussian 
Minister of Commerce, by the Mayor of Berlin, and by 
delegates of the various Governments and societies repre- 
sented, Professor Tilden speaking for Great Britain. The 
President of the congress was Dr. Otto N. Witt, of Berlin, 
and the meetings were held in the palace of the Reichstag. 
At the plenary meeting lectures were delivered by Professor 
Moissap, of Paris, by Sir William Crookes, and by 
Professor van’t Hoff, of Berlin. The deliberations of the 
congress were conducted in eleven sections and three sub- 
sections, a fresh president being elected every day in each 
section. The metallurgical section, which was presided over 
in turn by Professor Chesnau, of Paris; Professor Voigt, of 
Christiania; Mr. Bennett Brough, of London; Professor 
Donath, of Briinn, Austria ; and Professor Weeren, of Berlin, 
was well attended and had an interesting programme of 
papers. The principal papers relating to iron and steel dealt 
with ‘‘The Determination of Phosphorus in Iron and Steel,’’ 
by Professor Chesnau ; ‘‘ The Need for Introducing Practical 
Methods of Determining Oxygen in Steel,’ by Mr. F. 
Liirmann, of Osnabriick ; on ‘“‘ Iron and Oxygen,’’ by Dr. HF. 
Wedding, of Berlin ; on ‘‘ A New Apparatus for Determining 
Oxygen in Iron with the Aid of Hydrogen,’’ by Mr. F. Wald, 
of Kladno; ‘‘Iron as a Railway Material,’’ by Dr. A. 
Haarmann, of Osnabriick; ‘‘The Transport of Iron Ore 
from Norwegian Ports,’’ by Professor Voigt, of Christiania ; 
‘‘ The Determination of Sulphur, Manganese, and Phosphorus 
in Metallurgical Products,’’ by Professor Namias, of Milan; 
‘‘The Economic Minerals of Greece,’’ by Professor C. D. 
Zengelis, of Athens; ‘‘ Metallography as applied to the 
Metallurgy of Iron,’’ by Professor EK. Heyn, of Charlotten- 
burg; ‘‘New Applications of the Aluminium Heating 
Process for Steel,’’ by Dr. H. Goldschmidt, of Essen; 
‘* Blast Furnace Slag and Portland Cement,’’- by Dr. H. 
Passow, of Hamburg; and ‘‘ Metallurgy in the United 
States,’’ by Mr. C. E. Munroe, of Washington. 

By unanimous vote of the section a telegram of greeting 
was forwarded to Sir Lowthian Bell expressing regret at his 
inability to be present. Ina future impression we shall deal 
with the meeting in detail. 








Tue Southern Pacific Railroad Company now has 505 
locomotives burning oil, and it is converting the remainder as fast 
as possible. Before the end of 1903 practically all the Southern 
Pacific engines will be oil-tired, and this company alone will take 
nearly 6,000,000 barrels. The Santa Fé road will take about 





2,000,000 barrels more in 1903. - It should be pointed out that the 
oil costs 10d. per barrel of 43 gallons, plus ls. 3d. carriage. 
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LETTERS TO THE EDITOR. 
(We do not hold ourselves responsible for the opinions oy our 
correspondents.) 


PAINTS. 


Str,—I welcome Mr. Gritton’s letter re my article, ‘“‘ Paint as a 
Protectcr of Iron from Rust,” because it allows me an opportunity 
of explaini several fallacies that the limits of my article 
precluded. 2 * the first place, it is to be regretted that your 
correspondent pins his faith so tenaciously to Sjenrath’s dicta, 
because many statements made by that writer are not only 
erroneous, but some few of them are positively untrue when scien- 
tifically examined, Sjenrath makes more than one assertion that 
cannot be confirmed by chemical laws, but which, in fact, are 
positively false when viewed from a chemical point of view, no 
matter how ingeniously Sjenrath endeavours to explain the results 
he obtained. It would occupy several columns of your journal to 
go into detailed criticism of all Sjenrath’s erroneous conclusions, 
and it is with the view of elucidating the matter that I explained 
in my article the chemical facts underlying the cause and forma- 
tion of rust, and the value of certain paints as preservatives of iron. 
As regards the sand-blast removing ‘‘rust so as to restore the iron 
practically to its condition before rust attacked it,” that is a mis- 
leading statement to make on the part of any engineer, because 
suppose a piece of sheet iron fin. thick is rusted both sides to the 
Gepth of ;in., when that layer of rust is removed and the iron 
sheet is restored ‘‘ practically to its condition before rust attacked 
it,” it will not only be reduced in thickness by ;,in., but before 
all the eroded layer is removed a moreor less thickness of unrusted 
iron will also be removed by the sand-biast, because the rusting of 
iron proceeds by a series of depressions on the iron forming the 
mounds of anhydrous and of hydrate oxide of iron stated in my 
article, and, to remove all rust from these hollows or depressions 
—and unless such centres of the rusting process are removed the 
scouring of the iron by the sind-blast is practically useless—a 
stratum of the solid metal will be also removed, perhaps, to the 
extent also of jin. on each side ; consequently, after the operation 
of the sand-blast the sheet iron will have lost ;4;in.or jin.—i.¢ , one- 
half of its original thickness. Now, a piece of sheet iron that can 
become from such cause reduced to half its thickness cannot be 
‘* practically in its condition before rust attacked it.” 

f Mr. Gritton has no knowledge of chemistry, then I would 
suggest that he submit my article to the notice of some competent 
chemist, who will soon dispel any doubt. 

As regards the high and low specific gravity of pigment 
determining the durability of that pigment as a protection for 
metal, such an idea is absolutely wrong. The true protection of a 
paint is simply dependent on the nature of the vehicle used as 
a handy mixture for the pigment, and it is the purpose of the 
article under criticism to illustrate the erroneous value generally 
ascribed to linseed oil as a vehicle for paint making for use on 
metals. 

Another erroneous statement by Mr. Gritton that I cannot allow 
to pass without contradiction is ‘‘ Just to the extent that the pig- 
ment predominates over the oil in the paint is the life, durability, 
and usefulness of good paint or coating compound.” The inevitable 
conclusion from that statement is that a paint should consist chiefly 
of pigment and only just as much oil as will serve to cause the 
particles of pigment tocohere. Now, the fact is generally recog- 
nised amongst paint makers and users that just the opposite is the 
actual truth—vzi:., that the durability of a paint is solely 
dependent on the oil, and not on the pigment, and it is this point 
I have made clear in my articles in your pages and the other 
articles of mine above referred to, and to prove my statement [ 
give the chemical explanation of the internal changes and chemical 
reaction that occur in lead pigment. Another statement of Mr. 
Gritton that is opposed to fact is that ‘‘oxide of iron does not 
contain much linseed oil ;” if it were not to do so, it would be no 
better component of a paint than silicon, sand, or any other sub- 
stance that does not combine with the oil. For proof that red 
oxide of iron does combine with linseed oil I must refer your corre- 
spondent to my article published in the 0:/ and Colourman’s 
Journal, &c., wherein he will also find fully explained thecatalytic— 
‘* mechanical,” as Mr. Gritton calls it—action that an oxide exerts 
in conveying oxygen to the oil to dry it. 

Linseed oil, if left to dry by the slow absorption of oxygen from 
the air, takes three months before all the fatty oil acids are oxi- 
dised into livixine—‘.e., the skin observed on a pot of dried paint. 
But these are points I have already discussed in my articles re- 
ferred to. 

Still another erroneous statement of Mr. Gritton, viz.: ‘‘ Pro- 
bably two-thirds of the oxide of iron paints used contain over 5 per 
cent. of carbonate of lime.” Now, carbonate of lime is the 
chemical name for chalk, and all paint mixers and users know that 
there ara no paint-making qualities whatever in chalk, and if present 
in oxide of iron could be there on!y as a wilful adulterant, added 
when grinding the oxide with the oil. If the oxide is one that can 
be prepared artificially, chalk would lose its CO. and become con- 
verted into lime—CaO. But undoubtedly Mr. Gritton has con- 
fused carbonate of lime with the sulphate of lime that is normally 
present in all commercial artificially produced iron oxides. 

In forming ferrous sulphate so as to convert it into oxides, there 
is a lot of water by crystallisation—ferrous sulphate crystallises 
with seven to ten molecules of water, and normally has the 
composition Fe,0,7H,0. Six molecules of this water are expelled 
at a moderate temperature, but the remaining molecule requires 
a very high and prolonged heating before being expelled, and 
until it is expelled the ferrous sulphate remains in the crucible or 
furnace asa dirty drab mass As soon, however, as this obstinate 
molecule of water is drawn off, then the sulphate becomes converted 
into the red oxide. Now, to save cost of fuel, time, and to add 
bulk to the red oxide—it is readily conceivable of the large propor- 
tion cf water in the ferrous sulphate that but a small percentage of 
solid red oxide will be formed—it is customary to calcine the 
ferrous salt along with lime ; in doing so the ferrous salt becomes 
converted into red oxide much quicker and at a lower temperature, 
and the sulphur radical unites with the lime and converts that body 
into solid sulphate of lime, which, by being internally commingled 
with the red particles of the iron oxide, modifies the colour of the 
product—rendering it richer—and also giving a bulkier product to 
the coloured mass. 

I do not know whether Mr. Gritton holds a brief for the makers 
of ‘‘ carbonising coating,” but I have no interest, beyond that of 
your readers, in stating that une of the best compounds for pre- 
serving iron and metal I have found is “‘ Ferrodol,” which is made 
by Griffiths Brothers, of Bermondsey. Next to this comes 
Repolin, which should be valuable to all makers of motor cars, as 
it gives an enamel like glass, and adheres to metal with an 
adamantine strength. 

I always welcome criticism of my articles, but I like criticism— 
not mere statements or assertions that are not supported by incon- 
trovertible proofs of their truthfulness, The dicta of anyone’s 
opinion is valueless unless it be supported by scientific facts that 
no one can deny. ; 

June 3rd, 


me 


THE AMERICAN TARIFF AND THE ST. LOUIS EXHIBITION. 


Sir,—The opinions current among business men with respect to 
the tariff duties in the United States and their relation to the St. 
Louis Exhibition, have been emphasised by his Royal Highness 
the Prince of Wales, in his speech as President of the Royal Com- 
mission, and by the action of some commercial bodies in large 
industrial centres. May I therefore be permitted to direct 
attention briefly to the imports into the United States of articles 


The following table has been limited to articles approximating 
one million dollars in value :— 
Values, 
Articles. Dollars. 
Art works 
Beer and ale .. 
RR er 
Coal, bituminous. . ° 
wk, eae 
Copper, snd manufacturescof .. .. 0... 6. wee 
Cotton, and manufactures of, incluling knit goods, 
hosiery, laces, &c. Al ee Gk sae? eee Ree 
China and earthenware 
Diamonds Sack Lene nine Lae me. ae) fan! ie” ale 
Fibres, including flax, and their manufactures 
Furs, hides, and skins ; ae se ae 08 
ne. eee 
Iron and steel, and manufactures of .. .. .. .. 
a and precious stones, other than diamonds, 
Machinery, all kinds .. 
Paper and paper stock 
Silk, manufactures of .. 
Spirits and wines .. 
WOR ey. oe bat con ee 10K. oe 
Tin, in bars, blocks, pigs, &ec. .. 
Wood, and manufactures o! 
Wool and woollens na et Sg Be 15,282,414 
_ With the exception of the returus which relate to malt liquors, 
iron and steel products and machinery, the figures are taken from 
the returns 40" by the Bureau of Statistics of the Treasury 
Department in Washington. They thus represent imports into 
the United States, i.¢., values at the landing port. In the 
excepted items, the American statistics were less complete in 
details, so that, as to them, resort has been had to the arnual 
returns of trade and navigation issued by the Board of Trade, 
which, naturally, represent values at the port of shipment. All 
the figures are therefore official, and, save for chemicals and 
jewellery, as noted, are for the calendar year of 1902. Many con- 
siderable industries, including anthracite coal, cocoa, coffee, glass, 
millinery, feathers, and spices, contribute liberally to the totals, 
As they do not, however, reach the limit fixed, they are omitted 
from the enumeration. 
The total imports into the United States during the last three 
years and the British contributions to them in selected articles are 
thus shown :— 


4,148,217 


18,864,104 
2 920,321 
6,847,495 

15,823,584 

10,681,643 
4,039,570 

17,172,205 


1,098,641 
3,336,194 
1,812,046 
2.065.158 
1,904,887 

833,437 
8,885,918 

981,472 


Value. 
Dollars. 
53,508. 157 


Articles. 
Chemicals, 1901 


NTIS cu ren uy ce? Aes een ae ees ae 9,888 426 
ae ee ae 
Fibres, and their manufactures 
Iron and steel products an 
Wools and woollens .. . 


Tutal value of all imports into the United States, 


60,358,448 
75,394,404 
44,051,908 
38,36 ‘001 


d machinery 


969,320 953 
513.780 860 
180,249,114 
111,999,904 

87,895,253 
880 419,910 
155,291,551 


Imports from Europe... .. .. .. .. .. « 

Imports from the United Kingdom .. .. .. 

Imports from Germany eo «2 e8 e 

Imports from France... .. .. -. 

Total imports, 1901 .. .. .- .. « 

Imports from the United Kingdom, 1901 

Total imports, 1900 .. o. om. fee oe, we swe 829,149,714 

Imports from the United Kingdom, 1900 .. .. .. 151,566,748 
All the articles thus sold in the United States have passed 
through various processes of manufacture or handling, and each 
has contributed its part to the rewards of labour and capital. 
Taken together, they have afforded employment for thousands of 
hands, and to millions of pounds of capital invested in manufacture 
and shipping. 
It must be obvious that a steady trade of this magnitude cannot 
be neglected or overlooked. Even the rigid duties, inaugurated 
by the McKinley law of 1890, have left this large share to British 
industry, in competition with all the world. So, if Germany and 
France, with smaller totals, can spend from £150,000 to £200,000 
each—as they are planning to do—in order toadvertise their wares 
at St. Louis, it is difficult to see how the British manufacturer or 
merchant can miss an opportunity to make known his national 
industries, so much greater in importance and value. 
When it is recognised that the general import trade from Europe 
to the United States has incre: by 55 per cent. since the end of 
the Spanish war of 1898, while that from Great Britain has doubled 
during the same five years period, it is plainly a quantity which 
cannot safely be neglected. This conclusion derives additional 
force when it is borne in mind that the markets to be reached at 
St. Louis make a continually growing demand for articles of art and 
luxury. It is probable that no equal number of peopie anywhere 
in the world are increasing with such rapidity, both their wants 
and their ability to buy, as are those who inhabit the Mississippi 
Valley. 
Even if no rew and direct demand for imported manufactured 
—— should come from the United States, the exhibitor at St. 

ouis will be able, during a few months, to come into contact with 
more probable customers from Canada, the British West Indies, 
Porto Rico, Cuba, Mexico, and Central and South America, than 
he could see or reach at a great expense, during many years, of the 
widely diffused effort he would have to make. He will be able to 
see there, and at a glance, what is wanted and what steps bis 
rivals are taking to meet new, varied, and growing demands. 
When to these considerations is added the resulting knowledge of 
those avenues of the trade to the East certain to be opened when 
the Panama Canal is completed ; and when the growing, restless 
competition of all the leading communities of the world, and the 
commercial activity incidental to international exhibitions are all 
taken into account, nothing would seem more certain than that 
the great manufacturing country absent, or present only in an 
imperfect, conventional way, will not be taking full advantage of 
its opportunities, GEORGE F, PARKER. 
Sanctuary House, Tothill-street, 

Westminster, June 6th. 


SAMUELS’ STEAM CARRIAGES. 


Sir,—I roticed your illustration of Samuels’ steam carriage 
in your last issue. There were several types of these engines built. 
One had a vertical multitubular boiler, and cylinders 3in. 
diameter by 6in. stroke, and the boiler was lft. 8in. by 4ft. ‘The 
frame was of oak and hung below the axles, and the weight was 
about four tons. Another type was built with a single cylinder, 
4tin. by 9in.; the leading axle was the driver, the general arrange- 
ment was the same. The boiler was vertical, 2ft. by 5ft.; this 
engine came into my late father’s works at Ashton-under-Lyne in 
the early fifties and was converted into a steam road carriage and 
was very successful. Some ofits performances will be found in your 
journal for 1867, page 185. For many years this little engine was 
used for turning my little workshop, and the boiler is still 
doing very well at 301b. pressure. I think most of these little 
engines were designed by the late Mr. Reynold, of Sheffie!d, who 
was a pupil of Mr. Adams at the time the engines were built. I 
would like to ask for any information concerning a small locomo- 
tive that came into the shop at Ashton-under-Lyne in 1867, the 
Ophir ; it had three cylinders, 6in., 5ft. driving wheels, 2ft. leadi-g 
wheels, each loose on the axle, and the axle worked on a centre pin 
similar to a road wagon ; the weight was about ten tons. I could 
never find the builder. JAMES WATT BOULTON, 
Chester, May 11th. 


CAMLERED PISTON-RODS. 


Sir,—In your issue of this week, page 561, in the centre column, 
you mention the practice cf one or two German firms of making 
the piston-rods of horizontal engines with a camber, so that, 
with the weight of the piston carried on the outside shoes, the rod 


a. 
piston will not wear the cylinder nor the glands, 
so far ; that the camber, however, can be successfully prog et 
hydraulic pressure after turning the rod | very Ro Uced hj 
and I believe that the only possible way of making a cumin 
true shape is by first bending the rod in its black state T of the 
turning it in an ordinary lathe, but with the seat for at then 
sprung low, and guided so as to be in line with the lathe he Piston 
back-centre. This I patented in 1875, No, 2031; as ales ead and 
lathe to facilitate the operation. At the time | unsuecessfall 
the plans before many of the makers of the largest } ally put 
engines in this country. Why I failed to get the matter token 
cannot tell. en up| 

In 1902 the Gérlitzer Maschinenbau Anstalt of Corlitz Ge 
patented cambered piston-rods, No. 10,630, but the method of 
ducing them, as described, does not seem to me to be mie to. 
as the piston-seat of the rod is held down by a weight equal rw le, 
of the piston—the rod is stationary and the tool revolyes—go hw 
the deflection of it must increase as the rod becomes sedend 
size in the process of turning. I am informed, however. that rte 
have made a large number of these rods, and that they are y ‘ 
successful, Ww. ScHONHEYDER” 


This ig Corre 


IRELAND AND PORTLAND CEMENT, 


S1r,—In yours of the 8th inst. you refer to some articles } M 
Sparkman. I have read these articles, and would like Po he 
out that the writer has omitted from his list a source of lime. wet 
suited for the manufacture of cement; I mean the extonaiee 
deposits of shells which occur in several parts of the country ' 
consider that too much also is made of the cost of fuel, pea 
revolving kilns peat could be used for fuel, and on a bog peat 
would be a very cheap fuel. ” 

The Calp limestones and shales—at least, some of them—when 
properly treated make a very good cement, and require a mych 
smaller quantity of fuel than other raw materials; on the other 
hand, they require very careful treatment. The Calp limestone 
is very hard to grind fine enough ; and the beds both of the stone 
and shale not only differ, the stone beds from each other and the 
shale beds from each other, but some parts of the same beds differ 
from others. And on the whole, although I was the first to use the 
Calp beds in the manufacture of cement, I should prefer other ray 
materials, Wak: 

Dublin, May 22nd. 


ALCOHOL ENGINES. 


Srr,—Our attention has been called to an article on the alcohol 
engines in your issue of the 8th ult., in which you say you “ regret 
that British engineers do not turn their minds to its considers. 
tion.” We beg to say we are now making engines to work with 
alcohol, and we enclose herewith our price list of both petrol and 
alcohol engines, showing seventeen sizes for petrol and sixteey 
sizes for alcohol, varying in power from 2 to 29 brake horse. 

wer. CrossLey BrotuHErs, Limirep, 

Manchester, June Sth, 








LAUNCHES AND TRIAL TRIPS, 


Henry, steel screw steamer; built by, Craig, Tylor and Co,, 
Stockton-on-Tees ; to the order of, ‘‘Stoomvaartmaatschappy, 
Terneuzen ;” dimensions, 270ft, 38ft. by 20ft. din.; engines, 
triple-expansion, 19in., 3lin., 5lin. by 33in., pressure 180Tb.; con. 
structed by, North-Eastern Marine Engineering ( »mpany ; a speed 
of 104 knots was attained ; trial trip. 

MANCHESTER SPINNER, fine new spar-deck steamer ; built by, 

Northumberland Shipbuilding Company, Limited, Howdon; 
to the order of, the Manchester Liners, Limited ; dimensions, 
373ft., 48ft., 30ft. 10in.; to carry, 7000 tons deadweight ; engines, 
triple-expansion, 25in., 4lin., 69in. by 48in., pressure 180 |b. ; con- 
structed by, Richardsons Westgarth and C2.; launch, May 28th, 
HELLAS, steel single-deck steamer; built by, R. Craggs and 
Sons, Limited, Middlesbrough; to the order of, Mr. D. G, 
Moraitis, of Andros, Greece; to carry, 6000 tons deadweight; 
engines, triple-expansion, 25in., 42in., 68in. by 45in, pressure 
1701b.; a speed of over 13 knots in light trim was achieved ; trial 
trip, June 7th. 
Crry or LEEDs, fast steel screw steamer ; t> the order of, the 
Great Central Railway Company; dimensions, 256ft. 6in. by 
34ft. din. by 18ft. 6in.; to carry, 56 first-class passengers ; engines, 
triple-expansion ; constructed by, Earle’s Shipbuilding Company ; 
launch, June 8th. 








THE DEVELOPMENT OF NEWrort.—A Welsh correspondent writes: 
—Newport has just been visited by a member of an important firm 
of Midland manufacturers, who have. we understand, decided to 
acquire a site on the east side of the Usk, and to erect there works 
for manufactures somewhat similiar to those of Messrs, Lysaght. 
The present, output of the firm is already large, and probably the 
erection of works at Newport would result in an extensive 
development of their business. The decision to change is due to 
the heavy outlay for railway carriage, a charge which would b 
almost wholly saved by removal to a place on the seaboard offer- 
ing the facilities that Newport does. The report recently issued 
by Messrs. Lysaght showing their profits for the past year has 
apparently greatly impressed Midland manufacturers with the 
advantages to be gained by following theirexample. In tho 
present instance, the principals of the firm to which we have 
referred are, we believe, strongly impressed with the fact that no 
other port can offer such inducements as can Newport, with its 
facilities for shipment to important foreign markets, and with its 
advantages of situation, which make for concentration, as well as 
provide quick ani direct communication with the Midlands and 
elsewhere. 

TIN-PLATES IN THE UNITED STATES—The seat of the tin-plate 
industry is in the Pittsburg district, but there is a curious circum- 
stance connected with it which not only affects the Californian 
tinninz industry, but has a direct bearing upon the Welsh tin- 
plate trade, say3 Mr. Consul-General Bennett in his report on the 
trade of the States of California, Nevada, and Arizona, Up to 
the present time the United States have never been able to secure 
the making of tin for the Standard Oil Company, or for the 
canning industry of California. It has been found to be cheaper 
to purchase Weish tin-plates than the American, for the following 
reason. When the Welsh tin-plates are made into tins and are 
used for the exporting of American oils, fruit, &>., it is possible 
for the exporter to secure from the Custom-house a rebate of 99 
per cent. of the Customs duty paid on entry under the Dingley 
tariff. The American manufacturer cannot at present meet the 
low price in the Welsh tin markets because of difference in wages 
paid in Wales to the mill workers and the union rate of wages to 
their own men. The granting of this rebate has indeed produced 
a’ the same time another effect. Californian packers of tinned 
goods will not buy any American-made tins unless the seller will 
reduce the price by a sum equivalent to the rebate of 99 per cent. 
duties on foreign tins. The rebate, therefore, works two ways, 
first to encourage Welsh tin, and secondly to keep down the price 
of American, “The rebate on the Welsh tin is sufficient to place 
the Californian tinned goods on the British market free of cost for 
freight and insurance, Hence it results that Californian fruits, 
&c., are sold as cheap, or even cheaper, in London than in San 








from the United Kingdom, their relation to foreign trade in 
general, and their significance from an exhibition point of view. 


may assume a straight line, and, therefore, the weight of the 
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THE EFFECT OF DESIGN ON METHODS OF 
CONSTRUCTION FROM A CONTRACTOR ’S 
POINT OF VIEW. 

By R. W. Newmay, Assoc. M. Inst. CE, 
(Concluded from page 579.) 


In Fig. 18 a wall with a concrete backing is illustrated, having 
a brick facing of alternate headers, H, and stretchers, 8. Some 


engineers will specify that such a wall must be levelled up with 


concrete under each heading course, or every 6in, This causes a | 


number of horizontal jointe in the wall, and increases the cost of 
the conerete, because it only allows of comparatively small quantities 
being put in at one time. : : 

In Fig. 19 is shown a similar wall, in wbich the concrete can 
be put in in 18in, lifts, and yet the bond of the brickwork appears 
the same on the exposed face—Fig. 21. It may sometimes be to 
a contractor’s advantage to, with the cozsent of the engineer, 
build the work as shown in Fig. 19 and accept payment for work 
as in Fig. 18, recouping himself for the additional brickwork by 
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the saving in labour through being able to put in treble the quanti! y 
of concrete and brickwork at the same tims. It must, however, 
not be taken from this that it would always be safe to adopt this 
alternative, as much depends on the relative prices of the brick 
and concrete work, and the quantities involved. 

How this saving may be effected will be best appreciated from 
anexample. Suppose the brickwork took two hours to build ia a 
6ia. lift; it would probably take four hours in the 18in. lift. 
Now, the cost of erecting the scaffold is the same in each case, say, 
one hour ; this hour is saved twice over in the 18in. lift, added to 
which is saved the difference in the cost of getting ready the 
concrete stage three times instead of once, and also the cost of 


Fig. 20 


Fig. 21 
Elevation of Figs. 18 & 19 


























patting in the barrow runs, and the thousand and one incidental 
expenses which will occur to one familar with such operations. 


While on the question of retaining walls, it may be appropriate | ; 
| the contractor shall as far as possible keep the same workmen on 


tocall attention to the method of proportioning plinths in parapets— 
Fig. 22, A panel—section A B—is shown with a 2}jia. break, which 
necessitates cutting bricks at considerable expense and waste, to 
cirry out the design; had the breaks been 4tin. or multiples of 
that dimension, no cutting would have been necessary—as shown by 
section C D. 

The thought may occur to many that the contractor is not 
entitled to any consideration in the above-mentioned matters of 
design. He bas sent in his tender, and is bound to carry out the 
desizn as shown, and to this view the contractor cannot take 
exception. Maybe the words of our presideat—Colonel Raban— 
in his address last November, will not be out of place here. He 
said :—‘‘ In your estimate you should allow for a certain amount 
of risk, but it is another question whether you shall put all risks 
on a contractor. You can, of course, protect yourself in this 
way, and put every conceivable risk you can think of 02 a con- 
tractor. Thatisa very simple way, perhaps, and the contractor 


Fig. 22—Plinths in Parapet Work 


Effect of varying thickness of walls by 2jin. a~d 6 in., whereby bond is broken. 
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is pr: pared to do pretty much as you like, and to solve any problem 
you like.” 

lt isso much the better for the contractor if the risks do not 
occur ; but in this case has the engineer unduly increased the cost 






Typical socket of 
42in. pipe. 
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If pipes are thickened a3 at X, by decreasing internal diameter, all 
sockets are interchangeable. Y = Pipe thickened by increasing 
external diameter, will not fit socket. 





of his work, by shifting the responsibility from his own shoulders 
to those of the contractor? Variations in the method of having 
to carry out work may make large differences in the cost of that 
work to those who are the clients of the engineer. 


| 
| 
| 
| 


and the author refers to this branch of construction to illustrate 
two points of interest only. In designing a hexagonal chimney, 
the draughtsman in many cases extends the hexagonal section to 


Fiz 24 


Foundation of 

| : . 
Chimney —Elevation A typical cxample in 

which line of excavation 

adcptcd by Ccnt-actor 

differs frcm that shown 

cn design. 
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the concrete foundation on which the footings of the chimney 
stand. Figs. 24 and 25 show such a foundation and footings, and 
also the line to which the contractor will get out his ¢xcavatiun. 
Had the designer adopted the line which the contractor must 
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follow in getting out his ground work, he would have saved the 
shuttering to the concrete, and would have distributed the weight 
of the chimney over a larger area at little or no extra cost. 

The author has seen in some specifications a clause somewhat 
as follows :—‘‘ For the purpose of keeping the angles in true line, 


each angle from top to bottom of the shaft.” It is a well-known 
fact that no two bricklayers lay their bricks alike. Give two men 
piers to build, say, 3ft. high, with the same number of bricks, all 
gauged as to thickness, the result will probably be, if they are not 
allowed to measure the work as it proceeds, that one man will 
build his pier 2ft. llin. high, and the other man will make his 
3ft. lin. Applying this to the case of the chimney shaft above 
mentioned, it will be found that the joints are not horizontal, 
except where the courses have been levelled ops but if instead the 
men follow each other round the chimney, taking a fresh angle 
each day, this personal factor will be largely eliminated, and the 


| courses of the chimney will be level. 


In building brickwork in excavations it is rot always possible to 
get out the ground to the dimensions given on the drawings. 
Allowance has sometimes to be made for timber to support the 
ground, and occasionally additioral ground has to be removed to 


Section A B Eccti 





provide space for the men to work in. This may or nay not be 
provided for in the design. Figs. 26 to 28 show such a case. 
Suppose the excavation is got out to the precise dimens‘on of the 
outside of the brickwork, the probability is that sowe of the 
ground—especially in the rock—will project, and that the brick- 
layers will have to wait while thisis being removed, during which the 
earth may fall on, and perhaps spoil what was previously v e'l-finished 
work, Apart, however, from this consideration, when a brick- 
layer lays a brick he gets his fingers over the end, and wants room 
to do this, so that at least 3in. should be excavated beyond that 
shown for brickwork on the drawing. Neglect of a small p-e- 
caution of this kind will materially affect the number of bricks a 
man will lay in a day. 

Fig. 27 shows a wall in which the concrete footing extends beyond 
the line of the back of the brickwork. 

Combinations of brick and stone work reyuire very careful treat- 
ment. Examples of this class of work are too frequent to need 
more than passing reference to two typical cases, Figs. 29 and 30. 
If in a brick building the depth of the stone quoins is given on the 
drawing as 18in., while the brickwork is specified to be four 
courses to the foot, should the contractorget the stone ready dressed, 
with the chamfers worked, the stone 18in. deep, will be found— 
when it comes to be set—not to agree with the brickwork. 

A jin. thickness will bave to be dressed off one bed of the stone, 
and the chamfer to be re-dressed because the thickness of the 
mortar joint has not been taken into account. 

Or, again, suppose 3in. bricks are specified, then an 18in. depth 
stone will not suit at all, because with }in. joints the nearest 
number of courses will be 5in, x 3}in. = 16}in., or 6in. x 34fin. 
= 19}in., in which case the quoins will have to be 16in. or 19}in. 
in depth as they come worked from the quarries. 

Again, take the case of a brick arch faced with stone—Fig. 31. | 
Here the inner face or soffit may work with 2jin. bricks, but on | 
recedirg from the soffit, the length from the facing stones of even 


The design of chimneys does not fall to the lot of every engineer, | 


depth increases, and so must the width of the bricks, until a point 
is reached where an additional course can be worked in. 

‘The use of stone in courses of even thickness is commonly met 
with in designs. A typical case is shown in Fig. 32. As it 
frequently happens that a contractor has to open a quarry for one 
particular contract, it must of necessity happen that he gets stone 
of varying thicknesses, but owing to the design he has to work 
these down to one uniform thickness. If designers would bear in 


Fig. 26 Fig. 27 
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mind that stone and brick are not the same material, and wou'd 
give the contractor the option cf varying the thickness of the 
courses, as shown in Fig. 33, the cost of the work would be lessened, 
and the appearance would not suffer. 

The method of constructing centers on which brick or concrete 
arches bave to be formed, and the means to be adopted for their 
ready removal, have given rise to much ingenuity ; and while the 
author does not propose to discuss the question, he would cite one 
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example of the effect of a small detail of design, with reference to 
centering, on the cost of construction. Fig. 34 shows an arch toa 


Fig. 29—<in. Bricks Bad Result Fig. 30-23in. Bricks—Good Result 
6 Courses of Bricks = 18in. 
i.e., the depth of the Stone. 


5 Courses of Brick = 16}in, 
5 ” a9 = 19}in. 





culvert, which may be taken to have a span of 10ft., and the side 
va'ls to which are curved. There is no special difficulty in con- 









Fig. 31 
Erick Arch with Stone Vou:soirs. 


Square bricks of 
even width, 





In practice, radiating bricks 
would b3 used of width such that the courses ia 
each ring equalled width of Voussoir. 


structing sach a center or the arch in concrete or brick, but it will 
be noticed that though it may be possible to lower the center, say, 
lin., it is not possible to lower it sufficiently to enable it to be 
carried forward to be re-erected without taking it to pieces. In 
such case it might well be made somewbat as shown in Fig. 35, in 
three pieces, with a vertical joint between them. The tie beam 
havicg been removed, the two side pieces would have to be tem- 


Fig. 32 








porarily propped in place, and the middle portion taken out and 
carried forward to where it has to be re-erected, the two outside 
pieces being afterwards treated in the same manner. This process, 
however, entails considerable expanse. Fig. 36 shows a similar 
culvert, in which the arch has been reduced in area by an almost 
negligible amount by the insertion of a special form of brick at the 
springing. In this case the contractor is able to make the center 
in one piece, which can be struck, carried forward, and re-erected 
with much less labour, and consequently at much less cost. 
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To take yet another branch of construction—the laying of water 
or gas mains, which are usually made in 9ft. or 12ft. lengths. If 
they are laid at some depth from the ground surface, the ground 
will have to be secured by temporary timbering. To get the pipe 
into place, it will be necessary to remove the middle strut S 
Figs. 37 and 38—of each frame of timber, and to replace it after 
the pipe has been lowered into place. If the pipes are 9ft. long, 
the contractor might elect to use walings 12ft. in length, and as 
the unsupported length between the end struts while the pipe was 


Fig. 33 


being lowered into place would be, say, 10ft , it would be possible 
to use walings 3in. thick ; but supposing the pipe was 12ft. loug, 
the unsupported length would be at least 13ft.; the walings would 
have to be at least 14ft. long, and the thickness would have to be 
increased to din., necessitating the trench being got out 2in. wider, 
a diffe:ence trifling in itself, but which might increase the total 


Fig. 34 
Centering must be taken to pieces before removal. 











excavation by 74 per cent., thus becoming a matter worthy of serious 
consideration to a contractor. 

So much has been written and sa‘d recently on the subject of 
standardisation, that the author will not dwell upon it, though it 
would be impossible to emphasise too much the importance of its 
bearing on the cost and methods of construction. He ventures to 


F.g. 35 
Parts of above Centering. 
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hope that the day is not far distant when the question of the 
standardisation of pipe joints will be settled. For some reason 
best known to themselves, every engineer appears to adopt a 
design of his own for pipe sockets. These designs only differ by 
the merest fraction from each other, but result in pipe-founders 
having to keep an enormous stock of socket patterns. 

It may frequently happen that, owing to the varying level at 


Fig. 36 


Ce:tering can be removed intact. 








which a main has to be laid, it is necessary to thicken the pipes at 
various portions of its length, to withstand the crushing weight of 
the superincumbent earth, or to withstand the increased internal 
pres:ure, due to the lower level—above Ordnance Datum—of a por- 
tionof the main. Naturally, the first consideration of the designer 
would be to keep the interaal diameter the same, and increase the 
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external diameter, the effect of which would be that the internal 
diameter of the socket of the adjoining pipe would have to be 
increased, entailing an increase in the external diameter to keep 
the thickness of the metal in the socket the same. If, however, 
the designer bad maintained the outside diameter constant, us 
shown in Fig. 23, and had reduced the internal diameter of the 
pipe, he would not have materially diminished the discharging 
capacity of the line of pipes, and would have all the sockets of one 
standard size. 

Apart from the saving of the expense of making socket patterns 
for each thickness of pipe, attention should be called to the con- 
venience of finding, if a burst occurred—and it was necessary to 
put in a new pipe at short notice—that the spigots and sockets of 
évery pipe on the line of main were interchangeable. 
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In conclusion, the author wishes to say that his object in pre- 
senting this paper has not been to cavil at, or criticise the designs 
of engineers ; his sole desire has been to put before those whose 
lot is the design of details, that the cost at which a contractor can 
take work depends largely upon these details of design. 

It must of necessity occur that the engineer cannot devote much 
time to details, and the author ventures the opinion that the junior 
engineer, owing to the few oppor- 
tunities which he enjoys of seeing 
his design put into practice, over- 
looks many small points which 
have a considerable influence on 
the cost of work, and does not 
realise that he is very often the 
offender ; whereas the engineer, 
who gets all the credit for the 
scheme, and blame for the cost, 
has probably been the butt of his 
well-meaning and hurd-worked 
juniors. The author would ear 
nestly appeal to all engineers to 
give their juniors the fullest op 
portunities of seeing work under 
construction, feeling sure that 
time so spent will afford the best 
education of & practical nature 
that the junior engineer can have. 
The arrangement will amply re- 
pay those who—perhaps at some inconvenience to themselves 
will give their juniors facilities which in their younger day they 
themselves were glad of. 

To all juniors the author strongly recommends the Junior [nstitu- 
tion of Engineers, which, by means of its visits to works in progress, 
helps those who would help themselves, by enabling them to see 
designs put into practice, ani brings them into contact with those 
whose life's work has been the carrying out of the very able and 
well considered designs of the drawing-office, and who are thus in 
a position to have some idea of the effect of design on the methods 
and cost of construction. 
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THE IRON, COAL, AND GENERAL TRADES 
OF BIRMINGHAM, WOLVERHAMPTON, AND 
OTHER DISTRICTS. 

(From our own Oorrespondent.) 

A quirt tone marked the meeting on 'Change in Birmingham 
to-day—Thursdey. At the same time it is not considered in well- 
informed quarters that there is any ground for real uneasiness. 
Quotations continue £8 10s. for marked bars, £5 5s. to £6 10s, for 
common unmarked, and £11 5s, to £11 10s, for galvanised corru- 
gated sheets. There is a good demand for steel at £4 17s. 6d. to 
£5 for Bessemer billets, £6 5s. to £7 for plates, and £5 15s. to 
£6 7s. 6d. for angles. Some of the representatives of continental 
makers are on the market again, and are quoting very low rates. 
Staffordshire cinder forge pig is quoted 49s., part mine, 50s. to 
51s.; all mine, 60s. to 67s. 6d.; best, 80s. to &85s., and cold blast 
953 to 100s. 





A cheerful feature of the iron trade position is the favourable 
nature of the Board of Trade returns. Ironmasters hereabouts 
note with pleasure that the country’s iron and steel reports, com- 


| pared with a year ago, have risen for May from 299,166 tons to 
349,120 tons, and for the five months from 1,239,175 tons to 


1,550 619 tons ; whilst the corresponding increases in value have 
been from £2,518,976 to £2,863,713, and from £11,023,643 to 
£12,958,631. This last aggregate of nearly thirteen millions sterling 
for the tive months is favourably commented upon, as also is the 
improvement upon last year of nearly two millions sterling which 
it indicates. Since about three-fourths of the aggregate produc- 
tion of galvanised sheets originates in this district, the augmenta 
tions so far this year, compared with the corresponding period of 
last year, of from 135,748 tons to 147,982 tons, and from £1,662,235 
to £1,830,776, are also very welcome, though it is also noted that 
as regards the single month the trade shows a little falling off on 
the year. With regard to the longer period, Mexico, Chili, and 
the Argentine Republic have been purchasing more freely. Alto- 
gether, we have done better with all markets so far this year than 
last by a little over 12,000 tons. The value of the five months’ 
trade in steam engines has increased from £1,818,843 to £2,140,614. 

Welcome advices from Australia to hand this week state that 
trade prospects in Adelaide have been much improved by the rain- 
fall, which is the most abundant experienced for several years. 
Galvanised wire netting is reported in active demand at that 
centre at from £14 5s, to £16 per ton, according to brand and 
weight. The copious rainfall throughout Queensland came just in 
time to save the trade situation, and the all-round outlook of 
business is now promising. Midland saw mill engineers and lumber 
toolmakers learn with gratification that the timber industry along 
the northern coast of New South Wales has never been more active 
than at present. Never were so many men engaged in squaring 
timber, and the saw mills there are working full time. Railway 
sleepers for South Africa are reported in large demand, and they 
are teing cut from black-butt, iron-bark, and gum trees. Some of 
the large black-butt trees supply 130 sleepers each. Wocd blocks 
for street paving are also in good deman‘. 

The tramway system of Aston—which is a suburb of Birming- 
ham—will in future be worked by the British Electric Traction 
(Company upon the overhead system. On Tuesday, ata meeting cf 
the Aston District Council, the terms of the agreement which has 
been arrived at with the British Electric Traction Company were 
publicly read for the first time and the seal of the Council was 
ordered to be affixed. The agreement provides first for the sale 
to the Council by the City of Birmingham Tramways Company of 
the whole of the tramways of that company within the Council’s 
district. The date for the completion of the purchase is 
September Ist, ora date on which the consent of the Board cf 
lrude may be given, whichever shall first happen. Upon the 
purchase being effected the Council are to grant a lease of the 
whole of the tramways to the British Election Traction Company 
for twenty-one years. The Council are to reconstruct and 
electrically equip all the tramways upon the overhead trolley 
system, the British Electric Traction Company, at their own cost, 
providing the cars, rolling stock, and other appliances. The lines 
thereafter will be under the direction of a joint committee consist- 
ing of two members of the Council, to be appoiated by the Council 
annually, and one of the directors and the local manager of the 
tramway company, or such other two members of the traction com- 
pany as the company may from time to time appoint. 

With regard to the tramway situation at Wolverhampton both 
sides—i¢., the Lorain Steel Company and the Wolverhampton 
Corporation—are understood to be preparing for arbitration. 
Meanwhile the Tramways Committee reported to the Town 
Council that they had personally given out certain contracts for 
the equipment of the lines on the overhead system, but the Town 
Council evidently thought the committee ‘‘a little too previous,” 
for they have referred the report back to the committee, there 
being a strong expression of opinion among members of the Town 
Council that nothing further ought to be done in the overhead 
matter until the result of the surface-contact arbitration bas been 
ascertained. A sub-committee has been appointed to act with the 
town clerk in the matter of the arbitration, with power to engage 
experts and to affix the corporate seal. 








NOTES FROM LANCASHIRE. 
(From our own Correspondent.) 


Maxchester,—The general situation, as it concerns the engineer- 
ing iron and steel trades and other allied branches of industry, 





presents no specially new feature. The Whitsuntide holidays 


have been got through, with more prolonged stoppages of wo 

A : rk 
than usual, but the outlook remains unsatisfactory and the futu 
quite as uncertain as ever. The less favourable American a 
continental prospects are not unlikely to have some depressie 
effect upon the iron and steel market here, so that revival in tht 
direction would seem to be more than doubtful. he on 
real activity in the engineering trades is still confined to th, 
one or two branches to which I have previously made relen. 
ence, ~ Electrical developments which are in progress and in 
prospect are certain to bring forward a large quantity of work 
which will be distributed throughout various sections of the 
engineering trades, and, in fact, many of the important Lanea. 
shire firms are already mainly dependent upon electrical require. 
ments keeping their shops engaged. Locomotive and railwa 
carriage building continues in the onentt satisfactory condition 
[ have reported for some time me. Outside the above branches of 
engineering there is still an absence of any business ; works for 
the most part are just kept going with orders, which in some Cases 
have to be taken at prices that scarcely cover cost, and generally 
are not by any means very remunerative. 

The monthly report issued this week by the Amalgamated 
Society of Engineers is scarcely so satisfactory with regard to 
employment as that of the previous month. There is a slight 
increase of membership, which is now 94,951, as compared with 
94,303 at the end of April. The number of members on out of. 
work donation has, however, increased from 3296 last month to 
3625 this month, representing about 3} per cent. of tho total 
membership. This increase cf out-of-work membership is, how. 
ever, stated to be in some measure due to the recent disputes on 
the Clyde, which for the time being caused somewhat inflated out. 
of-work lists to be sent in. 

The United Machine Workers’ Society also shows a slight 
increase of membership, 3903 being returned for this month as 
compared with 3894 for last month, but in this association the 
number of unemployed has decreased from 146 last month to 13 
this month, representing an out-of-work list of 34 per cent. of the 
membership. 

The Manchester iron 'Change meeting on Tuesday brought 
together only a moderate attendance, many of the leading repre. 
sentatives not putting in an appearance, and with only a partial 
resumption of operations after the holidays in the iron and steel 
trades of this district, there was little or nothing doing to afford q 
reliable gauge of the actual market position except that there is 
still an absence of any real indication of om sipenann upon the 
unsatisfactory conditions which have prevailed for some time past. 
Transactions for the most part continue of the moerest hand-to. 
mouth character, and although makers’ quotations are nominally 
without alteration, prices in the open market remain weak whore 
there is any business to test them. 

For pig iron there has been only a very limited inquiry, and any 
orders coming on the market are mostly restricted to small «uan- 
tities. Makers’ list basis quotations fur Lancashire and Lincoln- 
shire foundry pig iron remain unchanged, but Lincolnshire 
makers are out of the market, as there is underqnotirg by 
merchants at dd. to ls. per ton under the Association rates, 
and transactions are reported to have been put through 
at about 50s, net delivered Manchester. For Derbyshire 
iron quotations vary considerably, there being a margin of 
quite Is, to 1s, 6d. and 23, between different brands, nge 
qualities still meet with but a restricted inquiry from users in this 
district, but prices undergo no actually quoted change. Middles- 
brough iron is firm at abont recent quotations, and Scotch iron also 
is nominally unaltered, although it has been difficult to get any 
definite quoted rates. A gradual decrease of stocks in hematites, 
and continued shipments, are keeping prices steady, and makers 
are firm at late quotations, although there is still some low selling 
in the open market. Delivered Manchester, quotations for No. 3 
foundry pig iron remain on the basis of about 55s, to 55s. fd, 
lancashire, 54s, 94. and 55s. up to 56s. and 56s. 6d. Derbyshire, 
and 51s. as the Association basis for Lincolnshire, with Middles- 
brough brands quoted 54s. 4d. to 54s. 10d. Scotch iron, delivered 
docks, is quoted about 57s. 9d. to 58s. 3d. Eglinton, 60s. to 60s. 6d, 
Glengarnock, and 61s, to 61s. 6d. Gartsherrie. Forge qualities, 
delivered Warrington, average about 503. to 50s. 6d. Derbyshire, 
56s. to 563. 91. Lancashire, and 50s. 8d. Lincolnshire net. 

In the finished iron trade new work still comes forward only 
very unsatisfactorily, both Lancashire and North Staffordshire 
makers reporting that they are only able to secure orders sufficient 
to keep them going from week to week, none of them having any- 
thing on their books to carry them at all far ahead. Forges, 
although not running full time, are, however, kept moderately going 
from hand to mouth, and list basis rates remain without quoted 
alteration. For delivery in the Manchester district, Lancashire 
bars are quoted at about £6 8s. to £6 10s.; North Staffordshire, 
£6 10s, to £6 15s,; sheets remain about £8 to £8 5s.; and hoops at 
the Association basis of £7 2s. 6d. random to £7 7s, 6d. special-cut 
lengths, and 2s, 6d. less for shipment. Nut and bolt makers stili 
report only an indifferent weight of new business giving out, with 
competition causing list rates to be little more than nominal, orders 
for anything like quantities being subject to special quotation. 

German competition is again making itself felt in steel billets, 
and some considerable transactions are reported to have taken 
place during the past week on the basis of about £4 10s. for 
German, as compared with £4 15s., which remains the quotation 
for local-made billets delivered in this district. 

Notwithstanding a fair amount of activity instructural work, a ten- 
dency towards weakness in prices is still the general report through 
out the finished steel trade of Lancashire. Here also German cum 
petition is cutting into local trade, German joists being delivered 
into this district at about £5 53. to £5 7s. 6d., as compared with 
about £5 17s. 6d. as the qiotation for Eoglizh joists, delivered 
equal to Manchester. Steel angles are also reported very low, and 
can be bought readily at about £5 12s. 6d., with common stee! 
plates as low as £653. and £6 7s. 6d. Bars and boiler plates 
remain practically the same as quoted recently, bars ranging from 
£6 5s. and £6 7s, 6d. up to £6 10s, for special qualities, and boiler 
plates from £7, as the outside quotation, to £7 23. 6d. as the 
Association basis for boiler specitications delivered in the Man 
chester district. 

In the metal market a considerable drop in raw material has 
brought about, as anticipated, a giving way in the list basis rates 
for manufactured metal, and on wost descriptions a reduction of 
+d. per lb, has been announced. Delivered Manchester, seamless 
brass tubes are now quoted 74d.; seamless copper tubes, %4d.; 
brazed brass, 84d.; ana brazed cupper, 94d. per lb. It is, however, 
fully expected that this reduction will extend further, and in the 
meantime there is very little buying going on, consumers all wait- 
ing for still lower prices, 

The question of coal cutting by machinery was again discussed 
at the meeting of the Manchester Geological and Mining Society, 
held on Tuesday, and, incidentally, also the relative advantages of 
electricity as compared with compressed air was also introduced 
as the motive power. It was, however, evident that no really 
definite conclusion could be arrived at on either question. Any 
special advantage of coal cutting by machinery or driving by elec- 
tricity or compressed air was admitted to be largely governed by 
the special conditions of the particular mines in which they might 
be introduced. ‘This was particularly the case with regard to coal- 
cutting machines, as in many of the Lancashire mines there were 
natural difficulties which were unfavourable to the use of machine 
cutting, whilst in Yorkshire the mines were more adapted for the 
getting of coal by mechanical appliances. 

The discussion afterwards turned largely on the question of 
electricity versus compressed air, on which also there was consider- 
able difference of opinion. The chairman—Mr. Henry Hall, 
Inspector of Mines—in closing the discussion, said he thought, 
under all conditions, the advantages were in favour of compressed 
air ; it could be used at the cost of 2d. to 3d. per ton, whilst 
electricity would cost from 9d. to 1s. 3d. The whole subject was, 





however, one of so much importance to mining that it was proposed 
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: question for further discussion by representatives 
to aor gh coal industry when the sasotiags of the Society 
resumed for the ensuing session, 

= all descriptions of fuel there has been only a very quiet 

tt and notwithstanding the protracted stoppages of the 
ery the Whitsuntide holidays 5 are ample to meet 
its jrements, and @ more or less general resort to short time seems 
red sablo to prevent accumulation of stocks. 

mn r house-fire descriptions requirements are, of course, just now 

t theit lowest point, but, except where occasional special sales are 
: cod upon the market, prices are foirly well maintained, Steam 
= forge qualities are still moving off but moderately, and 
tithough there is no actually quoted reduction in list rates, prices 

weak and contracts for a like quantities, which are 
wr ject to competition, are quoted for at under current rates. 

Focomotive fuel contracts have now generally been concluded at 
about 3d. under last year’s basis, and for gas coal contracts a 
reduction of 6d. per ton is in most cases ee erg ag 

For steam and forge coals prices average about 83. 3d. to 8s, 6d. 
and $s. 9d. at the pit mouth, anything above these figures being 

nly got for special qualities. Engine classes of fuel continue 
fairly plentiful on the market, with prices just about steady at late 
rates, averaging 4s. 3d. and 4s, 6d. to 4s. Yd. for common, 5s, and 
5g, 3d. to 5s, 9d. for medium sorts, and 6s, 3d. up to 6s. 9d. and 
7a, for the very best qualities at the pit mouth. 

For shipment there is a moderate inquiry, but business is only 
practicable at low prices, 93. 3d, to 93, 6d. representing average 
figures for ordinary steam and forge coals, and 93, 9d. up to 10s, 
quoted for the best sorts delivered at the ports on the Mersey. 

For coke prices are being fully maintained at late rates, and 
generally there is an active demand for all that is being produced 
both in furnace and foundry qualities. 

Barrow.—There is no material alteration to note in the condition 
of the hematite pig iron trades of this district. Business is being 
done on a comparatively large scale, and although there is a report 
that the demand for pig iron on American account is falling off, it 
is a fact that this week the Millom and Askam Hematite Company 
have sold two parcels of 4000 and 500 tons of hematite for delivery 
at an early date to America. These orders follow on other large 
sales effected by the same company during the past month or two, 
There has been a shrinkage in warrant stocks during the week to 
the extent of 941 tons, and the stocks now held total up to 20,336 
tons, or a decrease since the beginning of the year of 3967 tons ; 
33 furnaces are in blast, being 3 less than in the corresponding 
week of last year, Makers still quote nominally at 59s. 6d. 
for mixed Bessemer numbers, net f.o.b., and warrant iron is at 
57s. 6d, net cash sellers, buyers 3d. less. There is very little 
doing in warrant iron, and certainly merchants and speculators do 
not seem to care to stock iron to so large an extent as was the fact 
some time ago. One reason for this will doubtless be found in the 
readiness with which America under ordinary conditionscan dump 
down large supplies of metal whenever they are wanted, Forge 
and foundry iron is quiet, but business in spiegeleisen is steady, 
and sales are not only being made on local, but on general account, 
to manufacturers of steel both at home and abroad. 

Iron ore is in steady demand, and raisers are able to dispose of 
all the metal they bring to the surface. Best sorts command the 
best sale, but lower grade ores are also largely bought in order to 
mix with Spanish and other foreign sorts ; 12s. is the current value 
of good average native specimens, and 16s. 6d, is still the quotation 
for Spanish ores of good quality. 

The steel trade is busy in the rail department, and orders are 
still being very liberally offered, especially for heavy sections, 
which are required on home, colonial, and foreign account, at 
prices varying from £5 5s. to £5 10s. per ton, Plates are quiet, 
and there is not likely to be any improvement in the demand for 
some time to come. Hoops are also in slow request, and heavy 
steel castings are not in much demand. Other steel sorts are in 
good inquiry, and orders generally are well held, 

The “ trade is again indifferently employed. The ship- 
ments of iron last week reached 7271 tons, and steel 9097 tons, as 
compared with 6039 tons of iron and 13,042 tons of steel, an 
increase in iron of 1232 tons, and in steel a decline of 3945 tons. 
The shipments of iron this year now stand at 178,334 tons, and 
steel 256,612 tons, as compared with 179,107 tons of iron and 
236,268 tons of steel, a decline in iron on the year of 773 tons, and 
in steel an increase of 20,344 tons. 

Shipbuilding and marine engineering is not so actively employed 
as of late, and men are being paid off in some departments. No 
new orders are reported, but some good ones are in prospect. 

— and coke are in quiet demand, and prices are low for all 
classes, 








THE SHEFFIELD DISTRICT. 
(From our own Correspondent.) 

Work is again in fall swing in the Yorkshire coalfield after the 
Whitsuntide holidays. It cannot be said that any great amount 
of fresh business has been done, and a reduction in price of house 
fuel is now generally looked for. Although quotations stand at 
the old figures, it is impossible for these to be maintained much 
longer, Best Silkstone fetches up to 12s, and 12s, 6d. per ton; 
Barnsley house, best qualities, from 103, 6d. to lls. per ton; 
seconds, from 9s, to 93. 6d. per ton. Steam coal still continues 
active, the home railways, on account of tbe extra traffic caused by 
the holidays, having had rather heavier deliveries, and the weights 
taken to the Humber ports generally being on the increase. ‘The 
contract rate of 9s, per ton is still exceeded in the open market by 
from 3d. to 9d. per ton. 

Gas coal contracts are being somewhat slowly proceeded with, 
and buyers are showing a disposition to delay placing their full 
requirements in the hope, ro doubt, that coal will weaken. Gas 
coal is now about 6d, per ton less than the price a year ago. 
Small coal is not quite so brisk as it was, engine fuel and slack for 
steam regenerating purposes being plentiful. Glass manu- 
facturers and other large consumers are now more comfortably 
fixed with the lower rates. Coking slack and smudge sell readily 
at 5s, to 5s, 3d. per ton at the pits, in owners’ wagons. Coke is 
also a little quieter, although a fair tonnage is being sent to the 
Iron smelting districts, 

In the Rotherham district colliery developments are proceeding 
rapidly. At Dalton the sinkings are being pushed forward, and 
rows of cottages are in course of erection to accommodate the work- 
men who will soon be actively employed. Good progress is also 
being made at Dinnington, and we hear that near Maltby opera- 
tions will shortly be commenced for another colliery. 

The trade done by Yorkshire and adjoining coalfields with 
Hull during May shows a total weight of 315,312 tons, as compared 
with 281,248 tons for May of 1902. The weight for the completed 
five months is 1,354,672 tons, against 1,228,896 tons for the corre- 
sponding period of 1902, The increase is partly accounted for 
by the fact that Denaby and Cadeby Main appear now to have 
* into full working after the protracted dispute at these collieries. 
a month there was sent to Hull a weight of 41,816 tons from 
ny and Cadeby Main, which is a little over the weight sent in 
May of last year, For the five months, of course, the comparison 
yori so favourable, the weight being 75,264, against 165,576 tons. 
avatke Main, the property of Messrs. John Brown and Co., 

imited, Sheffield, steadily increases its business, the weight 
ae month being 26,680 tons, against 17,056 tons for May of 


The coal exports from Hull are also satisfactory, 136,798 tons, 
Sua tas 125,967 tons for May of 1902; for the five months, 
i 530 tons, ainst 451,720 tons. A noteworthy feature in the 
to report is the disappearance of the United States custom. Up 
pril the increase of the foreign exports was caused by the 
1 — demand from the United States, to which a weight of 
i ,2/1 tons was forwarded. Last month, however, though no 
Usiness whatever was done with the States, the increase was still 





maintained. South America is again in the market, taking 
8607 tons, and Sweden has advanced to 46,103 tons, the weight 
sent in May of last year having been 28,332 tons. North Russia, 
however, has fallen from 48,972 to 38,656 tons, and Germany from 
18,266 tons to 9463 tons. The figures, on the whole, are satis- 
factory reading, and show that the improvement is steady and 
general, and not in the nature of a ‘‘ boom.” 

The iron trade continues very much as last reported. The holi- 
days did not affect prices, and there has been no improvement 
since. Quotations at present current are :—West Coast hema- 
tites, 69s, 6d. to 70s, per ton ; East Coast hematites, 64s. ; Lincoln- 
shire forge, 48s. ; Lincolnshire foundry, 49s. ; Derbyshire forge, 
48s, 6d. ; Derbyshire foundry, 51s. to 51s, 6d. ; common bar iron, 
£6 10s. ; Bessemer billets, £7 15s. ; Siemens-Martin bi!lets, £7 53.; 
steel hoops, £7 103, At several of our large works in the East 
End business was not resumed after the holidays until this week, 
and generally playtime has been prolonged beyond the ordinary 
periods, Holidays, however, have been enjoyed far beyond the 
average, and there was no evidence whatever in the appearance of 
the crowds in the streets and the spending of money, of the un- 
satisfactory trade which has been so generally reported. 

Several of our leading manufacturing houses are now receiving 

more favourable reports about business with South Africa. Their 
representatives inform them that British firms are successfully hold- 
ing theirownagainst American and Germancompetition. The United 
States firms restrict their enterprise chiefly to goods for which 
there is an exceptional demand, and which can be promptly placed 
upon the market with a good profit. The Germans, on the other 
hand, are reported as ‘‘ nibbling at most things.” The specialities 
most in demand are machinery for mining and similar purposes, 
and there is a gratifying disposition to prefer British productions 
wherever practicable, the conditions most insisted upon being 
wompt delivery, According to one representative of a large 
Sheffield firm, South Africa is bound to become ‘‘one of the 
finest markets in the world for almost all goods England can pro- 
duce,” 

Foreign trade in cutlery during May was slightly better than 
for the corresponding month of 1902, the respective values being 
£59,221, as compared with £57,080; for the five months of 
1903, £275,581, as compared with £231,129 for the five months 
of 1902, 

‘The weight of iron and steel exported during the month was 
349,120 tons, as compared with 299,166 tons in May of 1902, 
Manufactures of steel, and of steel aud iron combined, were 
exported to the weight of 3873 tons, against 3572 tons ; in wrought 
steel 21,185 tons, against 24,828 tons, 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


A HEALTHIER and generally more satisfactory condition of the 
iron market in this district can fairly be reported this week ; more 
confidence is manifested both by sellers and buyers, and there is 
a reason to believe that the worst of the downward movement 
nus been experienced, A more sanguine view of the condition 
and prospects of the pig iron industry is generally taken, ship- 
ments are very brisk, and stocks are being substantially reduced. 

Never, indeed, have shipments of pig iron from the Cleveland 
district been on the same scale as they are this month, and, if con- 
tinued to the end at the same rate, will be close upon 140,000 tons, 
a figure which has never yet been reached, even in the most pros- 
perous of times. They have averaged about 5600 tons per working 
day, and so far have been considerably more than double those of 
June, 1901 and 1902, while they have exceeded those of last month, 
good though they were, by more than 30 per cent. The pessi- 
mistic prognostications of those who predicted a ‘‘slump” in busi- 
ness when American demands fell off are not being fulfilled, and it 
has become apparent that the Cleveland ironmasters have been 
able to find other markets for the disposal of their produce. 
They are delivering a larger quantity of pig iron than they were 
when the Americans were importing Cleveland pig most actively. 
They have not reduced the Nery om to any appreciable extent, 
but, nevertheless, stocks have been considerably reduced, and 
buyers — a good deal of difficulty in getting delivery of 
iron which they have bought. Makers, indeed, have very little 
pig iron in stock, and the stock in the public stores has been 
reduced. It, in fact, is to be reported that this year the produc- 
tion of pig iron has fallen short of the consumption. 

Among the shipments this week from Cleveland have been two 
cargoes of pig iron, amounting together to 6300 tons ; that iron, 
however, was bought several months ago, and none is now being 
purchased—in fact, the circumstances do not admit it, for 
American iron has been so much reduced in value that producers 
on this side could not undersell the makers of the former. The 
assertion that the Americans will shortly be “‘dumping down” in 
this country some of their surplus pig iron is not likely to be trans- 
lated into fact. 

The extraordinary exports of pig iron from this district are 
brought about by greatly increased demands from Scotland, 
Germany, France, and Italy. Scotland usually takes 1300 tons of 
pig iron daily from Cleveland, this month the average has been 
2300 tons, and that is double the quantity reported for June, 1901 
and 1902, and it is nearly 50 per cent. better than the May return. 
The deliveries to oversea destinations have likewise very greatly 
increased, they also being more than double the quantities reported 
for the corresponding month of the last two years, notwithstand- 
ing that last year there were large deliveries to America. Up to 
Wednesday night 42,951 tons of pig iron had been shipped this 
month from Cleveland, against 27,659 tons last month and 21,914 
tons in June, 1902. 

The warrant market has been much more favourable to sellers 
than has been the case for several weeks; instead of prices being 
unsettled they have been practically stationary. About all the 
business that is done is in Cleveland warrants ; speculators dare 
not operate in Scotch warrants now, for it would not be difficult to 
get up a “corner ” in them, there being a stock of but 15,500 tons, 
and that held in very few hands. At one time over a million and 
a-half tons were held in the public warrant stores, but the quantity 
is not likely to increase much above the present stock. Messrs. 
Connal and Co., the keepers of the warrant stores, evidently do 
not believe there will be any considerable tonnage of Scotch iron 
again lodged in their stores, as they are selling a considerable 
portion of the land at Glasgow which forms the site of their stores. 
The changes in Scotch warrant prices do not influence the market 
as in former times, for there is seldom any business in them. The 
same may be said of hematite pig iron warrants, the total of which 
is only about 21,000 tons. The prices of pig iron are more regu- 
lated now by the fluctuations in Cleveland warrants, which now 
form the counters with which the speculators deal, and of which 
there was a stock of 142,753 tons on Wednesday, that stock having 
been reduced a few hundred tons this month. 

The price of No. 3 Cleveland G.M.B. pig iron has all the week 
been maintained at 46s. per ton for prompt f.o.b. delivery, and 
practically no one has been buying for forward delivery. Con- 
sumers are not disposed to buy, nor makers to sell forward, the 
latter because the prices are considered too low, and certainly the 
margin for profit is small ; in fact, cost of production will in some 
cases exceed selling prices, when 16s, 3d. per ton has to be. paid 
for medium coke delivered at furnaces on Teesside, With 46s. as 
the price of No. 3, coke should be procurable at about 15s. 
Makers are holding back from renewing their contracts for next 
half-year because of the relatively high price of fuel. No. 4 
Cleveland foundry pig iron is steady at 45s. 9d.; grey forge at 
45s.; mottled at 44s. 6d.; and white at 44s. 3d. per ton, and these 
qualities are no longer relatively cheaper than No. 3. 

The deliveries of East Coast hematite iron are good, especially to 
the Continent, and producers adhere to 57s. 3d. per ton as the price 
of mixed numbers, but some small lots have been sold by second 





hands at 57s. Merchants continue to ask 163. per ton c.i.f. Tees 
for Rubio ore, and they cannot well afford to take less, bearing in 
mind the prices that the Spanish mineowners require to be paid 
to them. Freights, too, are as low as can be looked for. Spiegel- 
eisen is at 85s. for 20 per cent.; and ferro-silicon 82s. 6d. for 10 
per cent. 

The demand for manufactured iron and steel shows no improve- 
ment and indeed is very slack again, but no alterations in prices 
have been made, though it is not to be denied that there is a 
weaker tendency. There is, however, one satisfactory feature, and 
that is the improved shipments, especially those of steel rails. 
Over 1400 tons per day of manufactured iron and steel are being 
sent from the Tees, of which about three-fourths consists of steel. 
The price of heavy steel rails has been kept at £5 10s, net at works 
since the spring of last year. Steel ship plates are at £6; steel 
boiler plates at £7 5s.; iron ship plates at £6 15s.; steel ship angles 
at £5 10s.; iron ship angles at £6 7s. 6d.; and common iron bars 
at £6 103., all less 24 per cent. f.o.t. The steel work for the new 
bridge over Lustrum Beck, at Stockton, is to be supplied by 
Messrs. Dorman, Long and Co., Limited, Middlesbrough. The 
Victorian Government Railways have given their order for the steel 
joists required for bridge renewals during the next twelve months 
to the same firm, who have a stockyard in Australia for sectional 
iron and steel. Messrs. Head, Wrightson and Co., Limited, Tees- 
dale Iron and Engineering Works, Thornaby-on-Tees, are to erect 
an iron chimney 100ft. high at the York Electric Lighting 
Works, the price being £617. 

The shipbuilders cannot generally report any new business of 
importance, but that is not surprising when the number of idle 
vessels are taken into account and the lack of improvement in 
freights. It is difficult to see where they will find employment for 
many of the vessels that have been ordered. Sir James Laing and 
Sons, Sunderland, have booked an order from Messrs. Howard, 
Smith and Co., Melbourne, for several fast steamers, each 348ft. 
b.p. by 43ft. llin. by 28ft. 4in. They will have accommodation 
for about 300 passengers, A dispute occurred in the early part of 
the week at the shipyard of Messrs, William Gray and Co., at West 
Hartlepool, which directly concerned only thirty platers and 
riveters, but led to the stoppage of over 1500 men who are 
members of the Boilermakers’ and [ron Shipbuilders’ Society. The 
firm reduced the rates of payment to the thirty platers and riveters, 
and the other men refused to work, because they contended that 
the masters had violated the rules of the agreement governing 
wages matters. The stoppage only lasted a day. The dispute is to 
be referred to a conference at Newcastle between the representa- 
tives of the society and the employers. The men themselves did 
not keep to the agreement, which provides that work must be pro- 
ceeded with pending a settlement by the constituted authority. 

Mr. Wilson Worsdell, the chief mechanical engineer of the North- 
Eastern Railway at Darlington, on Tuesday, gave an account of his 
visit to American railways, and stated that while he found a good 
dealto admire in American railway methods, he regarded com- 
parisons between Great Britain and the States as beyond the mark, 
for the distances and loads, passenger or freight, especially the 
latter, could not practically be compared. The conditions under 
which the traffic was conducted there differed greatly from those 
in this country. On the whole he thought that British railway 
managers had not a great deal to learn from America, 

A movement is again on foot for the construction of a new direct 
line between Newcastle and Glasgow. 

The coal trade is generally satisfactory, and a good healthy 
business is being done, especially in steam and gas coals. Sellers 
are securing as favourable prices for forward as for early deliveries. 
Best steam coals are at 103. 9d. per ton, and best gas at 93. per 
ton f.o.b. Mr. J. M. Crawford, manager of the Shildon Lodge 
colliery, has been appointed manager of Messrs, Bolckow, Vaughan 
and Co,’s new colliery at Leasingthorne, and he will be succeeded 
at Shildon Lodge by Mr. Stokoe, of New Herrington. Messrs. 
Stobart and Co. are re-opening the Dene Bridge colliery, near 
Bishop Auckland, which was closed eighteen years ago. Messrs. 
Pease and Partners are pumping the water out of the Wendlestone 
colliery at Eldon, and the Carlton Iron Company are re-opening 
the Mainsforth colliery, which has been idle for many years. 








NOTES FROM SCOTLAND. 
(From our own Oorrespondent.) 


THE Scotch pig iron trade is at the moment very quiet. There 
is, it is true, a steady business doing both with home consumers and 
shippers, but very little animation is noticeable in the open market. 
The amount of business doing in the warrant market this week has 
been very small, 

The position of the warrant market is such as has not been seen 
for a long time. Stocks are now so low that the warrants in circula- 
tion afford little scope for anything like extensive dealing. If we 
go back to 1899, we find that Glasgow warrant stores contained 
1,244,000 tons of pig iron. During the next five years the stock 
was reduced to 821,000 tons. A gradual increase took place from 
that time until 1902, when it reached 940,000 tons. Since that time 
the decrease has been very great, until the stock now amounts to less 
than 16,000 tons. It is easy to see from these figures to what an 
extraordinary extent the scope of speculative business has neces- 
sarily been reduced, There has been a large reduction of stocks 
also in the North of England. Asa matter of fact, the main deal- 
ings in the Glasgow pig iron ring for some time have been prac- 
tically confined to Cleveland warrants, and even in these nota 
tithe of the transactions can be done which took place some years 
ago. The business in pig iron is now much more in the hands of 
makers than it used to be, and this fact, and the scarcity of 
warrants, has undoubtedly enabled them to maintain prices at a 
higher rate than would have been possible if stocks had been on a 
more extensive scale, 

Business has been done this week in Cleveland warrants at 
45s. 94d. cash, 45s. 10d. for delivery in six days, 453. 114d. twenty- 
one days, and 45s. 1ld. one month. Scotch warrants are quoted 
nominally 52s. 3d., and Cumberland hematite 57s, 74d. per ton. 
The prices of Scotch makers’ iron are fairly steady. Wishaw, 
No. 1, is quoted at Glasgow, 55s.; No. 3, 51s. 6d.; Carnbroe, No. 1, 
58s.; No. 3, not quoted ; Clyde, No. 1, 63s.; No. 3, 57s. 6d.; Gart- 
sherrie, No. 1, 63s. 6d.; No. 3, 58s.; Calder, No. 1, 64s.; No. 3, 
59s.; Summerlee, No.1, 693.; No. 3, 58s. 6d.; Langloan, No. 1, 
70s. 6d.; No. 3, 59s, 6d.; Coltness, No. 1, 72s. 6d.; No. 3, 59s. 6d.; 
Glengarnock at Ardrossan, No. 1, 65s.; No. 3, 58s.; Eglinton 
at Ardrossan or Troon and Dalmellington at Ayr, No. 1, 58s.; 
No. 3, 54s.; Shotts at Leith, No. 1, 66s. 6d.; No. 3, 59s.; Carron 
at Grangemouth, No. 1, 67s.; No. 3, 58s. 6d. per ton. 

One or two of the special brands are scarce, and on that account 
not directly offered for sale, but as a rule the whole of the makers’ 
list is available for purchase at the prices quoted above. 

There is a steady, although not very large, business doing with 
home consumers in Scotch hematite pigs, which are quoted by 
merchants 62s, per ton for delivery at the West of Scotland steel- 
works. 

There are 82 furnaces in blast in Scotland, compared with 86 at 
this time last year, and of the total 43 are making hematite, 
33 ordinary, and 6 basic iron. 

Since last report there has been very little change in the stocks. 
The reduction in the Glasgow warrant stores in the past week 
amounted to only about 50 tons, and the decrease in the last few 
days has been comparatively small. 

Private advices from the United States have been unfavourable, 
as they have reported further reductions in prices. Up till now 
the exports of iron from this country to the States have been good 
for the present year, but looking at the condition of the market on 
the other side, it is feared that a considerable reduction in the 
demand may now be anticipated. 

The shipments of pig iron from Scottish ports in the past week 
amounted to 7094 tons, compared with 6114 in the corresponding 
week of last year, showing an increase of 980 tons, The tota 
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shipments since January Ist are 157,390 tons, being 24,166 more 
than in the corresponding period of 1902. The arrivals of Middles- 
brough pigs at Grangemouth in the past week were 11,144 tons, 
against 8626 in the corresponding week, showing an increase of 
2518 tons. 

The malleable iron and steel trades are fairly well supplied with 
work, but new orders come to hand slowly. 

It is reported that the somewhat protracted negotiations in con- 
nection with the combination of makers of malleable iron in the 
West of Scotland have now been successfully brought to an end. 
There are, it is said, ten companies to be taken over by the pro- 
moters, and each company yw a representative on the board 
of directors. 

The volume of Lusiness in the Scotch coal trade has, 
on the whole, been fairly satisfactory in the past week. 
There has been a large falling off in the shipments at the Fife 
ports, but this is understood to be temporary, and due to holidays. 
The clearances at Glasgow, on the other hand, show an increase of 
nearly 10,000 tons. The total shipments from Scottish ports were 
216,002 tons, compared with 249,167 in the preceding week, and 
206,194 in the corresponding week of last year. It will thus be 
seen that there is an aggregate decrease of about 33,000 tons in the 
shipments, compared with the preceding week, but the total ship- 
ments for the year to date still show an increase of 169,429 tons. 
The demand for household coal is necessarily very quiet, but there 
is a fair business doing in manufacturing sorts. Prices of coal are 
generally quoted without alteration. 








WALES AND ADJOINING COUNTIES. 
(From our own Oorrespondent.) 


Last week was a broken one, and at Cardiff there was little 
doing. The colliers, as anticipated, took most of the week, and in 
many places only two days were worked. This affected output 
exceedingly, and has strengthened prices. Up to the holiday the 
men worked well, and in a run around the district the great 
accumulations at the sidings and on the ‘‘ bays” at railways were 
very noticeable. I expect the total shipment this week will be 
large. The Rhymney, Taff Vale, Barry coal tratlic as I write is 
marked, and best steam, seconds, small, and the Monmouthshire 
coals are being worked rapidly to theshipping. Swansea coal and 
fuel trades this week are brisk. Last week Swansea despatched 
a record cargo of 5000 tons fuel to Egypt, and another large 
cargo of anthracite, 5000 tons, to Marseilles. Mine shafts for the 
new dock are progressing well. At Cardiff, mid-week, on ‘Change, 
a healthy state of the coal trade was reported ; good demand for 
best steam and seconds for June into July. Prices of best steam 
are touching 15s., but chief business is done at 14s, 6d. to 14s. 9d.; 
seconds firm at 13s, 9d. to 14s, 3d.; and best small, 8s. 3d. to 8s. 6d. 
Patent fuel is at 14s. 6d. to 15s. 3d. Coke is in demand from 
17s. 6d. to 18s, for furnace ; foundry from 19s. 6d. to 24s. Pit- 
wood dull at 16s. 6d. to 16s. 9d.; iron ore from 14s. 6d. to lds. 3d. 
The freight market is getting stronger as regards Egypt and Italy, 
but Bay and coasting showed no improvement. Large shipments 
are taking place this week to Capetown and Port Said. 

In the Swansea district opinions are favourable with regard to 
the syndicate in the anthracite trade. It is now stated con- 
fidently that there will be no difficulty financially. Lord Roths- 
child, Sir Marcus Samuel, and Alderman Faudel Phillips are 
referred to as practically supporting the movement. One of these 
gentlemen was in Swansea last week. The anthracite trade is 
steady, and prices firm. Tonnage is coming in freely, and the 
demand in the Swansea and Llanelly district good. Quotations for 
good large, such as the Big Vein, are at 13s. 6d. to 14s., and 
rubbly culm is selling at 6s. 

Neath Harbour statistics are satisfactory. During May over 
27,000 tons coal, coke and culm were shipped, and 465 tons tin- 
plates despatched. In the imports I note over 9000 tons iron ore, 
and 700 tons pigiron. Llanelly Harbour question is still unsettled. 

Last week I quoted some interesting remarks from the report of 
the chairman of the Rhymney Iron and Coal Company, and I was 
able to add that the long pending house-coal dispute, which has 
been carried on for nearly two years, is virtually settled. There 
were 550 men engaged in the struggle, which promises to be one 
of the celebrated ones in coal annals, being waged upon seemingly 
trifling grounds—prices for cutting bottom coal—and with a good 
deal of determination. Many efforts have been made to bring 
about a settlement. Now, since the formation of the Conciliation 
Board, a sub-committee has taken it in hand, Mr. F. Davies repre- 
senting owners, Mr. Brace the men, and Mr. Smith, general 
manager, the company. These have held several meetings of late, 
and arranged a settlement which will be put to the men this week, 
and thus end the contest. Newport industrial condition is very 
satisfactory, and in all quarters signs of progress are visible. The 
Wentwood water scheme is in rapid progress towards completion, 
and a supply promised by September. The time is now thought 
an opportune one for the formation of a Harbour Trust, and at the 
Council meeting this week a report was presented and discussed 
having reference to the purchase of the Alexandra Docks, formation 
of trust, &c. 

The import from Antwerp continues ; 500 tons steel billets came 
into Newport this week, pig iron from Middlesbrough, and scrap 
from London. 

On ’Change, Swansea, this week it was stated that pig iron 
showed an upward tendency. Hematite nominal, with improving 
signs ; tin bars firm and unaltered ; quotations generally, rails, 
sheets, &c., the same, but firm. Tin-plate prices low, from Ils. 9d. 
to 12s. Bessemer, and 12s. to 12s, 3d. Siemens, figures which, con- 
sidering cost, are low; and yet buyers are pressing for lower, 
which are not likely to be conceded ; in fact, makers would elect 
to close down in preference. Best charcoal plates are offered at 
13s, to 13s. 3d., and ternes, a fine sample, 28 by 20 C, double box, 
23s. to 25s., delivered in Prince of Wales’ Dock. 

The vitality of a trade is often to be seen by its capacity toadapt 
itself to new openings. In the case of tin-plate, I am glad to see 
that the suggestion of embossed plates, enamelling, and tin stamp- 
ing promises to be adopted. In the Swansea district developments 
are promised, and at Aberafon, the Margam Tin-plate Works are 
to be re-started on enamelling and tinstamping. The projectors 
are Byass and Co., and Germans are to be employed, as the patent 
for enamelling is owned by Germans. 

No improvement has taken place in the tin-plate trade of the 
Llanelly district. Two works have been closed down temporarily, 
and Whitsuntide holidays added to the depressed state of things. 
In the Swansea Valley there was also a good deal of stoppage last 
week At one time it was reported that eighteen works were idle. 
Some have been re-started since the holidays, and a fewremain, ‘‘idle 
time ” being in a few cases turned to good a inrepairs. The 
quietness of trade was shown by the production being limited toabout 
41,000 boxes, Shipment was more active, 55,000 boxes being 
despatched. Stocks are down to 171,000 boxes. The leading 
subject of discussion in the trade is the new wage arrangement, 
and it is believed that the changes suggested are so slight that no 
trouble should be anticipated. In a few cases complaints are being 
made of ashort supply of tin-bars. This will tell favourably on 
the mill works, as I note that at Cyfarthfa tin-plate make has been 
resumed. In the Swansea district holidays have affected most 
industries, and a few days must pass before there is a resumption 
to a full extent, after which the probabilities of trade will be more 
apparent. Most of the spelter works are on full drive, and were 
little affected by the holidays. Mannesmann Works busy. 
Engineering sheds active, and it is stated that at Llansamlet a 
restart of the Gloucester Engineering Works is likely. These have 
been inactive some time. 

I regret to note the death of Mr. Rafarel, mechanical engineer, 
and of late in management of Cwmbran. 

The Maesteg coal dispute has been settled, and work will be re- 


started. The pit has been idle since the guide rope accident which 
occurred some time ago. 

Several mineral properties in South Wales and in Monmouthshire 
are to be sold shortly. 

The great work of spanning the Caerphilly Valley and bringing 
the Barry Railway into connection with the Brecon Railway is pro- 
gressing, and, like the Taff Vale Viaduct, promises to be a fine 
structure. 

The late Mr. Bell, engineer, whose labours on the Barry 
Railway were of great value, has been succeeded by the assistant 
engineer. 








NOTES FROM GERMANY. 
(From our own Correspondent.) 

THERE is hardly any change to state in the condition of the iron 
industry over here, last week’s trade having been moderate, and 
purchasers but small generally. In Silesia activity in the iron 
and steel department, though not full, is yet slowly improving 
from week to week, and the tone of the market shows increasin 
firmness ; the crude iron business continues tolerably brisk, an 
the rolling mills report themselves well provided with work. 
Firmness increases in the girder trade, and the plate mills also 
state the amount of orders received lately to have been larger 
than before, but, of course, they have to keep up a good export 
if they wish to remain in anything like regular employment. Both 
home and foreign demand for sheets has been improving, consumers 
placing forward orders more freely than before. A good ioquiry 
continues to come infor pig iron on the Rhenish-Westphalian 
iron market ; some blast-furnace works in that district have 
recently been placing heavy contracts in iron ore with Spanish 
mines, and the ore is to be imported to Rheinland-Westphalia by 
the Dortmund-Ems Canal. Mild steel and basic are most actively 
called for at present, but also for foundry pig a good demand is 
reported to be coming in, and billets and blooms have hardly ever 
before been so brisk of sale as they are now. 

A rising demand is reported in bars and girders, and sheets, too, 
are well inquired for; on the whole, however, the business in 
girders and general structural material is much less active than 
was anticipated, and prices, in the plate trade especially, remain 
exceedingly unfavourable. In heavy rails comparatively few large 
orders have been placed quite recently, but there was rather a 
strong demand experienced for light section rails, only the mills, 
though they are briskly engaged, gain very little, as quotations 
remain so low. A fairly good employment is going on at the 
machine shops. The Prussian State Railways having, in March of 
present year, given out orders for 416 locomotives, again invite 
tenders for the supply of 317 locomotives, to be delivered in the first 
quarter of next year. 

The Joint Stock Company Krupp-Essen intends removing all its 
establishments for the manufacture of implements of peace from 
Essen to Rheinhausen near Uerdingen in the course of next year, 
the cause for this removal being the fact that the greater part of 
the concerns in question need enlarging and improving, and for 
that the Essen territory is far too limited. Only the departments 
for the manufacture of implements of war are to remain at Essen. 
There is also talk of the same company intending to purchase a 
coal-field on the left bank of the Rhine. 

Deliveries in coal on home and on foreign account have been 
satisfactory and improving upon the week, both in Rheinland- 
Westphalia and Silesia, There is likewise a brisk trade done in 
coke. 

In Austria-Hungary demand on the iron market, taking it all 
through, is still for the most part limited to the smallest possible 
requirements. The reports which are given of the pig iron trade 
continue anything but satisfactory ; in girders and structural iron 
a little more life is noticeable, and a number of machine shops have 
received orders for gun carriages and ammunition-boxes, but the 

rices got are exceedingly low. Import in pig iron to Austria- 
Resaenr during the first four months of 1903 was 511,957 q., worth 
1,466,441 crowns, against 106,618q., worth 1,121,728 crowns, in 
1902. Export was 185,032 q., worth 1,947,281 crowns, in 1903, 
against 77,487 q., worth 855,364 crowns, in 1902. Import in malle- 
able iron was 26,315 q., worth 575,708 crowns, in 1903, against 
19,474 q., worth 439,660 crowns, in 1902 ; export being 143,964 q.; 
worth 4,404,092 crowns, in 1903, against 109,351 q., worth 439,660 
crowns, in 1902. Import in iron plates was 11,497 q., worth 
304,402 crowns, in 1903, against 5291 q., worth 141,203 crowns, in 
1902 ; export was 24,669 q., worth 507,036 crowns, against 14,639 q., 
worth 275,694 crowns, in the year before. Import in iron wire was 
10,933 q., worth 213,540 crowns, against 8904 q., worth 176,037 
crowns ; export, 7747 q., worth 253,280 crowns, against 35,010 q., 
worth 709,870 crowns. Import in iron and steel manufactured 
goods was 25,614 q., worth 2,231,329 crowns, against 19,597 q., 
worth 2,039,980 crowns; export was 30,238 q., worth 1,772,665 
crowns, against 23,407 q., worth 1,504,197 crowns, in the year 
before. In machinery a specially strong improvement can be 
noticed in the export of agricultural machines, export in thrashing 
machines, for instance, rising from 75 last year to 329 this year. 

Coal and coke remain languid and depressed in Austria-Hun- 


ary. 
“ Except that in Paris and in the Ardennes demand for iron and 
steel has been slightly decreasing, little change can be reported to 
have taken place in the French iron trade since last week. 
Merchant bars still stand on 165f. p.t.; iron plates on 200f. p.t. 
The decrease in activity noticeable in the Ardennes is partly due 
to the fact that the railway administrations did not give out further 
orders as they were expected to do. 

The position of the French coal trade continues fair and 
animated, 

Specifications coming in regularly, the physiognomy of the 
Belgian iron market has been bright, so far, only no improvement 
can be noticed in the condition of prices. Rails, blooms, billets, 
and raw castings again find a good market abroad, and also on 
home account a fair demand comes in for these articles, the 
improvement in activity inthe Rhenish- Westphalian iron-producing 
district having caused competition from those parts to become 
less keen. Blooms note 108, p-t.; billets, 105f. p.t.; ingots, 
92-50f. p.t. 

House coal, as well as engine coal, shows much firmness in 
Belgium, the former standing on 20f. to 32f. p.t., according to 
quality. 








AMERICAN NOTES. 


(From our own Correspondent.) 
New York, June 4th. 

Tron trade: conditions throughout the United States are ina 
more settled condition than a week ago. The United States 
Steel Corporation made large purchases of pig iron, which action 
has since been followed by considerable purchases of lesser interests. 
All pig entering into steel production has reached rock bottom, and 
prices will now probably harden. Foundry and forge iron con- 
tinue weak, and there are some evidences that the lowest level of 
"aaa has not yet been reached. This weakness, however, will 

ave very little effect upon steel. Steel billets are in very active 
demand, and millowners have been obliged to turn down several 
large orders during the past week. Importations of foreign 
material are for the time being out of the question, although a 
great deal of stuff is arriving on old contracts. Shipbuilding 
interests are at present in the market for considerable material 
which they will probably be able to purchase at concessions from 
current quotations. r 

There is now in contemplation a scheme looking to the possi- 
bility of the building up of a great open-hearth steel-producing 
centre in the vicinity of Buffalo through the completion of the 
Erie Canal, to make it able to carry barges holding 1000 tons of 





plate. The scheme is to transport the rich open-hearth ores of 


Ss 
north-eastern New York to Buffalo, the eastern terminus 
Great Lakes, where the rich ores of the Lake Superior ttn : 
can be brought, and to which point can be chiefly trans rt 
coal and coke of Western Pennsylvania. This scheme ~ ed the 
to endorse it, although it is an enterprise which cannot be os — 
until after the outlay of upwards of 100,000,000 dols. in ren 
struction of the Erie Canal. © con, 

Trade reports and agricultural reports from all sections of 
country seem to denote a continuance of exceptionally fayoy, br 
conditions. No adverse reports have been received as to oro male 
ditions. There is an urgent demand for all manner of merchy an, 
and equipments for mills, factories, and mines. yg rr 
appears to be oversold, and the volume of inquiries which peg tng 
ing through manufacturing channels gives manufacturers’ on” 
fidence that the great activity will continue at least thro hos . 
this year. monet 

The railroads continue to be loaded down with freight and 
gestion has not been entirely eliminated. Locomotive ‘works anc 
strained to their utmost capacity, and have work on their tone 
promising delivery six months’ hence. Excitement in the cotto 
market continues, and the speculators appear to be having eye “ 
thing their own way. Fortunately for industrial and commercig] 
conditions, there is a sufficient volume of money, and « mfidence js 
unimpaired and credit is sound, 








THE NEWPORT HARBOUR COMMISSIONERS’ 
WEEKLY TRADE REPORT. 


STEAM coal market firm for all descriptions, and prices haye 
an upward tendency. House coal unchanged. The quantity of 
coal shipped for week ending June 6th was 41,850 tons -foreign, 
24,175 tons; coastwise, 17,675 tons. Imports for week ending 
June 9th: Iron ore, 5450 tons ; pig iron, 4420 tons ; steel billets 
500 tons; scrap, 255 tons; pitwood, 9886 loads; timber, 876 


loads. 

Coal: Best steam, 13s. to 18s. 3d.; seconds, 11s, 6d. to 11s, 9d,: 
house coal, best, 15s.; dock screening, 7s. 6d.; colliery small, 7s, 
to 7s. 3d. _ Pig iron: hematite warrants, 58s., f.o.b., Cumberland 

rompt ; Middlesbrongh, No. 3, 45s. 104d. Iron ore: Rubio 
4s. 9d. to 15s.; Tafna, 15s. 6d. Steel: Rails, heavy sections 
£5 5s. to £5 10s.; light ditto, £6 5s. to £6 10s., f.0.b.;° Bessemer 
steel tin-plate bars, £4 15s.; Siemens steel tin-plate bars, £4 17s, 6d, 
all delivered in the district, cash. Tin-plates : Bessemer steel, coke, 
11s. 9d. to 12s.; Siemens, coke finish, 12s. to 12s. 3d. Pitwood: 
16s, 9d. to 17s., ex ship. London Exchange telegrams: Copper, 
£55 12s. 6d. to £55 15s.; Straits tin, £126 10s. to £126 lis, 
Freights steady. 








CATALOGUES. 


PHILuirs’ MACHINERY REGIsTER.—Under the title of “ Electrical 
and Autocar Supplement” of Phillips’ Monthly Machinery 
Register, Mr. Charles D. Phillips has just issued a list of new 
and second-hand electrical machinery, also motor cars and motor 
bicycles, illustrated throughout, which would appear to supply a 
want. The Register itself is now in its twenty-ninth year of 
publication, and claims to be the best medium for the purchase, 
sale, or hire of plant of every description. 








W. J. THompson.—Mr. William Joseph Thompson, the well- 
known contractor, died at Sheffield on the 6th inst. aged seventy- 
nine. Mr. Thompson was a native of Leeds, where he was articled 
to Mr. J. W. Leather, the well-known civil engineer, with whom 
Sir John Fowler had served previously. Mr. Thompson was 
engaged on behalf of Mr. Leather on various large undertakings, 
He had much to do in the way of taking levels and preparing 
plans and sections for the Leeds Waterworks in the neighbourhood 
of Silsden, Although a qualified surveyor and civil engineer, he 
never practised in that profession on his own account, but, on 
leaving Mr. Leather, he devoted himself to the work of contract- 
ing, in which he had a very successful career. He had an appoint- 
ment as contractor’sagent on the Liverpool Waterworks, laid a 
service of supply pipes through Lord Derby’s estate, and was 
employed for a long time on the Bradford Waterworks. He 
established a business of his own forty-two years ago at Notting- 
ham, where he carried out drainage contracts; similar 
work followed at Chesterfield, where he also constructed 
gas mains and tanks, In 1867 he came to Sheffield, and 
carried out the first complete scheme for the sewerage 
of the borough. He was largely engaged in_ the 
construction of tanks for the Sheffield Gas Company, and was 
recently engaged in the widening of the Midland Railway at 
Brightside. Amongst his other activities was the laying out of 
building estates in the Sheffield district, and he was the chief 
adviser of the Wakefield Corporation in their attempt to obtain 
the land in the Langsett Valley for waterworks purposes, appear- 
ing as one of the principal witnesses before the Parliamentary 
Committee. The scheme was opposed by the Sheffield Corporation 
and others, and after a contest costing some £60,000 was defeated. 
Mr. Thompson, who retired from business some two years ago, 18 
survived by one married daughter. 

ACCIDENT AT DUDBRIDGE IRONWORKS.—On Saturday morning 
last a serious accident happened at the Dudbridge Ironworks, 
Stroud, Gloucestershire. It appears that a new gas engine was 
being tested prior to being sent out, when the large fly-wheel 
suddenly burst into fragments. William French, a fitter, < 
nineteen, was killed on the spot, and Mr. James D. Humpidge, 
one of the directors of the firm, was struck on the head and 
stomach with several of the flying pieces, and was very seriously 
injured and rendered unconscious. Mr. Humpidge was taken to 
the Stroud Hospital, where it was discovered that he had sus- 
tained no internal hurt, but injury to the skull of a very serious 
character. Later in the day an operation was performed, and 
some slight hopes were entertained of his recovery. He, how- 
ever, died at 3.30 on Sunday coger The engine, which was 
situated in the fitting shop, was of nominal and 120 brake 
horse-power, and was ordered for a firm at Madrid. Whilst the 
testing operations were in progress Mr. Humpidge was “a * 
Mr. Hatton, the foreman of theworks, When the fly-wheel—which 
was about 20ft. in circumference—burst, Mr. Humpidge jum] 
away, but, unfortunately, happened to go in the ne direction, 
and was instantly struck by a large piece of iron. Mr. Hatton 
had a marvellous escape, as did also two fitters, who were standing 


near the —- French was engaged tightening up the bearings, 


and was killed instantly. Another man, who was writing at a 
desk, heard the crash, and jumped out of the way just in time to 
save himself, The falling iron smashed his desk and chair to 
pieces, and even penetrated the paper on which he was working. 
A fitter named Moore was another man who had a truly warvel- 
lous escape. He was engaged on the next engine to the one that 
caused the accident, and on hearing the crash he dodged down 
behind the fly-wheel of his engine, and thus escaped the flying 
iron. The entire roof of the fitting shed was wrecked, and a piece 
of iron from the fly-wheel, weighing 3cwt. or 4cwt., pierced the 
roof and descended through the ceiling of an adjoining room. 
Mr. James D. Humpidge was the president of the Gloucester- 
shire Engineering Society, and was a native of Gloucester. He 
was a pupil at Messrs. Fielding and Platt’s,-the Atlas Iron- 
works, 2 ear Rg and subsequently went to Australia, He 
returned later to Gloucester, and eventually was associated wit 
Messrs. T, G. Smith.and G. E. Snoxall, also of Gloucester, 0 
the undertaking at Dudbridge, which was formed into a limite 





liability company, Mr. Humpidge being the managing director. 
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THE PATENT JOURNAL. 
Condensed from “ The Illustrated Official Journal 
of Patents.” 


Application for Letters Patent. 


sen inventions have been “ communicated" the 
ele and address of the communicating party are 
printed in italics. 


25th May, 1908. 

11,848. Means for Taprinc Casks, C. W. Neville, 
Bristol. 

ane CARBURETTING Macuines for INTERNAL Com- 

tion ENGINES, E, A. Beard, Northampton. 

11,850. CaRBipg of CaLcrum, W. E. Kerslake and C. 
F. Turner, Liverpool. ' 

11,851. Macaings for Corrina Orancg Peri, J. W. 
Morton, Wishaw, N.B. 

11,852. OpgraTiINa RalLway Wacon Brakes, D. 
Edmunds and 8, and T. Roberts, Bristol. 

11,853. Means for InrLaTina TiREs, J. M. Heyman, 
New istle-on-Tyne. 

11,854. TRANSMITTING Motion, W. E. Lilly and F. 
Mact abe, Dublin. ; 

11,855. DEADENING Sounp in Hovssgs, J. Archibald, 


BUDSTL 


Glasgow. 
11,856, GUARD for lnontno Macuings, W. L. Bradford, 
Manchester. 


11,857. TripLe Bygumatic Tings, C. E. Theodosius, 
Maidenhead. 

11,858. Manuracturge of Curtain Rios, J. Coley, 
jun., Birmingham. 4 
11,859. Pivots for LOOKING-GLASSES, J. G. Hall, Bir- 

mingham. 

11,860. Sparkinae Pxives for ComBusTiON ENGINES, 
W. W. Cashmore and R. J. Alpe, Birmingham. 

11,861. Portaeuw Rack for Cuockgry, G. H. Ellis, 
Fleet, Hants. 

's62, Connectine the Enps of Bicyc.e Caains, J. 
W. Smallman, Margate. 

11,863. ManuractuRg of BLACKTHORN Sticks, H. A. 
Acres, Liverpool. 

1] 864. T1LEs for WALLING, H. Rothwell and J. Sledden, 
Liver ool. 

11,865. ELECTRO-MAGNETIC Lirtina Apparatus, Steel, 
Peech, aud Tozer, Limited, and H. E. Bowen, 
Sheftield. 

11,866, CoupLines for CoLtrgry Trams, T. Davies and 
W. J. Rees, Barry Dock, Glam. 

11,867. Boxes, R. H. Hughes, Manchester. 

11,868, WeaTHeR Sraip Howper, J. Aliday, Birming- 
ham. 

11,869. AxceBoxes for RaiLway VEHICLES, WwW. M. 
Bocquet, Handsworth, Staffs. 

11,870. Lacing Boots, W. Jones and W. Richley, 
Stockton-on-Tees. 

11,871. Macaings for Compina Woot, E. Fleming, 
Keighley. 

11,872. Compositor’s GaLigys, J. and ©. C. Esson, 
London. 

11,873. RatrLway Tippina Wagons, The Metropolitan 
Amalgamated Railway Carriage and Wagon Com- 
pany, Limited, and A. E. Mo: , Birmingham. 

11,874. Gas Esaings, H. Soehnlein, Wiesbaden, Ger- 
many. 

11,875. Contine Harr, D. Black and J. M. Wright, 
Glasgow. 

11,876. Fisre-compinc Macuing, D. Black and J. M. 
Wright, Glasgow. 

11,877. Exvetors, J. E. Betts and N. D. Phillips, 
Rugby. 

11,875, SHACKLE Pry, J. Evans, Merthyr Tydvil. 

11,879. UNIVERSAL JomnT or CoupP.ine, J. Featherstone, 
London, 

11,880. Oak Grain for Frame Movutpines, E. Liep- 
mann, Berlin. 

pel. Saaeenerene RgFILLinG of Bortigs, R. Ravelli, 
Lon on. 

11,882. Basic Dyzsturra, T. R. Shillito.—(The Aniline 
Colour and Extract Works, Switzerland.) 

Te. Vesna Gxars for Cycizs, A. Downs, 
London. 

11,884. OzonisER, J. Harris, London. 

11,885, OzonIsgER and AIR PoRIFIER, 
London. 

Te. Sane PuorocrapHic Parse, J. W. T. Cadett, 
ondon. 

11,887. Destroyine Rats by Evgcrriciry, 8. M. Tancred, 
London. 

11,888. AtracHIne Buttons to Garmznts, W. Delf, 
London. 

11,889. Saot Gun, T. B. Kinder, Leamington. 

11,890. Extractive Manurg from Szwaae, C. Lehofer, 
London. 

11,891. CHANGE-FEED MgcHanism for Toots, C. A. 
Day.—(Becker Brainard Milling Machine Company, 
United States.) 


J. Harris, 


11,892, CLganING Tospacco Pipgs, W. H. Wood, 
London. 
11,893, ELECTROLYsING Apparatus, E, L. Thorp, 
London. 


11,894. Ienrrminc ~Mingrs’ Sargery Lamps, W. Best, 


London. 

i, VALVEs for Fggpine Bort.ss, M. D. Armstrong, 
London. 

11,896. Packine Biscuits, S. Wingrove and J. J. Mason, 
London. 

11,597, SHacKLE Prin, J. James, London, 

11,898, Coat-sgtrinc Devicr, C. Wakely, London. 

11,8. Tanagt Apparatus, L, G. Meyer and E. Thomas, 
London, 

11,900. ELgctrric y & 
London, 

11,901. Magic Wann, E. E. Noakes, London. 

11,902. FisHpLatgs and Cuairs, A. V., Pettman, 
London, 

11,903. TyPE-sUSTIFYING MECHANISM, A. J. Boult.—(F. 
B. Converse, jun., United States.) 

11,904. Exrractine Dust from Carpgts, S. Harvey, 
London, 

11,905. PortaBts Batus, A. J. Boult..—(J. Fraysse, 


nd 

11,906, Avogrs, W. Smith and W. Wood, Birming- 
nam, 

11,907. Eugcrric Arc Lampa, H. 8, Heath, London. 

11,908, PHonoGRraps and other Recorps, V. M. Harris, 
London, 

as MakInG PaonoGRaPH Recorps, V. M. Harris, 
4ondon, 

11910. ADvanastno, C. Manners and W.j\H. Reddan, 

ondon, 

11,911, Apparatus for Ginnine Corron, J. E. Evans- 
Parr — (Starrett Cotton Gin Company, United 
States, 

11,912 Vatve Mgcuanism for AIR Brakes, J. E. 
Evans-Jackson.—{(International Air Brake Company, 
United States.) 

11,913, Macuings for Makina Ewve.opas, A. G. 
Fm Gebriider Tellschow G. m. 6. HL, 

crmany, 

11,914. Makina Compounps of AROMATIC AMIDO- 
CARBOXYLIC Esters, O. Imray.—(Farbwerke vormals 
Meister, Lucius and Briining, Germany.) 

11,915. GRAPHOPHONEs, J. Y. Johnson.—(The American 
Graphophone Company, United States.) 

11,916, Mask for ANasTHETIC Purposss, F. F. Robin- 
son, London. 

11,917. TICKET-PUNCHING APPARATUS, W. H. Sanders, 
London, ‘ 

11,018. IMpaRtina Rotary Motion to Axtgs, J. G. 
Turner, London. 

11,919, Hunexs, G. R. Hill, London. 

oo Gzarep Cuurcu, G. R. Martin, Manchester. 
1,921, Exxcrric Wripino, 8. Z. de Ferranti, 
London, 

ng Srecracte Houpsgrs, E. H. Ford, London. 

1,923. HANDLE-BAR for Motor Cycugs, H. C. Beard, 

11,004, Be 
»924. BRAKE Mucuanism for Cyoxss, J. S. Withers. 
—(4, Saclier, France.) 


Arc Lamps, Ridings, 








ay oo Locxine Joists for Ratus, P. F. McCool, 

mdon, 

11,926. Camp Ketrizs, A. 8. Ellis, London. 

11,927. NoN- REFILLABLE Borrties, H. Lightfoot, 
London. 

11,928. Motor Cycugs, C. Binks, London. 

11,929. Opgnine and CLosinc Doors, A. G. Roodhuyzen, 
Liverpool. 

11,980. Truss, C. Parker, London. 

11,931. Rotter Press for Pootograpas, J. H. Hampp, 
London. 

11,932. AppLyrnc CoLourinc Marrers, H. Codd, J. 
and J. Deeks, and M. Goodbody, London. 

11,933. SMALL-ARM TRIGGER MgcuanisM, 8. Turudija, 


London. 

11,934. OpgNnING and CLosinG Doors, G. T. Richardson, 
London, 

11,935. Burrons, E. R. Jones, London. 

11,936. ApvgeRTIsING, E. B. Gibbs, London, 

11,937. Steam Borers, J. Robinson, London. 

11,938. Macuing for Makino Pravings, P. R. Franke 
and G. C. F. Roediger, London. 

11,939. Hats, F. E. Kitchin, London. 

11,940. Hyprav.ic and other Fiuip Pressszs, W. P. 
Trenery, London. 

11,941. ApvERTISEMENT DispLayinc Apparatus, E. 
Buhlmann, London. 

11,942. Four-cycie Motors, P. Meyer, London. 

11,943. Apparatus for DryInG SUBSTANCES, 
Zachariasen, London. 

11,944. Soar TabLets and Ho.pgrs, E. Riggenbach, 
London. 


L. 8. 


26th May, 1908. 


11,945. Water Taps, J. Robinson, Leeds 

11,946. Venicie Axvxs, B. Kuhn, London. 

1,947. Backina and Movuipine Press, W. F. Fish, 
Kettering. 

11,948. Recertacie for Corns, T. Wilcox, Birming- 
nam. 

11,949. Spoketess Wuxg., E. and A. R. Turner and G, 
Johnson, Blackpool. 


11,950. Se_r-atracnino Torpeposs, A. Elgar, 
London. 

a nwt Brakes, H. Lucas and W. H. Edwards, 
ndaon. 


11,952, Mxrat-casep Hinogs, C. Harvey and H. G. 
Shorthouse, Birmingham. 
11,953. SareTy Saackie, D. Jones, Aberdare, South 
Vales. 
11,954. Brusx Fastener, W. H. Turpin, Doncaster. 


11,955. Om Resgrvorn for Motors, W. H. Clegg, 
Burnley. 

11,956. ANNEALING Furnaces, D. Bates and G. W. Peard, 
Liverpool. 


11,957. Carnvine Fork, W. L. Horbury, Liverpool. 

11,958. Wzavine Looms, E. Keighley, Halifax. 

11,959. SmoKE-consuMING Devicr, E. Taylor, Black- 
burn. 

11,960. Fggp Motion for Puanine Macuing, H. Holmes, 


alifax. 
11,961. Werr Pitz Corrine Macuings, O. Drey, Man- 
chester. 
11,962. Towacco Pirgs, J. H. Noble, Coventry. 
11,963. Sarery Pus and SHack.g, D, and D. J. Jenkins, 


Cardiff. 

11,964. TzLescoric CotLarand Tig CuIp, H. A. Parkes, 
Hanley. 

11,965. Hanpiz-sars of Cycizs, G. M. Stonehouse, 
Manchester. 

11,966. Dsgvice for Serrina Copinc Stongs, 8S. Voss, 
Manchester. 

11,967. Nose Piece for Gas Firrines, H. Allaway, 
Birmingham. 

11,968. Feep-waTeR Heaters and ConDENSERS, W. 
Shore, Hanley. 

11,969. Carns, G. G. Walker, Bradford. 

11,970. Damprnac Yarns, F. G. and J. Eaton, 
Belfast. 

11,971. Gas Lamp Rariector, T. Warburton, Batley, 
Yorks. 

11,972. Improvep Rergatine Ririy, R. C. Stevenson, 


G ow. 

11,973. ConstrucTine SuB-aqugous TuNnNgELS, 8. Lake, 
Manchester. 

11,974. Dsxtist’s Birzs Puiatzs, J. Morton, 
chester. 

11,975. Merat Soxgs for Boots, E. G. Lutz, Glasgow. 

11,976. Vatves for Vacuum Brakes, F. Massard, 
Glasgow. 

— Bakers’ Ovens, B. and W. Hadley, Birming- 


Man- 


m. 

11,978. Borrtinc Apparatus, M. and G. Weid and The 
American German ‘“‘ Hopkos” Company, Limited, 
Birmingham. 

11,979. RounpaBovuts,G. and C. G. Spencerand G. Heath, 
London. 

11,980, Weets for Motor Vexicies, L. Clayton, 


ndon. 

11,981. Exouvger’s Ain Brake VaLvs, M. Corrington, 
ndon. 

11,982. Dust Exrractor, P. Donaldson, London. 

11,983. Incot Mou.ps, T. Harrop, Sheffield. 

11,984. Spgzp Inpicators for Motors, G. P. Walker, 


ndon. 

11,985. DoUBLE-BARRELLED Firg-arms, E. H, Stone, 
London. 

11,986. Patrerns for Gowns, A. J. Boult.--(4. B. 
Rheinheimer, United States.) 

11,987. Steznivsc Mecuanism, A. Lefargue and Steam 
Generators, Limited, London. 

11,988. Resitrent Tires, A. Lafargue and Steam 
Generators, Limited, London. 

11,989. Stsam Generators, A. Lafargue and Steam 
Generators, Limited, London. 

11,990. Manvuracturs of Matcugs, J. H. Christensen, 
London. 

11,991. Syninoxs, V. Pappenheim, London. 

11,992. Fastenincs for Cassments, E. Elliott, 
London. 

11,993, VaLvg Apparatus for Batus, N. P. Andrew, 


ndon. 

11,994. SrRaicHT Epogs for Drawinc Boarps, B, J, Hall, 
London. 

11,995. StseRinc Gear for Motor Cars, The Albany 
Manufacturing Company, Limited, and F. Lamp- 
lough, London. 

11,996. Hanp Irons, W. F. Lovell, London. 

11,997. Megratitic TeLtecraPH Poss, F. C. Guy, 


on. 

11,998. Auromatic CincuiT Breakers, H. Swanton, 
ondon, 

11,999. Music Stanps, C. N. Milnerand H. G. Atkinson, 
irmingham. 

12,000. Eyzoxassgs, F. H. Wheway, Birmingham. 

12,001. Manuracture of Furst, W. R. Lake.—(The 


Fuel and Gas Manufacturing Compeny, United 
States.) 
12,002. ManvuracturE of Livotgum, G. Frenkel, 
London. 


12,008. Garment SusPenDER, R. Wotschak, London. 

12,004. Matt-sirtinc Macuings, K. Pattermann, 
London. 

12,005. Wixpcw Ssapes, P. R. J. Willis.—-((VJ. A. 
and W. A, Bradford, J. Kur, and W. A. Snyder, United 
States.) 

12,006. Strpine Doors, F. J. Hanrahan, Kingston-on- 
Thames. 

12,007. Taats, G. Raines, London. 

12,008. CLrors Currsrs, G. P. Eastman, London. 

12,009. Maruop of Cizanine Surraces, C. C. Mason, 
London. 

12,010. Cottapsine Gatss, F, G. Waters, London. 

12,011. ExpLosion Motors, P. Murray, J. Leach, and 
A. L, Aitchison, London. 

12,012. Tursing Motors, J. Lane, London. 

12,013. Fitters for Boots, A. Lewis and Mobbs and 
Lewis, Limited, London. 

12,014. Car Wuegts, P. A. Newton.—(The Noiseless Car 
and Car Wheel Company, United States.) 

12,015. Cotn-conTROLLED Locks, P. M. Justice.—({The 
Controller Company of America, United States.) 

12,016. Reautatine the Suprry of WaTER to WaTER 
WuHax.s, E. F. Cassel, Lond: 


naon. 





12,017. Reautatine the Suppty of Water to WaTER 
Ho . 1, London. 
12,018. Gas-1oniTING Devices, F. W. Howorth.—(P. 
lachshaar and M. Baer, Germany.) 
12,019. Ratt Fasreninos, A. Koppel, London. 
12,020. Tza and Corrze Pot Strainers, A. F. Barnett, 
London. 
12,021. WATER-STERILISING APPARATUS, H. J. Wessels, 
London. 


12,022. Rotary Enaines, G. Stevenson, London. 

12,023. Typgwritinc Macuines, A. M. Clark.—(7he 
Underwood Typewriter Company (Incoporated), Tnited 
States.) 

12,024. Rotiers for Paixtine Purposss, A. 8. Plews, 


London. 

12,025. Faciniratina the TaBuLaTion of FicuRea, A. 
P. Beyerlen, Liverpool. 

12,026. Macuing for Wasuine CLoTHIKG, 8. J. Osmond, 
Liverpool. 

12,027. DovGH-MouLDING Macuings, A. Giiltig and E. 
Reichert, Liverpool. 

12,028. Rotary Enorngs, T. M. Andrews, E. A. Hafrer, 
and T. H. Woodworth, Liverpool. 

12,029. Pygomatic T1rgs, J. Orrell, Liverpool. 

12,030. Gun Sicuts, A. R. von Chylinski, London. 

12,031. MerHop of Hotpina Pens, C. 8. Pearson, 
London. 

12,032. Seconpary Barrerigs, J. Y. Johnson.—(H. 2. 
Ford, United States.) 

12,033. Pirg Jomnts, J. McLean, Kingston-on-Thames. 

12,034, Rorary Enoings, T. W. Nordenfelt, London. 

12,035. Separatinc Grease from Fisu, H. J. Haddan. 
—(B. R. Edson, United States.) 

12,036. Macuines for Fotpinc Bianks for CoLLars, 
A. D. Fenwick, London. 

12,037. Means for Usg in Raisinc Wrecks, E, Kirch- 
hoff, London. 

12,038. Expansive Fiurp Morors, J. A. Norton, 
London. 

12,039. Apparatus for Frexzine Cream, C. Russo and 
L. Petti, London. 

19,040. MANUFACTURE of a THICK Mash of Matt Mzat, 
V. Lapp, London. 

12,041, AsceRTAINING the Density of Liquips under 
Vacuum, E. G. Scott, London. 

12,042. Hurngicang Lanterns, J. G. Hardie, London. 

12,043. VARIABLE SpgED Gear, G. Litton and 8. J. 
Carpenter, London. 

12,044. VaniasLe SpeED TRANsMissION GeaR, A. W. 
Cope, London. 

12,045. PaeseRvinc Mik, M. Daseking and H. Para- 
dies, London. 


Qith May, 1903. 


12,046. Apparatus for BLEacHinc WuHEat,S Leetham, 
Manchester. 

2. Woot Harts, H. Blower, Atherstone, Warwick- 
shire. 

12,048. THREAD-sPOOLING MacuHingERY, E. N. Baines, 
J. W. Schmidt, and W. Stannard, jun , Manchester. 

12,049, Furnaces, G. Craig, Glasgow. 

12,050. TransmittiInc Rotary Motion, N. 
and T. Pollitt, Liverpool. 

12,051. ‘‘Srxums” for Pumps, J. D. Sutton, Liverpool. 

12,052. SasH FasTENER and VENTILATOR, H. Nutter, 
Bradford. 

12,053. Prgumatic Tires, C. W. Formby, Weybridge. 

12,054. InksTanp, J. Wilday, Birmingham. 

12,055. Rorany Kwyirg SHarpener, A. V. Brown, 
London. 

12,056. Moron VeHicte Waegis, J. J. Mannock and 
J. H. Marsden, Manchester. 

12,057. Means for Startine Racss, T. Harden, Man- 
chester. 

12,058. Renovatine the Sunrace of Bacteria Bzps, 
E. Bennis, Manchester. 

12,059. Propucine Gotr Baus, P. A. Martin, Bir- 
mingham. 

12,060. Manuracturg of Drivine Bs ts, J. Fenton, 
Halifax. 

12,061. SuspenpInG Maps, W. Schofield and C. Sims, 
Huddersfield. 

12,062. Courtines for Rartway Wacons, J. Parkman, 
Bristol. 

12,063. Hotpgr for Exrectraic Lamps, F. W. Parkes 
and M. Sadler, Manchester. 

12,064. Carpine Enarngs, J. L. Rushton, Manchester. 

12,065. Fastangr for Lockets, P. Pepper and Sons, 
Limited, and J. W. Robathan, Birmingham. 

12,066. Boot and SHor Prorsctors, C. D. Douglas, 
Glasgow. 

12,067. SHzaTHING PLatEs for Suips, R. D. Upham, 
Wolverhampton. 

12,068. GasBuRNERS for ‘‘Gassinc” Yarns, L. Shaw, 
Manchester. 

12,069. CyLinpgRs of Gas Enaings, F. W. Stroudley, 
Manchester. 

12,070. Screw-curtine Toots, W. McGee, Glasgow. 

12,071. Apparatus for DisPpLAYING ADVERTISEMENTS, 
A. Grimshaw and H. S8. and W. E. Woodyer, 
Manchester. 

12,072.. Gumminae LaBELs, 
Houghton, Manchester. 

12,073. Prez Stem, F. Rampinelli, Berlin. 

12,074. LowERING OxsveEcts to the Grounp, B. Dinger, 


Goodier, 


J. Whitelegg and W. 


er] 

12,075. Compingp Saw and Stick, E. and J. Kasten- 
maier, Berlin. 

12,076. Pirz or Tospg Ciamps, W. and T. D. Bayliff, 
Liverpool. 

12,077. Stock-Books, J. Romkens, London. 

12,078. Exxcrric Pocket Lanterns, C. 
London. 

i Stoppine Devices for Power Looms, J. Kozian, 

mdon. 

12,080. Exranpine TaB.gs, G. Friese, London. 

12,081. Propuctne Merats of the ALKALI Group, E. 
A. Ashcroft, London. 

12,082. Propucine Merats of the ALKALI GrovpP, E. 
A. Ashcroft, London. 

12,083. AciTaTING the ConTEeNTs of ELECTROLYTIC 
Cg.ts, E. A. Ashcroft, London. 

12,084, TReaTiInG Spent Hops, F. W. Shorey and B. 
Scruby, London. 

12,085. Rack Game for Sportive Purposss, C. A. F. 
Gittins, London. 

12,086. Music-supPoRTING Devicg, ©. A. F. Koster, 
Birmingham. 

eo AppaRatus for Raisinc Water, L. Jonet, 

don. 

12,088. TasiEs, J. Lukaszczyk, London. 

12,089. Stzam Generators, O. D. Lucas, London. 

12,090. IncaNDESCENT Gas BurneR, E. Cornwall, 


Gloerfeld, 


mdon. 
oo Removinc Lamp Ssapges, J. Harrington, 
Dat 


on. 
12,092, AppLiaNce for Swimminc, A. M. Howells, 
ondon. 

12,093. Etecrric Traction Systems, H. H. Lake.— 
(Z. T. Gibbs, United States.) 

12,094. Cyc.e and Motor Cycie Framus, W. O. Cox, 
London. 

12,095. Bricks, M. Perkiewicz, London. 

12,096. PHotogRaPHic Camgras, A. W. P. Friedrich, 


London. 

12,097. Puatm Rack and Drarntinc Boarp, W.C. Horner, 
London. 

12,098, Hanp Sicnat Lamps, 
London. 

12,099. MANUFACTURE of ANTHRACENE DERIvaTiV8s, H. 
E. Newton.—(The Farbenfabriken vormals Friedrich 
Bayer and Co., Germany.) 

12,100. Frrrine for Buinp Rotugrs, A. C. Richardson, 


mdon. 

12,101. Lamps, H. E. Angold, A. W. Hill, and Sir 
Hiram Maxim Electrical and Engineering Company, 
Limited, London. 

12, a Brakgs for Horsz Venicixes, E. Beabey, 

mdon. 

12,108. Vatves, A. Hadfield, London. 

12,104. Brakes, J. M. Ross and 8. B. Kennedy, 
London. 

12,105, Automatic Cut-ours for ExgctRic Crrcvuirs, 


E. Sugg - Wright, 





ones Bros. and Co., Limited, and H. Berry, 
ondon. 
12,106. REGULATING Encuvgs and Pumps, H. C. Jenkins, 


mdon, 
12,107. SrarnTinc MecuanisM for Encuvgs, W. Hagspiel, 


ndon. 

12,108. WHeets of Boor Macuinges, G. H. Catt, 
London. 

12,109. EARTHENWARE Drain Pirgs, 8. J. Hunnings, 
London. 

12,110. HorsgsHozs, G. Topp, London. 

12,111. Orpgratina Lever for Spgxp Gear of Motor 
VeHiciges, R. Steinhaeuser, H. M. Bauer, and A. 
Horch, London. 

12,112, Detivertnc Martcass, T. D. Whitehead, 


London. 

12,113. Firing Guns, L. J. M. R. von Markhof, 
London. 

12,114. Exposure Inpicator for Paorcerapaic Copy- 
inG, A. Schmalenberg.—(C. Ernst and Co., Germany.) 

12,115. InpicaTInec Biturarp Scorzs, C. Baxter, 


London. 

12,116. Srzam Enoinzsa, A. E, Dobbs and J. Johnston, 

ondon. 

12,117. Propucine Inpucep Dravaurt, J. C. H. Cros- 
land, London. 

12,118. Tome Reoisters, A. and J. Dey, London. 

12,119. Receivinc ExgcrricaL Vissations, W. EF. 
Evans.—(Allgemeine Elektricitdits Gesellachaft, Ger- 
many.) 

12,120. ManuracturE of Disszo CoLourninc MATTERS, 
G. W. Johnson.—({Kalle and Co., Germany.) 

12,121. Apparatus for Benpinc Mezrtat, P. Fitzpatrick, 
London. 

12,122. SHackizes for Cottizry Trams, G. Thurbon, 


ndon. 
12,123. Srgam Traps, C. W. Wood and J. W. Gregory, 
London. 
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12,124. Sirrers, J. A. D. Bornemann and G. C. Kirby, 
Lincoln. 

12,125. Boot Protectors, W. Sanderson, Gateshead- 
on-Tyne. 

12,126. Apparatus for Dyginc Warps, R. W. Goddard, 
Bradford. 

12,127. INCANDESCENT Gas 
Bradford. 

12,128. VarorisERrs, C. Barnes, Lincoln. 

12,129. Packines, A. Beldam, Liverpool. 

12,130. Cootinc Apparatus for Enoings, W. J. Bates, 
Denton, Lancs. 

12,131. Toot AtracumEenT for CuTtinc Grooves in 
Dri1is, H. 8. and J. M. Moorwood and W. J. Travers, 
Sheffield. 

12,132. Kwire SHanrener, A. Harmer, St. Leonards- 
on-Sea. 

12,133. VeLveTs and VeLVETgENs, A. and J. H. Mellodow, 
Manchester. 

12,124. Courtine for Cottmery Trams, E. Webley, 
Nantyglo, Mon. 

12,135. Loom Mecuanism, A. Smith and 8. Jackson, 
Keighley. 

12,136. Matrix Macutngs, C. Janzer and E. Lawson, 
Manchester. 

12,187. Bicycte Stanp, 8. Green and H. England, 
Manchester. 

12,138. MacHings for PLankine Fevt Hata, R. Ham- 
nett, Manchester. 

12,139. Propucine 
Manchester. 

12,140. Lockine Pins of Tram SHackigs, J. Morgan, 
Bristol. 

12,141. Lerrer-soxgs, T. J. R. Clarkson, Birmingham. 

12,142. Boor Hest, W. Hirsch, West Didsbury, near 
Manchester. 

12,143. Fastgnine Cyciists Trousers, R. R. Bellot, 
Manchester. 

12,144, Sargery Gear for Cottizry Caczgs, J. Aspinall, 
Manchester. 

12,145. Currise Orr Nut Banks for Bouts, F. A. 
Murphy, Manchester. 

12,146. ELecrric Lamps, A. Eckstein and A. E. Angold, 
Manchester. 

12,147. Firtincs for LavaTorigs, 
London. 

12,148. FIRE - BXTINGUISHING ApPpaRaTos, H. Simpson 
and R. Thomlinson, Liverpool. 

12,149. AgRIAL Macaings, H. 8S. Booth, Manchester. 

12,150. PHonocrapus, L. Crespia, Manchester. 

12,151. Paonoarapas, L. Crespin, Manchester. 

12,152. Firtines for Matrresses, W. T. Robertshaw, 
Manchester. 

12,153. Puppine Boarps, C. Leigh, London. 

12,154. SEL¥-RaIsING Fiour, J. Adair, Waterford, 


Mantes, I. Singer, 


AgtiriciaL Stats, T. Taylor, 


&c, F. Garcia, 


Treland. 
12,155. Fruir Tree Protectors, J. B. 8. Macilwaine, 
Foxrock, Co. Dublin. 
12,156. Up-To-patz CaLgnpar, I. T. Stephens, Tilsit i. 
., Germany. 
12,157. Cover for Cups, S. Purvis and E. Ehrichs, 
London. 
12,158. Porous WRINKLE Srraps, A. Thatcher, 
ondon. 
12,159. Nut Cagam Borter, H. T. Mapleton, Ardwick, 
Manchester. 
12,160. Lerrers for KINDERGARTEN, A. McIntosh, 


London. 
12,161. Hotpinc Tramcar Aprons, H. G. T. Glazebrook, 


London. 

12,162. Means for Suspenpine Boots, H. Greenwood, 
London. 

— Raisine Liquips, A. C. Downing.—(/. Paramor, 

ili. 

12,164. Hanp Too. for CLeanine Songs, W. Banyard 
and T. McLean, London. 

12,165. MEasuRED DgLiveRry Borttiss, B. Middleweek, 


sviLG0R, 

12,166. PHorocrapHic Camsras, C. T. Mitchell, 

mdon. 

12,167. Firg-EscaPE LADDER CARRIAGE, F. J. Sweeting, 
London. 

12,168. SHacke Pin, J. T. Watts Garth, Breconshire. 

12,169. Distance Recorpinc Apparatus, W. Wilson, 
London. 

12,170. Towing Appiiance for Motor Cycuists, F. 
Reynolds, London. 

12,171. Locks, E. B. Goodrich, London. 

12,172. Curr Protectors, M. W. Vanheems, London. 

12,173. PugasuRE Raitways, L. Beecher, London. 

12,174. TroLigys for OVERHEAD TrRacTION, H. H. Lake. 
—(E. Cantono, Italy.) 

12,175. Pgeter for Poratogs, E. F. Bedford-Kenyon, 
London. 

12,176. Lryotypze Macaings, W. H. Lock.—(The 
Mergenthaler Linotype Company, United States.) 

12,177. Lock - strrch Sswine Macuinges, J. L. 
Rosenschein and H. Manning, London. 

12,178. Means for Dryine Srockines, J. Westaway, 
London. 

12,179. Gotr Bats, G. E. Vaughan, London. 

12,180. AvuTromatic CasH Reoisters, J. H. Best, 
London. 

12,181. Exastic VeHicLe WuHeEets, W. Borchers, 
London. 

12,182. ManuractuRInG WaTgsR Gas, &c., G. Horn, 

mdon. 

12,183. CHarrs, H. P. Clemetson, Londun. 

12,184. Exastic Fiurp Tursings, L. Wilson, New 
York, U.S.A. 

12,185. Tzacuine of Swimmine, J. Westaway, London. 

12,186. TREATMENT of METALLIC Zinc, P. and A. Giihrs, 
London. 

12,187. Recu.ators for INTERNAL COMBUSTION ENGINES, 
I. Reeves, London. 

12,188. Puaven Printing Macaines, T. Firkuall, 


London. 

12,189. ExecrricaL Walt Puves, 8S. A. Hunter, 
on. . 

12,190. DupLicaTz PHonogrRaPH Recorps, B. Oaksford; 


on. 
12,191. Apparatus for Aczine Liquips, R. C, Turner, 
London. 
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or Reouators for ExpLosion Enaings, A. Pittevil, 

ndon. 

12,198. OzontsER, M. Otto, London. 

12,194. Propvucinc ELEcTROLYTIC 
Miiller, London. 

12,195. Furnaces, R. M. Jozes, London. 

12,196. Hat Ieongr and Pap, H. D Booth, London. 

12,197. WaTER-T: Bg Bortgrs, D. Roberts and C. James, 


Deposition, E. 


on. 
12,198. Formina Loops on Ciots, H. J. Davis, 
ndon. 

12,199. Protectine PoLisHinc MaTeriaL, W. R. W. 
Hentz, London. 

12,200. Typewritinc Macuines, G. C. Marks.—(4. M. 
Smith, United States.) 

12,201. Car Fenpers, F. A. Schaaf, London. 

12,202. Borris CLosurss, W. J. Moran, London. 

12,203. Erectric Buretar ALARMs, B. F. Schubert, 


London. 

ag agg Deros ity of Human Toss, H. J. Pond, 

mdon. 

12,205. Trrpop Heap for Surncryec Hammocks, W. J. 
Noble, London. 

12,206. Batt Bearrinas, W. P. Thompson.—(R. Conrad, 
Germany ) 

12,207. Cotmmynzy Tors, R. Sharples and J. Naylor, 
Liverpool. 

12,208. Apparatus for Dryrnc Corus, A. H. Johnson, 
Liverpool. 
12,209. STREET 
Liverpool. 
12,210. Saowgr Batu Apraratvs, D, W. Dinneen and 

C. L. Cook, London. 

12,211. Horss Cottars, J. E. Chiloteguy, London. 

12,212. Swonaine Doors, W. R. Pitt, London. 

12,2138. TaaNnsmiTTinG Exercy, J. E. Neale, London. 

12,214. Lock Krys, G. Schonbern, London. 

12,215. Fitsaine Hips, W. E. Lombard and E. T. Luce, 
London. 

12 216. Pezzuzs, A. Keedell, London. 

12,217. Woxpinc for Dynamo-ELEcTRIC MacuHIngs, E. 
A. Carolan.—(The General Electric Company, United 
States.) 

12,218. ELectric SicNaLLtnc Systems, H. F. Parshall 
and E. Parry, London. 

12,219. Automatic Lusricators, J. Snowdon, jun., 
London. 

12,220. Hor Ark Fvrnacss, D. J. Archer, London. 

12,221. MecuanicaL Sxipgs, P. Wigley, E. Moxam, and 
Cc. B. Ketley, Birmingham. 

12,222. Meta Boxes, C. T. Mitchell, London. 

32,228. Fitters, O. Léfier, London. 

12,224. Furnaces of Stream Boriers, N. F. Johnson 
and The Johnson Economiser and Smoke Consumer, 
Limited, London. 

12,225. AsBEsTos Biocks. N. F. Johnson and The 
Johnson Economiser and Smcke Consumer, Limited, 
London. 

12,226. PRESERVING PERISHABLE ARTICLES, R. Holmes, 
London. 

12,227. Prorgctinc Axurs, L. E. Townroe.—-(W. A. 
Smith Cape Colony.) 

12,228. Ink Weis, A Bohm, London. 


Swegrinc Macuings, B. Magrini, 


29th May, 1903. 


12,229, gag ANCHOR Piatss, F. Bentham, Abbey 
s, Kent. 

12,230. Evgciasses, S. Druiff and A. H. Gladwin, 
London. 

12,231. SepaRaTING Macuines, J. Higginbottom, 
Liverpool. 

12,232. Maxine Ineot Iron, J. H. Beckett, Egremont, 
Cheshire. 

12,238. DovBLE-acrion Priancrorts, A. J. Harland, 
London. 

12,234. Bep.teaps, J. W. Petavel, Beckley, Sussex. 

12,235. Screwrne Stocks and Diss, T. Maiden, Man- 
chester. 

12,236. Porir:cation of Coat Gas, H. Peaty, Man- 
chester. 

12,237. Merat CicaRutTre Cases, J. Walker, Birming- 


am. 

12,238. Apparatus for ConpiTiosinc Wuegart, 8. Lect- 
am, Manchester. 

12,289. Exgctricat Conpuits, A. E. Hills, Birming- 


12,240. Pacxise for Piston Rops, T. Harrison, 
Birmingham. 

12,241. ManuractureE of ArTiFiIciaL Fuser, W. Brown, 
Swansea. 

12,242. Evgcrric ALaRas for Ciccxs, H. E. Ives, Liver- 


pool, 
— TREATING CEREALS, A. Hannay and H. Higgins, 


gow. 

12,244. SseLtuNG Oats, A. Hannay and H. Higgins, 
Glasgow. 

12,245. Ring Spinninc and Dovsiine, A. Taylor, 
Manchester. 

12,246. Macutyg for Cutrrxa Woot, The Wolseley 
Sheep Shearing Machine Company, Limited, and H. 
Austin, Wolverbampton. 

12,247. Seats, J.C. Armour, Liverpool. 

12,248. Fastmninec and Sear for Corspoasps, G. H. 
Potter, Halifax. 

12,249. Weavixc Looms, G. H. and M. E. Hodgson, 
Halifax. 

12,250. Wav ine Looms, G. R. Horsfall and B. Robinson, 


ax. 

12,251. PRopgtters and Screw Pumps, H. Busch, 
Berlin. 

12,252. Erecrric Lock-opgnine Device, C. Werenfels, 
Berlin. 

12,258. ComBrsgp. SovEREIGN PorsE and Brace.sr, T. 
Wilcox, Birmingham. 

12,254. Drittine Apparatus, H. T. Boothroyd, Liver- 


pool. 

12,255. NON-REFILLABLE Bottuss, A. J. Brudenell and 
J. Macpherson, Glasgow. 

12,256. Kitws fur Bursinec Bricks, H. R. Vaughan, 

gow. 

12,257. TuyERE Irons, A. E. Coombs, London. 

12,258. Coc WugExs, R. W. Thompson and W. Walton, 
Gateshead. 

12,259. Comprnep CL°cK ard CaLenpar, R. A. Breare, 


mdon. 
12,260. ConTrRoLLInc Rattway Pornts, T. O'Neill, 


ndon. 
12 261. Burnyina Gasoting Vapour, W. A. Watson, 


London. 
12,263. Gotr Batts and Tennis Batts, 4. K. Willis, 


mdon. 
12,264, ConsTRUcTING PanQuETRY FLooRInxe, F. Blivet, 


on. 

12,265. AppLiascs for Hotprxc Matcues, J. Cox, 
London. 

12.266. Fastenines for Banps of BLovsgs, R. Byder, 
London. 

12 267. Pocket Protector, F. A. Taylor, London. 

2,268. Expiosion Motors, J. B. Catteau, London. 

12,239. Expaust VentiILators, C. F. Kite, London. 

12 270. Cowyectinc Link for Capizs, J. W. Hill, 
Birmivgham. 

2 271. Fregzine Apparatvs, F. Kriiger and R. Hiinsch, 
London. 

12 272. Puoto Pastgt, H. J. Burton, London. 

12,273 Inteumoyatinc Gun Sicut, A. A. Common, 
London. 

12 274. Psxumatic Orcans, H. A. Edwards, London. 

12 275. Construction of Duor CHECK, R. W. Newlands, 


on. 
12,276. Firrincs of Automatic Pianos, T. Fryer, 
London. 

12 277. Screws and Wasugrs, L. C. Lutyens, London, 

12.278. REFRIGERATING AppaRATvs, A. Burnard, 
London. 

12,279, Maxuse Hoiiow Pacvectiies, C. Cammell and 
Co., Limited, F. C. Fairholme, and J. E. Fletcher, 
London. 

12,280. SHRAPNEL SHELLS, 
Limited, F. C. Fairholme, 
London. 


C. Cammell and Co., 
and J, E. Fletcher, 





12 231. Prosgctiites, C. Cammell, and Co., Limited, 
F. C. Fairholme, and J. E. Fletcher, London. 

12,282. Makino Pxropvcts for use in THERAPEUTICS, A, 
Zimmermann —(Chemische Fabrik auf Actien (vorm. 
B. Schering), Germany.) 

12,288. Evscrric Castes, Callenders Cable and Con- 
struction Company, Limited, and J. O. Callender, 
London. 

12,284. Maxine Matacuits, E. Miloand E Richardson, 

ondon. 

12,285. Topacco Pipgs, J. S Davison, London. 

2,236. Printine Desieys on Leatuea, G. Courtot, 
London. 

12,287. WarpRcB7s, W. Chamier, London. 

12,288. Caart for TestinG Eygsicut, K. Scott and 8. 
Druiff, London. 

12,239. Device for Paovine Erricrgncy in CoLour 
Sense, J. Scott and 8S. Druiff, London. 

12,290. MgasurRING Human Eyas, K. Scott and 8. Druiff, 
London. 

12,291. Automatic Covuptines, H. S. Frampton, 

ndon. 

12,292. CoIN-FaEED Mercuanism, E. A. Pancoast, 

ndon. 

12,203, Fo_tpine Trestig, R. H. Clapham. London. 

12,294. Covers for Stacks, &c., R. H. Clapham, 
London. 

12,295. Neck Tre Retainers, V. W. Lloyd, London, 

12 296. Heat DistarsuTor for Oit Lamps, C. Tavender, 
London. 

12,297. HiGH- PRESSURE Fitters, W. S. Rawson, 

mdon. 

12,298. Mant FaAcTURE of SULPHURISED Dyvxsturrs, O. 
Imray.—(La Société Anonyme des Matieres Colorantes 
et Produits Chimiyues de St. Denis, France.) 

12,299. MetHops of Dryine Fasrics, E. Mathieu, G. 
Péronne, and E. Humbert, London. 

12,300. Device for Usgin ELEctric Lamps, C. Curwen, 
London. 

12,301. Erecrric Arc Lamps, J. W. Ewart, London. 

12,302. TextTiL—e Macuinery, 8S. Z. de Ferranti, 


ndon. 

12,303. PRINTING MACHINE MECHANISM, R L. Hattersley, 
London. 

12,304. PULLING-OVER Macuings, A. J. Boult.—( United 
Shoe Machinery Company, United States.) 

12,305. Tire Protectors for RoaD VEHICL&s, A. Brown, 
London. 

12,806. StENOGRAPHIC PRinTING MACHINES, J. Lafaurie, 
London. 

12 807. Boots and Suoxrs, G. Looms, London. 

12,308. Fegp-waTER RecuLaTors for SreaM GENERA- 
tors, A. Lafargue and Steam Generators, Limited, 
London. 

12,309. MANUFACTURE of TiLEs, H. and R. L. Johnson, 
London. 

12,319. ELecrric STEERING ConTROLLERS, E. A. Caro- 
lan.—(The General Electric Company, United States ) 
12,311. ELectric Steerinc Gear, E. A. Carolan.—{The 

General Electric Company, United States.) 

12,312. MANUFACTURE of INSULATING MATERIALS, E. A. 
Carolan. —(The General Blectric Company, United 
States.) 

12,313. ELectRic Meters, E. A. Carolan.—(The General 
Electric Company, United States.) 

12,314. Execrraic Moror-contro: Systems and 
Swircues, E. A. Carolan.—(The General Electric Com- 
pany, United States.) 

12,815. ExLectric Motor-controL SysteM3, E. A. 
Carolan. —(The General Electric Company, United 
States.) 

12,316. ELectric Ro vostatTSwitcues, The British Thom- 
son-Houston Company, Limited, and H. R. Sargent, 
London. 

12,317. Boxss, F. Dredge, London. 

12,318. Fitgs, C. Hufsechmidt, London. 

12,319. Bopicss, W. J. Teufel, Liverpool. 

12,320. Typawritinc Macuings, &, G. I. 
London. 

a Cutrer for Woop-worktnG, A. J. Norris, 

mdon. 

12,322. SHackugs, J. E. Phillips, London. 

12,323. Means for OpzninG Envetorrs, T. E. Cooke, 


Walch, 


n. 

12,324 Suackies and Sacks Piys, R. W. Evans, 
London. 

12,325, Sappigs, T. Robson. London, 

12,326. Contract Breakers for ExpLosioy Motors, G. 
Banzhaf, London. 

12,327. Dryrine or Irnontna Macuinges, E. J. Lane, 
London. 

12,828. Takinc Ue of FaBrics on CLotH Roivers, A. 
McArthur, London. 

12,829. Jomnts for SHEET-METAL Recepracie’, A. C. 
Badger, London. 

12,330. Caps for Borries and Jars, E. 
London. 

12,331. Dynamo Exvgctrric Macuinges, H. M. Hobart, 

mdon. 


Norton, 


80th May, 1903. 


12,832. Laws Proracrors, 8. G. MacDonell, London. 

12,333. Mera Bracket and Pine, J. Y., J. F. and J’ 
G. Fulton, Newport, Mon. 

12,334. Lamp Rervectors, E. Jiihde, Berlin. 

12,335. ELEcTRICAL Main Switcues, J. Booker and W. 
Saunders, Wednesbury. 

12,336. DiapHRaGM VaLvzs, T. P. Fimister, Dundee. 

12 337. Drawsxe Corks from Bottigs, H. 8. Misstear, 
Dublin. 

12,338. BorrLe-wasHING Macuings, T. Hill, Hull. 

12,339. MiILLiInc Macurngs, W. Griffith and J, H. Easter- 
brook, Sheffield. 

12,340. ApsutTaBLE Cuuckx for Drix1s, W. P. and T. Fox, 
Sheffield. 

12,341. Looms for Weavinc Pitz Fasrics, B. Walker, 

radford. 

12,342. Macutng for Mitiinc, T. Lumb, T. Walshaw, 
and D. White, Huddersfield. 

12,343. ComBinED CyLinpgrs, F. H. Symonds, Dover. 

12,344. Stoves for Hospirats, F. H. Shorland, Man- 
chester. 

12,845. Liquip Fort Insecrors, K. S, Murray, 
Lond 


on. 
12,346. SreeRIxG Lever for Bicycies, H. Lester, 
Cardiff. 


12,347. Hgatinc Furnaces, J. E. Brooks and G. J. 
Clarkson, Stockton-on-Tees. 
12,348, Movine Bitixts, J. A. Hampton and J. Roberts, 
‘irmingham. 
12,349. Sprinc Buinp RoLier Mcuanisy, F. G. Fleck, 
Birmingham. 
12,350. DouBLE-orip Rartway Coup tino, A., J. W., and 
J. Wait, London. 
12,351. ScREW-DRIVERS, White and Poppe, Limited, 
and P. A. Poppe, Coventry. 
12 352. Drytne and Arrixe CLoruezs, J. G. Reberts, 
Nottingham. 
12,353. SELF-FASTENING Lecorncs and Gairers, J. Mark, 
Huddersfield. . 
12,354. Letrer-Boxes, H. Whiston, Birmingham. 
12.355. Means of Propg.iine Suips, &c., T. McGrah, 
Sheffield. 
12,356. Hor AiR ABRANGEMENTs, S, E. Fedcen, 
Sheffield. 
7. Hotstine Gear for Firg-escarzs, W. A. Lilewel- 
lin, Bristol. 
12 358. Gotr CLus3, H. T. Baxter, Dundee. 
12,359, Fitter for Puriryinc Dirty Om, L. White, 
Birmingham. 
12 3€0. Foxms for Wasuixc Guoves, C. Krell, London. 
12,361. Moutpinc ArtiFiciaL Stones, H. Zumdick, 
Berlin. 
12,362, PicTURE-SUsPENDIXG Device, W. Valdieck, 
Berlin. 
12,368. Printinc Macuing, J. N. Deppert and A. 
Seclig, Manchester. 
12,364. WEAVING Looms, G. M. Hocknell and H. B. 
Barlow, Manchester. 
12,365. LIFE-SAVING APPARATUS for Trams, J. Green- 
halgh, Manchester. 
12,366. CrsematoGRAPHs, H. H. Moon and E. Esdaile, 
London 





12,367. Saackirs for CoLttrery Tvs3, A. and L, 
Myers and F. R. Baker, Birmingham. 

12,368. Lupricatine the Bsarinas of Pepgstays, J. 
Livesey and T. Holt, Burnley. 

7. Curtain Pin and Suspenper, 8. Millie, 


ndon. 
12.870. Venicte AtracuMENts for Cycigs, C. T. B. 
Sangster, Birmingham. 
12 871. Rartway VeuicLe Bragg, A. 8. Nelson and A. 
Stewart, Glasgow. 
12,872. ConTRoLuinc DiscHarGk of Warsr, A. 8. 
Nelson and A. Stewart, Glasgow. 
12,873. Provectinc Srergoscopic Picrurgs, A. J. 
Boult.—(B. Jehn, France.) 
gp WaTER-CLOsET SEaT Protector, J. A. G. Power, 
ndon. 
12,375. Ropg Locks, L. M. Cutting, London. 
12,876. Gravity Motors, J. R. Wright, London. 


A Ashcroft, London. 

a oe Raitway Vgsic.e Courtine, G. E. Richardson, 

ndaon, 

12 879. Evecraic Firg-aLarMs, H. Hawthorn, London. 

12.380. Apparatus for Loapine Vessgis, E. Holbrook, 
Manchester. 

12,381. Makinc PLatep SHert Metat, F. Kammerer, 
London. 

12,382. Wing Matrressxs, W. A. Day, London. 

12.883. WuEELs of Roap VeHicigs, A. H, Johnson, 


12,384. SHARPENING Leap Pencits, F. E. V. Baines, 


London. 

12,885. ‘‘ Loopine the Loop” Apparatvs, C. E. Pollak, 
London. 

12,886. CrysTaLutsinc Processge, G. E. Stadtegger, 

ndon. 

12,387. Concrete Cxricixas, E. von Bihler and T, 
Franke, London. 

12,888. Concrete CeriLinos, E. von Btthler and T. 
Franke, London. 

12,389. Gas Enorng, A. E. Catt, A. Whale, and A. H. 
Linden, London. 

12,390. Grippers for Hauttnc Corvgs, W. Rutherford 
and T. Thompson. London. 

12,391. Urintistna Carsponatges of Limg, A. Monin, 
London. 

12,392. Truck Scaxss, O. W. Parsell, London. 

12,893. Rartway Veuicies, J. M. Hansen, London. 

12,394. Rartway VeuHicues, J. M. Hansen, London. 

12,395. Raitway VEHICLEs, J. M. Hansen, London. 

12,896. UNDERFRAMES fcr RatLway VeHicugs, J. M, 
Hansen, Londvun. 

12,397. MingRAL Rattway Wacons, J. M. Hansen, 
London. 

12,398. Macazinges for Sma 
London. 

12,899. Rattway SIGNALLING AppaRatus, J. P. 
O'Donnell —(J/. 7. Cade, United States ) 

12,400. VaRIABLE SpeEp Gears, K. Hughes, Liverpool. 

12,401. ELECTRO-DEPOSITION of MxTats, C. E. Allan 
and 8. O. Cowper-Coles, London. 

12,402. PLovcus, R. H. Fowler, T. Benstead, and A 
Pepper, London. 

12,403. PHotoGrapuic Suutters, W. Taylor, Loadon. 

12,404. Paper Cups, R. P. Link and T. J. Stockall, 


London. 

12,405. Letter Fires, R. P. Link and T. J. Stockall, 
London, 

12,406. CLocks, G. Sgherlino, London. 

12,407. ConveRTING Heat into Work, 8. Z. de Ferranti, 
London. 

12,408. Dynamo Ecectric Macuings, C. A. Parsons 
and G. G. Stoney, London, 

12,409. Brusues for Dynamo Exvectric MacHInsgs, 
H. Lake. —(La fociétié Anonyme le Carbone, 
France.) 

12,410. Vices, O. Pferdekiimper, London. 

12,411. Vicks, O. Pferdekiimper, London. 

12,412. Brakes for Usk on Raitways, L. R. Battle, 
London. 

12,413. OpzNING and CLosinc VenTILaToRs, D. Davies, 

mdon. 

12,414. Conveyinc BotTiges to ANNEALING FoRNACES, 
J. J. Candlish, London. 

sy eee AppakaTus for SMoKine Bacon, C. H. Simpson, 

mdon. 

12,416. Apparatos for Economisina the Uss of 
Evectric Current, A. Blackman and J. Crowley, 
London. 

12,417. Hooprna Bags of Pisce Goops, A. E. Cum- 
mins, London. 

12,418. Hyprav.ic Pressgs, 8S. W. Wilkinson, London. 

12,419. SULPHURIC ANHYDRIDE, W. P. Thompson. —(G. 
Wischin, Germany.) 

12,420. SrepLappgr, J. H. Darby, Liverpool. 

12,421. FLEXIBLE Buttons, R. Steiner, Liverpool. 

12,422. Knives with Divipgp Hanp.ugs, E. Kaufmann, 
Liverpool, 

12,423. MECHANICAL Sieve, A. Sabroe, Liverpool. 

12,424. Dritt Cuucks, W. May, London. 

12,425. Doustge Srvp3 for Currs, &c, 8S. Ruhmann, 
London. 

12,426. SPEED-CHANGING MECHANISM, Clayton and 
Shuttleworth, Limited, and W. Fletcher, London. 
12,427. Wuests for Roap Veuicizs, J. von Zastrow, 

London. 


Arms, P. Mauser, 


2nd June, 1903, 
12.428. Varyinc Srasp Gears, R. 8. Osborne, Lin- 


coln. 
12,429. Ggearine for Skwino Macurygs, D. J. van Praag, 


mdon. 
12,430. Taps for Jars, R. and F. Cole, Bristol. 
12,431. THe Se_r-Hook Boor Lace, H. Bri ten, 
Sheffield. 


Cardiff. 

12,483. Wing Matrresses, T. E. Wale and W. Powell, 
Elmdon, near Birmingham, 

12,484. Drawinc Boarps, E, Raymord-Barker, 


mdon. 
12.435. StipPpER Brake Mecuanism, J. W. Endean, 
Devonport. 
12,436. DRawBack Latcues and Locks, I, Jones, Wolver- 
hampton. 
12,437. CycLz Brakgs, W. Hough and C, Marston, 
Wolverhampton. 
12,488, BaeakinG GRanvu_es of Fiour, J. Higginbottom, 
Liverpool. 
12,489. ManuFractuRE of Lirg Buoys, H. Mackintosh, 
Glasgow. 
12,440. HanpiE-Bars of Bicycies, W. Benn, Portsea, 
Hants. 
12,441. Tap Hanpies, J. Leicester and H. Oldham, 
Stockport. 
12,442. MoOTOR-DRIVEN TRicycLEs, A. Appleby, Birming- 
ham. 
12,433. Grease Pots, J. W. Milligan and J. W. Bayliss, 
Birmingham. 
12,444. Fixinc Forniture Castors, M. A. Robson, 
Birmingham. 
12,445. ‘Yopacco Smoxine Tope, E, 8, fanderson, 
Birmingham. 
12,446. CHarcinc Arr with Vapour, J. F. Snell and 
E. C. Whelan, Manchester. 
12,447. Lamp Burners, J. F. Snell and E. C. Whelan, 
Manchester. 
12,448. Motor-startine Switcu, U. Horsfall, J. Crow- 
ther, and T. C. Wild, Manchester. 
12,449. Dry Seats for Conveyances, A. McClean, 
Manchester. 
12,450. Partitions for Divipina Rooms, G. Spencer, 
Hyde, Cheshire. 
12,451. Azparatus for Mixtna Taa, F. T. Johns, Man- 
chester. 
12,452. APPLYING Exxctricity to Tramways, J. Day, 
Wolverhampton. 
12,453. Routine MILLs, R. Williams, Lower Cwmlwrch, 
Swansea Valley. 
12454. Mannote Covers and Frames, A, Cairns, 
Glasgow. 
12,455. Wispow Fasrgngrs, J. H. Edwards, London. 
1S cee. Onmmarine Rows of Tarogts, G. Hoffmann, 
erlin, 





12,457, KniTrInc N&spLE Protector, 
Farnham, Surrey. 

12,458. ExecrraiceL Rat Borps, W. 
Glasgow. 

12,459. EVAPORATORS, 
Glasgow. 

12,460. Drivina Gear for Motor Venic 
Wright, Glasgow. cus, E. &, 

12,461, Exuctaicau Conpuctors, W. 
Glasgow. > Wherry, 


12,462, TAPE-PERFORATING APPARATUS, J, Gell, Liver. 


te A Mal 
1. Wherry, 


H. C. Tabrett and w, Lewin,” 


pool, 
12,463. Toy Snekxe, W. 8. Earclay, Eas . 
Suffolk. q a Berghalt, 


12,464. Drivine Banps, C. Leo. Birmingham, 
eee — Scacping,” H, EK, Paxford, Bip. 
13 TROLLEY Supports, . D. Milloy, London, 
12,467, Srokinc Apparatus for FURNACKs, G, Sin, 
Glas; we . Sinclair, 
eo TRAMWAY ——- H. Mattinson, Sheffield 
2,469, SecuRING Wispows, J., W., and F. Sharp) 
London. phe Sharpes 
12,470, PLAYING-caRD Suvrr_er, H. F. H. Newi 
Ticehurst, Sussex, : Swington, 
12,471. Car Cour.yrs, C. A. Allison.—(C. 4, B, 
United States.) 2 ( a 
12,472. Buitvoine Biccks, P. Brandner and ©, 
London. a ‘ Mille, 
12,473. PxEVENTING REFILLING of BotT.xs, R, " 
ham, ‘Wellington, New Zealand. Garn 
12,474. The Man Propé.uxgrs, J. Martin, Guist 
Yorks. ae 
12,475, SHOEMAKER's AWL, E. Krause, Isorlohn, Ge. 


many. 

12,476. Evectric Tarperinc Evements, H. 8, 
and G. A. Campbell, London. Warr 

12,477. Gas Propucess, L. Maréchal and P. Barriérg 
London. : 

12,478. APPARATUS for RECORDING Music, R. Maclachlan 
London. : 

12,479. DyYNAMO-ELECTRIC Motors, 
London. 

12,430. MicropHongs, E. E. A. Barthelemy, London, 

12,481. Cuganine Sanp Fitter Beps, H. W, Blaisdell, 
London. 

12,482, Firg-gscaPE ArpLiances, A. J. Boult.—(V/, &, 
Tonkin, C. Barnett, and T. D, Jones, New South 
Wales, 

12,483, ComBingD LatcHes and Locks, J. E. Keverling, 
London. 

> Sane EvLecrric Waves, F. Braun, 

mdon. 

12,485. Veuic te Seats, H. M'Mullan, London. 

12,486. STEERING GzaR for CoasTING VEsszLs, H, Barnby, 


F. J. Jery is-Smith, 


London. 

12,487. Makino Hinags, F. W. Howorth.—(4. ?. Smith, 
Onited States ) 

12,488. SwrtcH Dancer Sicnat, C. H. Remington, 
Kiogston-on-Thames. 

12,489. IMPLEMENT for LeveLLinc Lanp, A. Kepler, 
Kingston-on-Thames. 

12,490. Ripine Hasit, J. Juran, Kingston-on-Thames, 








SELECTED AMERICAN PATENTS. 
From the United States Patent-office Official Gasette, 


714,344. Bomer Five Rartier, A. 0. Westmark, 
Aurora, [ll,-—Filed October lst, 1901. 

Claim.—A boiler flue rattler, comprising a horizontal 
cradle for the flues; a revoluble shaft extending 
longitudinally above tbe cradle; sweep arms on the 
shaft for carrying the flues up at one side and dropping 
them at the uther side of the shaft ; a delivery c!.annel 
leading from the cradle at the side at which the flues 


are carried upward ; a gate for closing the mouth of 
the channel, arranged to protrude into the cradle, 
when moved to open the mouth of the channel, and 
adapted when in such position to engage and deflect 
into the channel the outermost flue carried by the 
sweep arms. 


714,353. Comprnation Hot Arr and Gas ENGIiNs, 
C. A, Anderson, BE. A. Erickson, and J, Wickstrom, 
Chicago, Ill.—Filed December 18th, 1901. 

Claim —In an engine, the combination of a power 
cylinder having a heater at one end thereof, and having 


a port for the intake of air, and a separate port for the 
intake of a combustible fluid, power and transfer 
pistons in said cylinder, and means to cause said 
pistons to alternately approach and recede from each 
other, substantially as and for the purposes set forth. 














